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NMpeaucnosune

Bo Bcem MMpe MUIIMOHBE paspaboTIMKOB NPUIOMKEHNIH M aAMHUHHCTPATO-
poB 6a3 AaHEHBIX HCOOIB3VIOT OPOAVETH Kopnopanmu Oracle as1s cozmaHus
CJIOMKHBIX CHCTEM, VIPABIAINX OTPOMHEBIMY 00beMaMHi AaHHBIX. 3HAYH-
TeJIbHAs HaACTh 9THX OPOAVKTOR ocEoBaHa Ha PL/SQL — aA3b1Ke OporpaMMu-
POBAHWA, TPEACTABIANIEM coboH TpomeaypHoe pacmuperne Oracle-sep-
cun aseika SQL (Structured Query Language — ¢cTpYKTYPHPOBAHHBIN A3BIK
3a0pPOCORB) U HCIOJAb3YOIIeMCA AJId IporpaMMUpoBanud B cpefe Oracle De-
veloper.

IlpakTUuUecKH BO BCEX HOBBIX NPOAYKTAX, BEINYCKAEMEIX KOPIOpPATHEH
Oracle, PL/SQL urpaer enp04eByi0 poiab. COenmranaicTsl HCITOMb3YIOT 3TQT
fABBIK B PASIHUYHBIX 00JIACTAX OPOTPAMMHAPOBAHUA, B TOM YHCJE:

¢ s peasusaluy ocEOBONONIAraome dusnec-moruxu ga cepeepe Oracle
¢ moMombio xpaHEuMEX PL/SQL-npolefyp U TPUITEPOB Bas3bl JaHEHBIX;

¢ Jina cphopmupoeanuda u 0bpaboTkn XML-1oKyMeHTOB BHYTPH (a3EI JaH-
HEIX;

e Jlnsa cBaAzbIBaHKA Beb-cTpasur ¢ 6asoi gagaeix Oracle;

e Jlna BRIMOJHEHEHWA U ABTOMATHRAIIHU 334484 aMUEUCTPUPOBaHUA §askl
JAHHBIX, HAUMHAA C PEATH3ATHH KOHTPOJA JOCTYIIAa HA YPOBHE OTAENb-
HEIX CTPOK M BAKAHUYHBAA YIIDABJIEHHeM cerMeHTaMu oTkaTa B PL/SQL-
mporpaMMax.

PL/SQL pagpabareipasica Ha ocHoBe Ada' — ABBIKA TPOrpaMMHUPOBAHUA,
cosgaEHOro anda Muuucrepersa obopoes CIIIA. Ada — 3To A3EIK BEICOKOTO
YDOBH, B KOTOPOM 0co00e BHUMaHHe YAe/qeHO adCTpakIui ZaHHBIX, CO-
KPBITHIO HHQOPMALMH ¥ IPYTHM KJIOYEBLIM 5JeMeHTaM COBpeMeHHBIX
TeXHOJOTHI pasdpaboTri. B peayiapTaTe TaKOoro Brbopa Kopnopamuu Orac-
le sizpik PL/SQL momy4uscsa MOITHBIM CDEACTBOM, BOOPABIIUM B cebs Hau-
fonee mepeJOBLIe 5IeMEHTEl MPOIeAYPHEBIX ARBIKOE, TAKHE KaK:

e TlogHBIA CcHeKTPp THMOE JAHHBIX, KAK UYHCIOBEIX, TAK W CTPOKOBBIX,
BRJIIOUAA TAKHE CJ0MKHBIE CTPYKTYDEL JaHHBIX, Kak sanucH (0OHH momod-

1 SlsEIk monyuma ceoe MMA B gecTs Axul Jlasaeiic (Ada Lovelace), sKeHIITUHEI-Ma-
TeMaTHKa, KOTOPYI MHOTHE CUUTAIT NepBREIM NPOrpaMMHCTOM B HCTOPUM de-
moBeuecTBa. [loapobHyi mHOOpMATWo 0 A3bIKe Ada MOMKHO TONVIHTL HA Bed-
cafite hitp:/ /www.adahome.com.
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HbBI CTPOKAM PeNANNOHECH Tabmane! ), koanernun (Oracle-Bepeusa macen-
BoB) u XMLType (ana padore: ¢ XML-gorymerTamu B Oracle n PL/SQL).

e Tlonarmas u yvaobouuTaeMas OJI0YEasA CTPYKTYpA, Brarogapsa KoTopoi
COTIPOBOKAEeHNE W BHECEHHE H3MeHeHUH B mpunoxkenua PL/SQL craro-
BUTCA IPOCTEIM B YAOOHEBIM.

e (OmepaTopsl YCIOBHOIO, HTEPATHBHOTO U IOCIeA0BATEIBHOIO YIPABIe-
HUA, B ToM qncJe omeparop CASE u Tpu pasnn4EbIX BUAA THKIOB.

e (6paboTUNKKY HCKJIOUYEHHH, TPHUMeHIeMble 4TI coBBITHHHEON 06pabor-
KH omui0K.

¢ JlonycKamnoiue MOBTOPHOE UCIONB30BAHHE HMEHOBAHHBIE AIEMEHTRl KO-
Ia, TaKHe KAK (YEKIIHI, IPOIeAyPEl, TPUITEDE!, 00 beKTHEIE THOEL (POJ-
CTBeHHWEN 00HeKETHO-ODHEHTHPOBAHHLIX KJIACCOB) W TMAKETH (HAGODE
CBASAHHBIX OPOIPaMM H DePeMEHHBIX).

PL/SQL rny6oko uaTerpuposad B Oracle SQL: xomagasr SQL MoKHO BEI-
IIOJIHATE HEIOCPeACTEeHHO U3 IPOMeAYPHOro Kofa, He npuberas K TOMOLIH
Kakoro-nubo npomexyrouroro API (Application Programming Interface —
oporpaMMHEIN HHETep(deiic npuromennii), mogoduoro Java DataBase Con-
nectivity (JDBC) man Open DataBase Connectivity (ODBC). Bepso u 06-

PaTHOEe: Bhl MOKeTe BeIdblBaTh cBou PL/SQL-byrrnuu us onepatopors SQL.

HecomEEHHO, OCHOBHYIO 4acThk moabizoBaresaeii PL/SQL cocTaBigoT Ipo-
TPAMMHCTBI, HO MOJb3YIOTCA UM H MHOTHE aIMHHHCTPATOPLL 0a3 AaHHBIX.
Ha camom gene snagenne PL/SQL :KusHeHHO Heo0X0UMO A AMUHHACTPATO-
pam 6a3 gasuex Oracle.

PL/SQL pns apMuHUcTpaTopos 6as AaHHbIX

3adeM agMHUEHCcTpaTopaM 6as ganHex HyKeH PL/SQL?

B camowm o6ImeM BHAE OTBET TAKOB: MMEEHO aAMIHHCTPATOPH 0a3 TaHHBIX
OTBEUAIOT 34 BCE, YTO HAXOAHTCH (H HCIOJHAETCS) B HX 0azax MHaHHEIX,
BrIOUas Kofg. Assik PL/SQL asnsercs BamHEBIM pabounM HHCTPYMEHTOM,
0e3 IOMOIIH KOTOPOIO BBl He CMOJKETe OLeHUTH 0e300aCHOCTH, YA0OCTBO
AKCILIYATALAN H OPOH3BOJAHTEILHOCTE BAMIAX IporpamMmM. Tax:Ke Bam He
YIACcTCsI BOCHOJIB30BATHCS MNPEHMYIIECTBAMM KOMILIEKCA QOLOOJHUTENb"
HBIX QYHEUIMA, BCTpoeEHBIX (00OBIMHO B BUAE HOCTABAAEMBIX MJIH BCTPOSH-
HBIX DakeToB) B 6as3el maHHBIX Oracle u mocTynHBIX wepes PL/SQL.

HlaBaiiTe mororopuM 000 BCEM 3TOM TTOpobHEE.

ObecneyeHune bezonacHocTU 6a3bl gaHHbIX

Ofecoetuenne §e2300aCHEOCTH BeeTa GRINTO KIIIOUEBOH 3afavuell aAIMUHICTDA-
Topa 0A3E JAHHBIX, B TOCTETHAE JKe TOAB 3HAHUE CITOCO00B 3aTIUTEH GA3E]
JAHHBIX U OPHJIOMKeHnd npuobperaer Bee Goibparee u foabOIee 3HAYEHHE.
MuoruMmm 3reMeETaM i Ge300aCHOCTH MOJKHO VIPABIATE HEIOCPEACTBeHHO
¢ momoTtibi0 kKoMas SQL u napaMeTpoR KoHMpUTYpannH 6a3sl JaHHEBIX (Ha-
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OpPHMED, YCTAHOBUTE OIAPOJH K OOPELedTh POJIH U IpuBHierun). Jpyrue,
GoJiee CI0KHBIE METOABI 3AIINTH, TAKHE KAK MNP POBaHNE, KOHTPOJIE LOC-
TYII4 HA YPOBHE CTPOK, HeTAJIBHEIN ayIUT U TeHEPANA CAYIANHEIX 3HAUE-
HUH, TpedyioT npumererusa PL/SQL. 3Tu MeToARl AeTAJIBHO pACCMATPHUBA-
I0TCA B JAHHOM KEHIe, IPH 9TOM 0c000e BEUMaHHEe YAEIAETCI HCIIOIb30BaA-
HHUIO BCTPOEHHBIX NakeToB 6esonacHocTH Oracle.

OonTnMmunzauns nPoOMN3BooNTENbHOCTH

Pasge He 3aMeuaTenbHEO OBLTO OB, €cJU ORI BCe IPOTPAMMMCTE 4) XOPOMOIO
paziupasuchk B ONTHMHB3ANKU omepaTopoB SQL, 6) ucoonszoBanu 651 ca-
MBble IOCTeAHHe paspafoTKi, DIOBEMAIOINTNE TPOU3BoAUTeIbEOCTE PL/SQL
(raxme xkax BU_K COLLECT u FORALL), u B) He »kajesin OB BpeMeHH HA HACTPOH-
Ky ¢Boero Koga?

H neficTBHTENBHO, MEOTHE IPOrPAMMUCTEL VAENAKT 3HAYATEIFHOE BHHMA-
Hue 3(QPeKTUBHEOCTH Pab0THI CBOEro KoAa. [Ipyrue e cUacTINBEL YKe 0TTO-
r'o, 9T0 0H OpocTo «pabdoraeT». Ho B KOHIE KOHIIOB KOJ OepelaeTcs BaM —
agMuHHCTpATOpPY 6asel JaHHEIX — AJdA BBOJA B sKcmyaranmio. IlosTomy
(B 3aBHCHMOCTH OT IPUHEATONH HMeHHO B Banlefi KOMOAHNHT KOHIENIIHHY ) MO-
JKET CAYYUTHCH, YTO UMEHHO BhI OyJeTe OTBeYaThb 34 TO, YTOOBI IepejaH-
HBEIA pas3pafoTUYHKOM KOJ He CO3JaJ HelloJMaJoK B DPealbHO paboTamniei
cucreme. [lo MeHBITIEH Mepe, BH AOKHEI OBITEH CIIOCOOHB! IaTh He0OXO0 H-
MBI€ DEKEOMEeHAAIlHA 0 BONPOCAM IPOU3BOAHUTENLHOCTH W NPEANOKITH
AJbTePHATHBHEIE ITOAX0Abl K PeAJH3AlAN. BBl JOIMKHEBI JOCTATOYHO X0pPO-
mio pasbupathea B PL/SQL u ero nociefHUX BepCcHax, 4TOOBI CYMeTh OIpo-
AHAJMHBHPOBATE KOJ, BRISBUTE BOSMOMKHEIE «V3KHE MECTa» U IPEeATOKHUTH
pa3paboTYNKAM KaKHe-TO CIOCO0Bl MOBEINIEEWS IPOHU3BOAUTENBHOCTH.
IIpu pemeHun faHHOH 3agadu BaM 6yayT ocoGeHHO IOJI€3HEI IVIaBEl 00 on-
THMH3AHH KVPCOPORB H MCIOJB30BAHNY TAOMMYHEIX (DYVHKITHIA.

3¢ dekTMBHOE Ncnonb3oBaHne BoO3MoXXHocten Oracle

Korga-to agMmuERCcTpaTopy 6a3bl JAHHBIX OBIIO JOCTATOYHO «IIPOCTOCO»
SQL u xomasa KoEpurypannu 6assl ZagHBIX (pabora BeJachk B KOMaHIHOH
ctpore SQL*Plus man gepes rpaduueckuii narepdeiic, nogoduriit Oracle
Enterprise Manager). Ceroinsa aiMUHEACTPATOD 6a35I JAHHEBIX AOKEH, KAK
MHHAMYM, yMeTh codgaBaTh PL/SQL-xox ajna TPUTTEPOB YDOBHSA CXEMEI
u Ga3nl JAHNHEIX, aBTOMATH3HPOBATEL PA3JIUYHEIe A JMUHUCTDATHUBHELIE 3a74a-
UM TPH TOMOTTH guaaMImdeckoro SQL (NDS) u 1pyriux MexannazMoB HCITOM-
Heans DDL, 1 aKTHBHO ACOOJB30BATE PAa3HO00OPa3HBIE HOBBEIE BO3ZMOMKHO-
CTH, TIPEJOCTaBIsAeMEBIE BO BCTPOeHHE X nakerax Oracle (maumnsas ¢ moro-
KOB M 3aKAHYHBAS MOCTAHOBKOH B oUepeb, THPAKHMPOBAEMEM U MCIOOIBB0-
BaHHEM ONTHMH3aOUH Ha ocHOBe crommocTtu). M ecan PL/SQL oxamxercsa
IJIfl BAC KaMHEM IPEeTKHOBEHHSI, TO BBl HE CMOKeTe 00ecIeunTh JOCTATOYHO
ad)eKTHBHOE 8 IMIHEUCTPHPOBaHUEe 0a3bl JTaHEHBIX [IJI5I CBOEH OpraHu3amu.
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BocnntaHme HOBbIX pa3pa601tw||(oa
nagMMNHUCTPaTOPOB 0asz OaHHbIX

Muorue genarmnire ¢cBou nepBele mara B Oracle pagpaboTynku ¥ afMHUHHK-
cTpaTope!l 043 ZAHHBIX HE MMEKT TOCTATOYHOTO OIBITA TPOEKTHPOBAHUSA
0a3 TaHHEIX H OOTAME3ANHAN OIPOrPAMMHOr0 Kojaa. YeM GoibIlle BE 3HaeTe
o PL/SQL, — 0 Tom, KaK OH paGoTaeT ¥ KAK OTHCATH XOPOMIHi KO, — TeM Ho-
Jee 9@ PeKTHBHO BB CMOJKeTe CI0Co0CTBOBATh HpodeCcCHOHaIbHOMY POCTY
cBouX KoJsaer. ITo Mepe DOBBILIEHHUS X KBAIH(DHUKAIIMK VBasKeHUe K BAM
OyaeT pacTH, a Bama pabora 6ygeT cTAHOBUTHCA Bee Jerde., CyTh B TOM, UTO
BEI JOJIJKHBI BOCOPHHHUMATE BiaafeHue PL/SQL Kar cpeicTBO ODOJBHIKE-
HUA 00 KAPEEDHOH TecTHHIE 8 IMUHHACTPATOPA §a3Hl JaHHBIX BHYTDPH CBoel
KOMMAHWA U B CBOH OTPACTH B [EeI0M.

00 3TOoN KHUre

IIpenno:keHHBIe B 9TOH KHUTe MATepPHAJBl IOMOCYT BAM B LOJHOH Mepe
BOCIIONIB30BATHCA OPEHMYMIECTBAME BaKHEHOINX IJA aIMHHHCTRATOPOB
6as qannnix BoamosxaocTeit CYB]I Oracle, ocroBannsix Ha PL/SQL.

Ilens aToll KEUIH HE B TOM, 4T00BI HPELCTABUTE HCYEPIEIBAIOIIEE ONMCAHHE
siseika Oracle PL/SQL. B raase 1 ol 6yaeT paccMOTpeH AOCTATOUHO ODOAp0G-
HO, B IIOCJHEAVIOIIHNX e IVIaBaX Opefno/iaraeTcs, 4TO YHTATe/Ib Oﬁﬂa,ﬂﬂET
0a30BEIMHU PAGOUNMHY 3HAHEUIMH 00 5TOM fA3BIKE IPOrpaMMHApoBarEuda. Ecan
BEI He 3HAKOMEI ¢ as3bikoM PL/SQL, To coBeTyeM aIdA Hadajaa OPOYHTATH
xkEUrY «Msyuaem Oracle PL/SQL» («Learning Oracle PL/SQL»). B nams-
HelfileM MOKHO HCICJB30BATH B KAaUeCTBe CIPABOYHHEA H PYKOBOJACTBA
xkaury «IIporpammuposanme Ha Oracle PL/SQL», ueTBepTOe H3JaHUE
(«Oracle PL/ SQL Programming» Fourth Edition). 9ror 1200-¢Tpanuy-
HEIH (OJIHAHT ABIAETCA KJIACCHUESCKUM MOCOBHEM IO OCHOBAM A3LIKA W er0
HOBEIM BOSMOMKHOCTAM.

«Oracle PL/SQL ara agMuHEHCTPATOPOB 043 TAHHBIX» COCTOHT U3 BOCEMH
TJIAB | IPHJIOMKEe HHAS:

I'masa 1 «Beegenune B PL/SQL» npeanaraer OeicTpreii 0630p a3eika PL/SQL,
3aTparMBas Bce HeoBXoAUMBIe AJId aJJMUHUCTpaTOPa 043 JAHHBIX BOIIPOCHI,
Ha9WHAaA ¢ OCHOB OJ0YHOH cTpYKTYpH PL/SQL, KOECTPYKIHH HAeHTH(DU-
KaTOPOB U O0'BbABJIeHUH TAHHBIX B IPOrPAMMAX ¥ 3aKaHYUBAA UCIIOIbL30BA-
HWEM YIPaBJIANIHX ONIEPATOPOR, 06paboTKoH omuHoK, COZAARTIEM MTPOTEe-
ayp, OyHEROHHA, nakeToB u Tpurrepoe 8 PL/SQL.

I'maBa 2 « Kypcopsl» onuceiBaeT Kypcopsl PL/SQL u enoco6s mOBBIIIIEHHST
OpOU3BOAUTEILHOCTH 0Aa3Bl AAHHEIX 3a CUET IIOBTOPHOTC HCIOIB30BAHUS
KYpCcopoB, 4acTHYEOro pasdopa B dacTHYHOro (MACKOro) 3aKpEITHSI Kypeo-
Da, 4 TAKXKE DPA3JHYHEIX ¢BOHCTE IBHEIX U HeABHEIX Kypcopoe. KpoMe To-
o, PACCMATPUBAETCA OPHMeHeHre TuOa AaEaex REF CURSOR, MaccoBol BeI-
0ODKH, DapaMeTPOB KYPCOPOB H KYPCOPHEBIX BhIPAKeHHH.
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TaaBa 8 «Tadnmueble QYHKIIME» HCCIEOyeT (PYHKIHUM, KOTOPbIe MOTYT HC-
[I0JIB30BATHCA KAK NCTOYHHEMN AAHHBIX AJIA 3AIIPOCOB H KOTOPEIE YACTO HC-
nonesyiores B onepanuax ETL (Extraction, Transformation and Loading —
H3BJIeYeHHe, TpeobpasoBaEre U 3arpyska). Tabnauurele QYHKIIHNA KPHTH-
YeCcKH BaJKHEI, KOrja HeoO0XOAMMO pPealnu30BATh CAGKHYIO JOIMKY HEIOo-
cpejcTBeHHO B onepaTope SELECT, ofsruno Ansa npeobpa3oBaHusa JaHHEBIX.
B riaBe Tak:ke paccKasblBAETCA O TOM, KAK KOoHBelepHas obpaboTka, pac-
mapalieIHBAHHAS U BIOKCHHOE BLITOJMHenHe Ta0IUYHLIX (DYHKINH I03B0-
JAI0T JOCTHUL 3HAUNUTEJILHOIO NOBLIIeHNA IPOU3BOAUTeIEHOCTH.

Tnasa 4 «ITutdhpoBaEue U XeIIUPOBAHNE JAHHBIX» [OJCHAET, KAK MOMKHO
HCTOMB30BATE HECTPYMeHTH Oracle Ay coaganua 6a30B0H CHCTEME! TIIud)-
POBAHHUA U YIDABISHNUA KIIOUAMU AJTd 3alIUTEL VA3BUMEIX JAHEHEIX. B rnase
paccMaTpPUBAKTCA ONepanduu NIH()POBAHWUA, JelIH(PPOBAHUHA, KPHUITOIpPA-
(uyecKoro xenrmpoBanud u meooabsoBanua MAC-rkoga (Message Authen-
tication Code — kog ayTeATHd)HUKATNYT COOBIIEHENA) C HOAPDOOHEIM OIUCAHH-
€M HCOOJB30BAaHNA BCTPOEHHBIX naxkeToB DBMS_CRYPTO gaa Oracle Databa-
se 10g = DBMS_OBFUSCATION TOOLKIT muyst Oracle9i. Tarkike onHcBIBAETCS HO-
Basl BO3MOHOCTE Ipospausore mudposangusa gagseix (TDE — Transparent
Data Encryption), noasusmasca B Bepcuu Oracle Database 10g Release 2.

T'masa 5 «KoaTpons gocTyna Ha YPOBHE CTPOK» PACCKA3LIBAET O TOM, KaK
MOMKHO ONpeJeNHUT: OOMHTHKK Oe30macHoCTH And Tabaum 6as JaHHBIX
¢ TeM, UTOOEl OrPAHHUYHTE IIOAMHOMKECTBO CTPOK BTHX TalJUI, AOCTYIHBIX
JUIA TTPOCMOTPA WJIHA M3MeHEeHUA ONpeAeJeHHBIM NoIb30BaTe aM. Menoars-
3ya oaxeT DEMS_RLS, BBI TakykKe CcMOKeTe OPeAOCTABIATH OOJbB30BATEIAM
JoeTyn K TaGIHOAM K OpeJCcTABIeHEAM TOJNLKO HA UTeHHe (B 3aBUCHMOCTH
OT IPefICTABIIEHHEIX MOJL30BATEIAMH MAH/IATOR ).

I'maBa 6 «/leTanbHEBIH ayAUT» NOKA3blBAET, KAK MOMKHO DACIIUPUTH CTaH-
napTHEIH ayauT Oracle ama cfopa ceegennit 06 H3MeHeHUAX B 0ase TAHHBIX
u zsanpocax. Ucnoneaya maketT DBMS_FUA, BEI cMO:KeTe He TOIbBKO MOBBICHTH
0e30IacHOCTD, HO H IPOAHAIHSZNPOBATh OTJe IbHEIE IPHMephl HCIIOAb30BA-
sma SQL 1 gocTyoa K JaHHBIM. B IIaBe Tak:kKe OOHCAHO, Kak FGA BzamMo-
IeHCTBYET ¢ PeTpOCHeKTHBHEEIMI 3anpocamu i Tpurrepamu Oracle.

I'maBa 7 «['eHepupoBaEHe CIYUAHHBIX 3HAUEHHIH» PACCMATPHBAET CHTVA-
0K, B KOTOPHIX MOKeT DOTpe0dOBaTHCs CreHepupoBaTh ciaydaiiHoe sHade-
HUe (EanpuMep, CO3/AaHHWEe BPEeMeHHBIX Iapofell HIH HAeHTHQUKATODOB
noan3oBaTeneli Bed-caiiTa, ()OPMHUPOBAHIE CTATHCTHYECKH KOPPEKTHBIX
TeCTOBBIX JaHHEIX WX CO3LAHUE KINUYel IPH DOCTPOeHEUH HEPDPACTPYKTY -
pel mudposanua). ONHCEIBAETCS HCOONL30BAHHE BCTPOEHHOTO NAKETa
Oracle DEMS_RANDOM.

Tnmapa 8 «lcnmosnpzoBaHue OJIAHHPOBOIHKA» IOCBANIEHA HCOONL30BAHHIO
mageta DBMS_SCHEDULER (om mosasunca & sepeu (Oracle Database 10g u zame-
HUN cTAPHIH naxkeT DBMS_JOB) mpH MIAHUPORAEUWH 3aJaHUH, KOTODBIe TOJK-
HBI BEITOJNHATHCA Yepes 3alaHHble IPOMeKYTKH BpeMeHH (Takue Kak cGop
CTATUCTHKH, ¢O0D HHPOPMAIIHH 0 cCBOGOLHEOM IPOCTPAHCTEE HIIH OIOBEIIe-
HUe afMHHHCTPATOPA 6A3EI JAHHBIX 0 BOBHUKIIHX TpobreMax).
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ITpuno:xenne A «KpaTKHH COPABOYHHE » CONEPKHUT OepeueHb ClleDH(HEA-
OHil BCTPOEHHBIX NAKETOB, ONHCAHHBEIX B KHUTEe, H IPEACTABIEHUI CI0BA-
D5 DAHHBIX, CBASAHHBIX C TAKUMH DAKETAMIH.

Ucnonb3syemble 0603HaYeHns

B kEHre HCnONTE3YIOTCH CIeAVIONIHE VCIOBERE 0003HATeHAS:
Kypecus

IIpuMeEdeTcA NpH HanucaEuH agpecos URL u A4 BEJeTeHHA HOBHIX
TEPMHHOE.

MOHOWWPUHHBA LONGT

IIpuMmeHsAeTCA OPH HAaOHCAHWH WMeH (aiinoB, arpubyToB, QVHEKIINI,
THIIOB AAHHBIX, TAKETOB U AP., 4 TAKIKE B IPIMepax KoJa.

MOHOWKMPHHHLIA XUPHBIA WPHOT

O6osHayaeT BBOSHUMEIE NOJB30BATE]EM JaHHEIE B MPHMepax, HIJIICT-
pupyvomux padoTy B fuatore. Takixe B HEKOTOPHIX OIPHEMepax BEIJeN-
eT 00Cy:KaeMEIE OIEPATOPEL.

MOHOWHBHARNE Ky DCHB
B meroToprIx mpuMepax KoAa ofo3HAYaeT MOJCTABIAEMBIN (pparMenT
(Eampumep, mMa datima).

BEPXHHWUU PETUCTP

B nmpumepax koma 00BITHO UCTONL3YyeTCH A 0003HATEHUA KITOIEBRIX
caos PL/SQL.

HHKHHAA PETUCTP

B npumepax Kojga 0OBIYHO HCOOIB3YVETCA AT 0003HAYEHHS IOJIbB30BA-
TeABCKHX DJIeMeHTOB, TAKUX KAK IepeMeHHEIe, IapaAMeTPEl H T. 1.

BHAKY OYHEKTYAIIHN
JloIXHEI BRBOAUTECA HMEHHO TaK, KAK 9TO YKA3aHO B IPUMEepPax Koja.
OTCTYI

B opumepax Koga CAVIKHUT IJIA BU3YVATN3ANHUHA CTPYKTYDEI, HE ABIIETCS
00g3aTeIEHBIM.

B opumMepax Koja aBoiiroit meduc o603HAYAST HAYATIO OAHOCTPOUHOTO
KOMMEHTapHuAa, HOTOpBIf:I OpoaoJIaeTCA A0 KOHOA CTPOKH.

V&R BT4

B npuMepax KojAa 5TH CHMBOJIBI OIPeAeIAIOT IPAEHIIBI MEOTOCTPOYHOIO
KOMMEHTAPHA, KOTOPEIH MOKET IePEeXOIUTE ¢ OOEOH CTPOKH HA APYTYIO.

B npmMepax KoJa @ COOTBETCTBYIOIMHUX (hparMeHTAX TEKCTA TOYKa 000-
3HAYAET CCBLIKY, OTAeNAA UM 00heKTa OT HMeHH KoMIIoHeHTa. Hanp-
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Mep, ToOYeYHAA HOTAIHMA HCOOAb3YeTCA A BeIfopa noJeil 3anucy | LA
00BSIBIEHAH BHYTPH OaKeTa.

[]

IIpu onMcaHmuUM CHETAKCHCA B KBAADATHBIC CKODKH 3AKIIOUAIOTCS He-
0bAzaATeIBHEIE 3JIeMeHTE.

%

IIpu onUCcAEUY CHHTAKCHCA B (DUTYDHEIE CROOKY 3aKTI0TAETCT MHEOMKE-
CTBO 3JIEMEHTOB, I3 KOTOPBIX CAEeVeT BEIOpaTh TOMBKO OHH.

IIpu cnEcaHUHE CUETAKCHCA BEPTHRANILEAS UePTa pasfensaeT 3IeMeHTEl,
3aKJI0YeHHLIe B PHTYPHEIE cKOOKH, manpumep {TRUE | FALSE}.

IIpm onmcaEMHM CHHTAKCHCA MHOroTodme o0003HAET IOBTOPAIOIIHECT
aIeMeHTEI. poMe TOT0, MHOTOTOYNE HCI0IbL3YeTCA AJIA TOT0, YTO0HI Io-
KasaTh, 9TO OBLIW ONVIIEHEl HE OTHOCAMNIHECA K AeJY ONepaTOphl HIIH
HHCTPYKIIMH.

ObozaauaeTt COBeT, IpeIdoeH e UK 3aMedaHue. Hanpnmep, YEasa-
HHE Ha TO, UTO KaKad-TO KOHCTPVEIWA OIDHCYTCTBYET TOABK(O E O~
pefeleHHBIX BEPCHAX.

Obosrauaer mpegynpexierne. Hanpuvep, MEI XoTUM 06paTHTE BHH-

,,@ MAaHHE Ha TO, YTO KAKAA-TO HACTPONKA MOKET 0KA3aTh HETATHBHOS

BO3IelCTEHE HA CHCTEeMY .

Bepcun PL/SQL

CymecrByeTr muOkecTBO Bepecuid PL/SQL, u, Bo3MOKHO, BAM KaK aJlMHHH-
cTparopy 0assl npHaeTcA paboTaTh ¢ HECKOIPKAMA A3 HUX OJHOBPEMEHHO.

Bagzosoi sepcueit PL/SQL ana mamed kaury 0yaer Oracle Database 10g.
OnEaro TIpu HeoOGXOAHMOCTH MBI OVAEM CCBLIATHCA HA CHOEMHANBHBIE BO3-
MOKHOCTH, BBeJIeHHEE (HMIH IIPOCTO AOCTYIOHEIE) B APYrHX, Golee PAHEUX
Bepcaax. Held KaRag-TO QYHEITHOHANBRHOCTH, HANPAMYIO BaBHCHT OT Bep-
CIHII, HAIPHUMEp, eCJIN ee MO HEO HCO0Ib30BaTh TONBKO B Oracle Database 10g
Release 2, ato 6ymer ocobo oTMeueHO B TEKCTE.

Kamxgoit Bepcumn 0assl ganasix Oracle cooTBeTcTBYET CODCTBEEHAT BEPCHA
PL/SQL. Yem doxee cBemxyio Bepeuio PL/SQL BB nenonesveTe, TeM GOb-
IIHH COeKTP BO3MOKEOCTeH meped BaMu oTKpHT. [TonszoBaTensm PL/SQL
claefyeT BecelAa OBITH B Kypce DoclefHHX HOBOBBeAeENH. Heobxoaumo mo-
CTOAEHO CAMOCOBEPIIEECTEOBATECA, HAYIAA HOBEIE BORMOMKHOCTH KAMIOH
BEePCHH, 0GAYMBIBAA, KAK MOMKHO HRIT0 OB TIPAMERATE WX B BATITAX TTPHIO-
JKeHUAX, U ONpelesidd, ecTh JU CPelH IPeAaraeMbIiX HOBBIX IDHEMOB Ha-
CTONBKO NOME3HEIE, ITO HMEET CMEICT H3MEHUTH YIKE CYIIECTBYIONIHe IPH-
MOXKEeHHA, ¢ TEM ITOOHI BOCTIONB30BATECA HOBBIMH BOZMO¥KHOCTAMH.
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OcHoBHBIE BeMerTH Beex Bepeuid PL/SQL (mpominbix U HACTOAILIEH ) IpeT-
CcTaBIeHBl B Tabm. 1, KoTopas gaeT caMoe o0Miee TPEACTABIEHEHE O HOBBIX
BOBMOKHOCTAX, TPeAIATaeMEIX B KAXKA0H BEPCHH.

o -
' "l“.
l:_
“w ..
08

Jurus npogyvrTos Oracle Developer Taxske moctaBasieTcs ¢ cober-
BeHHOH Bepenel PL/SQL, KoTopas 06LIUHO OTCTAET OT BEPCHH, T0C-
Tynaoi B caMmoit CYB]/l Oracle. B aToil rnase (1 B KHHIe B LEJ0M)
Hac OyZeT HHTepPecoBaTh cepBepEasn peaamaanmst PL/SQL.

Ta6auya 1. Bepeuw CYB]] Oracle u coomeememaywuwiue sepeun PL/SQL

Bepena

C¥B/ Oracle | PL/SQL

Bepens | Ommcanune

6.0

7.0

7.1

7.3

8.0

8.1

1.0 1o uexogHaa Bepewa PL/SQL, koTopas Menonb3oBalach
[JIABHBEIM 00pa3soM KAk As3eK croeHapuee B SQL*Plus (ewge
He DBIIO BOAMOMHOCTY COSTAHNA UMEeHOBAHHEIX, TOTVC-
KAIOIMTNX MOBTOPHOE NCTIOM30BAHME 1 BRIAKIBAGMBIX TTDO-
rpaMM)} M KaK A3bIK IporpaMMuporarna B SQL*Forms 3.

2.0 SuamTensHoe yeoBepurencTBosanne PL/SQL 1.0. Briaa
noBaBiena MOAAEPIKKA XPAHNMBIX Ipoueayp, GvERON,
[aKeTOB, OIpefeIseMblX NPOrpaMMECTOM 3aIHeei, Tad-
aun, PL/SQL, a Tak:#e MHOTO HAKETOB PACIIHPEHHA.

2.1 TlarHas BEePCH MOJJEDRKMBAIA ONPENEIAEMbIe TPOTPAM-
MHCTOM TIOATHIIEI, paspellaja WCIOIb30BAHWE XDPaHHW-
MuX GyEKIUH BEYTPY KoMadn SQL u mpenaarana guHa-
muueckui SQL B makere DBMS SQL. B sepeun PL/SQL
2.1 HaKOHeI TOABMIACE BOSMOMHOCTD HCIIOMHATE KOMAH-
s SQL DDL a3 nporpamy PL/SQL.

2.8 HaHnEaa Bepcus pacliupAns (OVEXRIHOHAILHOCTE PL/
SQL-Tadnuy, yayvinana yIpaBleHde YIATeHHEIMY SaBU-
CHMOCTAMH, IPEJOCTABIAIA BO3SMOKHOCTH (AHI0BOTO
BBOZa-BEIBoga B PL/SQL ¢ momombio maxera UTl FILT
M 38BEPIIAJA DeaH3all 0 KYPCOPHBIX IEPEMeHHBIX,

8.0 HoMep HOBOIT BePCHH 0TPAMKAT CTPEMIEHUE KOPIODATTHH
Oracle K CHEXpOEM3aIMH HOMEDOB BEDCHE CBA3AHHBIX
npoaykTos. PL/SQL 8.0 — s1o Bepemsa PL/SQL, koTopasn
nogaep:xuBeaer HoBele BoaMmoxxkHOeTH CYBI Oracle8,
BEII0UaA Oonemme 00BeKTH (LOB), 00B5eKTHO-OPHERTH-
POBAHEEIE MPOEKTHUPOBAENIE U paspaboOTHY, KOIJSKIUH
(VARRAY w Broxkernnie Tabnuue) 1 onuui Oracle AQ
(Advanced Queuing).

8.1 Bepews PL/SQL xaa mepBoit 2 cepun «i» Bepenu Orac-
le 8i mpepnoxkmAa ZeCTEATENLHO BIEIATIAIOLIHIN HAb0D
TOMOJHWUTETHHRX BOAMOMHOCTEH, BKIKYAA HOBYH Bep-
cuo guHaMudeckoro SQL, mogmepxky Java B Oase gamH-
HBIX, MOZENb TIPAB BHISHIBAKOIIETO, OMIIHIO TMOITHOMOTHI
HA UCTIOJHEHMe, ABTOHOMHBIE TPAHAAKITUY M BHICOKOIIDO-
H3BOIHUTEIBHEIE ¢ MaccoBEIe» onepaTopsl DML 1 zanpoch.
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Bepcusa
C¥B/ Oracle

Bepeus
PL/SQL

Omucanne

9.1

9.2

10.1

10.2

9.1

9.2

10.1

10.2

Bepeust CYB]I Oracle 9i Release 1 6yKBaJIbHO HACTYIAIA
HA IATKH CBOeH npejulecTBeHHNL e, (OHa BRIIOUAMA Hacae-
ToBaHUe 00BEKTHRIX THIIOB, TAGAMYHBIE QVHKIIHH U Kyp-
COPHEIE BBRIPAKEHNA (4TO MOZEOIMAO PACIAPAIJIeTHBATE
ucnoanenne Qyuxumi PL/SQL), mogzepixupaia MHOTO-
VPOBHEBEIE KOJUIEKI[MY, OIIEPATOD U BeIpaxkeHue GASE.

B Bepcuu CYB]I Oracle 9i Release 2 ocEOBHOe BHUMaHNE
yoenstock A3kIKY XML (Extensible Markup Language),
4 Tarixe OBIIM IPEZOCTABIGHE] MEOTHE APYIUe TOTOAHN-
TeJdbHble BO3MOXHOCTH, TaKle KaK acCOIIMaTHBHBIE MAac-
CHBBI, AN HHIEKCHUPOBAHHSA KOTOPHIX B IOINOJHEHHEe
K OeJblM 4YHeIaM MOTIH HCIOJAB30BATBCA CTPOKH VAR-
CHARZ, 3anmmceopHeHTHPOBAHHBIE onepaTopkl DML (moaBo-
JA0IHEe, HAIPHMED, BRIMOIEATE BCTABKY ¢ HCIIOJIb30BA-
HHeM 3aIiCH) ¥ MHOMKECTBO VCOBEPIIeHCTBOBAHMI
JTL _FILE (mna mMommepsEKM UTeHHA/3anucy (ainor ma
uporpammel PL/SQL).

Bepcusa Oracle Database 10g Release 1 frima BrImymeHa
B 2004 rogy u mocesaleHa MOIIEPIKKEe PACTIPeIeNeHHBIX
BRIUMCIEHHH, IPH 3TOM 0c060e BEUMAHENE VISIAT0CH YCO-
BEPIIEHCTROBAHWIO M ABTOMATHMAAIMH VIIPABIEHUA Gaz0it
mapHbix. OueBHaHO, 4TO AdA paspaborduxos PL/SQL
BAMKHENIIMMY HOBHIMH BOSMOMKHOCTAMH OBLIM OIITMM-
AMPOBAHHLIN KOMIIIATOD H IpeIyIDek IeHUs, BhIIaBae-
MBbl€ B [IPOLeCCe KOMITHMIALNH.

Bepensa Oracle 10g Release 2, moasupiascs ocerbio 2005,
npernoxnaa pazpadoruuxam PL/SQL EeCKOIBKO HOBBIX
BO3MOMKHOCTelH, Eanbolliee 3HAYMMOH M3 KOTODPHIX SBJA-
Jack TOSAeP:KKA CHHTAKCHCA IIPEIPOLeccopa, Jeaalolman
BO3MOKHOH VOJIOBHYH KOMITHIAIMKI TaCTeH IIPOTrpaMME
B 3aBHCHMOCTH OT IOJAb30BATEIBCKUX JOTHYECKHUX BbIpa-
JKEeHWH.

0630p pecypcos no PL/SQL

IIpe:xae ueM TIepeliTH K cBOeil OCHOBHOH 3ajade — OTMHCAHWIO HeobXoau-
MBIX MUMEHHO AJIA afMUHACTpaTOpa 0asbl AAHHBEIX BO3MOKHOCTEH A3BIKA
PL/SQL, MBI nmpegocTaBHM HAIleMy YHTATeN: onucasde ocHoB PL/SQL.
OpHEAaKO CYIIECTRYET MHEOMKECTBO JIPYIUX KHHAT U PECYPCOB, KOTOPEIE TTOMQ-
YT BaM DONy4YHTh Oonee raydoxume saasna oo PL/ SQL.

B nocnegyromux pasgenax 6yaeT npusefeH KPaTKHAN 0030p TAKHX PECYPCOB.
Mzuorue U3 HUX HAXOIATCA B CBOGOTHOM JOCTYIE UM PACTIPOCTPAHAOTCS 34
Be€CbMa HeﬁOJIBH_IyH) ILIaTy. 3HAKOMCTBO ¢ HUMHA [IOMOKET BAM YCOBepOieH-
CTBOBATE CBOe 3HAHHe A3LIKA (4 ce[joBaTeNsHO, H CO3AaBaAeMEIH KoJ).
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Cepus O'Reilly, nocesinieHHas PL/SQL

HagaBaemas Ha TpPOTsSKEeEHH MEOTHX JeT cepus Oracle PL/SQL nusgarens-
crea O'Reilly sratouaer B cels AMHHHBIN ciHcoKk KEHUr. M5l npuBegem me-
pedeHs U3AaHENIl, ONYOMHKOBAHEEIX Ha HacToamuil momerT. [opasno 6o-
Jlee DOJHYI0 HHGQOPMAIHIO BEI cMO;KeTe HalTu B pasgene Oracle Be6-caiiTa
O’Reilly (hitp://oracle.oreilly.com).

«Learning Oracle PL/SQL» (Haywaem Oracle PL/SQL ), agmopvt Buaa
Hpubuin (Bill Pribyl ) u Cmusen @eltepuimeiin (Steven Feuerstein)

Hecronsro HedopMaibHOE BHAKOMCTBO C ASBIKOM, HAeAJbHOE KAK /A
HOBUYKOB B IPOrPAMMUPOBAENH, TAK U IJIf TeX, KTO 3HAKOM C KaKHM-
To Apyrum sa3sikoM. Ocoboe BHUMAaHIE VieleHo pa3paboTke Bed-IpHIo-
#xeruii aa PL/SQL.

«Oracle PL/SQL Programming» (Ilpozpammuposanie na Oracle PL/SQL ),
asmop Cmusen Peliepiuumenn (Steven Feuerstein) ¢ ywacmuenm Buaaa
Hpudviaa ( Bill Pribyl )

DTa KEWra, JeKamaa Ha CToXe y OOJLIIHHCTBA OPOdEeCcCHOHAILHBIX
PL/SQL-porpaMMUCTOE U AAMUHHCTPATOPOB a3 AamHBIX, Ha 1200
CTDAHWIIAX OXBATHIBAET BCe BO3MO:KHOCTH #A3nIKa PL/SQL. YerBeproe
H3fagde OMHCHEIBAeT (PYHKOIHUOHAILHEOCTE BIMOTE A0 Bepeun Oracle Da-
tabase 10g Release 2.

«Oracle PL/SQL for DBAs» {Oracle PL/SQL das adnunucmpanopos 6a3
dannbix ), asmopst Apyn Handa (Arup Nanda ) u Cmusen Deilepuimeiin
{ Steven Feuerstein )

B KHHre, KOTOPYIO BBl cefiyac umTaeTe, OPUBOAUTCS KPATKHH 0630D
BceX BoaMoO:KHOCTeidl a3pika PL/SQL, a yraybiaeEHO paccMaTpUBAKTCI
TeMBI, HMeIOIHe ocofoe 3HaYeHHe AJII afMUHUCTPATOPOB 0a3 JaHHBIX,
TaAKHE KaK KYPCOPEI, TAGMIUYHEIe (PYHKITUHT, MTH(pPPOBAEHe I XellINPoEa-
HHe JAaHHBIX, KOHTPOJb AOCTYIA HA YPOBHE CTPOK, AeTalbHBIH ayauT,
reHepanuA CIYYaWHBIX 3HAYEHHH W HCIOOJB30BAHHE MIAHWUPOBOIMEA.
Krura BrIrodaer U onucanue BosMoskHocTel Oracle Database 10g Re-
lease 2.

«Oracle PL/SQL Best Practices» (Oracle PL/SQL. Jyuwue nparxmuve-
crue Memodut ), aamop Cmuser @Peitepurmeitln (Steven Feuerstein )

HebGonsinaa kaura, onucesaroniad 6omaee 100 npuemMos, KoTophle IOMO-
ryT BaMm nucaTh KavecTeeHHbIN PL/SQL-kozg. C unraTesem geIuTcsa cBoO-
HM oneiToM chnemuanucTt no PL/SQL. UsHauaspHO KHHTa CO3ABANACH
aas CYB]I Oracle8i, Ho IpakTHYeCKH BCe HIaHHBIE B HEH PeKOMeHIaITHH
NPUMEEHMBI 4 AJ: 60Jiee HOBLIX BEPCHIL.

«Oracle PL/SQL Developer’'s Workbook» (3adaunur dra paspabomuiura
ra Oracle PL/SQL ), asmopet Cmueen Peliepuimeiitn (Steven Feuerstein )
u Iudpw Odesan (Andrew Odewahn )

COOpHUK BOMTPOCOB M OTBETOB AJI MTPOBEPKH IOHMMAaHHNA I3bIKa paspa-
6orunkamn Ha PL/SQL. Axryansro nna CYB]I Oracle8i.
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«Oracle Builtin Packages» (Bcecmpoenubie naixemuvt Oracle), asmopoi
Cmueen Peliepuimeiin (Steven Feuerstein), Qapavs Hati (Charles Dye)
u Hucon Bepecriuesuy (John Beresniewicz)

CopaBoYHUK IO BCTPOEHHBIM ITAKeTaM, KOTopele Oracle mocTaBisieT BMe-
cTe ¢ cepBepoM 6asel faHHEEIX. IIpIMeEeHNe 3THX TAKeTOB [I03BOJIALT VII-
POCTHTD CJO0HEBIE 3aa4id I PEIIATh HeBBIIOJHHMBIE. JTa KHHIA COOT-
BeTcTByeT Bepcnu Oracle8, Ho ofcy:KaeHe BCTPDOEHABIX TAKETOE BCe eIIle
NpPeACTARIALT HHTEepec. Bosee aKTYaILHEBIE AAaHHBIE O CHHTAKCHCE CIe-
onHjpuragra nakeros Bel Hadgere B «Oracle in a Nutshell»! Puxa I'pun-
Baasga (Rick Greenwald) u Issuaa K. Kpeitaca (David C. Kreines).

«Oracle PL/SQL Language Pocket Reference» ( KapmaHHbIl cNPASOYHUK
no aszviky Oracle PL/SQL ), asmopet Cmusern Peitepuimeitn (Steven Feuer-
stein ), Buas I pubwsia ( Bill Pribyl) v Qun [atiec (Chip Dawes )

HebGounbimoli, HO 04YeHB NOJE3HBIA KPATKHHA COPaBOYHHE, JEeTKO IOME-
maromuiics s KapmaH. OonceIBaeT cHHETakKcuce A3eika PL/SQL BmoTh
o sepeun Oracle Database 10g.

«Oracle PL/SQL Built-ins Pocket Reference» (Kapmanuvili cnpagodnux
no ecmpoernvim naxemas u pynxyuan Oracle PL/SQL ), asmopvt Cmu-
een Deiteprumeiitn (Steven Feuerstein ), Qawcon Bepecnuesuu (John Beres-
niewicz ) u Qun Haiiec (Chip Dawes )

Eme ogno mosessoe M JAKOHHYHOE PYKOBOICTBO IO BCTPOEHHBIM PYVHK-
nuam u naxkeram aad Oracle8.

Romnaxwm-duck «Oracle PL/SQL CD Bookshelf»

Ilpepnaraer 2MeKTPOHHBIE BEPCHM OOJBIIHECTBA M3 EPEUYMCIEHHBIX
BeIme KEUT. AKkTyamnes aiaa CYB]L Oracle8i.

PL/SQL B UHTepHeTe

Taxsxe cymecTByeT HeCKOJILKO 3aMeUaTeNLHBIX CeTeBEIX Pecypcos, KOTOo-
DEIe TOMOTYT BAM YCOBEPIIEHCTBOBATE CBOHM 3HaHUA 1o PL/ SQL.

Oracle Technology Network

IIpucoeguuaiitecs & ceru Oracle Technology Network (OTN), kotopad
«IpeliaraeT yCJIYICH W pecypchl, Heo0XoguMble paspaloTYHKaM A
CO3AAHNA, TECTHPOBAHHA 1 PA3BEPTHIBAHUA NPUIOKEHHUH» HA OCHOBE
rexmoxorud OQracle. Co6paBmniag B cBOM DALl MUJLTHOHE YJIEHOB, CETh
OTN — saMeuaTe bHOE MECTC, OTKYIa MOMHO CKadYaTh OIPOrpaMMHOE
obecmeuenne Oracle, ToKyMeETanNoO 1 Maccy OPpAMepPOB Koga. itp://
otn.oracle.com.

1 Puxr I'punrBaasg u Hpeuag Kpeitace «Oracle. Copasounur». — Ilep. ¢ agra. —
CII6.: Cumeoa-Tlnoc, 2005.
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Quest Pipelines

Quest Software mpeanaraeT OPHCOEAHHHUTHCA K «CBOGOIHOMY HHTEp-
HeT-co00IIecTBY, CO3LAHHOMY A HHEQOPMUPOBAENU, 0OYIEHUI U II0-
ompeR™ma nhotheccuoranos B oGractu I'T Bo Bcem mupes». Ilopran Quest
Pipelines (mepsoravanbpuo HaseiBaBmuiica «PL/SQL Pipeline») opea-
JaraeT JUCKYCCHOHHEIE (DOPYMEI, e:KeMecAYHbIe MOAO0DK COBETOB, Pe-
CYDPCHI LTS CKEAUMBAHUA U, CAMOE IJIaBHOe, feCcOaTHEIE KOHCYJILTAIIHH
AT paspaloTYMKOB W aAMHHHUCTPATOPOE 6a3 JaHHBIX BCEro MHpa AT
pasauueex CYBI, srirouasn Oracle, DB2, SQL Server uw MySQL. hitp://
www.quest-pipelines.com.

PLNet.org

PLNet.org — 370 XpaHHJIHIIE OPOrPAMM C OTKEPEITHIM KOAOM, HAOHCAH-
Helx Ha PL/SQL m morymux OBITE DOJE3HBEIMI AMA pa3paboTUHKOB HA
PL/SQL, xoropoe mogaep:xupaerca Bumaom IIpubsrmom. Bel Momxkere
yBHATE OOJIbINE M3 OHCAHNS IPOEKTA WJIH H3 OTBETOB HA YaCTO 3agaBae-
MeIe Boopockl (FAQ). Bam mpeamokar paj mome3HEBIX OIpOTPAMM, Ha-
npumep UtPLSQL, ucronpsyeMy o 4is aBTOMATH3HPOBAEHOIO TECTHPO-
Bagua moxyieit PL/SQL. http:// plnet.org.

Open Directory Project

Bnarogapsa npoexTty «dmoz» (Directory Mozilla) sgecs Haxogurcs KoI-
JIEKIIUSI CCHLIJIOK Ha caliTel, noceanienssie PL/SQL. MMeeTesa Tak:ke Doj-
raranor «Tools» (MEcTpYMEeHTE) ¢ GOJBIIMM HaBOPOM CCBLIOK HA KOM-
MepUeCcKHe U HEKOMMeDUYeCKHe OIPOrPAMMEL AJA paspaboTudnkos. hitip://
dmoz.org/Computers/Programming/Languages/PL-SQL/.

Caiim Cmusena @eiiepuumeiina Oracle PL/SQL Programming

Ha sTowm cafiTe mpegraramoTces o6ydaroniie KVPChl, IPOTPAMMEI IJI5 CEa-
YHMBAHHS U APYTHE PeCcypeH Aasa oporpammuctosB Ha PL/SQL, paspabo-
TaHHEEBIe [IaBERIM 00pasoM Crusenom PefieprmiTeiinom. Brl MoiKeTe cKRa-
TaTH MATEPHUAJNEL BCEX ero CeMUHAPOR ¢ NPHIGKeHHEEIM KogoM. llpume-
PBI U3 3TOH KHUTHU TaKKe HAXOAATCA TaM. http://www.oracleplsqlpro-
gramming.com.

utPLSQL

utPLSQL — 3To mporpamMma ¢ OTKPBITEIM KOJ0M, IPEIHARHAYEHHAA TIA
TecTupoBanug Moayaed PL/SQL. Brnr MoikeTe HCIONLIOBATL €€ LA
CTAHJAPTH3AOHY M aBTOMATH3AIIMH IpoIecca TecTupoBanua. htip://
utplsql.sourceforge.net.

Rnxo

Qnxo (Quality In, Excellence Out) — sro paspaborannsiii CruseHOM
DeliepmITeIEOM TPOAVET AJNA AKTHBHOTO YIPABJIEHHUA OPOIECCOM pas-
paboTrm, oMoralmiHi Gonee sheRTHBHO CORAABATEL, TTOBTOPHO HC-
[I0JIB30BATH U TECTHPOBATH KOJ. B HEro BXoJAT PEIO3SUTOPUN, COLepIKa-
MU COTHEH MaBJI0HOB M OIPOTPAMM JAJA MOBTOPHOTO HCIOJIL30BAHHA.
hittp://www.qnxo.com.
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Mpenucnosume

O kope

Bce gparmMenTr Koja, HCOOAL30BAHHALIE B KHHre, OpeACTaBJIeHE Ha Bed-
cafiTe KHUIH, IIOIACTE Ha KOTOPEH Mo:kHO ¢ cafiTa O’ Reilly:

http:/ /www.oreilly.com /catalog/oracleplsqldba
u BeIbepuTe ccEAKY «Exampless (IIpumepsr).

MEe1 Taksxke peroMergyeM noceTuThk «PL/SQL-mopram» CruBena Pedep-
mITeidHA IO agpecy:

http://www.oracleplsqlprogramming.com

T/le BBl CMOKeTe HalTH 00yUalIine MATEPUAJEl, TDUMEDE] KOJa AJA CHAa-
YMBAHHA I MHOroe apyroe. Ha moprane Takse HOCTYIIHBI BCE IPUMEDE] H3
Halled KHUTH.

Hust Toro uToOBL HaliTH Ha Beb-caliTe KHHI'M KaKoli-ToO KOHKpeTHEIH dpar-
MeHT KoJAa, HCOOoALaYIHTe nMa (alina, DpuBejeHEHOE B TeKcTe. B Goasmun-
CTBe cJIyUaeB IMeHa (paliloB TPHBOAATCA B HAUAE COOTBETCTRYOTIHX NIPH-
MEepOB B BHJe KOMMeHTAPHEeB:

/x File on web: fTullname.pkg =/

Mcnonb3oBaHWe NpUMepoB Koga

Ilens 3T0l KHUTH 3aKIFOYALTCH B TOM, 9TOGEI TOMOYE BaM B Bamieil padore.
B obmiem u mesom gooyckaeTcsl HCIONb30BaHHE OPHMEDPOB KOAA JAHHOH
KHHUIH B CBOMX IporpaMMax H NJOKYMEHTAX. SalpallluBATh paspelueHUe
y komnauun O'Reilly ciegyer aumis B ToOM cayuae, KOrAa BBl BOCIIPOH3BO-
aaTe v cedA sHAUHTENbHBIH 06beM Koga. To ecTh co3gaEne OIPOrPaAMMEL, HC-
IMOJIB3YIOIEH HeCKOMBKO (DPAaTMeHTOR KO, IPUBEJeHHEIX B JaHHOH KHHTe,
He TpebyeT NoJIydYeHNa KaKHX-TO paspemenuii. [Ipogaska nuianm pacopocTpa-
HeHHe KOMIAKT-THCKOB ¢ OpEMepaMi u3 KEUr uagarenbsersa O Reilly mpe-
fOyem OONY'eHNA COOTBETCTBYIOMEro pazpemennuda. OTBeT HA BOIPOC ¢ II0-
MOTIBI TMUTATH U3 HaNiell KEWUTH, KAK U MATAPOBaAHWE (ppaTrMeHTa KoM,
He TpedyeT DONy4YeHHA paspenieHnd. BKIYeHHe sHAYUTEILHOTO 00beMa
KO/a U3 JAHHON KHWUIH B BATY IPOMU3BOACTBEHHYIO JOKYMEHTAIINIO Mpely-
em MONYUYeHHASA COeIHaIbHOI0 Pagpenie  nd.

Mz 6piin GBI IpESHATENBHEBI (XOTA M He TpebyeM 5TOro) 3a HpIBEIeHHE
CCBIMKHM HA HcTOUHHMK nHpopManuu. Taras cchlIKa 06RITHO BRIOYAET B ce-
051 HazBaHUE, ABTOPA, uzgaTens u HoMmep ISBN, manpumep «Qracle PL/SQL
for DBAs» by Arup Nanda and Steven Feuerstein. Copyright 2006 O'Reil-
ly Media, Inc., 0-596-00587-3.

Ecnu BaM KakeTcHd, 9YTO Ballle HCO0J530BaHAe HAllUX IPAMEDPOB IPOTpaMM
BEIXOAWT 34 DPAMKH MOOYCTHMOTDO A00pPOCOBECTHOrO HCIOJIL30BAHHA, Oes
Kosnebarni obpamaliTecs kK HaM Io afpecy permissions@oreilly.com.
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BOI'IpOCbI 1M 3amMmevHaHWsA

Mz1 mpoTecTHPOBAIH W OPOBEPHAIHN TAHHEIE B 9TOH KHHWTEe W B MCXOAHBIX
TEKCTAX HACTOJNBKO XOPOII0, HACKOJIBKO 3T0 BOSMOXKHO, HO, YVUHTHIBAST
ofbeM uH(pOPMAIUH U OblCTPOE USMEHEHUE TeXHOJOIHU, JOIYCKAEM, UTO
Kakue-To (PYHKIUNA MOLJIM H3MEHHTHCA, a4 MBI MOIJHM CAEJIaTh KaKue-To
omubrm. Eenu Bel 06HAPYKUTE HETOUHOCTH, DOMXKAJVHCTA, COOBOINTE HAM
of aToM Do axgpecy:

O'Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (B CIIIA u Karmane)
707-829-0515 (MecTHBIA AIH MeKIYHADOAHEIN)
707-829-0104 (dare)

Brl Taxxe MomxeTe OTOPDABHTE COOGII[EEHE oo B.TIBRTDDHHOI.;I oo4yrTe. I[JIH TO-
T0 9TO0BI TOMACTE B CIIHCOK PACCEBIJIKH HJIH 3aO0DOCHTE KaTalor, OTOpaBeTe
AJIeKTpPOHHOE DHCHhMO IO aApecy:

info@oreilly.com
st OTBETOB HA TeXHUYECKUE BOTIPOCHI U 3aMe4aHUl 110 KHUre NHUIIHTEe T10
ampecy:

bookquestions@oreilly.com

B mpeasayimeM pasieile Mbl TOBOPHIH O TOM, UTO ¥V KHEHATH €CTE CBOH Be6-
caiT, rje HpeacTaBJeHEl (parMeHTsl K04, 00HOBIEHHBIE CCHIKHA I Iepe-
YeHp HANIEHHBIX ONEUYATOK W OHIMOOK, & TAKYKe HX HCIOpaBIeHuii. Agpec
aTOTO caliTa:

hittp://www.oreilly.com/catalog/oracleplsqldba

JlonosrHEATENREYHO AEMOPMATAK 00 3TOH U APYrAX KHATAX BEI HAHJETe HA
seb-caire O'Reilly:

http://www.oreilly.com

Safari® Enabled

Ecym 5a 0010 Ke TEXHUYeCKOM KHHTH €CTh IAKTOrpaMMa «Sa-
sm" fari® Enabled», sTo osmauaeT, uT0 KHura gocryneHa B Cern de-
Srreies pes O'Reilly Network Safari Bookshelf.

Safari opegmaraeT EAMHOTO JVUYIIEe PeNIeHHNE, €M DJIeKTPOHHBIE KHATH.
9To BUPTYATEHAA OMOIHOTERA, TTO3BOAIOMAs 663 TPYAa EAXOAUTD THICSIHMH
JAVYIINX TEeXHHYECKHUX KHHI, BEIPe3aTh W BCTABJIATEH NPUMEPHl Koga, 3a-
IPYKaTh IMIaBbl M BaXOAUTH OBICTPEIE OTBETEH], Korja TpebyeTca Handolee
BepHad | cBexxada nEpopManra. Osa cBob0oXHO JOCTYOEA O agpecy htip://
safari.oreilly.com.
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bnarogapHocTu

B nepsyio odepear mbl xotenn Obl mobiaarogapurs depuia Xepau (Darryl
Hurley), KoTopslfi Hanucan ABe raBbl: « Kypcopel» m «TaGmuurabie PyHK-
muus». OH BCTYOUI B [eN0 B PEMIAONIAN MOMeHT, OPUHAN Ha cebd 3HAUM-
TeJIbHBIE DGHBHTBJII:CTBH H C 4eCThHO HX BBINIOJJHIMJI. B.?IaI‘DI{ﬂpﬂ eMy KHHUra
crana sgaunTenbHo aydme. Bpurs Jepennnn (Bryn Llewellyn), mememixep
opoavikTa PL/SQL B Oracle, npegocTaBHAI BasKHeHIIYIO HE(MOPMAIIHIO O HO-
BEIX BoaMo:kHocTAX Oracle Database 10g u oTBeTHI Ha MHOKECTBO HAILNX
BOIIPOCOB IO PasnIu4YHBEIM acoekTaM PL/SQL.

Ham oueHE DOMOIIN HAIIK TEXHHYECKIE PEJAKTODHI: KPOME BCETO IPOYEro
MBI IPOCHJN HX IPOBEPHTE BCe (PparMeHTHl KOJAa M OPOTPAMMEl B KHHTE,
YTOHE] CBECTH K MUEUMYMY KOMHUECTEO OIMIUGOK B Ne4aTHOH Bepern. MEI
upesBEIUAiTHO OMaTONaPHEE BeeM cmenuanuctam o Oracle PL/SQL, roTo-
pPhle MOTPATUJH YACTH CBOETO J[PATOIEHHOr0 BDEMEHH HA TO, YTOObl KHUTA
«Oracle PL/SQL mma agMuaEmcTpaTopoR $6as ZAHHBIX» OHIJIA KAK MOMKHO
ayumie. [xeddpu Xarrep (Jeffrey Hunter) B venoBuaAx KecTKOTO HEHT-
HOTA TIMATEILHO MPOBEPHI BCE YeThIPE TJABBI, IOCBANIEHHEBIE Ge30IacHO-
cTu, U MEl JecrEoHeuHO GrarogapeEE eMy 3a 5T0. smwmsn Bour (Daniel
Wong) Take oKazal HEOIeHHUMEIN BKIAJ B CO3JAHME TIaB 00 0e30macHo-
cru. Hamu nckpesEne 0arofapEOCTH peAaKTopaM aApyrux raas: akomy
Bepecanesnuy (John Beresniewicz), Hysiiay Kuary (Dwayne King), Cru-
By xercony (Steve Jackson), Jlopeiira IToxaunurror (Lorraine Pockling-
ton), Maxpax Magana (Mahraj Madala), Illory O’Kudy (Sean O’Keefe)
u FOu-Xo Cuxopa (Yun-Ho Sikora).

Korga texHudeckas 4acTh Ob1IA TOTOBA, JAEJI0 IEPEOII0 B PYKH 3aMedaTehb-
Hoit komagasl O'Reilly Media, BosrnasasemMoli Hamium 106peiM apyrom e-
Oopoii Paccen. Oru npepparuan Hafop IJIaB H IPEMEPOB K0/Ja B KHHTY, J0-
crofiayio uzganuda B O’'Reilly. Orpomuoe cnacubo Japery Kennn, pyxoso-
MUBIIEeMY BEIOYCKOM Hamrell xapuru, PoOy PoMazo, coszasineMy samMeua-
TeXbHBIE PHCYHKHM, U BCEH OCTANBHON KOMaHIe.

Apyn 6nmaronapeH xkeHe AHUHIUTE U CHIHY AHUMIY, NOXKEPTBOBABTIAM
BPEMEHEM, KOTODPOe CeMbsd MOIJIa Obl IPOBECTH BMECTE, PAlH TOr0, YTOGEI
aTa KHHWra moABuiachk Ha ceeT. Ocofoe cmacubo AHUITY, KOTOPHIH OBLIT
CIUIIKOM MAJI JJ151 TOTO, YTOOBI BEIPARUTE CBOE HEeJOBOJIECTBO CIOBAMHE, X0-
TA, QUeBUAHO, OB Y3KACHO PACCTPOEH TeM, UTO IANA HE UTCPAET C HUM.

Cruser O0aarogaput sxeHy BeBy CunbBa u ceiEoBeil Kpuca CuspBa U I
Cunpsa @eltepmiTeiHOB 38 HX NOLAEeDKKY U NOHUMAaHHE TOTO, OIOYEMY OH
yaeIun pTod KEUre CTOILKO CBOEro BPeMeHN M BHUMANH.



BesepeHue B PL/SQL

PL/SQL — sT0 mpomenypHoe pacmupenue a3pika SQL (Structured Query
Language — cTpYETYPHUPOBAHHBIH A3LIK 3a0D0coB). SQL ceToqEda aBIgeTCa
TOBCEMECTHO PACIPOCTPAHEHHBIM A3BIKOM OJIA BBINOJIHEHNA 3aIIPOCOB U U3~
MeHeHHH (XOTh B ero Ha3BaHKUK 00 9TOM 1 He TOBOPHUTCS) B PeIALHOHHEEIX ba-
3ax gagHmX. Kopnopamnus Oracle BBena B ymorpebaesue PL/SQL ana Toro,
YTOHE] U30ABUTHECA OT HEKOTOPBIX OTPAHMUIEEHH, CymiecTByIuX B SQL,
a TAKIKe IJIA TOr0, YT00B HMETh BOAMOMKHOCTE IDEIIOKHTE folee IOIHOE
TpOrpaMMHOE pellleENe PazpaboTUHKaM KH3HEHEHO BAKHEIX IPUIOIKeHUH,
paforaroniux ¢ fazamu faEEEIX Oracle. B »Toif riaee paccKaznlBaeTesd o OIpo-
ucxoxgeann szeika PL/SQL u npuBogATca KpaTKUA 0030p OCHOBHBIX €r0
SJIeMeHTOR.

M=1 He HafieeMcd HA TO, UTO, TPOUYHUTABR BTY TIABY, BBl CPARY e CMOKeTe
nucaTh Gaecramue nporpamMmel Ha PL/SQL. MbI uiiih XOTHM OBITE yBEpe-
HBI B TOM, YTO BATINX BHAHUI O AZBIKE OKAKETCA JOCTATOUYHO AJIA MOEHAMA-
HAA H paboThl ¢ IPHMEPAMH H OOHCAHAAMH (PYHKIHOHAIEHOCTH, OIPHBO-
OUMBIMHA Aajlee B KHHTe. ¥ Aendasa ocoboe BHHMAaHHe TeM OC00eHHOCTAM
ABBIKA, KOTOPBIe HanboJee HETEPECHE AJA agMHUENRCTpaTopa 0as JaEHBIX,
MBI TAKJKe XOTeJIH IOKa3aTs BAM BCIO IIUpoTy u Mook PL/SQL.

Koreuro, B 3Ty rmaBy HEBO3MOKHO BMECTHTE Bee cBefernnd o PL/SQL. Ecnam
BBl HHKOTAA paHee He OHCAJE IporpaMM u coesapues Ha PL/SQL, To, Bepo-
SITHO, BAM CTOHUT O0OpPaATHTHCA 34 MOOOMHUTEILHONH HHpopManuei K ABYM
kHHram uagatenscTBa O'Reilly: «Learning Oracle PL/SQL» (Mayuaem Ora-
cle PL/SQL) u «QOracle PL/SQL Programming» (IlporpaMMHpoBaHne Ha
Oracle PL/SQL).

Yto Takoe PL/SQL?

fAzeik Oracle PL/SQL uMeeT pAjL oOpefeA0NidX XapaKTepHCTHE:
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[nasa 1. BeepeHue B PL/SQL

PL/SQL — 3mo 8bicoR0CmMpyKMypUposansiil, yoodowumaemviii u docmyn-
Huill A3BLK.

PL/SQL oTaHYHO ODOAXOAUT AJSA HAYMHAIOIMIAX OPOrPAMMHCTOB. f3BIK
HECNOXKEeH B HM3YYeHWIN, HA3BAHHA €r0 MHOTOUHCIEHHBIX KIOUEBBIX
CJIOB H CTPYKTYP ABHO VKAa3BIBAIOT HA TO, YTO AeJaeT JaHHBIA (pparMesT
Koga. Eciin BEI 3HAKOME! ¢ APYTHMHE SI3BIKAME OPOTPAMMHPOBAHHUS, TO
6e3 Tpyoa NIPHUBEIKHETE K HOBOMY CHHTAKCHCY.

PL/SQL — amo cmandapmubtil U nepeHocumutil A3stk 012 paspaGomicu
npuroxcernuil Ha Oracle.

Hanwucae Ha cBoeM KoMOe0Tepe PL/SQL-iponenypy unm (hyHKOHIO 119
paborsl ¢ Dazol gagHbIX Oracle, BeI MOKeTe 3aTeM MePeHECTH 3TY IpPo-
melypy B 0aszy JaEHBIX CBOEH KOPIIOPATHBHOM CETH W BBEINOJIHATEH ee Ges
KaEKHX 6B TO HE OBLIO U3MEeHEHNHH (eCTeCcTBEHHO, IPH VCIOBHH COBMEC-
tumMocTH Bepcuit Oracle). Ilpusnunn « Write once, run everywhere» (ma-
nucap OgHAMKAL, 3anyckali Besge) 6n1n gesusom PL/SQL sagoaro o no-
asnernd Java. [lna PL/SQL «Besae» DOHHMAaeTCH KaK «BesAe, TOEe eCTh
O0aza gaHaslX Oracles.

PL/SQL — amo 8cmpoeHHbLlL A3bLI.

PL/SQL cosnarancsa He ANA ABTOHOMHEOHN pafoTH, a IJId TOr0 YTOGEI BEI-
MOJMHATHCA B OTpeaeneHr0oH cpefe. Hanmpumep, BBl MOMKeTe 3anNycKaTh
nporpammbl Ha PL/SQL B 6ase maHHBIX (CKAMeM, depes mHTepheic
SQL*Plus). Bel Tarkme Moere cosnaTh nporpaMmy Ha PL/SQL u BbI-
3BaTh ee m3 (opmerl mau oruera Oracle Developer (Tak HaswBaeMbIH
«knuenTerui PL/SQL»). OnHako HEBOBMOYKHO CO3ATEH MCIOMHIeMbBIH
taiin PL/SQL, koropsli BeImoAHAICA 061 cam 1o cebe.

PL/SQL — 3mo 6blcOKONPOU3S00UMenbHblil U 8bICOKOUHMEZPUPOSAHHBLIL
Asbti Qs padomet ¢ 003080 OQHHbLY.

B Hamre BpeMdA CYHIECTBYET MIHPOKHI BEIOOD CPEICTE, KOTOPEIE MOMHO
MPUMeHATh IPH CO3TAHHH OPII0KeHUi, paboTaroniux ¢ HazaMu gaH-
HEIX Oracle. Mo:xHO HecnosesosaTes Java u JDBC, Visual Basic mw ODBC,
Delphi, C++ u 1. 1. OgHAKO BB YBUANUTE, YTO IPOIIIE BCETO HANHCATE 3(-
(heRTHBHBIHA KOJ 471 gJocTyoa K 6ase gaganix Oracle umenmo Ha PL/SQL.
B uacreocTH, Oracle mpeasaraerT HeKOTOpPhIe cOelUANbLHEIE NOOOJHH-
TeJbHEIE Bo3MoKkHOocTH AAA PL/SQL, Takue Kak KOHCTpYRIUA FORALL,
KOTOpPble MOryT Ha OIOPALOK HOBBICUTH IPOM3BOJUTEIbHOCTE Oa3bl gaH-
HEIX.

OcHOBHbIe 3neMeHTbl cMHTakcuca PL/SQL

B sToMm paszmese BBl IO3HAKOMHTECH C OCHOBAMH OPTaHWBATNHMH W CITHTAKCH-
ca omporpamMmbl Ea PL/SQL: etpyrTypoi 6710Ka, HAa0pOM CHMBOJIOB, & TaK-
JKe [IpaBHJIaMH AJs HACHTH(QHKATOPOB, paselnTe/ el O0epaTopoB M KOM-
MeHTapHEB.
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Crpykrypa 6noka PL/SQL

Kak 1 B 60IBMIAHECTEE TPONEAVPEEIX A3EIK0B, B PL/SQL HEauMensIieil 3Ha-
YUMOH eAUHHIEH IPYNIHPOBKU KOAA ABIdAeTcA 4rok. BIOK — 3TO KOHCT-
PYKIIUA, o0becmedynBaioman BBITOJHeHHe (hparMeHTa KOAa W OIMpPeaesdio-
mas TPAHUOE BUAHMOCTH TepeMeHHBIX W 006macTh aedcTBud obpaboran-
koB mcunouernil. PL/SQL mozBoxseT coznaBaThk aHOHUMHbIE 0.20KU (DI~
KI KOJa, He AMEeMOIIne HA3BAHUA) U UMEHUBAHHbIe G/0kU (9T0 MOTYT OBITH
Oponeaypsl, PYHKIIMNA UIK TPUITEePEl ).

B mocrmeayiomAx pa3fenax MBI DACCMOTPHM CTPYETYDPY OJ0ka W mogpoGHO
OCTAHOBHMCS HA AHOHHMHBIX O/0Kax. Pasnudeble BHAB MMEHOBAHHBIX
OmoroB OYAYT ONHCAHBI Iaflee B TJIaBE.

Paspenbl bnoka

Baox PL/SQL mo:keT BERJIOYATE B cebsl Jo 9eTBIpeX pasiesos (pme. 1.1),
JHIIE QU E A3 KOTOPEIX ABIAeTCHd 00A3aTeIEHEIM.

3az04080K

HC]IOJIBByETCH TOIBKO AJXA MMEHOBaAHHBIX 5JIOH-DB- BEFOJIOBQI{ onpene-
JIFAET, KaKHM OﬁpﬁBOM 6YJIET BbI3bIBATBCSI I’IMBHOB&HHBII‘;I GJIOH HIA IOpOo-
rpamMma. HeoGsisaTe1bELIT pasge.

Paszden 06va61eHUill

OnpegenseT TepeMeHHBIe, KYPCOPE U TOAGIOKH, KOTOPEIE YIIOMEHAIOT-
¢d B pasjeiax HCIONHe R H HeKIndennii. HeobasaTesHELH pasaerr.

Pasden ucnofHerus

ComepskUT ONepaTopsl, KOTOpsIe Oyaer BeDoOaHEATE Aapo PL/SQL opn
ucnonuaenuu 6aoKa. O6a3aTebEBIH pasge.

3aronoBok
TEEEEEEEEEEEEEEEEE———

15

Pasgen oGusrBneHui [

BEGIN

Pasgen MGnonHeHus |

EXCEPTION

Pa3fen MOKMOHeHMH H

END;

Puc. 1.1. Cmpyxmypa 6aowe PL/SQL
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Paszden uckawveruil

O6pabaTsIBaeT HCKJIIOTHTENLERIE (IO OTHOIEHEHIO K HOPMAaJbHOH palo-
Te) cUTyanuu (IpeIynpeTenusa U omubkn). Heoba3aTeTsHETH pasaet.

AHOHUMHBIe BNoKn

Eenn KTo-TO X0tUeT COXPAEHTE AHOHMMHOCTE, OH He Ha3bLIBAET CBOErO UMe-
HU. IMeHHO TaK U MoCTyNaeT aEoRuMHEEBIH Oirox B PL/SQL (puc. 1.2): B AeM
TIPOCTO OTCYTCTBYET PA3AEN 3ar0JIOBKA, TAKON 60K BEaumHaeTcd ¢ DECLARE
unu BEGIN. 9To o3HATAET, 9TO €r0 HeJIL3dA OyIeT BEI3BATEL U3 KAKOI0-TO ApY-
roro GsIoKa, TAK KAK He HA 49TO VCTAHOBUTH CCHIIKY. AHOHUMHBLIE GJIOKH
CJaIyaKaT KoHTeHHepaMu s onepaTtopoB PL/SQL u 00p14HO BRIAKYAIOT B CE-
04 BEIBOBEI IPODeAVP U YHEKIIHA.

B obirem Bue couaETaKCHC agoEEMEOT0 Diaoka PL/SQL Oyaer Tagmm:

[ DrCLARF
: afnssnenss .. |
BEGTH
. OOifH MAKW HECKONLKD HWCOAOMHEEMEX Oneparepos | . .
[ EXCEPTI0N
oneparTope SOpEtOTEY MOKINGHERE | . .
LMD
B kBazpaTHEIe CKOGKH 3aKTI0YeHEl He0OI3aTeTLHBIE BIeMeHTH KOHCTPYK-
nud. B 610Ke go/xER 0BITE onmepaTops! BLGIN 1 CND, a Tar:Ke XoTd OBl OANH

HCHOJHAEMBIHA 0IepaTop. PACCMOTPHM HECKOJAbKC NPHMEPOB AHOHHMHBIX
BIOKOB:

¢ Haubomree KOPOTKUI AHOHUMHEIH OJIOK:
BEGIN
DEMS QUTPUT. PUT | TN={SYSDAT )
=N

* Dok ¢ Taxoi e OYHRIHOHATIBHOCTHIO, B KOTOPHIH HoOaBIEH pasmest

00BABICHAN:

DECLARE
1 right row VARCHARZ2(9);

BEGIN
1 right now = BYSBATE;
DHMS_OUIPUI.PUI_LIN‘(1_”ighT_ﬂOw):

END;
BEGIN = TonbKO MCIONHEHne

DBMS_OUTPUT. PUT_LINE ("Hello world®);

END;

Puc. 1.2, Anonumnutii 610k, He umewowuil pasdenos 06eA8AeHLIL UL UCKATOMEHILIL
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e Tor ke 00K ¢ g06aBIeHEHEIM 00pabOTIAKOM HCKIKYEHHA !

DECLARE

1_right_row VARCHAR2{9);
BEGIM

L _right_now = 3YSDAIEL:

DBMS CUTPUT. PUT _LINE{] righl now);
-XGEPTION

WH=N VALUE_ERRCR
THEN
DEMS _QUTRUT. PUT_LINEC T bet 1 _right_now is too small
|| "for the default date format! ')
END;

Habop cnmsonos PL/SQL

IIporpamma 2a PL/SQL cocToUT 13 DOCIEA0BATEILHOCTH OIEPATOPOE, KaK-
,I[bII‘;I H3 KOTODBIX OﬁpaSOBaH O,E[E[Ofi HJIH HEeCKOJIBEKHMH CTDOKAMH TEKCTA.
Haﬁop CHMBOJIOB, H3 ROTOPBIX MOXHO COCTaBJATH 9TH CTPOKH TEKCTA, 3aBI-
CHT OT HCIOJIb3YeMoOr'o B Oase JaHHBIX Habopa cuMeosoB. Hanpumep, B Tab-
nune 1.1 opuBeaen mepetueHb CUMBOJIOB, JOCTYNHLIX B Habope USTASCII.

Tab.auua 1.1. Cumaoant us Hatopa USTASCII, docmynnute 8 PL/SQL

Tun CHMBOIBI

ByKBEI A=, a-z

udpsr c-9

CHMBOJIBI “legdhe()_—t=|net e, 27

ITpoSensrtie BuHak TadyaauuM, 3HaAK Tpodena, MepeBoJ KapeTKH, KOHeI[
CHUMBOJEBL CTPOKH

JIio6oe KIIOYEBOE CI0OBO, omIepaTop 1 Jekcema PL/SQL cocTonT us pasmtma-
HBEIX KoMOUHAIUH CHMBOJIOB AaHEOr0 Habopa ciMBOJI0B. BaM HY:XHO THOIE
OOHEATH, KAK OPaBHILEO cOOHpATE UX BMecTe!

Ilomuure, uTo PL/SQL Hevyscmaumenen k pezucmpy, To €CTh He UMeeT 3HA-
UeHHA, KAK BB HAOMpAaeTe KIOYEBLIe COBA W UAeHTH(OPHKATOPEI. 3ariag-
HEbIe 6YHBLI BOCIOPDHHHMAKTCH TAK e, KaE CTPO4YHEIE, eCJH TOJRKEO OHH He
BEIJeNeHDl cIeNUalbHLIMA PasfeUTeIAMU, IPeBPaAllaloNIIMHA HX B CTPO-
KOBEIH JuTepat. [ng yaobcTEa BOCOIPUATHA ABTODE] 3TOHM KHHUTH PEIIHIH
HCIIONB30OBATHE BerHHi:I PErmcTp AJA BCTPOEHHBIX HEJIKOYEBBIX C/JIOB ASBIEA,
a HHKHHN — AJLA HIIEHTH@)HR&TOPDB, oIIpegesJIAeMEBIX IIPOIPaMMECTOM.

Psag cuMmBos0oB (KaK 00 OTAEIBHOCTH, TAK U B COYETAHUAX € JPYTHMI CHM-
BOJIAMH) UMEeT coenuaabHoe sHaueHue B PL/SQL (Tabdn. 1.2).

Tpynnoel cuMEOTOE 06DasyIOT AeKceibl, KOTOPhIe TAKMKe HARLIBAIOT aMo-
MapHbIMU eOUHULAMU AIRKA, TAK KAK OHU ABIAITCA €r0 HAMMEHBIITMMH
HeeJHuMEIMHA cocTaBiaAamuMu. Jlekcemamu B PL/SQL apnAawTcA HAeHTH-
(PUKATOPEI, TUTEPAJIbI, PA3AEIATENH U KOMMeHTAPUH. M DOCBAIIEHE] II0-
CIeAVIOTIIAE Pa3lembl.
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Tabauya 1.2. Ilpoembaie u cocmaembie cneyuaavibie cumeoasvt 6 PL/SQL

CumBon

Onucanue

%

<> HJIH
= unu
= UK

Touka ¢ 3anATOI 3aBepIllaeT 00'BABISHHNS H OIepATODHI.

3HaK NpPOIeHTA ABAseTCA VKAZATeNeM aTpPHOVTOR (ATPUOYTH Kypeopa,
Takue Kak %IS0PEN ¥ aTpuGyTH KOCBeHHOTO OOBABAEHHA, Kak %ROW

TYPF); Takse HMCHOAbL3VeTCA KAK MHOrOOANTHBIN IPYIIOBOH CHMEOI
B YCJIOBHM | [KE.

OIMHOYHEIN CUMBOJI DOJUEePKUBAHMS: OJHHOYHEII TPYIIIOBOH CHMBOI
B veaoBHK LIKE.

3Hakr @ VEA3blBaeT Ha YIAJCHHOE MECTOIIO/NOH EHHE.

IBoeTOUME ABNALTCA YKazaTeNlleM XocT-TlepeMeHHOH, kak :block.item
B Oracle Forms.

,HBOI;IH&H 3BC3OOUKA — 3TO OIIEPATOD BO3BECOCHMA B CTCIICHD.

Criocobsl 0003HAYEHH ST ornepaTopa OTHOLISHMS «He DABHO» .

HBOf{Haﬂ BePTHHKAJABHAA UYeDTa — 9T0 3HAK OIIeNAIHN KOHKATeHAITHH.

<< m > |Paszenuteny MeTOK.
<= m >= |OnepaTopbl OTHOUICHHI «MEHBIIE UK PABHO» U «D0ABINE UK PDABHO» .
= OnepaTop TPHUCBAWMBAHMA.
=> OnepaTop CBASLIBAHKA A CBASBIBAHHA I10 MMEHH.
IIBe TOUKHK — 0IepaTop IHaNa30HAa.
IO BoliH0Il nedic cAy:RUT yKaszaTeaeM 0JHOCTPOUHOTO KOMMeHTapus.
f+ 1 »/ |HauaabHBIH M KOHETHHIH OTPAaHUYHTEIW MHOTOCTPOTHOTO KOMMeHTAPUA.
NaeHTUdMKaTOopbl

HperTudguearop — 370 uMd 00bekTa PL/SQL (uMA nepeMeHHOH BaA OIpo-
TPAMMEI, 38pe3epBHpOBaHHOE CI0B0). Ilo YMOIUAHHI HAEHTH(OUAKATOPE
JOJKHE 00MadaTh CAeIVIONIAME CBOHCTBAMHA !

e UmeTs giury 10 30 CHMBOJIOR

e JToM3KHBI HAYHHATHCHA ¢ OVEBBI

e MoryT BKIIOYATE B ce0s 3HAKY foanapa §, mogueprubsannsa () m guesa (i)

e He MOTYT COAepP:RATh HHKaAKHe HPOﬁE!.TIBHbIE CHMBOJIEBL

Ecnu gBa naeETH(MUKATODPA OTIHYAIOTCS TOJIBKO PETHCTPOM OJHOH HIH He-
CKRONBKUX OyKB, To PL/SQL BoCOpHHHMAET UX KaK OAHHE U TOT jKe HJeHTH-
¢urarop. Haopumep, crenyioniie uaeaTudpuraTopsl anda PL/SQL uxes-

THYHEI:

lots of $MONEYS  LOTS of $MONEYS Lots of $Monevd
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3HayeHusn NULL

OtcyTeTBue 3HadYeHuA orobpaskaercs B Oracle mpu moMoInu KJIHOUEBOTO
cimosa HNU_L. B mpeasiaymorem pasgene ORII0 DOKA3AHO ', UTO IIepeMeHHBIe
OOYTH Beex THUIOB gauHBIX PL/SQL MoryT HaXoAHUTLCSI B HEOOPEASIeHHOM
COCTOAHUM (HCKJIIOUYEHNEM ABJIAMTCA ACCOMHAATHBHBIE MACCHBBI, 3K3EMII-
JSAPBI KOTOPHIX HH TIPH KAKHX YCIOBUAX HE MOTYT OBITh HeOUpedeTeHHBI-
mu). O6paborka saadennii NULL 1000T0 THIA ZAHHEBIX MOJKET BLEISHIBATD OII-
pejeseEHEBIE CIAOMHEOCTH ¥V IPOTPAMMIECTA, IPHU 9TOM CTPOKOBLIE 3HAUYEHM T
34CIYMKHUBAIOT 0CODOr0 YIIOMUHAHUA.

B Oracle SQL u PL/SQL cTporosoe 3aadenme NULL 06p/uHO HEOTIUIUMO OT
JUTEpasia, COCTOANEro U3 HYJIEBOT'O KOJIUYECTBA CUMBOJIOB (' — [IBe ITOCIe-
MOBaTeJbHBIE ONMHADHBIE KABBIYKH, MEKY KOTODEIMH HET HUKAKHX CHM-

Bos0B). Hampumep, caeAyioliee BEIPAYKEeHHe OYIET BEIUHCIeHO Kak TRULC m B
SQL, m B PL/SQL:

15 NULL

3urauernne NULL BegeT ceba Tak, KAK eClIH OB THIOM JAHHEIX I0 YMOJTUYAHHIO
IJIA Hero siBasiiacs VARCHARZ, Ho cepBep Oracle 6yaeT OBITATHCA BEIIOJIHHATD
ero HesIBHOe npeofpasoBaHMe K TUOV JAHHBIX, COOTBETCTBYIOIIEMY BBIIIO-
HAeMOIl omepaniuu. B HEKOTOPBIX CHTYAIIHAX OT BAC MOMKET TOoTpedoBaThHCA
ABHOE IPUBEJeHHE THIOB (C HCIOJIb30BAHUEM TaKOH CHHTAKCHYECKOH KOH-
cTpyRITUH, Kar TO_NUMBER(NLLL) zmarzr CAST(NLLL AS NUMBER)).

NuTepansi
JluTepas — 5To 3HAYeHHWe, KOTOPOE He NPEICTaBJeHO UIeHTH(PHKATOPOM,
TO €CTh OPOCTO 3HAUEHHE, KOTOPOE CYIIecTBYeT caMo 110 cebe.
CTpokoBble nuTepanbl

CTpoKOBBIN TUTEpAN — 3TO TEKCT, 3aKJHYEEHEH B OJJUHADHBIE KABRIUKH,
HallpuamMep.

‘What a great language!”

B ortauune oT HAeHTH(HUKATOPOB, CTPOKOBEIE JuTepansl B8 PL/SQL uyseT-
BHTEJNLHBI K PeTHCTPY, TO €CTh CJIeAyIoliHe ABa JUTEepaja BOCOIPHHUMAIOT-
cd KaK pasiauuHbe:

‘Stever”
‘stever’

Tag uTo cnegyomiee yeIoBHe Gy AeT BEIYHCIeHO KaK FALSE:

1F "Steven’ = 'steven’

1 K comxaneHuw, sTo omubKa aBTopa. B mpeasigyien pasgene HUIero 00 3TOM He
TOROPHAOCK. — Il pumen. nepes.
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Uncnogeble nuTepansl

YncoBEle TUTEPAIbl MOTYT OBITh IEJABIMU HAH BellleCTBeHHBIMH YHCIaMH
(To ecTh comep:KaTh ApobHYIO UacTh). MMeliTe B Buay, 9wro PL/SQL cunraer
qucso 154.00 BenrecTBeEHERIM TACTOM THOA NUMBER, HEecMoTpa Ha To, UTO
ero ,ZLDOGHHH HaCTE PABHA HYJK H Ha CAMOM jJeJe YHCIO ABJAeTCd DeJIbIM.
ITensle U BeldlecTBeHHBIe UHCJA HMeIOT DasHoe BHYTPeHHee IpelcTaBle-
HHe, U IpeobpasoBaHie N3 OJHUX B APYTHe BJIeUeT 3a co00i HeKOTOPEIe A0-
INONMHHTeNBHEBIE HAKJIAOHBIE PACXOIBI.

s 3a0HCH YUCJIOBOTO JUTEPAJIa TAKMKE MOKHO HCIOJIB30BATH 3KCIOHEH-
muanbHE opMaT. Bykea «E» (B BepXHEM MJIHM HUYKHEM PETHCTDE) B BATIH-
CH YHCJa 03HATAET ero YMHEOKeHHe Ha 10 B COOTBETCTRYIOMEH cTenenn, Ha-
opaMep 3. 05L19, 12e-5.

Hauunas ¢ sepcuu Oracle Database 10g Release 1 BeniecTBeEHOE YHCIO MO-
JKeT OTHOCHUTEeA K Tuny Oracle NUMBER unu K ectaggapraoMy Tuny IEEE 754
¢ nxaBamnieil Toukoi. JIuTepasnl ¢ NIaBa0IEH TOIKOH MOTYT TMETh ABO-
HYHOEe IIpeJcTaBieHue ¢ 00er9HOI (32 OuTa, B KoHIE cTaBuTcd OyKBa «F»)
ILTH ¢ ABOHHOH TOUHOCTRIO (64 611Ta, B KOoHIle cTaBUTCA OyKBa «D»).

B HEKOTODPEIX BHIDAKEHETAX MOKHO HCIOJb30BATE HMEHOBAHHBIE KOHCTAH-
TH (Tabn. 1.3), onpenenrennrie B craggapre IEEE (Institute of Electrical
and Electronics Engineers — HHCTUTYT HHKeHEPOB TI0 3JEKTPOTEXHHKE
U 3JMeKTPOHUEES).

Tadauya 1.3. Hmenosannwvte koncmaumut daz BINARY FLOAT
u BINARY DOUBLE

Omucanne

BINARY_FLOAT
(32 6ura)

BINARY_DOUBLE
(64 dura)

Heuneao («Not a numbers —
NaN); pesyasTaT IejleHH
HA HOJb HJIH HEKOPPEKTHOU
onepanuu

IlonoxuTtensEaa OeCKOHeU-
HOCTh

Hawuboawiree KOHEUHOE UMC-
JIO, He IIDPpeBLINIaInee II0-
POr nepenonHenna

Haunmenbuiee HOpMaJAbHOE
YMICAO, IMOPOT IMOTePH SHAYH-
MOCTH

Hamnbonkllitee IMOJ0RHTEIb
HOe YHUCJAO, He IPeBbIIIAK-
I1ee MOpPOT IePenoIHeHN

Haumenbiliee unueao, KOTO-
poe MomeT OBITh HpencTaB-
JIEHO

BINARY FLOAT MAM

BINARY _FLOAT_INFINITY

BTINARY FLOAT MAX NCRMAI

BINARY_FLOAT_MIN_NCRMAL

GLNARY_FLOAT _MAX_SUBMOR
MAL

BINARY FLOAT MIN SUBMOR-
MAl

BINARY DOUBLE NAN

BINARY _DOUBLE_IN-INITY

BTNARY DOUBLE MAX NORMAI

BINARY_DOUBLE_MIN_NORMAL

BIMARY_DOUBLE MAX_SUBNOR
MAL

BINARY DOUBLE MIN SUBNOR-
MAI
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Nornveckune nnTepansl

PL/SQL opeagnaraer gBa murepaina I8 OPeACTABISHNA IOTHUeCKUuX (Gyme-
BBIX ) sHaUeHni: TRUE u FALSE. 3TH 3HAYeHHUS HEe ABIAKTCI CTPOKOBBIMH, X
He cJAelyeT 3aKJII4YaTh B KaBblukd. McmonbsyiiTe JordyecKkie JHTEpPaJibl
JAJIA OPHCBAWBAHNA 3HAUEHHUI JIOTHIeCKUM IepeMeHHBIM, HaOPHMep:

DECLARE

eraugh_monay BOOLEAN; OBBEBIEHKE NOTHYBCKON NEPEMEHHON
BEGIN

encugh money := ~ALEE; —- llpucBauBaHue €F 3HaYeHVs

FHD;

Ilpu npoBepEe 3HAUEHHA JOTHUECKOTO BRIpAMKeHWA He 0043aTelIbHO CChI-
JIATBCHA Ha JuTepa. Beipa:keHnue OyaeT «roBOPHTE caMo 3a cefd», Kak B ye-
JIOBHH CJefyIomIiere onepartopa 1I:

DECLARL

enclgh_money ROGICAN;
BEGTH

IF encugh_money

THEN

.]-.[OI‘I’I‘IECROE BRIPpAXEHHE, IIePEMEHHAA UJIH KOHCTAaHTa TAKXKe MOI'VT IIpHA-
aumaTh sgadenne NULL, uTo He ecTh 51 TRUE, mu FALSE.

Pazpenutenb «To4Ka € 3anfaT0 n»

Ilporpamma PL/SQL cocTorT HB mocHenoBaTeIbHOCTH 0OLABIEHHH W ONlepa-
TOPOB, TPAHUILE] KOTOPEIX OIPEAeIAITC He (DU3NYecKH, a Torndeckn. JIpy-
THMMH CJI0BAMH, OHH He 3AKAHUYHBAIOTCS BMECTE ¢ (PIBUYECKHAM KOHIIOM CTPO-
KH KOZA, 4 3aBEpOIAIOTCS CHMBOJIOM «TOUKA ¢ 3amaToi» (:). OauH omepaTop
O yao0CcTBa BOCIOPHSTHS YacTO 3alIUCHIBAETCA HA HECKOJIBKHUX CTPOKAX.
Haopumep, caeayiomuii omeparop IF sagmMaeT 4eThlpe CTPOKH, HpHIEM
7151 60ee SBHOTO OTOODAKEeHENA JOTHEKN B 3A0RCH ICIONL3VIOTCS OTCTYIEI:

IF salary < mir_salary{2003)
THEN

salary := salary + salary = . 25,
END IF;

B sTom omepaTope I BBl BUAUTE ABE TOYKU ¢ 3anAToi. [lepBas Toura c 3a-
OATOH YEASHIBAET HA KOHEL OTAEeJbHOrC HCIOJIHAEMOr0 ONepaATOPa BHYTPH
KOHCTPYVKIHHA IF-CND. Bropas Touka ¢ sansToil ofo3HAUAET KOHEI CAMOTO
onepaTtopa IF.

KommeHTapun

Basxso0il cocraBnAronieil Xxoponeld DpOrpaMMbl ABIAETCA BCTPOEHHAA TOKY-
MeHTAIUA — Kommenmapuu. Jlaxe eclIn BB HeooabayeTe B ceoux PL/SQL-
TporpaMmMax yaobHy MOIYVIBHYIO CTDYKTYDY H «TOBOPSITHE » HAZBAHHS,
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3TOr0 0OBIYHO GBIBAET HeaoCTaTOo4YHO 4J4d Toro, yT066I 00eCIEYHTE OOJHOE
TOHHMAaHIE CI0KHOH IIpoOrpaMMEI.

PL/SQL nognep:RHUBaeT ABA BUJa KOMMeHTAPHER: OAHOCTPOUHEIE H MHOTO-
CTPOYHEIE.

CUHTaKCUC OQHOCTPOYHOIO KOMMEHTapUA

OpHOCTPOUHBIH KOMMEHTAPHE HAUYHHAETCHA ABYMA AeducamMu (--), MeXIY
KOTOPBIMHE He MOMKET CTOATH Ipofel HIH KaKkoii-1ubo gpyroi cuMmeoix. Beco
TeKCT Docje ABoOHHEOTo gedica B 10 (PU3HYECKOr0 KOHIA CTPOKH BOCIIPUHH-
MaeTcd KaK KOMMeHTADHH U UTHOpHDPYeTcd KoMIuaATopoM. Eenu gBolinoit
Aepuc CTOUT B HAUYANE CTPOKU, TO BCA CTPOKA ABJIALTCA KOMMeHTapHueM.

B creayiomenm onepartope IF A DOSCHEHH €U0 JIOMHKH HCOOALA0OBAH OJ-
HOCTPOUHBLIH KOMMeHRTAPHH:

1= salary < mir_salary (2003) --OyHKLWA BOSBPAaWAasT MWHMMAN.TOAOBYD 3apnnaTy.
THEN

salary := salary + salaryw 25;
END IF;

CHMHTaKCcMC MHOroOCTPOYHOro KOMMEHTapus

O,ILHOCTDO‘-IHBIE KOMMeHTapHHA yﬂOGHH AJIA COZTAHAA KPaTKHX DoACHeHUH
K (bpaFMEH’I‘aM KE0Ia UJIH 04 BPeMeHHOT'O HCEJINYeHHA CTPOKH OIporpam-
MBI M3 HCOOJHEHHAA, TOr'J4 KaK MHOTOCTPDOYHEIE KOMMEHTAPHH IIO3BOJIAT
BRJKYATE B IPOTPAMMY NIWHHEBIE IIOACEANIME TEeKCTEI.

MEOrocTpoYHEIE KOMMEHTAPHH HAYUHAKTCA IOCTE CHMBOJIOE «KOCAsA Yep-
Ta-3Be3fo4YKa» (/+) U 3aKaHYHBAIOTCA CHMBOJIAMHE «3Be3J0YKA-KOocad dep-
Tas (+/). Becb TeKCT, HAXOAATIHIICA MERAY STHMH JIBYMSA TOCIEL0BATENb-
HOCTAMH cHUMBOJIOB, PL/SQL BocopuEHMAaeT KaKk KOMMEHTAPHN, 1 KOMIH-
JSATOP €r0 HTHOPHUPYET.

PaceMOTPHM B KadecTBe TPHMepa MHOTOCTPOUHOTO KOMMEHTADPHA 610K
TEeKCTA B 3aroJIoBKe Nponelypbl. CHMBOJIbI BEPTAKANLHONA YEPTEl B JIEBOX
YACTH CTPOK UCTOIB30OBAHE! 1A TOT0, YTOOR 340CTPHUTL BHUMAHME TUTATE-
JI HA KOMMEHTADHHU:

PROCELURE calc_revenue (company_id LN NUMBER)

e
/

| Mporpadda: calc ravenus

| ABTep: OTuBeH DeRepuTaiH
74
3

=

T

MporpamMmMHble gaHHble

IIpakTuueckn a000id Eanucasaei samu G0k PL/SQL Gyner onpeeniars
npozpammubie daHHble H UX 00padareieare. [IporpaMMEERIE JaEHEIE IDET-
CTABIAIOT cO00H CTPYKTYDPHI AaHHBIX, KOTOPBIE CYIIECTBYIOT TOJIBKO B paM-
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Kax Banrero ceaHca ((PH3MYeCKU OHH HAXOAATCHA B MPOrPAMMHEON rirofans-
Bo# o6macTu (Program Global Area — PGA) Bamero cearca) 1 He XpaHATCST
B Gaze maEHEBIX. B 3TOM pasgene OyAeT pacckKasaHO, KaK O0BABIATEH IpPO-
rpaMMHBIe AaHHBIE H KaKHe [PaBHJa clelyeT cobJIAaTh OPU BeIGOpDE
umen. Kpome Toro, sBaM OyaeT Ipeiroskel KpaTKiil 0630p pasaiuyHbIX TH-
OB JaHHBIX, TOAAep:EuBaeMbIX B PL/SQL.

Ilpesxe yeM BE CMOJKETe NPHUCTYOHTH K paloTe ¢ MepeMEHHOH WM KOH-
cTaHTOil, ee HeoOXOIUMO OOBLABUTEL, & ODOCTEe OOBABICHHUSI HAZHAYNTL eH
AMA | THII JAHHBIX.

HpPI BBIGOPE' HMEH 4] [IePeMeHHBIX, KOHCTAHT H THUIOOB AAaHHEIX HeolGxo-
JAHMO CIIeJ0BATH ABYM OCHOBHBIM DEKOMEHAAITHAAM!:

Odazamensto yﬁe@umeca 6 Mo, $ho Kaxooe Ha3GaAHUE MOLHO ompaxa-
em Ha3HaveHue odsekma i NOHAMHO ¢ nepsnzo gaznada

BoaMoskHO, CTOUT AasKe MOTPATHUTE HEKOTOPOE BpeMsd Ha TO, UTOGE TTOTE -
TATHCA OCO3HATE (BHE KOMIBIOTEPHOH TEPMHEQIOIHH), YTO IIPEeACTABIIET
coboil KoEKpeTHAaA NepeMerHasn. Torga BaM merxo 6yAeT nofgodpaTh Nox-
xondamee uMmsa. Hanpumep, ecid nepeMeEHaA OVIeT XpaHUTE «0bIIee KO-
JAYEeCTBO 3BOHKOE II0 MMOBOAY OCTBIEIIETO KD(})&», TO YVAa9YHBIM BBIGODOM
uMeHHn Moryo Ol OEITE total_calls_on_cold_coffee mmm tot_cold_calls,
eCcNMHh BEI He BRIHOCHTE CIMNIKOM AJWHHBEIX HazBaauu. [Ipumepom me-
yaadHore Berbopa mornd Oel ObITE mMeHa totcoffes m t_#_calls_lweoff,
ROTOpDbBI€ CJIHIIKOM 3alraA049HbI AJI5 TOI'O, ‘lTD6bI YTO-TO HPOACHHTD.

Buipadomaiime pasymuvie u nociefogamenvhsie co2iailenus of umeno-
BaHUL

ITomo6HEBIE corsamieHns: 0OBI9HO KACAKTCA IPHMeHeHHA OpednKcos u/
unu cyHUKCOB AN OTPAMKEHIS THIIA K HagHaueHHA. Haopumep, nuMena
BCeX JIOKANBHEIX NEPEeMEeHHBIX JOJYKHBI HAUWHATHCA ¢ Ipedurca «l_»,
4 UMeHa II00ATBHEIX MEPeMeHHBIX, ONPEeAeNsdeMbIX B ITaKeTe, JOJIKHBI
UMeTE Opedukc «g ». iMeHa TUNOB 3anHCcell QO EL] BRJIIOYATE B cebs
cybure «_rt» @ T. 1. BeI MOXKeTe cKAYATE TOJHEIH Halop corsanies ui
006 uMeHoBaHNH ¢ Beb-cTpanunel Oracle O’Reilly, pacnosomxesnoi mo aa-
pecy htip://oracle.oreilly.com (Bebepmre «Oracle PL/SQL Best Prac-
tices», zarem «Examples»). ITocne cxaumBaHUAg BEI CMOMKETE IOJL30-
BATHCA JAaHHBIM CTAHJADPTHBIM AoKyMeHTOM. (B HacToAmiee BPeM: ero
NIPSMBIM aJpecoM ABasAeTcs htip://examples.oreilly.com/orbesiprac/.)

Tunbl paHHbIX PL/SQL

IIpu oOLABIEHNH NepeMEHHON HJIH KOHCTAHTHI BBl JOJIKHBI HABHAUNTE it
THO gaHEHX. (PL/SQL 33 oueHP HeOOJIBOINMH UCKIOUEHHUAME SBJIIETCST
SIBBIKOM co cmpozoil munusayueil.) PL/SQL npegnaraer nosHelii Hadop
OpelonpeleleEHBIX CKATAPHBIX M COCTABHLIX THOOB JAHHEIX, BBl TAKMKE
MOIKETE CO3AaBaTh COOCTREHHEBIE IOMb30BaTEIbCKIE TUIBI (KOTOPEIE TAKKE
HA3LIBAIOT A0CMPAKMHBMU MURAMUL OAHHBLX).
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Bee umemmimeca mpegonpejieNeHHEbIEe THIB JaHHBIX onpeaeseHbl B PL/
SQL-maxere STANDARD. Haopumep, TyAa BRJIIOUYEHBI ONMEPATOPHI, OOpene-
JISIOMIHE JOTHYeCK Ui THO JAHHBIX W JBA YHCIOBEIX THIIA:
CHEATE CH BEPLACE PACKAGE SI1AMDARD
18
type BOOLEAN is (-ALSE, [RUE);
Lype NUMBER is NUMBER BASZ,
sublype INTEGER is HUMBZR{38, )
PL/SQL nogiep:RBAET BCE MPUBEITHEIE TUIIE JAHHBIX H MHOMKECTBO IDY-
rux. B pasgene Oyaer mpuBeAeH JHIIb KpaTKHiA 0030p pasHOOOpAsHBIX
Opesonpee eHHBIX THIIOB JAHHBIX.

CUMBONbHbIE TUMDbI

PL/SQL noaaep:KHUBAET CTPOKH KaK (DUKCHDPOBAHHOM, TaX H NepeMeHHOIl
IJIUHLI, OTpeACTABIeHHbIE KAK B TPAAHUIHOHHELIX KOAUPOBKAX, TAK U B KO-
agupoBkax Unicode. CHAR m NCHAR — 3To THOEI CTPOK (PUKCHPOBAEHOHA IJIH-
HbI, a VARCHARZ u NVARCHARZ — THOBI CTPOK NEpPEeMeHHOH ANHHEL. PaccMoTprM
00bsBIEHNE CTPOKH OepeMeHHOH AJIMHBI, KOTopas MOMKeT BMEIATh X0
2000 cumBoOMOB:
DECLARE
1 accident cescription YARCHARZ(Z0C0);

Oracle Tax:xe DOAfeP:RABACT 0YEHD JJIHHHEIE CAMBOJIBEHEIE CTPOKH — THIIEI
_ONC z _0B. OTH THOLI JaEHLIX DO3BOJAIOT XPAHUTE B 06pabaTeIBATE OIPOM-
BEIe 00beMEl AaHHBEIX: 0B MoxKeT cojep:xkaTs 1o 128 TepabaiiT mudOpMAa-
muu B Oracle Database 10g (mcmoneayiiTe Tun LONG TONBKO A COBMECTH-
MOCTH € ViK€ CYIIeCTBYKIIHM KogoM. Byaymiee za tmmamu LOB!). K cum-
BOJIBHBIM THOAM AaHEBIX LOB oTHOocarca CLOB (character large object —
6ONBIION CHMBOJBHEIH 00BeKT) 1 NCLOB (National Language Support char-
acter large object — GospOIO# CHMBOJIBEBIN 00BEKT ¢ MOAAEPK KON HAIIHO-
HAJIBHEIX ARLIKOB, MEOrobaiiTeEIHE hopmar).

Yucnoeble TUMNbI

PL/SQL noanep:xuBaeT Bce HoJlee [MIHPOKOE MHOMKECTBO YHCJJIOBBIX THIOB
nasEbIX. Hoarue rogel pabodeil monia Ko YHCIOBBEIX THUIOB JAHHBIX OBLI
Tuno NUMBER, KOTOPEIH MOKHO HCHOOJB30BATH AJMA AECATHUYHBIX 3HAUEHHUH
¢ PpUKCHPOBAHHEOH M NJaBalMnIiell TOUKOH, a TAKMKE A MeJEIX 3HaUeHWH.
IIpuBeneM HeCKOMBKO IPUMeDOE 00bABTeHn# Trrma NIMBER:

DECLARE
salary NUMBER(D,?2); -- oMKCHPOBAIIAE TO4KA, CEML 3HAK0B GJIEBd W Ba Clipasa
ralse factor NJMBER, -- JBCHTMHHOE HMCI0 C 1JIABADIER TOHROH
weeks Lo pay NUMBER{Z): -- ugnoe 4uciio
BEGIN
salary = 1234587, 89,
raise factor := 0.05;

weeks_to_pay 1= 52;
END:
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Hecarudysasa npupoga tTuna NUMBER oraspiBaeTcd 4pesBEIYANHO NOJEBHOH
opu paboTe ¢ IeHeKHBEIMI BeIHIHHAMK. BaM He mpuaeTcs GeCO0OKOUTHCST
0 BO3MOKHBIX OMIHOKAX OKPVIVIEEHWSI TPH TepeBOJe UHCAa B ABOHUHOE
opeacrasiaesrne. Hanpumep, sanucekiBas uyucao 0.95, He crouT GoaThed,
YTO OT HEro Yepes HeKOTopoe BpeMs ocTageTes Toabpko 0.949999968.

o seinycka sepcun Oracle Database 10g Tuno NUMBER GBI e JUHCTBEHHEIM
YUCJIOBEIM THTIOM gaHHEX PL/SQL, TOAHOCTRIO COOTBETCTEBYIOTIAM THITY
MaHHEIX §a3E] JaHHBIX. JTO OJJHA U3 TPUYNHE CTONL MTUPOKOTO HCITOAB30OBA-
Busa Trma NUMBER. B Oracle Database 10g mogaBumocs emie iBa TBOUYHBIX TH-
ma ¢ mIaBaiomeii Touroii: BINARY_FLOAT m GINARY_DOUBLLC. Kar m NUMBLR, oba
HOBEIX THIOA DoAfep)KHBaioTcd Kak B PL/SQL, Tak u B 6aze gagHEIX. Ilpa-
BHJIBHO MPUMEHAA HX, MOKHO J00UTHCAT 3HAYATEIHHOTO TOBRIMIEHHA TTPO-
M3BOAUTEIBHOCTH 38 CUET TOTO, YTO MaTEMATHUYECKNE ONEPATIHH HAJ HOBHI-
MU THOAMHE BBRITOJHAOTCA AONAPATHOHR 9ACTHIO (KOTHA 3TO MO3BOJISIET Al-
mapaTHAaa onaTtdopma).

PL/SQL nogaep:xuBaeT PAA YUCIOBLIX THIOB U HOATHAIOB, KOTODEIE He CO-
OTBETCTBYIOT THTAM 0235l NAHHEIX, HO, TeM He MeHee, BeChMa MOJe3HE.
Yoomagem ocobo PLS_INTEGER, mesourdcaIeHHBIH THIO, AJIdA KOTOPOTo apHd-
MeTHUYeCKHe OOePAIlHM BHINOJHAIOTCA annapaTHo. CHeTdURKH NUKJIOB FOR
peann30BaHEl THIIOM PLS_INTEGER.

Datbl, BpeMeEHHbIe MEeTKW N MHTEpPBAalbl

Mo noasrenna sepcuu Oracledi Database mup mat Oracle orpaEugnsamca
TunoM DATE, KOTOPEIH MO3BOMAJ XPAHHTE KaK JaTy, TAaK H BpeMd (¢ TOUHO-
TR0 70 cekyHAI). B Oracle®i Database moasunmcs ABa Haflopa HOBEIX CBA-
3aHHBEIX THOOB JaHHBIX: INTCRVAL m TIMCSTAMP. HoBble THIEI SHAYHTEJIBHO
PacIIMpUIN BOsMOoHEOCTH pagpaborunkos PL/SQL oo cosgagmio porpamMm,
06pabaTBIBAIOIIINX M XPAHAMNX 3HATEHUS HAT 1 BpEMeHH ¢ 0UYeHb BEICOKOH
TOYHOCTBIO, A TaKie BEIYHCAAIIUX U XPAHAIIAX HHTepPBAJbl BpEMEHH.

IIpueeeM B KAUeCTEe TPHMepa (PDYHKITHUIO, BEITHCIAAIOIVIO BOZDACT TeNI0-
BeKa:

CREATE OR REPLAGCE FUNCTION age (dob_in IN DATE)
RETURM TNTERVAL YEAR TO MONTH

I8
retval INIERVAL YEAR 10 MOMIH;

BEGIN
BETURM (SYSDATE - ¢ob_in) YLAR TG MONTH
END;
JNlornyeckune Tvnbl

PL/SQL mogaepikuBaeT HACTOSAIIUH Jorudeckuil (6ynes) Tun gagnnix. Ile-
DPEeMeHHAd STOT0 THOA MOMeT UMeTh JTUNIL OJHO U3 TpeX agadenuii: TRLE,
FALSE m MLLL.

Jlorudeckue nepeMeHHEIE IO3BOJIAI0T CALIATE KOJ YI000UHTAEMEIM, JaiKe
B TOM CIYYAe, KOTA4 OH COAepKUT CI0KHEIe JJOTMIeCKHAe BRIpaKenud. Pac-
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CMOTPHM IpuMep 00bABIEHH A IepeMeHHOA THIa Boolea’ ¢ OpHCBAHBAHHA-
eM el 3HAYEHN 0 YMOJIIAHHIO!

DECLAR
1 eligible for discount BOOLEAN :=
customer in.balance > min_balance AND
customer_in.pref_type = "MOST FAVORED™ AND
customer in. disc eligibility;

ABOWYHbIE AaHHbIe

Oracle Doaggep:KUBaeT HECKOJIBKO BUMOB O80UYHBIX JAHHBIX (3TO HECTPYVK-
TYpPHPOBaHHBIE JaHHBIE, KOTOPLlE He HHTEPIPETHDPYIOTCA H He 0OpabaThI-
saroTcea Oracle), B Tom wneme RAW, LONG RAW, BFILE mw BLOB. Tun nagHEIX BFILE
XPAHUT HeCTPYKTYPHPOBAHHAKIE ABOUUHEIE NAHHLIE B (halijlax oTepaldoH-
HOI cHcTeMbl BHe 0a3bl JaHHBIX. RAW — 9TO THO JAHHBIX OepeMeHHOH IiId-
HEI, N0A00HEIH CHMBOJIEHOMY THIY JaHHEEIX VARCHAR? u ornmuaroniuics oT
HEro TeM, uTo YTHIUTEH Oracle He BREIMONIEAIOT NPeodPA3OBAHUA CIMEBOIOB
OpU nepejade JaHHBIX TAIA RAW.

ROWID

Oracle moagep:xuBaer ABa cOOCTBEHHBIX THNA AaHHBIX, ROWID m UROWID,
KOTOPEle HCOONLAYVIOTCA JJIdA OpeAcTABIeHUA ajpeca cTPOKHU B Tadmue.
ROWID — sTo YHHKAJbHBIH ajpec CTPOKH B COOTBETCTBYIOOIeH Tabnmile,
a UROWID — yroruteckad DOBHUIHUSA CTPOKH B HHAeKe-Tabmune (index-organiz-
ed table, IOT). ROWID Tarxke apmaerca SQL-TIceBAOHUMOM, KOTOPHIH MOMKeT
HCIONBI0BATLCS B KoMagaax SQL.

REF CURSOR

Tun gasssix REF CURSOR moaBondeT ofbABIATH KYPCOPHBIE NepeMeHHbIe,
KOTOpble MOT'YT MCHOJb30BATHCH CO CTATHYECKHMHA U AUHAMAYECKHAMH KO-
Maggamu SQL gma pealmaanui dpesBhIYafino rHOKAX TpefoBapEHEA. JTOT
THIO JaHHBIX IMeeT IBe PAa3HOBHUAHOCTH: cTpormi RCF CURSOR um HecTporui
REF CURSOR. HecTporuii REF CURSOR — 5To OAMH U3 HEMHEOTHX JOCTYIHEIX BAM
THIIOB JAHHEIX CO ¢1a00H THIH3ATHEH.

Paccmorpum opumep o0bsaBaerna crpororo tTuna REF CLRSOR (accommmpyem
KYPCOPHEVIO OIepeMeHEVIO ¢ KOEKPETHOH 3alHCHI0 IPH IOMOMIIHM aTpHOyTA
%ROWTYPE):
DECLARE
TYPF book cata + TS RFF CURSOR RFTURN bock%ROWTYPT;
bock_curs_var book_data_t:

Teoeps paccMOTPHM ABa 00bABIeHHA HecTpororo tTana RCM CURSOR, B KoTo-
DPEIX HAKAKASA KOHKPeTHAS CTPYKTVPA He acCOMHPYETCA C PE3VIALTUDYIO-
mIeil mepeMeHHOI. B UeTBepTO# CTPOKe mpeAcTaBiaeH SYS_REFCURSOR, mpea-
onpeneeHHEBIH HecTpormit Tin REF CURSOR.
DECLARE
TYPE book cata t I8 REF CURSOR;
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boek curs var book data t.
bock curs war? SYS REFCURSCR

Tunbl paHHbIX ans cetn MHTepHeT

B repcun Oracle9i Database noasunacs BCTpoEEHAA TOAAeDKKA PARBITIHBIX
CBfABAHHEIX ¢ lATepHETOM THOOB TAHHBIX U TeXHOJOTHI, B wacTHocTH XML
(Extensible Markup Language — pacinupsaeMblil a3blK pasmerkn) u URI
(Universal Resource Identifiers — yEusepcanpmbie HAeHTHOUKATODE pe-
cypeoB). Oracle mogmep:KMEaeT THOEI JAHELIX, HCOIOIL3YeMEIe ATI PaGOTE
c gagaeiMA XML m URI, a rakmxe cnemuaneabeiid kKiaace DBUri-REF, roro-
PHIH OPHMEHAETCH AJA JOCTYNA K OAHHBIM, XPaHANIMMCS BHYTPI CaMO
6aser gaHEmIX. Oracle Taxk:Ke OpegocTaBIAeT HOBBIH HAOOD THOOB AJA Xpa-
HeHHS BHemHERX H BEyTpeHEHX URI 1 focTyna K HUM U3 04351 JAHHBIX.

Tun XMLType DosBoJisieT XpaHUATH B Oase JaEHBIX AaHEele AML u obpa-
maThes K HUM € 3aIpocaMy IPH IIOMOINH TaKuX hyERONH, Kar SYS_XMLGEN,
n makxeTa DBMS_XMLGEN. OH Tak:Ke NO3BONALT HCTIOJIB30OBATE OTIEPATOPHI A3hI-
ka SQL 114 BRINOJHEeHN A D0HCKA DX IOMOITH A3bika X Path.

Ceasangpie ¢ URI tuner gageeix, tagne kax URIType u HitpURIType,
BXOJAT B Hepapxuio 00BeKTHERIX Tunos. OHM MOTYT MCIOIB30BATHCA IS
xpaseHua URL-agpecoB BHEenmrHUX BebG-cTpamull u halljos, a TaKKe I
CCBLJIOK HA JaHHble, XpaHAIlHecs BHYTPpH 0835l JaHHBIX.

Tunbl BAHHDbIX «Any»

Q0BIuHO Epe] IPOrPAMMHCTOM CTOHUT BIIOJIHE KOHKDETHAM 3aJa4a C dKecT-
KO sagaHEbRMH TpeboBaruamu. Ho caydaeTcsa u Tak, 4TO HeoOXOIUMO Ha-
OHCATL HeuTo obmiee, AJif OIMPOKOTO IPHMeHeHNU . B Takmx cayyasax vaod-
HO HCOOJLI0OBATH THIEI JAHEBRIX ¢ ANy».

Tunoel «Any» mogaeuancs B sepeun Oracle9i Database Release 1. Ogu 3zaun-
TEABHO OTJIHYAITCS OT MIOOLIX IPYIHX THIOB JaHHBIX, JocTynERIX B Oracle.
OTH TUNH TO3BOJAOT THEAMAYECKNT WHEAMCYTUPORBATEL OTMUCAHUA TATOR,
SK3eMILIAPEI JAHHBIX X HAGOPEI SK3eMILIAPOB TaHHLIX T000r0 APYroro TH-
ma SQL, a Takske o6pamaTbea K TAKAM 00BbeKTaM. BBl MOJKeTe HCTIOIb30-
BATE ATH THOEI (M MEeTORI, ONMPeAeIeHHbIe AT HUX KAK Aa4 00beKTHRIX TH-
OOB), HAOPHMED AJIA ONpPeIesleHNA THIA JaHHBIX, XPAHADINXCSI B HEKOTO-
poii BrosxeHHOH Tabanne, Oes oOpanieHnsa K pealbEOMY 00LABICHIIO THIA
nasHHoi TabIMuIEI.

T'pynna Tunos zaHEBIX «Any» BKIHO4YaeT B cebss AnyType, AnyData u Any-
DataSet.

O6bsBneHune nporpamMmmMHbIX AaHHbIX

Kar y»Ke roBOpHUIOCH, Tpex e deM o0paniaThca K NepeMeHHOU WIH KOH-
CTaHTe, HeoﬁXO,[LHMO ee Oﬁ’bHBI/ITB (BI.[HHCTBBHHI:IM HCEJIKNYEeHHEM H3 2TOr0
TpaBHWja ABISIOTCS MHIeKCHBIE NmepeMeEHEIe NUKIOE [0R.) Bee ofbaBie-
HAA TOJKHE OBITH cIeJIAHE B paziere o0LABIEHW AHOHMMHOTO OI0KA,
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Opomenypel, DyHKIUH, TDHITEPa, TeJla HaKkeTa UK Tesa 00beKTHOrO THIIA,
B PL/SQL Br1 mokeTe 00BLSBUTL MHOJKECTBO THIIOB ASHHEBIX M CTPYETYD
OAHHEIX, BKJKOUYAS [epeMeHHEIe, KOHCTAHTHI, MOJb30BATEJILCKHE THIEI
TYPE (RanpuMep, OJIs1 KOIEKIHH WK S8a0UCH) H HCKIoUeHna. B aToM pas-
gene OyIeT paccKasaHo 00 00LABNeHAN HepeMeHHBIX 1 KOHCTAHT.

OGbsBNeHNE NepemMmeHHbIX

TIpu obbaBrenun nepeMenHold PL/SQL Bhenser maMATh ANS 3HAUYEHHS
OepeMeHHOH ¥ OPUCBAMBAET STOMY XPAHUJIMALIY UM, HCIOAb3YA KOTOPOE
BEI CMOKETe H3BJIEKATE U HBMEeHATEH ZaHHOE 3HAUeHHe. B 06 baABIEeENH TaK-
JK€ VKA3BIBAETCS THUI JAaHHBIX IEPEMEHHOH, KOTOPHIH 6yaeT HCIOJIB30BAH
AT TPOBEPKH KOPPEKTHOCTH 3HAYEHHUH, IPHUCBAUBAEMBIX IepeMeHHOH.

Hs1 00BABIEEUST HCOOJAB3YETCS CIAEAVIONIAT CHHTAKCHUIECKAA KOHCTDVE-
TS

wmg Ten_garsnx [NOT NULL] [arasenue_no_yMon<anie)

TAe 4Ms — BTO UM 00LABIAeMO NepeMeHHOH HIIH KOHCTAHTEL, & THT_ JaHHHX —
ATO THI WJIH IIOATHII 3HAYEHHHA, KOTOPEIE MOTYT NPUCBAUBATECA 3TOH mepe-
MeHHOH. BKaIwuenue B 00banaenne pripasennda NOT NU_L oazmadaeT, dTo ec-
JH B KoJe OyIeT OpeilpHHEATA NONLITEA OPUCBOEHEHSA Balleil mepeMeHHOH
sHagesus NULL, To Oracle HHUOUEPYET HCKJIKYEHHE. Bhlpaskenne [ sHayve-
HEE MO yMOAYaHMn ] TO3BOJISIET HHU IUATN3NPOBATE IEPEMEeHHVI0; OHO Heo0s-
3aTeNLHO AJ5 BeeX 00bsABIEHUH, KpoMe 00bABICHI KOHCTAHT.

PaceMoTpum npuMep o/bABIeHUA IEpeMeHHBIX DA3JTHYHBIX TUIIOB JAHHBIX

DECLARE
[lpccToe 0ObABNEHME YWCICBOH MEREMEHHON
I_total_court NUMBER;

-- QGbaBAEHKE HMCNa, O<PYTNFEMOre A0 CoThx {IUBHTOB):
1_dollar_amount NUMBER {10, 2);

-- 0TAenkHas NepeMeHHast fnaTd, CO SHAHEHWEM MO YMON4aHuo
-- «NpsFMO cefyacs, Koropas ne Mmoxer DuTn NULL
I_right_now DATE NOT NULL DEFAULT SYSDATE;

—— Menonbaosanve Crepartopa NpucBavBa-ka fis ykasa us
-~ GHAYEHVH N0 yMOIYa-un
1 Taverite flavor VARCHARZ{100) := "Anyfthing with chocclate, actually’;

-— IByxsranioe oDLEB/EHME ACCOUKA TMBIC O MACCHEE.
-- Chadana TafandHui Tin:
TYPE list cf books © TS TABLE OF book%ROWTYPE TNDEX BY BTNARY TNTEGER;

-— JATeM TOT KOHKRETHLR CNueoK, KOTopud Syoer
-- 0OpabaTuBaTLCs B faHHoM Dnox<e:
orellly cracle books 1isl ol books L

Jns1 saganusa 3HAYeHUS 10 YMOIYaERIO KIodeBoe ciaoBo DEFAULT u omepa-
TOD TpHCBAWBAHWA SKBHUBATEHTHl W B3anmMO3aMeHAeMEBI. UTo Ke cIeayeT
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HCHOJIBBOB&TB? H INpeinovduTan HCIOJEBE30BATE OIIepATOpP IDPpHCBaHMBaHHA
(:2) AJIA VEA3aHHUA 3HAUeHHH IIO VYMOMYaHHIID AJ KOHCTAHT, a KJIIYEeBoe
ciaoBo DCFAULT — gxs mepeMeHHBIX. [l KOHCTAHT OPHCBAMBAEMOe 3HAUE-
HUE B AeficTBHTEIBHOCTH ABJAETCSA He 3HAYEENEM 10 YMOJIYMaHHI0, 8 HCXOI-
HEIM (M HeM3MEHHBIM) 3HAYEHHEM, OOOTOMY Hcmoibzopanue DEFAULT xa-
JKEeTCA MHE HeYMEeCTHBIM.

OObABNEHNE KOHCTaHT

CymiecTByeT BCETO ABa OTJIUYUA B OOBABIEHHUAX NEePEMEHHBIX M KOHCTAHT:
00LABICHHAS KOHCTAHTEL BRAIOUACT B cels Kaodesoe ¢a1os0o CONSTANT, U B HeM
0043aTeNbHO YKARBIBAETCA 3HAUEHIE IO YMOJUAHHI) (KOTOpOe Ha CAaMOM
neJne ABIACTCA HE 3HAYSHUEM 70 YyMOIHAHMN, 8 EANHCTBEHHD BOAMOXHNY BSHAYEHU -
eM). CuaTaKcuc o0bABIeHAA KOHCTAETH OYAeT TAKHAM:

ymg CONSTANT 7en mawswsx [NOT NULL] := | DEFAULT snasense rno yHon<ans

BHH‘{BHHE KOHCTAHTEI 3agaeTcsa B MOMEHT Dﬁ'BﬂBJIeHI/IH H BIOOCJIEOCTBHH HE
MOKeT ObITh H3MEHEeHO.

PaCCMOTpHM HECCKOJLKO IIPDEMEDOB 00BABIEHUA KOHCTAHT:

DECIARE
lexynni rof; 37O SHa4eHMe HB MSMEHWTCS B Te4YeHkE ceadca.
1 curr_year COMSTANT PLS_INTEGER :=
TO_NUMBER (TC_CHAR (SYSDATE, "YYYY')),

Menonbageanre krigdseorc cnosa DEFAULT
1 author CONSTANT VARCHARZ{100) DEFAJLT 'Bill Pribyl':

OfbsBneHYS ODBEKTHOMD THUNA <ak KOHCTaHTH.
KCHCTAHTH He 06s3adHp DuTb CxanspHAMu!
1 sleven CONSTANT person ol =
person_ot ("HUMAN', 'Steven Feuerstein’, 175, '09-23 1953');

Eenu Be yRazano WHoe, To HHGDODPMAIHAA, NPABOAUMAA B TOCTeAVIONIHX
pasjenax rIaBbl AJIA IePDEMEHHBIX, CIIPABEJIMBA H AJA KOHCTAHT.

OObaABNEHNS C MPUBA3KON

Ilpupsaska THOA JAHELIX 03HAYAET, YTO BEl yKaswplBaeTe Komounaropy PL/
SQL Ha HeoOXOANMMOCTE HAZHAUYEHNA THIIA JAHHLIX MePeMeHHOH HA 0CHOBE
THIIA JAaHHBIX ViK€ ONpejelleHHOH CTPYKTYPE AaHHBIX: APYTOil IepeMeH-
moi PL/SQL, npegonpeaeaeEHOro THNA MK IOATHIIA, TAOMHNOE] Dasel 4aH-
HBIX HJIH KaKoTo-TO cToabma tabnuner. PL/SQL moggep:xuBaeT ABe pasHO-
BUIHOCTH IPUBSIZKH:

C KalApHaA npueiszna

UcnoawsayiiTe aTpubyT %TYPE A4 onpegesieniis IepeMeHHOH Ha OCHOBe
cTon6IA TAaGIUOE HIH KAKOH-TO Apyroll cKajgapHEol mepeMensoi PL/
SQL.
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Hpusﬁsxa Kaanucu

HcnooawsayiiTe arpudyt %ROWTYPE Oas onopegeNeHHUs 3a0HCH HAa OCHOBE
TaGIHOLl HAK OpefonpeleieEHOT0 aBHOMO Kypeopa PL/SQL.

CuHTakcue 00'BLABIEHNA THIA JaHHEIX ¢ IPHUBAZKON OyIeT TaKmIM:

uma nepeMmenHon aTpubyTRTYPE [HesfinaaTensbnoe npucBauBanue
BHEHEHHSA 00 YMOMUAHID],
WM 1BPEMEHHON 1Ma Tatnuiin| uma kypeopa%ROWTYPE [neo@asaTensnse ApHCoRausanye

3Hadverus ao \/MDJ’T‘«'E?HP.‘.@]}

THAe KHMA_NEpeMeHHDi — BTO UMA 00BABIAEMOR HepeMeHHOMI, a aTpudyT — BTO
uMs obbaBIAeHHOIH paHee mepeMernuoil PL/SQL unu ke yrasanue ¢Toadma
TabIAIE B (popMaTe «Tadamma.cToadeny .

IIpupeseM DpHMep NPHBIZKH DepeMeHEOH K cTon0Oy Tabniunnl 6askl ZaH-
HBIX:

1_company_id conpgany. conpany_ic%TYPE;
Teneps paccMOTPHM IPUMEP NPHBASKH 3A0HCH K KYPCOPY:

DECLARE
CURSCR book cur TS
SELECT aluthor, title ~HCM book;
1 hock book cur%ROWTYPT:

CerlIEa Ha OPUBASKY BRIYUCIIETCS IPH KOMIMJISIITHHE, YTO He VBEIHUYMUBA-
eT BpeMeHU BBRINOJHEHHA nporpaMmbl. IIpHBAZKA YCTAHABJIUBAET 3aBUCH-
MOCTL MeKAy KOLOM H SJAeMeHTOM, K KOTOPOMY BBEINONHSETCA OPHUBA3IKA
(Tabaunmeil, KYypCOPOM HJH NaKeTOM, COJAeD:KalluM TepeMeHHY ), HAa KOTO-
Py ccbltaeTceda o0bABIeHHe THNAa)., IIpu m3MeHeHMH TAKOro 3JeMeHTa
OpHUBA3AHHEIH K HEMY KOJ moMmedaeTca xax INVALID. IIpu ooBTOpHOI KOM-
THIATHHA TPABA3KA OYAET BOCCTAHOBIEHA, TAK UTO KOJ BCeTAa OYAET COOT-
BETCTBOBATE TEKYILIEMY COCTOAHUID 3JIeMeHTa.

Ynpasnsiowue oneparopbl

B PL/SQL cymiecTsyeT ABa BHLA VOPABIAIONIUX OIepPATOPOB: YCIOBHEIE
0mepaTophkl W ONEepATOPHI TIePexXo/ia. ¥ CIOBHBIE OMEPATODEI, HATIPABIAIO-
OjHe OOTOK BHIIOJIHEHUS B OLPEJeJIeHHYIO TOUKY HPOIPaMMEBL B 3aBHUCHMO-
CTH OT HEKOTOPOTO VCIOBHA, HeOOX0ANMEl IPAKTHYECKHN B KasKA0oM (hpar-
MeHTe cO3JaBaeMOro kofga. K TaKHM omepaTopaM oTHocATes IF-THEN-ELSE
u CASE (omepatopsl CASE goctynasl B Bepcusax Oracle9i Database u Oracle
Database 10g). Creayer oramdaTh onepaTopsl CASE oT BhIparmeHmit CASE.
Brpasxernue CASE B HeKOTODBIX ¢AYUIAAX BIIOJTHE MOJKET 3AMEHUTEL co00H
onepaTopsl IF mau CASE. CyniecTBEHHO peske MCOOJIB3VETCsA omepaTop 6es-
yenosroro nepexoaa G0T) unn ABHOE YKa3aHEHe Ha HEOOXOAUMOCTL «HHYe-
TO-He-AeJaTh» ¢ TOMONILI0 oepaTopa NULL.



Ynpaensiole onepatophl a1

Onepartopsl IF

QOnepaTtop IF m03BO/IAET MCOOMB30BATE B IPOrpaMMax YCJIOBHYIO JIOTHKY.
OnepaTopel IF 6p1Ba0T Tpex BEgoB (Tadi. 1.4).

Tabauua 1.4. Tunwv onepamopos I F

Tun onepatopa IF | Onucanme

1+ vernosue THEN IIpocTeiimnasn popma omepatopa IF. Yenosue, yKkasanHoe Me-
END IF; Ay IF m THEN, ompepensieT, ZOJKHO JH ObITH BBHIIOJTHEHO
MHOMECTBO 0IIepaTopos, HaXogAlleeca Mexay [HEN 1 END LR,

Ecnu yenoEMe BHITUCIEHO Kak FALSE, TO KO He BRIOTHAETCS .

IF yorosie THEN JdanHasg KOHCTPYKIHS PeajusyeT JOTUKY «HIM-HIH». BEI-
ELSE YHCASASTCA VCJI0BYe, VKasaEHoe MexRay [F | [HEN, B BeimoHst-
END TF; ercA (JPaTMeHT K044, PACIOTO:KeHHBIR Mexay THEN m FLSE,

HAH (ppaTMeHT KoJA, PaclioJOXKeHEBH Mexay ELSE 1 -ND LF.
Beerga BpinoaHEAETCA TOJBKO OJHE B3 (ParMeETOB KOJa.

IF yenosuel THEN ITocaemaaa u Hanbonee caoxHaa dopma onepatopa 1F. He#-
TISTF yenoswe? THIN| cTEMe BRIOHMpAETCA HA OCHOBE OIEHKH DAAA BRAUMHO HCKIK-
LSE UAKMINX YCAOBUI, M BRIIOAHAETCS COOTBETCTEYHOIES MHO-
ND IF: JKECTBO HCTIONHAESMBIX OmepaTopoB. Ecli Be HIETE MOA0G-

HbIe 0nepaTopsl B Bepenn Oracledi Database Release 1 u BrI-
e, ToO HO,E[YM&I"‘ITE 0 TOM, UTOORI MCIIONB30BATE BMECTO HHX
ROUCKOGHLE OIlepaTOpHI BRifopa GASE.

OnepaTtopsbl 1 BbipaxeHus CASE

Oneparop CASL nosBonAer BRIOpATH AJIA HCIOJIHEHUA OJHY U3 HECKOJBKHX
mocaegoBaTenbHOCTEed omeparopos. Ooeparopsl CASC HOSBHIHCE B CTAH-
napre SQL yv:xe 8 1992 roay, 5o Oracle SQL ctax mogaep:KuBaTh CASE TOJE-
ko0 B Bepcud Oracle8i Database, a PL/SQL 5e nogaep:xupan CASE BILIOTH A0
sepcum Oracle9i Database Release 1. Hauunas ¢ sroii epenn PL/SQL noa-
JEePKUBAET CJIeYIONAe BUALI 0epaTopoB CASE:

ITpocmoli onepamop CASE

CTaBAT B COOTBETCTBHE KAMKAOH IIOCIedOBATENBHOCTH onepaTopoE PL/
SQL HerkoTopoe 3HAUEHHE. BRIOUpPaeT IOCIEJ0BATENFHOCTS OEePaTOPOB
[J1sI BEIIOJMHEeHN A HAa OCHOBe BHIMHCJIEENS BelpaKeHHds, BO3BpaIlaone-
o OAHO U3 TAKHUX BHAMEHHH.

Ioucrkosuwtit onepamop CASE

Bmﬁﬂpae'r IIOCJIeJOBATEIRFPHOCTE CIOEPATOPOB AJIA BBEINIOJIHEHHMA HA OCHO-
Be BBIUHMCJIEHUA COHCKA JIOTHYECKHX }’CJ‘[OBHfI. Brinonssercs IIoCIIem0-
BaTeJIbHOCTH ONEPATOPOB, COOTBETCTBYIOIIAS NEPBOMY YCIOBHIO, BEI-
yncaeHHoMYy Kak TRLE.

B nonosHeHne K onepaTopaM CASE PL/SQL mogepXABaET TaKKe BhIpaske-
"ra CASE. Ilo opme Boipaskerne CASE o4eHB NOXO0sKe Ha onepaTop CASE. OHO
T03BOJSAET BBHIOPATH M3 MHOKECTBA BBIPAJKEHHH TO BEIpajKeHIe, KOTOPOE
JOJKHO OBITh BEIYHCIAEHO. Pe3yapTaToM BhipaxkeHud CASL aBIsgeTcsa HeKOo-
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TOpPOE 3HAYEHHE, B TO BPeMA Kag pesyJspTaToM onepatopa CASE ABmnaeTcA
ICOOJHEeHHE IOCaegoBaTensHoCTH onepaTopos PL/SQL.

Mpocton onepartop CASE

IIpocroit onepaTop CASE mo3BoOMsAeT Ha OCHOBE BRIMHUCIEHHIS PE3YIBTATOB He-
KOTOPOTO BRIPAKEHUA BRIOPATH O/IHY U3 HECKOMBKHUX MToCHAe0BaTeIhHOCTEH
onepaTtopoB PL/SQL nna ucnonaenuda. IIpuseieM npuMep OpocTOro onepa-
rTopa CASE, B KoTopoM And BEIGOPA HYIKHOrO aJIFOPUTMA BEIUUCIEHNI B0EYCA
ICOONB3YETCsI AHAMHE J0IKHOCTH COTPDYAHUKOE (IIepeMeHEad employee type):

CASE enmployee_Lype

WHIN S THEN
awa~d_salary_bonus(employee_id);
WHEN "H" THEN
award hourly bonus{employee 1d).
WHEN “C* THEN
award commissioned bonus{employee id);
EIISE
RALSE invalic_employee_type;
EHD CASE;

PaccmoTpensElil onepaTop CASE cofep:UT sSiBEOe BEIpa:keHue ELSE, oqHaKo
B 00IIeM cIydae OHO He ABAgeTcA o0a3aTensbHbIM. Eciu BeIpamenue ELSE
SIBHO He YKasagHo, To PL/SQL EesBEO UCMONB3YET TAKYIO KOHCTPYKIIMIO!
ELSE
RALSE CASE NOT FOUND;

Mouckoebin onepaTop CASE

IToucroBeiii onepatop CASEC BEIYHCHAAET CHOHCOK JIOTHYECKHX BBIPaKeHHH
W, Haga BLIpakeHme, paBHoe TRUL, BBIMMOJMHSET COOTBETCTBYIOIIVIO €My
TOCJIeJ0BATEIbHOCTS OIIEPATOPOB. PaKTUIECKN IOUCKOBEIN omepaTop CASL
SKBUBAJeHTeH onepaTopy CASE TRUE ms mpegsrayimero pasaesna. [lpusegem
OpHUMep IIOUCKOBOro onepaTopa CASE:

CASE

WHEN salary >= 10000 AND salary <=20000 THEN
give bonus{enployea id, 1500);

WHEN salary > 20000 AND salary <= 40000 THIN
give_bonus{enployes_1id, 1000);

WHEN salary > 40000 THEN
give_bonus{employee_id, 50C);

ELSE
glve bonus{enployee id, 0),

END CASE;

Liuknbl B PL/SQL

PL/SQL noaaep:KHUEBaeT TPH BHAA MHKJIOB, 00ecIeYHBAA TeM CAMEIM BO3-
MOKHOCTH CO3TaHNA OTNTHMANLHOTO KOAa AMA PeImeHnsa TG0 KOHKDPeT-
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HOH 3ajga4d. B GONbOIHHCTBE CAyYAEB, TPEOYHIINX HCIOJIb30BAHAA IIHE-
Ja, IpUMeHNMAa J00aa I3 OHKIHYeCKAX KOECTpYRIAi. OgEako BEIGOD He
caMoil VIAYHOHN AJ5 KOHKPETHOrO CIYYas KOHCTPYKIIHA MOsKeT IOBJIeYs 34
coboii HanucaEHue MHOMKECTBA JOIOJIHUTEJIBHEIX CTPOK Koga. B utore noay-
YHBIIHHACA MOAYNE OVAET CHOMKHEee IJS BOCIPHATHS M JalbHelimero co-
TIPOBOKAEHUA.

Yro6sl NOKABATH, KAK PA3HBIE BHABI MAKJIOB TO-PDASHOMY PEMIAIOT OOCTAR-
JeHHYIO Ieped HUMH 33484y, PACCMOTDHAM Jafee TPH THIIA MUKIOB. B Kamk-
JOM cJydae npomelypa BeIBBIBAET display totel sales mod KaJaoro roja,
HOMED KOTOPOro HaXOJHATCS B JHANIA30HE MEXKAY HAYaJIbHBIM H KOHEYHBIM
3HaYeHHeM apryMeHTa.

O4eBUJHO, B PACCMOTPEHHBIX TPAMepax OUka FOR TpebyeT HauMeHBIIero
obbema rkoga. Ho mcoonpsoBaHHMe AAHHOrO THIA [HKJE BO3MOMKHO JHIIb
TOTOMY, UTO 3apaHee U3BECTHO, UTO TEJNO IMUKIA 6V IeT BHITOTHATHCA OIpe-
JeleHHOEe KOJHYECTBO pas. Bo MHOMKeCTBe OPVIHX CIYYaeB KOJHUECTBO
TPOXOAOB MHUKJA AOJKHO OBITE DIEPEMEHHEIM, TAK UTO IPUMEHEHIE THKIA
FOR 6yaeT HEBO3MOMKHO.

Mpocton uukn

HpOCTDfI OHEKJ Ha3blBaeTCHd OPOCTHEIM, IIOTOMY YTO OH Ha'MHHAETCHA OPOCTO
co caoBa LOOF 1 3axkagduBaeTca onepaTopoM END LOOP. IIEKT saBsepoIaeTcsa
OpH BEIOOJHEHHWH BHYTPHU NOUKJa onepaTopa EXIT, EXIT WHEN wmam RETURN
(unu eciu BEYTPH OUKIA HEUOHUPOBAEO UCKIIIOUeHHAE):

PROCTDURT display multiple years (
start year in IN PLS TNTEGER
cerd year in IN PLS INT=ZGER

)

18
1 current year PLS TNTEGER := start year in;

BEGIN
LOCP

EXIT WHEM 1 _cur-ert_vyear > end_year_ir
cisplay_total_sales {l_current_year);

L current_year = 1_current_year + 1,
FHD LCOR;
END cisplay_multiple_vyears:

Uukn FOR

Oracle moggepsxnBaeT TAKIE [OR co cUeTINKOM U ¢ Kypcopom. [aa mukmia
FOR co cCUeTUHKOM BEI YKa3blBaeTe HAYAJHEHOE W KOHEUHOE TeJble 3Hade-
HHM A, a Bce ocTanbHOE 3a Bac genaer PL/SQL: npoxoawT Bce 3HAYEHHA
BHYTPH 3aIaHHOTO AMATIA30HA U 3aBEPII&ET ITHKI:

PROCEDURE cisplay multiple_years (
start year in TN PILS TNTCGER
.end year in TN PLS TNT=GER
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)
15
BEGLN
FOH L_currert_year IN start_yeac in .. erd_yea~_in
LOOP
cisplay total sales {1 current_year);
END LCOR:

END cisplay multiple years,;

ITurxa FOR ¢ KYpCOPOM HMEET TAKYIO jKe 0a30BYI0 CTPYKTYDY, TOJBKO B JaH-
HOM cJIy4dae BMeCTO YKA3aHWA BepxHeld U EHMKHeH rpanul MeIoUUCIeHHO-
TO AAaNa30Ha caeayeT ABHO 33JaTh KYPCOP UM MCOOJB30BATE QIEDATOD
SELECT:
PROCCCURT display multiple years (
sta~t_year_in IN PLS_INT=GER
cend_year_in IN PLS_IHI=G=H

)
15
BEGIN
FOR 1 currert year TH (
SELECT » FROM sales data
WHERE year BEIWEEN start year in AND end year in)
LacP
-- Teneps 2138 NpoUEnypa NEUHKVMAET 3aMkCh, HENRHO
ofboBreH-y Kark sales _data%ROWTYPE. ..
cisplay total sales {1l current_year);
END LCOP:
END cisplay_multiple_vears:
Uunkn WHILE

ITuxa WHILE oueHBb TOX0M HA OPOCTOl MUK, Ero KIOYEBBIM OTIHYHEM AB-
JsieTcsA TO, U4TO MEKJI WHILE mpoBepdAeT yCeiIoBHe 3aBePINEHUs A0 BRITOIHE-
HUA Teaa MUKIA. CrefoBAaTeIbHO, TeJA0 MUKIA MOYKeT He OBITh BEITIOJIHEHO
HH pasy:
PROCEDURE display multiple years (
start year_in IN PLZ_INT=GER
cend_year_in IN PLS_INI=G=H

)
18
1_current_year PLS_INT=G-R := sta~t_year_1in;
BEGTH
WHILE (1 current year <= end_year in)
LOOP
cisplay total sales (1 current year);
L current_year ;= L_current_year + 1;
END LCOP;

END cisplay multiple vears;



ObpaboTka UcknodeHnA 45

OGpaboTka ncknr4veHun

B sasnige PL/SQL omudxu aoboro poga TPaKTYIOTCS KaK UCKANYEHUA —
HeNITATHEIE CUTYAIWH ANA Bamell nporpaMMmel. UcKIoueEHA MOTYT ORITE
CHAeAYIOITUX BUJOB:

¢ Omunubra, HHALHHPOBAHHASA CHCTEMOH (HAOpHMEp, «HeAOCTATOUYHO IIa-
MSATH» MK «IOBTOPEHIE 3HAYCHUI B HHACKCE» ).

e QOmubra, BEIZBAHHEAA AeHCTEHAMHA I0IL30BATENd.
e TIpegyope:kAeHue, BRIAABAEMOE TOJIb30BATE0 IPUIOKEHHAEM.

PL/SQL mepexBaTBEIBaeT OIMHOKN U PearnpyeT HA HUX, HCOONbB3YA MeXa-
BHU3M 00paboTYHKOR HCKIIUeHNH. O6paloTUHEN MCKIIOTEHUH MTO3BOIIIOT
AKKYDATHO OTAENHATH KO 00pafoTku 0mu0oK 0T MCIOOJMHAEMBIX OLIepaTo-
poB. [Ina oGpaboTkn omuboK MCMONIBE3VETCS COOBITHHEAA MOAETb NCIOIHE-
HHUSA KOJa, a4 He THHeliHasa. [IpyruMu croBaMu, BEe 3aBUCHMOCTH OT TOTO,
rae OBLTI0 HHATTHHPOBAHO UCKIIOYEeHE, 0HO O6yaeT o6paboTaHo OMHUM H TEM
ke 00paboTYNKOM HCKJIIOYeHHE B pasielie MCKIIIOYeHHH.

ITpu BozuukHOBeHUU omubku B PL/SQL, 6yab To cucTeMHEAA ONIUDKA UJIH
omnbKa OPUIOKEeEHA, HEHOUAPYeTcd HeKaoueHErHe. O0palboTKa B HCIOJ-
mgeMoM pasfene Texyilero PL/SQL-Grora npekpanjaercsa, U yopapIreHue
TepefaeTcsa B OTAENBHEIH paszfen HCKIYeHHN Tekymero Oroka (ecam Ta-
KO# cywecTsyeT) aias o0paboTru uckaodenus. ITocie sasepluenns obpa-
OOTKH HCK/IIOYeHNA BEPHYTHCA B 9TOT 0JIOK HEBOSMOKHO. Y IIpaBJI€HHE IIe-
PeaaeTCa B pOAUTEIbCK I OJI0K (€eCcl OH CYIIeCTBYET).

OnpepeneHne UCKITIOYEHUI

st ToTo 4TOOR MCKIAYEHHE MOIJIO OBITH HHHIHHPOBAHO Wn obpaboTa-
HO, OHO JOJKHO OBITE onpeneseso. B Oracle opegonpesesieEEl TRICAYN HC-
KNIOYeHHH, IPH 5TOM GONIEMUHCTEY 3 HUX COIOCTABJIeHBI HOMEDA U ¢00G-
nieanda. Heforsn10i 9acTH 9THX THICAY HCKANUYEeHTH NPACBOSHEl HMeHa —
Pedb HAET O CAMBIX YACTO BCTPEYAIIAXCA HCKIIOYeHAAX.

HMeHa HCKINUYEHNAM IIPHCBAHBAIOTCA B maxeTe STANDARD (oAHWH M3 ABYX
BCTPOEHHBIX 0 YMOJIUaHH0 nakeToB PL/SQL), a Takske B APYTrHUX BCTPOEH-
HBIX DaKkerax, Taxux xak UTL_FI_E m DBMS_SOL. Hasa onpedeneHus HCKIIOYE-
HEi, Takux Kax NO_DATA_FOUND, Oracle umemosssyeT TOYHO TAKOH e KO,
KOTOpPBIH BEI OyeTe HCOOJIB30BATE AJA O peAeJeHUs UK O0bABIEHIA CO0-
CTBEHHEIX HCKANYeHHH. Onpenenars coOCTBEHHBIE HCKJYEHHA BBl MO-
JKeTe IBYMS PasHEBIMH crnocoBaMil, KoTophle OVIYT OOHCAHBl B IOCAEIVIO-
mHUX pas3jenax.

Bre1 MmoxKeTe 00BABUTE COOCTBEHHOE HCKIKYEHNEe, YEA3AB B pasaene o0bAB-
JMeHHH UMA UCKIIOYEHHA, KOTOPOE BBl XOTHTe MEHIMUPOBATH B IpOrpaM-
Me, a 3aTeM KJIdeBoe ¢j1oBo EXCEPTION:

NECIARD
uMa_dckmoHdeRsg EXCEPTION:
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HveHa HCKIIOUeHHH HMEIT TAKOH Ke Q)OpMaT, 4TO H HMEeHa IIepeMeH-
HLIXI, HO CCELIATBECA HA HUX MO HO TOJIBEKO IBYMA cnocobanm:

* B omeparope RAISL B pasiesie HCOOMHEHHA OPOTPAMME! (A HHHITHAPO-
BAHWA HUCKIYEHNI), HAOPHUMED:

RAISE inwvalid_company_id;

* B opepgso:xeHnax WHEN B pasgene HcKJIOYeHHH (AnA o0paloTEHA HHH-
IMHAPOBAEHOTO HCKIIOYEHNA), HATPUMED:

WHEN invalid_company_id THEN

WHI-‘ILWIIIIpOBaHHe UCKJTIOYEeHNN

HckaioueEne B BaOleM OPHIOMKEHHH MOMKeT OBITH HHUOHAPOBAHO TPEMSA
crrocofaMA:

¢ OQOracle moykeT HHHIHAPOBATE COO0INEHUE, O0HAPYIKHB OIIHOKY.
¢ Br MoKeTe HHAIHUPOBATH HCRJAYEHHE IPUA DOMOINH onepaTopa RATSE.

¢ BrI MOKeTe MHHITMHPOBATE HCKIIIOUEHIE IPH IIOMOIIH BCTPOEHHOH ITpo-
menyper RAISE_AFPLICATION_ERROR.

Mgz y:ke 3HaeM, KaK HEHATHHAPYeT ncxiouernd Oracle. Teneps paccMoTpum
Pa3JIMuYHbIE MEXdHHU3MbBLI HHAIIHHPDOBAHHA HCKJIYEeHHA oporpaMMHACTOM.

Onepatop RAISE

ITonnep:xnsaemsblid Oracle oneparop RALSL mo3BOJIAET OPOrPAMMHCTY HHHA-
OUUPOBATL HMEHOBAHHLIE HCRIIOUCHHA. BEI MokeTe HHEMITHHPOBATEL KAK
CHCTEMHOS, TAK U co0CTEeHHOe HeKAUeHne. OmepaTop RATSE MOKeT TMEeTE
OflHY U3 Tpex PopM:

RAISE wms wiCkngwenia,
RATSE umi (aKETAE. MMS HOKIDHENUS
RAISE;

Ilepsas ¢popma (0e3 yEasaHUsa MMeHH [IaKeTa) MOMKeT HCI0JIb30BaThCs LJIsI
MHAOHHPOBAHUA UCKJYEHNA, OIPeIeIeHHOTO B TEKVIIeM O/I0Ke (MK BO
BHeIIHeM OJI0Ke, coAep:KalleM TeKVOIHi), HIH A1 HHUTHUPOBAHUS CHC-
TEeMHOT'0 HCKIIOUeHHA, OOpedejieHHOrO B naxeTe STANDARD.

Bropas ¢opmMa Tpebver yRasaEHI HMeHH naxkeTa. Ecin HeKIoueHHe OBLIO
o0BABIAEHO BEYTPH NakeTa (He makera STANDARD), a MEMIIMHUpYETe BEI €ro
BHE BTOT0 ODaKeTa, TO CJIeAVeT VKA3ATh CCHELIKY Ha HAKeT B onepaTope RAISC.

Tperssa opma onepatopa RAISE He TpebyeT VKASAHUS UMEeHH UCKJIIOUCHHI,
HO MOsKeT HCOONB30BATHCS TOJIBKO BHYTPH IpensoxkeHus WHEN B pasgene
uckaodesnii. MecoonesyiiTe 5Ty dGopMy s DOBTOPHOIO HHHIHUPOBAHMSI

! B opuruHajle — MMeHa JOTMYeCKMX IepeMeHHHX. MbI mojxaraem, 4To MMeHa
GopMHpYIOTCA AHANOTHIHO HMeHaM J100HX, He TOABKO JOTHUYeCKHX, NepeMeH-
HHIX. — IHpunmew. nayy. ped.
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UCKJIYeHAA U3 00paboTuyuKa NCKIIYeHUN (APYTUME CJI0BAMU, AJA [Iepe-
Jadr UCKIIOUEHNs AaJbIlle, BO BEEIIHENWH GII0K ).

Npouenypa RAISE_APPLICATION_ERROR

B Oracle umeerca npomenypa RAISC _APPLICATION CRROR (oHa ompemeneHa
B HCOOJIB3YEMOM IO YMOJYaHUIO naxkere DBMS_STANDARD) ZasA HHHDHHpPOBA-
HHA OmIMO0K, COEIHPUUHBIX AN KOHKPETHOrO OPHJIOKeHUs, nadopMa-
HA 0 KOTOPBIX J0JKHA ODepedaBAThCeA B Cpeiy HCIOJHEHHA MTPOTPAMMEI.

3aroJIoBOE Oponeaypsl B maxere DBMS_STANDARD BEIMIAAAT cAeAYHOIIAM 006-
pasoM:

PROCEDURE RATSE APPLTCATION ERRCR {
aum binary irteger
msg varchar?,
keeperrorstack boolean default FALSE);

rae 7um — 3TO HOMep OIMHOKH B AHanasoHe Me:xay —20999 u -20000 (TonsKoO
OpefcTaBETE: BCE OCTAJILHEIE OTPHIIATENBEEIE Oeble uncaa Oracle memoss-
3yer nns coDCTBEHHBIX MCKIHUeHuiil); msg — 3To coobmieHnue o0 omudke,
IIHHA KOTOPOre He JoikHEa opesblimaTth 2 K6 (o6oil TeKeT, BEIXOAANIHA
3a PAMKH 5TOT0 OTpaHMYeHnA, OVIeT TPOUTHODPHDPOBAH); & Kesperrorstack
VKAa3bIBAET HA TO, XOTHTE JTU BBl J06AaBUTE OIMHORY K ViKe COAeDP KaATIHMCT
B cTeke omubkam (TRUL) niIn jKe 3aMeHHTh €10 yiKe NMemHeca onrniOKn
(3HAYeHHE IO YMOJIAHHIO — FALSE).

O6paboTka UCKYeHNI

Kak TolbKO HHHIHAAPOBAHO UCKIOYEHUEe, HOPMAJbHOE HCIOJHEeHNe TeKY-
orero PL/SQL-6i0Ka IpeKpaliaeTcs, U yOpaBiaeHNe OepefaeTca B pasae
mcraoueEnii. McknoueHne obpabaTeiBaeTcsa o0pabOTIMKOM HCKIIOYEH U
Tekynolero PL/SQL-0:roKa HJIH DepeaaeTes AJs1 00pabdoTKH B POAHTENBCKHH
OMoK.

Jlna Toro uTOGE 00eCcTeTUTE MEepeXBaT U 00pafoTRY UCKITI0IeHTH, He0DX0-
JHUMO HATHCATH COOTBETCTBYRIMIM 00paboTunk uckmawuenuii. O6paborun-
KU HCKIIYeHHHA JOJHKHBI PASMENIATHECA MOCTe BCeX HCIOJIHIEMEBIX Omepa-
TOPORB Balllelf ITPOTPaMMEI, HO 10 olepaTopa END fioka. HuroueBoe CIOBO
EXCEPTION oDo3HaYaeT HAYAJO PA3esia HCKJIIYeHHH 0 OTAeAbHEIX oOpadoT-
YUKOB HCEANUeENH. CHETaKcHYecKad KOHCTPYKOUA 00pafoTUHKA HCKIIO-
YeHNH BRITJIAHT TAK:

WHEN #mg sckagwenig [ OR sma_sgckmovenis ... ]
THEN
HOAOAHAOMWE OHEDATODN
HJIH Tak:
WHEN OTHERS
THEN

UCAIDARTOMNE OREDATORY
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IIpegnosxcenne WHEN OTHERS aBaaerca zeobasarenpHbiM. Ecau oHO oTCyTCT-
BYET, TO Bce HeoOpaboTamHBIE HCKIOUEHNA CPABY Ke IEPEeJa0TCA B POIM-
TenbcKH 60K (ecmu o umeercsa). Ilpemmo:xkersme WHCN OTHERS momskHO
OBITE HOCTEAHUM 00pAGOTUHKOM HCKJIIOUeHHUH B pasiesie HCKIIIeHUH.

BcTpoeHHble hyHKLMKM 06paboTku onbok

Oracle moamep:XKUBaeT PAL BCTPOSHHEIX (DYHKIUMN, KOTOPEIe IPH3BAHEL 10~
MOYE BAM BEISABHTH, HIPOAHAMHIHUPOBATE U OTPEATHPOBATE HA OMIHOKI Ba-
orero PL/SQL-npuroKeH A,

SGLCODE

dyrrnug SQLCODE Bo3ppaniaeT Ko OMTHGKH 1A TOCTeNHETO (TEeRYIIero)
HeEaoYeEnd B 0moke. Ilpu orcyrersun omubor SULCODE poasspamiaeT 0.
Oyarnua SCLCUDL Tak:e BoaBpamiaeT U B cayuae, eCIu OHA BHISEIBAETCS
H3BHE 06paboTUNKA HCK.JIOUYeHHTH.

SCGLCRRM

@yuarmua SCLERRM BosepamiaeT coodorenne 00 omuoKe no ee Kogy. Ecin
He mepegaTs SOLERRM Kog omunbKH, To 6yAeT BEIAAHO co0bIIeHne 00 omIus-
Ke ¢ KOJOM, BO3BpAlleHELIM yaKITueil SOLCODE. MakcuMansrHAA AJIHHA
CTPOKH, Bos3Bpanraemoii SO_CRRM, cocrasasaer 512 6aiT (B HeKOTOPEIX DO-
nee paHEux Bepcuax Oracle — Becero 255 6afiT).

DBMS_UTILITY. FORMAT_ERROR_STACK

9Ta BcTpoeHHEAA QYBEKONA, KAk i SQLERRM, BoaBpaIaeT noIHOe coolmIIe-
HHE, COOTBETCTBYIOIEE TEEyMeid ommOke (TO ecTh 3HAYEHWIO, BO3BPAa-
mesHEOMY (yERnmeir SQLCODE). Kax mpaBumo, clefyeT BEIBBIBATL HTY
(hyEROWI0 BHYTPH 00paboTunKa oOrabok A8 TOT0, UTOOR DOIYIHTE TOI-
HOe coobImenne 00 omubEe.

DBMS_UTILITY. FORMAT_ERROR_BACKTRACE

ITa OyEEINA, noaBaBmaaca B Bepecru Oracle Database 10g Release 1,
BO3BpaIaeT (QOPMATHPOBAHHYID CTPOKY, KOTOPAsi 0TOOparkaeT CTeR
NporpaMM I HoOMepa CTPOK, BeAYIIHe K MeCTy BO3SHHKHOBEHHI OIIHOKHA,

HeobpaboTaHHble ncknoyeHns

Eenu uEHIHUpOBaHEOE B IPOrpaMMe HCKJIOUeHHE He ob6padoTago obpaboT-
YHKOM HCKIHYEeHHH HU B TEKYIIEM, HH B OJHOM H3 POIHTENLCKUX DIOKOE,
TO 5T0 Heodpadomannoe uckInuenre. PL/SQL BosrpamaeT omuixy, TOpo-
MUEITYVI0 HeofpaGoTaRHOS HCKIKYeHNe, 0OPATHO B ¢PEAY TPAJIOKEHARA, OT-
Eyzaa 0eLt sanymorer PL/SQL. 3aTeM COOTBETCTBYONIUE AeACTBHA IPEAIPH-
HHMAITCA Ve 9ToH cpemoil (mporpammoin SQL*Plus, Oracle Forms unm
Java). B cnyuae ¢ SQL*Plus aBroMaTHYecKH BEIIOIHEAETCS oTKAT (RU__BACK)
Becex DML-maMeHeHH i, BEIIOJIHEHEHEIX B OJI0Ke BEpXHETO YPOBHS.
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MNepepnaya HeobpabOTAHHOro NCKNIOYEHUS

IIpasuna ara obnacTl AelcTBHA UCKIIOTeERH oOpee s aioT 010K, B KOTO-
DOM HCKJTIOYeHRe MOMKET GBITE AHUIMHHPOBARO. [IpaBHIA Tepeladl HCKITIO-
4eHHU onpeaerdanT coocod ux obpaboTKH Docae HEHITHHPOBRHUA.

Korga nopomagaercs ucknpouenue, PL/SQL nmer o6paboTumy HCKIOUYE-
HU#l B TekymeM OJ10Ke (AHOHAMHEOM OJI0Ke, TpomeAype WiId pyEROAN). Ec-
au obpaborunk He HaligeH, To PL/SQL nepenaeT UCKIIOYEHNHE B POIUTENE-
cxnii 6y0K Tekymero 61oka. 3atem PL/SQL nrTaeTcs 06paboTaTh MCKITIO-
UeHMe, MHUITAMPDOBAR €ro eIe pas B poauTenscKoM Grore. [Ipomece mpo-
JoJKaeTcda 0 TexX I[op, I[0OKa He 3aK0HYATCA BCe IIOCJeAoBaTelbHEBIE
POLATENBCKHE DI0KI, B KOTOPEX MOKHO ObIJI0 6bl HHHIHHPOBATE HCKJIIO-
germe (pHe. 1.3).

Korpa sece 6nmoru weuepnaesl, PL/SQL Bosepamaer rHeoOpaboraHHOE HC-
KJIQUeHHE B Cpely OPHIOIKEHHA, KOTOPOe HMCOOJHANO CAMBIA BHEIIHIH
omor PL/SQL. Heo6paGoTaEHOe MCKIIOUIEHHE OPEKPAIIAeT UCIOJIHEHHE
BEIBBIBAIOMIEH IPOTPAMMEBI.

PROCEDURE 1ist_my_faults IS
BEGIN

DECLARE Bnoxenubidi 6nox 1
too_many_faults EXCEPTION;
BEGIN
. executable statements before new block ...

BEGIN BnoxenHwi Gnox 2
SELECT SUM (faults) INTO num_faults FROM profile ... ;
IF num_faults > 100
THEN
RAISE too_many_faults;
END IF;
EXCEPTION
WHEN NO_DATA_FOUND THEN ... ;
END;

. executable statements after Nested Block 2 ...

EXCEPTION
WHEN too many faults THEN ... ;
END;

END 1ist_my_faults;

Puc. 1.3. [lepedayua neobpabomanitozo UCKAIOeHUS
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3anucu

Kaspas crpoka TabauUbl COCTOUT M3 OLHOIO MJIH HECKOJIBKHUX CTOJXOLIOB
PAZJIHYHEIX THIOE. AHATOTHTHO 3ANNUCE COCTOUT U3 OJHOTO HIU HECKOJb-
kux monei. CymecreyeT Tpu cnocoba onpefeseRdd 3allUCH, HO IOCIE TOTO
KAK OHA ompefeleHa, obpaliedEnde K TOJMAM 3aIlHCH I HX UBMeHeHHe Beeria
TOAUHHIIOTCA OAHUM U TeM JKe IPaBUIIaM.

Paccmorpum opumep o0bABJISHHS SAlACH HENOCPEACTBEHHO HA OCHOBE
Tabnunel 6asel ZagHbIX. IlyeTs v MeHs ecTs TAOIHIIA AJIA XPAHEHHS cBeJe-
HHUI 0 MOMX JIOOMMBIX KHHTAX:

CREATE TABLE books (

book_id INTEGER
isbn VARCHARZ2(13)
Lille VARCHARZ(200)

\ £

i

1 mory 6es Tpyaa co3LaTh 3allCh HA OCHOBE 9TOH TaOJIHIBl, ANOJHHTE €€
pesyaLTATAMHU 3anpoca K fase JAHHBIX K 3aTeM 00pamarhes K OTAeIbLEBIM
cTos0NaM KaK K MOJIAM 3aluCcCH:

DECLARE
my_hoock  books%ROWTYPZ
BEGTH
SELECT =
INTC my_book
FROM books
WHCRT title = "0Oracle PI/SQI Programming, 4th Feition’
EHD

OObsBNeHne 3anucen

CyImecTBYIOT TPH CII0C00a O0BABIEHNS SaIHCeH:

3anuck Ha OCHOBE MADAULBL
HenoabayiiTe aTpubyT %ROWTYPE i iMa Tadaunose! And o0 bABIeHHA 3aI1H-
CH, B KOTOPOH KAKJ0€ [ToJe COOTBETCTBYET CTONOMY TaGIHITI (1T TMEeT

Takoe ke HasBaame). OOBABUM 3anuck one_oook, KoTopaa 6yaeT UMeTh
TAKYIO ¥Ke CTPYKTYPY, Kaig u Tabauma hooks:

DECLARE
one_bcok books%ROWIYIPE:

3anuch Ha OCHOB€ KYpcopa

Hcmnoaesyire arpudyTt %ROWTYPC M ABHEBIA KyDPCOP HJIH KYDPCODHYIO IIepe-
MEHHVIO, B KOTOPBIX KaJKJ0e MOJIe COOTBETCTBYET CTOMOIY MIH MMEHO-
BaHHOMY Beipaskernuto (aliased expression) B onepaTope SELECT xkypcopa.
O6bABNM 3aIHCH, HMEOIYIO TAKYIO 3Ke CTPYKTYDY, KaK ABHBIH Kypcop:!

DECIARF
CURSCR my books cur I8
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SELECT » =ROM books
WHERE authcr LIKE "%FZUZRSTEIN% ",

one SF bocs my booxs cur%ROWTYPE;

SEHU,C!J, onpeae“fmemuﬂ npoepaMsMucniom

HcnmoawsayiiTe onepaTop TYPE ... RECORD 1ia onpefeleHHA 3a0HCH, B KOTO-
poil ka)goe Dose SIBHO oOpefesieHo (¢ yKazaHHeM HMeHUW U THOA JAH-
HEIX) B onepaTope TYPL. IIpx 8TOM DoJeM 3alHCH, OIpeAersaeMOil mpo-
rPaMMHACTOM, MOKET ABJATHCA TAKIKE ApPyras sanuchk. B caeayiomem
npuMepe S 00BABMMKD TUN sanucu TYPE, cogep:Kamnil HEKOTOPYIO UH-
(OopMATIHIO 0 MOl THCATETRCKOW Kaphepe, U «3K3eMILIAp» 3TOTO TUTIA —
3aIHCh:

DECLARE
TYPE bock_info ot IS RECORD (
autror books.autho %TYPE,
category VARCHAR2{1C0),
total page count POSTTTVE):

steven_as auther book info rt;

ObparuTe BHHMaHEHe, YTO A 00BABJIANI 3aIHCH HA OCHOBe THHA TYPL, HE
HCOOIE3VA aTpubyT %ROWTYPE. DmemeHT book_info_rt yiKe sIBIAETCS TH-
oM.

PaGora c 3anucamm

BHe 3aBHCHMOCTH OT TOr0, KAKUM cIIocoDOM OBLIA ONpefesieHa 3a0uch (Ha
OCHOBe TabInIbl, Kypcopa Wil IBEOTO UCIONbL30BAHM omepaTopa TYPE ais
3anmcu), paboTa co BCeMH BANMCAME BeJeTCs OIHHAKOBO. Bl MOMeTe pa-
00TATE ¢ MAHHRIMH, XPAHSITUMUCS B 3a0lCH, Ha YPOBHE 34NHCH (340HCH
BOCOPHHEUMAETCS KaK eJHHoe Iesoe), a TaKxe o0pamarsesa HanpsaMyIo K ee
OTAeNBHBLIM ITOJISIM.

Onepaunin Ha ypOBHe 3anunucu

Korga Br1 paboTaeTe Ha YPOBHE 3alIHCH, TO KaKue OB TO HHU OBIIO CCHITIKH
Ha OT[eNbHEIE MoJd oTcyTeTBYIoT. Ha Terymiuii momernT PL/SQL noaaep-
SKUEBAET CIeLVIONIHe OIepaniuy HAJ 3BaHCAMA:

Br1 MoskeTe KOIUPOBATEL COAEPIKUMOe OQHOH 3aHCH B APYIyIO (B cay-
qae COBMECTHMOCTH HX CTPYKTYD, TO CTh ¥ HAX JOJKHO OBITH OIUHAEQ-
BO€ KOJINYeCcTBO IOJIed | OIHMHaKOBBIE M1 B3AHMHO Hpeoﬁpasyemme TH-
OBl JAHHEIX).

Br1 MojeTe OIpHCBAUEBATE 3anucHu 3HadeHHe NULL ITPOCTHIM IpHCEANBA-
HHEM.

Brl mMoeTe onpedesATh U NepeJaBaTh 3alUCh KAK API'YMEHT B CIUCKE
MapaMeTpoB.

Br1 MmosxeTe BO3BpamaTh (omepaTopoM RETURN) 3anucsk U3 (pyHKITHA.
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Onepanyy Ha YPOBHE 3a0HCeHd MOMKHO IPHMEHATH K JI0OBIM 3AIHCAM € CO-
BMECTHMBIME CTPYETYpaMiu. pyruMm cjJI0BaMH, 3a0HCH JOIKHE MMETH
OQMHAKOBOE KOJHYECTBO II0JeH M OJUHAKOBRIE HJINA B3AMMHO Ipeodpasye-
MbIe THOBI TAaHHBIX, HO OHH He 00s3aHBI ObITH OofHOro Tuna. Ilpeanoo-
JKHM, UTO MBI CO3/JAMH TAKVIO TabIuIy:

CREATE TABLE cust_sales_roundup ¢
custemer_id NUMBER {5},
custemar nama VARCHAR? (100},
total_sales HUMBER {15,2)

\.

Tpu zanucw, ompefeleHHEe TOJOOHEEIM 00pa3OoM, HMEKT COBMECTHMEIES
CTPYKETYDEI, H A MOTY MePeMeNIuBATh U COTOCTABIATE JAaHHLIE B 9THX 3a-
OucAX:

DECIARD
cust sales roundup rec cust sales roundup%ROWTYPE;

CURSCR cust_sales_cur IS SELECT +» FROM cust_sales_roundup;
cusl sales rec cusl sales cur%ROWTYPE,

TYPE cuslomer_sales reclype IS RECCRD
(custome~_id MUMBER(bL),
custome~ name customer. rame%lTYPT,
total sales MUMBER{15.2)
bl
prefererred _cust_rec customer_sales rectype;
BEGIN
-~ |IpMGBOWTSL CAHY Sannck ApYron.
cusl_sales_roundup_rec = cusl_sales rec;
preferarred cust rec = cust sales rec;
END;

Onepaunn Ha ypoBHe nons

Ecau BaM HeoGX0AMMO TOMNYYHUTH JOCTYO K OOJI0 3a0ACH (YTOOGE TpPOUH-
TATH WM H3MEHHTH 3HAUEHHE), HeoOX0IHMMO HCIIOIB30BATE TOUEUHYO HO-
TALNI0, B TOYHOCTH KA4K IPH CChHIIKe Ha cronfen onpeaenenHoil Tabrumbl
6askI AdaHHEBIX. CUHTAKCHC CCBIJIKN HA [I0JIe 6}7JET TAKHM:
[uma_cxemu, J[nMe_naketa, JuMA_38nHcH, WME_NONS

WM naxeTa JOMKHEO OBITH YKA3aHO TOJBKO B TOM CIyUYae, £CJAU BANNACE QM-
PeaedeTcd B CIeDH(DHKATHHA TaKeTa, OTJIMYHOI0 OT TOr0, B KOTOPOM BEI
paboTaeTe B HACTOAIIMH MoMeHT. Ms cXeMEI ClIeAVeT VKASHLIBATH JIHIIL
B TOM CIVUAe, ECJHM NaKeT OPHHALIEKIUT He Tol cXeMe, B KOTOPOI BBl KOM-
OUJIHPYETE CBOI KOI.

Iloce TOro KAk BRI ONpPedeUIH I0JMe ¢ DOMOOIEI TOUeUHONH HOTAIIHH, BEI
MOJKETe CChBLIIATHCA Ha 3HAYEHHUE 3TOT0 NOJMA U H3MEeHATh €TI0 B COOTBETCT-
BHHU ¢ 0OOBIYHBEIMHA IpaBUJIaMi, TpuEATEIME B PL/SQL.
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Konnekuun

Konnexuyua — 5To CTPYETYPA JAHHBIX, KOTOPAA MOX0MKA HA CTTUCOK UIH OJ1-
HOMEPHBIH MaccuB. Roleknua — OuRainiuil poAcTBEHHUK TPAAUIIHMOH-
moro Maccusa B PL/SQL. Kornekouu MoKHEO HCOOJIL30BATE A yIIpaBie-
HUS MACCHBAMHU JAHHEBIX,

Tunbl KoNnekunn

Oracle nogrepxuBaeT KOJIEKIUA TpeX BugoB, OHN HMeT MHOIO o6miero,
HO 001a4AI0T U CHeOu(PUISCKIMH XapaKTePHCTHRAME.

ACCOI,{-HCImuSHb[(’. MACCUBHL

JT0 0ZHOMEPHBIE HEOTPAHNYEEHEIE PA3PEeKEeHHBIE KOJLIEeKINH OSHODOI-
HBIX 3JIeMEeHTOB, KOTOpPhle AOCTYHHBI ToJMbKO B PL/SQL. Ouu HaswiBa-
nuck PL/SQL-maéruuyamu B Bepcuu PL/SQL 2 u underc-mabautamu
B Bepcuax Oracle8 Database u Oracle8i Database (HasBaHHe 00BACHSA-
eTCs TeM, YTO OPH 00BABJAEHHH TAKOH KONLIEKIIHH HeoOXOAMMO SIBHO
VKaBaTh, UTO OHA HHAEKCHDYeTCs HOMepoM ¢TpoKn). B Bepcun Oracle9i
Database DOABHUIOCE HA3BAHHUE ACCOULURMUBHBLE MACCUBDL. HSMEHBHHB
HaszBaHHA OBLIO BREIZBAHO TEM, UTO HAYHHAMA ¢ 3TOH BEPCHH KOHCTPYK-
muda INDEX BY MOKET HCOOMB30BATECA IJIA «ACCONUUPOBaHUA» (UHIEK-
CHPOBAHHA) COMEPKUMOTO 3HaUeAnAME YARCHAR? wmm PLS_INTEGER.

Broocernnvie madaiuibt

3T0 TaKke OJHOMEDPHBIE HEOTPAHHYEHHBIE KOJJIEKIHH OTHODPOAHBIX
aneMeHTOB. MsHadyanLHO OHH ABNAIOTCA OIOTHBRIME (dense), Ho B pe-
3ynbTaTe yAANeHUH MOTYT CTATh Das3pesReHHBIMH. Broxenrwe Taban-
nbel MOTYT OBITE onpesenessl kak B PL/SQL, Tak 1 B 6ase gaHHEBIX (Ha-
NIpHMeED, B KadecTBe cToabma Tabannsl). BirokeHEEe TAOIHITE SBISIOT-
CH MYMbMUMHOMECTIEAMY, ITO 03HAYAET, YTO HE OOpeIelleH HUKAKOH
BHYTPEHHHH IOPALOK AT 3I€MEeHTOB BIOKEeHHBIX Ta0JIHII.

Maccuswt VARRAY

Kax m gpyrue TuOel KOJLJIeKOHH, MACCHBE IIepeMeHHOH ATUHBL (THIO
VARRAY, variable-sized arrays) Tarmxke ABISIOTCH OAHOMEDHBIME KOJLIEK-
LHSIMI CGHOPOJHBIX 9;1eMeATOB. OTIHYHe B TOM, YTO OHH BCEeTda OrpaHH-
UeHEl U HUKOI A He Op1BaloT paspeskeHHbIMIU. Onpegessasa Tum VARRAY, Bl
00s133HBI YKA34TH MAKCHMAaJbHOE KOMUYECTBO SJIEMEHTOB, KOTODOE OH
MOKeT cofepsKaTh. Kax o BIOKeHHLIe TaOMIUIILI, MACCHBE THOAa YVARRAY
MOTYT HCOONBR0BATECA KaK B PL/SQL, Tax u & §aze gauenx. Ho B oTan-
gue OT BJIOKEHHBIX TADNUD, MOPAJOK 3JMeMeHTORB B Maccube VARRAY co-
XpaHAeTCH IPH COXPAHEHHH U U3BJEUYEHHUH TAKOI'O MaccHuBa.

PaGora c konnekumnammn

B paspmene paccMaTpUBAIOTCA JOCTATOYHO IPOCTHIE IPUMEDHE I KAKIOTO
¥3 THOOB KOJJEKIHA ¢ pA3hACHEHNEM HX OCHOBHBIX XAPaKTEPHCTIE.
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Ncnonb3oBaHue accoumMaTMBHOrO MaccMBa

B creayoomnieM nmpuMepe o6BABTEH THI — acCONMHAATABHBIN MaccHB, 3aTeM
00bABNEHA KOJUIEKIHA 9TOr0 THIA. SAlOJHAEM KOJUIEKINI) YeThlPbM:A
CTPOKAMH MAHHEBIX, 3aTeM B IIHUKJe IPOXOJNM IO Heli, BRHIBOAA COTepIKa-
muecs B Heli CTDOKOBEIe 3HAYeHHA. Boee nogpobHoe onucaHue Oy AeT Ipu-
BEEHO CJEJ0M 3a (DpATMeHTOM KOJAA.

1 DECLARE
2 TYPE lisL_of _rames_t IS TABLE OF person. first_name%kTYPz
3 INDEX BY PLS_INTEGER;
4 happyTamily list _of_names_t;
5 1_row PLS_INTEGER;
5 BIEGIN
Fi happyTamily {2020202070) = "F11°;
3 happyfamily { 16070) := "Steven’;
9 happy Tamily {-90300) := "Chris’;
11 happytamily (88) = "Veva';
11
17 1 rew = happyamily, FIRST,
13
14 WHILE (1_row IS NOT NULL)
15 LOOP
15 DEMS_CJTPUT. put_line (happyfamily (1 _row));
17 1 row ;= happyfamily, NZXT (1 row);
18 FND 1 00P;
19+ END;
S5GL> /
Chris
Sleven
Veva
Eli
Crpoxn | Onucanmme
2-3 O0BABAAEM THI — ACCONMATHBHEIN MACCHE, HCIOJIL3VA CHSIHAJILHOES
npegao:xenne INDEX BY. Komaeknma, oeABIAeMan Ha OCHOBE 3TOTO THIIA,
COMEPMUT CIIHCOK CTPOKOBRIX 3HAUSHUH, IIMHA KAMEIOTO U3 KOTOPEIX O~
penerseTca pa3MepHOCTRIO cToa0ma first_name Tabammpl person.
4 O0BaABIAEM KOMAEKINIO FappyTanily Ha ocHoBe THma list of _names_t.
9-10 3anonHAeM KOLIeKIIUI0 YeTEIPEMA UMeHaMu. VmeilTe B BUIY, YTO MOMK-
HO 0b1;10 01 HCIIOJIB30BATH UPAKTHYECKH J1000e neaoe sgadenne. Homepa
CTPOK ACCOLMHUATUBHOTO MACCHBA He 00A38HLI OLITh MOCASA0BATEILHBIMH
M MOTYT ORITh TAe OTPHILATETbHbIMY]
12 BrissiBaeM MeToZ ((DYHKIIHIO, KOTOPAA «IPUBA3aHA» K KOJIIEKIHMT) - [R5
A5 MOJAYUeHHST NePBOTO HIH HAMMEHBITero HoMepa CTPOKH B KOJJeK-
IHH.
14-18 |Hecmoapayem muEI WHILE Ia4 MpocMOTpa COTePEUMOT0 KOAMTEKIH ¢ BbI-

BOZOM KAk 101 cTpoku. B erpoke 17 mcnmonsszoBan MeTom NI XT A1a mepexo-
4 OT TEKVIIEH CTPOKH K CIeVIOIIeH ¢ IPOIyCKOM BO3MOMKHBIX IIYCTOT.
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Mcnonb3oBaHe BNOXXeHHOW TaGﬂIo‘ILI,bI

B caegyroniem npuMmepe cHauala 00BABHM THI — BIOKEHHVIO TAOIHIY HA
YPOBHE cxXeMBI JaBHBIX. B PL/SQL-6m0Ke 06BABMM Ha OCHOBE STOTO THIA
TPH BJIOKeHHBIX Tabauusl. IloMecTum Bo BioMeHEYIO Tabaumy happyfamily
HMeHA BCEX UJIEHOB ceMbH. FiMeHa geTell MOMeCTHM BO BAOKEHEYO TAOMIUITY
children. SaTeM Hcnoab3veM moasusmuiica B sepeun Oracle Database 10g
onepaTop Hax MHOMKecTBaMu MU_TISET EXCEPT maa u3BMedeHHUA U3 BJIOIKEH-
BO# Tabmunsl haopyfamily pogmTenel w TOMECTHM HX HMeHa BO BIOKEH-
HYT0 TaGnumy parents. BriBemem comepsxuMoe TabaAnel aarents. Goree moa-
pobHOe onucaHue O0yAeT NpUBEeLeHo CJIeqoM 3a hparMeHTOM KOJA.

REM Section A

SC1> CREATE TYPE list_of_names_t IS TABLE OF VARCHARZ (100);
2/

Type crealed.

REM Section B

S0L>
1 DECLARE
2 happyfamily list_of _names_t := list_of_names_t ();
3 children list_of_names_t := list_of_names_t ();
4 parents list_of_names_t := list_of names_t ();
5 BEGIN
5 happyfamily.EXTEND (4);
7 happyfamily (1) := 'Eli‘;
8 happyfamily (2) := "Steven’;
9 happyfamily (3) := "Chris’;
10 happyfamily (4) := "Veva';
11
12 children, EXTEND;
13 children (1) := 'Chris’;
14 children. EXTEND;
15 children (2) := "Eli";
15
7 parents := happyfamily MULTISET EXCEPT children;
18
19 FOR 1_row IN parents, FIRST .. parents.LAST
20 LOOP
21 DBMS_OUTPUT. put_line (parents (l_row));
22 END LOOP;
23+ END;
501> /
Steven
Veva

Crporn | Onucanue

Pasgen | OmepaTop CREATE TYPE cosmaeT THII — BAGKEHHYIO TAOINIY HEMOCpeICTBEH
A HO B 0ase JaHHBIX. BAATOZADS CO3MAHUIO TUNA B 0ase TAHHLIX MEI Temeph
HMeeM BO3MOYKHOCTE 00'BABIATE BAOKeHHEIe Tabnuik B awbom PL/SQL-
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Ctpokn

Onncanme

2—4

7-10
12-15

17

19-22

0J0Ke, KOTOpPBIM 00JazaerT moaHOModYMsiMM Ha 3-L=Cl mas sToro THmoa.
THI{}KB MOMHO 06'135[]3.]1.51'1‘]: Ha O0CHOBe 3TOI'o THIIA CTDJIG].[]:I PeJIAIHOHHBIX
Tabaui.

O0BABAAEM TPH PASHBEIX BJOMKEHHBIX TAGAHITE HA OCHOBE OIIPeIeIeHHOTO
I cXeMH Tuna. O6paTuTe BHUMAHWE, UTO KAMIBIN Das 114 HHUITHATH-
3AIIMH BAOKEHHOHN TabIHIBI HCIOAb3VeTCA QYHKUUA- KOHCMPYKMOop. 9Ta
(GyHKIUA Beerga MMeeT TAKOe e UMA, UT0 M THI, €8 CO3JaeT L4 HAC
Oracle. [Ina Toro u4To0B MOMKHO OBITO MCIOALI0BATE BIOMKEHHYI) TadDIH-
1y, ee HeoOX0INMO0 HHUITHATH3HDOBATD.

Briswieaem meTon X [ END noia Toro, uTOOR PACIITHPHTS KOJJIEKITHI) H BMe-
CTHTE BO BJIOMKEHHVIO TAOJIHMIY WISHOB MOeH CeMbH. 34eCh, B OTJHINE OT
ACCONMATUBHRIX MACCHBOR, HEOGXOAUMO ABHO 3ATIPAUTHBATEL CTPOKY BAO-
FKEHHOU TabMMIhL, TPek e YeM TOMeCTUTh B Hee 3JIEMeHT.

3anoaHEseM KoTeKIuio happyfanily HaITMMKM IMeHAME.

3anoJHAeM KOJANeKnuio children. B JaHHOM cIyUae paclIupsaeM KONLIeK-
IIHIO MOCTPOTHO.

Has Toro 4Tobbl OUPEAeTdTh, KTO B 9TOH CeMbe ABIAETCA POTHTEIEM,
npocTo BerumTaeM children ma happyfanily. B Bepenax, saumaan ¢ Oracle
Database 10g, aTo oueHEB J6rK0 CAENAT:E HIPH MOMOIIM OIePATODA HAZL
MHEOoRecTBaM#M MULTISET EXCEFT (oH oueHB moxomx Ha SQL-rkomanmay MINJS).

Ham TouHO M3BeCTHO, YTO KOJJMEKUMA pa ents IUIOTHO 3allOJIHEHA B pe-
3yAbTATe BRINOAHeHHA onepanuu MULTISET EXCEPT, mosToMy MOMKHO HC-
NOJBZ0OBATE NUKJI FJR cO cHETUMKOM A4 IPOCMOTPA COFEpPIKHMOr0 KO-
JeKnuM. EciH nonsTaThea HCIIOAB30BATE TAKYI) KOHCTDYKITHIO IS pas-
PexREeHHON KOAJIeKI MK, TO OV IeT Bh3BaHo HcKIodenne NO_DATA_FOUND.

Ncnonb3oeaHne VARRAY

Teneps paccMOTPHM HCOOJIB30BaHHe MaccHBa VARRAY B xadecTre cTonba
pexAnHoHHEON Tabnunel. CEayana o0BABUM JBA pas3HBIX THOa VARRAY Ha
YDOBHE CXeMbl JaHHBIX. 34TeM CO3JaAuM PeJANHOHEY Tabmumy family,
B KOTOpOH OyaeT mea crondna Tuna VARRAY. Haroren, B PL/SQL-nporpam-
Me 3AMOJIHAM 3JIeMeHTAMU JABEe JOKANBHBIX KOMIEKIWH U WUCIONB3VEM HX
B onepaTope INSERT mas rabaunsl fanrily. Bosee nogpobHoe onxcanne 6y aer
OpHUBESEHO ciIeoM 3a (hparMeETOM Kofaa.

RCM Section A
SGL> CREATE TYPE first_names_t IS VARRAY (2) OF VARCHARZ2 (100);

2

/

lype created.

SGL> CREATE TYPE child_names_t IS VARRAY (1) OF VARCHARZ (100);

)

/

Type created.

REM Section B
SGL> CREATE TABLE family (
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&

2 surname VARCHARZ(1000)

3 , parent_names first_names_t
4, children_names child_names_t
5 &

lahle created.

IS

REM Saction C

S0L>
1 DECLARE
2 parents first_names_t := first_names_t ();
3 children c¢hild_names_t := child_names_t ()};
4 BEGIN
5 parents. EXTEND (2);
5 parents (1) := "Samuel’;
7 parents (2) := "Charina‘;
8 i
9 children.EXTEND;
10 children (1) := 'Feather”;
11
12 -
13 INSERT INTO family
14 (surname, parent_names, children_names
15 )
15 VALUES (Assurty’, parents, children
17 bH
18 END;
s> /

PL/SOL procedure successfully completed.
5GL> SELECT = FROM family
2 /

SURNAME
PARENT_HAM=S
CHTLDREN_NAMES

Assurty
FIRST_NAMES_T{ Samuel’, "Charina )
CHTLD NAMES T{ Feather')

Crporn  |Onncamne

Paapen A | Henoarsyem onepatopsl CRIATT TYPM gasa o0BABIeENS IBYX PAZHEIX TI-
moB YARRAY. OOpaTuTe BHMMAaHHe, UTO AJAA THHA VARRAY Heobxommmo
VKA3bIBATE MAKCHMAJBHYI) IMUHY Koaaeknuu. To ecTs, o cyTH, Moe
00BABIEHHE B HEKOTOPOI hopMe THKTYET ONPENeeHHVI0 COITHATBHYIO
MOJHUTHRY: ¥V UeJI0BEKA J0MKHO ObITH He O0JbIIE ABYX POAWUTENeH U He
foasiIe 0THOTO pebeHKa.

Pasgen B |CosgaeM pedAnMOHEYIO TADAWNOY ¢ TpeMA cToadmaMu: cToader YARCHAR?
Aas paMMIMM ceMBM M ABa cToabma YARRAY: ogue an4a poguteneii, BTo-
PO A0 meTei.
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Crporn |Onucammne

Pasgen C,| O6baBaseM ABe JJOKAJBHBIX IIEPEMEHHBIX Ha ocHOBe THIA VARRAY ypoB-
cTpokn  |Hsacxemel. Kak ¥ B cayyae ¢ BAOMKeHHBIMH TAOIMIANMY (M B OTJAMYHE OT
2-3 ACCOIMATHEHBIX MACCHBOB), HE0OXOIMMO HCHIOAL3OBATE 1A MHUIHMA-
JIMSAIMY CTPYKTYPEI QYHKIHIO-KOHCTPYKTOD, UMA KOTOPOH COBIALALT
¢ MMeHeM THIA.

5-10 PacurupseM KONIeKIHH U HAIOJHAEM HX IMEeHAMHK poguTe el U e JHH-
CTBeHHOTO pefeHKa. ECAHM NMONBITATBCA BRIIOMHHTE PACIIHUPEHNE IO
IBYX cTpok, T0 Oracle maumuupyer ucknouerne: «ORA-06532: Sub-
script outside of limit errors.

13-17 BetagasieM cTpoky B Tabauiry family, IpoeTo YKA3KIBAS HASBAHMSA KOJI-
JeKIHH TAma YARRAY B criMcke sHauveHHB gaa Tabawmmwsi. Hecomuenno,
Oracle apauuTeALHO ofJeruaeT A1 HAC MPOLENYPY BCTABKY KOJJIEK-
M B peATHOHHEE TAG Ik

BcTpoeHHble MeTogbl KONNeKuun

PL/SQL opeanaraeT psig BCTPOSHHEBIX OIpomeAyDp U MYVHEKIUH, Ha3bIBAEMBIX
Mentofdamt KOAREKYUIL, KOTOPBIE TO3BONAT TOIYYaTh HHPOPMAIIHIO O CO-
JEePKHMOM KOJLIeKOUH U U3MEHATH 3TO COAepKuMOoe. [lOCTYIIHE CaIeayio-
OTHe MeTOALI KOJIIeKITHH:

Dynryua COUNT
BosppaniaeT TeKyniee KOJHUECTBO 3JIeMEETOB B KOJIMeKIIAH.
ITpouedypa DELETE

YnmandeT W3 KOJJIEENUH OAWH UMW HECKOIBKO B3IeMeHTOB. Hcin sie-
MEHT paHee He ObLI yaajieH, TO yMmMeHbinaeT sHaderne COUNT. Iaa xox-
meknuu THoa YARRAY BOBMOMKHO yaaNeHMe TOJBKO BCETO COJeD:KHUMOTr0
KOJUIeKI UK CPasy.

DPynryus EXISTS

Boasepamiaer TRUL mau FALSC B 38 BUCHMOCTH OT TOTO, CYIIECTBYET JIH OII-
pefeeHHBI 3TeMeHT.

ITpouedypa EXTEND

yBeJIHT-IPIB&BT KOJIN4eCcTBO 3JIeMeHETOB BO BJIOJRBHHOﬁ TaﬁJIHHe HJIH KOJ-
nexnuu Taoa VARRAY. ¥VeenuumbeaeT spauesume COLNT.

Pynrxyuu FIRST u LAST

Bosepamawor sauMeHbsmwi (FIRST) mw maumbonsmui (_AST) Acmoab3ye-
MBIH HHAEKC DJAeMEeHTa KOJIIeKIITHH.

Dynryua _INIT

BosepaniaeT MaKCHUMAJILHO TOTYCTHMOE ATA KOMJeKIum Tuma YARRAY
KOJHAYeCTBO BJIEMEHTOB.
Pynruuu PRIOR u NEXT

BosBpamaoT UHAEKC BIeMeHTa, HellOCpeICcTBeHHO OpeAllecTBYIONIero
(PRIOR) yKa3zaHHEOMY HJIH CIeAVIomero 3a Ham (NLCXT). 9TH MeTOAEl BCe-
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ria QOJKHEBl UCIOAB30BATHCA IJA 00X0Ia KOJIMeKIHl, 0COGRHHD ecin
PeYE HAeT 0 PasPeKeHHBIX (MIH MOTYIITHX TAKHMMHE CTATh) KOMTEKITHAX.

ITpouedypa TRIM

Yamamser 3J1eMeHTHl H3 KOHIA KOJJIeKOHHN (¢ HAanOOJbIIHM HEIEKCOM).
Yuenbmaer sHauenue COUNT, ecsam s1eMeHTHI He OBIIH paHee VAATEHBI
nocpeacTsoM DELETE.

OTH OpOrpaMMELI HA3LIBAIOT Memodaml IIOTOMY, ITO NpH o0pallenud K HHM
CHHTAKCUC OTIHUALTCA OT OOBITHOIO CHHTAKCHCA BEIZ0OBA OPOUEAYD U OYHK-
nmit. MeTo[Bl KOJMIEENHH HCOOAB3VIOT CUHMAKCUC Memodos, KOTOPEIH 06-
INENIPHEAT B 00beKTHO-OPHEeHTHPOBAHHBIX A3bIKaX, TAKNX Kar C++.

B 061memM BHIe BEI3OB BCTPOEHHEIX METOOB AJS ACCOMMATHBHBIX MACCHBOR
MOXKEeT HMETE ABe (DJOPMBI:

* Quepanusa Oe3 apTyMeHTOB:
uME_ Ta0auys, 00epauns
¢ QOnepanus, apryMeHETOM KOTOPOH ABIAETCA HHAEKC CTPOKH:
UME TaOmN. 0nepatus(HoMep_rraekca [, Homep uHaekca)
Hanpuwmep, cienyiiomuii onepaTop BosepainaeT RUE B cryduae, ecnu onpe-
neneHa 15-4 cTpoka acCOMMATHBHOTO MaccHBa company_tab:
company_tab. EXIST5{15)

MeToaw kommeKnHili He AOCTYIHBI U3 SQL; oHM MOryT MCOONB30BATHCSA
TOJBKO B nporpammax Ha PL/SQL.

Mpoueaypbl, GyHKUUAU U NaKeTbl

PL/SQL mogaep:kHBaeT CIEAVIOIIHE CTPYKTYDPHI, IOZBOISIOIINAE PAZOHTH
Ball KOJ Ha MOLYJIH:

HMpouedypa

IIporpamma, KOTOpad BRIIOJHAET OJAHO VI HECKOJIBKO NeHCTBHH U BEI-
3bIBaeTCd KaK HcnoNHAeMblH onepaTop PL/SQL. Mcnonsaya COUCOK TIa-
paMeTpOB, BBl MOYKETe TIepeaBaTh HE(POPMAITHIO B IPOIEAYDY U U3 Hee.

Dynryus
IIporpaMma, KOTOpad BO3BpallaeT eAVHCTBEHHEOE 3HAYEHHE H HMCIOJb-

3yeTcd Kak BeIpameHne PL/SQL. Mcnonbrya coicoK mapamMeTpOR, BEI
MOKEeTe IepeflaBaTh HH(POPMAHID B PYHKIIHIO.

ITaxem

HUmMmerOBaEHAA KOJIEKIIHS IPOIEAVDP, DYHKOHI, THIOB U I€PEMEHHBIX.
Ha camom Ageje IIageT ABJSIeTCA CKOpee HE MOAYVIIEM, a METaMOIAYVJIEM,
HO 0e3 ero YOOMHUHAHMS OOHCAHHE MOAYIBHOH CTPYKTYPE! ObLI0 OB He-
IIOJITHBIM.
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Tpuceep dasvt annbix

Hafop KoMaE[, KOTOPEIH 3anycKaeTcsa Ha UCHOOJHeHHe OPU HACTYIIe-
HHU OTIPEeNeHHEOT0 cOOBITHA B Ha3e TaHHBIX (HaTPUMED, BXO B TPHJIO-
JKeHUe, H3MeHeHHe CTPOKH Tabiaunel, ncrnonaaerae DDL-komasB1).

Obsermublii MUn Uau IK3EMNAAP 008EKMH020 MUNA

Oracle-Bepcnsa 00beETHO-OPUSHTHPOBAHHOTO KJacca (TO €CTh TOTBITKA
ero smyiannn ). O6beKTHRIE THILI OIUCEIBAIOT KAK COCTOAHNE, TAK U I10-
pegenue, o0beauEAA cOOCTBEHEO AaHERe (D0oA00HO pPelaHOHHON Tab-
JTUMe) ¢ TpaBUIaMH (DIpomeAypaMi U PVERIUSIME, MAHUIYJIAPYONH-
MH C 3THMH JaHHEIMI).

B arom pasgese MBI OOTOBOPHM O OpOOeAypax, PYHKOHAX H OaKeTax.
Tpurrepsl 6vayr onucanel gamtee. O0beKTHBIE THIOB He OYAYT pacCMaTpH-
BATHCS B 5TOH I71aBe, TAK KAK MAJIO KTO M3 pa3paboTUYNKOB (M HOYTH HHKTO
H3 aAMHEHUCTPATOPOB 0as JaHHBIX) HCOOJIB3VET 00BbeKTHO-OPUEETHPOBAH-
BEIe BoaMoskHOCTH Oracle.

Mpouenypsbi

Hpouedypa — 970 MOAYITH, BHITOMHATINH OHO HIW HECKOJIbKO NefCTBUH.
Brisoe npooegypsl B PL/SQL npeacrasiaaer cofoil He3aBUCHMBIHA HCIIOJN-
HiieMsBlil onepaTop, nostToMmy PL/SQL-610K MOXKeT COCTOATE TONBKO U3 BEI-
30Ba TponeAypbl. IIpomeaypsl SBASIOTCT KJIIYEBBIME COCTABIAIOIIIMH
MOJYIBHOTO KOJa, KOTOphle 00ecneYUBaIOT PYNNUPOBKY U BO3ZMOKHOCTE
TOBTOPHOIO HCIIOJIB30BAHUS IPOrPAMMHOM JIOTHKH.

CTpykTypa npouenypbi
PL/SQL-nponenypa uMeeT ciaeAyHOIAN opMar:

PROCEDURE [cxewma. Jums [( napawmery [, napamere ... ] ) ]
[AUTHID DEFINER | CURRZNT_USER]
18
[onepaTops 0Bbganeris]
BEGIN
ACAGRRABMbE GRepaTopy
[ EXCEPTIOM
aOnepaTops GOpatoTKE HOKRGYeHHE |
END [oms]

rjae Kasabplil 3JIeMeHT MMeeT COOTBETCTBYIOIee HA3HAYCHHIE:

cxema
Hms#a cxeMBl, KOTOPOH NPUHAMJIERAT Nponeaypa (HeobAzaTebHBIN Ta-
pamerp). Ilo ymMoauaHEH0 ODPOOEAyPa NPUHAIIEIKAT CXeMe TeKYIIero

MOJB30BaTENA. A cO3NAENA OPOMEeAVPEl B APYIOH CXeMe TeKVIeMy
TIOJIB30BATEINIO MOTPEOVIOTCS COOTBETCTEYIOIINE TPUBHIET .

e

Wma opomeaypsl, KOTOPOe YKA3EIBaeTCA CPasy MocJe KII0UYeBOro CI0Ba
PROCCDURL.
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HAPEaMETEH
HeobasarerbEEIH cCOUCOK IAPAMETPOB, KOTOPEIE MOI'YT OBITEH OIpegese-
HEI JJ1A Nepegadn HHOOPMATHH KaK B TPONeAYDY, TAK U U3 Hee 00paTHO

B BEI3EIBAIOIIYIO IPOIPAMMY.
AUTHID nped.nosxcernue

OnpepesseT, ¢ KAKUMU NIPaBAMHU 6yJeT HCIOAHATECS NpoNeAypa: ¢ Ipa-

BaMH ee BIajejbhOa (CO3AATENA) MJIHM JXe ¢ OpaBaMU BEI3BIBAIIIEIO

mob3oBaTenda. [IpHEATO TOBOPATE O ABYX MOJENAX NCIONHEHHAA: € NPa-
samMu 1adelbld U ¢ NPABAMIU BbL3bIBAULEZO0.

0epaTOs 00BABALKHNA
O6LABIEHUA TOKATLHEIX HACHTH(PUKATOPOB AJA TaHHOH TPONeayphHI.
Ecnu Bl HHYETO He 00'BABIALTE, TO oTlepaTopkl 15 u BEGIN 6yayT creno-
BaTh HEIOCPeJACTBEHHO APYT 3a APYIOM.

HCTIOAHABKYE ONEPATODS

OnepaToprl, KOTOPBIE IPOMELYPA UCIIONHALT IPH BeI30Be. [locie Kito-
qeBor0 ¢jiosa BEGIN mo kawdueBriX cioB END mau EXCEPTION mosskeH HBITH
VEazaH X0TaA ObI OHME HCIIONHAEMEIH omepaTop.

OrepaToy 00paloTKI MCKINYEHIT
Heob6asaTensable 06paboTUYNKU HCKITYeHTH JJIA OPOoneAyphl. KEcad BEI
He 0OpabaTrpiBaeTe SIBEO HAKAKHE HCKJIUEHHS, TO IPOIYCTHTE KII0Ue-

Boe ¢JoBo EXCEPTION u 3aBepnIMTe pasjies] UCIIOJHEHUA KJIUEBBIM CJO-
BOM END.

BrizoB npouenypbl

TIpouenypa BHIBEIBAETCA KaK HenolHEAeMEIH omepaTop PL/SQL. Apyrumn
CJI0OBAMH, BBI3OB OPOLefYPhl ACJKEH 3aBePOIATHC TOYKOH ¢ 3amsaToi (3)
U HCOOJHATECA J0 HJIH DocJe APYTUX (eI OHU ecTh) onepaTopos SQL umu
PL/SQL B ucnomaaemom pazjene PL/SQL-G1oka.

Ons samycea mpomegypel aoply_discount HCOONLBYIOTCA CAELYIONIHE OIe-
PaTOPHI:

BEGLN
apply discount( new company id, 0.15 ) -- ckriuxka 15%
EMD;

Ecnu npomenvpa He IpHHHMAeT DapaMeTpPOB, MOMKHO BBI3BIBATH €€, HE HC-
OOAb3Y A CKROOKM:

display store summary,

B Bepcuax Oracle8i Database u crapmiie MO HO BRJIIOYATE B BBRIZ0B [IPOLE-
OYPEI IYCTHIE CKOOKH, HATPHIMED!

display_store_summary( )



62 Mnasa 1. BeegeHue B PL/SQL

DyHKLNN

DPynryua — 3T0 MOAYIH, BOSBPAMIAII NN 3HaUYeHe. B oTIHYHE OT BEIZ0BA
Oponeaypsl, SIBISIOIIErocs He3aBHCHMBIM HCOOIHAEMEIM ONepaTopoM,
BHI3OB (DYHKIIHHN MOMKET CYIIECTEOBATEH TOJMBKO KAK YACTh HCIOIHAEMOTD
onepartopa (To ecTe OH MOeT ObITE, HAIPHMEpP, DJIEeMEHTOM BBEIparKeHHs
HAX 3HAYEHUEM, IPHUCBAHBAEMBIM [0 YMOJIYAHNIO IPH 00bABIEHUH Oepe-
MeHHOI).

Dysrnug Bo3BpaliaeT 3Ea9eHue, KOTOPOe, eCTeCTBeHHO, OTHOCUTCA K Ka-
KOMY-TO THOY AaHHEEIX. PYyEKOHA MOXKeT Henoas30BaTecd B PL/SQL-ome-
PaToPe BMECTO BEIDAKEHAT, MMEIOITEro TOT e THI JAHHLIX, 9TO U BO3Bpa-
maeMoe PyHKIMeld sHaYeHHE.

DyEREOTHE YPE3SBEIYANHO BaKHEl OPHA CO3JaHEHNA MOAYIBHBIX KOHCTPYKITHMA.
Haopumep, qw060e 6usHEec-OpaBUI0 HAU (POPMYJA B BalleM IDHIOMKEHHHA
JOIKHEE! OBITE NoMeleERl B ¢yErmun. Jlrofoil sanopoc, Bosspalaioniui
eIHHCTBEHHYIO CTNOKY, TAKKe cIeyeT onpeldeNiATs B (PYHKOUH, ¢ TeM 9TO-
0b1 o0ecleYHTh OPOCTOH M HaLesKEBIH cnocob ero DOBTOPHOIO HCIOJIB30BA-

HHI.
o .
.:‘;.' HP.ROTODBIB paspaﬁoTtﬂdEH IpesrnoOuHTAIOT MOJAraTeCda He Ha (byHH'
a:. a IIHH, a Ha IpoLIeIVpPbl, BOSBPallamIIine E]—I(lmpmaumo Hepes CIIMCOK
= a

* Y TApaMeTpos. Ecny BB 0OTHOCHTECE K 1X 4HCAY, TO He 3abyAbTe Ipo-
* BEPUTH, UTO BCe BALM OM3HEC-NPARUIA, GOPMYIB M 0THOCTDOUHELS
3ampOCH! «CHPSTAHBI» B POV PHL.

Ecnu B npuso:KeHUY onpefeneHo H HCOOAB3YETCA Mano (DYEROHH, TO ero,
CKOpee Beero, 0yeT cI0KHO NOAJep/KABATE I COBEPIIEHCTBOBATE.

CrpykTypa pyHKL AN

CrpyrTypa QVHKIIMH COBOAAAET CO CTPYKTYPOH HOpoOLHeayphbl, eqUHCTBEH-
HOE OTIHYHE COCTOUT B TOM, UTO (PDYHKIHS BRJANOTAET B celd ellle OIpero-
weaude RETURN:

FUNCTION [cxema. lums [( napawers [ napamerp ...]1 ) ]
RETURN 1uti BOIBRAUaEMuX _ JEbX
[AJIHID DEFINER | GURB=NI_USER]
[DETERMINISTIC]
[PARALLEL ENABLT ... ]
[PIPELINED

[onepaTopy OfbganesHs]

BEGLN
ACHONSBMNE BIEDET 00N

[EXCTRTION
onepaTeps 0BpatOTKI HOKADYernE ]

END [ wms 1:
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THe 3JeMeHThl HMEHT CIeAyIoniee HasdHaUYeHAe:

CXEME
HmsaA cXeMEBI, KOTOPOH NPUHAAJIEKUT OYEKIUA (HeobA3aTe IbHBIN Tapa-
meTrp). Ilo yMon4aEn0 QYEKOHA OPHHAAIEKNUT CXEME TEKYIIEro O0Ib-

soBaTend. [Ina coaganuda Iponegypsl B APYTOH cXxeMe TeKYINeMY OOME-
30BATEN ToTPebfyIOTCA COOTEBETCTEYIOIIHE MPABHAJIETHHA,

UM
HUma (pyEKOHH, KOTOPOE YKAa3EIBAETCA Cpazy NocJe KJIHYeBOT0 CIOBA
FUNCTTON.

napameTis
HeobGAzaTensERIH ¢CTACOK TAPAMETPOB, KOTOPEIe MOTYT OBITH OTIpeIee-

HEI [IJId Depefadl HHEGOPMAllid KaKk B (DYHKIIHIO, TAK U H3 Hee o0paTHO
B BBIZBIBAOIIYIO MPOTPAMMY.

TiHn_BO3BPalaEMbX_QHHHHX

Tun naEHBEIX 3HAYEHHA, BO3BPANIaeMOro (hDYHKIHeH, KOTOPBIH 00A3a-
TeABHO JOJIKEeH OBITEH YKABAH B 3ar0J0BKe (DYHKITHHN.

AUTHID nped.aoicenue

OnpegendeT, ¢ KAKHIMH IpaBaMu 0y JeT HCIOAHATLCA OPOneAypa: ¢ Ipa-
BAMH ee BIaJesbhOa (co3AaTeNd) WIH jKe ¢ OPABAMH BEIZLIBAIOIIETO
nons3oBaTend. [IpuHATO TOBODUATE O ABYX MOJAENAX HCOOJHEHHA! € NPU-
MU 8Aa0ebLd U ¢ NPABAMU Bbl3bLEANLEZ0.

DETERMINISTIC npediomcerue

Ilofgcrazka OOTHMHBATODY, TOIBOIAKNOIAA CHCTEME HCOOMBROBATE CO-

XPaHeHHOYIO KOIHIO BO3BpallleBHOro hyurnueil pesyasrara (Ipe ero na-

muunn). OOTHMHZATOD 3a0pOca OOpefeNdeT, ¢IeAyeT JIU BEIODATL CO-

XPAHEHHAVIO KOTHI WIH e BRBI3BATE (DYHKITHIO TOBTOPHO.
PARALLCL_CNABLL npedaoscenue

Ilogckaska ONMTHMUBATOPY, paspelnrampInasg OapajaebHOE BHIMOJIHE-
HHe )YVHKIIMH IIPH BEI30Be U3 onepaTopa SELECT.

PIPCLINED nped.toxcernue
¥YrasnpIBaeT, UTO Pe3VIbTATEl TaOMIMYHON (PYHKOIUH JOJYKHB BO3BpA-
IATHCA IOCTPOYHO ¢ IIOMOIIBE) KoMaHAEL PIPE ROW.

ORepaTogs 00baBACHNA

O6bABIeEUA TOKATLELIX HASHTH(PUEATOPOR AId TaHHOH QyEROnu. Ec-
JIA BBl HAUYEro He 00'bABIAeTe, TO onepaTopsl 15 u GLGIN 6yayT ciefoBaTh
HeOocpeACTBEHHO APYT 3a APYIOM.

HOOOARAEMbE ONeEpaTOlH

OnepaTopsl, KOTOpBIe PDYHEIAA ACIOJHAET ITPHA BhI3oBe. [locie KImYe-
BOro cioBa BEGIN mo KIUYeBBIX cioB CND mam CXCEPTION moimkeH OBITH
VEA3aH X0TA OBl OAMH HCIOITHAEMBIA OTepaTop.
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oRepaTopy 00pACOTKY BCKIOYEHNT
Heobazarenrnasle 00padoTINKH UCKIYeHHAH Ana QyERDEA. Ecian BEI
He 06pabaThiBaeTe ABHO HUKAKHWE UCKIINUEHUA, TO MPOMYCTHTE KIH0Ue-
Boe ciIoBo EXCEPTION m 3aBepmunTe pasfies] UCIOJHEHUA KJIUYEBRIM CJIO-
BoM END.

BbizoB pyHKLMN

DyHKNUA BEIBEIBAETCH KAK YACTh UCIOJIHSIEMOI'0 OLePaATOPa U MOXKET HC-
TOIB30BATHCA B COCTaBe omepaTopa B J000M MecTe, IAe paspelieHo HC-
IOJIB30BAHUE BEIpaKeHUil. PaccMoTpuM Ha npuMepax pasjMvuHBIE BapUaH-
THI BBIB0OBA (DYEKIUH:

¢ llpucramBaHlde DepeMeHHOH 3HAUEHHA IO YMOMIAHUK) NPH MOMOIIH
BRIZOBA WYHKITHH:

DECLARE
v nickrame VARCHARZ{100) =
favorite nickname{ Steven ),

¢ HWcnonbzoranne PyHRIHU-UIeHA ATA 00HEeKTHOTO THIA Dot B YCI0OBHOM
BBEIDaKeHIN:
DECLARE
my par-ct pet t :=
pet_t (1001, 'Mercury’, 'African Grey'.
TO DATE (709723719967, "MM/DD/YYYY ' )):

BEGIN
IF my parrol,age < INTERVAL "50° YEAR -- t1wr INTERVAL B 9i
IH=N
DEMS_QUTRUT. PUT_LINE ( Still a youngster! ).
END IF;
e Wapredenue 0LHOH CTPOKH HH(MOPMAIIMHE 0 KHHI'e HEOOCPELCTBEHHO B 3a-
OUCK:
DECLARE
my Tirsl _boos booksk%ROWTYPE,
BEGIN

my_Tirst_bogk := book_dirfo.orerow (°1-55592-335-97);

e JlomyueHHe 3HAYEHHS KYPCOPHOH mepeMeHHOH ¢ uHbOpMAanuei o Ipo-
CPOYEHHBIX KEUTAX AJA OOpeJesleEHOTO I0JIb30BATEN:

DECLARE
My overdue info overdue rol;
BEGTM
my_overdue_infec :=
book info.overdue info ("STEVEN FEUERSTEIN');
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MapameTpsbl

IIpoueaypsl 1 GYHEOIHH MOTYT HCOOJB30BATE NAPAMEmMpPyl A5 Iepeiadn
uadopMaAIHKT MY MOJAYIeM H BrIsbpiBaomiuM PL/SQL-6roxoM (B 060X
HANIPABIEHIAX).

IlapaMeTpbl MOAYIA UMEIOT He MeHbIIIee 3HAYMEHHE, YeM peajlusyioniuii Mo-
IYJIb KOoA (Teno Moayasa). KoHedHO, BRI AOJLKHEEI o0ecnednTs paboTocmocob-
HOCTE MOAV.JLA. Ho Bce xe CYTh CO30aHHUA MOAYJIA 3aKJIHNYaeTcda B TOM, YTO
OH MOJKET BEIBEIBATHCA (B UAeaNe) HECKOJBKUMH APYTHMH MOAVIAMU. Kc-
JU ke COHCOK MapaMeTpoB IJ0XO COCTABJIEH WJIH HeNOHATEH, TO APYIUM
TporpaMMHACTaM BYIeT CA0KHO HCOOJMB30BATH TAKOH MOAYNIb, U MATO KTO
3axo4eT ¢ HUM BozuThcd. M 6)?,118'1' YEE He BaKHO, HACEOJBEO X0pPOOIO BRI
HAIHCcAaJIH CBOH MOAVIBL, €CJIH HUKTO HE 3aX04YE€T MM IIOJIB30BATBCH.

PL/SQL mpeanaraer pasiaudyHEIEe CPeACTBa AIA 3(PHeKTHBHOrO COCTABIE-
HHUS COUCKA TApaMeTpoB. B pasaene 6yayT pacCMOTPEHEI BCE BIIEMEHTHRI OII-
peaeeHHA TapaMeTPoB.

OnpepeneHve napamMeTpos

hopMabEEIE IAPAMETPE ONpeJeNATCa B COHCKe IADAMETPOR IpOrpaM-
mbl. ONpefeeErne IapaMeTpa YPe3BEI9aHO TOX0Ke HA 00bABIeHNe Iepe-
MeHHOH B pasgeine o0basnesni omoka PL/SQL. [Ipa BasKHEBIX OTIHYHI CO-
CTOJIT B CJIeaAVIOOIeM: BO-IEPBBIX, IJS [IdpaMeTpa J0JIHeH ORITH VEas34H pe-
SKHM HCIOOME30BAHNAS, & BO-BTOPHIX, IPH OTpefeTeHnH TapaMeTpoB Helbas
HAKJaJBIBATh HA HUX OrPAEHYEHUA.

Ofsaeaerue ¢ 02pAHUYeHUEeM — 5T0 0O BABIeHHe, HAKJIAABIBAIOINEE OTDAHH-
YeHHe HA 3HAUEHHWEe, KOTOPOe MOJKET NPHCBAHBATHCA IEePeMeHHOH, 00bAB-
JsIeMOH ¢ ZaHHEIM THIIOM ZAHHBIX. Ofsa61eHue Gei ozpanHuienus He Ha-
KJaABIBAST TAKHX OTPAHMYEH U HA 3HAUYEENA. B coeayonieM o0bABIeEHH
Ha TepeMeHHYI0 COMpaty_namne HAKRJIABIBAETCH OTpAHUYEHUE: ee JIUHA He
IOJ3KHA TpeBnImaTh 60 cuMBOMOB:
DECLARE
company_name YARCHAR2(60):

OnHaxo Opu oOpejeNeHNN DapaMerpa Heo0X0JIMO HCKIIOYHTE YACTE 00h-
ABJEHUA C OPAHAISHHEM:

PROGEDURE display compary {company_name IN VARCHARZ) IS ...

PakTnyeckue n popmanbHbie NapamMeTpbl

Heobxoanmo passimyaTs ABe PAaSHOBUAHOCTH DapaMeTpoB: HOPMAIBHBIE
u harTudeckne. Popuaivible napasMemps, — 5TO HMeHa, 0D0BLABIEHHEBIE
B CHUCKe DapaMeTPOB B 3aT0JI0BKe MOZYIA. Paxmuieckue napamempu —
STO 3HAUEeHMA WJIH BEIPpAMKeHHdA, TOMeNleHERIe B COIUCOK IapaMeTpOB OPH
(PaAKTHUUYECKOM BBIZOBE MOJAYIIA.

HapaiiTe moCcMOTPUM Ha OTJIHIHA MEXAY GOPMANLHEIMA K (PAKTHUIECKUMHU
mapaMeTpaMHu Ha mpuMepe OYHEOUH tot_sales. BOT ee 3aroMoBoK:
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FUNCTION tot sales
(company_1d_in IN company.conpany_id%[YPE,
status in IN order. status code%TYPE = NULL)
REIURN sto_types.dollar_amount;

PopmaJbEEIMHU DapaMeTpaMu t0t_sales ABIAWTCA:
company_id_in
ITepBHYHBIH KII0OT TAOIHIIR COMpany.
status_1in
CraTyc 38aKas0B, KOTOPEIE JOJKEBI OBITH BKJIKYEHEI B pacyeT IpoJakK.

IJTH HopMasbHEIE NaApPaAMeTPhl He CYINEeCTBYIOT BHe PAaMOK (OVHKIHH. BE
MOKeTe BOCOPHHUMATE UX Kak 3anonuuTens (placeholders) ama daxTuue-
CKHUX 3HAYEHHUI IapaMeTPORB, KOTOPEIE OVAYT HepefaHkl B PYHKIHIO, KOraa
oHa OyJeT HCOOJIb30BATECS B IporpaMMe.

Kakum ofpasoM O0pH HenonHeHUH nporpaMmbl PL/SQL norumaer, Kakoi
(haKTHYEeCKWI TapaMeTp COOTBETCTBYET Kakomy (hopmanbHOoMy? PL/SQL
nogfep:KUBaeT ABA cO0oco0a YCTAHOBKHU COOTBETCTBUA:

Caaswni8anue no nHOo3uyUU

Heasro cBA3BIBaAET DAaKTHIECKHH mapaMeTp ¢ JOPMAJIHHBIM 0 HX I10-
SHIHH.

Ceasuleanue no uMeHU

fABHO cBsIsEIBAET hakTUUeCKU MapaMeTp ¢ GOPMATBHBIM IO UMEHH.

CeA3bIBAHME NO nosnynmn

Bo Bcex paccMOTPeHHBIX paHee NPHMEPAX HUCOOJBIOBAJJIOCH CBABBIBAHUE
TmapaMeTpoR No mo3HnuH. [Ipu ceazsiBasny nio nozunud PL/SQL yeTraHae-
JUBaeT COOTBETCTBHE MeKAY NapaMeTpaMHU Ha OCEOBAHHH UX OTHOCHTEJNb-
HEIX TO3UOHUH B comcke: N-U hakTUIecKUH napaMeTp B BEIZOEE OIpOrDaM-
MBI comocTaBaderca N-My (popMaTbHOMY OapaMeTny B 3arojI0BKE TPO-
TPAMMEI.

B crepyioniem npuMepe niaa pyErnun tot_sales PL/SQL cBaswiBaer mep-
BEIH (haKTHUECKHUH mapameTp :order.company_id ¢ mepBeEIM (hopMadbHBIM
mapaMeTpoM company_1d_1in. SareM BToOpo#l (harxTHuyeckuil mapamerp N co-
mocTaB/IAeTed BTOpoMY (hopMalbHOMY DapaMeTpy status_in:

new sales = toL sales (:order.company id, "'N');

FUNCTLON tot_sales
{company 1d in IN company.conpany id%TYPE,
status in TN order.status code%IYPE = NULL)
REIURN std_types. dollar_amount;

TEHEDB BbI 3HaeTe, KaEHM oﬁpasom EOMIIHJATOD NepelaeT SHaYeHHA I1apa-
MEeTPOB B MOOY.JIH. CesI3nIBAHHE IO OTO3UOWUH, HECOMHEHHO, ABJAETCA HAH-
60Mee TOHATHRIM M YACTO HCIIONB3VEMEIM METOOOM.
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CBA3bIBAHWE NO NMEHW

IIpu cBASHIBAHWMH IO HMEHH BBl SIBHO COMOCTABMIETE (DOPMATILHOMY Tapa-
MeTpY (MMA mapamerpa) DakTHUECKHH mapamMeTp (3HaueHWe IIapaMeTpa)
HEIOCPeJCTBEHHC B BEI30BE TPOTPAMMEI, HCIOAb3YA KOMOMHEATNIO CHMBO-
JIOB —>.

CHHTAKCHC CBA3LIBAHUS 10 HMEHH '53}’,?.(8'1‘ TAKHM:
WME DOPMENTRHOTD NADAMBTRA => FHAYBRHUG 81T yMEHTE

HUwma dpopmasnbHOro DapaMeTpa ABHO YKazaHo, Tak urto PL/SQL ve gomxen
OBITATECA YCTAHOBUTL COOTBeTCTBHe (PaKTUIECKOrO DapaMeTpa opMab-
HOMY HA OCHOBe WX TOpankKa. Tak UTo ecaH BBl HCOOJAL3YyeTe CBAZLIBAHHE
oo FMeHH, TO MOMMeTe NepedyruCcJIATsE NDapaMeTpPDEl B BBI30EE IIPDOrpaMMEBI HE
B TOM HNOpPAISEEe, B KOTOPOM YVKadaHBL (l)OpMaHBHbIE ImapaMeTpPhsl B 3arojyioB-
®e. Hanpumep, BEI MOKeTe BRIZBATH (PYHKITNIO tot sales ATA HOBEIX 3aKa-
30B JIOOBIM U3 CAeIYOIINX ABYX CI0COGOB:

new sales .=
tot _sales {company ic_1in => order_pkg.company id, status_in =>"N")
new_sales =

tot_sales {status_in =>"N', compary_id_ir => order_p<g.conpany_id);
Brl Tak:ke MoKeTe HMCIOJIB30BATH B OJHOM BEI30BE KaK CBASLIBAHHE IIO
HUMEHH, TAK U CBS3bIBAHHE 00 NO3HIHH:
corder.new_sales = Lol _sales (order_pkg.company id, slatus_in =>"N");

Ecnu BRI meOoab3yeTe 06a BUA CBA3RIBAHHUA, TO BCe TIOBWIHOHHEEIE TTapa-
METPbl JOMKHEBEl IpPeJIIecTBOBATh KAKHUM OB TO HH ObLJI0 MMEHOBAHHEIM
(KaK 3TO cAeNIaHO B IPeIBLAVIIEM IPHMEDE).

PeXXnmbl UCNONbL30OBaHUS napameTpoB

Onpepenaa napaMeTpsl, BB JOMMKHEB] YEAZATH, KAKHM 00DpA30M WX MOKHO
HCIOJAb30BaTE. CyIIecTBYIOT TPH PA3JUYHBIX Pe)CHMa MCIOJAb30BAHM IIa-

PAMEeTpPOB.
Pemxum | Onmncanne HenoabszoBaHue MapaMeTpa
IN ToabKo ANA 4TeHKHA| SHAUYSHHE MAPAMETPA MOMKET HCI0JIb30BATHCA BHYT-
PM MOZYAA, HO M3MEHeHHNE IAPAMETDA 3aIPeIeHo.
ouT Toasko gna sanucen| Mogyas MoMeT NPHCBOUTh DAPAMETDY SHAUEHHE, HO
CCRLIATRES HA HETO B MOTYJIE 3aTPelleHo.
[NOUT | daa urenmsa U 3a-| Mogyiab MOMET CCBIIATBCS Ha mapaMeTp {IUTATH)
nucu ¥ M3MEHSITh €r'0 3HAYCHHE (3aIIUChIBATE ).

PeXHM HCIOJIL30BAHNAA ONpefeldeT, KAKHM 00pa30oM IIPOTPAMMA MOMKET
OPHMEHATH 3HAYEHHE, OPHCBOEHHOEe (OPMANBHOMY IapaMerpy. Pemum
HCIIONL30OBAHHS OapAMEeTPa 3alaeTcdA HeOoCPeACTBEHHO IIOCIe YKABAHHSI
FMeHH DapaMeTpa mepell YKa3aHHeM ero THIA M 3HAYeHH 10 YMOJIYAH U0
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(ECJIH 0OHO OHDB,Z[BJIBHO). B zaromnoeke CJIEJIYIOU_IEEJI nmponeaypbl YEA38HEBI BCE
TPH PeXHMAa HCIIOJBb30BAHH IAPAMETPORB!

PROCTDURT predict_activity
{last_date_in IN DAIE,
task desc irgut TN QJT WARCHAR?
next_date_out QUI DAT=)

Ilponmenypa oredict_activity npHEEMAaeT ABa 3JeMeHTAa JaHHBIX: JaTy [IO-
cIeHEero AeHCTBHA W OMHCaHWE TOTO AeHcTBHA. B pesyiepraTe paboThl
Opolenypa BOSBpAIIaeT TAKKe JBa DJIEMEHTA JaHHBIX: ONHCAHHEe JeldCcTBHs
(BOBMOIHO, H3MEHeHHOe) W JaTy chaeaviomiero gefictBma. Ilapamerp
task_desc_i110ut oopegerser xakx IN OUT, mosToMy IporpaMma MosKeT UHTATh
apryMeHT U H3MEHSATH €0 3HaYeHHe.

MakeTsl

ITaxem — 3To CTPYINOHPOBAHEHEIE BMecTe 3neMeHTH PL/SQL-roga. IlakeTs
opejcTaBiaoT coboil GUSHYEeCKYI0 H JOTHYECKYIO CTPYRTYPY [IJiA Opranu-
3anuu OporpaMm d apyrux aaeMmerToB PL/SQL, Takux xak Kypcopsl, THIIEI
u nepemeHsbie. OHA TakKe OPEJOCTABJAKT BaKHBIE (DYHKIHOHAJIHLHBIE
CpeicTBa, TaKHe KaK COKPLITHE JOIHKH H JaHHBIX, ONpedesIeHHe NIobajb-
HBIX AAHHBIX (CYIIECTBYIOIIHX HA NPOTSIKEHWH ceanca) M padoTy ¢ HIMH.

MpaBuna NocTpoeHUs NakeTos

KoHcTpyKOousa maxeTa odeHb npocTa. Ha mMayUeHNe OCHOBHBIX HJIEMEHTOB
CHHTAKCHCA TAKEeTA M OCHOBHBIX IIPABHJI €T0 IIOCTPOEHUS IoTpedyeTcs co-
BCEM HEMHOI'O BpEMEHH, HO MHOTHE HeAelJH (MM JarKe MEeCSAbl) MOTYT yii-
TH HA TO, YTOGEI OTKPHITE A5 ce0s Bee HIOAHCH CTPYKTYDPH aKeTa. B aTom
pasfese MBI PACCMOTPUM IPaBHJa, KOTOPHIM HeOGXOAUMO CIeL0OBATE IPH
COBAAHUM IaKeTa.

Jna nocTpoeHEHs DaKeTa HeOOXOIUMO CO3AATE €ro cueTU(UKAINID H, TI0Y-
TH Bcerga, TejJo makeTa. Heo0X0gUMO PenIuTh, KaKHe dJIeMeHThl TomaAyT
B COSHNU(ZWHKALIHNI, 4 Kakue OyIyT CKPBITEL B Tede naxeTa. MoXHO Taxk:ke
HamucaTh 610K Komga, KoTopbl# Oracle 6yaeT HCIOIB30BATE AJIA MHHITHAIIH-
3aIUH IaKeTa.

Cneundgurkayna nakera

B conenpudurannn makeTa MepevYHCIeHbl BCE SOCTYIHBIE AJIA HCIOJIb30Ba-
HHUS B OPHIOMEHHIX SJeMeHTE IIAKeTd, a TAaKKe IpHBeAeHA BCa HHpoOpMa-
Ous, KOTOpas HeoO0xXoAmMa paspaboTUHEY AJS MCIOJB30BAHHA 3THX 3Je-
MeHTOB (9Ty HEQOPMAIIHIO YacTo HASLIBAIOT OIPOTPAMMELIM HHTep(peiicom
npunoxenna (API — application programming interface)). PazpaGoTuug
JOJKeH WMeTh BO3MOMKHOCTE PafoTaTh ¢ »JIeMeHTaMH, OPUBEIeHHBIMA
B cIenuUEATHN, He o6pamnaAchk 3a PasbACHEHHAMH O WX HUCIOIb30BA-
HWIO K KOAY Teja TaKeTa.

HpHBBHEM HEKOTODBIE IPDABHAJIA COBMaHENA CHEHI/I@HEEHI/II/I nmaxeTa:
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¢ Brr moxere 00bABIATE 3JEMEHTHl IPAKTHYECKHA BCEX THIIOB HAHHBIX:
YHCJIE, HCKIIOYEHNA, THOL U KOJUIeKINH, Ha YPOBHE IaKeTa (TO ecTh He
BHYTPH KOHKPETHOI Ipomeaypsl uin OyEKIHN nakeTta). Takme gagHbIe
HasBIBAOTCA JaMuubimu yposna naxema. Ilpu sroMm creayer usberatTh
00BLABICHUS NePeMEeHHEBIX B IaKeTe, TOrZa KaK 00bLsBJIeHHE KOHCTAHT
BIIOJHE AOMYCTHMO.

B cnemuduranuy (MK Tesle) DaKeTa Helb3A 00bABIATE KYPCOPHBIE Ie-
pemMeHHBIE ([IepeMeHHBIE, ONpeAeNdeMble Ha OCHOBe Tuma REF CLRSOR).
KypcopEble nepeMeHHEIe He MOI'YT COXPAHANb CG0E 3HAYEHUE HA TIPOTH-
KeHUU ceaHca (B pazgeine «/lanHBle nakeTa» galiee B 3TOH Iiaee Gyner
npuseneHa bonee moapobHAT AEGOPMATHAAL 0 JAHTENIEHOCTH CYII[ECTRBO-
BAHNSA JAHHBIX ).

¢ Brl MmokeTe 00BABIATE IPAKTUYECKH J00ble BUABI CTPVKTYD JaHHBIX,
TAKWe KAK KOJLJAeKITUN, 3anucl uyan Tian REF CURSOR.

¢ Brl Mo3KeTe 00BABIATE B cOeMUPpUKANNU NaKeTa NPONeAYDE U HyHEK-
MU, HO VKAZBRIBATE MOMKHO TONBKO 3aTOJOBOK MPOTPAMME! (Bce, UTO HA-
XOAUTCH BEIIIE KJIKYeBOro caosa IS man AS).

* Bb] MO eTe BEJIIYETh B CHEHHQ)HHalIHEO OaReT4a FAIBHBIE KYPCOPLBIL. BOS’
MOMHBI ABe (OPMbI ABHOTO Kypcopa: 00bLABIEHHE 3alpoca MOJKeT
BKJIIOUATH B ceda SQL-zampoc, HIH JKe 3amIpoc Mo:KeT GEITH cOpPATAH
B TeJie MAaKeTa, TOr[a B 0OBABIEHHHA Kypcopa OyIeT OPHCYTCTBOBATH
TOJNBKO Opeasio:xenne RETLRN.

e FEcau B cunenu(pUKAMUH ODaKeTa 00BABIeHB KAKHE TO IPOIeayphl HUIIH
dyEKRITUN, a TAKKEe eCIIH KypcopHad mepeMeEnaa o6basnena Ges SQL-
3ampoca, TO Heodxodumo HATTHCATE Tello TaKeTa, B KOTopoM GyayT pea-
JIU30BAHBI 3TH 3JIEMEHTHI KOJA.

* B cneogudpHURAOHIO NAKeTa MOMKHO BKIKYHTE Npeanto:kerme AUTHID, Ko-
Topoe GyAeT ONpeAensiThb, B COOTBETCTBHHM C KAKMMH TPHBUIETHAMN
paspenieHsl T00ble CCRIIKH HAa 00BeKTH : Blagensna narkera (AUTHID DC-
FINER) MM IOIB30BATENSI, BEI3kIBatOOIero nakeT (AUTHID CURRENT_USER).

e Tlocne oneparopa END B cnenmupuKanuy NaKeTa MOYKHO IIOMECTHTDH He-
00A3aTeABHYIO METKY ¢ HMEHEM [IaKeTa, HalpHMep:

“ND my_package;

Pf].(‘.CMOT]I)HM 9TH OPABHUJIA Ha IIDHMeEDPe OYeHb IIpOC'I‘Ofl CE[BI_[PI(I)HRHHHH ma-
KeTal

1 CREATE OR REPLACE PACKAGE lavoriles_phkg
2 AUTHID CURR=NT_USER

3 1§

4 llBg koHCTaHTH. (OpaTeTs BHKMaHWe Ha TO,
g —— YTO KM JaHH «TOBORSIKE» WMEHA.

6

/ c_chocclate CONSTAMT PLS_INIEGER := 16;

o

c strawberry COMSTANT PLS THTEGIR = 78;



70

[nasa 1. BeepeHue B PL/SQL

10 — (OnABre4re TUNa BRNOXSHACKH Talbawus

4 TYPT coges nt 18 TABILEC OF THTEGER;

17

13 -~ Baoxednas talivua ofbgBNEETCH HA OCHOBE 3TOM0 TUMA.

11 my_faverites codes nt:

15

16 -— Tur REF CURSCR, Bosspauapweid wadopMmauvo w3 tabiumey Tavorites,
17 TYPz fav_info_rct IS REF CURSOR R=TURN favoriteshROWTYPz;
18

19 —— [lpouelypa, KeIopas noiyHden CHucok NeNnylspHux 1CBapcs
20 —— (MCNOs L3YS ONPELENEHHLI PAHEE M) ¥ BUBOLAI

21 —— COOTBETCTBYRILYIC MHpCpMaymi

) PROCEDURE show Tavorites (lisL in IN codes nL)

23

24 —— DyHKLKY, <CICPas BCIBRALAET BOO WHPORMALKID

258 —— w3 1adauue Tavoriles o nambohee NONYIHPHCN 3/EMEIHTE,
26 FUMCTLOM most_popular BEIJRN tav_info_rct;

27

28 END favorites peq; MeTka KoHua gasd nakeTa

Kag BugnTe, ciequHUKANHAA DAKETA 10 CTPYKTYPE OUeHb [IOX03KA Ha CeK-
ouio obnpasneruit PL/SQL-6roka. OnHAKO BAaYKHBIM OTJIHUHEM ABIAETCA
TO, UTO COeNU(HKAIIHA DAKeTa He MOMKeT COeDP:KaTh HUKAKOr0 KojJa pea-
JHU3A M.

Teno nakera

Teno marera COIEPEHAT BeCh KO, KOTOPEIH HeoOXOOIM AJA pPeaIdsallHn
coenuduranuy nagera. Temo nakera TpebyeTcs He Boerja, Ho 0HO 06A3aHO
OPHUCYTCTBOBATE IPH HAJIHYHHU XOTA OBl O4HOTO U3 IEePEeYHUCIEHHBIX Jajlee
VCJIoBHTH:

Creyugurayus naxema codeprcum o06sA6JeHUE KYPCopa ¢ RPEOLONCEHUEM
RETLEN
HeobGxoguMo oOpeeIUTE B TeNe makeTa onepaTop SCLLCT.
Creyugurayus naxema codepiucum ofsasrenue npouedypol Uil GYHEUUL
Heobxoaumo npeAcTaBUTH IOTHYIO PeaIH3al IO MOAYJIS B TeJle DaKeTa.
Bam mpeGyemes ucnonnenue xoda 8 pazdene UHLYLAAIUIAULL Mela NAKema

Coenuduramusa DaKkeTa He BKIIOUACT B ce0sa HCIONMHAeMEIH pasgest (Hc-
OOoJHAeMble OIepPATOPE BHYTPH KOHCTPYKOUH BEGIN...END); BRI MOXKeTe
HCIOOJHATE KOJ TOJABRKO B TeJIe HaKeTa.

ITo cBoeft CTPYHETYPE TENO IAKETA OUEHE IIOX0MKe HA OOpPedeIeHHe IPOIeRY-
PBI, HO HM€eT U HeKOTOPbIe OTIHYHTEIHEe 0CO0eHHOCTH!

e Teyo naxeTa MOKeT BKJIIOYATEL B cebs pasgen obbLABIeHUH, HCIOJHde-
MBIH pazfen U pazfen HceKITUeHHH. Pazmen o0LABIeHUN comep:KUT
MONHEVIO PeaTU3alHI) BCeX KYPCOPOB U IPOTpaMM, oNpeelleHHEIX B CIIe-
HH[I)HRE[IIHH, a TaKe olIpeieJIeHHe JIIOGBIX IIPDUBATHBIX 2JIEMEHTOB (HB
NPHBEeNEHHBIX B coenupukanmu). IIpn sanmuynn pasaena NEAOHANN3A-
MU pasies 00bABIeHHA MOMXKeT OBITE YCT.
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* HWcnonHAeMBId pasaeq DareTa IPDHHATO HA3bIBATE pas@eﬂom UHUWUHALU-
AU, O= MOKeT cogepxaTp KOO, HOTODBIﬁ HCIOOIHAETCA IIPH Co3ma-
HHH B CEAHCE JKE3eMILTIAPa naxeTa.l

¢ Pazgen ncrsrodeEdi o0pabaTeiBaeT J00Be HCKRJIKNUYeHHA, TOPOMKICH-
HEI€ B pasfese mEHmHanrmzamnn. OH MoKeT OPHUCYTCTBOBATE B KOHIIE
NaKkeTa TOJIRKO B CIVUAE HATHYHAA PAsAeNa HAEHIIHAIN3AIlANA.

e Teno Daxera MoOKeT 6]:1'1‘5 COCTABJEHO CJIeqVIOOIHMIT cooco0aMu: OHO
MOJKeT BKJIOUATE B ce0f TONBKO paszjesl o0'bABJIeHUN, TOJILKO HCOOJ-
HAeMBIN pasfels, HCOONIHEASMEIH pasfes ¥ pasfell UCKIIOUeHUH, a TaKkKe
paafen o0bABISHUHA, HCTOIHASMEIH pasien | pasaen HCKTFIOUeHAH.

e He pazpemaeTcd NCMOJIBIOBATE TpeAsoKeHne ALTHID B Tene maxkeTa, 0HO
JOJIXKHO COJEeP:RATHCA B cenMpuKEanuu. B Tese nakera MOryT HCIOIB3O0-
BATBCA MIOOEIe 00BEKTE, O0LABIeHALIE B CISMTHPUKATTHT STOTO TaKeTa.

e Bce nmpaBuIa ¥ OTpAHNYEHHA, CYIIIECTBYIOMHE NI O0EABIEHNA CTPYK-
TYp ZAHHBIX YPOBHA IAKeTa, OTHOCATCA KAK K COENU)HKALINH, TaK
U K Teny nakera. Hanpumep, sanpemeno o0bABIATh KYPCOPHBIE TIepe-
MeHHEIE.

e Jlocne onepaTopa END B conemd(pUKAIITHHT MaKeTa MOMKHO IIOMECTHTE He-
00A3aTeAbHYI) METKY ¢ HMEHEM [IaKeTa, HalpUMep:
SNE oy package;
PaccmoTpumM peanusanmnio Tesa naxkera favorites_okg:
CREATE OR REPLACE PACKAGE BODY lavoriles pke
15

[lpWBaTHAS NepeMeHHas
g most popular  PLS TNTEGER = ¢ strawherry;

-— Peanvaauvs npouggypol
PROGEDUJRE show_favorites {(list_in IN codes_nt) I8

BEGIN
FOR indx IN 1lsl in,FIRST .. 1isl in.LAST
LOGP
DEMS _QUTPUT. put line (list in (indx)};
ENE |LOOF;

END show Tavoriles,

-- Peanuaauvs oyHkLMy
FUNCTTON mest popular RETURN fav info rot

18
"gtval Tav_into_rot;
null gv fav info ret;
BEGTN
OPEN retval FOR
SELECT =

FROM tavorites

1 IIpu mepBoM 0OPANTEHUM K TakeTy. — [lpumew. nayiu. ped.
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WHERE coce = g most popular

RETJRM retval
FXCEPTTON

WHEN NO_DATA_~OUND THzM RETURN null_gv;
END mest pepular,

END Taveriles pkg; -- Merxa cron-anums na<ena

I'Ipanma Bbl30Ba 3nemMeHTOB nakKeTta

Ha camomMm jgeste coBeplleHEHO HEBAKHO 3HATE, KAK 3A0VCKAETCS M MCOOIHS-
eTcs HaKeT (B KOHIIE KOHIIOB, 3T0 IPOCTO KOHTeHHED A 3JIeMeHTOB KoJa).
JIJ1s mOTh30BATes BAXKHO 3HATE, KAK 3a0YCTATH U UCIOIL30BATE KOHKPET-
HOLI¢ 3JeMEeHTLL, KOTOPLIE IOMENIeHE] B HaKeT.

IlakeT ABNAeTCA BaajfeJblleM CBOUX 00BEKTOB TOYHO TAK ke, Kak Tabamma —
BIaJdenbIleM CBOUX CTOA6mOB. UTo0kE 00paTUTHLCA K 3IEMEHTY, ONpeeNen-
HOMY B CIIeOH(DHKATHY MAKETA, U36He 9TOTO NaKeTa, HEOGXOAMMO YEABATH
TOMHOE UM 3IeMeHTa, HCIOIb3Y TOUeUHY 0 HoTanuio. [aBafiTe paccMoT-
PHM HECKOJBLKO IPHMEPOB.

B maEHO coenmpHKANIHE DaKeTa O0BABIASIOTCA KOECTAHTA, HCKJIIOUYEHHE,
KYPCOp ¥ HeCKOJIBKO MOAVIe:
CREATE CR REPLACE PACKAGE pets_inc
15
max pets in Facility CONSTANT TNTEGER := 120;
pet_is sick EXC=PTLION

CUHSCH pet cur (pet id in IN pet. 1d%IYPZ) BEIURN pethROWIYP-;

FUNCTION next_pet shots (pet_id ir IN pet.1d%IYPE) R=TURN DATE:
PROCEDURE set schecule {pet id in IN pet. id%TYPE):

END pets ing;
JLnA ceBIIKH Ha JI000# U3 5THX 00LeKTOB HeoOX0JUMO HCIOIBR0BATE HMA
TAKeTa B KAUeCTRe TPeUKCca TTepe]] MMeHeM 00beKTa, 4 AMeHHO:
DECLARE
-— (OngBAsSEM KOHCTAHTY Ha CCHoBe CTonbua id Tabiovuw pet.

c_pel CONSTANT pel.ickTYPE:= 1099,
v_next _apppointment DATE;

BEGIN
TF pets inc.max pers in facility > 100
THEN
OPEN pets inc.pet cur {c pel):
FILSE
v nexl appointmentl:= pels inc.nrexl pel shols (o pel);
END TF;
FXCEPTICN
WHEN pets irc. pet is sick
THIR

pets inc.set schecule {c_pet):
END;
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HO,I[H[TO.‘.‘KHB&H, MOKHO CEa3aThk, 4TO CYINECTBYHKT ABa IIPpaBHJIA HCIIQJIb30-
BAHHA 2JIEMEHTOB IIAaKeTa:

e IIpu ceulTKe WaBHe (BO BHeMIHeH MporpaMMe) Ha DIEMeHT, onpefleeH-
HEIH B cOeHNM(HKAONH HaKeTa, HeOOXOZHUMO HCIOJIb30BATH TOUYEUHYIO
HOTAUUIO B POPMATE iMA_NAKETA. MMa_INEMEHTA.

¢ Ilpu ccEHITKE BHYTPH DakeTa (B cCOeMH(MDHKAIIAA HIX B TelIe) Ha 3JeMeHT
maKeTa YKA3EIBATE EMSA NaKeTa He obazaTensHo; PL/SQL asroMmaTuue-
CKM HHTEePOPETHPYET CChIJIKY KAK HAaOpaBAeHHVIO Ha BHYTPeHHU bie-
MEHT MaKeTa.

JaHHble nakeTa

HaBHLIe TaKeTa OPeACTABIAIOT cof0l MepeMeHHLIe U KOECTAHTE], KOTOPLIE
onpeleledsl Ha YposHe nakema (To ecTh He BHYTPH KaKOH-TO (PYHKITHH
wid npomenypel magera). Q0aacTbi0 geiicTBUA OaHHBIX NAKETA ABIAETCH
He KaKadA-TO 0JHA TpOorpaMma, a Bech makeT. CTPYKTYDH ZaHHBIX TaKeTa
CYIIECTBYIOT (COXPAHAIOM C60U 3HAYCHUS) HA TPOTAMKEHNH BCETO CeaHca,
a He TONBKO BO BpeM:A HCIOJHEeHUA OLHON IPOrpaMMBI.

Ecan AJaHHEBIC [IaKeTa ollpedesieHbl B TeJle IaKeTa, TO OHH COXPaHAIT CBOH
3HAUEHU HA NPOTIKEHUN ceanca, H0 JOCTYN K HUM PaspemlleH TOABKO AT
5JIeMEHTOB 9TOT0 NaKeTa (IPHBATHEIE JaHHEE).

Ecnu paBHBIE DaKeTa onpeesaeHEl B cOeIMDUKAIIAH IAKeTa, TO OHH COXpa-
HSAIOT CBOM 3HAYEHHUST HA NPOTSLKEHWH ceaEca M HAIPAMYIO JOCTYOHE! (Kak
Ha YTeHHe, TAK U Ha 3alIHCh) 1000 OporpaMMe, 001a aoniel IpHBHIerHed
EXECUTE gna magHOTO nakeTa (00NIHe JaHHEBIE).

Ecnn oDpomeaypa makeTa OTKPBIBAET KVPCOP, TO OH OCTAETCsS OTKPBITHIM
¥ JOCTVIHBIM Ha OPOTSKEHNN Beero ceanca. Her HeobxXoauMocTu B onpee-
JIEHWH Kypcopa B EaKAod mporpamme. OIHH MOAYJIb MOMKET OTEDHIBATH
KYpCop, & APYToil — BEITIOTHATE BEIGOPKY. KpoMe ToTo, IEpEMEHHBIE TAKETA
MOTYT IepeJaBaTh JaHHEIE H3 OJHOH TPAHIAKIIMU B APYIVIO, TAK KaK Mepe-
MEHHBIE [IPHUBASAHBI K CEAHCY, & He K KaK0H-TO OIpeAes e HHON TpaH3aKIIHH,

BbiGopKa AaHHbIX

ITporpammel za PL/SQL sanpamuBsaroT BEdopManuio u3 6a3bl JaHHLIX OIDH
nomomu SQL-onepaTopa SE_ECT. PL/SQL Tak TecEO mETErpuporaH ¢ SQL,
YTO BRI MOKeTe HCTONHATE SCLLCT mpamo B PL/SQL-610Ke, HanpuMep:

DEGLARD
1_employee enployeebBOWTYPE;
BEGIN
SELECT « TINTO 1 employes
FROM employes
WHERE employee id = 7500,
END;

HcnonpsoBaHHEIA B mpaMepe omepaTop SCELECT INTO aBigeTca IpPUMEpPOM
HeABHOZ0 KYpcopa U JeMOHCTPUDPYET OIMH U3 cl1ocoD0oB 3ampoca faHHBIX U3
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PL/SQL-0noka. ITonb30BaTeNf0 JOCTYIIHEL CAAYOMIAEe CIOCO0E BBIOOMHE-
HUs 3a0poca K 0ase JaHHBIX:

Hesanvte kypeopbt

IIpocToii onepaTop SELECT. . . INTO n3BIeKaeT OOHY CTPORY MaHHBEIX HEIO-
CPEeICTBEHHO B TIEPEMeHHBLIE JOKAMBHOH OporpaMMmbl. JTo VAOOGHEIH
(m vacTo Hanboaee spPeRTUBHEIH) cmocod JOCTYIA K JaHHEIM, HCIOJb-
30BaHHUE KOTOPOI'O, OJHAKO, MOMKET IPHBOAUTE K HeOOXOAMMOCTH IIO-
BTOPHOTO KOAUPOBaHUS omepaTopa SELECT (MIH DOXO0MHUX OHepPaTOpPOR)
B HECKONMBKHEX MeCTax NPOrpaMMEL.

HAaHble Kypcopsl

Br1 MoKeTe IBHO OOBABUTEL KYPCOP B pasaene obbaABIeHNH (JIOKAIBHOTO
6MoKa maW OakeTa). B 3ToM caydae Kypcop MOXKHO 6VIET OTKPBIBATH
M M3BJEKATh AAaHHBIE B OJHOH HMJIH HeCKOJBKHX IporpaMmax, OpHUeM
BOBMOYKHOCTIH KOHTPOJA GYAYT OIHpe, UeM OPH HCOOJMLI0BAHUN HeAB-
HBIX KYPCOPOB.
Eypcopuuvie nepesenmsie

HonmoaEuTeNbHEIH YPOBEHD THOKOCTH ofecTeInBa0T KYPCOPHBIE Tepe-
MeHHBIE (00bABIeHHBIe Ha ocEoBe Troa REF CURSOR), KoTopele mo3BOIA-
0T DepefaBaTh Jras3ameab Ha Pe3yIbTHPYIOOIee MEOKECTE0, DOJIyIeH-
HOe II0 BaTIPOCy, U3 OJHOW IporpaMMbl B APYIyI. Jlrofaa nporpamma,
HMEeION[aa JOCTYI K TAKOH NepeMeHHOH, CMOYKeT OTKPHIBATh U BaKPHI-
BATH KYPCOP, 4 TAKKe BEIOUPATE U3 HEro JaHHEEIE.

Eypcopubie sbipasxenus

Tloasmeniteca B Bepeun Oracle®i Database suipaskenua CURSOR opeoG-
pasyroT omepartop SC_LCT B ykasarens (tmoa REF CURSOR) Ha peayapTH-
pyIONIce MHOIKECTEO U MOPYT HCIONLIOBATLCS B COUETAHUH ¢ Tafauu-
HHEIMH (PYHETHAMHT (0 KOTOPLIX MBI TOTOBODUM B TJaBe 3) AJA MOBLIIIE-
HHAA IPOH3BOAHTEIbHOCTH NPHIIOMKEHHAH.

TToapobHO KypCcopsl OVAYT pACCMOTPEHEI B TJIaBe 2.

TUnu4yHble onepaun Hapg sanpocamMmn

Js necooaHeHns onepaTopa SQL BEyTpu nporpaMmsel PL/SQL BeIDoTHAET
OZHHA U Te e OIePAlNH IJis BCeX THIIOB KypcopoB. B ogrux cayuaax PL/
SQL BEIDOMHSET WX ABTOMATHYECKH, 4 B APVIHX (IJA SBHBIX KYPCOPOB)
OPOrpaMMUCTyY HeOOXOAHMO HATHMCATD COOTBETCTBYOMIHH KO,

Cunmarcuieckilii anaius

ITepebiM sTamoM o6paboTrn onepaTropa SQL ABIAeTcA ero CHETAKCHYE-
CKUH aHAMHS, KOTOPEIHA OIPOBOANUTCS AJIS NPOBEPKH KOPPEKTHOCTH OIE-
paTopa 1 OOpeleseHN A IJAHA ero BEIMOTHeHAA.

Ceaszbtganue

CBA3pIBaHHE — 9TO COIOCTABIeHHe 3HaUeHWIl U3 Bamiedl IporpaMMEI
(XocT-TIepeMeHHEBIX) BATIONHATENAM HCOONAB3YVEMOTro omepaTopa SQL.
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Hna craruyeckoro SQL Takoe cBA3bIBAHHE BRINOMNHAET camMo Axpo PL/
SQL. Hna auraMuuyeckoro SQL mIporpaMMHCT, ecjlH OH ONJAaHHPYET HC-
OJIB30BATh NEepPeMEHHBIe CBASHIBAHHUA, AOJMEH SBHO 3ATPOCHTEH BHI-
IoJHEeHHe 3TOl onepanu.

Omixpeimue

IIpu OTHRPBITHH KYPCOpa OHepeMeHHEbIe CBASbIBAHMSA MCIOAb3YIOTC A5
onpedesIeHU PE3VIRTHPYIOMEro MHOXKecTBA KomMauabl SQL. Vkasa-
TeJIh AKTHBHOH (TeKyIlell) CcTPOKH YCTAHABAUBAETCA HA IEPBOIH CTPOKE.
B HeXOTOPHIX ¢IYYAaAX ABHOE OTKPBITHE KYPCOpa He TpelyeTcd; AAPO
PL/SQL caMo BEITOJIHSAET 3TY OMEPaIiio (HATpuMep, A8 HEABHBIX KYyDP-
COPOB HJIH BCTPOEHHOrO AHHaAMIYecKoro SQL).

Henonnenue

Ha sTane HcooJHeHR OII€PATOP BHIIIOJNHAETCS BEYTPH sapa SQL.

Buwidopra

Ilpu poinonHeHNHE 3a0poca KoMaaaa FETCH naBrekaeT cireayIiomyio CTpo-
Ky U3 Pe3yIBTHPYIONMEro MHOMKECTBa kKypeopa. Ilpu xaskmoil BeIGopKe
PL/SQL nepeaBuraeT Kypcop BOeped Ha OJHY CTPOKY MO DERYIABTHDYIO-
meMy MHOXecTBY. Ilpu paGore ¢ ABHBIMH KYypcopaMu cJIeAyeT OOM-
HUTH, UTO B ¢JIyUae, KOTJA CTPOK AJd WaBiIeueHusd Hoabmie Her, FETCH
HUYETo He AenaeT (He HHHIHUDPYeT NCKIIYeHne).

3arxpuimue

Ha »rom 9Tane Kypecop 3aKpPeIBAETCA, 0CBOOOIKAAETCA UCIOABAYEMAA UM
naMATe. Ilocte 3aKPEITHA KyPeop yoKe He CONeDIKHT DesyALTHDYIONIee
MHOKEeCTEO. B HeKOTODEIX cayuaAX ABHOe 3aKPEITHEe Kypcopa He Tpeby-
ercd, Aapo PL/SQL camo BRITIOJHAET 3TY ONepandi (HATpUMEpP, IId
HESABHBIX KYPCOPOB UJIH BCTPOEEHOTO AAEAMAYecKoro SQL).

ATpnbyTbl Kypcopos

PL/SQL nmogmepsxuBaeT pag ampudyntos Kypcopos, KOTOpble MOMKHO IpU-
MeHATH AJA DOJYIeHH HEGOPMAIHUHE O COCTOAHHH Kypcopa (tadx. 1.5).
IIpu monEBITKe CCBIMIEN HA OJWH U3 9THX aTPHOYTOR IJd Kypcopa, KOTOPEIHA
emle He Ol oTKPHIT, Oracle o6ritHO MHMIHHPYET HCeKIOUYeHme INVALID_

CURSOR.

Tabauya 1.5. Ampufymot Kypcopos

Hma Omncanne

%FOUND Boagspanaer [HJ-, ecny gaHHBIE ORLIM BRIOPAHE], B TPOTHBHOM
cayaae — FALSE.

HOTFOUND Bosgpamraer [R)5, ecIu He BRIOPaAHO HH OJHOI CTPOKH, B MPO-
THBHOM caydae — FALSE.

HROWCOUNT BoaspaiiiaeT KOJIHMYECTBO CTPOK, BRIOPAHHBIX Ma KYPCOpa Ha Te-

KVIIHH MOMEHT BpeMeHH.
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Hma Omncanne

%IS0P=N Boaspaimaer THUZ, ecin KypPCop OTKPHIT, B IPOTHBHOM CAVIAE —
=8I

BEULK BOWCOUNT BoappaniaeT KOAXMYECTBO CTPOK, MHW3MEHEHHBIX KOMAHZON

~0RALL, ns KA 0ro sNeMeHTa KOMJIe KN,

%BULK_EXCEPTLONS | Boaspamgaer mEMOpMANNO 00 MCKIKYeHHH I3 CTPOK, HaMe-
HeHHBIX KOMaHIoH FURALL, /1A KasKI0T0 3/IeMeHTa KOIeKI[HH.

Yrobsl cocTaThed HA ATPHOYT KYPCopa, YRAMKHTE ero TTOCTe IMeHH Kypeo-
Pa WIH KyPCOPHOX Iepe MEHHOH , HEPOPMAIIAI0 0 KOTOPBIX HEOOXOAMUMO [10-
JAYIHATE. PAcCMOTPUM HECKOJILKO OPHMEPOB.

* (OTKPEIT JIX BCe ellle ABHBIH Kypeop?

DECLARE

GURSOR happiness cur T8 SELZCT simple delights =ROM ..
HEGLH

OF=N happinsss cur;

IF happiress_cur%ISOPEN THEN ...

¢ (CHKOIBKO CTPOK OBLTO H3BJIEYEHO HEeABHEIM HaKeTHBIM sampocom? (OG-
paTHTe BHUMaHHe, YTO «HMeHeM» KypCcopa B JaHHOM CIyTiae SBISETCS
«SQL».)

DECLARE
TYPE dic rt 1S5 TABIT OF cepartment.department id,
ceptrnums  dic_nt;
BEGTH
SELFCT departmert ic
BULK COLLECT INTD deptnums
“ROM depar Lmenl

DRME CUTPUT. PUT | TNT (01 %BUI K _ROWCOUNT ),
=i

T BRI MOMeTe CCHLTATRCA HA ATPHOYTH Kypeopa B PL/SQL-kone (kak
._.@ 5TO TIOKA3aHO B TIPHMEPAX ), HO HE MOKETE HCMOTL30OBATH STH ATPH-
OyrTrI BHYTpH onepatopa SQL. Hanpumep, ecan 651 BH DOORTATUCH
HCIOALAOBATE aTpudyT %ROWCOUNT B mpexmzo:ernu Wl RF omepaTopa
52LECT, To peayasTaT GBI ORI TAKHM:
SELTCT egaller dic, compary id
FROM caller WHERT compary id = conpany cur%ROWCOUNT
KOMIIIATOP BeiZacT coodigenne 00 omubKe:

PLS-002Z9, AlLLribule expressior wilhin S0L expression

HesiBHble Kypcopbl

PL/SQL o6bABIAeT HEABHEBIH KYypCcoOp 4 paboTaeT ¢ HAM KaxK bl pas, Korga
eHl Beinoorassere DML-onepatop SQL (INSERT, UPDATC mm DELLTE) morwm omepa-
Top SCLLCT INTO, KOTOpBIH BO3SBpaNiaeT OAHY CTPORY 13 0a3sl JaHHBIX H 3a-
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[IHCEIBALT €€ HEMMOCPEACTBEHHO B CTPYKTYPY Aanasix PL/SQL. Takue ryp-
COPEI HA3BIBAIOTCA HEASHBLML, TOoTOMY 970 Oracle HeABHO (aBTOMATHAIECKH)
BEIIIOJTHSET MHEOJKECTBO OIepanuil obcIy:KHBaHHA KYPCOPOB, TAKHX Kak
BEIJeIeHHE IAMATH KYPCOPY, OTKPEITHE Kypcopa, BeIDOpKA JaHHBIX H T. J.

Heasrr#l xypcop — aT0 onepatop SELECT, obmamamoniuil cAeAVIOIIIMH Xa-
DPAaETepHCTHEAaMHA:

e Oneparop SELECT menmoapayeTesa B HCOOJHEISMOM pasiesie OJIoxa U, B OT-
IUYUe OT ABHEIX KVPCOPOB, He 00BABIIETCS B pasiese 0OBABIeHNTH.

* Jdanpoc BKITIaeT B ceda npeanoxenne INTO (maxm BULK COL_ECT INTD pma
nakernod obpadorkm). Ilpennoenme INT0 SBIAeTCA YacThi A3BIKA
PL/SQL (a me SQL) u cayuaT MEXaHH3MOM Hepeaavdy JaHHLIX U3 0asbl
JaHHEBIX B IOKAJbHEIE CTPYETYPH JaEHbIX PL/SQL.

e He TpebyeTcsa OTKPRIBATE omepaTop SCLECT, BEIGMpATE W3 HETO AAHHLIE
H 3aKDLIBATH €I'0, BCEe 5T0 IPOMCXOAUAT ABTOMATHYECCKH.

HedaBHEIA KypCOp IMeeT TAKOH GopMAaT:

SELECT ohumcox ¢rontyod
[BULK COLLECT] INTO orvcox nepemenmwx PLASOL
... BCTEBWARCS HagTh gnepartepa SELLCT. ..

Oracle BEIIOIBEAET OTKPHITHE HEABHOTO KYpCopa, BEIGODKY W3 Hero JaHHEIX
H 3aKPbITHE daBTOMaTHYECKH; 3TH ,D;EI‘:ICTBE[H He DNOAKOHTPOJIBHBI IPOr'paM-
MHCTY. OﬂHaHD Bbl MOMKETEe NOJYYHTD HH(DODMHIIHI‘D o HOCJIB,!IHEfI BBIIOJI-
HeHHOM KoMaHZe SQL, npoaEanMsmpoBAB 3HAMEHHA ATPHOYTOB HEABHOTO
Kypcopa (00 5ToM MBI DOTOBOPHM HHMKE B pasgene «ATpHOYTHE HesIBHOTO

rypcopa SQL»).
¥
-
- B nocaenyommx pasgenax mog HEASHLM KYPCopos MBl Oy IeM TOHN-
f:, MATH omepaTop SCL=CT [N1(, masaexalomMui (MW THITAIOTTIACT W3-
S oa.

%\+, B7eTIb) ogHY CTPORY saHHEIX. [losie GyreT paccMOTpeE OmepaTop
T BELECT BULK COLLECT INTO, KOTOpPHIH IMOZBOMSET H3BAEKATH HECKOTh-
KO CTPOK TAHHEIX MOCPEACTEOM OZHOTO HEABHOTO KYpeopa.

IIpuBeseM IpEMep HEABEOIO KYyPCOpa, KOTOPEIH M3BJIEeKAET CTPOKY M IIO-
MeIaeT €€ B 3a11HCh:

DECGLARE
1 bocx book%RUWTYPE;
BEGIN
SELECT #
INTC 1_book
FROM book
WHERE ishn = "0-586-00121-5";

O6paboTka owmMbBOK ANA HEBHBLIX KYPCOPOB

HeApHEIA Kypeop, pealnusdyemMblid onepaTopoMm SELECT, — 3To HeKoe nogobue
«9E€PHOTO ANIuKa». Bel mepegaere xomagay SQL B 6a3y nagHBIX W Ioygae-
Te Haza[ OAHY CTPORY AaHEERIX. 00 0TAeThHEBIX ONepanuax, TAKHX KaK OT-
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KPBITHE, U3BJIeUeHAE JaHHEIX U BAKPBITHE, BBl HUYEro He 3HAeTe. BaM Tak-
JKe OPHIEeTCS HMeTh B BUAY, uTo Oracle aBToMaTHYecKN WHHIHHDPYET HC-
KJOUeHU I HesIBHOTO Eypcopa SCLLCT B cIeAVIOOINX ABYX CAVIAIK:

e 3anpoc He HAXOAUT HU OJHOH CTPOKH, COOTBETCTBYIOMIEH €ro YCIOBH-
am. B stom cnyuae Oracle ugrnnupyeT ucxkmaouerane NO_DATA_TOUND.

* Komamza SC_LCT BosBpalaeT HeCKOMLKO CTPOK. B sTom ciayuae Oracle
UHEUNAUPYeT ucrnwdernne TO0_MANY_ROWS.

ATpuOyTbl HesiBHOro Kypcopa SQL

Oracle obecmieuuBaeT BOIMOKHOCTE NOJIYIEHHA HHGOPMALINY ¢ TOCTIeAHEeM
BEINOJHEHHEOM HESBHOM KYDCODPE IOCPEACTBOM CCHLIKH HA cOelHUajIbHBIE
aTpubyTE HeABOLIX Kypcopos (Tada. 1.6, B KoTopoil TakiKe ODHCAHLL 3HA-
YeHWA, BORBPANTAEMbEIe TAHHEIMHU aTpubyTaMu Ana HeaBHOr0 SQL-3ampoca
SELECT INTO). Kypcopsl ABIAIOTCA HeABHBIMH, MMEH Y HAX HET, IO3TOMY
oA ux o003HAYEHHMS HCIONB3YeTCA KJIYeBoe ciaoBo «SQL». Heasrabie
KYpCOpHI TaKxke coagarwTea ana DML-omeparopos INSCRT, UPDATC u DCLLCTL.

Tabauya 1.6. Ampubymol HEAGHBLX KYPCOPO6 U UX 3HAYEHUA

Hma Omucanne

SOL%FOUND Bosspamiaer THJZ, ecnu Opl71a BRIOpAaHA WAM M3MeHEeHa OJHA CTPOKA
(111 HEeCKOJABKO CTPOK pH paldote ¢ BULK COLI=CT THTO}, 1t FAISE —
B MPOTUBHOM cayuae (B aToM cayuae Oracle Tak:xe HEHIIMUPVET UC-
Kmouerwue NO_DATA_FOUND).

SOL%NCGT-0UND | BosepantaeT |HUE, ecnn omepaTopom DML He 6BII0 BHIGPAHO WWIH
M3MEHEeHO HH OJHOH CTPOKH, B FALSE — B IPpOTMBHOM caydae.

SOL%ROWCOUNT | BosepamiaeT KOJMYECTBO CTPOK, BHIODAHHBIX HIH H3MEHeHHBIX
KypeopoM. Ias xkypeopa SCLECT TNTC Oyzer nMeTs sHaueHne 1, ecan
cTpoKa HaiimeHa, u 0, ecan Oracle HUHHIHWDYET MCKIKUYEHHE
NO_DATA_FOUND.

SOLBTISOPEN Beerga poaepainaeT FALSE ansa HeABHBIX KVPCODPOB, Tak Kak Oracle
OTKPBIBAET H 3aKPHIBAET HEABHEIE KYPCOPH aBTOMATHIECKH .

Bce arpudyThl HEABHBIX KYPCOPOB BosBpamiaooT NULL, ecan HeABHBIE KyPCO-
DBl B TEKVIIEM CeaHce He BBEINOJHAIHCH. B OPOTHBHOM CJaIVYae sHAUYeHHS
aTpubGyTOB BCerAa OTHOCATCS K omepaTopy SQL, BRIMOJIHEHHOMY TOCTEN-
HHUM, BHE 32BHCHMOCTH OT TOT0, B KAKOM OJI0Ke HJIH IporpaMMe TAKOH ome-
DPATOP BRITOJHANCH.

fiBHble Kypcopbl

SABHEBIH Kypcop — 3To onepaTop SCLECT, KOTOPBIH ABHO OIpeAeseH B CeKITIMI
00bABIEHEII KOJA; TAKOMY KYPCOpY HIpucBauBaeTcsa uMs. SIBHEIe Kypcopsl
ans onepatopos INSERT, UPDATE m DELETE Be cozgaoTes.

IIpu paGoTe ¢ ABHEIMH KYPCOPAMHA IPOTPAMMMICT 06/IafaeT IOJHBEIM KOH-
TpoJieM HAJ pasnuuamIME gefictBuaMu PL/SQL, BEITOTHAEMBIMH B XO/€
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H3BNedYeHN A HHGQOpMAIIHA A3 0a3el gaEHEIX. [IporpaMmmucT peniaer, KOTaa
caegyeT OTKEPHITE Kypcop (OFLCN), korga BeibupaTs 3 Hero sanucu (m3 Tab-
JIUIEI MW TAGIHIl, YKA3AaHHBIX B KoMaHae SCLLCT gagEHOro Kypeopa), CKOJIb-
KO 3a0dceld M3BJIEKaTh U KOTJAa 3aKpbIBaTh Kypcop (CLOSE). UadopMannuio
0 TeKVyIleM COCTOSHHM Kypcopa MOKEO DOAVYHUTE 4Yepes ero aTpHOyTEHI.
Bo3Mo:XHOCTE CTONB TOAPOBGHOTO MOBTATTHOTO KOHTPOMA AejaeT ABHBIH
KyDCOp HERAMEHHMbBIM CPeJCTBOM IIDOrPAMMHUDOBAHAA.

[agpaiiTe paccCMOTPUM B KAaJeCTBe NPHMepa (PYHKOHUIO, KOTOPAdA OUpenend-
eT (A BOBBPAIIALT) TY CTeleHb 3aBHCTH, KOTOPYIO A HCTIBITHIBAID K CBOUM
IpYy3bAM B 3aBICHMOCTH OT MX MecTa JKHUTeJbCTBa:

1 CHEAIE OR REPLACE FUNGIION jealousy level (
7 NAME TN IN “riends. NAMESTYPE) HETURM NUMBER
3 A8

4 CURSOR Jjealousy cur

b 1S

f SCLECT location FROM friencs

T WHERE NAME = JPPER (NAME TN):

8

g jealousy_rec jealousy_cur%ROWTYPE,

10 retval HUMBER:

11 BEGTM

12 COPEN jealcusy cur;

13

14 FETCH jealousy_cur INTC jealcusy_rec:

T

16 IF jealousy cu-%FOUND

7 THEN

18 IF jealousy_rec. location = "PJ=RTC RICO’
19 THEN retval = 10;

20 SLSTF jealousy rec.localicn = "CHICAGO'
21 THEN retval = 1,

22 ND TF;

23 FND TF;

24

25 CLOSE Jjealousy cur;

26

27 RETURM -atwval;

28 END;

Irtot 6o PL/SQL BRIIOIHAET ¢IeAVIOMINE AeHCTBHA HAT KYPCODPOM:

Crporn | Onucanne

4-7 O6pasneEne Kypeopa.

0 Q6baABACHMe 3aIMCH Ha OCHOBE 9TOr0 Kypcopa.
12 OTKpEITHE Kypeopa.

14 Bribopka 13 Kypcopa 0THOH CTPOKH JAHHBIX.

16 ITpoBepka aTpulyTa Kypcopa IJsI OnpeaeTe s TOr o, HAIeHa 1 CTPOKAa.
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Crpokn | Onuncanmne

18-22 | AHaaus cogepKUMOro BRIOPAHHOM CTPOKH IS OIpeleIieHHsI YPOBHS 3a-
BHCTH.

25 BaKpEITHE KYPCopa.

JIns Memons30BAERS ABHOTO Kypcopa HeofXoJMMo cHAYANA 00'BABUTE €ro
B pasgene odbasnesni samero PL/SQL-6ioka miu oakeTa:

GURSOR wmea wvpcopa [ ( [ napameto [ napameto ... 0 ) ]
[ REIUBN gregudurauns 8038paTa
IS SCLECT onepatop
[FCR UPDATE [OF [onucox crostyosall;

TOe 4Ma_KYpeopd — MMA KYPCODPa, Cheurdukalynya_BosepaTd — HeoDAsaTeNbpHOe
openrosxerme RCTURN ams Kypcopa, a SELLCT onepatop — M60H KOpPpeKT-
"e1i SQL-omepaTop SELECT. Bal TakkKe MosKeTe IepegaBaTh B KYpcop mapa-
MeTpbl, HMCHOONBE3YS Heoba3aTeNbHLIA cOHCOK napaMeTpon. Kax TOABKO
KYpcop 00bABIIEH, BB MOMKETE OTKPBIBATE 8T'0 W BEIGUPATE U3 Hero JaHHbIe.

Oracle mogaep:sxuBaeT AJs ABHEIX KYPCOPOB TOT sKe HAOOD aTpubyTos, 4To
H AJS HeABHEBIX KYPCOPOB. SHAUEHHs, KOTOPLIE aTPHOVTEI IBHBIX KYPCO-
POB MOIYT OpHOOpPeTaTh OO H I0CHe BBINOJHEHHH VEAZAHHBIX OIepPaIHi
Haj KypcopaMmu, OpuBeeHsl B Tadm. 1.7.

Tab.auua 1.7. Snavenus ampuldymoes 261X KYPCOpoe «J0 i nocae»
8bLN0AHEHUA onepaylil Had kypeopamu

% FOUND % NOTFOUND| % ISOPEN | % ROWCOUNT
IMepem CPEN Huaunmupyer- | Muwmmuupyeres | FALSE Hannuupyercea

ca ORA-01001 [ORA-01001 ORA-01001
ITocme CPEN HJLL NULI TRUE 0
Ilepen mepsoit  [HJLL NULL TRUE 0
FEICH
ITocne neproit | TRUT FALSE TRUF 1
FETCH
Ilepexn mocne- [RUE FALSE TRUE 1
Ayrommmi FETCH
ITocae mocne- Thi=z FALSE TRUE S3aBHCHT 0T TaHHBIX
myromux FTCH
IMepen nocnea- |[TRU= FALSE TRUE 3aBUCHUT 0T TAHHBIX
Hed F-|CH
ITocne mocnen- | FALSE TRUE TRUI 3aBUCHT OT JAHHEIX
Hel FZTCH
ITepexn CLOSE FALSE IRUE 1RUE 3aBHCHT OT JaHHBIX
ITocne CLOS! Hermwuenue | MekawueHue FALSI Heknwouenue
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BULK COLLECT

B OracleB8i Database moasmigoch HOBOe MOMIHOE CPEACTEO, MTOBEIMNIAIOIES
stphexTuBHOCTD 3anpocoB B PL/SQL: npeamoxxernne BLLK COLLECT. Ilpu mo-
mommd BULK COLLECT BBI MOJKeTe M3BJIEKATh B ABHOM HJIH HEABHOM 3aIpOCe
HECKOJBbKO CTPOK JAHHBIX 3a OfHO o6pamenne K Gase gaHEbIX. Mcoonsso-
BagHe BLLK COLLLCT yMeHBIIAET KOMTHYECTED NEePEeRJIUeHH KOETEKCTA Me-
gy PL/SQL u SQL, TenM caMbIM CHIMKAS H3AEP:KKH Ha HSBICYCHHE JaH-
grx. llpeasoxenue nMeeT CAeVIOOI I CHUHETAKCHC:

. BULK COLLECT IMTO s xosnexiunl, wms kostexypn] .

THAE YMI_KOANeKIWY — TIAPAMETD, ONpeJeddioNn i rornernun. Ipu pabore

¢ BULK COLLECT HeoOXOoAmMO YYHTHIBATD HECKOJABKO IPABHJI H OrPaHHYeH Wil

¢ B sepcuax, npeamectsyiomux Oracle®i Database, BULK CO_LECT mosker
HCOOJB30BAThCA TOMNBKO co cratmueckum SQL. B Oracle9i Database
u Oracle Database 10g BULK COLLCCT MOKeT OPHUMEHATHCA KAaK I CTa-
THYECKOTO, TAK 1 AJA JHHaMHuuIeckoro SQL.

e Kawouesrle caroBa BULK COLLLCT moryT 6BITHE HCOONB30BAHEL B JTHOG0OM H3
caedyoOInx opeaaoxennii: SELECT INTO, FETCH INTO @ RETLURNING INTO.

* KoanmerOHI, KOTOPbIe YKAZKIBAIOTCA B npeayoxenun BULK COLLLCT, mo-
Iyl XPaEXHTh TOJBKO CKAJAAPHBbIE 3HA4YeHHs (CTPOKH, 4YHCIA H ZATHI).
ApyruMu cIoBaMM, HEBOZMOMHO HEBIeYeHHE CTPOKH JAHHEBIX B 3AIHCE,
SIBJIATOTIIYIOCS BIIeMeHETOM APYIroHl KOJMeKIHH.

e fapo SQL apTOMATHYECKH HHUOHATHZUPYET U PACIIUPAET KOMISKITHH,
KOTOpPHBIe 3aat0TceA B npeanoskernuu BULK COLLECT. SamosHeHHMe HAYHWHA-
eTcd ¢ UEAeKca 1, BIeMEeHTEl BCTABJIATCH [TOCJIEI0BATEIBHO (ILJIOTHO),
T0HLIe ONPeaeIeHHBIC PAHEe DIEMEHTE MePE3aNHCEIBAIOTCH.

¢ lcmoanzosaHHe NaKkeTHOH BeIOOpKH SELECT. . .BULK COLLECT B omepaTope
FORALL HegOIIyCTHMO.

e Bcnydae, ecIU He BO3BPANIEHO HU ofHOH cTpokm, SELECT. . . BULK COLLECT
He UHHITHUpYeT ucKImdermda N _DATA_FOUND. Bam HeoBXoAHMMO TpoORe-
PHTB COIEPRUMOE KOJIJIEKITHH HA IPeAMeT HAJHYHUA B Hel JaHHBIX.

¢ QOnepanma BU_K COLLECT mepen mcIIONHeEHeM 3ampoca AellaeT OYyCTOH
KONJIeKOUIO, 3afaHHYI0 B OpefioskeHnn INTO. Ecin zanpoc He Bo3Bpa-
miaeT CTPoK, To MeTox COUNT aTolt Kommekmuu §ygeT BOZBPAMATE 0.

OrpaHu4yeHne KonmyecTBa CTpok,
nssnekaemsbix npn nomow BULK COLLECT
Il orpaEmYeEAA KOJAYECTBA CTPOK, H3BIeKaeMEIX Ipeamoermenm GULK
COLLECT ua Gasel maEHBEX, Oracle mogoep:xuBaer opegrosxernue LIMIT, Koro-
Poe IMeeT TAKOH CHHTAKCHC:

FETCH xypoop BULK COLLECT INTO ... [LIMIT ¢rpokel;

rae NapaMerp CTHokH MOMKeT OBITh JIHOBIM JUTEPANIOM, NePEMEHHOH HJIH
BEIpAsKEHHEM, BO3BpAIllalONIAM Ilejloe 3HadeHHe (B IIPOTHBHOM cJaydae
Oracle nennurpyer mceawoderme VALUL CRROR).
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Henoapzosarue LIMIT gira BLLK COLLECT ape3BRIYaHO II0JI€3HO, TAK KaK IO-
3BOJISIET PEeryJIHpPOBATE 00beM OaMSATH, MCOOJL3YEMBIH MpPOrpaMMOR I
obpaboTku gaEHBX. [IpegooaoKuM, HAOPHUMED, YTO HEOOX0IHMO BEIGPATE
u obpaborats 10000 cTpor gaHHEBIX. BRI Moxceme Henoab30BaTh BU_K COL-
_ECT gnst usBledYeHHs BCeX STHUX CTPOX M 3anofHeHusa GOJLIIOH KOJIIeK-
muu. OgEaKo TaKOH TOAX0A NOTPebyeT HCTOJIB30BAHUA HOJIBIIOTO 00HEeMA
naMATH B roobanasHod odgacru nporecca (PGA) manzoro ceasca. Eenn
STOT KOJ HCIOMHACTCA HeCKOILKMMU PAasoLIMHI monbzopareamu Oracle,
TO OPOM3BOAUTEILHOCTE IPHUIOMKEHIIA MOKET OBITE 3HAUHTENLHO CHAMKeHA
u3-z3a ceonuposanua PGA.

PaccMmoTpuM )parMeHT KOJAa, B KOTOPOM Ipefaoskerne _IMIT Henoaes3yeT-
ca B omeparope FETCH, meomosHSeMoM BHYTPH OTpOCTOTO mukaa. (Joparure
BHHMAaHHUE, YTO OOCHIE BEIOODKHU AAHHBIX IPOHUBBOAUTCA OIPOBEPKAa aTpudy-
Ta %NOTFOUND (¢ Tem d4T0oORI OOPEdENIHTE, YAAJIOCE JH B 3TOT pas BHIGpaTh
CTPOKH).

DECLARE
CURSCR allrows_cur IS SELECT = FROM EMPLOYEE;

TYPE employee_aal IS TABLE OF allrcws_cur%ROWTYPE
THDEX BY BINARY INTZGER:

1 snployees enployee aat,
1_row PLS_INIEGER:
BEGIN
OREN allrows cur;
LOOP
FETCH allrews_cur BULK COLLECT INTO 1_enployees
LIMIT 100,
EXLT WHEM allrows_curfNCTFOUND, !

-- MpocHOTE <oeriln W obpaborka Haiiux.

1 row = 1 amployees. 7IRST;
WHTLT (1 _row 1S NOT NULL)
LCCP
upgrace employee status (1 _employess(l _row).employee id);
1 row = 1 employeas NICXT (1 _row);
END LOOP;
END [GOP;

CLOSE allrows cur;
EMD:

KypcopHble nepemeHHble U Tunbl REF CURSOR

Kypcopuaa nepeymeHHans — 3TO IepeMeHHasd, YRAZRIBAONIAA UJIH CChIJIA-
mIasicst Ha Kypcop. B oTomume oT HeABHOTO KYPCOpa, KOTOPHIHM OOpedeiseT

1 HenoawzoBaHMe veIoBRA EXIT WHEN allrows cur%NOTFCUND, ckopee Beero, npuee-
OeT K TOMY, 9T0 IIOC/IeJHNH « MAKET» CTPOK He DyaeT obpaboran. [IpaBHabHO OBI-
710 OB HCIIOIB30BATE X1 T WHEN 1_employees, COUNT = 0. — ITpumey. nayy. ped.
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uMA padodel 0OMACTH IJIA PesyNETHPYIOMIET0 MHOMKECTBE, KYPCOPHAMA Ie-
PeMeHHASA SIBAAETCHA CCELIKOHA HA ATY pabouyio obmacTs. ABHEIH U HESABHEI i
KYPCOPHI ABMSIOTCA CTATHYECKHMI B TOM CMEICJIE, UTO OHH CBABAHEI C KOH-
KPeTHBIMHU 3anpocaMu. KypcopHasi 'Ke HepeMeHHasT MOJKeT OTKPBIBATHCS
Js 11000T0 3anpoca B Jake NS HECKOJIBKMX PA3HBIX 3allpoCcOB B paMKax
HCTONHeHUA OAHOH MporpaMMBbl.

O6basneHue Tunoe REF CURSOR

s paboTel ¢ KYPCOPHOH IIepeMeEHOH HeoOx0quMo 00bABHTE €€, 9TO BEI-
DoJNHdAeTcd B ABA ATANA:

1. CHadaza caefyeT cO3AATE THI Kypcopa omepaTopom TYPE.

2. 3BaTem Ha OCHOEE CORTAHHOTD THTA 00BABUTE (PAKTHIECKYIO EYPCOPHYIO
nepemMeHHYIO.

CHHTaKcHC cO3JaHHA THOA KYPCODPA, HA OCHOBE KOTOPOro 00LABIAETCH
KYpCOpHAA IepeMeHHAS, CIeAYIOmIAil:

TYPE wms jwia kyocopa 18 REF GURSCOR [ RETURN soaspawaeswi Tun

TAE vMA_THAd_Kypecopa — AMdA THIIA KYPCOpa, a 80380audsmyd Ty — CTIemH(PUA-
KaOousa BOSBPALIaeMblX KYPCOPHEIM THIIOM OaHHBIX. B Ka9eCcTBe BoaBpayde -
MOTO_THTa MOMKeT HCIOONEBE30BAThCA A00ad CTPYKTYpa JaHHBIX, JOOYCTHMAS
B obsIaHEOM TpeasoxkeHud RETLRN ama kypcopa, KOTopas onpeleneda TTpH
momomu arpubyra %YROWTYPL MIH TOCPEACTBOM CCBHIIKHA HA paHee Onpeje-
JIGHHBIH THII 3AIIHCH.

OfpaTHTe BEUMAaHHe, UTO Opearo;kenne RETLRN B o0maBmenum THoa REF
CURSOR me aBngeTcsa obazaTensAbIM. JloTycTUME! 062 TpUBEI@HHBIX Aajiee
00 bABIEHHA !

IYPL company_curtype 1§ RF CURSOR RETURN company%ROWIYPL:
TYPI generic curtype 18 RTF CURSOR;

IlepBas dopma obEaBmerna REF CURSOR HaseIBaeTCS OOBABIEHUEM CHIPOZO
MURUBUPOBAHHO20 THIIA, TAK KaK 0HO CBA3BIBAET THII KYPCOPHOM HepeMeH-
HOH ¢ THUOOM 3anMcH (MM THIOM CTPOKHX TabJMHUIEI) B MOMEHT 00'LABICHH A,
JIwobag obABTeEHAA TAKUM CITOCOO0OM KYPCOPHAA TTePeMeHHAA MOMKET HUC-
IOJMBROBATECA TOJMBKO ¢ TeMH KoMaHZaMu SQL M CTPYKTYpPaAMH JaHHBIX
FETCH INTO, KOTOPBIE COOTBETCTBYIOT 3aJJaHHOMY THOY sanucu. IIpeunmymnie-
CTBO CTPOTO THOHZWPORBAHEOTO 06 baABMernd REF CURSOR saxkmouaeTca B TOM,
YTO KOMOUJIATOP MOKET OIPeJesIuTh, IPABUJILHO JIH Pa3padoTIHK YCTAHO-
BHJ COOTBETCTBHE HHCTPYEKOWI FETCH nma KxypcopHoil nepeMeEHOH ¢cOHCKY
z3anpoca ofbeKTa Kypcopa.

Bropaa gopma obbasrerua REF CURSOR, B KOTOPOH OTCYTCTBYeT NPeAIQe-
aue RETURN, HarkIBaeTed oObABIeHENeM c.iad0 munuiuposannozo Tuna. Ta-
KOMY THTTY KYPCOPHOI MepeMeHHOH He COMOCTARIAITCA HUKAKUE CTPYK-
TypbL AaHHEBIX. KypCcopHEBIE NepeMeEHbIe, O0'bABJIeHHBIE HA OCHOBE THUIOB,
COBJAHHEIX 0e3 MCHoNL30BAHENA IpeAaoxeEnd RETURN, MOTYT ODHUMEHATHLCA
6omee THOKO. X MOMHO MUCIONB30OBATE AJIA JHOOBIX 3aPOCOB, ¢ JOGBIMH
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CTPYHETYPEaMH BO3BPDAITAEMbIX TAHHBIX, KOTODEIE MOTI'YT HBMeHATHECH B X0E
HCIIONMHEeHH A O,I[HOfl H TOH e oporpaMMEel.

Haunnaga ¢ sepcmu Oracle9i Database mopgnepxuBaeTca TpeonpefereH-
HBEIA caafo THOH3HPOBaHHEIA THO REF CURSOR - SYS_REFCURSOR. Temeps HeT
HeoOX0IMMOCTH OOpelesaATh co0CTBeEHLIH cnafo THOHIMPOBAHHEIM THIO,
MO HO BOCTOJIE30OBATHCS HMEIOTTUMCH:

DECLAKE
my_cursor SYS_RCFCURSOR;

O6BbABNEeHNEe KYPCOPHbIX NepeMeHHbIX
CuHTakcHuc 00'bABIEHNA KYPCOPHOM [TepeMeHHON TAK0B!
BME KYDCODA MM THDA KVDOODE,

TIe /MA_Kypcopa — AMsI KYPCOPHOH mepeMeHHOMH, a #Ma_THia Kyocesa — HMs
onpefie ICHHOTO PaHEe IocpeacTsoM oneparopa TYPE Tuna xypeopa.

PaccmoTpuM npuMep co3TaHUA KYPCODHOI TepeMeHHOMH

DECLAKRE
S+ Cc3fgaem TeN <ypcopa Ans CNORTHBHHX aBTCMCOunER. «/
TYPC sports gar cu- typs TS5 RCE CURSOR RETURN car%ROWTYPT;

J/# Coalasm <ypocopiyin NEPeMEntivio 48 CHOPTUBHIX aBiovoul e, =/

sports_car_cur sports_car_cur_type:
BEGTH

END;

OTKpbITVE KYPCOPHbIX NepeMeHHbIX

Brl npucBanBaeTe sHaYeHNE (KYPCOPHBIH 00BEKT) KYPCODY OIPU OTKEPEITHH
(OPEN) sTOoro Kypcopa. CHHTAKCHC TPagHUIHOHEHOTO onepartopa OFEN paape-
oiaeT AJA KYPCOPHBIX NePeMeHHBIX HCIOJb30BaHHNe B NpeAno:keHEdnd FOR
ooepaTtopa SCLLCT:

oT:

OPEN mms wypoopa =0R oneparop SELE

TAe yME_KYDCoGE — 9TO HMS KYPCOpHO#l mepeMeHHOMH, a onepatop_ SELECT — oT0
SQL-oneparop SELECT,

I RypcOpHBIX HepeMeHHEBIX CTPOre THHHsHpoBagHoro tmoa REF CURSOR
CTPYKTYpa omepaTtopa SELECT (KOMHUYIECTBO U THI JAHHEBIX CTOJOIOB) TOM-
HaA COBOAAATE MIH OBITH COBMECTHMOM CO CTPYKTYDPOH, YKABAHHOMN B UHCT-
pyknuu RETURN o0basaerna Tuna. Eciau ke KypcopHEaA DepeMeHHEAas oOpe-
JeJleHEa HA OCHOBe ¢n1abo Tunuamposanuoro Tna REF CURSOR, To ee MOJKHO
oTKpEIBaTh (0FEN) gns mroboro 3anpoca ¢ A060# CTPYKTYPOil AaHHEIX.

BbIGOPKa AdHHbBIX N3 KYPCOPHbIX NepemMeHHbIX

Kak yike roBOpUIOCE, CHHTAKCHUC HHCTPYRITUHA FETCH A KypcopHOH mepe-
MeHHOH COBTAMALT C CHHTAKCHCOM AJA CTATHYECKHX KYDPCODOR:
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FETCH ams xypcopri depemensoi TNTQ #ms 3anwcu;
FETCH wws_wypooproi nepemennor INTQ ums_ nepeweHdon, BMa_nepemesHon . ..

Ecnn rypecopHas nepeMeHHasI 00bABIEHA HA OCHOBE CTPOr0 THOHM3UPOBAH-
goro Tuma REF CURSOR, To komuouaarop PL/SQL nposepsieT cOBMECTHMOCTE
CTPYKTYD JAHHEIX, NepeuncIeHHEIX [ToCHIe KIndeBoro ¢i1oBsa INT0 co eTpyk-
TYpoii 3a0poca, CEBA3aHHOI0 C KYPCOPHOI ITepeMeHHOH.

Ecnu ke KypcopHas mepeMeHHAA OTHOCHTCA K cn1af0 THIH3HPOBAHHOMY
Tuny RCF CLRSOR, To rommmaaTop PL/SQL He MoMKeT BRITTOIHATE TOA0OHYIO
opoBepry. JlaHEBIE N3 TAKOH KYPCOPHOH IepeMeHHOH MOI'YT H3BIeKATHCH
B JII00VIO CTPYKTYPY AAHHBIX, TAK KAK B MOMEHT CBOEro OOBABIEHHS THUI
Kypcopa He OBLT CBA3AH ¢ THOOM CTPOXK Tabaunmel. [IpH KOMOUIADUN He-
BOSMOJKHO OOPeNeluTh, KaK0oHd 00beRT Kypcopa (M COOTBETCTBEHHO KOMAH-
na SQL) 6yner opucBoeH AaHHOH IepeMeHHOMH.

CilegoBaTeIbHO, OPOBEPKY COBMECTHMOCTH IPHXOAUTCS BBIIOJHSTE B IPO-
necce uenongennst FETCH. Ecnu npy 5ToM 0KaseIBaeTCsI, 9TO CTPYKTYDEL 3a-
npoca u npeanoskeausa INTO He cosmagatoT, To HcnomHAIIMee aapo PL/
SQL mEHNHUpYeT OpelonpefelleHHOe HCKIYernue ROWTYPE_MISMATCH. Cie-
IyeT UMEeTh B BHAY, YTO IPH HeoOXOOMMOCTH (I IpM HAMWIHH TaKoH BOad-
moxHEo0cTH) PL/SQL 6y aeT HenosIE20BaTE HeABHEIe IpeofpazoBaE g THIOB.

N3meHeHune AaHHbIX

Iloapodaoe onucanue BosMoskHOCTelt DML-onepaTopos szeira Oracle SQL
BEIXOAHUT 3a PAMKH Hamlell KHUId. BHUMaHuio duTaTe el OyaeT Opelio-
SKEH JUIIL KPATHUAH 0030p ocHOB cmETakcuca DML-onepaTopos, 3aTeM Oy-
OYT PACCMOTPEHBI CIeITHAJILHBIe BONMPOCH], CBA3AHHALIE ¢ HCIOIL30BAHHEM
DML e PL/SQL, a umMmeHHO:

¢ JIpumepsl Becex onepaTopos DML
*  ATpuOYTHEI KYPCOPOB AN onepaTopos DML

e (CoenumansHEbBIe cpegcTBa PL/SQL gna omeparopos DML, mHanpumep
npegioxenue RETURNING

JonoTHUTEeMBHYI0O HH(MOPMATIHIO Bhl CMOMKETe MOJVIUTE B 0K YMeHTAITHU
no Oracle mnu SQL.

B aamke SQL noggep:kuBaoTea Tpa onepaTtopa DML:

TNSERT
Berapasier B TaGMUIY OAHY MM HECKOJABKO HOBEIX CTPOK.

UPDATE
ObHOBNAET BHAYEHUA B OJHOM MU HECKOMBKHAX CTOMOIAX CYIIECTRYIO-
mieH CTPOKH TAGMHIE.

DELETE
Ymanser us TabNMNUIEl OAEY WJIH HECKOJIBKO CTPOK.
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Onepatop INSERT

PaccMOTpHM CHHTAKCHC JBYX OCHOBHEIX THIIOB 0NepaTopoB IHNSERT:
¢ BceraBka 0gHOR ¢TPOKH ¢ ABHO 3aJaHEBIM COIMCKOM 3HAYEHMIL.

INSERT INTO rvadmwua [{cronfeyl, cronfieuy?, ..., ctonfeuny]
VALUFS (seauenued, 3nauesue?, ..., 3Ha4eruen);

¢ BceraBka B TaOJAHIY OJHON HIH HECKOJBKHWX CTPOK, NOJYYAEMEBIX B pe-
3yJLTATe BLIDOJNHEeHHA omeparTopa SE_ECT gya oZHol WM HecKOJILKHX
TaGIHUI.

TNSERT THTO vatnuna [{cTonbeud, cronbeuys?, .... crondeun)]
AS
SELECT = o

HaBaiiTe pacCcMOTPHM HECKOJIBKO IPHMEDPOB BEIIOIHEHH oIepaTopoB INSCRT
BEYTpH PL/SQL-6n10ra. CHauama BCTABEM HOBYIO CTPOKY B TAGIHIY book.
O0paTuTe BEUMAaEHRE, UTO €CJIH VKASAELI SHAYEHU AJIA BCeX cTOI0LOB Tab-
JIMIIEI, TO HeT HeoOXOAMMOCTH B IePeUHCIe I HMeHE cTOI000B:

BEGLN
INSERT INTO beox
VALUES (" 1-56592-335-9°

"Oracle PL/SOL Pregramming’,
‘Reference “or PL/SQL developers, ™ ||
“including examples and best practice ||
‘recommendations.
‘Feversteir, Steven, with Bill Pribyl”,
10 DATE €°01-S=P-1987 7, "DD MON-YYYY '),
987);

EMD;

MosxHO YEa3aThE HMeHE CTONONOB, 4 B KAYeCTBe 3HaUeHUHd 3aaTe He JUTe-
paJIsl, 8 IepeMeHHbIe:

DECIARE
1_isbn hook.isbn%TYPE .= "1 55582 335 9"
cther declaraticns of local variables
BEGLN
INSERT INTQ booxs (
isbn, title, summary, author,
date_piblishec. page_count)

VALJZS {
I diskbr, 1 tiftle, 1 _summary, 1 _author,
| date published, | page count);
Onepatop UPDATE

ITpn momomm onepartopa UPDATE Mo3kHO 00HOBHTH BHAYEHHA OJHOTO HIH
HECKOJIBKHX CTOJGIIOB B OJHOH MM HECKONBKHUX CTpOKax Tabnmmel. azo-
BAS KOHCTPYKIHA ONlepaTopa TaxkoBa:
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UPDATE Tabnumiia
SET cranfieny? = sHaqenHinal
[, crondeu? = anadenuel, ... cronbeull = sravennel]

[WHERE rpeiqnoxesne WHERE]

Ilpennoxenne WHERE aBaaeTca HEeoba3aTeILEEIM: eCJId OHO He 3aJaHO, TO
00HOBJIAOTCA BCe CTPOKM TAGMUITE. PaccMOTPHM HECKOIBKO TPITMEPOB:

¢ IlpusecTn BCe Ha3BAHUA KHHUT B TA0IHIE hOUK K BEDXHEMY PETHCTPY.
UPDATE beoks SET Litle = UPPER (Litle)

¢ 3anycTUTH ODpOLenypy, KOTopas YIAJIAET COCTABIAKNIVIO BDEMEeHH U3
JATEH OYOIHKAIINE KHUT oOpedeJeHHEIX aBTOPOB (HMA aBTODA ABIAETC
APTYMeHETOM OPOOeqyPEl) M TPDHBOIUT HARBAHUA STHX KHUT K BEPXHEEMY
perucTpy. Kag BuauTe, onepatop UPDATE MoMKeT HCOOIB30BATHCA KaK
ABTOHOMHO, Tax H BEyTpu PL/SQL-0/10Ka:

CREATE OR REPLACE PROCEDURE remove time (

author ir TN VARCHAR?)
IE:
BEGIM

UPDATE bocxs

SET title = UPPER (title),
date_published =
TRUNG (date _puLbliskea)

WHERE author LIKE author_in

ZND;

Onepartop DELETE

OnepaTop DELETE MO:KHO HCOONB30BATE AJIA VAANEHHA OAHOH, HECKOJIBKHX
IITH BCEX CTPOK TADIUIET:

DELETE FROM radsiua
[WHERE npsancxerus WHERED,

IIpegmoxenne WHERE B omepaTope DELETE aBnAeTesa HeodA3ATETLELIM! 80U
0HO He 3aJaHO, TO YIAJAITCA BCE CTPOKH Tabnunel. PaccMOTPHM HECKOJb-
KO OpPHUMEpOoB:

e VaparTeHHe BeeX KHHI U3 Tabaumel books:
DELETE ~ROM boo<s;

e VYmareHue W3 TAOMIUIIE D00KS BCEX KHWUT, KOTOPHIE OBITH ONYGIMKOBAHEI
A0 oOpefeleHHOH AATHI, U BO3BPAT KOJIUUECTBA YIATeHHBIX CTPOK:

CREATE OR REPLACE PROCEDURE remove books (

cate in TN DATE,
removal counl cul OUT PLS INTEGER)
15
BEGIM

DELETE FRCM bocks WHERE date published < date in;
removal_count_cut = SQLEROWCCOUNT:
=ND;
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Koreuno, npu paGore ¢ peaJbHEBIME 00bEKTAME Bee aru KoMaHaer DML cra-
HOBATCH CYINECTBEHHO OoJee CII0KERIMHE. HampuMep, BBl MOXKeTe 00HOBHTE
HECKOJBKO CTONMOIOB AaHHBIMHA, TTOJYIeHEBIME B PE3YIBTATE BHIICJIHEHUS
nogsanpoca. Haumaas ¢ Bepceunn Oracle®i Database Mo:KHO 3aMeHHTh HMSI
TabIHLIBl Mmabausroil pynryuell, BO3BPAMIAIOIEH PEe3YIbLTHPYIONIEE MHO-
JKEeCTBO, ¢ KOTOPBIM H 6yaeT paborars oneparop DML (cM. Tagsxe raasy 3).

Oracle moagep:xuBaeT pajg aTpubYTOB Kypcopa OJA HEABHBIX KYPCODOE,
CTOAMUX 3a omepaTopamMu DML, — oHu 6YAYT PACCMOTPEHEI B CAeAYIOTIEM
pasjesie.

ATpunOyTbl KypcopoB ans onepaumnv DML

Oracle mo3BOJIAET TONYIATE JOCTYI X HHEGOPMATIHH O MocTHeAHeH BLITOM-
HeHHOU BCTpoeHHOHW KoMaHAe DML depez aTpuGyThl HeABRHABIX KYPCOPOB
SQL (oHM coBIagarT ¢ arpubyTaMu, IepeducJIeEHaIMA B Tadu. 1.6). 3aade-
HHUsdA, BO3BpAllaeMble FAHHBIME aTpufyramu ana omepaTopos DML, npex-
CTaBIeHRl B TaGm. 1.8.

Tabauuya 1.8. Ampudymut neasubix kypcopoe SQL dns onepamopoe DML

Amna Onucanue

SOL%FOUND Boaepamaer TRUT, ecan 6wina Mmogudumposada (Co3gasa, HaMe-
HeHa UM YIANeHAa) 0JHA HIH HeCKOJIBKO CTPOK.

SQL%NOT-OUND | Bosspaigaer TRJZ, ecan komangzoil DML He Gpii0 MOJHGHIHDOBA-
HO HY OZHOH CTDOKH.

SQLEROWCOUNT Boaepaijgaer KOAHYECTBO CTPOK, MOZU(DUIIMPOBAHHEBIX KOMAHIOH
DML.

PaceMOTPHM OIPHAMEDE! HCTONB30BAHNAA aTPHUGYTOR HEABHBIX KYPCOPOE.

¢ Hcooasayem aTpudyr 50 _%FOUND gist onpefeieHHs TOTro, 00pabdoran au
Ham oneparop DML cronsko-EuHOY AR CTPOK. IlveTh, HATpHMED, HEKO-
TOPBIH ABTOP BPEMS OT BpeMeHH MeHSeT CBOe HMA U X0UeT, YTOOH HMeH-
HO 9TO HOBO€ MM MCIOJL30BaJOCh BO Beex ero KHurax. Coszaem ma-
JNEeHBKVIO OPOIeaypy, KoTopas OyieT OOHOBIATE UM aBTOPA, A 3aTeM
cooBIIIaTE O TOM, GBIJIM JJU H3MeHeHRl KaKMe-TO CTPOKM, Yepes JorHYe-
CKYI0 IEpeMeHHYIO:

CREATEZ OR REPLACE PROCEDURE change aulhor_name {

old_namg_in I[N hooks. authorwlYPLE,
new_name_in IN books. auther®%TYPE,
changes made out  QUT BOOLEAN)
15
REGTM
UPBATE booxs
SET author = new name_In

WHEHE auther = old_name_in;

changes _made_cut = SOL%FOUND:
EHD;
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¢ Hcooabayem arpubyr SOL%ROWCOUNT B cayuae, Korga HeoOXOIUMO OLpe-
JeIHTh TOUYHOE KOJHYECTBO CTPOK, 00paBoradErx omepatopom DML.
IlepepaboraeM DpPHBEAeHEVIO BHIIE OPOOEAYDY HUSMEHEHHUS MMeEHH, C
TeM 4TOGBI OHA BO3BpAIaa YyTh DOJbOIe HHPOPMAIIHH:

CREATZ OB REPLACE PROC=DURE change_author_name {

old_rame_in IN hooks. auther%TYPE,
new name in TN hooks. author%TYPE,
rename_count oput  QUT PLS_THTEGER)

158
BEGTN
JPDATE booxs
3ET auvthor = new_name_in
WHERE author = old name in;

renamg count oul ;= SOL%ROWCOUNT;
N

DML n 06paboTka UCKTIOYeHUI

IIpu BOBEMKHOBeHUH HeKJInYenua B PL/SQL-0moke Oracle e mpoussoguT
oTMeHny (0TKAT) U3MeHeHUH, BHeceHHBIX KoMmanigamu DML sroro Gioxa.
Br1fop moBefleEHA TPUIOKEHTA B TON00HOH CUTYATINH OCYTIECTBIALT TOT,
KTO YOPABJIAET JIOTHKOHN TpaHBAKI WU OPUJIOKEHH T, TO eCTh CaM IpOrpaM-
muct. ITpu sToM He0OX0LHMO VUHTEIBATH CAEAVIOLNINE COO0parKeHus:

e Fenu Bam 60K ABJIsAETCA aBTOHOMHOH TpaH3aknueil (MBI IOrOBOPHUM
0 HUX YYTh OO3KE B HTOH JKe TIaBe), TO IPH BOBHHKHOBEHUN HCKIIQUE-
HHUS HeoOXOAMUMO BRITOMHUTE OTKAT HIH hUKCAINUI0 H3MeHeHENH (06b14-
HO BEINOJNHAETCH OTKAT).

L4 I[JIH OrpaHAYEeHH A 00JIACTH OTKATA MOKHO HCOOJb30BATE MOYKL coxpa-
HeHUA. ﬂpyFHMH CJIOBAMH, MOHO BBRIIIOJHHTE OTEAT H3MeHEeHHH
BIOJOTE A0 HBHOTOPOI‘;I TOYKHA COXPDaHEeHHA, COXPAHHE TeéM CaAMBIM YaCThb
HSMEHGHHﬁ, BBITIOJTHEHHEBIX B DPAMEKAaX CeaHCa (HOJIPOﬁHO 0 TOYKax co-
XpaHeHHs MBI TAKMe [IONOBOPHM JgaJjiee B 9TOi I‘J'IﬁBe).

e FEciu HCKJIIYeHHEe pachpocTpaHAeTCA 3a Npefeskl caMOoro BHEMIHero
Gxoxa (To ecTE ocTaeTcd HeoOPafoOTAEHEIM), TO B GOJILIIIUHCTEE Cpel BEI-
nmoymEeEna PL/SQL, raxnx rax SQL*Plus, aBToMaTHuYecKH TOpPOM3BO-
aaTca GesyeaosHEldA (unqualified) oTkaT, U Bee coeaHHEBIe paHee H3Me-
HEHHA OTMEHIIOTCI.

MakeTHble onepauuun DML un onepatop FORALL

B Bepcuu Oracle8i Database BosmoskHOCTH D0 Henonb3oannio DML B PL/
SQL 6B1TH 3HAYHTEABHO YCOBEPIIEHCTBOBAHEL 34 CUET NOABJIeHIA OIlepaTo-
pa FORALL. Omeparop FORALL ykasslBaeT ucnonaAomeMy Aapy PL/SQL Ha
HeODXOIHMOCTE HAKETHOIO CBARBIBAHHA B KoMaHIe SQL Bcex nieMeHTOB
OJHOH MK HECKOJNLKENX KOJNMeKIHiH mepes MX oTOopaBkoid anpy SQL. Ka-
Kafd 0T 3TOT0 MOKET OBITh monb3a? Bee MBI 3HaeM o ToM, uto PL/SQL recHO
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cBAsan ¢ azpom SQL Oaser ganaeix Oracle. PL/SQL — 210 Jydmiuid A3bIK
OPOTrPaMMHUDPOBAaHAS 415 0a3 fagEeX Oracle (zaxe HecMoTpsa Ha TO, UTO Te-
neps Bhl MOJKETe, IO KpailHe#l Mepe, TEOPETHYECKH, HCOOJIB30BATE B TEX
JKe HEeJsIX U 361K Java).

Ho rakas TecHas mHETerpanmusa He ob6A3aTenbHO 03HAYAET OTCYTCTBHE Ha-
KJIaTHBIX PACXOA0B mpH 3anycke SQL 3 PL/SQL-uporpammsel. Korga me-
nonHgonee sapo PL/SQL copabaTsiBaeT 60K KOZa, OHO HCIOJHAET LIPO-
meAVpPHBIE KOMaHALL BEYTPI COOCTBEHHOID AApa, a KoMagasl SGL nepeck-
aaeT aapy SQL, rae oHH HCTOJHAKTCS, U Pe3YIBTAT (IPH HeobX0IUMOCTH)
BO3BpamaeTes B Aapo PL/SQL.

Ilepegaua yopasmenus ot sapa PL/SQL axpy SQL n ob6parHO HaszsIBaeTcs
neperiYeruem Konmerema., Kaxaoe Takoe NeperkIovyeHe 03HAYAET 50~
MNOJHUTEJLHEIE H3AEPHKA. B oopeleleHERIX CUTYAIIHAX TAKHMX [MePEeKII0-
YeHHH MOMeT OBITH OYeHb MHOID, YTC CYIECTBEHHO CHHJKET TPOH3BOIH-
TeasHOCTh. B Bepecuu Oracle8i Database mosBIsAmTCHA ABE BOSMOMKHOCTH
o0benHEEeHNS] HECKOJABKHX HePEKJIIOYeHNH KOHTeKCTa B OQHO, TaKuM obpa-
30M IOBBIIIAMA I POM3BOAHTEIBHOCTE IPHIOKeHNA. Peunb uaeT 06 omepaTope
FORALL u mpemoskernun BULK COLLECT (rRoTopee OB110 pacCMOTPeHO paHee).

Ilpu maxerHOM CBASBIBAHHN KOMAaHZLL H Iepenade ee aapy SQL romanza
HCIOOMHAETCS OAWH Pas LIS Ka)KOoro MHAEeKCcA W3 gnamasoHa. Hdpyrummn
CJI0BAMHM, BRITIONHSIOTCS Te Ke KoMaHAR SQL, HO BCe OHM BEIIOJHAOTCS
B paMKAaxX oJHO0T0 ofpamernsa K AApy SQL, To ecTh NPOHCXOAHUT BCETO OJHO
neperJYeHENe KoETeKcTa (puc. 1.4).

Slapo PL/SQL flapo SQL

CREATE OR REPLACE PROCEDURE ordar_books (

isbn_in IN name_varray
new_count_in IN number_varray)

FORALL indx IN isbn_in.FIRST .. WenonxeHve
isbn_1in. LAST ; MaH],
UPDATE books mSQL
SET page_count =
new_count_in (indx)
WHERE 1sbn = isbn_in (index);
END;

Heckonbko muau.ﬁ. Ha oBHOBNEHUE
nepepaiorea sapy SAL 2a oguu paa

Puc. 1.4. 0dno neperniovenie wonmexema 6 onepamaope FORALL

CuHTakcnc onepatopa FORALL

HecmoTtps #a To 910 omepaTop FORA_L BEIogaeT B cebsl cXeMy HTEPamHi
(B COOTBETCTBHM ¢ KOTOPOH OH mepefHpaeT 37MeMeHTH KOJMNEKIHH), OH HE
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ABndeTcda muKiaoM FUR. CiemoparelbHO, B HEM HeT KJOYEBEIX caoB LOOP
m [ND LOOP. CuHTakcuc onepaTopa [0RA_L TakoB:

FORALL wrnexs cirpogs TH
[ wuwaan rpariiga ... BepxHgs rpawiia |
INDICES OF #HaekcuDyVioNas Koanexuys |
YALUES OF wraercupyionan Konnexiws
]
[ SAVE TXCIPTTONS ]

sql komanaa:
Tae:
MHABKG_CTPOKK

OnpegenaeT KOMJIEKIIHIO, SIEMeHTEI KOTOPOH GyeT nepefupars onepa-
Top FORALL.

HUXHAA_TRaHAia

HauanesHOE 3HaYeHHEe HHAEKCA (CTPOKH HJIU 3JIeMeHTa KOLIeKIIHA) JJId
BBITIQJIHEHUA OIEPAIHH.

BEDXHAA_rpaHnia

Komeunoe sHadeHHe MHEAeKca (CTPOKH HJIH 3IeMEHTA KOJNJIEKIIHMI) LIS
BBRITIONTHEHHUA OII€panmrMr.

sql_komasna

Komarnaa SQL, xKoTopasa DOJKHA OBITH BRINONHEHA AJNA KamKIOTO BJe-
MeHTa KOJJIeKInH.

HAEASBKCHDYOMER  KOANekKYHa
FKoanexnua PL/SQL, ucooanayeMasa A7d BhIGopa HHAEKCOB B CBABAH-
HOM MACCHBe, 3aJAHHOM B Sg7_komMare. BOBMOXKHOCTE HCTIOJIB30BAHHUA

onepartopoB INDICES OF m VA_ULS_OF moasBusack B Bepcuu Oracle Data-
base 10g.

SAVE EXCEPTIONS

HeoGazaTensHE0e OpeAoKeHNe, KOTOpoe coobmaer omepaTopy FORALL
0 HeoOX0AHMOCTH 0O6pabOTKH BCeX CTPOK C COXPaHeHHEM BCeX BO3HH-
KAOMHAX UCKIYe HIA.

IIpu pabore ¢ FORALL Heob6xoauMO cOBIIOATE CIeAVIONIIE TPABHIIA:

e Tenom oneparopa FORALL mosKHA SIBAATHCA TONBKO 0AHA KoMauaa DML:
INSERT, UPDATE morm DELETE.

* QOunepartop DML goaKeH cCBIIATHCA HA 3JI€MEHTHI KOJLJIeKIHHA OOCPEACT-
BOM HepeMeHHOH uHAeKC_CTpOkK, KOTOpas 3aZaHa B omepaTope FORALL.
ObnacTh DeficTEBUA DepeMeHHOH #HAekC_CTPOKY OTPAHUTHBAETCA OIepa-
TopoM FORA_L; BBl He MOKeTe CChLIATHECA HA Hee U3BHE 3TOr0 ouepaTopa.
Opuako ofpaTHTe BHHMaHHE, YTO BEDXHAA H HUMKHAA IPAHULB] KOJ-
JEeKITHH He 00I3aTEeTbHO JOJKHE OXBATHIBATE BCE COAEPIKUMOE KOJLIEK-
MU .
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¢ He cnegyer o0bABIATE MEPEMeHEYI0 iigexc_cTpoks. OHa obbaABIAETCH
HeABHO Kak nmepemMerHas Tunoa FLS_INTLGLR aapom PL/SQL.

* BepxEAd U HHEHAA TPAHATE JOMKHBI 33/1aBaTh JONYCTHMEIH auamna-
30H IOCJeJ0BATENbHBIX HOMEDOB HHIEKCOB IJId KOJJIeKOHU (KOJJIeK-
muii), 3a0aEERIX B KoMagae SQL. [[ra paspe:keHHOH Konneknuu Gyger
CreHePUPOBaHA CNeAVIONAA OIHOKA?

ORA-22160: element at incex [3] does not exist

IIpumMep Taxkof curyanuu npusefieH B daiine diffcount.sql, KoTOpHIH
MOKHO HafTH Ha Beb-caliTe KIHUTH.

Tem e Menee Oracle Database 10g nognepsxuBaeT omepaTopsl INDICES
OF m VALUES OF gis1 paspeKeHHBIX KOJJEKOHH (B KOTOPHIX TPONYIOIEHBI
KaKHe-TO 3IeMeHTRI).

* B omepaTtope DML Henb3sa cChLIATBECA HA OTAENbHEIE ITOMA KOJIIEKIHNHA
sanuceii. [lase B cryuae, KOrZa I0Je KOLIEKIHH IBIAETCA KOJIEeKTHeH
CRAJAPOB HJIHA KOMJIeKIHeH 60see CIOKHEBIX 00BLEKTOB, PASPEIIIEHO CCRI-
JATBCA TOIBKO HA CTPOKY KOLIeKIHH HenukoM. Hanpumep, Takoi Koa:

DECLARE
TYPE employee aat TS TABLE OF employes%ROWTYPE
INDEX BY PLS_INTEGER;
1 _employees enployee aal;
BEGIN
FORALL 1 index TN 1 employess FTRST .. 1 employees.AST
TNSERT INTO enployee (employee id, lasl rame)
VALUES (1 enmployees (1 incex).employese 1d
1 _employees (1 _incex).last name
b
=ND;

BBISGOBET IDH KOMIOHJIANNNA TAKVIO OH.II’IﬁHy:

PLS-CO436: implementatior restriction: cannot reterence Tields of BULK
Lr-BIND table of records
e HEaexc snreMeHTa KOJJIeKINH, 3a0adE0i B onepaTope DML, He MoxkeT
OBITE BRIpasesneM. Hanpumep, BEIDOJIHEHIE CIeIVIOIIero ¢parMesTa

DECLARE

names rame_varray = rame_va-ray ()
BEGIN

FORALL indx IN rames.FIRST .. names.LAST

DELETE -RHOM emp WHERE ename = names{indx+10);

=

BLIZOBET NOABJCHNEe TAKOH OMIHU0KI:

PLS-C043C: FORALL ileralicn wariable INDX is nol allowed in Lbis conlexl

Mpumepbl FORALL

PaceMOTPUM HECKOJIBEO TPUMEPOB HCTIOJIb30BAHNA oTepaTopa [ORAL :
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* llepenumem mpomeaypy order_oooks ¢ mcooab3oBaEdeM FUORA__:

CREATE OR REPLACE PROCEDURE order_books (
iskn ir TN name wvarray,
new counl in IN number warray)
15
BEGTN
FORALL dindx TH isbn ir FTRST .. dshbn in.|AST
JPDATE books
SET page_counl = new counl_in {(indx)
WHERE isbn = isbn_in (incx);
cND;

Bce naMeHeHNA 3aKI0Ya0TCs B 3aMere [0R Ha FORA_L | yaaieHHH KO-
geBrIX caoB LOOP m END LOOP. Ilpu sToMm FORAL. mepemaeT komaume SQL Bce
CTDOKH, ONpelefleHHBIe B ABYX Kommexnuax. Ha puc. 1.4 morasaso,
KaK OPrasu30BaHo HCIONHEENe D0R00H0H Npole Iy phl.

* B creayiomem mpmMepe OVIeT TTOKa3aHo, Kak omepaTop DML moxker
CChIIATHCHA HA HECHEOJIBEQ RDJIJIBHIIHITI. Bozsmem TPH KOJIEeKITHHA: de-
nial, patient_name m illnesses. IlponEgeKCcHpOBaEb] BJIeMEHTHl TOJIBKO
ABYX IEPBBIX KOJINTEKIHH, TaK YTO OTAeJIBEEIE 3I€MEHTEl STHX KOJJISK-
nui 6yayT nepejaHbl 00 HHAEKCY B KARAVI0 KoMagay INSERT. TpeTsum
cTonbmoM TabauIel health_coverage ABIAETCS KOMJMEKOIHA, HePedHc-
nAIad HeKOTopele yenosrda. Tak Kak agpo PL/SQL BumonHdAeT ma-
KEeTHOE CBA3RIBAHNE TOJLKO AJSI IPOMHAeKCHPOBAHHEIX KOJLIeKITH, TO
KoJmeKnuda 111nesses OyaeT MelHKOM [IOMeIlleEa B TpeTHH cTonben Ka-
JKJ0H BCTABIACMOH CTPOKH:

FORALL incx TIM denial.~IRST .. cenial.LAST
INSERT INTO health coverage
YALUES (denial(indx), patient_name{indx), illnesses);

e Ucnmonbayem mpennosxkernne RETURNING B omepaTope FORALL nma wasmede-
HUA HHQOPMAIIHH O Kasaoi orgensH0#i KoMmagge DE_ETE. CregyeT mom-
HUTE, UTO Npeanoxende RETURNING onmepaTopa FORALL Zo#HO HCOOIE30-
BATh BJOMKEHHOe Opefroxkerme BULK COLLECT INTO («makeTHasA» omepa-
OuA ANA 381 POCOB):

CREATE OR REPLACE FUNCTION remove emps by dept {deptlist dlist t)
RETURN enclist L
IS
enolist enclist t;
REGTH
FORALL aDepL IN depllist.FIRST..deptlisl.LAST
DELETE FROM emp WHERE deptno IN depltlist(aDept)}
RETURMING empnc BULK COLLECT INTC enolist;
REITURN enclist;
NI

¢ HcmonrbayeM HEIEKCE, OOpPEeAeNeHHALe B OJHOH KONIeKIIHH, O OOpe-
AeIeHHUA TOTO, KAKHe CTPOKY M3 MACCHBA CBA3LIBAEUA (KOJMeKIIHH, 3a-
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AaHHOH BHYTPH KoMaHABI SQL) ZOMKHB HCOOJb30BAThCA AHHAMMAYE-
CcEHmM omepaTopoM INSCRT.

-0HALL imcx IN INDICES OF 1_fop employees
EXECUTE IMMEDIATE
CINSERT TWTG © || 1_table || * VALULES (.emp_pky, :new_salary)
JSTHG 1 new salaries(indx). employee id,
1 new salaries(indx). salary;

YnpasneHue TpaHsakumsamu B PL/SQL

Kag u ciemoBasio 0KHAATE, peNsAIUoHHAsA 6a3a nagseIx Oracle nognepaxn-
BaeT 0YeHL MOINHBIH M HameKHBIH MeXaHN3M TpaHzakmuii. Kog Bamiero
OPUJIOKEeHHUA ONPENeIAeT, U3 Uero 0yAeT COCTOATE MPAHIAKULA — JOTHYe-
CEAad eflMAANa padoTel, Pe3dyILTAT KOTOPOH coXpaEAeTCA IPU [IOMOIIH OIIe-
partopa COMMIT unu orMensierca onepaTopoM ROLLBACK. TpaEsaknusa HeABHO
HAYWHAETCA ¢ Mepeoro onepaTopa SQL, BEIMOMHEEHOTO MOCTe TOCTeHETO
omeparopa COMMIT mmm ROLLBACK (mam ¢ Hauasa ceaHca), HIIH IPOIOJKAETCH
mocae ROLLBACK TO SAVEPQINT.

PL/SQL cofepRuT pAjg 00epaTOPOB AJNA YOPABJIEHHA TPAHAKIIHAMMA
COMMIT
CoxpaHdeT Bce WAMeHEHWA, CAeJIaHHBIE TOCTE TOCIEIHEH Omepanuu
COMMIT morm ROLLBACK, u ocBobOk 1aeT Bce OJIOKMDOBKHA.
ROLLBACK
OTMeHAET Bee UBMEHEHH, CASIaHHbIe ToCTe NocaeJHell onepamun COM-
MIT mwmru ROLLBACK, M ocBOBOIK TaeT Bce OMOKUPOBKH.
ROLLBACK TO SAVEPOINT

OTMeHAECT ECe WAMeHEHUA, CAeNaHHELIE TOCTe VCTAHOBKM YVKAZaHHON
TOYKH COXPaHeHH:, I 0cBOGOK JaeT OJIOKUPOBKH, KOTODEIe OBLIN yCTa-
HOBJIeHBI B faHHEOM (pparMeHTe KOoJa.

SAVEPOINT

YcoTaHaBIHMBAET TOYRY COXpPaHeHHA, KEOTOpad 3aTeM NO3BOJHT BBIIIOJ-
HATh YACTHYHLIH OTKAT.

SCT TRANSACTION

Ilo3BoaAeT HaUaTh ceaHC! B PeXKHMe «TOJNBKO IJIA YTEHWUA» UIH «JJIA
4TeHHS W 3aIMHUCH», 33J4TEH YPOBeHL H30MANUHA HJIH COOOCTABHTEL TEKY-
el TpAHRAKITHH ONpe/leIeHHBIM CeTMeHT OTEAaTa.

_0CK TABLE

IlozeongeT 3a0I0KHPORATE BCK) Tadnuny Gasbl IaEHEIX B OODeAeTeHEOM
pesxkume. [To3BoasgeT n3MeHUTh 0OBIYHO TPUMEHAEMY0 K TabIuUTe yoTa-
HOBEKY II0 YMOJMYAHHIO — OII0KMPOBKY Ha YPOBHE CTPOK.

1 HacamoM fene He ceaHc, 4 KOHKPeTHYIO TpaHaaknuw. — Il pumen. vayy. ped.
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B nocnenyomux pasaesax Mbel paccMOTpHM onepaTopsl COMMIT u ROL _BACK,
a TamKe asmonomnve mpansaryuu PL/SQL.

Onepatop COMMIT

Brinonoenue onepaTopa COMMIT gesaeT IOCTOSIHHBIMHU H3MeHeHMsI, BHECEH-
HBEIE BAITHM CceaHCOM B 0a3y AaHHBIX B paMKax TeKymiel Tparsaxkmuu. [lo-
cJre BeinoaHeEuA COMMIT ((huKcanuu TpaH3AKIHHU) CAEJAHHBIE BAMU H3Me-
HeHHA CTAHYT BHAHUMBIMH JJId APYTHX CEaHCOB W ODoabioBaTeded OQracle.
CuHTarcuc onepartopa COMMIT:

COMMTT [WORK] [COMMENT rexct]:

Kmougesoe caoso WIRK apnseTcsa HeobA3aTEILHBIM U MOMKET HCIOJIb30BATE-
oA A4 YAVIIIeHUAd TUTaeMOCTH.

Korouesoe cioBo COMMENT ¢y sRUT IJIA BBOAA KOMMEHTAPHA, OTHOCAIIErOCH
K TeKRVIIled TpaEsaxmui. TeKCT KOMMeHTapHA AOJKeH NpeIcTaBIATh CO-
601 B3AKJIIOUYEHHEIA B KABHIYKH JHTEpPaN NJIUHOHA He Gomee 50 CHUMBOIOE.
KomMmersTapuil 00BIUHO HCIOJB3YVETCH AJA PACOpeAeseHHBIX TpaH3aKIHH
I MOXKeT 0Kas3aThbes MOJIe3HBIM IPH HCCIeJOBAHNN 1 PaspelleHdd COMHM-
TeJLERIX TpaH3aknu#d npu apyxdasHoil durcanmun. KommenTapuit xpa-
HHUTCH B CJIOBADE JAHHBIX BMeCTe ¢ HAeHTH(hHEATOPOM TPaH3aAKIUH.

CieayeT IOMHHTE, UTO (PUKCAUS TPAH3aKIIAHA 0CBODOMKAAaeT JT100BIE HI0-
KWPOBEHW CTPOK W TA0NIHIN, VCTAHOBIEHHEBIE BANIUM CEAHCOM, HATIPHMED,
qaAa koMasasl SELECT FOR UPDATE. KpoMe Toro, yaaJXAKTCA BCe TOUKH COXpa-
HeHUdA, YCTAHOBJIeHHEBIE IIOCTe TocneAHed onepanuy COMMIT man ROLLBACK.

TTocme TOTO KaK M3MeHeHUA 3a(pUKCUPORBAHET (COMMIT), MX y:Ke HeBO3ZMOMK-
HO OTMEHHITH NpH moMoinu onepaTopa ROLLBACK.

IlpuBeseM HeCKOJNBKO IPHMEPOB KOPPEKTHOI'O HCIIOJIB30BAHUA 0IEPATOPA
COMMIT:

COMMTT:
COMMIT WORK:
GCOMMTT COMMENT “maintairing account halance’

OnepaTtop ROLLBACK

IIpu BrinonEeENN otepaTopa RO_LBACK oTMeHOTCS BCE HJIH HEKOTOPEIE H3-
MeHeHHsA, BHECEHHEBIE BAlIM CeaHCOM B 6a:3y ABHHBIX B PaMKax TEK._VI.T.[Eﬁ
Tpanzaknuu. lloueMy MO;KeT BOSHHKHYTH SKeJaHHe OTMEHHUTH H3MeHe-
sua? Uro racaetcs SQL, omepaTop ROLLBACK oBecnedmBaeT BO3MOKHOCTE
UCHPABJIEHUS BOZMOKHBIX OIIHOOK, HANPUMEDP:

DELETE FROM orcers;

«{) HeT, A XoTeN YAANIATH TOJNBKO Te 3aKa3El, KOTOPEIE OBIIN CAENAHEL A0
Maa 1995 rogalll> Her mpofismeM — mpocTo BRITOIHUTE RO_LBACK. C ToURH
3peHAd KOAAPOBAHHA NPUI0KEHNA cMblca ROLLBACK B TOM, 4TO OH I0O3BO-
JseT IpH BOSHMKHOBEHHH NpOo0JeMLI BEDHYTHCA B HCXOJHOE COCTOAHNE —
HAYATH BCE «C YHCTOTO JHCTA».
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CunTarcuc onepartopa ROLLBACK:
ROLIBACK [WORK] [TC [SAVEPOTNT] umMs TOUKH COXDAHEHUS ],

MosxHO HCIOJIB30BATH omepaTop RULLBACK B ofHOM M3 IBYX PeKHUMOEB: Oes
VEA3aHUA IapaMeTPOB WU ¢ MpeIIoKeAneM 10, YEAZEIBAIIIAM TOQUKY CO-
XpaHEHH, A0 KOTOPOH cIeAyeT OTKATHTL HaMeHeHHA. ROLLBACK 6e3 mapa-
MeTpPOB OTMeHsIeT BCe H3MeHeHH s, BHECEHHbIE B pAMEKAaX TPaH3aKIIAM.

@Dopma ROL_BACK TO mo3BOJSIET OTMEHUTE BCE H3MeHEHHA H 0CBOBOAMTE BCE
OJOKHUPOBKH, cAejlaHHBIE 10CJE TOM0, KaK OBIJIa yCTAHOBIEHA TOYKA cOXpa-
HEHUA ¢ MeTKOH yug_Toyvxy_coxpaqerys (06 yCTAHOBKe TOYEK COXPaHeHHa Gy-
JeT MoAPoGHO PACCKA3AHO B CAeAVIONIEM pasjielel, TOCBAMIEHEOM OTTePATO-
py SAVLPOINT).

IlapaMerp M _To9kK_COXpEHEHHS — BT0 HeoObSIBISAEMBIH HICHTA(DHKATOD
Oracle, KoTOpEI#l He MO3KeT OBITh HA JUTEPaIoM (3aKJIIUYEHHBIM B KABBIU-
KH), HH HMEHEM IIepeMeHHOM’.

HonyeTHMEI Bee HUKETepeUHCIeHHEIE TPUMEDhI HCTI0Ib30BaEuA ROLLBACK:

RCLLEACK,
ROLLBACK WORK:
ROLLEACK TO becin_cleanup;

Ilpu BEIDONHEHUH OTKATA J0 OOpeAeNleHHONd TOUKHN cOXPaHeHHUs BCe TOUKH
COXPpaHeHHA, VCTaHOBIEHHBIE TOCIE TOUKM C METKOM MMA_TOYKH_COXPAHEHNS,
yIanAKnTCA, HO caMa 9Ta To4ka ocTaeTcA. To ecTh BH CMQ:KeTe BO3OOHO-
BUTEL CBOI0 TPAHBAKIIHIO ¢ JAHHOH TOUKH W OTPpH HeoOXOAHMMOCTH CHOBA OT-
KATHTL H3MeHeHNd J0 3TOH TOUKY DY BOZHNKHOBEHHH APYroi onIubKH.

PL/SQL HeaBHO reEepUpyeT TOUKY COXPAHEHUS HEIOCDEACTBEHHO Iepen
BEITONMHEHHeM omepaTopa INSERT, UPDATE murm DELETE. M B cayuae HeyIaYHO-
ro HconoJaHEeEHns onepaTopa DML oTKAaT H3MeHeEH I aBTOMATHYECKI OCYIIIe-
CTBJIAETC 4O JaHHOH HeABHOH TOUYKK coXxpaEeEnda. TakuM 0b6pasoM, oTMe-
HAETCA TOJBKO NocneAEHIH onepaTop DML.

ABTOHOMHbIE TPpaH3aKUNn

Onpenenaa PL/SQL-6smox (AHOHUMHEIH OJIOK, OPOOEAVDPY, (DYHKIIHNIO, TIa-
KeTHYIO MPOIeaypy, DaKkeTHEYI0 GYHKINI, TPUTTeD 0a3kl JAaHHBIX) KaK a6-
MOHOMHYIO MPAH3AKYNLIO, BEL H30NHEDYyeTe B 8ToM Oioke xoMaugsl DML ot
KOHTEHKCTa TPAH3AKIIHH BBIZLIBAIOIETO OpHIo:KeEnd. Takoid OJI0OK cTaHO-
BATCS HEe3aBHCHMOM TPaH3aKIHeH, KOTOpadA 3allyCRaeTcd Apyroi Tpagsak-
mmei, HABLIBAEMOI 2406H 0l IO OTHOIIEHNIO K JaHHOMH.

Bo Bpems BrIDOJIHEHU: OJ0KA ABTOHOMHOH TPAHRAKIIUK [JIABHAS TDAH3AK-
U OpuocTanapausaetresa. Bul BrinonuseTe SQL-onepanuu, puKcHpyeTe HX
ATV OTKATEIBAETE, 3aTeM BO300HOBIAETE TMIABHYIO TPaERaKImuio (puc. 1.5).

1 Crora omm0ka B opuryHane kauru. Takoro paspena Het. — Ipumeu. nepes.
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Tnasnaa tpansaxms (IT)

Procedure add_emp(...)
IS
BEGIN AsTtoHomuan Tpansaxuns (AT)

UPDATE ...:

UPDATE ...; PROCEDURE write_log(...)

SAVEPOINT start_add; 18

INSERT ...: PRAGMA

COMMLT; 9 AUTONOMOUS_TRANSACTION
EXCEPTION BEGIN

WHEN OTHERS INSEAT INTO log

THEN VALUES ( AT Ha4uHaeTcA

ROLLBACK TO start_add; ceds, text,
write-log ( g USER, SYSDATE
SOLCODE, SOLERRM); ;
END: COMMIT:
—A p END;
o / AT sakanmeaeTcs
P —
IT 3akanymBaeTcs
IT eoaobrosnseTca

Puc. 1.5. llepedana ynpasrenus mexdy enasnoil ¢ asmonoMHol MPAL3aCuuimy

Onopepenmute PL/SQL-60K KAk aBTOHOMHYIO TPAH3AKIUIO HECHIOMKHO!
B paznen o0bABNeHNH BRINYATCH JHPeKTHEA

PRAGMA AUTONOMOUS_TRANSACTLON:

HasHas AUPEKTHBA YKaseBaeT KoMmnuiaaTopy PL/SQL, uTo creayeT onpe-
penuTs 6ok PL/SQL xak aBToEOMERIH (HesapucuMelil). Ciaeayioniie BUAE
PL/SQL-610K0B MOTYT OLITE ONIPEAeIeHEl KaK ABTOHOMHAS TPaH3aKITHA:

e AnormMEBle H1okH PL/SQL BepxHero ypoBHE:A (HO He BIOKeHHEIR)

e MYHEKOHH O OPOOEAYPhl, COPeAeSeHHRIE BEYTDH MaKeTa HIIH ABJIAI0-
IHecA CaMOCTOATeNbHBIMHA IPOTPaAMMAaME

* Merone (DYEKIIMU U OPoUeAYPEI) 00BEKTHOTO THIA
e Tpnarrepsr 6assl JaHEHEIX

JHuperTUBA aBTOHOMHON TPAHSAKIIAHA MOKET PA3MenIaThesa B TI000H TaCTH
pasnena o0bABIeEWH KoHEperHOTOo PL/SQL-6mora. Opmaxo, BepodaTHO,
JydIlle BCero NOMeCTHTh €€ Hepe] 00bABIeENAMEA BCeX CTPYKTYD AaHHBIX.
B sTom cayuae mro60i nporpaMMHBACT, YUTAIOIIANR BAIl KO, CPasy JKe ompe-
JeJiT, ITo NporpaMMa IpeacTaBisaeT cob0il aBTOHOMHEVIO TPAH3ARITHIO,

HapHas AHEpeKTHBA — eJHHCTBeHHOE J00ABJICHHE B CHETAKCHC A3LIKA, IO-
TpefoBRaBIMeecd AIA DOAAeP:KKHA aRTOHEOMERIX TpaHaaknuil B PL/SQL. COM-
MIT, ROLLBACK, komauasl DML mcnonsioBannck w panee. OAHARO TIPH HWC-
NOJHEHWH BHYTPH ABTOHOMHOH TPAHZAKIIHH STH ONEpPATOPEl HMET ApPy-
ryo 061acTh AEHCTBUA W BUANMOCTH; HeOOXOAAMO SIBHO BKJIIOIHTE COMMIT
mnnr ROLLEACK B cBOTO TpOTpaMMYy.
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Tpurrepbl 6a3bl faHHbIX

Tpuzzepwvt 6a3bl JAHHEBIX — 9TO HMeHOBAHHEIE 3JIEMEHTHI I POTPAMMEI, KOTO-
pble HCIONHAIOTCS B OTBET Ha HACTYIICHNE KAKHX-TO coOBITHH B Baze gau-
BEIX. TPHUrrepsl MOTYT GEITEH CBA3AHLI ¢ YeTHIPEMA DA3THUYHEIMH BHIAMEA
CODBITHII:

Onepamops: DML

Tpurrepser DML MoryT 3a0ycKaThCs IPH BCTABKe, OOHOBIEHUH HIH VA~
JIEHHH 3a0WCH TAaOJHIOE. 3TH TPHUITEPE MOI'YT HCOOJIB30BATHCA IJIA
IIPDOBEPEW JAHHEBIX, YVCTEHOBEH 3HAYEHHH II0 VYVMOMYaHHK, OTCIIEHHBA
HHUS I3MeHEeHHH u gare sanperierEns HEexoTopelx DML-oneparmuii.

Onepamopwt DDL

Tpurreper DDL zanyckaioTca OpH BEIONHeEnHA xoMmaug DDL, maopu-
Mep OpHu co3AaHuu Tabauiiel. OHI MOTYT 00€COeUHBATE OTCIEKHBAHHE
BBITIOTHAEMBIX AEHCTBHH M 3aNpeliaTh BRIDOJHEHHe HEKOTOPBIX KO-
mang DDL.

Cofbtmus 6asbt OAHHIX

Tpurrepsl coOEITHI Ga3bl JAHHEIX 3allyCKAMTCH IpPU 3alyCKEe M OCTa-
HOBKe 0885l JAHHBIX, IPH OOAKJIIOYEHNN U OTKJIIOYEHHAH [0JIb30BATE
Uy opu BosEuKHOBeHmHM omubxu Oracle. Haunsan ¢ Bepcuu Oracle8i
Database stu TPHITEPBl IIO3BOJISIOT OTCJIEHKHBATH AKTHBHOCTDE B base
JAHHEBIX.

INSTEAD OF

Tpurreps! INSTEAD OF (saMemaroniye TPUTTEDE]) ABAANTCA, IO CYTH, ab-
TepAaTHBOl Tpurrepam DML. OHu 3anyckaioTcda mepe] BLITOJTHEHWEM
BCTABKH, OOHOBJIEHHSA HJIH YIAJIEHHHA, IIPH 9TOM HX KOJ VKA3BIBAET, 4TO
caeayeT OenaThk BmecTO 9Tmx DML-omepammii. Tpurrepsr INSTCAD OF
VIIPABISIOT ONEePANlHAME HaJ OIpPeJCTABJIeHUAME, a8 He Haj TabnmmaMu.
OHH MOT'YT HCHOJIB30BATHCH IJIsI TOTO, YTOOBI cAeIaTH HEOOHOBAsSEMOe
npejcTapieEde 00HOBIAEMBIM H AJA TOTO, YTOOLI H3MEHUTE NOBEJcHHE
ODHOBIAEMEIX TIpeAcTaBTeHnil. Jlamee MEI He 6yaeM TOBOPUTE 00 BTHX
TPUITEpaXx, TAK KaK 3To ocobada TeMa, TpebyrnIad cepbe3HOT0 U3YUeH .

Tpurrepsi DML

Tpurrepsl s3eKa MaHUOVAHPOBaEUA AaEERIMH (Data Manipulation Lan-
guage — DML) 3anmycKamoTca OpH BCTABKe, ODHOBJIEHHHW HJIN YAAJIEHUH
CTPOK B OIIpeAeNSleEHON TabnuIle. DT0 caMbIfl DACOIPOCTPAHEHERIA THII TPHUT-
TepoB, 0co0eHHO Cpenl paspaboTYMKOB (OCTANLHBIMM THIAMH TPUILTEPOB
B OCHOBHOM HOJIB3YIOTCS IMUAENCTPATODE. 643 JAHHBIX).

CymecTEyeT MEOMKECTEO BAPUAHTOB HCOONL30BAEAA Tpurrepoe DML. Ogn
MOTYT 3aIIVCKATRECA A0 WIH TOCHe BRIDOAHeHNA onepaTopa DML, a Tak:Ke
Jo wiad mocie o0paloTKH KamkJA0Hd CTPOKH BHYTPH KOMaHAbI. TpHITephl
DML mMoryT 3anycKEAaTHCA IPU BHIDOJTHEHUH onepaTopos INSERT, UPDATE, DE-
_[TC, a TaKKe NX KOMOWHAIIAHA.
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Yyactue B TPaH3aKLWAX

ITo ymomuarmio Tpurrepsl DML 0prEUMAIOT VIacTHEe B TPAH3AKIHAX, HS
KOTOPHIX OHU 3aIYCKAKTCS, TO 8CTh:

e FKcind TpUrrep HHANMUWHAPYET HCKIYEHHE, TO COOTBETCTBYHIIAA YACTh
TPaH3aKOIAHA GYAeT OTMEeHeHAa.

e Feaw TPUITEDP caM BBITIOMHAET KakHe-To omepaTopsl DML (ranpumep,
BCTABIAET 3AMNUCH B iKYy PHAIBHYI0 TaGauny), To Takue onepaTopsl DML
CTAHOBATCS YACTHIO IVIABHOH TPaH3aKIINH.

e Bayrpn rpurrepa DML Hens3s ncoons308aTh oneparopsl COMMIT 1 ROL_-
BACK.

C
wd OpHaxo ecin Be onpegensere Tpurrep DML kak aBroHOMHYIO TpaH-
-s aarRuuo, TO Awbee KoManas DML, uenonHseMule BEYTPH TPUTITE-
w? ﬂ_; pa, ByayT cOXpaHeHbl WIH OTMEHEHbl IOCPEeICTBOM SIBHO HCIIOIbL30-

© BagHOrO omepartopa COMMIT sawm ROLLBACK, mpm 9ToM IIaBHaS TPaH-

3AKOUA 3aTPATHBATLC He DyZeT.

B nocrneayromux pasgenax 6yaer onucaso cosganue tpurrepa DML, onuca-
HEI pasIHYELIe pIeMeHTs] ONpeJe e A TPUTTepa, A TAKMKE PACCMOTPEH IPH-
MED, HCTIOJIB3YIONTHHA MEOTHE KOMIIOHEHTHI B BO3MOKEOCTH Tpurrepos DML.

Co3paHune Tpurrepa DML

HenonsayiiTe Ama co3gaHua (MaH mepeco3gaHusn) Tpurrepa DML crnenyio-
MY KOHCTPYKIIHIO:

1 CREATE [OR REPLACE] THIGGER mms rpurrepa
9 [BEFORE | AFTERD

& {INSERT | DELETE | UPDATE | JPDATE OF grmeox cronfiiost ON wuma Talimn
4 [FOR EACH ROW]

& [WHEN (...)]

6 [DECLARE ... ]

7 BEGIN

& Coo HONOOHSBMAE OFBDATONN . .

9 [FXCEPTION ]
10 END [ums Towrrepal;

OnucaHpe 3J1eMeHTOB 06 bABIeHIA OpHBe/ieHO B TB6JIH]IE:

Crpoxn | Onncanne

1 CoobuiaeT 0 TOM, UTO CO3TASTCA TPHTTED ¢ VKaZaHHEM uMeHeM. [Ipexmo-
smeHue OR AEPLACE asnaerea neobasatenssriM. Eeau Tpurrep vike ¢yviie-
cTRyeT, a HEPLAC- oTeyTCTBYET, TO MOMBITKA CORTATE TPHTTED 3aHOBO TIPH-
BeZeT K BosHRKHOBeENI onmbkn ORA-4081. Cosmazenwme nMen, Hanpu-
Mep TAGMIUIE W TPUTTEpa (WIH MPONEenyphl U TPHUITEpa), TeOpeTHUeCKH
PAZPEITeHo, HO ME DEKOMEHIYEM BOZJAEPIEATRCS 0T TAKWX CORTIAEHTH BO
H3bemaHye Y TAHNIIEL.

2 VEKAILIBAET, AONMEH JH TPHUITeD sanycrkarbhea mxo (BFORM) uam mocae
{A-TER) Toro, Kak o6paboTaEa KOMAHIA HIH CTPOKA.
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Crpoxrn

Omnucamne

-8

10

VYraseIBaeT, K Kakomy onepatopy DML 6yaeT npuMeHATHCA TPHITEP: TH-
SCRT, UPDATE mawm DFIFTI. O6paTUTe BHUMAHME, 4TO JPDATT MOMEET HETIOMb-
30BATHCSI KAK IS LIEeI0H 3aHUCH, TAK ¥ IJ PASJEIeHHOTO 3ANSTBIME
cnucka eToabmos. CToaduel MOXKEO KOMOMEMPOBATE (npu moMouty OR) 1
YKAsHIBATE B J1000M mopanke. B eTpoke 3 Taxkike ykazana Tabauia, ¢ Ko-
Topo# paboTtaeT Tpurrep. UMmeiiTe B BUAY, uTo Ja0b60i Tpurrep DML mo-
et 00pabaThIBATE TONBKO OIHY TAOIHUILY.

Hammuue npegmnoxxenus ~0H -ACH ROW oaEadaeT, 4TO TPUTTED 6YIET 3a1Iyc-
KAaTheA LA KaXKA0H cTpoKy, oOpabaTeiBaeMol KoMaHLol. Ecan ganHoe
OpelI0MkeHIe OTCYTCTBYET, TO II0 YMOJAUAHUI) TPUTTED 3allycKaeTcs
TOJBKO OAWUH PA3 IJAA TAHHOH KOMAHAK {(TPHITED VPOBHA KOMAHIDI).

HeobazaTeasHoe npegaoxenne WHEN, KOTOpoe HO3BOIABST OIPEIedHTE J0-
THYeCcKOe VCJIO0BHe, IMO3BOJSIOIIee H30€eKAThH HEeHYMKHOTO HCIOJHeHM I
TpHITEpPA.

HeobszaTenbHbli pasten o0BABISHUI AHOHMMHOTO OJOKAa, COCTABIAK-
ero Koxa Tpurrepa. Ecnn BaM He HYMKHO OOBABIATEH JTOKAJNbLHEIE IIepe-
MeHHEIe, TO B 9TOM KJKUYeBOM ¢I0Be HeT HeoOxogumocT. HmeiiTe B BI-
Iy, YTO HM OPHM KAKUX VCIOBHAX He CIeIyeT 00BABIAThH IICEBI03ATTHCH
NEW 11 OLD: 3T0 genaeTes aBTOMATHUYECKH .

Henmonnsaemsiit pasgnen Tpurrepa. SApagerca 00A3aTEAbBHBIM M JOJMHEeH
BRJIIOYATE B el XOTA GBI OJHH OIepPaTop.

HeolsasaTeabHblH pasie] HCKIUYeHHNH. 3gech OVIVT NepexXBATHIBATLCA
H 06padaThIBATECA TH00ble HCKIIOUeHN A, TOPOMXEIaeMble B MCIIOTHIeMOM
paszese.

ObsaazaTensHuil onepaTop [ND gasg Tpurrepa. [ocne kamoueroro caoea [ND
MOKHO AJIS HaTISIHOCTH YKAa3aTh HMSA 3aKaHIMBaloIIerocs TPHITEPA.

PaccMoTprM HECKOJIBKO OPUMEPOB HCHOJIb30BaHHA TpUrrepos DML:

¢ XoTenoch OBl MMETH YBEPEHHOCTH B TOM, UTO IPH H00ABIeHAH JAHHEBIX
HOBOTO COTPYIHHEKA MJIHN HGMEeHeHHIT PIH(I)OPMB.]IHPI 0 COTDYIHHEE BEIIIOJ -
HAKTCH BCe HEOGXOJIHMBIB IIPDOBEDKH. OﬁpaTHTE BHHUM&aHHE, 9YTO B 3TOM
TPHITEpe YPOBHI CTPOK HeoOXOoAHMMEIe 01 HceBgozanucu NEW mepeaa-
I0TCS OTAEJILEBIM OIPOTPAMMAM ITPOBEPKHU:

CREATZ OR REPLACE TRIGGER wvalicate_employee_changes

AFTER INSERT OR UPDATE
ON emplovee
FCR TACH ROW

REGTH
check age (:NIW.date o birth);
check_resume {:NEW. resume);
=ND;

o Creaymoomuil Tpurrep BEFORE INSERT ocyIIeCTRIALT AYAUT AA TAGIUIIBI
geo_compensetion. Jad coXpaHeEHA HOBOH CTpOKH 0e3 HM3MeHeHUA
«BHeMOIHeH» (TIaBHOM) TPAHBAKIINY TPHUITED HOJIaraeTcd Ha QYHEKIIHO-
HAJIEHOCTE ABTOHOMEBIX TpaHaaknni Oracle8i Database:
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CREATE OH REPLACE TRIGGER bef irs cep comp
AFTER INSERT
ON ceo compensation
FOH ZACH ROW
DECLARE
PRAGMA AUTONOMCUS TRANSACTION,
BEGIN
INSERT INTO cee comp histary
WALUES (NEW. nama,
:0LE. compersation, :(NcW.compensation,
"AFTER IWSERT', SYSDATE);
GOMMIT;
END;

MpepnoxerHne WHEN

HenonsayiiTe npegmoxenue WHEN ama yTouHeHHMA YCIOBHHM BEITONIHEHHA
KOOa TpUrTepa. B clenymoiieM OpAMepe OpeinokenHe WHEN mozBoiraer
oflecneudTh HCIOJTHEHENe KOAA TPHITePa TOMBKO OIPHU U3MEHCHIUL BeITHIAHE]
sapaborHOH muaTH (salary):

CREATE CR RIPLACT TRTIGGIR check raisa
A=TER JPDATE OF salary
0N anploves
FOR EACH ROw
WHEN  (OLD, salary != NEW.salary) OR
(CLD salary I8 NULL AND NEW, salary IS NOT NULL) OR
(CLD.salary 1S NOI NULL AND WEW. salary 1S NULL)
BEGIN

JlpyrumMu cIoBaMu, eclIHW NOJNE30BATENH BEIMONHAET KoMaBHAY UPDATE nma
CTPOKH, H N0 KAKOH-TO OpUYMHE 3HAYEHHE 3aPIJIATH] OCTAETCHA HEHM3MeH-
HBEIM, TO TPHUITED AOJLHKEH 3aNyCTHUTHCA, M OH BANYCTATCA, HO BEOb B AelicT-
BATeAhHOCTH HenonHeEHe PL/SQL-Koga Tena TpATTEpa MPH 3TOM HE Tpe-
Overcsd. Eciu BBl yrajkeTe COOTBETCTBYIOIIEE YCIOBHE B [IPEIJIOHEHHH
WHEN, Bam ygacTca n3berKaTs PACXOJ0B, CBA3AHERIX ¢ HEHYKHBIM HMCIOJIHE-
mueM PL/SQL-6roxa Tpurrepa.

& -

«w? Daiin genwhen.sp Ha Beb-caiiTe 5TOI KHUTH COIEPIKHT IPOLETYPY,

f: d KoTopasa hopMupyeT npegaoxenne WH=N 115 IpoBepKH OTAMYHA HO-
(NP N

I,L‘ BOTO 3HAYUEHNMS OT CTaporo.

B GoapmuHCTBE cIyaaeB opeanomenne WHEN cecrlmaeTes HA DOJIS OCEBAO3A-
ouce 0LD u NEW, KaK @ B paccMoTpeHHOM npuMepe. OIHAKO MOXKHO HAON-
caThk ROJ, KOTOPBIH OyAeT BEISBIBATH BCTPOeEELIe QYHKINHA. B creayomem
opuMepe npeano:xerune WHLN ncoonsayeT SYSDATL gaa Toro, 94To0bl OIpaHU-
YUTH BpEMS HCOOMHeHEHa Tpurrepa INSERT mepmomom ¢ 9 yacos yTpa go 5 ua-
COB Bedepa:

CHEATE OH REPLACE TRIGGER walic when clause
BEFORE THS=RT ONW frame
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FOR EACH ROW
WHEN { TG CHARCSYSDATE, "HHZ4") BETWEEN 2 AND 17 )

Mecespozanucn NEW 11 OLD

IIpu samycKe TpHUITEpPa YPOBHA CTPOKH HcnonHAWIIee aapo PL/SQL cozaa-
eT I 3aI0JHAET IBe CTPYKTYPLI JaHHBIX, KOTOPLIe padoTaoT MogofHo 3a0u-
caMm. Ito ncepmozanmer NCW u 0LD (DpUcTABKA «IICEBA0» OOBACHAESTCA TEM,
uyT0 OHH 00JIaJai0T HEe BCeMH cBOHCTBaMH Hacrosmmux sanuceid PL/SQL).
OLD xpaEHT HauyaJbpHbBle 3HAUEHHS 3anucH, 00pabaTeIBAeMOH TPHUITEpOM,
a NEW — HOBBIE 3HAUEHHS . ITH BANKUCH UMEIOT TAKYIO ¥Ke CTPYKTYDY, KaK 3a-
OHuCh, 00BABIEHHAN IPH IOMOIIH aTpudyTa %ROWTYPE Ha ocHOBe TAOJIHITHI,
K KOTODOH OTHOCHTCA TPUITED.

ITpu pabote ¢ ncerpozanucamu NEW 1 LD HeobHX0AUMO YIHTEIBATE HECKOJb-
KO IpaBHJI!

Ina TpHrTEPOR, OTHOCAMHXCcA K KomaHgaM INSERT, crpyrTypa OLD He
COOEPIKHT HUKAKWX ZAHHEBIX, «CTAPOTO» BEaGOpa BHAYEHHUH He cyuiecm-
syem.

Hdna TpUITepoR, OTHOCAIIHXCA K KoMaHgam UPDATE, samosHATCA 0bHe
cTPYKTYDPEI: 0LD m NEW. OLD coeps:KHUT UCXOAHBIe 3HAYeHNA (J0 00HOBIE-
HHA), a NEW — Te 3HaYeHNA, KOTOPBIe TOJAYUHT CTPOKA TTOCIE BHITIOTIHE-
HHA 00HOBIEHNA.

Hna TpUrrepoB, OTHoCAMHUXCcA K KomaHgaMm DELETE, cTrpyxTypa NEW He
COMEPIKUT HUKAKUX TaHHBIX, BeIb PEYL UAeT 00 YAaTeHUH 3aINCH.

WUsmeHeEne sEaYeHUH moaeld cTpyKTypse! 0.0 3ampereHo, MONBEITKA Ta-
KOTO H3MeHEeHHsI OPHUBeAeT K BO3ZHHKHOBeHUK omiubxm ORA-04085.
WsmeHeHHEe 3HaYeHENH DoNeH cTPYKTYPEL NEW donyemuno.

CrpyrTypa NOW maam OLD He MoskeT ODepeAaBaThes KaK IapaMeTp THIIA 3a-
OUCchk B OIpOOeAypV HIN (DYEKOHIO, BBI3EIBAEMYI0 BHYTDH TpPHITepAa.
Mo:xHO mepeaaBaTh TOABKO OTAENBHBIE TIOJS NceBgozanuceii. B daiine
gentrigrec.sp Ha BeD-caiiTe 5TOH KHUI'e OIpHUBefeHa IporpaMma, popMu-
pyROINas Koj, KOTOPEIH NepefaeT sEavenus NEW i 0LD 3anucaM, KOTOPEIE
yaKe Mozym DepedaBaThed KAK IapaMeTpEl.

IIpu ccelike Ha cTpyRTYpy NEW mam 0LD BHYTpPH aHOHHMHOrO OJIOKA
TpHurrepal He06X0IUMO OPeABAPSTH COOTBETCTBYIOIINE KJIIOUEBEIE CJIO-
Ba ABOETOYHEM, HallpUMep:

IF HzW.salary > 10000 THEN. ..

BrimosHeEWe onlepamuii YpoOBHA 3a0ACH A0d CTPYKTYp NEW r 0D ge mof-
nep:uBaerca. Hanpumep, Dog00HBIA K0 BBI30BET OMIHOKY OPH KOMIIH-
JIAODUH TPUTTEPA:

BEGTH tnew := NULL; [ND;

OueBngHO, UMeeTCS B BULY CeKITUS HCIOAHeHMA Tpurrepa. — Ilpumey. Hayy. ped.
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OnpepeneHne DML-pgencTeus BHYTpWM TpUrrepa

Oracle nmpeanaraer saGop GyEETHI (HAZBIBAEMEIX TAKKE 0NEPAULOHH bIMIL
dupernmueamiu), KOTOPEIE [I03BONAKT ONPELelnTh, Kakoe DML-geiicTEHe
BEI3BAJIO 3a0IYCK TeKkyniero Tparrepa. Kaxgaa Taxaa QyEKINA BO3BpAINa-
er TRLLC moum FALSE.

INSERTING

Bosspamaer TRUL, echan Tpurrep 6bLI 3alVINeH B OTBET HA BCTABKY B Ta0-
NIHUOY, ¢ KOTOPOH CBS3aH TPULTep, u FALSE — B IPOTHBHOM CIVUae.

UPDATING

BoaepamaeTr TRUL, ecam Tpurrep ObLJI 3a0VINeH B OTBET HAa 00HOBIEHHE
TabJIHuObl, ¢ KOTOPOH CBA3AH TPUrTep, u MALSC — B IpOTHBHOM CIyUae.

DELETING

Boasspamiaer TRUL, ecam Tpurrep OBLI 3aO0yVINEH B OTBET Ha VIATIeHIE H3
TabJaHIbl, C KOTOPOH CBA3AaH TPHUITED, H FALSE — B IPOTHBHOM CJVUae.

Henosassysa oTH JUPEKTHBLl, MOMKHO CO3JATh OAHUH OOITHH TPUTTED, KOTO-
DRI OyAeT 00beHHATE JelcTBHA, HeOOX0JHUMEBIe 1A DPa3IHYHEBEIX BHAOB
OmepAaIHH.

Tpurrepsi DDL

Oracle mo3BossIeT oOnpeAeINTE TPHTTEDPH], KOTOPHIe OVAYT 3aIycKaThCA B OT-
BeT Ha HcIooJdHeHHe onepaTopos sazkika DDL (Data Definition Language —
ARBIK OOpeAeNeHEHd AaHHEBIX). Ilonpocty rosopsa, onepatop DDL — sTo Jio-
6o omepaTop SQL, HCTIOMB3VEMEIH I CO3TARM HIIH U3MeHeHNA 00heRTa
0as®l JaHHBIX, TAKOTO Kak Tabamuma uiaw wHAeKc. IIpUBeaeM HeCKOJBKO
npumMepoB oneparopoB DDL:

* (REATE TABLE
® ALTCR INDCX
* [ROF TRIGGER

Kaxaeiii ua aTHX 0IepaTOPOB OPHBOAUT K COBAAHNI0, A3MEHEHHI) IIH VIa-
JeHU 00'beKTa 6a3EI AAHHEBIX.

CuHTaKCHC cO3TaHNsA TAKHX TPHITEPOB IPAKTHYECKH cOBIAAAET C CUHETAK-
CHCOM co3gannd TpurrepoB DML, oTnnunde JIMINE B 3a0VCKAIOIIHX HX CO-
OBITHAX H B TOM, 4TO Tpurrepsl DDL He NpHMEeHAITCHA K OTAEJABHBIM Ta0-
AUIDAM.

CospaHue Tpurrepa DDL

s cospagusa (mnu nepecospanuda) Tpurrepa DDL McnonsayiiTe Tagyio
KOHCTPYKIIHIO:

1 CREATE [OR REPLAGE] TRIGGER mms rpurrepa

2 [RFFORT | AFTIR } {00! -cobumuel ON {DATABAS™ | SGHTMA}
3 [WHEN (...)]

4 DEGLARE
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o

-~

(=]

END:

O0LaBNEHIS TEPEMEHENX
BEGIN

K005

OnucaHue 3JeMeHTOR 06 BABIeHIA IIpHEBEIEHO B TaﬁJIHIIe:

Crporn

Onucanne

1

4-7

CoofiiaeT 0 TOM, 4TO CO30AeTCA TPUTTED ¢ YRazaEHEIM uMeHeM. I1penxo-
skeHue OR REPLAC: ABAsteTCs Heobs3aTenbHbIM. Ho ecnu TpuUrrep yie cy-
TecTByeT, 4 H-'LACE OTeyTeTBYeT, TO MOMBITKA CO3OATEH TPUTTED 3aHOBO
IpUBELeT K BOSHHKHOBEHHUIO cTapoi qotpoii omubkn ORA-4081.

ATo ouens BamkHaA cTpoka. QOHa onpeneNaeT, TOJMKeH U TPUTTED 3aIyc-
KaThesd 00, IoCIe UAH BMecTo onpegeneHHoro DDL-cobbiTusa®, a Taxsie
TOJIEEeH JU OH 3alVCHKATHCA A BCeX OIeparuil Han 0az0M TaHHBIX MK
TOJBKO B paMEaX TeKyieil cxembl. MmeliTe B BUOY, 4To onigust [NST=AD OF
ZOCTYIIHA TOABKO B Bepenn Oracle9i Release 1 u Brine.

Heoba3aTeabHOE IPeII0MKeHNE WHEN, KOTOpOe M03BOMIAET OIPe e HTh J0-
THEY, TO3BOJIAIIIVIO H30eKATE HEHVKHOTO HCIOJTHEHHA TPHITEPA .

B atux erporax npueoautea PL/SQL-comep:muMoe TPUTTEDA.

* INSTE

AD OF HegomyeTtumo B Tpurrepax DDL. — Hlpumey. nayy. ped.

PaccmoTpuM npHMep TPHITEPa, BBIIOJHAIIETO POJIb HeoOyUYeHHOTO HH-
dopMaTopa- «raamaras» , 065bABISIONEro o CO3LaHuN BceX 00BeKTOB!

/+ Da
SGL>

3
4
5
Trigg

Tpurrepsi

iWr Ha Beb caklTe: uninformed_town _crier.sgl =/
CREATE OR REPLACE TRIGGER town_crier
AFTER CREATE ON SCHEMA
BEGIN
DBMS_OUTPUT.PUT_LINE( "I believe you have created something!');
END;
/

ar greated.

co6bITUN 6a3bl faHHbIX

Tpurrepsl coOEITHI 04351 JAaHHEIX 3a0YCKANTCH IPHA BORHUKHOBEHHH CO-
OBITHA Ha ypoBHe 6asbl gaHHbBIX. CyolecTByeT 0ATh TPUITEPOB cOOBITHI Oa-
3Bl JAHHBIX!

STARTUP

BamycrkaeTes Opyu 3anycke 0836 JaHERIX.
SHLTDOWN

3anycraeTea IpU BHOPMAJIBHOHR OCTAHOBEE 0a3bl JAHHBIX.
SERVERERROR

3anycrkaeTcsa OPH BOSHHKHOBeHNH omnOKu Oracle.

_0GON

3amycKaeTcda OpW OTKPEITHA ceaHca Oracle.
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_OGOFF
BanycraeTesa IPH HOPMAaJbHOM 3aBeplueHnn ceanca Oracle.

AJMHHHACTPATOPH! 0asbl JaHHBIX Ccpasy o0paTAT BEHMaHHE HA TO, YTO 3TH
TPUITEPEl NPEACTABIIIOT cO0G0H BeIUKOJIENHOE CPEICTEO aBTOMAaTH3aMUR
nporecca aIMHUHEUCTPUPOBARUA §a3kl JAHHBIX W obecHeueHUsa AETATLHOTO
KOHTpOJA HaJ 6a30i JaHELIX.

CozpaHune Tpurrepa cobbiTus 6asbl AAHHBIX

CHHTaAKCHC, HCOOAB3YEMBIH AJIA CO3AAHNAA TAKOTO TPUITEPA, 0YEHb IOX0MK
HE CHHTAKCHC co3janua Tparrepa DDL:

1 CREATE [OR REPLACE] TRIGGER wums vpuriepa

2 {BErCR:z | ARIERY {cofwTue Oasw_gannsixy CN (DATABASE | SCHEMA}
3 DECLARE

4 (OfLaBRBHHE TEDEMEHHHX

4 BEGIM

] KOA . -

/ LND

CymiecTBYET PAA OTPAHHUYEHHH, HAKJIAABIBAEMBIX HA HCIIOJIB30BAHUE ATPH-
OyTos BEFORE u AFTER mas onpegeneHHBIX codpTHi. HekoTOphIe cHTYAIHI
OPEeACTABIAKTCA IPOCTO HECCMBICIEHHBIMA!

He ovigaem mpuzzepos BLFORE STARTUP

Haxxe econ ObI TAKOHM TPUTTEP W MOKHOQ 6510 6B CO3/aTh, KOrga 6B 0H
sanycragca? ITooelTEa cosgaHua TPUITEPa TAKOrO BIAA OIPHBOIHUT K I10-
SIBJIEHHNIO OYeBHLHOTO COOOMmeH NI 00 omInbKe:

(ORA-3050C: catabase open trigge-s and server error tricgers
canncl have B=FORE Lype
He tvieaem mpuzzepos AFTER SHUTDOWN

Onare-Takn, Korga 061 TAKOH TPHUITEp MOT 3anyckaThea? IlonbTEHA cos-
JAHHS TAKOIO TPUITEPa OTBEPralTCsd ¢ BRIAAUEH CIeJVIOIIero coodme-
HHs 00 omrEOKe:

OHA-30501: instance shutcown triggers cannot have ARIER type
He ovisaem mpuzzepos BLFORE LOGON

Il ns1 peasiM3alliy TAKAX TPAITEPOB DOTPe00BaICH Obl KAKOMR-TO YpesBhl-
JailHO ODpOHENOATeIbHBIA Kog: «Caymail, MEe KajKeTcs, KTO-To cobupa-
eTCsT TOAKTIOUNTRCA: JaBaii-Ka caenaem uTo-EHGYAB!». Byayum peaan-
ctom, Oracle He T0O3BOJSIET CO3AAaBATh TaKKe TPUITEPEl, BEIAaBasl co06-
mesHne 00 omudKe:

ORA-30508: c¢lient legon Lriggers cannol have BEFORZ type
He tweaem mpuzzepos AFTER LOGOFF

«Het, mo:xkanyiicra, sepruch! Toasko He oTrarodaiicals.. IlonsITEH
COBJAHUSA 9THX TPUITEPOB 3aBePINAIOTCs IOABJIeHHEM CJIeAYIOMiero co-
obImeEnA:
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ORA-30509: ¢lient legoft trigger-s cannot have AFTER fType

He owmsaem mpuezzepos BEFORE SERVERERROR

ITomoOuEIi Tpurrep 611 6HI MeuToO# Kaskgoro nporpammucra! Toabko
npefcTaBbTe cede, ITO OBLII0 661 BOBMOMHO TAKOS:

CREATE OR REPLACE TRIGGER BEFORE SERVERERROR
BEFORZ SERVERZHROR ON DATABASE

BEGIN
diagnose_impending_error;
Tix_error_condilicn;

continue_as_if_nothing_happened;
CND;

Ho, K cOXRaJIeHN0, HATITW MEeUTH TPEPHIBAET COO0IIenHTe:

ORA-30500: database open triggers and server error trigoers
cannct have BEFCRE type

AnHamuyeckuin SQL u auHamuyeckuin PL/SQL

Hunamuweckuii SQL nogpasymesaer noi coboil Te omeparopsl SQL, xoro-
pble QOPMHPYIOTCS H HCIOOJHSAIOTCS BO BPeMs HCIOJIHEHHS OPOrPaMMEL.
TepMuH ¢IHHAMAYECKHH» — AHTOHHUM AJIf TEPMHUHA ¢«CTaTHYecKui». Cma-
muyeckuii SQL — 310 omepatopsl SQL, KoTophle PUKCUPVIOTCS B MOMEHT
KOMOIHIADHHE OPOTPAMMEL H gajee He HUAMeHANTCA. Juunamuvecwuit PL/
S@L cooTBeTCTEEHHO NMOEEMAeTcA Kak nenwle PL/SQL-6morn Koma, KoTo-
pBIE AHHAMHYIEeCKH (QOPMHPYIOTCH, 3aTeM KOMIUIAPYIOTCH M HCIOIHAKTCH.

C Brixomom Bepcum Oracle? Release 1 paspaGorumxu PL/SQL monyummm
BOBMOKHOCTDE UCTOIB30BATE ANA UCTONHEHAA AUHAMAYecKoro SQL BCTpO-
eaeli naker DBMS SQL. B Oracle8i Database moaBmiIace ZOIOJIHHTENb-
Has BOBMOKHOCTE HCIOJHEHHA JHHAMIYECK T (DOPMUPYEMBIX KoMagd SQL —
NDS (native dynamic SQL — gempoernuvtiit dunanmuvecrkuiic SQL). NDS Bxo-
auT B cocraB aseika PL/SQL; ero ropasmo erde HCHOOJIb30BaTh, UEM
DBMS SQL, x ToMmy ke BO MHOTHX OPHJIOKEHIIX OH HCIONHIeTCs Donee
ahherTUBHO.

Onepatop EXECUTE IMMEDIATE

HenonpayiiTre omeparop CXECLTE IMMEDIATE mua (EemenmieHrorol) Heooame-
HEA VKasaEHOH KoMaHAR SQL:

FXFCUTE TMMEDTATE oTpoka S0f
[INTC {nepemensanl, nepemersas]. .. | aamics}]
[USING [IN | GJT | IM QJT. aprymeqT_cBadwsanis
Lo LI | QJT | IN QUTC apriyment casawsanna . .. ];
Tae:
cTpoka_SOL

CrpoKoBoe BeIpaskenne, cojaep:xaniee komagay SQL nan PL/SQL-6mok.
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AepemMeHHan

TlepemerHAA, KOTOPad NOMyUaeT AHAUYEENAE CTOJIOMA, BOZRDATIEeHHOE Ba-
IIPOCOM.

JanUCH

3annchk, OCHOBAHHAA Ha ONIPeAeeHHOM IONIE30BaTEIeM TAIE HJIH aTPH-
oyre %ROWTYFE, xoTopas DOAYYAeT HNeXyI CTPOKY, BO3BPANIeHHYIO 3a-
T pOCOM.

Al ryYMEHT _CBAINEGHISA

Bripaxkenne, 2HadeHHe KOTOPOTO TIepegaeTcAa B KoMaeay SQL uan PL/
SQL-00K, A HAEHTA(PHKATOD, KOTODPBIH CAYHHUT BXOJHOH H/HJIHX BBI-
XOAHOH OepeMEHHOH ANA (PYHEOUH HIM TPOOeAVPEI, BHISEIBAEMOI
B PL/SQL-610xKe.

INTO npednosxcenue

I/IC]:[OJII:SYETCH AN OJHOCTPOYHBIX 3AIIPOCOB. J_-[JTH Ea¥igore sHadYeHHA
CTOJIG]:[E, BO3BpPAIieHHOTO 3alIpOCOM, CJeAyeT YEa3aTh OTARJBHY O [Iepe-
MEeHOVIO HJIH D0J¢e 3allHCH COBMeCTHMOI'O THIIA.

USING npedroncernue

HUcnoabsyerca a1s mepefadyy apryMeHETOB CBA3BIBAHHAA B cTpoky SQL.
ITO OpeLTOXKeHNe HCOOTb3VeTCs Kay Ias amHaMidecroro SQL, taw
H Ana guHaMuadeckoro PL/SQL, mosToMy cyIIecTBYET BOSMOMKHOCTE VKA~
RATH PEIKUM Oepejadid IapaMeTpoB (IMeeT cMbles Toabko nna PL/SQL;
0 YMOJTYAHWK) YCTAHOBIECH B 3Eadedne «IN», COOTBETCTBYIOMIES eqHH-
CTBEHHOMY BHAY apTyYMeHTOB, TOCTYOIHEIX ANA KoMasa SQL).

OnepaTop EXECUTE IMMEDIATE MOsMeT MCOOJB30BATHRCS AJs Jdodoit SQL-ro-
magasl una PL/SQL-610okKa 33 UCKIKNYEHHEM MHOI'OCTPOYHEIX 3aIpPOCOB.
Ecnu crpoka_S0L saxaHYHBaeTCd TOYKOH ¢ 3aOsaTod, TO OHA BOCOIPHHEUMA-
erca kak PL/SQL-610ok. B opoTuBHOM ciyuae OHA BOCIPHHHMAETCA KAk
SELECT, omepaTop DML (INSERT, UPDATE mam DELETE) uam DDL (ranpumep,
CREATE TABLE). B ¢Tpoke MOIYT IIPHCYTCTBOBATD 3aIOJMHUTENN AJI51 ApryMeH-
TOB CBsI3BIBAHUA, HO ¢ HX DOMOINLI0 Helb3s IepefaBaTh HMeHa 00beKTOB
CXeMBbl, TAKHE KaK HMEeHa TaﬁJIH]’J; n CTOJIﬁEOB.

L)

- s
[ Ecnu B Bameit mporpaMMe BHIonHEAeTea onepatop DDL, To BMecTe
f:. p € HHM BBIIIOJHHUTCA ¥ (HKcanusa u3MeHeHHi. Eciam BEI He xXoTHTe,
L B

e uTobR (QHECAIUA M3MeHeHWH, BRISBAHHASA Onepa'rn"pnm DDL, mo-
BJIMAIA HAa paHee Coe/aHHBIE H3MeHeHHA B OCTANBHON HACTH OpHI0-
MEHHA, TO CASIVET NOMECTHTh AMHAMHYecKHil ouepatop DDL
B IPONESVDY, PEeANHROBAHHYK) KAK ABTOHOMHASA TPAHIAKIHA (CM.
npuMeDp B daline aufon ddl.sql Ha BeG-caiiTe 9TOH KHUTH).

IIpH BHITONMHEHENH KOMAHALI HCIONHAOIES AAPO 3aMeHAeT Ka:kKILIH 3a-
TOJHHATEIb (HIeHTHPHKATOD, Tepell KOTOPEIM CTOAT JBOeTOYNEe, HATTPEMED
isalery_valie) B ¢Tpoke_SUL COOTBETCTBYIOIIUM 0 yMEHTOM _CBAIHBANM (B CO-
OTBETCTBIH € MTO3HIAEH). BBl MosKeTe mepefaBaTh YHCAA, HATE H CTPOKH.
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JloruyecKue BhIpaKeHHUdA NEpejaBaThs HeJb3d, Tak kar BOOLLAN — aTO THI
papaex PL/SQL. Tark:xe Henp3s IepefaBaTs IUTepalbHoe sHadeHne NULL
(BMecTO PTOr0 CIeayeT NIepeJaBaTh NePeMeHHYI0 PASpeNIeHHOTO THIA,
nMenIyo saauenne NLLL).

NDS nmoggep:xuBaeT Bee THNR JaHHBIX SQL. /lepemeqnswe U apryMeHTsH_CRASH -
BaHMA MOTYT OBITh KOJLIeKIHAMH, OonpmuMu obbekramu (Tuma L0B), sk-
3eMIIAPAMU 00BEeKTHOTO THOA U TUNA REF. TUNE AaHHEIX, cHeMUMUIHBIE
nna PL/SQL, NDS ge nognepskuaBaeT: Tumn BOOLEAN, accolTHaTHBHEIE MACCH-
BBl U [TOJB30BaTeJbCKHe TUIBI 3anuceii. [Ipu sTom npedaoxenue INTO Mo-
KeT cogepixars PL/SQL-3anucs.

JlaRaliTe pacCMOTPHM HECKOJIBKO TPAMEDOB:
¢ (Co3ganne HEAeKCA:
KECUTE IMMECLATE "CREATE INDEX emp_u_1 OH employes (last_name)

PL/SQL Be mogmep:kHBaeT BCTpoeHHBle KoMarawsl DDL; meobxozmmo
HCOOJB30BATE AUHAMAUYeCKAH SQL.

* HO.TIYT{BHHB ROJHYeCTBA CTPDORK HBROTODOﬁ TaﬁJH/IlIbI B HBKOTODOfI CXeMe
47151 YKasaHEHOTO npeaitomenns WHERE:

/= Oain Ha Beb-calTe:_nds. sf «/

CREATZ OR REFLACE FUNCTION tabcourt ¢
tab [N VARCHARZ . whr 1IN VARCHARZ := NULL)
RETURN PLS_INTEGER AUTHID CURRENWT_USER

L5

str VARCHARZ (32767) := "SELECT COJNT(») FROM * || tab;
retval  PIS_TNTFGTR;
BEGIN
T= whr TS5 NOT NULI
[H=N
str = str || ' WHERE " || whr;
END IF;

CXTCUTE TMMEDTATE str INTO retval;
RETURN retval;

FXCEPTTON
WH=N OTHERS
THEN
DBMS_QUTPUT. put_lire (
"TABCOUNT ERROR: ° || DBMS _UTILITY.FORMAT ERROR_STACK);
DEMS QUIPUT. put lire (str);
RETURHN MJLL:
DS
.

Teneps yie MOKHO BoabOre He mucaThk SCLLCT COLNT(+) Hm B SQL*Plus,
HH B nporpamme Ha PL/SQL. Ia1sa moacyeTa KOMHYECTBA CTPOK TOCTYIA-
eM caeayioniuM obpasom:
B=GIN
TF tabCount ('emp’, “ceptno = ° || v dept) > 100
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THEN
DEMS QUTPUT. PUT LTHE ( Growing fast!’ );
END IF;

e @PYHEKONAA, TO3BONANIAA 00HOBUTE 3EAUYEHUE JH00T0 YHCIOBOTO CTOIO-
ma B Tabnume employee. PeannsoBaHo B BHAe OYVHKIIHH, YTOOHR MOMKHO
6BII0 TOTTOIHEHTEIBHO BO3BPAIATE KOJIMIECTEO OOHOBIEHHBIX CTPOK.

/= tain na seb-caiTe: upcnval.sf »/
CREATT COR RCPLACE FUNCTION updMval ¢
col TN YARCHARZ,
wval IN MUMBER,
starl_in IN DATE,
enc_in TH DATE)
RETURN PLS TMTEGER
15
BEGIM
FXTCUTT TMMIEDTATT
"UPDATE employee SET © || col || = = :the value
WHERE hire_date BETWEEN :lo AND :hi’
USING val, start_in, end_ir;
RETURN SOLBROWCOUNT;
=ND;
W ana mocrusxeHud nogobHoi rubKocTH TpebyeTcd coBceM HeOONBIIOH
00BbeM koza! B mpmMepe HCIOIB30BAH apryMeHT CBARLIBAHHA: IOCIE
CHHETAKCUYECKOT0 aHAIN3a KoMaHaae! UPDATE agpo PL/SQL samensaer 3a-
nonEATenH (the value, (1o ® hi 3HAYeEMAMH U3 Opeanoxennd USING.
ObpaTuTe BEUMaHENWe, ITO, KaK U B ¢JIydae €O CTATHYECKUMU KOMAHZA-
Mu SQL, MoRHO HCHIOAB30BATE ATPHGYT Kypcopa SOL%ROWCOUNT.

Kar suauTe, cuaTakcHe onepaTopa EXECUTE IMMEDIATE oueHEEL OpOCT H AOCTY-
new!

Onepatop OPEN FOR

PL/SQL-onepaTop 0PEN FOR He cosgaBalcsa cllelHaNbHO 451 padorsl ¢ NDS;
OE noasuicda B Bepeun Oracle7 u obecnetnBal DOAAEePKKY KYPCOPHEIX epe-
MeHHBIX. Teneps 3TOT OTIePATOP UCMOJB3VeTCHd AJHA SJIeTAHTHON peau3amun
MHOTOCTPOUHBIX AMHAMHYECKHX sampocoB. McooassoBamme DBMS_S0L s
BEITOJMIHEHHA MHOTOCTPOYHBIX 3aIpPOCOB MPEACTABIMANIO CO00H MYyUHTENE-
HYID MHOTOATANHYI OPONEAYPY: CHHTAKCHYECKHH aHAIH3, CBA3LIBAHHE,
onpeaenrerne Kamaoro cToabna B oTAeIbHEOCTH, BEIDODKA, H3BIeUeHNAe 3HA-
UeHTH KaK0T0 eTONOIIA B OTAeN6E0CTH. IIpUX0AHIOCE IHCATE 3HAUHUTEIE-
BEIT 06BeM Kofal

Paspadorunrn Oracle HCmons30BaIn CYMIECTBYOIIYIO (DYHEKIHOHAIEHOCTE —
KVPCOPHEBIE OePeMeHHBIe — H COXPAHIIN CHHTAKCHC, BECEMa €CTeCTBEHHO
PAcIIUPHUB ero AJs ODoAAepxRKn gaEamMudeckoro SQL. asaliTe mocMoTpum
Ha cHHETaKcHC onepaTopa OPEN FOR:

OPEN {kypcopHas nepewmesnan | :8wewnss xypcopHas nepemesvasn) FOR SQL crpoxa
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[USING aprymenT caazwsanual , apryMesT caaawBanmsal. ..
Tae:
RYPCOPHAA NEpEMERHER
Cnabo THONHZUPOBAHHAA KYPCOPHAA NepeMeEHAHA.
I BHEWHAA_KYPCOPHES_nepemeqHan
Kypcopreasg nepemMenEasn, 00bsABIeHAEAS B cpelle, BrI3EIBawnieii PL/SQL
(zanpumep, B nporpamme Oracle Call Interface — OCI).
SOL_cTpoka
Conep:xur roMarny SELECT, moamemamyw THHAMAYECKOMY HCIONHEe-
HHO.
USING npedaovicernue
Creayer TeM ke IpaBUJIaM, 9TO U And onepaTopa EXECUTE IMMEDTATE.

a .
| o Eecuau BH paGoraete e Bepeueii Oracle9i Database Release 2 mm Ora-
f‘:. 4 cle Database 10g, 10 Momxere menoassoeaTh FXECUTE TMMEDTATE B co-

yeraHWy ¢ BULK COLLEC| aus MaBIeveHISI HECKONBKMX CTPOK B IHHA-
mdgeckoMm sanpoce. Takon nogxon Tpedyer ropasao MeHEbIIero 00s-
€Ma KO8 M MOJKEeT 3HaUHTEeNbHO YAVYIIINHTE NPOH3BOANTEILHOCTE
padoThl BALIIErD 3ATIPOCA.

18

PaccmoTpum OpuMep, B KOTopoM o6bABIAeTcd cnado THOH3APOBAHHBIN
REF CURSOR, xKypcopHasa mepeMeHEHaA Ha OCHOBE 3TOT0 THITA, 4 3ATEM IPH IT0-
Moty onepatopa OPEN FOR oTKpRIBaeTCA AHHAMHYECKHH 3a0poC:

CNMEATE OR REPLACE PROGEDJRE show _parls_inverlory (
parts_Lable IN VARCHARZ.
where in TN VARCHARZ)
18
TYPE query curtype IS REF CURSOR;
dyncur guery curtype;

BEGTH
OPEN dyncur FOR
SEL=CT » FROM ° || parts_table ||
CWHERE || where_im;

Ilocoe TOoro Kak 3alpoC OTKPHBIT, HCIOAB3YVEM AJIA M3BJIEYEeHHS CTPOK, 34~
KPBITHS KYPCOPHOH mepeMeHEHOH M NPOBEpPKM ATpPHOYTOB Kypcopa Takoi
JKE CHETAKCHC, KAK IJIA CTATHYECKUX KYDPCOPHEIX NEePeMeHHEIX U KECTKO
8AKOAMPOBAHHEIX IBHBIX KYPCOPOB.

AuHamuueckuin PL/SQL

Hduaramadeckutt PL/SQL mpepocTaBnsgeT pAN WHTEPECHEHITHAX IEpCTEK-
THBHEIX BOBMOKHOCTeH mo pazpaforke koaa. Torbko DogyMaiTe: B TO Bpe-
M#A KaK DOMb30BATEND paboTaeT ¢ BANIAM TPHI0KEHHEM, BH (C TOMOIILIO
NDS) Mo:keTe BRITIOJIHATE CIEAVIOMIHE AeHCTBHI:
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¢ (CoagaBaTh IPOrpaMMy, B TOM YHCHE H IAKeT, CoAepsKaluni riunodaasanie
CTPYKTYDHI AaHHBIX.

e TlomyuaTh (M M3MeHATE) 3HAUEHUA II00ATLHEIX TePeMeHHEIX M0 HMe-
HaM.

e BrI3eIBaTh (ZYHKIIHU K OPOLeAyDPhl, Y6H HMeHa He H3BeCTHEl HA MOMEHT
KOMIIIJIAIIIH,

TIpu patore ¢ guaamuueckuMu 6moramn PL/SQL u NDS cnegyer nOMEUTH
clenyioee:

¢ JuHaMHYIeCKAad CTPOKA NOMKHA ABIATHCA KoppeKTHBIM PL/SQL-6mo-
koM. OHa JOMKHA HAUHHATHCA ¢ KJM0YeBoro cyora DECLARE mmm BEGIN
H 3aKaHYHMBaThCA onepaTtopoMm END w ToOYKOH ¢ 3andaToi. B orcyTeTBHE
3ABEPHIAIOINEH TOYKH C 3AMATOH CTPOKA He OVIAET BOCOPUHHMATEHCA KaK
PL/SQL-roxm.

* B auramMmudeckoMm HJI0KEe JOCTYIHEI TOJMBKO rorobansabie 3jeMedTh PL/
SQL (oTmenbHEBIE (DYHEOIHH U OPOMEAVPHl U SJIEMEHTEI, ONpeAeeHHbIE
B cnequpuranuu naxera). Juramudeckue 6aoxu PL/SQL ncnonaaior-
cdA BHe JJOKATbHOTO BHEINIHETO OJ0KA.

* QOmubru, BO3HHKAKNOIHE B fTuHaMuIecKoM Oioke PL/SQL, MmoryT nepe-
XBATLIBATHECA W 00palaTHIBATLCA JIOKAJILHBIM OJOKOM, B KOTOPOM OIIe-
paTopoM EXECUTE IMMEDIATE 6nlia sanyImeHa JAHHAA CTPOKA.

PaccMoTpuM OpHMep HCIOJAB30BAHNA fuEaMAueckoro PL/SQL. Peus moii-
geT 0 peanbHOiil ncropun. §l paboTan KOHCYABTAHTOM B CTPAXOBOM KOoMIIA-
U B YHKAaro, 1 MeHsI DOOPOCHIN DOCMOTPETh, MOMHO JH YTO-TO CAEIATH
C OJHOH IpOorpaMMoi, cO3Iai0IIeil MEOKecTBO npobaem. OHa GBIJIA OYEHB
OONBIIOH, H Pa3MeEP ee IPOLOMIKAN PACTH — CKOPO MOKEO OBLIO GXRUIATH
TpyAHOCTEH YiKe Ha sTame KOMITUIANHNE. K MoeMy VAHBICHHIO OKA3ANOCE,
YTO HTA MPOTPAMMA BRITIAAAHUT CIEIYIOTIAM 00pazoM:

CREATE OR REPLAGE PROCEDJRE process line {line IN INTEG-R)
I3
BEGLN

IF line = 1 TIHEN process_linel;

FLSTF 1ine = 2 THEN process 1ine?;

ELSLF line = 514 [HENW process_linebld;

ELSIF line
END IF;
END;

2057 THEN precess_line20a7;

Kaxpomy 3HaAUeHUIO HOMepa ¢TpoKU (11ne) COOTBEeTCTBOBANA CIeTHANBHAA
oporpaMma process_line, koTopad ofpafaTeiRana yralzaHHBIe yernoeud. 1o
Mepe ModaBIeHndA CTPaX0Boi KOMIaHHed HOBBIX YCJIOBHI B CBOH JOTOBOD
o0CIy;EUBAHRWA OTPOTPAMMA Bee Pociia u pocia. AGCOMIOTHO HeMacmiTabu-
pPyeMBbIi TOAX0A!
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Yro0bl n3Ge:xaTh TaKOTo OecIopPALKa, OIPOTPAMMUECT AOJIKEH HAHTH IOBTO-
PAOITHECH 2IeMeHTH Koga. BLISBUB TAKOe IOBTOPEHHUE, CAEIYVET CO3AaTH
OpPOrpaMMmy AJsI MHOMOKPATHOTO HCOOJAB3OBAHHUA W 3AKJIIOUHTE B Hee II0-
BTOPAOMIHICA Ko (11abJ0H) HIH OOOBITATHCS SANHCATEH €0 ¢ TOMOIIBIO
KOHCTPYKIHHM AHHaMIYeckoro SQL.
Mge vganoch 3aMeEHNTD 9TH THICSAYH CTPOK KOJa CAeAVIONIUM QparMeHTOM:

GREATE OR REPLAGCE PROGEDJRE process_line {line IN INTEG=R)

15

BEGTH

EXECUTE IMMEDLATE
"BEGIN process lire’ || line || "; ENWD; ",
END;

TrelcAYN CTPOK OpeBPaTHIAHCE B OJUH HCIONEAeMEII oneparop! HoreuHo,
JajlleKko He BcerJa IMOHCK IallI0HA U ero Npeobpa3cBaHde B AMHAMHYECKHI
SQL GyaeT TaAKUM 0UeBUARBIM. Ho moTeATHANTBHAA BRITOAA TTPOCTO OTPOMHA]

3akutoyeHue: oT 0CHOB K NpumMeHeHuto PL/SQL

HPO‘{HTE.B 3Ty IJIaBY, BBl NOJIYYHJIHNA JOCTATOYHO CEepPbe3HEIE 6aSOBbIE 3Ha-
gma oo aseKy PL/SQL. IlozEakoMHBINNCE ¢ OCHOBAMHU (M, s HAJEHOCH,
muMest HEKOTOPEIH ONBIT IO CO3AAHWIO pealbHBIX nporpamm PL/SQL), BE
Temepb MOMKeTe MePeXOAuTh K IJTABAM, B KOTOPHIX ONUCAHA CcrenupHUye-
crad QyERIHoHansHoCcTh PL/SQL, HeoOXoguMast A BREIDOIHEHHA pado-
THI AAMHHHACTPATOPA 6a3 TaHHEIX.



Kypcopbl

Kypeop — 3To cpeJcTBO U3BIeYeHNA AAaHELIX U3 6assl ganuex Oracle. Kyp-
COPEI COZeP:KAaT onpelesaeHns1 ¢cTonb110B 1 00beKTOB (Tabaul, npeaAcTaBIe-
BUll ¥ T. 0.), U3 KOTOPBIX OYAYT U3BNEKAThCA JaHHBIE, a TaKKe HADOD KpH-
TEPHER, ONPEJeIANINNX, KaKHe HMEHHO CTPOKH JOJAKHEl ObITh BEIODAHEL.
Jnsg nadana [aguM ABa OPEMeDa OUYeHb IPOCTHEIX KYPCOPOB:

SELECT name

FROM emp;
CURSCR curs gel emp IS
SELECT name

FROM enp;

Anvueuctpatopsl Oracle, KOHEYHO, 3HAKOMBI ¢ OCHOBHEIM CHHTAKCHCOM
KYPCOPOB, HO AJIs1 ONHCAHNA HX (MVHKIMOHAJILHOCTH (0CODOEHHO B IEPBOM
OpUMeDe) OHH MOTYT HCIOIB30OBATH TepMUEEI ¢oneparop SELECT», «aa-
IpoCc» UIH «BEOOPKA». B memoMm, 3To HMeHHO TO, UTO AeNAlT KYPCOPEL, —
U3BJIEKAT JaHHBIe. BOMBNIHHCTBO 8 IMAHHACTDATOPOR 3HAIOT, YTO KYyPCODEI
riryf0KO HHTeIDHPOBAHEL B MEeXaHMU3MEI 0ashkl JAHHLIX, HO He BCEM H3BeCT-
HO, UTO DOHHUMAHHE YCTPOHCTEA KVDCOPOB H YOIDABJEHHISI HMH MOKeT paIu-
KAJIBHO VAVIOIATE IPOU3BOAATENIbHOCTE npurokeani aaa CYB]I Oracle.

IIpensasHaveHHble H3HAYAJIBHO AJ5 BRIGOPKH AAHHBIX, KVPCOPEI CTAJIH He-
orbemiemol yacTeio PL/SQL. B aroii riiaBe paccMaTpUBaeTCd B3aanMOAEH-
cTBHe Kypcopos ¢ PL/SQL ¢ Touku spenna agMuHECTPaTOopa 6a3hl AaHHBIX.
B mefi pacckasbiBaeTesI, KaK IOBTOPHOE HCIOJNb30BAHIE KYPCODPOB MOSKET
OOBBICHTH IPOUBBOIUTENBHOCTE, 00CYIKAIOTCS PARIHYNA MeXAY SBERIMI
H HeABHBEIMH KYpPCOpaMH H TO, KAK KasKABH H3 HUX MOJKeT BJIHITH Ha Ba-
my Gazy gaHEBIX. B Hell TakiKe HccXTeAyeTcsA BEIMNIPEINI B IPOU3BOSUTENE-
HOCTH OT ONTHMHZATHHE MATKO 3aKPEIBAEMEBIX Kypcopos B Oracle. Kpome
TOTO, B 9TOH IViaBe 00CYRIAIOTCA KYPCOPEL Tuna REF (fHHAMHU4YecKHe), oe-
peAava KypcopoOB B KAYECTBe IApPaMEeTPOB W KYPCODHBIE BEIDAMKEHHA (BJIO-
JKEHHEBIE KYDPCODEI).
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Ha ONPpOTAXKEHHHA HECHOJBEHX JeT [HLJa OHBJIeHHaA JHCEYCCHA O IIpa-
BAJBFHOM HCIOOJABR30OBAHHH HYDPCOPORE B Oracle. B YaCTHOCTH, aAMHHHACTDA-
TOPEI H pa3paboTYHKHE COOPHIH, KAKOH U3 THIOB KYPCOPOB paboraeT 65ICT-
pee, HJIN 3aJaBaJUCh BOOPOCOM 00 3(pPeKTHBHOCTH MOJeJIH IOBTOPHOIO HC-
noansopanua B Oracle. Ilpoman roasl, u B mocnegaux sepeuax Oracle xyp-
COPHBI OBIJTH 3HATUTENBHO YCOBEPMIEHCTBOBAHEI. 3TA IIABA He HMeeT TebI0
CHEJOHHTLE BacC K OlIpeJeJIeHHOMY cnocoﬁy peamlru3anyay |u HﬂCTDOﬁKH KYypDpCo-
POB B BalleHd cucTeMe. B 3EAYNTEALHOR Mepe coocol MCIOML3OBAHAS KYp-
CODOB oNpefendeTcd XAPAKTeDHUCTHKAMI Balled OpPraEW3anquy, MCOONE-
3VeMbIMH B Hell AaHHBIMH W INIPDHAJOMEEHRAMHA. B,E[ECI) MBI IEITAEMCH 00BAC-
HUTH OCHOBHBIE BO3MOMKHOCTH H JATE HEKOTODEIE PEKOMeHAAIIUH, KOTOPELe
CMOTYT TOMOYB BaM CJIeIaTh TPABUJILHABIN BHIOOD.

NoBTOpPHOE NCNONb3oBaHUE KypCcopoB

B 0cHOBe KOHOENIHUH TOBTOPHOrO UCNOML30BAHNA KYPCODOB JIeKHT OUeHb
opocTasd Hied: IOCTe UCIOJh30BAHUA KYDCOD MOKeT OBITh HCIIOJB3OBAH
emre pas. ['oBOPA TOYHEe, CKOMINJIAPOBAHHAA BEPCHA KYDCOPA MOYKET HC-
ONIB30BATRECA MOBTOPHO BO H3beKaHHe PACXOJ0B Ha pasbop M MOBTOPHYIO
KOMIAJSALIIO,

MonHbIN N YacTUYHbIA pa3bop

IIponecc KOMOHUAAOWH HOBOTO Kypcopa HA3BIBAETCA HOLHbLIM pa3dopom
(4 cam mo cefe 3acNy:KHUBAET OTAENBHON KHWUTH); B KOHTEKCTe 3TOH IIaBE
OH MOMXeT GBITE: VIOPOIIEHHO IPeJCTaBJIeH YeThIPbMA 3TallaMHA:

I posepra
Kypcop mpoBepsieTcsl Ha COOTBETCTBHEe CHHTAKCHYECKHM INpaBHIaM

SQL, Takie OIPOBEPsOTCA 00BeKTE (TabJIUIIEl U CTONOIE), HA KOTOPHIE
OH CCHLTAeTCHd.

Komnunauyusd

Kypcop KoMIHUAUDPYETCA B UCOOJHAEMBIN BHJ U 3arpysKaeTcs B pasje-
nAeMBIf OV cepBepa 6a3el JaHEHBIX. [Id ompedeneHHsS MeCTOIIOIOKE-
HAS KYypPCopa B pasge/isieMOM OYJIe HCI0JIb3YeTC ero adpec.

Buoiyucrenue naana GulnOLHEHUR

OnoTumuzaTop oo croumocTH (cost-based optimizer — CBQ) Oracle onpe-
AedsdeT HAHIYYIIHH A4 AaHHOTO Kypcopa OIaH BEINOJTHeHEHA U OIpHcoe-
THUHAET ere K Kypcopy.

Buivucaernue xewia

ASCII-zEageENA BceX CHMBOJIOE XVpCcopa CKIAABIBAITCA U IePENAIOTCSA
B (hYyHKO UK XeNMIUPORAHUA. ITa (DYHKIUA PACCUNTHIRAET 3HAUEHNE, TIO
KOTOPOMY KYpCOp JIeTrKo MosKeT ObITH HalifeH OIpH DOBTOPHOM obpamie-
Huu. /laHHOE 3HAUeHHe HABHBIBAETCS X€ll-3HaueHuem Kypcopa. Hixe
B 3TOM paszfieje MBI ellie BepHeMca E ASCII-zragernaM.
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SHAYHTEJNBHAA YACTh AKTUBHOCTH 3an(esiok B/l NpuxoAuTCA Ha IepUO/ BEI-
TOJTHEHHA STHX omepalnui, Tak xKax Oracle Be Mo:KeT TO3BOJIUTH HBMEHSITH
HCIOJB3VEeMEIE KypcopoM O00BeKTH (TablIHOEI U CTONOIOEI) BO BpeMS ero
OPOBEPKH M KOMIHIANHK. BeIDOJIHeHHE 3THX 3a4a4 DOUTH TOJIHOCTHIO JIO-
JKHTCS Ha TPOLeccop, I09TOMY BO BpeMsI KOMIHMIANNE HablogaeTcsa 60b-
nIo# pacxoj npolleccopHoro BpeMesu cepsepa BJl. 3gecs BamKHO TO, UTO OC-
HOBHAA padoTa [0 U3BIeYEHHIO 3alucedl U3-3a 9TOrO OTKJIagbiBaeTcda. Ilo-
cJleoBATEeNbHOE BEIMOJHEHHE OJHOTO U TOTO Ke Kypcopa (oAHOH niIH He-
CKOJBKHUMH IPOrPAMMAaMH) I03BOJIALT 3aMeHHATE JOPOTOCTOALIHN OIpolecc
noJHore pazfopa OpocTol NPoBepKOH HAMMYHUA ZOCTYIA K HCIOIb3YEMEIM
ofbeKkTaM (TabIumaM, OpefcTABIEHUAM H T. II.) H ODepeiTH ¢pasy K H3BIe-
YeHWI0 3amuceii. Brarogapa sToMy SKOHOMHATCA 3HAUUTEILHEOE BpeMA.

Of1iee KOMHYLCTBO BBINOJHEHHEBIX BA30H NAHHBIX MOJHBIX pazfopoB MOMK-
HO ODONYYHATE U3 Tadaumer Y$SYSSTAT core IyIOOINM 3aIIPOCOM:

3G1> SELECT name,
2 value
3 FROM v§sysstat
4 WHERE name = "parse count (hard)’';

Ecnu ronmuuecTBO MOJIHBIX pﬂBﬁOpOB B HEEOTODOM NPHJIOKEHHH IIOCTOAHHO
pacTeT, TO 3TC 'OBOPHUT O TOM, YTO OHO He HCIOJEBE3YET B OOJHOH MEpe IIpe-
HMYIOI€CTBA IOBTOPHOTO HCIIOJIBR30BAHHA KYPCOPOE.

HMasxe mocie TOro, KAk Kypcop MOABEPICsA NOJHOMY pasbopy, IpH MOBTOP-
HOM HCIOOJB30BAHWH OH MOKeT NOTpeboBaTh AONOMTHHTENLHOro pasfopa.
O,IIHB.RO 2TOT OpPOImecc 6}7JIET ropasgo MeHee 3aTpaTHBIM, OH B OCHOBHOM
CBOAUTCSA K IPOBepKe 6e30MACHOCTH, VAOCTOBEepAIOINeil, YTO 3all pOCUBIOINH
BHIIIOJHEHHE KYPCopa MOJIb30BaTeN b HMeeT IpaBa Ha JOCTYII K ero 00beK-
TaM. Taras HenonrEasa oOpaboTKa HASBIBACTCI YACMUYHBIM PA3TOPOM.

Ofmree KOIHMYECTBO BRITOJHEHHRIX 0a30H AAHHBIX YACTHYHEIX pazfopos
MOMHO PACCYHUTATE, BEIYUTA U3 061[01‘0 qHucsgIa pa360p013 YHACIO ODOJHBIX pPas-
60opoB:

S0l > SELECT ( SELECT value
FROM vsysstat
WHERE name = 'parse count (total)' )
- ( SELECT value
FROM v§sysstat
WHERE name = ‘parse count (hard)®' ) soft_parse
FROM dual;

St & - B ) S S NS S R

SCGFT PARSE
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Bpewms, saTpadensoe 6azoil gaHEBIX Ha pasbop (opomeccopHoe U (parTHUE-
CKO€), TOJKEe MOMKHO DOXYIUTh B8 Tabmums: VESYSSTAT.

501> SELECT name,
2 value
3 FROM v§sysstat
4 WHERE name LIKE ‘parse time#";

NAME VALY=
parse rima cpu 381
parse time slapsed 5033

B ugeannuEoM caydae 5TH 3HaUeHHA He JOMKHE! 3aMeTHO PACTH Opu paboTe
npuyioxennd. Qpaako B eHCTBUTENRHOCTH HEKOTODOE YBReIHYeHNe TOUTH
BCETIA OPOUCXOMHUT, TAK KAK JayKe NPOCTEHIIHWHA JacTHIHEIN pazbop mo-
TpelaAeT HeKoMmopoe KUAUYECME0 TPOIECCOPHOTO BPEMEHH.

MnaHupoBaHMe NCNONb30BaHNA Kypcopa

Xopomei IpakTHKOH ABIACTCSA OTPANAYeHNE KOTHIECTBA pasiopos Kypco-
pa — onNTHMAaNbHOE 3HAUEHWE DABRHO, KOHEUHO, efnmEUne. OfHnM U3 myrei
B IOCTHKEHHH Haeara OVAeT TPeABAPHTENLHEBIN padbop BeeX KyPCcopos, Ko-
TOpBIE, BOSMOKHO, OVIAYT BBIOOJIHATHCH BAIOIMM IPHIGKeHHeM. B Takom
cjydae OPH CTAPTe IPUIOMEeHUT Bee KYPCOPE yiKe By IyT #IaTh €ro B pasie-
naeMoM nyie. OaHAKO BTOT DOAXO CBABAH ¢ 6OIBIION TPYIOEMKOCTHIO IIPH
COOPOBOMAEHHA DONMBIINX OPHJIOKEHHH W OPH HCHOOJIB30BAHHH B HUX HE-
permamMenTEpyeMbIX (ad hoc) sanpocos. IlosToMy Jydllie MOHECTH 3ATPATHI
OIMH Pa3 IPH NePBOM BBHIITOJHEHHH KYPCOPA M OPHHEATE MEPEl K TOMY, UTO-
OBl B fa/JbHEHNITEM OH IPH KA A0 BOZMOMKHOCTH UCINIB30BACHA IOBTOPHO.

B aroil rnase, ecan ABHO He OroBOpeHo oOpaTHoe, mapameTp GUR-
SO0H_SHAHLNG Bo Bcex mpHMepax yCTaHOBJeEH B 3HadeHue —KAC|. Cpas-
HEeHWe TOYHOT0 H HETOYHOI'O COOTBETCTBHIT cM. HHMKE B pasjese «Au-
TOPHTMEL COTIOCTABICHNAY .

B crnenyromux pasgenax MbI 00bAcEEM, Kak Qracle npuarMaeT pemenue
0 IOBTOPHOM HCIOIB30OBAHHN KypCcopa. DTH sHAHAA OYAYT HCKIUATEILHO
TOJIeEHE] TPHW MIAEHPOBAHUE TTOBTOPHOTO MCIOJIR30BAHNA Kypcopa. K co-
sRaJeHH0, MEOTHe oumyimae 5a PL/SQL paspaboruynkn Hax0ogsaTCA B Daa-
JKEHHOM HeBeJeHHH Jajke O CVINeCTBOBAHHM TAKOH KOHIENIHH, I03TOMY
agMHHACTPATOPAM BABOliHe Heo0X0AMMO TOHAMARNE IPUHIIHNOB [TOBTOP-
HOTO HCOOMB30BAHHUS KYPCOPOB M MHOCHAEACTBHH STOC0 HCOIOJB30BAHHS.
Crauasa MBI PACCMOTPHEM HEKOTOPhIE AeTANH AJNTOPHTMA XeIINPOBAHHSI
Oracle, a aaTem nmepefileM K HIDAHCAM IOBTOPHOIO HCOONLROBAHUA KYPCO-
pos. PexoMesyeM BaM NPOYMATATEL Bech pasiell, Opexje deM BCTPAUBATE
B CBOE TPHJI0KEHHE MeXaHW3Mbl (peallbHEIE WM TPeJIoJaraeMble) IIo-
BTOPHOTO HCIONBIOBAHMA.
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Kak Oracle npuHumaer pelseHne
O COBMECTHOM MCMNofib30BaHUN

YTo0bl OO pPegeIuTh, MOXKeT JU IIIAHNDPYEMELHl K BRIIONIHEHHNIO KYypcop Boc-
TOIBL30BATRECA ViKe CHOMIHIMPOBAHHON BepcHell M3 pasaeraeMoro mysa,
OI"EC].B opuMeHdAET CIOMKHEBINA AJTOPHTM. Bot ero YOpolleHHOe Ha3l0XKeHHe:

1. Paccuurars cymmy ASCII-zEauennii BceX CHMBOJOB Kypcopa (HCKIIO-
uad OepeMeHHEIe cBA3pieanug). Hampumep, cymma ASClI-zEadeHnid
cIaeIyIOIIero Kypeopa pasaa 2556:

SELECT orcer_date FHOM prders

9ro sHauenue paccunTeiBaeTca xark ASCII(S) + ASCII(E) + ASCII(L)...
umn 83+ 69+ 76 mrT. a.

2. IIpuMeHUTEL AJNOPHTM XeIIHPOBAHMSI K DOJMYYEHEOH CYyMME.

3. IIpoBepHUTH HATAYIHAE B Pa3AeldeMOM IVJe KYPCOPA C TAKHM JKe BHade-
HHEM XeMa.

4. Ecau Taxoii Kypcop HaiijeH, OH MOKeT O5ITh HCIOJB30BAH IOBTOPHO.

L)
| wt O6paTHTEe BEHMMaHHWE! MBI TOBOPHM «MOJKET» ORITE HCIIOTB30BAH I10-
f‘:_ 4 BTOpHO. B GoastmaeTse cnyuaes copmafenmna ASCII-xemra gocta-

b '.L: TOYHO, HO HE BCETOA. MosicHeRMs TMPUBOASITCS B STOM pDasfiene najlee.

B noyerTe 1 ropopuTesa, uTo ucnoaes3yoTesa ASCII-sraueHNA dcex CUMBO-
nos. IlopTOMY DpH OIAHWPOBAHWHA DOBTOPHOTO HCHOJB30BAHHA Kypcopa
HAJA0 YYUTBIBATE AaXKe TAKYI0 Mel0dh, KaK PerucTp CHEMBOJIOB. PaccMoOT-

DPHM IBa Kypcopa, BRIIOMHAIIAXCS HenocpeacTBeEAD B SQL*Plus.

S0L> SELECT order_date
? FROM orders
3  WHERE order_number

n

11
OHBER_DAI

08 -MAY-05

S0l > SELECT order_date
2 FROM orders
3 WHERE order_numbeR

11;
ORDER_DAT

03 -MAY-Ca

OueBuaHO, 4TO 00a OHH AEJAIT B TOYHOCTH OAHO H TO K€, — H3BJIEKalOT Aa-
Ty 3aKasa ¢ HomepoM 11, EgmHCTBeHEHOE OTIIMYHE 3AKII0TAETCA B TOM, ITO
BO BTOPOM KYPCODE HCIIOIh30BaHA TponucHas 6ykBa R. DOToro gocraTovaso,
gyro6sl Qracle mocuuTaT WX PASEEIMI, B PE3VJIbTATe UYero B PasiesifieMoM
oyJe oKamyTesa oda Kypeopa.

S0L> SELECT sql_text,
2 parse_calls,



118

[naea 2. Kypcopbl

3 executions

4 FROM v$sql

5 WHERE INSTR(UPPER(sql_text), 'ORDERS") > 0
5 AND INSTR(UPPER(sgl_text), "SOL_TEXT') = 0
7 AND command_type = 3;

SGL TEXT PARSE CALLS EXECJTIONS
SELECT crder_date FRCM order 1 1
s WHERE order_numbeR = 11

SELECT crder dale FRCM oroer 1 1
s WHERE order_number = 11

CronGerr EXECUTIONS moKa3biBAeT, CKOJIBKO PA3 BREITONHAJICA OOpefeien-
HBIA KEypcop, a croxferr PARSE_CALLS — CROJBKO pas Kypcop HDOABeprajcs
pasbopy. 06a kypcopa morpeboBanm moaHOro pasbopa, Tak KAK HX CYMMBI
ASCII-zaYyern# He COBTIAH.

Taxoit IOAX0M MOMKET DOKa3aThCs CAHIIKOM CTPOI MM M 0e3/Kal0CTHBIM, HO
TAKUM OH U JOKeH OBITH, TOTOMY uTO H6a3a JaHHBIX He MOXeT IOBBOJIUThH
cebe TpaTHUTEH BpeMs Ha IpeIBapATENbHBIN aHAJIUR WIHA OepedopMaTHpOBa-
HHe Kypcopa. ¥ Hee ecTh Jela I0BajKHee, HAIPUMe]D BBINONHeHHe Balero
OpuIokeHuA. B mocioennux sepcuax Oracle moaBILIACh BO3ZMOMKHOCTE IIe-
pedopMaTHPOBAHNA JUTEPATOR B KYPCOPax, CNOCOOCTRYIONIAA X MOBTOD-
HOMY WCIIOJB30BAHWIO (CM. Pazmes «AJITOPUTMEBI COTIOCTABIEHUA» HIIKE
B TOH [JiaBe), HO 9TO YPEBATO JOOOJHHUTEJbHOH HArpPYSKOH PU BBIOOJIHE-
HUH 3a0POCOB C JIHTePATAMH.

OpzuE 1z Eaubosee YIAYHBIX CIIOCOO0B BOCIIONB30BATHCA IPEUMYIIECTBAMI
aBTOMATHYECKOrD IepedpopMATHDOBAHUA KYPCOPOB H CTHMYIHPOBATL HX
TOBTOPHOE UCNOJBR0BAHHE 3AKJI0UIAeTCA B ToMeneHUH ux B PL/SQL, kak
NOKa3aHo B CIeAYINeM aHOHEMHEOM OJI0Ke:

DECIARD
CURSOR one IS
SELECT order dale
~HOM orders
WHIRE order number = 11;
CURSOR twe TS
SELECT order dale
FROM orders
WHERE order_rumbeR
v cate DATE
BEGIN
—— GTKPATHE V¥ 32KpUHTHE <KOPPEKTHOIC Kypoopa
OPEN cne;
FEICH cne INIO v_date;
CLOSE one;
-~ GTKPATHE V¥ 33<pHTHE OTIWYANLETCCH Kypeopa
OPEN two!
FEICH two INTQ v_date;

"
g
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CLOSE fwo:
FND:

Komonnarop PL/SQL nepedopMaTHPYeT OTIIHYAIOIIHECS KYPCOPEI, U B pas-
JeIAeMOM IIyJie OHH OYAYT IpeAcTaBIeEl OAHNM 3K3eMIIapom. Ha nepssii
BAIJIAL YIayHIleHUe He3HAYHUTENbHO, HO OYIVYH peajn30BaHO B MacmiTabe
BCETO IPHUIOMKEHHUA, OHO MOKET JAaTh CYINEeCTBeHHBIH BEIUTPRINT B TPOU3BO-
JUTENBHOCTH, TAK KAK 3aIeNKaM Pa3feldeMoTa Iyaa IPHIETCA OTCIeKH-
BATE MEHBIIEE YHCJI0 KYPCODOE.

S0l TEXT PARSE CALLS FXFCUTTONS
SCLFCT ORDTR DATT SROM ORDFAS ? ?
WHERE ORDER NUMBER = 11

JasEas BoaMOMKHOCTE focTynHa HaunHas ¢ Oracle8i Database somoTs go
Oracle Database 10g Release 2 ¢ gocaganim mpobenom & Oracledi Database
Release 2.

Ham npegcrasiaeTcs, 4To U3 ABYyX KoMnunaTopos — PL/SQL u SQL — nep-
BEIH BefeT ceba Doree cHUCXoAUTETbHO. TeM He MeHee KAMKI0E BBITTOJTHE-
HHe HaOIero aBTOHOMHOTO 6I0Ka BIedeT 3a co00H IpoBepKy H pazbop Kask-
goro us Kypcopos. IloaTomy, gasxke ecnu Mel o6ofieMca OFHAM KYPCOpOM,
CUETUHE TONHBIX pasGopor GyaeT TOCTOAHHO pacThH. [lecATh BEIMOMHEHEHH
HAIIEero aBToHOMHEOT0 O0ka Bei3oBYT 20 momHBIX paztopoB:

SQL_TEXI PARSE_CALLS EXECJILONS
SELECT CHD-H_DATE =ROM ORDERS 20 20
WHERE ORDER_NUMBER = 11

Xopomiad HOBOCTH BakJIH4YaeTcsd B ToMm, 4ro PL/SQL nosBorseT HCKJIKO-
YUTh OTPAKTHIECKH BCE HOJMHBIE PasbOphl IPOCTHIM NEePEHECEHHEM HYPCO-
POB B XpaHUMBIE IPOOEIVPE, KAK B CJeIVIOMIeM IIPHMeDe:

CREATE OR REPLACE PROCEDJRE simple demo AS
CURSOR one IS
SELECT order cate
~ROM orders
WHERE order_rumber = 11;
CURSOR two 15
SFLECT order cate
FROM orders
WHERE order_numbeR = 171:
v dale DATE
BEGTH
—- OTKPETHE ¥ 33<0HTHE <OPPEKTHOID Kypoopa
OPEN cne;
FEICH one LNIQ wv_date;
CLOSE cne;
-- OTKRATWE v 33<PHTHE OTNUYANIRrocs KYPCOpa, NO3RONA0IES
- PL/8QL ero nepedopMaTupoBaTh!
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OPEN two;
FETCH two TNTO v date;
CLOSE two:

END;

Tlocoe IecATHEPATHOTO BREIMOJHEHHA 5Tofl mpomenaypsl B SQL*Plus, ma-
OpHUMep, Tak:

S0L> BEGIN
7 simple_demo;
3 END;

B SGA 0yayT clegyomine peayIbTaThl:

SGL_TEXI PARSE_CALLS EXECJILONS
SCLECT CRDTR _DATE =ROM ORDECRS ? 20
WHERZ ORCGER_NUMBER = 11

ITH gBa pasdbopa HMeJSH MeCTO IPH IePBOH KOMIHJIMINA Opomeaypsl. Ilo-
cJIe 5TOro IPOLIeAVPa M BCe e€ CogepiRIMoe (BKIIOUAa KYPCOPEI) CUHTAIOTC
KOPPeKTHEIMY I He TPeOYIOT DOBTOPHOrO pasdopa.

IIpocToe mepemenienue ABYX 5THUX KypcopoB B PL/SQL nossondgeTr Boc-
TQIBR0BATLCA ABYMSA €r0 KJIUYEBLIMH BO3MOMKHOCTAMHE, 0cO0€HHO 10.JIe3-
HEIMA agMuHICTpaTopam B/

e Komnuaarop PL/SQL cnocobeTByeT DIOBTOPHOMY HCIOJL30BAHHIO, OY-
AVUH 00JIee CHUCXOANTENEH K CTPYKTYDE Kypcopos. CTeneHb ToH cHH-
CXOAUTENLEOCTH 0fCY:RIACTCA B CIeAVIOINeM pasaene.

* Tlocre TOTo KAk Kypcop OBLT CKOMTHIMPOEAH B COCTARE TPOMEAYPEI, TIa-
kera miad pyvEroua PL/SQL, oH aBToMaTH49ecKH CYHTAeTCA pasodpaH-
HEIM U AefiCTEUTEIBHBIM A0 TEX [IOD, HOKA OCTAIOTCSI AeHCTBUTENTbHBIMH
OpouUeAypa, DAKeT NN PYEKIH.

NepedopmaTnposaHmne kypcopa PL/SQL

Kakx y:xe yoomuuanock, xomouaarop PL/SQL opunaraer ZOOOMIHHTEJNDL-
HEIe YCHJIHA, CICOCOBCTBYIOIME OOBTOPEOMY HCIOJB30BAHHUIO Kypcopa,
OTBICKHMBAA MeJIKHe OTJIMYHEA THIA JIUHOITHUX H]’JOBEJIOB, HBMQHBHHﬁ perucT-
pa u nepeBogoB cTpoku. HanpumMep, A1 cleayioliei Nponeayphl B pasie-
JseMoM myJe 6yaeT co3fal efHHCTBEHHBIH CKOMINIUPOBAHHEIH Kypeop:

CREATE OR REPLACE PROCEDJRE forgiveness 1S
-- define two poorly structured cursors
CURSOR curs_x IS
SELECT order date FROM orders;
CURSOR curs_y 15
SELECT order_cate
FROM Groers;
BEGTH
nossonnM PL/ASOL verone3ceaTe €70 gap nepedopMaTrpoBaHys
OPEN cuUrs x;
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CLOSE curs._x;

OPEN curs_y:

CLOSE curs vy;
EHD:

Taroii opeaBapuTeIbHBIH paszbop Banonaserca B PL/SQL ama Bcex Kypco-
POB, TO HO3BOJsIET 0OHAPYIKUTD COBIAAEHHA AJIs BCETO XPAHMMOTO KOJAA.
Hanpumep, 471 OpHBeAeHHOIO HHMKEe Kypcopa 6VAeT HCOOJB30BAH CKOM-
NUJIAPOBAHHEBIN KYPCOP U3 OPOmeayprl forgiveness.

CURSOR curs_x 13
SELECT order_cate FRCM CRDers

NuTtepansi

Eme oqus hakTop, KOTOPHIH HAMO VYHTEIBATE IPH [NIAHAPOBAHUM [IOBTOP-
HOTO HCIOJB30BAHHA KYPCOpa, — 9T0 HCOOIB30BaHHe JINTepanos. PaceMor-
PHM OpocToil hparMeHT KoJa, BRINOJIHAOMIKE 4Ba 9JIeMeHTaAPHEIX 3alpo-
ca. OdpaTUTe BEEIMAHHE HA TO, UTO TEKCTEl 3aIPOCOB OTIHYAIOTCS TOJIBKO
HOMepaMH 3aKAaR0B, 3aJaHHEIMH JIUTEPATAMH.

CHEATE OB BEPLAGE PROCEDJURE two_gueries
AS
v_orcer_date DAI
BEGIN
-- get order 100
SELECT order_oate
INTG v order date
FHOM orders
WHERE order number = 100,
-- gel order 209
SELECT order_cate
INTO v erder dale
~ROM orders
WHERE order number
FHD;

"
ro
o
L]

ITocne IepBOIro BEINOJIHEHHSA B PasjeJIdeMOM IyJie OKAXYTCH ABa Eypcopa.

SQL_TEXT PARSE_CALLS EXECJTIONS
SELECT ORDER_DATE =ROM ORDERS 1 1
WHERE ORDER MNUMBER = 1C0

SELECT ORDZR _DATE FROM ORDERS 1 1
WHERE ORDER_MUMBER = 2C0

Kamaniii m3 KypcopoBs OB1I 04HOKPATHO pasodpan U BRIDOMHEH, TAK KaK UX
ASCII-cymmel He coBnanu. bonee Toro, masc OBITE DOBTOPHO HCIOIB30-
BAHHBIMH MOABUTCA ¥ HUX TONBKO NIPH BHIMOJHEHUHT 3aMPoca ¢ ABHO YKAa-
3aHHBIM HOMepoM 3akasza 100 wam 200. Taroii noaxoa fajiex OT OITHMANb-
HOTO: mpu 00padoTKe AECATKOB THICSIY B3aKa30B mOTpelyeTcs BHITOIHITH
JecATKHA THICAY MOMHBIX pa3bopoB.
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IIpocTeinmmii croced A0OHTHCA OTOBTOPHOIO HCIOJAb30BAHIA 9THX KypCO-
poB ¢ momosio PL/SQL 3axniouaeTca B HX napaMeTpH3aldy, KAK DOKAa3a-
HO B CleAVIOmeM (hparMeHTe:

CHEATE OH REPLACE PROCEDJRE two_gueries AS
-— CIPELE/ISEM NADAME T PHBDBaNHWR kypoep
CURSOR get_date ( cp_ordes HUMBZR ) IS
SELECT order_cate

~ROM orders
WHERE order number = cp order;
v_aoreer_date DATE

BEGTH
- geb order 100
OPEN get date(100)
FETCH get_date INTO v_order_ocate
CLOSF get date,
-- gel order 200
OP=N get_date(200)
FETCH gel dale INTO v order oale
CLOSE get_date;

FHD;

B pasgesrAaeMoM IyJe TOCJE €r0 OUYUCTEY W BEIODOJHEHAS HOBOH (DYHKIIAA
OyaeT cliegyIiomee:

SOL_TEXI PARSE_CALLS EXECJILONS
SELECT CORD=R_DATE -ROM ORDERS 1 2
WHIERE ORBER _MNUMBER = B

PaB,E{e.]IHEMbeI IIyJa COOepHHuT E,E[HHCTBEHE[I:II"I EypCcop CO CYHeTUHHKOM BEI-
HOHHEHHﬁ, PABHBIM 2, qTO T'OBOPHT O TOM, 9TO OH ViKE OBIT IIOBTOPDHO HC-
noJbB30BaH.

Teneps nw0Goi Apyrof Koj, BEITOMHAIOINNH TAKOH e 3a0poc I Doayde-
HHA JaThI 3aKa3da II0 erc HoMepy, MOMKeT BOCIIOJIb30BATHCA YViKe CKOMIIHIIHI -
posaHHOH BepcHeid. Hanpumep, ciaeiyiomas npoieiypa OyaeT HCIOIb30-
BATL CKOMIMJIHPOBAHHYIO BEPCUI0 ZAHHOTO KYPCOpA:

CREATE COR RFPLACE PROCEDJRE another two queries AS
TOT ¥E KYPCOP, 4YTG M B NPef-HayIleM NpuMeps,
~— OTIMHA8TCs TONLKO kMg NapaMeTpa
CURSOR gel_dale { cp_oid NUMBER ) IS
SELEGT order_gate
FROM orders
WHERE order rumber = cp oid
v orcer dale DATE;
BEGLN
—= HOhy-K 15 34843 300
OPEN get_date(300);
FETCH get cate TNTO v order cate
CLOSE get date;
- NOAYy4uTH 3akas 400
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OPEN get date(400):
FETCH get_date INTO v_order_date;
CLOSE get date;

END:;
ITocne BRIMOMHEHUS 3TOH MPOLIeAYPH B pasfendeMoM Ovie OVAYT Takue
JaHHEIE:

SOL_TEXI PARSE_CALLS EXECJILONS

SELECT CHD-H_DATE =HOM QRDERS 2 4

WHERE QRDER_MUMBER = :B1

CROMOHNJIHPOBAHHEBIH paHee Kypcop OBLIT HMCHOJB30BAH BTOPOH HpOIEny-
poii. [ToTpeboBasics TONBKO YaCTAYHEEIHA pasbop. M3 sToro npuMepa BHAHO,
4TO XOopoluell OpaKTHKOH ABJAETCA OTKAa3 OT HCIOJAB30BAHUS JHUTEPAJIOB
B KypCcopax Besfe, Tle 3TO BOSMOMKHO.

Ho uro ecnu npuioskenie He MosKeT OBITE MOSHMHOEPOBAHO H3-38 OTCYT-
CTBHS HCXOZHEIX TEKCTOB MM H3-38 HEAOCTATKA BpPeMeHH HJIH JeHer?
B rarmx curyarnuax Oracle MoxkeT Koe-U4eM TOMOYE, O UM U PACCKARBIBA-
eTcd B CleyoleM pazjee.

AﬂrOpVITMI:lI conocrasneHus

Ilo yMon4aEHI DOBTOPECE HCHIOJAL30BAHAE KYPCOPOB B 0ase LAHHBIX Tpe-
OyeT UxX noanozo cosnadenua. 3a npegenamu PL/SQL »ro npasmno He Tep-
ouT KoMopomucco — ASCII-zHaueHENsT AOKEBI COBOAJATH B TOYHOCTH.
EecTs TOMBKO YepHOE U Delloe, M HAKAKUX IOJYTOHOB. KVDCOPEI MK cOBIIA-
nawoT, uad HeT. B PL/SQL xoMomaaTop, nepedopMaTHPVA KYPCOPEI, CTa-
paeTcs IOMOYL HX NOBTOPHEOMY HCIIONLIOBAHUIG, HO 3TQ Bee, UTO OH MOKeT
clesaTh. 9TO orpaENYeHre 0coDeHHO AO0CANHO, KOTAA KYPCOPEI OTIHYAOT-
CH JIMIIb TEKCTOM JIMTEPanoe. PaccMoTpuM ABa Kypcopa:

SELECT crder date =ROM orders WHERE order number = "1°;
SELECT order_date FROM orders WHERE order_number = '4°;

(06a oHN BBIODOJHSKT OLHO H TO e AeliCTBHe, M3BJEKAd 3HAYEHHE Of-
der_date mus sagasHOro 3akasa, a cymma ux ASCII-sEaueHUil oTnHyaeTcs
BCETOo Ha 3 CeIHHHIELI. Ho CTapaHHsiAMH aJropHTMa TOYHOI'O COIIOCTABJICHHSI
oba YOOCTAHBAKTCS coBCTBEHHOTO TOJIHOTO paaﬁopa 1 MecTa B pajgessae-
MOM IIyJe (Zake ecid HaxogaTcs B Koge PL/SQL).

SGL_TEXT PARSE_CALLS EXECJTIONS
SULECT grder_date =ROM orders 1 1
WHERE order_number = 47
SELECT crder _dale “ROM orders 1 1
WHERE order number = 717

B KoHIE KOHOOB, pasiesdeMblil Iy MOsKeT OBITh 3a0JHEeH aHATOTHYHEI-
MH KYPCOpPaMH, IJId KOTOPBIX IIOBTOPHOE BEINOJIHEHHNE TAK OJIM3K0O — I BCe
emre Tak ganexo. Takoe moBegeHIe B OTHOMIEHWH JIHATEPAJOB B KYpcopax
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CBOMCTBEHHO OT/eMbHBIM KOMMEDUYECKHM OIDUI0KEHAAM, 8 TAKKE DAHHAM
Bepcuam ODBC. C yuerom Taxkoro moBegeEns B Oracle goGaeieH BTopo#
AJCOPHTM COBMECTHOTO HCITOAB3OBAHHUA KYPCOPOB — COROCTABACHUE TLO-
dobubtx (similar matching). «Ilogobable» 0O3HAYAET 34eCh, UTO OT KYpPCO-
pos tpebyetca copnaaenne ASCII-cyMM, He VIUTHIBAIODIUX JTUTEPATIE].

-

[ IIprMeRAEeMBIN AATOPHTM COBMECTHOTO HCIOOJAB30BAHNA ONpee -
l:, eTesa mapaMeTpoM HEunuaauzanuy CURS0R SIHARTNG:
w s
15 80l > SELECT name,
2 value

3 FROM viparameter
4 WHERE name = ‘cursor_sharing’;

gcursor_sharing =XACT

Hapany ¢ 3anaEMeM JaHEOTO NapameTtpa aa4 Bl B rie1oM BE MoEe-
T OIIPeIelTs ero 41d O0TIeJdbHODO CedHed NpPY DOMOINKE KOMAHIEL
ALIER SESSLION.

50L> ALTER SESSION SET cursor_sharing = SIMILAR;
Sessicn altarscd.
Bor uro BaxoamTcA B pasfendeMOM IIyJe Iocie BBRITOJTHEHHA OTIHYAI0-

MUXCA TATEPATAMIE KYPCOPOB B cJIydae IPHMeHeENA aJTOPHTMA COTTOCTAB-
JIeHA I TOJ00HEIXR

SGL TEXT PARSE CALLS EXECUTIONS
SCLECT eroer date =RO 2 2
M orée-s WHERE order_

number = :"SYS8 07

fBHo sanaHnble sHadeHUs OBLIH IIpPeoOPA3OBAHEL B IEepeMeHnHbIe CB3LIBA-
HHA, 9TO 3HAYHTEJIHEHO ITOBRICHTO BEPOATHOCTE IOBTOPHOIO HCTTONE30BAHBHA .

Brauenne SIMI_AR He osHagaeT, gTo Oracle 6yzer caemo ToAcTaBIATE ITepe-
MeHHBIE CBA3BIBAHMA BEMECTO KasKI0T0 HAHAEHHAOTO UM JAuTepana. Hanpu-
Mep, OH He CTAHEeT JelaTh 3TOr0, eCJAHN B Pe3YIbTATE 3HAYUTEIHHO H3MEHHUT-
cs IIJIaH BRINOJIHEHHA, BRIOPAHHEINR OOTHMB3aTOPOM [0 CTOMMOCTH — Kak
B IpUBeJeHHOM HIUe IpHUMepe ¢ CYIIecTBeHHO ACHMMeTPUIHBIM Paclpe-
JeleHWeM 3aKa30B II0 peruoHaM.

501> SELECT region_id,
2 count(«)
3 FROM orders
4 GROUP BY region_id;

REGION TD COUNT(+)

1 9999
2 1
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Ecau onTumMHuzaTOp pacmojaraeT akTyaJdbHOHA crarucTuroi, Oracle yuarer
9Ty ACHMMETPHIO U BEIOEDET pPasHBIE MJaHBl BHEIMOJSHEHUA I TOJTYUEHMST
sanucell IO KAMIOMY U3 permoHOB. [Ins perumosEa 1 oH BEIGepeT TOTHEBIH
OpoCMOTD TAOMHIIEI, TAK KAK €My HaJZ0 IPOCMOTPETH BCE 3A0HMCH KPOME O/~
moit. na permona 2 oH ODpeAnoyuTeT BLIOOPKY OJHOH CTPOKH € IOMOIILIO
ueAexca no mosato REGION_ID. BRIDOMHUM 5TH 32IIPOCH! ¢ BRJKUEHHBIM pe-
sxuMoM AUTOTRACE, 4ToOEI IPOAeMOHCTPHDOBATH CRAZAHHOE.

S0L> SELECT COUNT(=)
2 FROM ( SELECT =«

3 FROM orders
4 WHERE region_id = 1 });
COUNT{+)

0 SELECT STATEMENT Optinizer=ALL_ROWS (Cost=3 Card=1 Bytes=2)
10 S0RT (AGGRTGATT)
21 TABLE ACCESS (FJLL) O- 'ORDERS {TABLE) (Cost=3 Card=21 Bytes=42)

SGL> SELECT COUNT(=*)
2 FROM ( SELECT =
i) FROM orders
4 WHERE region_id = 2 );

COUNT (=)

0 SELECT STATEMENT Optimizer=ALL ROWS (Cost=1 Card=1 Byles=2)

10 SCHI (AGGREGAIE)
2 1 INDEX {RANGE SCAN) OF "ORDER_REGION™ (INDEX) (Cosl=1 Card=1 Byles=2)

(95
—

B feficTRUTENEHOCTH HAC HHETEPECYIOT HAXOAANIHeCA B pasdeldeMoM Iye

KYPCOPEI.
SGL_TEXT PARSE_CALLS EXECUTLONS
SELECT COUNT(+) =RO 1 1
M ( SELICT »

FROM criers
WHERE regior id =
(USYS B 0" )

SELECT GOUNT(+) FRO 1 1
M ( SELECT =
FROM croers
WHERE regiorn id =
S'SYE B O )
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HecmoTpsa Ha TO 4TO TeKCThl KYPCOPOB IOCJe NOJCTAHOBKHU HAEHTHYHEI,
GBITT CO3MAH OTHENBHBIA Kypcop, Tak Kak Oracle o0Hapy:KHI CIHIIKOM
DONBINIAE U3MeHeHHSA B IIJIAHE BBHINOJHeHHs. Brarogapsa Taxkoll cTpaTerun
OPOM3BOJHUTEIBHOCTS He CTpPajaeT OpH ycTasoBie pexuma SIMILAR gas
COBMECTHOTO HCIIOIb30BAHHSI KYPCOpa.

ITapamerp CURSOR_SHARING MoKeT DPHHHMATH €Ilé W TPeThe 3HAUeHHE —
FORCC. B coOTBETCTBUH CO CEOMM HAHUMEHOBAHHWEM OHO O3HAYAET OPHHYIN-
TeJNbHOE HOBTOPHOE HCIOJIb30BAHNE KYPCOPOB OPH COBIOAACHUI HX TEKCTOB
mocJje 3aMeHbl TUTepPaloB Ha HepeMeHEHble cBaspiBanusa. Ilpu eTom MmeToge
BEIIOJHSETCA OPSMAasl DOJCTAHOBKA, HEMOCPEACTBEHHO HA OCHOBAHHH KO-
Topoi ontumuzaTop mo croumoctH (CBO — cost-based optimizer) crpount
OJIaH BEIOOJHeHHs . Takoil nyTh He BCerga ONTHMANeH, TAK KaK, 3HAMA gel-
CTBHUTeNbHOE 3HaUeHHe, onTuMH3aTOop CBO MOT 651 IPpUAEATE JAVUIIIEe Perie-
HHE — Kak 6BI7T0 D0Ka3aHo B npuMepe ¢ REGION_ID.

ITocse BHIMONHEHUA 3a01poca ¢ TOACYETOM PErHoEOB 1 1 2 ¢ HCIONL30BAHHU-
eM sHadYeHHs [ORCLC B pasgessieMoM myie OyaeT HaXOAUTHCA TOJLKO OJUH
Kypcop.

SOL_TEXT PARSE_CALLS EXECUTIONS
SFIFCT COUNT(+) 7RO 2 5
M ( SELECT =

FROM orders
WHFRE regior 1d =
;"SYS_B 0" )

3mauenue FORCE moarusock B Oracle8i Database (8.1.6) eme 1o Toro, Kag
B Oracle9i Database noasusocs sHauerme SIMILAR. Pexxmm SIMILAR 6BLT
BBeJeH [I0CJe TOr0, KaK MHOTHE aIMHHUCTPATODPEL H pPaspaboTYAKH COYIH
merox MORCC caMorkoM rpyOEIM B OTHOIEHWH [IPOU3BOIUTEILHOCTH 3AIPO-
CcOB (KakK OBLIO MOKABAHO B OpHMepe BhImie). Eciu BBl PeIIUTe BOCIOIB30-
BATHCS OAHUM I3 STHX PEMUMOB, MBI HACTOSITEIBHO PEKOMEHAYEM BAM OCHO-
BATEJIEHO OPOTECTHPOBATE IPOM3BOANTEIbHOCTD, YT00b! YOEQUTEHCS B TOM,
UTO MPeUMYMIIECTBA COBMECTHOTO MCHOAB3OBAHUA KYDCOPOB HE CBOAATCH
HA HET CHUKeHUeM IPON3BOAUTEIbHOCTH 3alIPOCOB.

IMomuuTE: HECMOTPA Ha YI006CTBO HCIIOJIB30BaHAA pexuMoB SIMILAR i [ORCL,
OHH He MOT'YT 3AMEHHUTH X0POII0 OPOAYMAHHOIO H JOTHYHOI'O HCIOIb30BA-
ENA KYPCOPOB B KOJle BATIIHX OPOTPAMM.

CoBnageHnNa TeKCTOB MOXeT ObITb HeaoCTaToO4YHO

IloMmuMo cOBOaAEHHS TEKCTOB KYPCOPOB €CTh elle psaj (GaKTopoB, BIMIIO-
IMHX HA NDOBTOPHOE HCIOJIB30BAHNE KYPCODPOB — HAIPUMEDP, HECOBIAJeHHUA,
onpeflenAeMble CTATUCTHKOW ONTHMIRaTOPA WA HACTPOUKOH ApXATERTYPEI
Globalization Support (moggep:kga ra100aIH3AIHE, IPE e HABEIBABOIAACA
NLS — National Language Support, noazep:Xxxa BATHOHAIEHEIX SI3BIKOB).
B rakux curyannax npoctoro copuagesna ASCII-aHaueHIH HeLoCTATOUHO.
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PaccMoTpaM npAMep YCTAHOBKHA peXuMa pabdoTel OOTHMHAZATOPA.
501> ALTER SESSION SET optimizer_mode = FIRST_ROWS;
Sessicn alfterec.

501> SELECT COUNT(=)
2 FROM orders;

COUNT{+)

10000
501> ALTER SESSION SET optimizer_mode = ALL_ROWS;
sessior alterac.

S0L> SELECT COUNT(=)
2 FAOM orders;

COUNT{*)

KpanumdunupoBanHEe afMUHHCTPATOPE 3HAIOT, 9TO B DTOM CclIydae 6yayT
COSIAHKI ABA KYPCOPpa: TEKCTHI COBUAAAIOT, HO UCTOMB30BAHKI pa3HbIe pe-
MHMBI OOTHMHEZAOKHA, Ho3ToMy Oracle cTpouT 4aa KypCcoOpoB pasHbIe Ja-
HBI BBINOJHEEHA. BOT 4TO HAXOIHTCA B pasgeasieMoM OViie:

501> SELECT sql_id,
2 sql_text,
3 parse_calls,
4 executions
5 FROM v§sql

WHERE INSTR(UPPER(sgl_text), "ORDERS") > 0
AND INSTR(UPPER(sql_text), "SOQL_TEXT') = 0
AND command_type = 3;

o~ o

SQL TD SO TEXT PARSE CALLE EXECJTTONE

d8kspGaaxa?id SELECT COUNT(+)  FRO 1 1
M crders

d8kspBaaxa?fd SELECT COUNT{«)  FRO 1 1
M crders

s Haumnasa ¢ Oracle Database 10g Release 1 ana 0qHO3EaYHON HI8HTH-
- (PUKADHH KYPCOpa B TAKWX NPeAcTABIeHHAX, Kak VESOL 1 VEOP=N_CUR
", 500, nenoasayerca croader 501 T0. B donee paHHNX BepeHAX ANA
" BTOH Tmean IPUMeHAIAch KOMOWHEATIHMA cTOAOIOB HASH VALUL 1 ALD
HESS.

QOuesnzuo, Oracle 00EAPYMRILI, YTO KYPCOPE! HAEHTAYHE], TAK KaK IPHCBO-
W UM OZUHAKOBEIE MAEHTH(OUKATOPE], HO ¢leNal BTOPoHl Kypcop moToM-
KOM IIepBOro.
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B nanHOM ciydae MBI 3HaeM, YTO JBa Kypcopa NoTpeboBalnch M3-3a pas-
JIMYHBIX PEKUMOB ONTHMHSAIHH, HO YTO eCJH 0Bl 9TOH HHE(pOpPMAINE ¥ HAC
He 6p110? Kak MBI MOKeM OOHATH, 3aUeM OTOHAXOOHWIICA BTOpOI Kypcop?
ObpaTtuMcs K opegcraBirennro VESQO__SHARED_CURSOR:

SGI > SELECT sql_id,
child_number,
optimizer_mismatch
FROM v$sql_shared_cursor
WHERE sql_id = "d8ksp6aaxa26d’;

2
!
4
5
3GL_1D CHLLD NUMBER O

Bkspiaaxa?sd 0N
dBkspiaaxa?éd 1Y

3HadyeHHe « Y » BO BTOPOM cToa0me Oo3HAaYaeT: Aa, JOYePHHH Kypcop IIOHA-
JOOHICS H3-38 PASIHYHAN B onTHMHU3aTope. MBI HaMepeHHO OTPAaHNYHIACE
B 3ToM sampoce cronbmom OPTIMIZLER_MISMATCH, uToOBI DOKA3ATH HPHYMHY
HEBO3MOKHOCTH IIOBTOPHOCC HCOOJB30BaHHA Kypcopa. Ha camom jgeie
opeacrasaerne Y§SQL_SHARED_CURSOR comepskHT MEOMKeCTBO Iojell (manopu-
Mep, B Oracle Database 10g Release 1 ux 39), ramg0e U3 KOTOPBIX COOTBET-
CTBYET OIpefeeHHEONA BO3MOKHON IPAYHEE 0TKA38 OT IOBTOPHOTO HCOOIb"
30BaHHI.

MeHs BcerZila UHTEPECOBANO, TOYEMY 3TO TpPEACTARJEHNe He HABBIBAETCT
V$SQL_UNSHARED_SQL_CURSOR, Tak Kak 0HO MOKa3blBA€T HMEHHO 5T0. Tax uim
WHAa4Ye, HTO OPEACTABIEHUE OYeHL YAOGHO INA AUATHOCTHEW TOBTODPHOID
WCTONB30BAHUA KEYDCODPOB, TTOSTOMY DPEKOMEHJVI0 BaMm damie ofpamniaTecd
K HEMY.

CpaBHeHUe IBHbIX N HESIBHbIX KYPCOPOB

IIpobseMa BEIGOPA MeKAY ABHBEIMM H HeABHLIMH KYPCOPAMH IOPOJUIA
MHOTOJIETHIOI0 THCKYCCHIO — B 00IIeM, 0 BBIOODE MeXAY KOHCTPYKIAAMHA
«OPEN, FETCH, CLOSE» un «SELECT INTO». B sToMm pasjgene MEI He Oy-
JeM KacaThCA BOMPOCOB OPOH3BOAMTENILHOCTH, TAK KaK B IIOCIeJHUX Bep-
cusx Oracle npogenara Goneinas padora A CHATHA OCTPOTHL 3TOH IIPO-
6aemMel BMecTo aToro cocpefoTouuMea Ha TOM, YTO OPOHUCXOAHT B Dase qaH-
HBIX, W OoOCyAHM pas3iIHYHa B ONPHMeHeHHUH 5THX KypcopoB B PL/SQL,
BEJIOYAS H TOT (DAKT, YTO OHH HE BCETAA COBIIAIA0T B pa3AeIAe MOM Iye.

B yem oTnnumne?

B PL/SQL HeasHbie kypcopsi — 3T0 KYPCOPHI, KOTOPEIE OOPEAENIIOTCI B MO-
MEHT BBIIIOJIHeHNs1. BoT mpumep:

DECIARD

v cate DATE:
BEGIN

SELECT order date
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INTO v date
FROM orders
WHERE order_number = 100;
END:

B xope BEIIOIHEHNA 3TOT0 KOAA CO3AALTCHA KYPCOP AJIA BEIOOPKH 3HAYEHHA
order_date ans saxasa ¢ gomepom 100. Takum obpazom, Kypcop OBLI HESAB-
HO OOpejesieH BO BPeMsI BBIHOJHEHH I KOAa.

Herbiil KYpCOp — BTO KYPCOD, KOTOPHIH oO0peeNaeTes A0 HAYAIA BITOIHE-
HHA. BoT npocToit npuMep:

DECLARE
CURSOR curs get od 18
SELECT order cate
FROM orders
WHERE order_number = 100;
v_cate DATL:
BEGTHN
OPEN curs get oo,
FETCH curs get od TNTO v date;
CLOSE curs get od;
END;
HeapBaBIH KYpPCOP BRITIAAWT ropasio Mpolle 1 Kopode B 3alHCH, ITO3TOMY
IepPBBHIM NMOOYKAEHIEM MO¥eT O5ITh BhIOOp mMeHHO sToro BapuanTa. OgHa-

KO fABHEIE KYPCOPBHI HMEIOT PAJ IPeHMYIIecTB, OOpaBAbIBAIOOINX VITHHE-
Hue koga PL/SQL; ux paceMoTpeEHIO DOCBAIEHE] CJIEJYIONIHE JBa pa3fesa.

ATpunbyTbI Kypcopa

KaoueBoe IpeEMyIIecTBO SBEOTO KYPCOPA 3AKA0OYAETCS B HAMTHYNHE V HETO
aTpHOYTOB, 00JIerYaIOIINX NPHMeHeHHe YCIOBHBIX 0IepaTropos. PacecMor-
DPUM CIeIVIOIHNA NpHUMep: MBI XOTHM HANTH 3aKas U, eclIU OH HalifeH, BRI-
TOJIHUTE HeEKOTOPEIe AeiicTBusa. IlepBas npooeaypa, HCOOIL3VIONOIAA HEAB-
HBIA KYpPCOP, BEIHVIKJeHA 3aHHMATHCH OEPEXBATOM HCKJIIOYEHWH, YTOOBI
ONpeneTuTs, OBLTa U HalleHa 3aTTHCh.

CREATE OR REPLACE PROGEDJRE demu AS

v_cate DATE;
v its thare BOCITAN := TRUT
BEGTHN
BEGIN
SELEGT order_date
INTO v_date
FHOM ©rders
WHERE order number = 1;
EXCEPTION
WHEN no_data_founge THEN
v _its there := FALST

WHEN OTHERS THEN
RALSE:
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[N

IF NOT wv_its_there THEN
ac_somethirg:

END IF;
END:

Bropasa npoIeaypa, HaoHucagHaA ¢ HCOOJB30OBAHHEM SABHOTO KYpCopa, BEI-
INIAJAT Fopasio HOHATHee, TaK KAaK HAaIH4YHEe Yy Kypcopa aTpudyTa %NOT-
FOLND memaeT o4eBUAHLIM IIPOBEPAeMOe yeaoBUue. OTCYyTCTBYET TaKKe Heod-
XOJUMOCTE B JOOOMHATEILHOM O10Ke BEGIN-END, HYIKHOM TONBKO IJNId pea-
JHE3al0HH JIOTHEH.

CREATE CR REPLAGE PROCEDJRE demc AS
CURSOR curs_get_date I5
SELECT order cale

FROM orders
WHERE order number = 1;
v_gale DATE;
BEGTH
OPEN curs get date;

FETCH curs_get date INIOQ v date;
TF curs get cate%NOTFOJND THEN
de something;

END IF;

CIOSE curs get date;

END:

Oracle noAmep:KUBALT CAeAYVIOTINE ATPUBYTEI KYPCOPOB:

ATpudyr

Onucanne

HEULK_ROWGOUNT

%FOUND

KHOTFOUND

%LE0PEN
HROWCOUNT

KoaudyecrBo sanyceli, BOSBpPAalllaeMblX OE€pPALLHEH MACCOBOH BEI-
Soprm (BULK COLLECT TNTO).

TRUE, ecan nmocaeguaaa onepanua FETCH dwima vememmmaoi; FALSE —
B ITPOTHBHOM CJIyYAae.

TRUF, ecoimt mocieHA A onepanusa - 1CH Owina Heyemenrwoit; FAL 5T —
B IPOTHBHOM CIVUae.

[HUE, ecny Kypcop OTKPHIT; FALSE — B IPOTHBHOM cavydae.

KonmuecTBo 3anucell, BRLIOPAHERIX HA TEKYIIIHII MOMEHT KYPCOPOM.

BEI, BO3MOMKHO, 3HAETE, ITO HEKOTOPEIE M3 STUX aTPHUOYTOR JOCTYIHE TAK-
JKe A HeABHBIX KypcopoB. OHAKO IPOrpaMMHEYIO JIOTHKY ropasioe yaod-
HEE Pealn30BLIBATH C IIOMOIIBIO SIBEEIX KYPCOPOB, 0COOEHHO KOrjga B Ba-
oiefl OTporpaMMe HeCKOJBKO KYDPCOpPOB, Kak IMOKASAHO B 5TOM KOPOTKOM

OpHUMepe:

17 curs get orcer%ROWCCUNT = 1 THEW
IF curs_gel celalils%FOJND THEN
process orcer cetail;
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MapameTpkl Kypcopa

Kar y:e roBOpHUIOCE B 5TOH riaaBe, TAPAMETPUBATIHS KYPCOPOR IOMOTAET
TOBBICHTH CTENEHbL HX IIOBTOPHOTO MCIOIB30BAHUA. BoT mpocToil mpumep
OpoLeAyPHl NOJYYeENA JaTH 3aKasa ¢ IapaMeTPH30BaEHEIM KYDPCOPOM:

DECLARE
CURSOR curs gel od ( cp_on NUMBER ) IS
SELECI order_date
FROM orders
WHERE order_numbe- = cp_on;
v_date DATE:
BEGIH
OPFN curs get od(100);
FETCH curs get od INTC w dafe;
CLOSE curs_cet_od;
END;

Eenu panee B aToll nporpaMme HaM NoHAL006ATCA JaHEHEIE 0 3aKA34X ¢ HOMe-
pamu 200, 300 u 500, gocraTouro HyeT eIme paz OTKPBITE 3TOT e KyPCop.
Takol mogxod coocoGCTBYET MOBTOPHOMY HCOOMB30BAHUID KYPCOPOB Kak
B camoii PL/SQL-nporpamMmme, Tak 4 B pasfiesisgeMoM Iyie.

HecoenapeHune B pa3pensemMom nyne

SlBHEBlEe U HeABHEIE KYPCODHI B Daz/lendeMoM nyJje He coenaaarT. llogcEum
Ha OpUMepe, 4TO HMEeeTCa B BUAY.

DECLARE

GCURSOR gef region TS

SELECT regicr_id ~ROM orders WHERE region_ig = 2:

v regicn NUMBER:
BEGIN

QOPEN get_region:

FETCH get regicn INTC v region;

CLOSC gef_region,

SELECT regdicr ig INTO v region ~ROM orders WHERE region id = 2,
EMD:

CroanKo Kypcopos OyaeT B pasgenseMoM nyie? (rser: ABa.
SGL_TEXT PARSE_CALLS EXECJTIONS

SELECT HEGLOM_ LD FROM GRDERS W 1 1
HERE REGION_ID = 2

SELECT R=GION_ID FROM ORDzRS W 1 1

HERE REGION TD = 2
HecMoTpst Ha TO UTO 5TH KYPCOPEL BEIMIALAT OAHHEAKOEO U 063 HAXOIZATCA
B pazfendeMoM TyJe, ¢ TOUKH 3peEusa Oracle y HUX TOCTATOYHO OTIIHUMH
(Mosxer 0b1Th, npeproxkenne INTO?), uTobel xpaHuTh HX OTAeAbHO. IToaTO-
MY He CIelyeT HaaeATbCA, YTO ABHBIA U HeABHBIM KYPCOPEl COBIAAYT B pas-
gensemMom nyae. JIyaiie npraaepRIBATHCA KAKOTO-TO OHOTO ciocoba.
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Msirkoe 3akpbiTue Kypcopa

IIpn pazpaboTre MPUIOKEHUH I BCErJa CTAPAIOCH HCOOJILBOBATL JIOOLIE
BOSMOKHOCTH, IPHBOASININE K NOBBIIIIEHA0 OPONSBOAUTEILHOCTH. §1 Bee-
raa 3agarn cebe BOIPOCHE — HAOPHMED, eCan (PYHKIHA MHOTOKPATHO BBISHI-
BaeTcsa B TedeHHne ogHoro ceagca Oracle, nouyemy 6B MEE He KBIIHPOBATH
KaKHe-TO obOIIHe JAHHBIE BMECTO TOTO, YTOORI KaKALIH pPa3 3ampalluBaTh
ux? WUau, eciiu MHe H3BEeCTHO, 4TO 0a30BhIe JAHHBIE MEHAKTCA OAHH pPas
B Uac, DoUeMy OLI He COXPAHHTL PE3YJALTATEHL 3aIpoca 11 TeM CaMBIM H30e-
JKATE DOETOPHEIX 3aTPOCOE B TeueHHe IoCIeAVIOmux 60 MmuayT?

OpnHo us npegnosoxennit Oracle sariI09aeTCA B TOM, YTO €CJIH KYPCOp ObLI
ONHAMK/AEL HCIIOJIE30BAH B CeaHCE, TO OH KOTAa-HUOYAE OyZeT HCIONB30BAH
TOBTOPHO (Ja:Ke eCiu ObLIT ABHO 3aKkpbIT). [Ipuem, pealuayoniuii 3To mpej-
TOTOoKeHHNe, Ha3bIBAeTCA MAZKUM 3AKpbiMUeM, UIH, KAK A 9TO HAa3EIBAIO,
«3aKpBITHEM GE3 BAKDBITHI» .

PaccmoTpmmM npocToii npuMep ¢ HESIBHBIM KYPCOPOM.

SG1> SELECT NULL
2 FROM DUAL;

1 row selected

HeasHEI Kypcop OB cO3AaH, OTKPHIT, HCIOJIL30BAH AJA BEIOOPKHA U 3a-
KDBIT — BCE B 0JHOM omepaTope SCLLCCT. Temeps 0H HoMKeH GBITH OTCOSMH-
HEH OT CeaHCd, B KOTOPOM BEIOOJHAJICH, npaBuiabpHo? He Toponurecs. i
TOTO YTOOEI BOCIOJIb3OBATHCHA MIPEUMYINECTBAMH BO3MOKHOTO IOBTOPHOTO
HUCIOJNB30BAHNIS, BEIOICMHMAETCS JUOIE MATKOE 3aKPEITHE KYyPCcopa, KoTopoe
T03BOJIAAET YCKOPHTH €0 IOBTOPHOE BEITIOJIHEHHE B 3TOM CeaHCce.

Kypcopul, ¢BARAHHEIE ¢ ONMpefeIeHHBIM CEaHCOM, TePedUcIeHEl B Tpej-
crasaesum Y$OPEN_CURSOR. 3aech colepikaTes KAK OTKPBITHIE B JAHHBIH MO-
MEeHT KYPCOPEI, TaK H Te, KOTOpble OBLIN MTKO 3aKpPBITEL. BoT 4To Haxo-
JUTCSA B 5TOM IPecTaBIeHNH I ceaHca, BRITOJHAKINEro 3anpoc K DUAL:

(1> SELECT sql_text
2 FROM v§open_cursor
3 WHERE sid = 43;

SOL TEXT

SELECT NULL  =RCM DUAL

Takoe MSITKOe 3aKPhITHE IPOUCXOAUT IPH ABHOM 3aKPBITHHA KYPCOpa ome-
paTopoMm CLOSE unu npu HesIBEOM 3aKPBITHH B MOMEHT BEIX0OJa U3 obnac-
TH BUIHUMOCTH.

Iz Toro 9To0Bl BCE KYyPCOPBI HE OCTAJNNCE HABEYHO B COCTOAHHH MATKOIO
3aKPBITHSA, MOMKHO YCTAHOBHUTH B MapaMeTpe MHHIHANHN3ATHAN 0a3bl JaH-
BeIX OFCN_CLRSORS mpegenpHOE KOJAYECTBO KYPCODOB I7d ceaHca. Ilpwm sa-
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TOJHeHAH CIACKA Hanboliee J0JIT0 He UCIOJAb30BABININNCA 3aKPBITHII Kyp-
cop BEIOpacEIBAETCA, 4 Ha €ro MeCTO BalHCEIBaeTcs HOBHUA. QgHAKO ecln
CeaHC OOMBITAETCHA SABHO OTKPEITE BOJEIIE KYPCORPOB, Y€M YKA34HO B 9TOM
napamMeTrpe, oH noayuuT omubxky ORA-01000: maximum open cursors ex-

ceeded (DpeBLIOIeHO MaKCHIMAIBHOE YHCIO OTKPBITEIX KYPCOPOB).

OTKprTME SIBHbIX 1 HESABHbIX KYPCOpPOB

EH_IB OnHO MeCcTO, I'Jie ABHEIE H HEABHBIE KEYPCOPEI TDAKTYIOTCA DO-Pa3HO-
MYy, — 9TO COHCOK OTEPEITBEIX KypcopoB. PaccMoTpaM 9TO Ha OpuMepe, TIe
3Hauenme napaMmerpa OPEN_CURSORS paBro 20. CHaua1a BBITOTHUM HECKOME-
KO HeABHBIX KYPCOPOB:

DECLARE

v_dummy varchar2(10);

BEGIN

SELECT A’

LNTO v_dummy

SELECT "B" INTC v _dummy

LW TAK LAdEE [NF BCEX NPONMCHLX W CTpoHiux OyKB @loaskia, . .
INIC v_dummy
IHTG wv_dummy
TNTG w_dummy

SELECT "x7

SELECT "y~
SELECT "z7
EMD:

COHCOK CBABAHHEIX C CEAHCOM KYpPCOpPOB GY,IIET BRITIAAETD TAK:

301> SELECT
FROM

AND

o
3
4 WHERE
5
5 AND

-HOM orde-s
“ROM orders;

~HOM orcers;
FROM orcers
FROM orders;

0c.sql_text
viopen_cursor oc,
vsql sQ
user_name = 'DRH"
oc.sql_id = sq.sql_id
command_type = 3;

" FROM
© FROM
© FROM
© FROM
/" FROM
© FROM

FROM

ORDFRS
ORDFRS
(GRDTRS
CRDERS
CRDERS
CRD=RS
CRDERS
CRDERS
CRDEHS
CRD=ZRS
CRDZHS
CRDERS
(GRDERS
CGRDERS
(CRDERS
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SELECT "h™ FROM QRDERS
19 rows selecleo,

Tonpko noclelHHe KYPCOPBl OCTAJHCH B COCTOAHHH MAIKOTO 3aKPBITHA.
OcTanpHbIe OBLIN YAATeHE], YTOOLI 0cBOGOUTE MECTO A1 HOBEIX KYPCOPOB.

Teneph BRIMOJHUM HECKOJIBEO ABHEIX KYPCOPOB, OTKPHIBAA M 3aKPBIBAST
KA IBIA U3 HUX.

DECLARI
CURSOR curs_6b IS SELECT "A" FROM orders;
CURSOR curs_8 ELECT "B FROM orders;
LM TAK AGAEE ARF BCEX AQONHCHEX M cTOO0YHNX BYKB AndaBdTa. . .
L ASCTI-kon o1 65 no 122
CURSOR curs_122 I8 SELECT "z' FROM orders;
BEGTH
OPEN curs B5;
CLOSE curs_8b;
. .¥ Tak fanee. . .

S
a3
hi

OPEN curs_122;
CLOSE curs 122,
END:

B peazyanTaTe MoIy4duM CIOIHCOK CEBAZAaHHBIX ¢ CEAHCOM KYPCOPOB, 0UEHE 1I0-
XOMHH Ha TOT, KOTOPHIE MBI BUAEJH B CJy4Yae ¢ HeABHbIME Kypcopamu. Ho
OpeIcTaBbTe, YTO OYIEeT, ecjal Mbl IOJEHHMCS U He 3aKDOoeM BCE sIBHBIE
KYPCOPEI, KaK B CJIeAVIOLIEM IpHMepe.
DECLARE
CURSOH curs €5 18 SELECT AT FROM orders;
CURSOR curs &8 18 SCLECT "B FROM ordsrs;
L H TEK JANes [Ag BOEX NDORHCHNX B CTpoHHnx OVKR andanuia. . .
. ASCIL - won oT 65 go 122
CURSOR curs_122 15 SELECT "z° FROM crders;
BEGIN
OPEN curs 865
OPEN curs B886;
..M Tak hanee. ..
OPEN curs_122;
END:

T'ne-to ma 20-M Kypcope MBI TOXYYHM OMHAGKY, TAK KAK ceAHC HOOLITAETCI
BEIMTH 3a OTBeJleHHOE JJIA Hero orpaander#e B 20 OTEPBITRIX KYPCODOB.

ERROR at line 1:

ORA-010C0: maxinum open curscrs exceeded
ORA-06512: at line 21

ORA 06512 at line 20

970 0JHA U3 OIPUTHH, IO KOTOPHIM TAK BAXXHO BCerja 3aKpPEIBATL ABHLIE
KYPCODPHI.

Tar KAaKIM YKe JOJKHO OEITE Pa3yMHOe BHEaUYeHHe napameTpa OPEN_CURSORS?
OTEBeT IpoCT: CTOABKO, CKOJNBKO HYXKHO, ILIIOC OAUWH. Ha nepBEIi B3TISS OT
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TAKOTO OTBETA MAaJIO NOJNB3Hl, HO AJd YCTAHOBKH 3TOT0 TapaMeTpa HeT 1py-
rHX OPaKTHYECKHNX pexoMeHganuii. Eciu sHadyeHHMe CIHOIKOM MAJO, IpO-
TpaMMa He BRIOOMHEHUTCA H3-3a omubrm ORA-1000. Ecniu 3HaUYeHNe CIIHUOI-
KOM BeJIHKO, KYPCODEI (AIBHEIE U HeSBHEIE) MOTYT HABCEIAA OCTATBCS B CO-
CTOSIHMM MSTKOIO BaKPBITHA. XOPOIIAs HOBOCTE B TOM, HTO IPH 3afaHHU
mapaMeTpa IPOCTPAHCTBO HE PE3ePBUPYETCA, TIOBTOMY YCTAHOBKA GOIBINO-
T0 3HAYEeHHAA He NPUBOAUT K ITePepacxoly IaMATH.

IlpuBeseEHEBIH Jalee 3aIpOC BO3BpAlllaeT DOAXOAMNIEe 3HAYEeHHe, IIONCYHU-
THIBAd TTONTHOE KOJWUYECTBO KYPCOPORB (OTKPBITHIX U MATKO 3aKPBITHIX) 1A
TEKYIIEero ceaHca. Sl peryispHO saOycKalw ero Ha PaEHHX 9Tanax paspa-
GOTKH OPUIOKEHI.

5¥S5> SELECT «
? FROM ( SELECT sid,
3 COUNT(*)
4 FAOM v§open_cursor
5 GROUP BY sid
1) ORDER BY COUNT(=) DESC)

WHERE ROWNUM = 1;

31D COUNT(«)

darem a ycraHaBimupar napaMmeTtp OPCN_CURSORS paBERIM MaKCHMaJlbHOMY
OOJIy4YeHHOMY sHadeHno ¢ 3amacom B 10 mim 20.

OunHamunyeckum SQL

B muraMmuyecrkoM SQL (NDS — Native Dynamic SQL), kak npasuio, Tosxe
MOTYT OBITE PEANTH30BAHK TPEHMYIIECTEA MATKOTO 3aKPEITHA U TTOBTOPHO-
r'o HCOOJAB30BaHHUA RKYPCOPOB, HO HAHJAYUYINIHe Pe3yJAbLTAThEl JOCTHIAamTCH
OPH UCIIOJBR3OBAHHH IIEPEMEHHBIX CBASEIBAHHUA. PaCCMOTpHM OBe IIponmeny-
PEBEI, KOTODBIE BEIDOJIHAKT OAITHAKOBEIE ,E[EI‘;ICTBEH, HO B OJIHOﬁ HCIIOJIB30Ba-
HBI IIepeMeHHEbBI€ CBAIBBIBAHHA, 8 B gpyroﬁ — KOHEKaTeHaIlH:A.

CREATE OR REPLACE PROCEDJRE bind { p on NUMBER )} AS
v_od DATE,
BEGIN
[XECUTE IMMEDIATE "SELECT oroer _gate & |
FROM oroers -~ |
" WHERE croer number =
INTC v od
USING p on:

wvoen’

EMD;

CHEATE O REPLACE PROCEDURE ccncatenate ( p_on NUMBER ) AS
v_od DAT
BEGIHN
EXECUTE IMMEDIATZ "SELECT oroer cate 1
FROM oreers |
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" WHERE ¢rger number = ° || p.on
INTO v_od;
FHD;

CHayaa BEIDOJIHUM TPHKIOBLI BEPCHIO C IIepeMeHHBIMH CBA3SEIBAHH AL

501> BEGIN

2 FOR counter IN 1..3 LOOP
3 bind{counter);

4 END LOQP;

5 END;

5

/
PL/SOL procedure successfully compleled.

B cnncke OTKPHBITEIX BHAHM YViKe 3HAKOMBIH HaM Kypcop:
SELFCT crder date =ROM orders

WHERE order rumber = v on

KonuuecTBo pasfopoB 1 BEIDOMHEHHH, KAK U 0’KHIAIOCH, paBHo 1 u 3:

SGL_TEXT PARSE _CALLS EXECJUTIONS

SEIFCT egraer date ~ROM orders 1 3
WHERE order_rumber = :v_on

Teneps TP IBLI BEITOJIHUM BePCHIO ¢ KOEKAaTeHAITTHEH:

50L> BEGIN
2 FOR counter IN 1..3 LOOP
3 concatenate(counter);
4 END LOOP;
5 END;
5 /

PL/SOL procedure successfully completsd.

CHOUCOK OTKPEITHIX KYPCOPOB MMeeT TAKOH BHAA B CHJIY TOTO, 4TO COXPaHI-
€TCs TOJBKO CaMblil DOCJeHAM U8 HUX — B HaJ e e Ha IIOBTOPHOE UCIOIb-
30BAHHE.

SOL_TEXT
SELECT crder_date ~ROM orders
WHERE ordar rumber = 3
HaTepecHo BIMIABYTE Ha CUETUHKH Paz0dopoB U BrinodHeEni. Kaxaniil uz
Tpex KypcopoBs OB OfHE pas pa3odpaH ¥ ofHH pas BoinonHeH. QUeBUAHO,
UTO 3TO CAUMTKOM PACTOUUTENBHO.

SGL_TEXT PARSE CALLS EXECJTIONS

SELECT crder _dale FROM orders 1 1
WHERE crder_rumber = 3

SELECT croer_date FROM orders 1 1

WHERE croer_rumber = 1
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SELECT graer date ~ROM orders 1 1

&

WHERE crder rumber = 2

HOuraMuueckuil SQL — 5170 MomiERIil U yIOOHEIH HHCTPpYMeHRT. IIpn Musn-
MAaJbHO OPOAYMAHHOM HMCIOJAB30BAHHN OH IIOSBONAET MOJYUHTE BCE IIpe-
HMYOIECTBa OOBTOPHOIO HCIOAB30BAHM S KYPCOPOB, JOCTYIHEIE B OOBIYHOM
PL/SQL.

Ucnonb3oBaHue KypcopoB He TOJIbKO Anf 3anpocoe

Bmecre ¢ paspurnem CYB]I Oracle paseusarorcsa u xypcopsl. Hapagy c goc-
TH}XEHAAMH B MOBBIIIEHNH IPOH3BOIUTEIbHOCTH, OIIUCAHHELIMHA B OpeIbl-
AVIITHX pasfienax, pacOIiupHiiIack U PYHKIHOHAIBHEOCTE KYPCOPOB, KOTOPAsT
OOMBINIe HE OTPAHHYHABAETCS BBITIOJHEHHEM 3a0pOCOB, — KYPCOPHEI TEIEPh
HETETPHPYIOTCA B IPHJAOMKEHHs Ha YPOBHE NPOEKTHPOBAHHAS H KOMIIOHOB-
Km. B 9TOM paszieNie OO0MCcAaELl He VIIOMHHABIIHECS PAHEe JONOTHUATEIBLHEIE
BO3MOIKHOCTH PABOTH ¢ KYPCOPaMH.

Maccoras Beifopkra, TuO TaHAEBIX REF CURSOR, mapaMeTphl Kypcopa H Kyp-
COPHBIE BEIDAKEHUS — BCE ATH WHCTPYMEHTHI BeChbMA MOJIE3HEI AMHHNUCT-
paTopy 0ashl AAHHBIX, 3AHAMAINEMYCH HCCIAEJOBAHHEM H V/y4YINeHHEeM
OPOH3BOAUTENBLHOCTH OpuIoKeHnH. OQcobeHHO DONESHBI paccMaTpiBae-
MBble 3[eCh CpeACTBa B TeX caydasx, KOrAa Bel paboTaeTe ¢ TsAKeJI0 HATDY-
SKEHHOH 230U JAHHLIX U AJTA BAC OUeHb BAKHO CBECTH K a0COMIOTHOMY MU-
HEMYMY KOJHUYeCcTBO 3aTPATHBAEMEIX BaMHu 3anuceli. Hanpumep, cerlIod-
BEIH THO REF CURSOR MOKHO HCOOJLAOBATE M KOHTPOJA AOCTYOA K JAAH-
HEIM U3 KEJUEHTCKOTO IPHJIOKEHHd, KOTOPOe MOMKET AasKe He IOA03DeBaTh
0 cmocobe cTpykTypupoBasua Tabnun. IlapaMeTpsl Kypcopa TO3BOJIAKT
PACIIUPUTE AOCTYI K aEHBIM. (B riase 3 ofcyxaawTes U APYrue CIrocolh
JOCTHUKEHHA 3TOH mMenu.) A KYPCOPHEBIE BRIpajKeHUA (BIOKEHHEIE KYPCO-
DPBI)} AETHUBHO CIOCOOCTBYIOT TOMY, 9TO0BI BEIIOJIHAJINCE TOJIBEQ TE OIepa-
OHH, KOTOPBIE TEHCTBUTEIBHO JOMKHEI BRINOIEATHC.

MaccoBas BbiOopka

Eecnu Br1 6yaere Be16upaTs 3anucu 0o oggold B nukyae PL/SQL, BB cTOgK-
HeTech ¢ IOBLINIEHHELIMA HAKJIANHEBIMHA PACXOAAMH Ha IMEPeKJIIOUYeHne KOH-
TercTa MeRAy SQL u PL/SQL ana xam ol 3aIUcH. JTO CYOIeCcTBeHEHO yBe-
JAUYUT obOiee BpeMs BEITOTHEEHA, 0c00eAHO0 TP GONBOIOM YHACTE BATTHNCEH.
YMeHBOIUTE KOJHUUECTBO TIEPeKJIUeHUI KOHTEKCTa MOMKHO ¢ TOMOTIHIO
MaccoBoi BerOoprm (BU_K COLLECT INTO), sanpamuBaonied saldCcH IOPIH a-
MH HJIH BCE Cpasy.

Crauasa pacCMOTPHEM IPHMeD BEIOODKH 3a0ucell o OZHOMH:

GCREATE OR REPLACE PROCEDJRE cne at a time AS
CURSOR curs_cel_ord IS
SELECT order_number,
order gate
FROM orders



138 Mhaea 2. Kypcopbl

ORDER BY order number;
v_oreer_number HNUMBER;
v grcer date DATE;
BEGIN
FOR v order rec IN curs get ord LOOP
co_somethirg,
END LCGP;
EMD;

Ecnu raGnuna 0RDERS comep:xuT 100 sanuceii, To 6yaer seimonnenc 100 me-
PEKJIIOYEHHH KOHTEKCTA. BOT BapHAaHT 3TOH IPOrpaMMBl ¢ MACCOBOH BBI-
DOpKOHA.

CREATE OR REPLACE PROCEDJRE all al orce AS
CURSOR curs get ord 15
SELECT order number,
order date
~ROM orders
ORDER BY order number;

A0KaloHaa KoOAnekKLWs 008 XpaAdeHWs 963'5’.F5T6Ta MACCOBOR BblijI\‘lf
TYPE v number £ IS TABLE OF NUMBER;
IYPE v_date_t 15 IABLE QF DAIC
v_orcéer_number w_number _L;
v_oreer_date  wv_date_t;

BEGTH
-- NOMYy4WTH CPasy BCE 3aKa3u
OPEN curs_get_cra;
FETCH curs get ord BULK COLLECT TNTC v orcer number, v crder date;
CLOSE curs_get_ord:
-~ BC/W HARABHN XOTL Ka<ME-T0 3axasu, obpaborals vk B UMKIE
No NO<ankHON <OO5EKUMK
LF NVL{v_order_number.COUNT, 0) > O [HEN
FOR counler TN v orcer nunber FIRST. . v _arder_number. LAST LOOP
co_something;
=ND LOOP;
D TR,
FHD:

Jns 6onpmnax Ha60POB 3annceil BEIMTPHITT B OPOU3BOANTEIBHOCTH MOMKET
OBITH OIPOMEH, HO9TOMY MBI HACTOSTENBHO PEKOMEHAVEM BAM OpH 000k
BOBMOSKHOCTH HMCIIOJB30OBATE 9TOT CIOCO6.

V maccoBoi BRIOODKH eCTh U APYroe, MeHee OYeBIIHOe IpenMyIiecTBo: ba-
3a JaEHBIX He JOJKHA 3a60THTHCS O COTVIACOBAEHOCTH AAHHBIX OO0 YTEHHUIO
HA BCEM IPOTSYKeHHH U3BIeUeHHs U 00paboTku ganasix. O6paTtumes emle
pas K OpeAblayoieMy OpuMepy. Eciam runorerudeckan oponmegypa D0_SOME-
THING TpaTHT OATE ceKYHEA Ha 00paloTry Ka)kgo#d ma 100 zanucei, mosry-
YeHHBRIX U3 TaOaunsl 0RDERS, ceprepy Oracle npuperca Gonee BOCEMA MH-
HYT NOANEPRUBATE COIJIACOBAHHAYIO 10 YTEHHAIO KOO 3TUX JaHHBIX. Ecmm
Tabnuma ORDERS yUacTBYVET BO MHOMKECTBe Apyrux omepanui DML, To cer-
MeHT OTKAaTa 6a3bl TaHHEIX JOJMKeH 6YAeT 3aENMATHCA TOAdepKaHEM CO-
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TJIACOBEHHOTO IPEICTABIEHHA NAHHBIX HA BCEM NPOTHMKEHHH 3TOH JJIHH-
HOH omepaman.

"

«w? B IaHHOM CJAYYae eCTh OTHA TOTEHTUATBHAS TPYAHOCTE, BOGHUKAK)-

f: 4 aa IpH Mepexofe K MaccoBol BeIfopke: mpomeavpa D0 S0METHING
N B

Yo, MomEHA OyaeT 06pabATHRATE CUTYAIINM, KOTIA 3ATHCH, ¢ KOTODKI-
* MU 0HA cofupaeTca paloTaTh, yiEe He CYIIeCTBYIOT, TAK KAK OHU OkI-
JTH VAAAEHK 3a BPeMs, IMPoIIe/Ilee ¢ MOMEHTA MacCcOBOM BRIBOPKH.

AnBRTepHATHBEEIA CHOOCOD BAKIIOUAETCS B DOMEIEHEHH BCeX MONMYUYEHHBIX
MaccoBol BRIOODKOI 3andcell B NaMAThE H HX NOCIeayoomeil odpadoTie.
IIpu TaxoM DOAXOAEe REAYHTENLHO YMEHBITAIOTCHA NIAHCE TOXYYHUTE HEOPH-
areyo omudtry ORA-01555 — Snapshot Too Old (cermenT oTRaTa cmm-
KOM MaJj).

Tax xax Maccopas BeIOOPKA DOMeOlaeT 3a0HCH B DaMATH ceaHca, ClefyeT
VYHUTEIBATHE OTPAHEWYEHENAA HA JOCTYIHEIN ceancy o0beM namaTH. Eeru gmsa
OPUJIOKEeHHd KPUTHYHE! 3aTPaThs! HaMATH ¢eaHca, TOo BBl MOMeTe HCOoJIb-
30BATE mpeanokerne LIMIT AxaA orpaHHYEeHAA KOJIHYECTBA OGHOBPEMEeHHO
sanpamuBaeMbIX sanuceir. Hanopmmep, Tak:

OPEN curs_get_ord;
LGOP
= neayYrnTL creayinnre 1000 aakagos
FETCH curs_get_ord BJLK COLLECT INTO v_ordér_number, v_order_date LIMIT 1000;
—— EC/M <axXue-JIvB0 3akA3d HAFLEN, TO (ROFTK 1D (KM 8 UMKIe
IF NVI(v_order number. COUNT G) > 0O TN
FOR counte- TN v orger number, FTRET. v ardar numbar, LAST [OOP
¢ _something;
CNDOLQOR;
EIRE
EXIT!
END IF;
END LOOP
CLOSE curs_get ord,

§1 yacTo noMB3YIOCH MACCOBOH BRIGOPKOM HpH 3aIpocax K TabiumaM Ipous-
soauTensaOCcTH Oracle (V$), Tax Kak MeHEBIe BCero s XoTel 0vl, uTo0n1 B
3aHUMamIach ,C[OHOJIHHTEJIBHOﬁ paﬁOTOE‘:I TOJBKO padHd TOTO, 4TOBBI 5T MOT TT10-
CMOTPETh, HAIIPUMED, CKOJIBKO ONEePATHH YTEeHNA U 3A0HUCH BRITOIHAT Ka-
JKOBIHA M3 ceaHcoB. BoT alropuTM, KOTOPOTO S HPUAEDHKHBAIOCE:

BEGTH
vaccoBas RUGOpL Teryilkx ceadcos us VESISSION
ATE KamwioTo ceadca
3arpocKTs CTaTUCTKKY C8aHca N0 YTEHWI ¥ 3anuck
ene 17
END;

PBROMEH,[EYIO HCOOJIB30BATE 3TY BOSMOX¥HOCTE KAK MOMKHO Janie IpH 3a0po-
CaX K CHJIBHO HATDYVEeHHBIM NPEACTaABJIeHIAM OPOASBOIATENBHOCTH Oracle.
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Twun paHHbIX REF CURSOR

ITepemerssie Tuoa REF CURSOR MOTYT CCHIIATHCS HA JHOOBIE pedibHble KYP-
copsl. [Iporpamma, ucononsayrontaa Tan REF CURS0OR, MoxkeT paboTaTs ¢ Kyp-
copamu Oracle, He 3a60TSACh 0 TOM, KaKHNe KOHKPETHO JaBHBIE OV IVT H3BIE-
4eHbl HMU BO BPeMs BBILOJHEHIs. BOT OvMeHb HPOCTOH HpHMED:

CHEATE CR BEPLACE PROCEDURE ref_curs AS
v_curs 8YS_REFCJURSOR;
BEGIN
OFEN v curs 0B SELECT order number & |
" FHOM orders’;

CLOSE v _curs;
END;
Bo Bpemsa komounanun Oracle He 3HaeT, KakuM OyAeT TEKCT 3a0poca, — OH
BUIHT CTPOKOBYIO DepeMennyio. Ho mamuune tuna REF CURSOR roBopHuT eMy
0 TOM, YTO Hajo GyaeT odecleduTs HeKYIO pafoTy ¢ KypcopoMm.

CehIIKHE HA KYPCOPHI OYeHDL II0JIe3HBl HPH CO3JAHNH «YepPHBIX SIIHKOB»,
OpeJoCTABIANIINX APYIHM OIPWIIOMKEeHUAM BOSMOKEOCTH JOCTYVIA K AAaH-
HEIM ¢ DOMOIIBIO (DYHEIIHH, CO3TANIIHX KYPCOP U BO3BPAIlaOIIUX THI REF
CURSOR, Kak DOKa3aHO B 3TOM OpHUMepe:

CREATE OR REPLACE “UNCTIOW all crders { p_ic NUMBER )

H=TURN 3YS_HEFCURSOR 1S
v_Curs SYS_REFCURSOR:

BEGIN
OPEN v_curs FOR CSELECT « © ||
" FROM orders © ||
" WHERE order_number = ° || p_id;

RETUERN v _curs;
END:

BrizrIBaronoias mporpaMMa IepefaeT 5ToH (PYHKIIMM HOMED 3aKasa or-
der_number u moJiydaeT OT Hee AOCTYI K COOTBETCTBVIOIINM JaHHBIM, HIYE-
TO He 3Has O HUX sapaHee. BEemnne npHIc:KeEHWsI, HAOPHMEpP, Pealu3o-
BaHHBIEe Ha nraTgopme .NET ot Microsoft, MoryT mo monygeEHOH CCBLIKE
REF CLRSOR ompegeauTh Takie arpuOyThl, KAK HMeHa M THOBI ZAHHBIX
cToJI0I0B, YT00H BEIOPATE DOAXOSAMINI AT HUX cOocob oToOparkeHHs.

Bor rkak ¢yaETHS 211_0orders moskeT O6ITh BeI3Bana u3 PL/SQL:

NECIARD
v QTS SYS RTFCURSOR;
v_orcer_rec ORDERSHROWTYPz:
BEGIN

v curs 1= all crders{1);
FETCH v curs INTQ v crder rec;
TF v curs®%=0UND THEN
DBMS_QUTPRUT. PUT_LINE( Founc It');
END IF;
CLOSE v curs:
END;
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Ctporum v cnabbi koHTpons Tunos REF CURSOR

EeTs 1Ba BUAa KOATPONA THUNA faHABIX REF CURSOR, crporuil u cnadeiii. Paz-
HHIA B TOM, 4TO aAnd exabo Tunu3zuposaHE0l nepemensoi REF CURSOR sapa-
Hee HEeW3BeCcTHO, HA KaKod Ealop AaHHEIX 0HA OyAeT CChHINMAaTHECA; B TO Bpe-
MA KaK OIPHU CTPOTOH THIH3AMNH ABHO YKASEIBAETCS, KAKHM Gy IeT BO3Bpa-
mraeMbelil Ha60p JaHHBIX.

N -

[ Ty gamarx 5YS_REFCUASOR, MCTONB3OBAEHKIIE B IBYX MPeaLIAVIITNX
LA npuMepax, noaemaca B Oracle9i Database. On nossonser GuieTpo
- fp‘ onpefensTs mepemenHble Hb- CURSOR co cnadeiM KOHTpOJEM THIIA.

B mpemRIAVITHX BEPCHAX OHH OTDEAENATACH TAKTM CIIo¢0o00M:

DECLARE
TYPE & curs t TS5 REF CURSCR;
v_curs v_curs_t;

Coabo THHRHUPOBAEHEIE NepeMenHbsle REF CURSOR MOTryT MCmONBIOBATHOS
OpaKTHYeCKH NIOORIMHA 3al1pOCaMi, TAK KAK OHH He IPUBA3AHEI K KOHKDeT-
HEIM CTPYKTYDaM JAHHBIX.

DEGLARE
v_ous SYS_RTFCJRSOR;
BEGIN

OPTN v curs FOR "STITCT order number © ||
FROM orders
GCLODSE v ours;
OPEN v curs =0H "SELECT « © |
FHOM orders
CLOSE v curs;
FMD;

DarTHUYeCKHH 3aIpoC, COMOCTABMeHERIN cerlnke RCF CURSOR, moaBepraeres
OpoBepKe u pazbopy u moMernaercda B obracTs SGA TOUHO TaK Ke, KAK JIH0-

00l IpyTOil Kypcop.
SGL_TEX] PARSE_CALLS EXECUTLONS
SELECT = =ROM orders 1 1

SELECT croer _number  FHOM orde 1 1
s

3aMeThTe, OMHAKO, UTO 7151 REF CURSOR He AeCcTBYET MATKOE 3AKPRITHE, TAK
YTO OHH HE MOTLYT BOCIOJB30BATHCA NPEHMYIIECTBOM IOCIEAYVIOMOIEro
«CBepXORICTPpOro» OTKPBITHA. To ecTh Kypcopsl Tuna REF CLRSOR 6yayT pa-
60TATE MeJIeHHEe, YeM ODBIUHEBIE KYPCOPEL.

Kpowme Toro, ciabo THOUSHpOBAEHBIE ODepeMeHHBIe REF CLRSOR cosgator go-
TDONEUTEILHYI0 HATPYRKY, Korga Oracle «Ha meTy» onpefenaeT cTPYKTYPY
BOABpaTIaeMoTo Habopa AaHBERIX. Ilo9TOMY ANMA JAydmied TPOA3BOIUTENE-
HOCTH CAelyeT 00 BO3MOMKHOCTH HUCHOOJIBI0OBATE CTPOrHil KOHTPOIbL THIIOB
nng REF CURSOR. BoT HECKOJIBEKO IPAMEDOR CTPOTONA TUNHABATHHA IE€PEMEH-
merx RCM CURSOR:
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DECLARI
-— T¥EN ANs 3arKcel 0 3a<asax
IYPE v_order_curs 1S RE- CURSCR BETURN orcers%ROWIYPE;
V_0C V_Order_curs;
-- T¥MN TOJLKO 07§ HOMBPOR 3a8Ka3ok
TYPE v_order_rumber_t IS RECORD ( order_number orcers.orcer_number%TYPE ),
TYPE v_order_number_curs I3 REF CURSOR RETURMN v _oraer_number t;
v_Oen voorder number curs,

TlomeITKA mMCTONBROBATE NepeMeHHYI0 REF CURSOR mma monyuernns madopa

JaHHEIX HECOOTBETCTBYIOIIIETO THIA IPHEEAET K DOABIEHHIO cOO0Ienna 0b
omudxe ORA-06550.

OPEN v _ccn FOR SEL=CT « FROM CRDERS:
ERROR at line 19:

OHA 08550: line 10, column 18:
PL5-00382: expression is of wrong type

ATpnoyTtbl REF CURSOR

Kypcopsr Tana REF CURSOR mmMeroT TOT Ke DOJHBIH HabGop arpubyros, 4TO
U SIBHBIE KYPCOPBI, KAK MOKAa3aH0 B IpUMepe:

DECLARE
V_CUrs SYS_REFCGURSOR;
v_on NUMBER;

BEGTH

OPEN v_curs FOR "SELECT order_number © ||
" FHOM orders’;
FETCH v_curs INTC v_cn;
LOOP
CXIT when v ocursSNOTFOUND
IF wv_curs%ROWCCOUNT = 1 THEN
MULL
END TF;
FETCH v curs INTO v _on;
FND LCOP;
CLOSE v_curs;
EMD:

AnHaMmmnyecknin pocTyn K gaHHbIM

Kypcopsel Tuna REF CURSOR BeckMa DOJIe3HE] B CUTYAOUAX, KOTAA TEKCT 3a0po-
ca sapaHee He H3BeCTeH, HO M3BeCTEA JOTHMKa paboTel. Hanpumep, OIpHBe-
JeHHAS HIME IPONeIVPa HOJIYIUT TEKCT 3a0P0ca U OTKPOET I Hero Kyp-
cop. Ilocse sToro ona nepegact nepemMennyio REF CURSOR apyro#i nponenype,
KOTOpaA BRIMONHUAT BEIGOPKY AAHHBIX U3 Kypcopa (1 3aTeM ero 3aKpoeT).

CRLATE CR BEPLACE PROCLDURL orcer_cancel { p_sql  VARGIAHZ ) IS
v_ours SYS_REFCJNSOR:

BEGIN
1F v_curs%ISOPEN THEN
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CLOSE v curs;
END IF;
BEGTHN
OPEN v_curs FOR p_scl
FXCEPTION
WHEN OTHERS THEN
RALS-_APPLLICGATION_ERROR( 20000, 'Unable tc oper curscr');
END
orge _cancel _getails{v_curs);
CLOSE v_curs
[HD;
Torma dhysrmusa order_cancel MoskeT OBITE BHIZBAHA TaK:
BEGTH
order _cancel( SELECT order number FRCM orcers

WHERE due date <= TRJUNG(SYSDATE) ),
END;

Kypcop B kauecTBe napametpa

IIpumepsl U3 IPeIEIAVIIIETO Pa3Aeia IIOKABE BAIOT, YTO KYPCOPEI B KAYECT-
BE IAapaMeTROR MOMKHO TIepeaBaTh B BHAe TekcTa SQL. 9To MOMKHO TaKKe
claeJyiaTh, ACOOJAB3YA Opedaokerne SCLLCT ¢ KIr4eBBIM CcJI0BOM CURSOR.
SELECT count wallg{CURSOR{SELECT order number
FROM ordars
WHERE processed IS NJLL))
FROM dual;

DyerOHa count_valid MOMKET BRITIAJETE TAK:

CREATE O REPLACE FUNCTIOW court walid{ p curs SYS REFCURSOR )
RETURM NUMBER I3

v on NUMBER:

v_ret_val NUMBER := C;
BEGTN

FETCH p_curs INTO v_on

LOOP

EXTT WHEN p curs%NCTFOUND,
1F extensive valication{v on) THEN
v rel_wval ;= v_rel_val + 1;

“ND IF

FETCH p_curs INTO v_on;
END LCCP;
RETURNGY ret val);

END:

Oneparop SELECT mepeaerca cpa3y B QYHKIIHIO, KOTOpas IepebupaeT B MHK-
Jle BO3BpalllaeMble HM 3allHCH, IPOBePAET X U BO3BpallaeT KOJHYeCTBO 3a-
muceil, TPABHAHEHEIX BEPHBIMH. JTO OIPHUBOAHUT K TOABIEHHUI0 ABVX KYpCO-
POB B Pa3JeIAeMOM TYJe M B CIHUCKe MATKUX 3aKPBITH A4 TOJIH30BATEI.
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SGLTEXT
SELECT "A27 . "ORDER NUMBER™ "ORDER NUMBER
" FROM "CRDERS" "A2" WHER:z “"A2" . "PROCESSzD" IS NULL
SELECT ceount valid(CURSOR(SZLECT order number
FROM orders
WHERE processed IS NJLL))
FROM dual

KypcopHble BblpaxkeHus

KypcopHble BRIpaKeHUA — BTO, 110 CYTH, BIOKEHHEIe Kypcopel. Korga Mel
TOBOPHUM O «KYPCODHBIX BRIDAKEHHUAX », MEI He IMeeM B BUAY BIO:KeHHLIE
TO[3ATIPOCE], OTPeJeNAININE Pe3yIbTUDPYIONiee MHOMKECTBO. Peds HIeT
0 BIOEeHHEIX 3anpocax, BO3BPaANIAIIHX EBJIOEHHOEe DPe3dyJIBTHDYIOOIee
MHOKECTBO. OOBSICHUM 5TO Ha OpHMEpe.

SELECT crder nunmber
CURSOR ¢ SEL=CI order_line_amt
FROM order_lines ¢l
WHERE ol.order number = orcers.order number )
FROM crders;

JTOT 2apoc BO3BPATIAET CIIHCOK 38KAB0B BMECTe ¢ KYPCOPOM, MO3BOIAK-
IIITHM TI03XKe 3al0pOCHTh NaHEHBIE KOHKDETHOIO 3aKasa. BDT KaK 3T0 MOMKeT
OBITE HeOTb30BaHO B PL/SQL-mpomeaype:

/+ File cn web: nestec cursor. sgl «/
CREATE OR REPLACE PROCEDJRE nested AS

- REYRCOP s NONyHeHrs 3arkd3cB ¢ BIOKEHHHM <ypoopoM
ArA NoACYeTa NO3KLKE B HBM
CJRSOR curs orders I8
SELECT order number,
CURSOR ( STLECT order_line_amt
FROM oreer lines ol
WHFRC ol.order number = orders order number )
FROM orders:
lires curs SYS RZ~CURSOR: ANE ToauUMi 3axkasa
v orcer id NUMBER,

—— N0KANSHLE TePEMEHHLE N5 MACCOBOW BUBOPKY NO3MLKIA
TYPE v number t IS TABLE OF NUMBER;
v lire amt v numbe~ t;

[wsi

“GIH

OPCN curs orcers;
FETCH curs craers INTO v order id, lines curs;

-— Ff Kaxaoro sa<asa. .
LOOP
FXTT WHEN curs orcers%NOTFOUND
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~- pbpadaTHRaTs TONLKO 3aKadd © 4ETHHMM HOMEpaMy
TF MCD(v craer id,2) = 0 THEN

-— HoayHy T Cpasy BCe No3nunk 38Kasa
FCTCH lires_curs BJLK COLLECT INTO v_line_amt;

-— MpOVTY NO MNC3MLMSM 3aka3da
IF WYL{v_line_amt.COUNT, O) > © THEN
FOR counter IN v _line amt.FIRST..v line amt.LAST LOCP
process_lines;
END 1 OOP;
ENG TF;

NI TF;,  -- TONLKO 33<ash ¢ HETHHMKM HOMEpaMi

FETCH curs orders TNTO v crder ic, lines curs;
END LCGP; KauOHP 33<as

CLOSF curs orgers;
EMD;

KypcopHEIe BEIpAKEHUA MMEIT He BIIOJHE QUeBHAHBIA CHHTAKCHC, HO HX
HCIIOJIb30OBAHHEE JaeT HeKOTOphle HpeuMyliecTsa. [JlaBHOe U8 HAX SAKJII0-
YaeTcs B TOM, UTO KYPCOPHBIE BRIPAKEHHA HAIPAMYIO CBSI3LIBAIOT JIOT Y-
CEHMH M (pu3udYecKH# ypoBHM 0OpadoTKH Kayg ans onrummaaropa Oracle,
TAK U IS TPOTPAMMHEOTO Kofa. ONTUMHURATOD HIBTEKAET BEITOAY U3 HAMU-
YuA ABHO VEA3AHHOW CBASH MeXAy aByMa Ttabmumamum (ORDERS m OR-
DER_LINES), 9To mO3BONAET €My CAelaTh JYYMIHA BEIGOD B TOT MOMEHT, KO-
TAa Hajio OyJeT H3RJIeKATH COMepRITMOe 3aKasza. IIporpaMMHEBIH KOJ caM TI0
cebe orpaHUYHEBAET (DU3HYECKYIO pafoTy, penlas Ha OCHOBE JIOTHYeCKHX yC-
JIOBUI, CTOMT JIU BOOOINEe MBBIEKATH JaHHLIE IO ONPEeAeIeHHOMY 3aKa3y.
ITosToMy He IpPHXOLHUTCA 3ANPAIINBATh 3aIHCH JIHIIH 3aTEM, ITOOBI IIPOUT-
HOPHPOBATE X B AATbHEHOIEM.

Tarxe HHTEpPEeCHO IPOAHANTHU3ADOBATE, ITO NOIaAaeT B SGA nocire BBRIION-
HeHWA TaKoH BJoxeHHOH nponeayps! auxa 1000 zakazos.

SCL TEXT PARSE CALLS EXECJTIONS
SELECT CHDEH_NUMBER, CURSOR 1 1
SCIFCT CRDTR_LTNF_AMT FROM ORD

ER LINES WHERE ORDZR NUMBER =

ORDERE. CRDER_NUMBER ) FROM ORD

ERS

SELECT "A2"."ORDER LTINE AMT™ 500 500
ORDER L TNE_AMT™ FROM “ORDER_LT

NES™ “AZ" WHERE "A2". "CRDEH_NU

MAIR™=:CV1$

O0paTuTe BHUMAHUE HE TO, YTO IpaBas 9acTh IpeAlokeHud WHERE Bioken-
HOTO 3aTIpOCa IPEeBPaTHUIACh B IEPEMEHHYIO CBA3SBIBAHNA Kypeopa. Tak ocy-
IEeCTBIAETCS CBA3E ¢ TJIABHEIM KYPCOPOM. 3aMEThTE TaKiKe, UTO CUeTUHKN
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pazbopoB W BHINOJIHEHHH AJA BTOPOrC KYyPCOpa MMEIOT S3HAYEHHA, PABHBIE
500, mocKOABKY OH BEIDOJIHMICA poBEO 500 pas, Kaxk u 65110 HeOGXOAHMMO.
Eme 6omee BasKHO TO, UTO JOCTYI K JaHHEBIM BRIDOIHSAICA ToabK0 500 pas.

Ilocsie Toro Kak IpomeAypa BRINOJHEHA, B DTOM ceaHce OCTAETCS OTKPHI-
TEIM TOJBEO MIABHEIH Kypcop. OAHEAaKO BO BpeMs ee BRINONHEHUA OTKPEI-
BaJIOCh MHOKeCTBO ODYIriX KYDPCOPOB. Brr moxkere YBHOETE 3TO, ,I[OﬁﬂBPIB
BKoA 10-ceKyEIHYH 3alepKKy H oO0pATHBIIHCh K MNpeJCTABJIeHHIO
Y$OPEN_CURSORS.

SQI_TEXT

SEIFCT CRDER NUMBRER, CURSOR ¢

ELECT CRD=R LIWE AMT FROM ORD
R_LINCS WHERE ORDER_NUMBER =

RDERS. CRDZR_NUMBER ) FROM ORD
ERS

3
E
0

SELECT "A2"."ORDER_LINE AMT" "
ORDER_LIME_AMT™ FROM "CRDZR_LI
NES™ "AZ" WHERE "A2". "CRDER_NU
MBER"=:CV1%

Briscusercs, uTo sHaueHme 500 A5 BTOPOro Kypcopa OTHOCHTCS K YHUCTY
onepanuil OTKPEITHSA 0 TOTO MOMEHTa, KaK NPomeAypa 3aBepIIUTCA H BCe
3aKDOET (TAK KAK KYPCODPE! BRIXOJAT U3 06nacT BuauMocTH). Bee 500 Bio-
JKEHHBIX KYpPCOPOB OVAYT HCIIONB30BATE VoKe Haxonaniywocd B SGA crKoM-
OTHIAPOBAHHYIO BEPCHUIO, 9TO BHAHO MO TOCTOAHEO DACTYIIEMY 3HAYEHMUIO
CUETUYHKOE Paz00pOB W BRIMONHEHWH TOCTe THeCTH BHITOMHEHH BIOMKeH-
HOH IponeiypHL.

SGL TEXT PARSE CALLS EXECJTTONS
SCLECT "AZ7. "0ORDER L THE AMT™ 3000 3000
ORDER_LINE_AMT™ FROM "CRDzZR_LI

NES™ "AZ" WHEHE (CV1$=:Cv1%

O,I[HHRO H3 3TOro OIIHCaHHuA CIIeJyeT, 4TO BCe 500 pas IpeiMyniecTBa MAT-
ROI'c 3aRpPpITHA OCTAJHCh HepeaJH30BaAHHBIMHA. TB.RJRG ooJay4daeTcda, 9TO
MBI OMEeHBb OJINBKO HOAXOANM K paspellleHHOMY MakcumyMmy gis OPEN_CUR-
S0RS. ITosTOMY B TAKHMX CAYUASAX JYUIlle SABHO 3aKPHIBATEH BJIOMKEHHBIH Kyp-
COp, KOrgaa paGOTa C HHAM 3daKOHYeHaA. (BTD MOKeT ﬁbITb HEeOYE€BHUIOHBIM, TAdK
KAaK BJOMEHHBIH KVpCcop He HCIONE3YeT IBHOIH onepamuy OTKPEITHA.) Bor
H3MeHeHHBIH VIACTOK KOJa:

chpadaTuBaTs TONLKO 34Kadd ¢ Y4ETHHMM HOMEpaMK
TF MOD(v order id,2) = 0 THEN
HeABH0E CTKpdATHE
FETCH linas_curs BULK COLLECT TMTQ v_line_amt;

IF NVL(v_lire_amt.COJNT,C) > O THEN
FCOH counter IN v_line_amt.FLRS|. . v_lire_amt LAS] LOOP
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Process_lines;
ENDLO0P;

EMD TF: -- T0ILKD 3aKa34 C HeTHAMK HCMERAMY

-~ 33KPHThH BROXEHAHR Kypcop
CLOSE lines curs;

END IF;

VEepeH, K 5TOMY MOMEHTY BEI y:Ke HeJOoyMeBaeTe, OoueMy Obl He ViIyu-
TOIUTE HATI MPUMep U He TepenucaTh ero ¢ UCIOIb30BAHUEM e ITUHCTBE HHOTO
Kypcopa, IPUMePHO TaK:

SELECT c.order number,
craer line amt
FROM crders 0,
crder lines ol

WHERE cl.orde _numbe- = o.order_number:

SareM HoixeH cregosaThk PL/SQL-Kog MpoBepKH JeJIHMOCTH HOMepa 3aKa-
3a Hajgpoe Oes ocraTka. Pasiuype B 9THX JABYX IIOAX0JaX SaKJIOYAETCS
B KOJMHYECTBe CTPOK, 00paboTaHHEX IPH BEINOJMHEHENH 3anpoca. B Bapman-
Te ¢ BJIOYKEHHEIM KYPCOPOM IIOIYyYaeM CIeAVIONI e 3HAYeHUA:

SOL_TEXT ROWS_PROCZSSED
ECT CRDZR_NUMBER, CURSOR { 100C
FCT CRDTR_ILTNF_AMT FROM ORD

ERE
(R
- -

SELECT "A2"."ORDER_LINE AMT" ~ 500C
ORDER_LINE_AMT™ FROM "ORDzZR_LI

NES™ "AZ" WHERE "A2". "CRDER NU

MBER"=:CV1$

Jpyroi moaxon, ¢ OTHEM KYDPCOPOM, JACT TAKOE 3HAUEHHE:

SCL TEXT ROWS PROCESSED
SELECT (. OBDEH_NUMBEZR, ORDER_L 10040
INE_AMT ~ROM ORDERS O, ORDER_L

THES QL WHTRC QL ORDCR_NJMBCR

= 0. CHDER_NUMBER

I1s1 mocTpoeHHUA pesyIbTHPVIONIero MHoskecTBa Oracle momskeH oBpabo-
TATE HA YeTHIPe THICAYH CTPOK MeEbIlne. MoKeT IOKa3aThCsI, YTO 3TO HEMHO-
ro, HO Hajo VIHTHIBATE, YT0 B sarpy:xeHsoil cucreMme Oracle gosxern 6yaer
COXPAHATEL COMMTACOBAHHYIO MO YTEHU) KOMHI) 00padaThIBaeMEBIX sanuceil
Ha BCEM ODPOTAMKEHHUUN 3a0poca, U 3Tux sanucel Oyaer aa 4000 menbme.

Eme ogEMM BapHAHTOM MO:KeT OBITL mobGaBieHHe BRIpaskeHmsa MOD(ar-
der_number,2) = ( HEIOCPEJACTBEHHO B TEKCT 3aIpOCa, UYTO CHHTAKCHYECKH
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BIOOJHE JOOYCTHMO. O,I[HB.R-O OOTHMHSaTOD Oracle MOXET BBIG}]B’I‘]: IIJIAH BbI-
OOJITHEHU, OIpeIyCMATPHBAOIIAN BEIOOPKY BCEX IO3HIMA 3aKa30B, 4 yaa-
JIeHe HeYeTHEIX BRIMMOJIHHATE B OHEPETHBHDfI OamMsaTH. ROHE“IHO, 9Ty IIpo-
fGIeMy MOMKHO PellnTb HCIOAb30BAHMEM HHAEKCAa M0 KINYy-PYyHRIHA
(function-based index), 5o 5T0T nyTE TOXKe TPedyeT HAKIAAHEBIX PACKXOL0OB.

HEDBXO,[[ K OOJHOMY 3aIIpOCY TaKH#e CBOAHUT Ha HeT BbIr'oAY OT HCIOJIb30Ba~
HHEA MAcCOBOH BEIOOPKM NOSHIIMH 5aKasa B JanbHEeHIIeM.

C )

o Oracle He o06écIeUHBAET ANA BAOMKEHHEX KYPCOPOR YPOBRSHE U301~
f:. muu RCAD COMMTTTID. PeayakTUpVIOMIHEe MHOMECTRA DOSLEeDRIBANT-
L

1)+, Cf TOJBKO OT MOMEHTA HEABHOTO OTKPBITHS H 710 OC/IeTYIONmero 3a-
© KPEITHA BIOMEEHHOTO Kypeopa. OaEaro o raapsEoro Kypeopa odec-
neyeH YPOBeHE U30aanmy HeAD COMMLIT D,

Eme ogEOH :KH3HECTIOCODHOH ANhTEPHATHBOH ObIsI0 OBl HCIOIB3OBAHHE
IBYX KYPCODOB, OAHOTO AJs BEIDOPKHT 3aKAa308, APYTOT0 — A BEIODOPKI I0-
sunuii 3arasa. Ho Torga ooTHMHA3ATOP BHIHYKIEH OVIET pacCMATPHBATH
HX K&K ABa OTJAENBHBIX KYPCOpPa, TAK KK eMy HeH3BeCTHO 00 UX CBSISH.

Jaknw4veHue

B pToii rmae ¢ ABYX DPA3HEIX TOYEK 3DEHUSA DACCMOTPEHO B3aUMOAeHACTRHE
rypcopoe u PL/SQL. IlepBas cea3ana ¢ e:ReJEEBHON PAOOTON 0 ATMHENR-
CTPHPOBAHMIO (a3 TAHHBIX: TAKHWE MEXaHW3MBI, KaK ITOBTORHOE HCIOIb30-
BAHHE KYPCOPOB, UX pasfop U 4acTo He saMedaeMblid HeIOJHBIH pastop
JOJKHB! OBITH M3BECTHR KaKJAOMY aZMHUHEHUCTPATODY, TAK KaK BIAHAKT HA
pafoTy mpakTHUYecKH Kaxkaoro npuiaoskenns Oracle. Bropas B Gonsmei
CcTelleHH ODHMeHTHPOBAHA HA DaspaloTKy NPHUIIOKEeHHH; TaKHe BOIPOCHI,
KaK MaccoBas BEIOOPKA W Hcnonbaosamme Tuma REF CURSOR, xoTsa m me Bo3-
HHKAOT B paboTe aAMAHHCTRATODA 6A3EI JaHHLIX e:KeIHeBHO, HO TOMKE Tpe-
OyooT noEEMaHud. Bama pafora TpedyeTr He TOJBKO OTCAEKABAHUA U JHA-
THOCTHKH Tpobgem c 6a30il mapEbIXx. He MeHee BaKHO ZaTh IPABHUJILHEBIE
PEROMeHIATTNH pa3zpaboTawkaM, YToORl Bama 6a3a JAHHBEIX HE NOTePATd
CcBOeli MPONBBOAUTEIEHOCTH.



TabnuuHble pyHKLUN

Tabauvroil pynryueil HABBBAETCA (PYHKINWS, KOTOPAA MOXKET OBITH HC-
OO0JIBE30BAHA B 3aIIpOCE B Ka4YeCTBe HCTOYHNUKA GaHHBEIX. Hanpumep, Bel MO-
JKeTe TOMecTHTh TabaIuduHYIo (PVEKIINIO B IpeAtoxkenue FROM onepaTopa SE-
_ECT B nporpamme Ha PL/SQL. Eme Goxee BaskHO, 4To Tabiuunag HyHK-
OHUA MOKeT BO3BpamaTh zanucu. (PaxTuuecKH 0HA BO3BDAIlaeT KOJIeK-
OUI0 00BeKTOB.) ViKe 5TH ABe BO3MOMKHOCTH JeJaT TadInuakle (PYEKITHHA
OYeHb MOJEe3HLIME B CATYATHAX, TPeOYIOMUX COKPBITHA CI0¥HOCTEeH 0bpa-
6OTKRHU 3a OLEWUM omepaTopoM SCLECT, HAOpUMeD B QTUETAX W KOMITOHEHTaxX
API. [JobaseTe crofa BO3SMOKHOCTH KOHBEHEDHOH H HapallieNbHOHD 00pa-
OOTKH, M BBl DOJAYVUHTE MOLIHEHIINI HECTPYMeHT A1 paborer ¢ ETL-npo-
meccamu (Extraction, Transformation, Loading — m3BnedeHnue, mpeobpa-
30BAHHE U 3arPy3KA JAHHBIX) B XDAHUJIANIAX TAHHBIX.

Ilouarmo, uTe TAGIUYHLIE PYHKIIUN TOJMEe3HEL 1A TeX, KTo pazpabaTeisaeT
OTYETEl H AMeeT JeJ0 ¢ XPaHAJIUIIaMA JaHHBIX, HO V Bac MOMKeT BO3HHK-
HYTE BOOPOC, 3a4eM OHH HYIKHEI aAMHHHCTpaTopaMm 0as DaBEHEIX. B AByx
CJIOBAX OTBET TAKOB: BAM HAAQ 3HATHL O HUX IOTOMY, YTO OCTANBLHEIE CO-
TPYAHHMKU BaOlel opraEUsalny MOryT OBIThE He B Kypce. MHorue paspabor-
YHKH fake He CJABIIIAJHA O CYIIeCTBOBAHUA TabMuYHbIX QYHKIHH, He rOBO-
P YiKe 0 TOM, YTOOR HCHOJIBBOBATE UX IS ITOBBEIIIEHNS IPOU3BOIUTENE"
HOCTH OPUJICKEHHHA — BOT TYT-TO U HYMKEH aJMUHHCTPATOD 0a3hl JaHHBIX.
IIpencrasbre cebe oTuer, B KOTOPOM 3ampoC BCJel 34 H3MEHAKMINMICST
TpefoBaHHIMH CTAJI HACTOJABKO CIOMHBIM, YTO IPONSBOAHTENLHOCTE CTAMA
HeopHeMJIeMO HHU3KoH. PazpaboTuyuk MOKeT nepenpoboBaTs Bce KoOMOHUHA-
OHH DOABaIPOCOB H BHEIIHHX COeAHEEHHH — H Bee GespesynsTaTHo, Que-
BHAHO, ITO 06paboTKa cTATa HAMEOTO CIOXKHEe TOTO, UTO MOXKHO OKIJATH
OT ofHOTO onepaTopa SE_CCT, o mwATephelic oTueTa TPeGyeT, YTOGH 0HA GBI-
Jia COCpeloTOYeHA B e [HHCTBEHHOM OIlepaTope. B TAKAX CATYAalluAX aJMHu-
HUCTPATOPE! 0a3 JAEHEBIX YacTo GpocaroTced B GOH ¥ CTPEMATCA IOMOYE PA3-
paboTUHKY, CTPOA ILJIAHE] BEIIOIHEHNA U PA3IHYHBIM 00pa30M CeKITHOHHN-
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pyd TabMHOEBL B Hade e J0CTHYb YeKopeHuA. Hudero He moaydaercd, BbI
B TYIHKE M MEUTAETE O BOBMOIKHOCTH CHIMHTHPOBATE MEXaHHN3MEL 34IIp0OCa
Oracle, 4T08BI CAMOCTOATENBHO CDOPMUPOBATE PE3YIBTHPYIONIEE MHOMKE-
cTBo. TadbauuHble PYHKIHA TO3BOJIAIOT 3TO CAEIATE!

B aToii rmase pacckaskiBaeTcd, KaK padoranT TabmuuERe QYHKITANA, B Ka-
KHUM 00pazoM BBl MOMKETE BOCHIOJIb30BATHCA UX OpeUMylnecTBaMU B pabo-
el cpene. B Hell TakKe ONHCBIBAITCA MEXAHU3M B3aHMOAeHCTBHA Tald-
JUIHLIX QYHKOHIH ¢ KypcopaMd U cOooco0bl KoHBellepU3alUuH, BJIOMKEHHSI
U PACHADAJIEIUBAHAA 3THX (ZYHKOHUH [Jd AOCTHMKEeHHA elle OOJbIIei
OPOMABOAUTEILHOCTH. B 3aBeprnenne o6Cy»KIaeTcd HCIONL3OBAHIE Tal-
JUUHBIX (PYEKOUH B pAJde PeallbELIX NPAJIOXKeHAN.

3auyemM HyY>XXHbl TaGnn4yHble pyHKLUN?

Haunem c IpocTOrO npuMepa, IMOKasblBAKOINEro, KaK BBILJISLAT TadaIud-
HBIC (bYHHIIHH HYTO OHH MOT'YT AeJIaTh.

Mpocton npumep

Brinie vike BEICKA3BIBATACE MBICTH O TOM, YTOORI 06pAIIATRECA K TAGMMTYHONR
(VHRIOHHE ¢ DOMOLIbI0 oneparepa SELECT. IlpuBegem opuMep.

SELEGT «
FROM TABLE(company_balance shest);

Ha nepBrIfi B3raAA 5TO BEIMIAAAT KaK OOBIYEBIN 3anpoc, HO IOCMOTPHUTE
BHHMATEIBHO: company_balance_sneet — s1o (yrknua. IlpegcraBum cede,
4T0 HTA HYHEKIHA MOKET aHAJHAHPOBATHL MHJJIHOHEI OPOCTPAHHEIX Oyx-
TANTePCKAX 3aNHCceH 0 NOTeHIHANBHEIX NPpHOGPeTEHUAX Ha TTPEIMET TOTO,
KAaK OHH [OBJUAKT HA HTOrOBYI0 NPHOBINBHOCTH POAHUTENBCKOH KOMIA-
sun. OrpoMEHIH 00beM JAHHBIX U CTPOTHE TPABHIa OyXIaaTepcKoTo yIeTa
TPeGYIOT MCTIOMBR0BAHAA OTAENBHOH TPOTPAMMEL, HO UTO AeNMaTh, €CTH Pe-
3yJBTAT NOJKEH GBITh AOCTYIEH IPH NOMOIIH IPOCTOTO 3aIpOcd, BEILAH-
Horo ¢ BeG-cTparunti? Ha noMomnis 0puxoaar TabInyuaele QYEKIHH.

Bor npumep ucnonrszoBaEuA TabMIUHON QYVEKIANA B nporpamme Ha PL/SQL.
3aMeTsTe, 34ech OHA UCHOOJIbL3YVeT s, KaK 1 11000 Apyroi xyvpcop. Ogaaxo
5Ta PYHKIHAS MOKET OPOCMATPHBATE MHOMKECTBO AETANBHEIX 3anuceil
0 TPAHZAKIHUAX, BEIUHCIAA B PeaJbHOM BPeMeHH UTOCH IO PECHOHAM, UTO
JaeT BOZMOMKHOCTL MeHeIKepaM OPUHNMATEL DeIleHnuA, CBA3AHHLIe ¢ Ia-
HUPOBAHNEM 00'ELEeMOE TPOJAYK .

DEGLARE
CURSOR curs_get_western_sales 13
SELECT =
FROM TABLE(tctal_salss_by region)
WHERE regicr = "Western';
v western sales NUMBIR:
BEGIN

OPEN curs get western sales;
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FETCH curs western sales INTQ v western sales;
GLOSE curs get western sales;
EMD;

Crenyromumil mpuMep TOKAREIBAET, UTO TaOAMYHEAA DYHKITHA criocoGHA TpH-
HHUMAaTE NapaMeTpPEl, KOTOPEIE MOTYT HCHOJML30BATHCA AJIA YOPaBIeHH OPO-
meccoM 00PaGOTKH AaHERX. 3ech PYHKIUA TPOCMATPHUBAST MEOTOUHACIEH-
HEIE PEBYJIbTATHEl CIOKHBIX AHANHMB0B B IIOMCKAX AHOMANHH, TpPEXIe 4eM
TpeficTABUTh Pe3yNBTATHI, KOTOpPBIE AOJKHBI GRITH AOCTATOYHO TOYHEIMI
s OQOPMIIEHHA B PeAJIbHOM BPEMEHH 3asBOK HA [PAHTHI, HAIPABJIAEMbIe
Ha QUEAHCHPOBAHIE BAXKHEIX HCCIeZOBAHAN B 00acTH GOPLOEI ¢ paKoM:

SELICT «
FROM TABLE(cancer research results( sdate => SYSDATE, edalte =» SYSDATE + 1 );

B uyTes MeHee TpAHAMOZHEBIX (HO He MeHee BAMKHLIX JUIA BAMIEr0 cOBCTBEH-
BOTO GuU3Heca) MacmITafaX BBl MOKETE HCTONbROBATEH TADIMYHYIO (JYHK-
OHK B 3alipoce, HCIIOJbB3YHIIeM CIOMHYI JOTHEY IJd IIOHCEa B TEYEeHHe
TpeX CeKYH] BCeX 3asBOK Ha BHENJAHOBYIO PAdoTy, YTOGE! B BRIZBIBAIOTIIEM
OPHJIOKEHHNHN He OPpOoH30IIegT Tai;IM“ayT. HJIH BBl MOEeEeTe HCOOJB3OBATH
TaﬁJIHHE[yIO Q)}’HHIII/IED C OeJb HCRJJANYHTE IIOABJEeHHE OPOCTOIO 2KpdaHa C
sanpocoMm B cpege .NET — Toro, Ha KOTOPOM BBIBOAATCA AAHHLIE O HATMYHI
3amacHBIX YacTel AJs HeHCOPaBHOTO BOJOMNPOBOAA, — TAaK KaK CBENEHUS
HeJIb3s CHUTATh HAJAeXKHBIMH B CHIIY TOr'0, ITO pacyeT o (bopmy.naM AJIsl HX
OOHCKAa BEINOJIHAJCA CIHOITKOM A0JT0.

B o6nacTu npeofpasoBaBUA TAHHEIX TaGIHYHELIe QYHKEIUA TO3BOIAIOT Ie-
pellaBaATE Pe3VALTAT IPOMEXKYTOYHOTO IpeodpaszoBaEda NOCAeJOBATEIBEHO
OT 0gHOH yHKIHHA K aApyrod. Yacro Gosblrme sagadvu 00 Opeo0pasoBaHUID
AaHHEBIX BEBIHYVAIAEHBI JXIaTh CaMH cels n3-sa TOTO, UTO IIOCJIEAVIOOIHE [IPe-
00pa30BaHHA He MOTYT HAa4YaThCA A0 OKOHYAHUA (POPMHPOBAHUA IOJIHOIO
Pe3yABTHDPYIOMIET0 MEQKECTBA HAYAJIBHOIO NPeodpa3oBaEus — XOTH JIOTH-
Ka IPOTpaMMEI IO3BOJAAET M HAYATE pafoTy, KaK TOJLKO CTAHET AOCTYIIHA
oepBasl 3aIllMCh. B Taroit CHTyanoHH Bbl MOXeTe IIPpHMEeHHTH TabIuYHEBIE
(QOYHEIMNH B PeKHMe, Ha3bIBAEMOM KOHBelepusayleil, TaKMe BBl MOMKETe
HCIOJB30BATE pachapalierusanue mabiuynslx GYHKYUL I JOCTHKe-
HIA enle HonbmIero adypeKrTa.

Be1 emie He yBepeHEL, caenaoT ad TabMa4Hble QYHKIHEN OPOLIE *KHU3HD aj-
MuHHCTpaTopa 6asel gagHEIX? Torga obpaTuTe BEUMAaHMe HA TOT PAKT, UTO
Tabauuable GYHKIAA DO3BOJAKT BCTPAHBATH OU3HEC-JIOTHKY B 3a0pOCEHI,
rapaHTHPYs TeM CAMEIM, YTO 9TH 3AIPOCHl BEIIOJEAT B TOYHOCTH Te AEHCT-
BHsI, AJIS1 KOTOPHIX OHH OpejHasHadeHbl. Haopumep, BMECTO TOr0, YTOOEI
0ECIOKOUTECS O pasMepe CerMeHTa OTKATa AJS YaCTO BBIMOJHSIOOIHXCS
AMUHHEEBIX 3a0pOCOB, BB, 3Has, YTO HY/KHBIEe ZAHELIe 00HOBIAIOTCA C Ie-
PHUOSUYHOCTLI) PA3 B 1ac, MOMKETe 3aK3IIHPOBATE UX B namMaTu. KpoMe To-
T0, B TAGTUYHBIX HYHKIAAX BBl MOMKETe MCTONB30BATE TAKHE MEeXAHU3MEI
NOBBEIIIEHEHA IPOAIBOIUTEIBEOCTH, KAK MacCcOBad BoIOOPKA U ACCOIMHATHR-
HBIE MACCHBEI (DAHEee HAZEIBABINHUECA MEAEKC-TAGINOAMH), YMEHbIIAA 00-
OIVIO HAarpysKy Ha 6a3y JaEHbBIX.
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PaCCMOTpBHHEO ITHX H JPYIHX NPDHMEPOE NOCEBAIIIEHE AaHHaA I'JIaBa. J_IJIH
Hadamnma OﬁpaTHMCH K OCHOBaM.

BbizoB TabGnMuHON pyHKL MM

BoasmuHerBy agmunucTparopos BII uasecrHo, uto Oracle nossoiaeT Bel-
3LIBATEL (DYHKOUU B 3aIIPOCaX, KaK B cledVIOOIeM OIpuMepe:

SELECT SYSDATE
FROM DUAL;

Oracle paspelaeT 3anpochl TAKOTO THIIA, TAK KAK CTPYKTYpPA BO3BpAaIiae-
MOTO MHOKECcTBa oOpejeNeHa: B eJHHCTBEHHEOH 3anucH OY/AeT BO3Bpalllen
eqnHECTBeHE RN cToaber Tuna DATE.

BoJBIMTHHCTRY aAMITHUCTPATOPOR 623 JAHHBIX TAKMAKE M3BECTHO, 9TO CTPYK-
TYpa PesyJabTHPYIOIIero MHOKECTBA TOJEHA ObITh OLNpeAeeHa 1 Ji06o-
ro Bxoasmiero B omepatop SELECT o6®exTa (T. e. TaGJIUIIEI, TpeACTABIE-
HHSA U ApP.). B OpoTHBHOM ciydae 0as3a JaHHBIX HE CMOKET ONDEAesHTH
dgopMaT BosBpalllaeMblX JaEHBIX. TeM He MeHee HEeOIPHUBBIYHO, UYTO QYVHK-
OWH, HCTOPHYECKH BOSBDAILABIINE efHHCTBEHHOE CHAJNApHOe 3HAYeHHE,
MOTYT BO3BpPAIATH DE3YABTHPYIONI e MHOMKECTBA, COCTOSANIIE U3 HECKOh-
KHX 3a0Hcell H HeCKOJMBKHX CTOJOIOB, HATPUMED TaAKHe:

5GL> SELECT order_number,

creation_date,

assigned_date,

closed_date

FROM TABLE(order_history_function(region_id => 22}))
WHERE region = 11;

b & R O L B

ORDIR _NUMB™R CREATTION DATT ASSTGNTD DATE CLOSED DATE

10987 10-JAN-05 11-JAN-05  22-JAN-05
10989 12-JAN-05 15-JAN-05  20-JAN-05
10893 20- JAN-05 21 JAN Ob 28 JAN 0b

OnpepeneHue cTPYKTYpPbl pe3ynbTUPYIOLLEro MHOXEeCTBa

Komnounarop PL/SQL gocTaTouHO HHTENIEKTYAIeH, 4TO0BI OLpPENENTh
THUI Pe3yIbTHPVIONIero MEOKECTBA AJIA TabIuIbl UK OpegcTasienusa. O
T03BOJAET HAM He DecITOKOMTRCS 0 THIIAX AAHHBIX BIaroaaps UCIOAb30BA-
HHIO aTpuOyTOB %TYPE 1 %ROWTYPE, KAK DOKA3AHO HHMKE.

DECLARE
v oorcer row orders%ROWTYPZ
BEGIN
SELECT order_id,
regicer id
TNTC v order row
FROM orders;
END;
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Opraro PL/SQL cTonkHeTCA ¢ TPYAHOCTAME, PACIIU(POBBIBAA CTPYKTYDY
BOBBpPaNIAEMBIX TaOIHUHOH MYHKIMeH JaHHBIX, TAK KAaK Y HETO HET OCHO-
BEI, HA KOTOPVIO OH MOT OBI OIepeThcs. BBl JOMKHEL HATH €MY 5TY TOUKY
OOOPEI ABHO, COCMABIIACE HAa 00herTh I Kommeknuu Oracle. CkazangOe
OPOHIIIOCTPHPOBAHO B CeAVIONEeM OpHuMepe, Iie 00baBIeH 00BEKT, a 3a-
TeM KOJLIeKTHA TAKUX 00'beKTOB.

CREATE TYPz rowset o AS OBJZCT ( coll NJUMBER

col? VARCHARZ(30))
/
CREATE TYPE rowsel t AS TABLE OF rowset o

!
/

HMmeHHO CBOMCTBO KOJLEKIHYA HMETh B ce0e MHOIO SalHCed I03BOIAeT Hc-
T0JIB30BATE £€ B KAYECTBE PESYVIBTUPYIOMIEr0 MHOKECTBA (PYHKITHH.

CHEATE OR REPLACE -UNGILOMN simple REIURN rowset_t AS

v orowsel rowsel L o= rowsel L),
BEGIN

v_rowset EXTEND(3):

v_rowset(1) = rowset o1, "Value 17);

v rowset(2) = rowset o(2, 'Value 2');

v_rowset(3) = rowset_o(3, "Value 3°);
RETURK{v _rowsetb);
=

Bce, uro genaer sTa GyEKLKAA, — cOOUPAET TPH 3AlHCH B KOJLJIEKIIMIO K BO3-
Bpamaer ux. Teneps GVHKITHA MOKET OBITH BERI3BAHA U3 omepaTopa SELECT
OpH ODOMOIIH KJH4YeBoro ciaosa TALLL, cooBimarimero Oracle, uTo Bosspa-
O1aeMyio KOJMIeKIIHIO CIeAVeT HETEPIPETHPOBATE KaKk Hal0op samucei.

SGL> SELECT +
2 FROM TABLE(simple);

GoL1 cOoL2
Yalue

Yalie
YallLe

LD =
L3 D —

3 rows selectec.

K Bosspamaemomy tadiamumoii dyEromeit PL/SQL pesyiasTHpyIOImEMY
MHOYKECTBY MOKeT ObITh IpHUIoKeHEa Besa MoIns Oracle SQL, Kak ecawm 65
340pPOC BEIMOJIHSJICS K TAGMHIE UM OpeacTaBIeHEno.

SGL> SELECT +
2 FROM TABLE(simple)
3 WHERE coll = 2;

GoLr coLz
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SG1>» SELECT col2
2 FROM TABLE(SIMPLE)
3 GROUP BY col2;

coLz

Value 1
Value ¢
Value 3

Tabnruanaa (PpyHKOIUA MOKET BLINOJAHATL JI00LIe AeHCTBHA, JOCTYIHLIE
00BIUHON QYEKIINH, BKIOUAA 3aNIPOCE] U MTOTHUIECKHe BEIpAYKeHTd.

Tema TabaudEBEIX QYHEIHA JOBOABEC OCIIHPHA, IIO3TOMY B 9TOH IJIaBe MEI
He CMOXKEM OGCY,I[PITB B HO,E[pOﬁHOCTHX BCE€ BOSMOHBIE BAPDHAHTEL X ODPH-
MeHeHHnA. OJHAKO BCE VIIOMHHAEMEIE 3eCh IDUIOKEHUS TOTINHIIOTCS 01"
HOMY 00IeMy TpeOOBaHHIO: B HHX MCIOJIb3YETCs BpeMeHHOe XpaHeHHE JaH-
HBEIX B OIEPaTHBHOH DaMATH (B Koadeknuu). PacceMoTpuM, Hanpumep, yixe
YIOOMHIHAaABIIEECH INIPHIOMKEHHE, NPHMEeHAKINEEeCa B HCCIeJOBAHHIN padKa.
Kaspas sreoepnMeHTAIbHO DONYYeHHAS 3allHCh MOKET PacCMaTPHBATHCS
HA OpeiMeT BKJIOMeHEHS B OKOHUATENBHBIN Pe3yabTaT TOJIBKO IIOCIe IPO-
BEpPKH HA MOJHOTY; TAKKe HeoDX0JUMO TTPOBEPUTH HA MMOJIHOTY KaMKABIH OT-
,EL&HBHBII:i SKECOEDHMEHT, IDeXJe 9eM NePeXOdUTh K CJeIYVIIIHEM IITaramMm 00-
paborrku. Ecmu mamo mposepuTsh 1000 sxemepuMenToB, 5To 3aiiMer Goree
nonydaca (2000 cerkyHI), U TONBEO 33TeM CTAHET BO3MOXKHOU AaNbHeiimasd
obpafoTra. 9T0 TpUICKeH!e CTAT0 OB 3HAYHUTENEEO 3(DHEeKTHBHEE, €CIH
Obl JaHHBIE KAMKA0I0 9KCIEPHMEHTa HepelfaBaliuch AIs HocHAeaviomel 06-
PaboOTKH 00 Mepe OIpPOoX0oKAeHusa npoBepku. Tabnuussle PYEKOINUN, KAK I0-
KAa3aHO B CIeAVIOIEM Pasaesie, IPeJoCTaBISI0T TAKYIO BOSMOMKHOCTD.

Kypcopbl, KOHBeepusauus, BloXxeHue

K sToMy MOMeHTY Yy Bac, HaBepHOE, CIOKHIOCEH BIeYaTIeHHAE, YTO TAOIHY-
HBIE (D)’HH.III/II/I — 3TO YHHBEDCAJBHOE CPEJACTBO ITIOBEIIMMIEHHU A IPOU3BOAHNTEN B
HOCTH, IOSBOJIAIIIEE PEIINTh J0yio npobiremy. OQHaKO paccMaTpHBae-
Mble Jajsiee BOSMOJKHOCTH: IPEMeHeHHEe KYPCOPOB, KoHBeliepus3alins i BJIO-
sKeHue TabIuYHEIX GYEKNIUA — BacTONBKO >(PMEeKTUBHEI, YTO MOT'YT noby-
AUTH Bac gaxKe oDependcaTb KOO, JIHOIb ObI UX HCHOOJIB30BATH.

Kypecopuwt
Besgecyminii Kypcop NMOABJIALTCH B TAONWYHON QYHKOHUA B IBYX POIAX:
KaK THUI TaHHBEIX DapaMerpa H Kak SQL-QpyHEOu#A, D03BOXAA mepena-
BaTh onepaTop SCLLCT A1 BRITOJIHEHHWS HEIIOCPEACTBEHEO B TaGAHUYEYIO
OVERIOHIO.

Konseilepusayusa
darHad 0cofeHHOCTh TMO3BOMAET TabAWUYHONE (PYHKIUHW BO3BPANIATH
CTPOKH PedyNIbTUDYIINEro MHOKECTEA 10 OIHOH, He HAKAILJIUBAA ero e-

auroM. Brarogapa sToMy nociaenyroniaa 06pafoTKa MoKeT HAUATHCH I'0-
pasgo pasbmie. Bo3Bpamiaace K yiKe YIIOMAHABIIEMYCS TPHMEDY ¢ PAKO-
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BBIMH HCCJIEeJOBAHAAMHE, IMOCMOTDHM, YTO NPOW3OUALT, eCId (PYHEIIUH
Haao BEIIoAEHTE 100 mpoBepok, KaskA85 U3 KOTOPEIX 3aHAMAET 3 CeKVH-
ABl. 9TO 03HAYAET, UTO CIAEAVIONIHI 3Tam 00paboTKH CMOMKET HAaUYATHCA
ToJIbKO uepes 5 MmuuyT. [1pn KoHBeliepHOI 00paboTKe OH HAUHETCS YEPEs
3 cexyHIEBI.

Buaoscernue

Ansa BHINONMHeHHA HECKOJNLKHX ONepanuii Haj NAHHLIMH MOYKHO HC-
MOJB30BATh BIOKEHHWEe TaOMHUYHLIX (pYHEOHi. ST10oT cmocobd ocoberHO
nojyieders npu pabore ¢ ETL-poneccaMil XPaEAIHIN JaHHEIX.

Bepoarrao, Ayamui ¢c1ocod TpoAeMOHCTPDUPORATE IEPEeUUCIeHHBIE BOZMOK -
HocTH — 3T0 npueectu npumep ETL-nponecca B xpaHUJIuNle AaHHBIX, H3-
BJIEKAOOIEr0 HEPOPMAIIHAI 0 Hapaaax Ha pabdory. PaccMoTpuM QVHKIINIO,
H3BIEKAIIIVIO CBeIeHH O AaTe CO3NAHMs, BEIAAYN U SAKPLITHA HADPIAOB,
3aTeM 3TH KOMIOOHEHTHI HePeJA0TCA I8 AaasHednIell o6paboTku opomec-
cy ETL.

Kypcopbi

M= y#e paccMATPHBANA MOAPOOHO KYPCOPH B IIaee 2, W BOT OIATH OHH
aaech! Kar BsamMogedcTBYIOT Kypcopbl U Tabsuuuasle GyHEoun? dias zHa-
YaJga paccMOTPHUM TabAHIHVIO DVEKIINI0 663 KOEBeHepHU3aAI .

/v Daiir Ha eed-calite: date parser.sgl «/
CREATE OR REPLACE FUNGTION date_parse { p_curs SYS_REFCURSOR )
RETURN order_date_t AS

v_orcer_rec orders%ROWIYPC
v ral val  order date © := order cate ©{};

BEGIN

Ara Ka¥aoro 3a<asa B KYPCOpe. . .
LOOP
ITCH p_curs TNTO v_order rec;
=XIT WHEN p_curs%HOTFOURD;

—-— nchapuTs B MACCHR 3 378MEHTA I 3anucaTh TySa JAaTH
CO30AHWE, BHOAYH W 3AKPHTHE HApAZA
v oret val, EXTEND{3);
v et val{v ret val.LAS] 2) .= order_cate o(v_order_rec.orcar_numhar
B
TO CHAR(v arder rec.create date, "YYYY'),
10_CHAR(v_crder_rec.create date, 'Q'),
TO CHAR(v order rec.creale dale, "MM'))
v et wvali{v ret val . LAST - 1) := crder cate o(v order rec.orcer number
A
TO CHAR(v order rec.assign date, "YYYY'),
TO CHAR(v crder rec.assign date, 'Q°)
TC CHAR(v order rec.assign date, 'MM ))
v_ret val{v_ ret val.LAST) := order date c(v_order_rec.order_number
L
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10 CHAR(v crder rec.close date, "YYYY'),

TO_CHAR(v_order_rec. close_date, 07 ),

TG CHAR(v crder rec.close date, MM });
END LOGP, 0719 KaxLore 3akasa B Kypcope

RETURH{v_ret_val)
END;

Bor peayasTaT 3anpoca AJiA TpeX HAPAAOB.

ORDER_NUMBER D YEAR  QUARTER MONTH
10 2005 3 8
1.4 2005 3 8
1§ 2005 3 8
2 0 2005 4 10
2 A 2005 4 10
2 ¢ 2005 4 10
30 2005 4 12
3 A 2005 4 12
5 8 2005 4 12

3ameThTe, 5 CKA3aJ, YTO B 3a0poce OBIJIO TPH HapAAa, HO IPeAYCMOTPH-
TeJlbHO He COODITUI, OTKYAA BRIIOJHAIACE BEIBOpKA. leso B ToM, UTO BBI-
0OPKA OCYITIECTRIALTCT U MepeJaHaoro (PYEKITHN KYPCopa, HMeIonIero Ta-
KOo# BUA:
SELECT =
FROM TABIT(date parse(CURSCR(STITCT «
~ROM crders)));

Kxmodesoe cmoeo TABLE o3Ha"aeT, 4YTO BHINOJIHAETCA BLIZOB (PYHKIHHU
date_parse. Knwueroe cioro CURSOR ozHadaeT, 4TO CIAEAYIONIHH 3a HUM
TekcT (B CKOOKAX) DOMIKEH HCIOIB30BATHCA KAK KYpPCOp B TabauvyHOH
dyarunnn. OH HeSBHO OTKPHIBAETCS, U (DYVHEKIHA U3BISKAET U3 HETO BAlH-
cu. Korga rabnuuyeas OVERIHA BEIXOIUT M3 00;1aCTH BUANMOCTH, OH HEAB-
HO 3akpbiBaeTcsa. CnocobHoCTh HepeaaBaTh B MYHKIHIO TEKCT Kypcopa —
OUeHb MOIIHBEIH HHCTPYMEHT, TAK KakK TpefyeT BCero MHIOIE KOPPEKTHOIO
SQL. PyHKIAA MoxKeT OBITH BRIZBAHA (M, cJIeJOBATEIRHO, TTOBTOPHO HC-
IONBR0BAHA) B Pas3HEEIX MecTax. Hanpumep, ecau Hago 06pafoTaTs TOJIBKO
CETOHANIHIE BaTIHCH, TO BEI30OB JOMKEH OBITE TAKHM:
SELECT =
FROM TABITF{date parse(CURSCOR{SFITCT «
-HOM orders
WHERE create > TRUNC(SYSDATE))))

Hamnee, eciu HAZO OTPAHUYUTDL BEIOOPKY OOpeleeEHEIMH PECHOHAMI, A0-
6aBHM cAeAVIONIee OTpaAHAYEHHE B omepaTop SELECT:

STIFCT »
FROM TABLE(date parse(CURSCR(SELZCT =
FROM orders
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WHERE create > TRUNC(SYSDATE)
AND regior id = 33)));

EanHCcTReEHOE TpebOBaHHe K 3TOMY onepaTopy SELECT zarawUaeTcd B TOM,
YTO NOJKHEL BRIOHpaThed Bee cToabnel Tadaunsl 0RDERS, Tak Kak B Tadaud-
HOH (PYHKINI IepeMeHHAd THIA 3AMHCEH, B KOTOPYI0 MOMeIlaeTcsa Pes3yib-
TaT, obABRMeHAa Kak orders%ROWTYPL. OgHAKO AaHHOE TpeboBaHMe He Beerga
00s3aTeNbHO, €CTh MEOIO COOCO00B YCTAHOBUTH COOTBETCTBIE MEKAY OIe-
paropamu SELECT, TuonamMn mapaMeTpOB-KYPCOPOB H JOKANLEBIMH Oepe-
MeHHBEIMH. MEI pacCMOTPHM HX AJIEe B 9TOH IIaBe.

KoHBenepunsoBaHHble TabnuyHble yHKLUN

KorperiepuzopanHad TtabmuuyHasd GyHKOHA — 3T0 (DYHKOHUA, KOTOpPasd BO3-
BpalaeT Pes3yILTHPYIONee MHOYKECTEO B BUAE KOJUIEKITHH, HO AeNaeT 3To
uTepaTueHO. [I[pyrumu cropami, Oracle He :RIeT, KOTIA BEITOTHEHHE (DYHE-
OHH 3aKOHUYUTCA, HAKAILJIMBAA BCe [IOJMYUYeHHBIE CTPOKH B KoJuneknuu PL/
SQL, mpex e 4eM BepEYTE UX. BMecTo 5Toro 3alilicl 0 Mepe UX I'OTOBHO-
CTH K BEJIIDUEHHIO B KOJINMEKIIUI0 «BEIKAUHBAIOTCA» U3 PYHEOUHU. JaBaliTe
TOCMOTPHM HA KOHBeePH30BAHHEVI0 TAOMHUHY0 (DYHKIIHIO B AeHCTEAH.

/+ Dair Ha BeD caliTe: date parser pipelined.sgl =/

CREATE OH BEPLACE =UNGIIOMN date_parse ( p_curs SYS_REFCURSOH )
RETURN order_date_t
PTPELINED AS

v_oreer_rec orders%ROWIYP:;
BEGIN

Ard Kax[acro 3a<asa B Kypcops. ..
LO0P
FETCH p curs INTO v order rec;
ZXLT WHEN p_curshNOTFOUND:;

-- [EPELaTL COCTABISOUME Ad1d COBLA MY HApHa
PIPE ROW{crder date o(v_crder_rec. order_number,
0",
TO CHAR(v crder rec.create date, "YYYY'),
TO CHAR(v corder rec.create date, '0°),
TO CHAR(v order _rec.create date, "MM')));

-- NepeaTh COCTARNFKIME [aTH RBHa4ku Hapsia
PTPE ROW{crder dale o{v croer rec.crder numbsr,
AT
10 CHAR(v order rec.assigr date. YYYY' ).
T CHAR(v order rec.assigr date, "07),

[0_GHAR(v_order_rec.assigr_date. "MM'})):

-~ NEPEAAT COCTARNFKIME NATH 3aKpHTUA Hapaaa
PIPE ROW(croer _cate olv_oroer_rec.order_number,

Gl

[0_CHAR(v_order_rec.close_date, "YYYY'),
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10 CHAR(v order rec.close gate, Q)
TO_CHAR{v_order_rec.close_aate, ‘MM )} ),

EMD LCCP; 08 KakLOro 3aKkasda B kypoope
RETURN;
END:

Me:xay HexoaBeliepH30BaAHHON U KOHBelepH30BAHHON BEPCHAMME UMEIOTC
YeThIpe CHHTAKCHUECKHX DABTHUHI:

e HKmwoueroe croso PIPCLINED mofaBasgeTca B 3aTOJ0OBOK (DYHRITHH € METBI0
coobmute Oracle o HeoOXogEMOCTY BOBBPalIATE PESYIBTAT HEMEIIEHHO,
a He HAKAIJIUBATH IPeABAPUTEILHO BCE PE3YIBTUPYIOIIee MEOKECTBO.

* Komanaa FIPE ROW oBo3HEAYAET MECTO, B KOTOPOM (hbYVHKITHS BO3BpAIllaeT
OTAEJNBHYIO 3alHCh.

* OpuHOKOE KIYeBoe caoBo RCTLRN ocTamock, HO He AeJjIAeT HUYEro, 0Cy-
MIecTRIAA JUINE BEIXOA U3 QVEKTUN. Bee pesyneTaTh viKe OLLIN Tepe-
JAaHBI 10 KOHBeliepy KoMaH 10 PIPE ROW.

¢ BosppamaeMmsiil Tun gagssix (order_date_0) oTamyYaeTcsa OT THIA, VEAa-
3aEHOTO B 00BABIeENH QVEKROHE (order_date_t). Hecmorpsa ma Taxoe
CHHTAKCHYeCROe HeECOOTBeTCTBHE, 5TH THIIBI A0 HDBI OBITE CBSIBAHEL Me-
KOV c000H, KaK 00BACHEASTCA B CIeAVIOINeM absame.

Oracle me mo3BoIUT BEePHYTH M3 TIPOU3BONBLHON TAOIUUHON DYHKIUU JTIO-
00# U3 OOEIYHBIX THIOB JAHHBIX. YKA38HEHAA B KAYeCcTBe BOZBPAIIAEMOI0
Tuna QVEKIHN KOMIEKOHA JO/KHA HMETh B KaJecTEe DIeMeHTa 00beKT-
HEIH THO. B EamieM npuMepe BozEpallaeMEle THIE JaHHBIX Ob1IK oGBARIE-
HEI TAK:

CREATE OR REPLACE TYPE order dale o AS OBJECT ( order number NUMBER
date type  VARCHARZ(1)

year HUMBER,
quarter HUMBER,
month NUMBER ):

/
!

CREATE TYPT orcer date t AS TABLE OF order cate o,

/
i

YT00Bl DIOKA3aTh, KAK MHOIO J3a€T KOHBEHepH3AIIHA B TAKOH CATYAILHH,
VBEeJIHYNM KoaudecTBo HapAzoB o 10000 u BRIDOAHEM clelVIOMINE 3a-
Opoc ¢ HCTIOTB30BaEHeM ofedx BepcHil (¢ KoHBeliepusanuei u 6e3) Hanlek
(DYHEOHH.

SELEGT =«
FROM TABLE(date parse(CURSOR(SELECT =
SROM orders)))
WHERE ROWNUM <= 10;

Taroii 3ampoc OTIAYHO MOAXOAAT IJiA HaNOleld meld, TAK KaK TOYHO IIOKAa-
3EIBAET, CKOJLKO BpeMeHHN HeoGXoAmMO (PVHKIHH AJIA TOr0, YTOOGLI Bep-
HYTE AecATYIO II0 CUETY 3anuch. [loGefHTeNeM CTAHOBATCA...
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* Bropoe MecTO ¢ JOCTOHHBIM pesyabTraTroMm B 2,78 CEeKyHIBl 3aHUMAET
Bepcusa 663 KOHBeHePH3AIlAH.

e TlepBoe MecTO C HEBePOATHHEIM peayabTaToM B 0,07 ceKYHIBI JocTaeTca
KOHBeilepH30OBAHHOI BePCHH.

B KoHEBelepuU30oBAHEHOM BapHAHTE 3aIIPOC BRINOJMHAETeA OblcTpee Ha 2,66 ce-
KyHau mam 58 93% . Bosee cymiecTBeHHEIM ¢ TOUKHM 3PEHHA AAMAHHTCTPATO-
pa B/l aexgercs To, uTo §aza JAHEHEIX TPATUT IIPH BEINOJIHEEHUH 3aIIPOCa HA
93% MeHBOIE BPeMeHH HA NOLAeD:KAHNIE COTIACOBAHEQH [I0 UTEHUIO KOIHH
Tabauner ORDERS, a aTo Ha 93% yMeHbOIAET BEPOATHOCTH BOSHHKHOBEHHS
n30BITOYHBIX OOEpanuil (PUSHYECKOrOo YTEHHS, BEI3BAHHBIX IPOLCIMKH-
TeJIBHOCTHIO 3anpoca. MoKHO IpOJOIKATE EIIe U eIle.

Eme Gonee opuATHO AJIA a AMHHHCTPATOPA TO, YTO IPHA BBINOJHEHHHU KOH-
BellepH30BAHHON BEPCHH PACXOAYeTCA MeHLIIe ONEePATHBHOH OAMATH, BBI-
nensemoii Oracle cearcy. 31eck, IJIA IIPOCTOTH, MEI OTPAHHYAM KOHIEIIIIIIO
namaTu cearca noEATHaAME ob6xactreit UGA (User Global Area — rimofansras
obnacre nonszoBaTenei) n PGA (Program Global Area — mporpammHag rio-
6anpHaA 067acTe). B Tabn. 3.1 mpuBegeno cpaBaEeHne 06beMoB UGA u PGA,
pacxoayeMbIX IPH BEIODONHeHNH 00eHx Bepcui PpYHKIUM. ITH SJaHHBIE II0-
JYYEHEl IIOCTE BXOAA B CUCTEMY H OJHOKPATHOIO BEINOIHEHU KOHBellepu-
30BaAHHOHN 1 HEKOHBeHepHU30BaHHON QYHKITHA.

Tabauya 3.1. 3ampamuvt namamu ceanca Oracle na evtnorHenue
KOHBCUEPUI0BAHHOI U HEKOHBCUEePUIOBAHHOU (PYH KL

Hexougeiepuzopansan | Koueeitepnsorannasn | Pasgocrs
Marcumaneso B UGA| 7105168 90284 7014884

Marcumaassao B PGA| 12815736 242708 12573028

B obenx obaactax (UGA u PGA) coxpaniesue cocrasasger 98% — arto co-
KpalllaeT Harpys3Ky Ha 0a3y JaHHLIX U T03BONAeT el paborars SuicTpee.

BnoxeHHble TabGnnyHble PyHKLUN

Baosxcenuen TaOMUYERIX QYEKIIHE Ha3EIBA€TCS TAKOH c10co0 MX BRIDOMHE-
HHUS, OPH KOTOPOM DE3yJIBTAT PaboThl mepeBofl M3 EHUX NepefaeTcs JJIs
naneHelineld obpadoTKH B CIEAVIOOIVIO, 3aTeM €€ Pe3yJbTaT — B CIeIVIo-
myio QyERTHD 1 T. 4. Takoi cmocod HHOTAA HASLIBAIOT « THPJAHIOH » , HITH
«menoukoii» (daisy-chaining). B coueranum ¢ KoHBellepuaaliueil BIOXKe-
AHe TaONHUYHBIX PYHEKOHHA 00pasyeT HCKIIUHATENEHO MONIHBEIA MeXadanaM
nna nenonbazosanusa B ETL-nmpomeccax.

llokasxem aTo Ha DTpuUMepe (PYEKONN, TPHEUMAIOMEH PERYIBTATEl BRINIONI-
HeHHUA Hamlel Tabauurol GyHEROUH date_parse DOCPEACTBOM KYypcopa 1 BhI-
[MOJIHAIIEH AelicTBrA Hajg HUMHA. UT0OB He 3alyThIBATH A0 CJOMHBIMA
ETL-ipeofpasoBaEMaAMHA, OTPAHAYHMCH TPOCTHEIM CJIOMKEHHEM IIOIYIeH-
HBIX 3HAYEHHI order_number, year, quarter mmontn. Bor aTa dyEROHA.
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/v Daiir Ha Bef-caliTe: next in line.scl =/

CREATE OR REPLACE =UNCTION next in line { p curs SYS RE-CURSOR )
HETURH next_t
PIPELINED IS

v_ret wval naxt_t .= next_t{);

-- JI0KAJSHHE NEPEMEHHHE N5 NCAER Kypoopa
v_on HUMBER:

v_dL VARCHARZ(1),

v_yr NUMBER:

v gt NUMBLR:

v_mt HUMBER;

BEGTN

-- Ar49 BCg8X KOMNOHEHTOB JaTh, NONYHEHARX KYPCOROoM. . .
100

FETCH p curs TNTO v on, v ¢t, v yr, v gt, v mt;
EXIT WHEN p curs%NOTFOJND;

NEPEAATS CYMMY KOMMOHEHTOB
PIPE ROW(nexL_o{v_cn + v_yr + v_ct + v.mlL));

FND LGP, -- 008 Kaw/ioro KoMNnoHedTa jaTh
RETURN;
END;

BosnpninHCTBO CHHTAKCHYECKHX KOHCTPYRIIUH STOTO OPHMEpa MBI ViKe
paccMaTpuanu. HoBEIM ABAsIETCA TOJIBKO CHHTAKCHC, UCIOJIBIYEMBIH AJIA
BIIOMEHUT QYHKITHH:

SELECT =
FROM TABLE(next_in_lire
(CUNSON
(SELECT '«
FROM TABIF{date parse

(CURSOR
(SELECT »
FROM crders))))))

Baarogapsa ygausoMy GOpPMATHDPOBAHUIO OHU JasKe BBITVISAJAT BIOKEHHEI-
MH, 3TO BHJHO 00 PACIOJOMKEHNID KJIHYEBBIX ¢J0B TAB_E u CURSOR. B aByx
CJIOBAX DTOT IpHMeDP gefaeT claelyIollee: BEISLIBACT HYHKIIHIO date_parse,
KOTOpad NepedaeT pe3yIbsTaThl (DYHKIIAHW 1ext_in_line, KoTopad TlepedaseT
WX BO BHEIIHHUH MHD.

PacnapannenuBaHue TabnMyYHbIX PYHKLUN

Brawuesne QyEROUN B napagurmy oneparopa SELECT no3BoJA€T BOCOONE-
30BATHCA IPEUMYIECTBAMH emle oJHo# ocoberrocTu Oracle — mapannens-
HOTO BBHIMOJHEHUSA 3T POCOB.
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B Oracle yxe pgaBeo oGecnedeH napaJulesinsM Kak cpelcTBo paboTs! ¢ Boib-
UMY 32IPOCAMY, I03BOJMAIOIIEE pACOPEAEINTE 06paboTRY MEKAY HECKOIIb-
kuMu PQ-cepeepamu (Parallel Query — mapaimesbHBIE 3AOPOCHI), KaXKIBIH
H3 KOTOPBIX PACCYUTHIBAET CBOIO YACTH PE3VJIBTATA; 3aTeM JaHHEIe cODHpa-
I0TCS B €JHHOE PEesyJIbTHPYIOIOIee MHOKeCTB0. BHYTPeHHHE MeXaHHU3MBbI
Oracle onpefenArT, KAk pacOpefeIUTE PaboTy Mex Y HMenITAMHEcA PQ-
CepBEpAMU, YTOORI DONYUYHTE HAWJIYUIIHH pe3yapTaT. AgMAHEAcTpaToD 6a-
35l JAHHBIX MOJKET BIUATEH HAa TPOMece IPUHATHA DEIIeHHT I, YCTAHABIUBAT
CTeNeHU TMapaJIIeTreMa OaA TAGMHI HUIM CO3TABAA CHETHUANLHEIE CXEMEI
CEeKIIHOHUPORAHNIA, HO, B KOHEUHOM cYeTe, HAUJIYYMIUH coocod BRIDONHE-
HU 3aTpoca BEOHpaeT cepsep Oracle.

n penMmyllecTtBa NapannenbHbIX 3afNpocoB

PacoapannermBanne nofe3EO 418 TIOOBIX THIOIOE 320 POCOB, HEBABIUCHMO OT
TOTO, HCIIOAB3YIOT M OHYU TaGMUYHEBIe PYHEOUH. 3aO0pockl 6e3 TabImUabIX
(OVHRI T T0NYyYalT OTPeHMYIIECTBO 0T YCKOPEHHOTO BRINOMTHEHHS Iapas-
JeJBHBIX 3alpOCeB, IOSBOJAIONIEr0 ObicTpee cofpaTh pesyabTHpYIONIee
MHOXeCTBO. 3aIPOCH], UCHOAL3YIONIUe TAOMUYHEIe (DYEKIIHMHM, BEIUIPEIBA-
OT B ONIEPATHBHOCTH He TOJIBKO OT MCIONb30BaHUA PQ-cepBepoB, HO U OT-
TOTO, YTO POPMUPYIOT KOHEYHBIH pesyIbTaT o X0Ay paboTsl.

HaBafiTe TPOUITIOCTPUPYEM 5TO HA ONpHUMepe TAOMUIIBI, cOAmepI:KaIIeil Mo
oZHOH B3amucH Ha KaKIVI0 TPAHSAKIIHIO, BEINOJHSIOIIYVIOCS B G0JIbIIOM
Danke:

50L> DESC acct_transactions

Hame Nul1? Type

AREA VARCHARZ (10)
[RX_DATE DAT=z

TRE AMT NUMBER

IIpegnososxum, HaM Hago paspadborarTs QYHKIHO, CYMMUDPYOMIYIO TPaH-
zagmum oo pernoHam. CHadaga Eago cOSAATh BANPOC ¢ TPYOIHAPOBHON IO
PETHOHAM. ITO OCIOKHAETCA HeoﬁXO,I[HMOCTBEO BBEITIONTHEHHA DATA CIIOMK-
HbIX IIPOBEPORK, AJIA HADVIAOJHOCTH B IIPHBOAMMBIX [IPHMEPAX COﬁBDEM 9TH
OpoBepPKHU B PYHKIMIO super_complex_validation.

BoT mcroOMBIH pe3ysbTAT, HOJAVUYEHHBIH Ha AeMOHCTpAIHOHHOM Habope
JaHHBIX B Npeino/JIOeHnl, YTO BCe TpaH3aKIHH INPpOIJIH 3TY CJAOEHYIO
OIPOBEPKY.

S01> SELECT area,
9 SUM{trx_amt)
3 FROM acct_transactions
4 GROUP BY area;

AREA SUM{TRX_AMT)

1 480
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REF-kypcop

3anpalunsagmee 3anucn
i v l ¢
Oxsemnnap Jxsemmnap Sxzemnnap SkazemnnaAp dxaemnnap
¢y|-||qum 1 dwmq.mu 2 ¢yﬂmm 3 ¢y|||q.wu 4 WH 5
CobparHtie Cobpanbie CobpanHnie Cobpanbie CoGpasinne
3anmcH 3anmcy sanmen 3aMMcKh 3ANUCH

! !
bvvve

WTorosoe pesynbTHPYIOLLEE MHOXECTBO )

Puc. 3.1. PacrnapanneseHHas mad iuiHai GYHEGULSL

10 B0
2 470
3 480
4 4490
5 500
] 510
7 520
8 530
d 810

IIpumeEuM mapallelbHYI0O 06paboTKY, YTOORl TOJAYIUTE STOT PE3yIhTAT
OpIcTpee OpH OOMBINOM KOTHYECTBe 3anuceii. B cayuae HCOOJIBIOBAHHI
TabIHYELIX (DYEEDHHE 9T0 o3HadaeT, uTo Oracle sanycTuT ofHoBpeMeEHO
HECKOJIBKO SK3eMILTAPOB TadIuYHON (PYHKIUHA U pacupefeUT MeXAY HU-
MH DE3VJIALRTATEI, NOJNYYEHHBIE OT HNepeljaBEHOoro REF'H}T})CODH, KaK DOKas3a-
HO Ha pue. 3.1.

PacnpepneneHue 3anucen

OmHa n3 3aMeYaTelIbHBIX 0CO0EHHOCTEH HapPaJIEJIBHBIX TAOMHYHERIX (DYHE-
OUi 3aKJII0YAeTCH B TOM, YTO Bbl MOsKeTe gaTh yrasasua Oracle, kak cie-
AVET pacOpedesATh SalNCH MeX Y NapallelbERIMH 9K3EeMIIAPaAME PYHK-
our. MomxHO VRA3aTh ABE Da3JMUHBIE XAPAKTEePHUCTHKH, BIUAOINe HA
pacopejeleHHe. 3TO, BO-OePBBIX, cexijuonuposanite (partitioning), Ha oc-
HOoBAaHHT KoToporo Oracle pemraeT, KaxHe 3aTHCH KAKOMY DEIEMIOIAPY
()YEENUHA HATPABUTE. W, BO-BTODPHIX, Op2aHu3auyusa nomoia (streaming),
onpelleA0Nas MOPAJOK BEIBOJA BREIIEIEHHBIX SKIEMONAPY (DYHEOIUH
CTPOK. HHMKE O KamKI0H W3 XapaKTEePHCTHK NepedncieHs BO3MOMKHBIE
BAPHAHTEI.
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C(’.EQUOHMPOGG,HH@

3anmcd MOryT GBITH pasielleHbl 0 JUAIAZ0HAM 3HAUEHHMA OJHOTO WA
HECKOJIbKHUX CTONMOIOB, O PACCUHTAHHEIM JAJIS OOHOTO MJIH HECKONIBKHX
CcTONGIIOB Xelll-3HAYeHHAM WX OpocTo o yemorpermio Oracle. Ilpenmo-
sermne PARTITION BY yrassIBaeT oOopedeleHHBINA cO0Cc0b CeKIIHOHUPOBARMA
Asst Ta0nuYEOH QYHKIHYE, KAK TOKA3aHO B HOCIEAVIOIIMX IPIMepax.

OPZG.HUSG,MU-.R nomoKa

3aTHCH MOTYT OBITE VIOPAAZOUYEHBl HJIH CTPYIOHPOBAHE! 0 3HAUEHTAM
onpeeNeHHEX ¢TOJ00B. B HmiKkecaesylomux opuMepax 0yaeT moxasa-
HO UCTIONTbROBAHUE KAUeBHIX cioB ORDER w CLUSTER amd opranuzanun
BRIXOJHOIO IOTOKA TAaDANYIHOH PYyHK AL,

Haspaduenue 1 B3auMoJelicTBHe BeeX HTHX KOMIOHEHTOB MBI DACCMOTDUM
HA TpHMepe paspafoTKA GYHEIHY ToAcUeTa TPAH3aAKIHA M0 YUISTHREIM 3a-
OHCAM.

lNMpounseonbHoe cekunoHnposaHue (PARTITION BY ANY)

Hnsa mavana cosgaguM GYEKIIHIO U 3acTaBuM cepsep Oracle pacnapanie-
JIHUTE €€, OCTABUB CeKIHOHUPOBAaHUe 3anucel Ha ero ycmorpenue. Ilpegno-
skenue PARALLEL_ENABLE B zaronoske gyHEDuH coobmiaer Qracle, uTo Koa
9TOl HYEKOIHN HATHUCAH B pacueTe HA IAPAJIeNbHOE BHINOJTHEHUE, U HUC-
NOJB30BAHHIE 3TOH BO3MOMHOCTH BeckMa KelaTensHo. [Tapamerp PARTITION
BY ANY B aTOM nmpHEMepe yYEa3bIBaeT, YTO 3aNNCH, BO3BpallaeMble KYpCcopoM
Tanoa REF CURSOR, moJisRHBL ObITh CEKIMOHHPOBAHBLL CAYYAHHBIM 00pasoM
B TOM mopsigkre, kaxoi Oracle courer Hambosee TOAXOOANOIMM IJIA HMMEO-
muxcsa PQ-cepBepos. IIpyruMu cIoBaMi, B faHHOM OpuMepe PQ-cepBephr
HCIOJB3YIOTCS TOJBKO A5 NOBEIIIEeHU A IPOU3BOAUTEIBHOCTH.

J+ Qanr na sef-cadre: pipelined.sgl -/

CREATE OR REPLACE ~UNCTION area_summary ( p_cursor SYS_REFCURSOR )
RETURH area_summary_t
PIPELINED
PARALLEL_ENABLE ( PARTITION p_cursor BY ANY ) A3

v_row  acct_transactionsBROWTYPE:
v_total NUMBER := NULL;
v_area acct_transactions. area%lYPE:

BEGIN

ANA KawonPk TpaHsakuum
FEICH pocursor LNIC v row;
| 00P

EXLT WHEN p_cursc-%N0TFOUND;

—— BCAM MpoWnK NMofpodHYIc NPCEERKY KORPEKTHOCTY
IF super complex validaticr(v row trx date,v row. trx amt) THEN

—— WHUIMATHAVPORATE UTOM WAW YREMWYWTH KTOT TEKYIE™C [eruoHa
-~ WK BEPHYT> KTOT N0 PErucHy
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[F v total I3 NULL THEN
v_total 1= v_row. brx_ant;
Y ATEA = W IOwW, area;

ELSL- v_row.area = v_area [HzN
v_total = v_total + v_row trx_amt;

ELSE
PIPE ROW(area summary o{v_area,v_lolal));
v fotal (= v row. Trx ant;
V_Area = V_Irow.arsa;
END IF;
“ND 1k, -~ nogpofiHas npoeepka

FETCH p curscr INTO v row,
END LCCP; LNg KakfoR TpaHsakuvu
PIPE RGW(area summa-y of{v area,v total));
END;

Ilpu BRIIONTHEHEUHN STOH (PYHKIHH HCOOAL3YeTcs omepaTop SCLLLECT, moury-
JaloOlHi B KadecTeBe mapameTpa omepaTop SELECT. He mMory He DOBTOPHUTH
emte pas!

STLECT
FROM TABLE(area_summary(CURSOR(SELECT «
FROM acct_transactions)));

Pesyaerar 6yaer cayua¥fHEIM H HeOpeACKAa3YeMEIM, TAK KAK (YHKINA pac-
CUUTBLIEAET HA IIOJIyUeHHe 3anucell, OTCOPTHPOBAHHEIX 10 DETHOHY, HO (hak-
THUECKH pacipejiefleHHe 3aTTHCEH ocTaBNeH0 HA yemoTperne Qracle. IMosTo-
My napameTp PARTITION BY ANY He moMoskeT sToH @yEEOHH. (X0TH I03BOJIA-
eT DOJYYHUTE HEBEPHEIA pe3yabTaT oueHb GeIcTpO!)

CexkunoHupoBaHue no ananasoHy (PARTITION BY RANGE)

JIna MOoMEOTO HCTTOMB30BAHNAA PEUMYTITECTE Tapaiiesa0l o6paboTKY Ha-
no zactaBuTh Oracle oTOpaBaATE BCe 3aNHCH OJHOIO PErHOHA OJHOMY H TO-
MY e sKeeMIIapy GyeExoumn. Haopumep, eciu nmapajiieslbHEO BEIIOJIHIIOT-
CsI TPH SK3eMIIApa (PYHEKIIUHM, TO BCe 3a0UCH PeTHoHAa 7 JOJIMKHEI IOIACThH
Bar3eMmnnap 1, 2 unu 3. Takoil cnocod YyKa3eIBaETCA C NOMOOIBIO [IPEJIo-
ReHnsa RANGE, KaKk MOKa3aHO B HOBOM 3ar0J0BKe (DYHKOHHA:

CRZATE OR REPLAGE FUNCTION area summary ( p cursor ref curscrs.accl Lrx curs )
RETURN area_summary_L
PTPELTNED
PARALLEL_ENABLE ( PARTITION p_cursor BY RANGE(area) ) AS

O6paTHuTe BEHUMAHKE, UTO 37eCh AMA TapaMerpa REF CURSUOR ucmosbhzoBana
crporad tTunuazanuA. To ects Oracle ana xKoppeKTHOro pasjeNeHdd 3a0H-
cell molkeH 3apaHee 3HATH UX CTPYKTYpy. Hamm mager ref_cursors comgep-
JKUT e AHHCTBEHHYIO CTPOKY:
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PACKAGE ref cu-sors I8
TYPE acct_trx_curs IS REF CURSOR RETURM acct_transactions%ROWTYPE;
FMD;

TEHEDB pe3yapTaT J0JIEeH CTAaTh Jydlle.

3GL> SELECT =
2 FROM TABLE(area_summary(CURSOR(SELECT =

3 FROM acct_transactions)));
AREA AMI
5 a8
7 a7
8 a8
g a9
i1 4
e 423
8 432
9 441
1 389
10 450
7 378
3 387
4 386
5 405
1 91
2 a2
3 93
4 94
5 95
10 100

70 rows selectec

Ynopspo4veHue notoka (ORDER)

ITonyunnock DOKA He COBCEM TO, ©ITO HY 3 HO. IIpobiema B TOM, UTO XOTH 3a-
THCH PACTPEAESATCA MeXKIY SKIEeMIIAPAMH COOTBETCTBEHHO PETHOHY,
OHH He COPTHPYIOTCA B Mpedesax KamkJIoro sxgeMapa pyarouu. Hanpu-
MeD, Bce 3a0HUCHU 6-Tro perioHa OTOPABIAIOTCA OXHOMY SK3eMIIAPY QYHK-
A, HO Ty/Aa e TOoNajamT 3amucH JAPYTHX PErHOHOB, UTO MPHUBOIHAT
kK omubKaM B pacdeTe WTOros mo peruony 6. Hago cooboiute Qracle, gro
3a0HCH JOLKHL COPTHPOBATLCA IO PErHOHY €INe U B KajKJoM H3 DK3eMII-
JApOB (PYHKIHHU. JTO JeaeTcd ¢ TOMOMbIo NpeAnoxerand ORDER, kax mora-
38HO HHKE.

CREATE OR REPLAGCE FUNCTION area summary ( p cursor ref curscrs.accl Lrx curs )
RETURN area_summary T
PIPELTIMNED
PARALLTL _TMABIT { PARTTTION p cursor BY RANGI(area) )
ORDER p_cursor BY (area) AS



166 Imaea 3. TabnwqHble dyyHKLMA

HOCMOTDHM, qTO N0JYYHJ0Ch.

S5G1> SELECT =
2 FROM TABLE(area_summary(CURSOR(SELECT =
3 FROM acct_transactions)));

W oo o~ O L I G N - —x
c
Eé ]
f
=

10 rows selescteq,

Ects yenex! Teneps HTOr0OBEIE 3HAYEHHAS BEDHEEI, TAK KAK DOJYYeHHER KyD-
COPOM 3aTHCH OBIMH PasgeNeEsl MeMKIY TapalleJbHEIMA SKI3eMILTADAME
(OVHEOUH B COOTBETCTEHH ¢ PErHOHOM i OTCOPTHDPOBAHE] B KaKJ0M H3 HAX
0 PErnoHy, Kak MOKAa3aHo HA puc. 3.2.

REF-kypcop i
CeKLMOHYPOBAHNE N0 PETUOHY y

V v

Permot 1 Pervio 4

Pervion 2 Pervon 3

Pervion 2 Pervon 5

Pervos 1 Pervion 4

Pervon 2 Pervon 3
CopTupoBKa Na peruoHy ) CopTWpOBKa M0 PEMVIOHY }

Peruon 1 Pervon 3
Szemnmp  Permon | PeroH3  3ezemmmp
o Peruon 2 Pervon 4 o

Pervon 2 Pervos 5

Puc. 3.2. Pacnapanienennaa mabiuunas PYHKUUAL, CCRUUORULDOSAHHAR
it OM.COPMUPOGARH.AA 110 PEZUOHY
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Xew-cekynoHupesaHue (PARTITION BY HASH)

B npegeraymux opuMepax IOKasaHO OPOU3BOILHOe (ANY) ceKIMMOEUpOBAa-
HHe W CeRTMUOHUPOBAHUE IO Tuanazory (FANGE). BoaMoskeH enle 0IUH BAPH-
AHT, HasblBaeMBbIH XeUI-CeKIHNOHMPOBAHUEM, IPH KOTOPOM IJIs 3aJaHHbBIX
cTOJIOIOB PACCUHUTEHEIBAETCHA XeIlll-3HAUeHMe, W Ha OCHOBAHHHN BTOrO 3HAUE-
HUS BRIOUpAaeTCA 3K3eMONgap (pyHKITHE, KOTOPOMY Oy/1eT mepeaHa JaHHAd
zanuck. CoBnamamInye 3HAYeEHA JayT OAUHAKOBEIE 3HAUEHUA Xellla, [10-
ATOMY TaKoe pacopefeleEHe 3anuceil 6yAeT TpaBUNLHEO PAGOTATE B caydae
Hameld (PYHKOHUHA MOcUeTa TPAHIAKIHUN M0 YyUIeTHRIM 3anucam. Ha camom
Jejie BapuaHT ¢ mapamerpoM PARTITION BY HASH obsrur0 paGoTaer 4yTh OBICT-
pee, geM ¢ FARTITION BY RANGL.

Bor ero cuaTarkcuc:

CRzAT: OH RzPLACE FUNCILION area_summary ( p_cursor ref_curscrs.acct_trx curs )
RETURN area_summary_t
PTPCLTNCD
PARALLEL_ENABLE ( PARTITION p_cursor BY HASH(area) )
CHDER p_cursor BY (area) AS

Mpynnupoeka notoka (CLUSTER)

B npeasiayiei eepcii HATHEH cyMMUApPYIONell GYHEKIIHA MBI HCTOJIb30BA-
au npegaoxenne ORDCR, TaK Kak B 9TOH (YHEIHHA OIpeAloiaraeTcs, 9To 3a-
OHCH IJIS KaKJOT0 H3 ee SK3eMIISIPOB VIOPALOYEHBI IO perHoHy. Eme
onuH napamerp, CLLSTER, rapaaTapyveT, YT0 BAIMCH ¢ OJMHAKOBEIMI 3HAMUE-
HUAMHU B YKA3aHHBIX cTONIOIAX OYAYT CIPYHNIHPOBAHE! B OIPEAETIAX SK3EMII-
aapa GyEroun. OgEaKe TOMHHTE, YTO STOT O0aPAMETD HE BEIZEIBAET COPTH-
DPOBKU 3HAYEHUH.

B cuny Toro, uTo B Hameil (2YHRIIHH PACCMATPUBAETCS TONBKO OJHUE CTOI-
0el, MOJKHO JIeTKO HepeiiTu K rpynouposre. a4 sToro uenonssyeres cie-
JVIOOIHI CHETAKCHC!
CRZATE OR REPLACE FUNCTION area summary ( p cursor refl_curscrs.accl Lrx curs )
RETJRN area summary T
PTIPELINED
PARALLEL =NABLE { PARTITION p cursor BY HASH{area) )
CLUSTER p_cursor BY (area) AS

ITpoBepra mokaseiBaeT, 94TO BapHaHT ¢ napamerpom C_USTER ana ogHOTO
cToabna paboraeT OeICTpee BapuaHTa ¢ mapaMmerpom ORDER.

Kakon BapnaHT BbiGpaTb?
Kaxoii us Bcex 5THX BAPHAHTOB CEKI[MOHUPOBAHNA H OPTaHU3aIUN IOTOKA
Jydnie NOAXOJZUT B BallleM KOHKPETHOM caydae?
PARTITION BY ANY (npouseoabHoe ceKUUOHUPOSAHUE }

HcnoonbayiiTe 9TOT BAPDUAHT, €CJAU BaM HYKHA MaKCHMAaJLHAA CKOPOCTE
U TOPAJOK CIef0BaHHWSA 3anhceil BooOIe He BaskeH. Hanpumep, ecmn
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BAM HAJ0 BEINOJNHUTH HE3ABUCHMbIe BEIUMCIeHUA ANA KamKJI0H 3anucu
Kypcopa RLI CURSOR, BerbepuTe maHHBIH cmocof, Tak kak Oracle pacope-
OeIHT 3allCH, He 3aD0TsACk 00 UX MOpAAKe.

MHe elie He BCTpPeYANHCh CHTYAIHU, Korga TpefoBasock Ob1 coUeTaAHUE
NPOH3BOJIBHOTO CEKIIMOHHNPOBAHUA ¢ napaMmerpamu ORDER mmm CLUSTER,
HO TAKAafA KOMOHMHATHUSA CHHTAKCHUYECKH JOOYCTHMA.

PARTITION BY RANGE (cexyuonuposanue no 0uanaiony )

YraguiBaliTe 5TOT mapaMeTD, €CJIH BAamla (PYHKIOUA OpeJycMaTpDHUBAeT
COBMECTHYI0 06paloTKy oTpefeNeHABIX 3anncell ¥ »TH 3aTHCcH PABHO-
MEpHO paclpejeledbl 10 3HAYEHUAM CeKIUOHUPOBaEuA. B aToM ciydae
BCE PK3EMILIAPH Iapayie/IbHON (DYHKEIHH O0YAYT BEIOOJIHATE OPHMEDPHO
paBHBIE 00LEMBI pAGOTEI.

3TOT THO CeEKIMHOHEUPOBAHUA MOMKHO coueTaTs ¢ mapameTpamu ORDER
BY unu CLUSTER BY. UmeiiTe B BUAY, YTO BAPDHAHT ¢ IPYIIHDPOBKOMH
6y aeT paboTaTh HEMHOTO GBICTpEE.

PARTITION BY HASH (xew-cexyuoHuposarue )

HcmonbayiTe STOT MapaMeTp, eClHd Balla QyHKIIUA TpedyeT, YToOR OII-
pefeseREHbIe 3amucuH o0pabaTEIBAMHCHL COBMECTHO, i pacOpelesenie
HMEeeT HEKOTODPHIH Teperoc. AJTOPHTM XeIlIMpPOBAHUA YBEIHUHBAET
IIAHCEL TOI'D, YTO BCE PKIEMIJIADEI NAPAJIeIbHOH GYHEKOHHA OVAYT BbI-
MOJHEATL IPHMEPHO PABHLIE 00TeMEI paGOTLI.

HonyerrMo KoMOMHEHMpPOBAHME JaHHOTO napamMetpa ¢ ORDER BY wau CLUSTER
BY. Ilpu aToMm BapuaHT ¢ mapaMerpoM CLUSTER paboTaeT 4y Th GeicTpee.

Yro genaet Oracle?

Y Bac, HaBepHOE, ViKe BOSHUK BOOPOC, Kak 0a3a JaHHBIX BRIOOJNHIAET CEK-
TMUOHEUPOBAHHE PEAYILTATOB 3aTpoca. Buimoraaer siu Oracle mo ogEoMy 3a-
OPOCY B KAXKIOM 3K3EMIIADE DapaJlilelbHOU (DYHKIUHU UM OH BHIIIOJIHAET
eIAHCTBeHHBIH 3aIPOC U CEKIIUOHUDYET €ro pesyapTaT? JlaBaiiTe BRIACHUM
9T0, 06PATHBINNCEH K PA3IeIsIeMOMY OIVIY.

S0L> SELECT sql_text,

? parse_calls,

3 executions

4 FROM v§sql

5  WHERE INSTR(UPPER(sql_text), "ACCT_TRANSACTIONS') > 0
] AND INSTR(UPPER(sgl_text), "SQL_TEXT') = 0

7 AND command_type = 3;

SGL TEXT PARSE CALLS EXECUTIONS
SELECT = FROM TABLE(are 1 1
a_summnary (CURSOR(S=LEGT «
FROM accl Lransaclions)))
SELECT "A3"."AREA" "AREA™ 1 1
, A3, "TRX_DATE™ "TRX_DAI
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[7 A3, TR AMT “TRX_AM

T" FRCM "ACCT_TRANSACTION

§° "A3T DRDER BY "A3". AR

EA”
31eck OPHCYTCTBYIOT TOJMBKO ABa KypCopa: ONWH, BHINOJHEHHBIH HaMH,
W OAHH, BBIDOJHEHHEBIH B TAOJIHIHON QYHKIHK; ¥ 000HX CUETYHKH pasbo-
POB U BRINOJAHeHHUH cogep:xaT 1. OTo o3HadYaeT, YTO UCHOIL3YETCS AIMHCT-
BEHHEIH Kypcop, a Oracle mo HeoHX0JHMOCTH BREITIOJIHAET CEKITHOHHPOBA-
HHE IOJIYIYeHHEIX CTPOK.

CkonbKo Hy>XHO PQ-cepBepoB?

st GONMBOIMHCTEA OHepanuil ¢ mapajIelbHBIMI 3aIIPOCAMI MOJKHO OTpa-
HUYHATH KOAHYLCTBO (MIH XOTA OBl DOBJHATH HA HErO) 38JelCTBOBAHHBIX
B HuX PQ-cepeepoB. Hanpumep, MOMHO 3aJaTh CTEeOeHb OapajIelH3Ma
ara tabnuner, u Oracle 6yaeT cTpeMUTECA 0OECTIEUNTE TReOYyeMOe KOIHYe-
ctB0 PQ-cepBepoB mis sampocoB K oroil Tabaune. Taxske MOKHO 3a1aTh
CTelleHb mapajiieansMa (a, caeJoBaTeJbHO0, H KOMHYECTBO HCIIOAL3YeMBIX
PQ-cepsepor) ans A0H0r0 KOHKPETHOrO 3aMpocd, YKA3aB COOTBETCTBYHO-
e D0LCKAZKH OITHMHARATOPY.

K coxkamnennio, Takne BOSMOKHOCTH OTCYTCTBYIOT OJIs O PALIEJIbHEIX Ta0-
JUYHBIX PYEKIHH.

Xoremnock ObI HMETE BOSMOIKHOCTE HCOOJIB30BATD CHETAKCHC TAKOIO THIA:

CR-AIE OH HEPLACE FUNCILON a~ea_summary ( p_cursor ret _curscrs.acct trx curs )
RETURN area_summary_L
PIPELINED
FARALLEL EMABLE { PARTLTION p cursor BY HASH(area) )
DEGREE 3 - invalid - DRH dream syntax
OROCR p curser BY {area) AS...

Tar moxBEO OBLTO OB 33/1aTH MAKCEMANLHOE KOMHYeCTEO PQ-cepBepos, He-
[I0JIb3YEeMBIX IPH 0JHOM 00pamennn K Tabandnoil @yeroun. Hecmorpa Ha
9Ty JErKyI0 KDHTHEY, Hago mpusHATE, uT0 Oracle mocraToumo xopomio
CIIPaBIALTCA C 3ajaueil ompefeeHns Tpe6VeMOTO KoIndecTBa PQ-cepBepos.

Wcnonb3oBaHne TabnunuHbiX pyHKLMN

B sToMm pasgene MBI HA peATbEOM OIPHUMepe U3 TPaKTHKHM 60ab010# KabeTn-
HOH KOMIIAHINH, OEITAIOIMEHCS OTCIEKHBATEH IIOBTOPHEIE HADSAJBI, IOKAa-
JKEM, KaK HCOOJB3VIOTCA Tabnuubeble (pyHKOHHU. ['oBOpA DOOpocTy, IO-
BTOPHLIH BApAZA — 5TO HAIPABJIeHEHe TeXHHKA 10 OJHOMY H TOMY Ke ajpecy
JJIs1 IOBTOPHOTO BEIDOJHEHHS (HJIH HCOPABJIEHUA) YiKe CAeJIaHEHOH padoTh
B redenne 30 gueli. [lopTopHLIH BUIHT He BCerja CBA3AH ¢ HAaJIHYHEM Ope-
TeH3UH — OH MOXKeT OBITH DPe3yIbTaTOM VCTAHOBKU 00opyaoBaHuda B 30-
JHEBHBIA TePHOJ MOCIe TPeIBAPUTeIBHOTO 3aKa3a.

Ajpeca onpeleisal0TcA IpefonpefeleHERIMU HAeETHGHKaTopamMu. OHH
MOTYT COOTBETCTBOBATH YEMY VTOAHO, OT KOHEDeTHOH KabensHOH PO3eTRHT



170

InaBa 3. Tabnw4HLIe hyHKUWK

J0 OTAEJBHOrC JOMA HJIH HOJBIIOro TOProBoro meaTpa. Buxg paboTsl onpe-
JenseTcA HAeHTH(GUEATOPOM THIA Hapaga. Hanpumep, Tuo 1 Mosker osHA-
yaTh «[Ipokmaaka kabexa», a TuO 2 — «3aMeHa Kabensas.

Komnanus nMeeT oThe/leENS B HECKOIBKHAX PDETHOEAX, B KAKIOM H3 KOTO-
PBIX UCIOAB3YeTCs cOOCTBeHHBIH Hafop HAeHTH(OHKATOPOB 4 PECOB, THIIOB
HapsALOB H KPHTEePHEB IOBTOPHOIO HAPAAa. ITH KPUTEPHH OOPeIe s I0T Ha-
PBI THIOB HApAAOB, KOTOPbIe QOMMHBI OBITH BRIZAHBI IO OZHOMY ajpecy
B TeueEHe 30-IHEBHOIO IepHOAa, ITOOE HaAPAA OLLI IPHU3HAH NOBTOPHBIM.
Tune: Hapaaos B TaKOH IIape MOr'yT COBOagaTh HJIH HEe COBIagaTh, HAallpH-
MeD « PeMoBT Kalelda», TPoUsoIIeInHi mocae «IIpoKIagkm Kabemaa», Mo-
JKeT CUMTATLECA TAKHUM jKe TOBTOPHEIM HApALOM, KAK U JBA OCIe[0BaTe k-
HEIX Hapafga Ha «IIporTagky xabemnds.

IOTH KPUTEPHUH XPAHATCA B Tabaume:

S0L> DESC repeat_order_criteria

Hame Nul1? Type
REGICH ID NUMBER
START_DAT: DAL=
FIRST_TYPZ_ID NUMBER
REPEAT _TYPE_ID NUMBER

Jra TabaHIA COAEPIKUT ONUpeJeNeHHs] TOBTOPHEIX HAPSAOB [ KasKAOI0
pervoEa, BRIUAA fATY UX BBOJA B AelicTre. BOT mpuMep 3aNUCH.

50L> SELECT +
2 FROM repeat_order_criteria;
REGLCON LD START _DAT FIRST IYPE_1D REPEAT TYPE_LD

1 19-APR-05 44 102

B aToit 3anmcu rosopurcd, 9To B peruore 1 Hapax ¢ Tunom 102, cineayro-
mui B 30-1HeBHBIH Depuo] 3a HAPSAAOM 44 I 0 TOMY Ke afpecy, CHATAeT-
A TTOBTOPHBIM.

Tabmunma ORDERS cogep:KUT Hoid, HeOOXOLMMEIE AN OUNpPeJEeNIeHHd «II0-
BTOPHOCTH» HAPAAA.

SCL> DESC orders

Name Mull? lyne
CRD=R_WUMBER NOT NULL NUMBER
CROCR DATS NOT NULL DAT
REGLON_LD NOT NULL NUMBER
TYPE_ID NOT NULL NUMBER
[QCATTCH 1D NCGT NJLL NUMBER

JTONOJHUTENBAVI) CNORHOCTS 3TUM YCIOBUAM TPUAAET TO, UTO KOMIAaHUA
00pabaTEIBAET eKeIHeBHO AeCATKH ThHICAY 3a5BOK, 4 TAKMKE TO, YTO KPHUTe-
DHUI DOBTOPHOIO HAPALA MOTYT HBMEHHATHCS B II0G0H MOMeEHT, I03TOMY HO-
BEIF HAGOp AAHHEBIX JOMKeH OEITh TONyuYeH 6s1cTpo. BoIbOloe KOIHILCTBO
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3anuceil B COYETAHHH C HeOﬁXOﬂHMOCTBIO <<IIOH.ITy‘{HOi:l» 06]_:}360'1‘)5{.[/[ Sallm-
celt O DONVIEHHAA Pe3yJAbTHDPVIOINEero MEQHKECTBA Ael1aeT 2TO IPHUJIOHE-
HHe IAeaJIbHBIM KaHIATATOM Ha OIDHUMEHEHIe TaGIUUHBIX (:pyE[RI_IHI‘:I.

3aronosoK pyHKLUN

oA Hagana paszbepemcd, U3 Yero COCTOUT 3aroJOBOK Hamel hyHKIHHA.

1 CREATE FUNCTION repeal order finder { p curs cursors.repeal orcers curs )
RETURN repeal_region_localion_L

PIPELINED

PARALLEL_ZMABLE ( PARTITION p_curs BY RANGE{region_id) )
ORDEH p_curs BY (location_id, order_date) 18

[S 2NN 5 B

Kag 370 cBOUCTBEHHO 3aroJ0OBKaM (GpYHKIIHN, 3A€Ch MOMKHO MHOIO O 4eM
PACCKA3aTh, MOSTOMY pasbepeM ero CTPOKA 3a CTPOKOMH.

Cmpora 1

Onpenesnaer uMA (PYHEIIHHA U ee IapaMeTp — Kypcop Tana REF CURSOR co
CTPOTHM KOHTpOJEM THula, o0LABIeHHELIH B IPYTOM DaKeTe, HATPUMED,
TaK:

CREATE OR BEPLACE PACKAGE cursors AS
TYPT repeat orders rec 1S RFCCORD (order number NUMBER,
order_date  DATE.
region_id HUMBER,
type_id HUMBER,
location ic  MNUMBIR );
TYP=Z repeal orders curs IS R=F CURSOR RETURM repeal orders rac,
END:

IIpu ofpamieEnH ¥ GYHEKIHH GyaeM TepelaBaTh el omepaTop SELECT,
BO3BpANIAOIIAN Bece HAPAAEI 3a mocienuue 30 nHel.

Cmpora 2

OnpepensaeT CTPYKTYPY BOBBpamaeMblx pyEKOHeH zanmcel. lamHBIH
THII GBLT COBJAH ¢ ODOMOIIBID CIEAVIOINX SQL-ompemesernnii o0BerRTa
H KOJLJIeKIIHH:

CREATE TYPE repeat_region_lecation_o AS OBJECT ( region_id NUMBER,
location id  NUMBER
First Type ic  NUMBEH,

repeat type id NUMBER );
/

CREATIZ [YPE repeat_regior_location_t AS [ABLE OF
repeal region localion o
/

Cmpora 3

¥YrasniBaeT Ha TO, YTO MYHKIINUS KOHBeHepH3UPYeT BO3BpAlllaeMEble CTPO-
KU IO MePe HX TOABTeHMNA.
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Cmpora 4

OnpegessaeT, KAKAM CI0OCOD0OM BYIVT pacnpefeaThes M0 HeCKOJILKHEM
NapaJTelsEHEIM HK3eMIaapaM (GYEKIHUH CTPOKH, TOJVIeHHEBIe Tepe-
OJAaHHEBIM e KypcopoMm. CTpOKH AOJKEBI PasfeldThbcsa II0 3HAYEHHIO
croabma REGION_ID. 9To 3HAYHUT, YTO BCe 3alNCH OOPeleSeHHOT0 Peruo-
Ha OVAYT 06paboTaAELl OHUM SK3eMIIAPOM PYERIUU. 3 3TOTO He cae-
dyem, 9T0 GyIeT CO3JaHO I0 OJHOMY SK3€MIIADY LA KamKI0r0 Peruo-
Ha. Oracle mo ¢cBOeMY yeMOTPeENIO pacOpedeuT uMennineca PQ-cepee-
PBI ANA BLINONHEHHA 3K3eMIIApoB GyEKnun. IlosToMy OAUH 3K3eMn-
AP MO3KeT 06padaThBATh HECKOJIBKO PETHOHOB.

Cmpora b

VYKazbIBaeT, YTO B KaXMAOM H3 SKIEMIIAPOB 3aIHCH JOJKHEEB] OBITE OT-
COPTHPOBAEEI 00 ¢ToJ01tamM LOCATION_ID 1 ORDER_DATE.

IIpocToii paaGop B3aroJ0oBKa OOKA3aJ OOJBINMHCTBO BOSMOIKHOCTENH,
CKPBITHIX B TAOGIHMYHON PYHKROHH. 9Ta OYHKIINA OO3BOJSAET HCIOIb30-
B4aTh MOILUb I[IapaJlIeJIbHBIX BbI‘-IHCJIBHHfI HJLsL HOC.]’IGI(OBE.TEJIEHO]?I Oﬁpﬂ'
GOTRH OJEeCATHOB TBICAY sanmcei&. BDJIEE TOTO, OHa IMO03BOJAET VKa3aTh,
KaKHe 3allACH 6§7II}7T nepedaHbl KA I0MY H3 2K3EeMIIJIAPOB Iapafjie k-
HOH QYHELHHA, 0/arogapd YeMy OpH KOAHPOBAHMH MOJKHO HCIIOJNIb30-
BaTH HeKOTOpEIe gonyoleanus. JobaBuM K 9TOMY OTCYTCTBHE Heobxoan-
MOCTH JOMKHAATHCS OKOHUYAHNA 00paboTKH Bcex 3amuceii, 4TobE Bep-
HYTbH PE3yJIBLTAT, U — BOT OHA, HUpBaHAa!

Ho xpaTuT nponosegeii! BepueMmeda K Banie#d HyHEKITHM.

OcHOBHOW UWKN

OcHOBHOIT ANTOPUTM Hallled QYHKIINHE 3AKJIHYAECTCSA B DUKJIHYECKOH BBI-
Oopke sanmceil us REF CURSOR, Kxak moKaszaHO B HTOM ICEBJ0KOE.

BEGIN

APA KAKOOTo Hapsaza. . .
| O0P

FETCH p_ours INTO v_order:
EXIT WHEW p cursBNOTROUND:

IF nosTopiui _1aps, THEN

PLPE HOW( ),
END IF;
FND LOCP,  -- e kaxioro dapsia
RETURN;
END:

3Jech Bce IpocTo. Beero JINIL H3BMeKAeM 3aIIHUCH U3 NepelaHHOrC B (DYHK-
UK Kypcopa W OPOBEpPAEM MX Ha COOTBETCTBHE KPUTEPHAM IMOBTOPHOTO
Bapaga. Ecnyu yeaoBIe BHITONHEHO, OTOPABIAAEM 3alUCh B KoHBeitep. Te-
mepb A00ABHUM BATPYSKY KPUTEPHUEeB JJIA AAHHOTO PETHOHA.
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MaccoBas BbiIGOpka KpuTepmeB

Baarogaps ToMy, uTO Halia TaOAUYHAS PVHEKIINAA FAPAHTHDPYET, YTO B3a0HCH
OVAYT CrPYIOHPOBAHE 10 PECHOHAM, MOMKHO OLITh YBEPEHHEBIM, UTO IIPHA Ka-
HIOM H3MeHeHHHA H,IIEHTPI(DEIHETDDH PeruoHa B W3BJIeKAaeMOH 3a0HCHT apo-
HCXOOHT IlepeXxXol K CJeAVIOOIeMyY PET'HOHY. A IIepBO€, YTO HaJ0 CALJIATD A1
HOBOI'O PErHOHA, — 9T0 3aTPYSHTH €0 KPUTEPHI IOBTOPHBIX 3aKA80B B ACCO-
nuaTuBHEbIH Maccus PL/SQL. Cremraem 5To IpH MOMOIH TAKOTO Kypcopa:

.\

CURSOR curs_get_critesia { cp_region NUMBER ) 15
SELECT +
~HOM repeat crder_criteria
WHERE reglor_id = cp_regiocn;

Teneps BRIDOMHEHM B Tesle OVHKIHH IPOCTVIO IPOBEPKY <«mocnegsero 1D
PErHOHA», ONPEeIeIAIIYI0, H3MeHHI0ChH JU 3HaYeHHe, U ecJIH Aa, TO BEI-
OOJIHHM MacCOBYIO 3arPY3KY KPHTEPHEB:

- BCAV 3TO HCBHH pe~veH. ..
I5 NVL(v lasl regicn, Q) <> v crder, region_ic THEN
—— YOTAHOBWTS No<aibHuil ID peruoHa v 3a pysuTo €70 KpUTEpUK
v_last regicr = v ordar.region_1id;
OPCN curs get crite-ia(v order.regicn 1d);
FETCH curs_get_criteria BULK GCOLLEGCT INTQ v_criteria;
CLOSE curs get criteria;

END IF, —-- HOBWR pe ke

31eck OPOABIAETCA eIlle 0JHO IPEUMYINeCTBO TaOIHIHBIX QYHKIIHHA — BO3-
MOJREQCTE Pa3fesbHOTO NOCTYNA K JAHHBIM BHYTPH caMo# (yHEKIIHH. JTO
03HATAET, UTO JOCTYN K Gase JAaHHBIX AAA TONYIeHHA HAPAAOE MOMKET
OBITh CHOHIEHTPAPOBAH B OJHOM 3a0pOCe, a JJIA NOJYIeHHA KPUTePUIes —
B ADYTOM.

BepHeMcda k Hame#d QyHEIWH, ICEBIOKOA KOTOPOH nociae qo0aBiaeHHA 3a-
Opoca KPATEPHEB BEITJIATAT TAK:
BEGTHN
—— [PH KEBKLCTO HapsLa. . .
1 O0P

FITCH pocurs THTO v ordar;
EXIT WHEN p_curs%NOTFOUND;

IF nepeas_zanvcs OH 4oBuid_peruod THEN
Jalpyanis KpuIepur LI peluona
SND TR,

[F noBTOpHHE _Hapap THEN
PIPE ROW():
FNDOTF,

END LCCGP, - an¢ kaxforo Hapsja



174

InaBa 3. Tabnw4HLIe hyHKUWK

RETLRN;

END:;

OI'IPEJJ,EHEHME noTeHuywmalrbHbIX MOBTOPOB

Teoeps saliMmeMcss HeMHoro HoJiee CIOMKHON 3agadell — DOMCKOM I[IOBTOpR-
HEIX HapsaAoB. McnoaesayeM AJsI 5TOTO ABe OTAeNbHBIe omepanun. Ilepras
OMepAaItis Ha OCHOBAHEUHN CPABHEHUSA TUIIA U AATHI HAPSIAA C TEPBEIM THIIOM
HApPAJA B KPHTEDHUH OIPeIe/IHT, MOMKeT JIH Hapsal DOTeHIIHAIBHEO HMETh I10-
BTOP. Bropasja onepanusa TPpOCMOTPUT OCTAJILHEIE HAPAALI IO TOMY Ke aape-
cy ¥ BEIfepeT AelicTBHTeILHO MOBTODPHEIE, CPABHHE WX THI ¢ THIOOM TIO-
BTOPHOTO Bapsajd B KPATEPHH.

06acEHM DoapobHee HA KOHEKPETHOM OpHMepe. PaccMOTpHM TAKVIO 3a-
OuCh B TabiHIle KPUTEPHEB!

START DAT =TRST TYPT TD RTPTAT TYPC TD

19-APH-Cz 801 8/

9Ta 3anHCcE TOBOPHT O TOM, UTO €cnn HaduHAadA ¢ 19 anpensa 2005 roga B Te-
uyenue 30 guei 3a mapagom Tana 801 DocaeayeT IIo TOMY Ke afpecy HAPAL
Tuna 87, To 570 6yHeT HOBTOPHEIH HAPSA.

Teneps PaccMOTPUM CIELVIOLINE TPH HapAZAa.

ORDER_NUMB=H ORDER_DAI [YPE LD LOCATLON_LD
1018 19-APH-0h 801 343
1863 20-APR-05 a7 343
2228 Z21-APR-0b 7 343

Ilpu obpabGorke mHame#d QGyHEOuel Hapsag Homep 1016 mo aapecy 343,
mmeomuii Tuo 801, cHauana 6ygeT oTMedeH, KAaK KaEAHIAT HA HAJTHYHE
nopTopa. Bee mocsenyiomme Hapsabl THoa 87 mo agpecy 343 B Teuenue
30 nEeli OyayT cunTaATECA (DAKTHUIECKHIME DOBTOPHEIMU HapazaMu. To ecTs
B KAYeCTBe JeldCcTBUTEebHBIX IOBTOPHEIX HAPSA0B HAIA (DYHKITHS BEIOEpeT
mapaasl ¢ EoMepamu 1863 1 2228.

s HaxomaeHEUA (PaKTHYECKHUX NOBTOPHBIX HAapALOB HAMO CHAYAJA OTO-
OpaTs KAaHAUZATOR Ha DOBTOP. Hna Gonsmed cTpoHHOCTH KOZA BEIJENIHM
JOTHKY DOOHCKA «IMOTEHIUANBHBIX INOBTOPOB» B OTAENBHEVI) (DVHKIIHIO
c uMeHeM load_potential_repeat. CHauama TpuBeAeM KoM, a 3aTeM pasbe-
peMcd, KaK OH padoTaer.

Y Wy d
i s B - = TR T . .

PROCEDURE lvad potential repeat ( p locatior id NUMBER,
p_type_id NUMRFR,
p cate DATE ) IS

v _hash NUMBER,
BEGLN
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—— AFA KAKOOTO KpMTERkS. ..
FOR counter TN 1..v criteria. LAST LCOP

-- BCJM THMI HAPSAE NPUCYTCTBYET B CIHWCKE KpuTepres
Ik v_criteria(counter). first_type_id = p_type_ic [HzN

-— 20K LaTa COOTBETCTBYRT [LaTe <pUTepus
[F v_griteria(counter).start date <= p cate THIN

BHYVCNKTS XEW 008 ALRSCA ¥ Napd HAPSAOR KOMTEDPME
v hash := DBMS UTTLITY.GET HASH VALUE(p location ic || " ||
v_criteria(counter). first_type_ic || "7 ||
v criteria(counter). repeal Lype id,
~327/87,60533);

20K 3TOIC KpUTEPRMY ELE HET B CINKFCKE NOTEAUMa bHEX NOBETOPCE,
-- TO 33HECTW ero Tyla
LF NOT v_potertial repeat.cXLSIS(v_hash) THEN
v_potential repeat{v_hash).lccation_id := p_location_ic:
v potential repeal{v_hash). “irst type ic .=
v_criterialccunter). first _type ic;
v potential repeat(v_hash). repsat_type id :=
v criteria{counter). repeat type ic:

END IF:
END IF;, -- para covcisercisyeln
“ND TF; -- Tun Hapffa NPUCYTCTRYET B CMUCKE
FND TOCGP;  -- pns kakoro kperepkda

EHD load_potential repeat;

9To MOJKET IIOKA3aThCA HEMHOTO 3aIlIYVTAHHBIM, HO HAa CAMOM JA£JI€ 3TO OYLHBb
HpOCTOﬁ aJIrOpHUTM. J]JIH Kaaorce EpuaTepHA B JaHHOM DETHOHE HagO 3a-
JaTh TAKHE BOIIPOCHI:

Cosnagaer JIA NepBEIA THI HapALAa B KPUTEPHH ¢ THIOM ofpadarniBae-
moro Hapazga? Ecau aa, To TpogoI:KUTE.

IIpeanrecTByeT a1 JATa BBOJA KPHUTEpPHA AaTe odpadaTrBaeMOro Hapd-
ga? Ecin ga, To IpOLOJIAEHTh.

PaccunraTh Xeln-anadende Ha OCHOBe agpeca HapaAda U Iaphl THIOB Ha-
PAMOB, BXOAAIINX B KPHUTEPMA.

IIpucyTcTBYET U B ACCOIIMATHBHOM MACCHBE 3JIeMeHT ¢ PACCUNTAHHEIM
xemr-zEadenueM? Ecau HeT, TO IPOSOLKHATE.

Ho6aBuTE B ACCOMUATHBHEEIN MACCHB BJIEMEHT, COAEPIKAIINA agpec U Ia-
PV THOOB HaPAJOB EPATEPHUA, HCITOJLR0BAE B KadeCcTRBe WHAEKCA TOJNY-
JeHHOe Xelll-dHadeHne.

ECJ’II/I, HAIIPHMED, HafI,EIEE[bI TPH OTAEeJBHBIX MMOTEeHIHAJIBHBIX IIOBTOPDA, TO
HAI ACCOMMATHBHEIH MAaCCHB MOKET BBITJISIAETH TAK!

INDEX LOCATION ID =IRST TYPEZ ID RzPEAT TYPE ID
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-341 874 1878 202
-99 1098 7 18
88862 18 100 88

B sToM cayuae mrobble ToCTeAVIONTHE HAPAAL ¢ TanoM 202 u agpecom 874
OyAyT NPH3HAHE] DOBTOPHEEIMH, PABHO KAk W HapAAsl Tunos 18 u 88 mo aa-
pecam 1098 u 18 cooTBETCTREHHO.

Hy a reneph OpHCTYINM K MOHCKY (DAKTHUESCKUX TOBTOPOB.

OnpepeneHne akTU4ECKNX NOBTOPOB

Haiitn darTUYecKHe TOBTOPHI HECHO0XHO. KcluW THT HApAga COBOANAET
¢ THIIOM IOBTODA B KAKOH-MTHNG0 3a0MCH KPUTEPH H eCJIH HMeeTesl COOTBeT-
CTBYIOMIHH 5MeMeHT B ACCONMHUATHEBHOM MACCHBE TOTEHTHANBHEBIX TOBTO-
POB, TO 3HAYHT, HalijleH (DaKTHUECKHUK TOBTOPHBIH HApPAL. ITY YACTE TAK-
K€ BEIIEIAM B OTHAEeIbHYI0 DVEKITHIO.

e =T T wf
FUNCTTON order is a repeat ( p locaticn id NUMRFR,
p type id NUMBER
p dale DATE )
RETURN MJUMBER 13
l‘fn —————————————————————————————————————————————————————————————————— wlf"
v hash NUMBER;
BEGIN

ANA KAXOoro KpuTepes. . .
FOR counter TN 1..v criteria. LAST LOOP

—— BCJIW THI Hapsdd CoBradast C noBlogHum TWISM B 3dIHCK KEWiepks
IF v crite-ia(courter). repeat_type_id = p_type_ic THEN

= BWHMCIKTh XEI L8 AApecd v 1apsd HapHace <pr1epus

v_hash := DBMS_UTTLITY.GET HASH VALUT(p location id || ":° ||
v _criteria(counter). first type id || % 14
v_criterialcounter). repeat_type_id,
-37767,685533)

-~ BC/AV €CTh 3aruchb O NCTEHUVArBHOM NOBTCDPE, CHWTAEM,
4TO NOBTOR WMEET MECTO

LF v_potential repeat. EXIS1S(v_hash) THEN
RETURN{v_hash);

END IF;
END IF; THME HapaOooe COBNafawT
END LOGP:  -- a8l KAKLOI O KpK e
RETURN{HULL);

END orcer_is_a_repeat;

IIpueegem onucauue axropurMa. Jng xammol sanucu TaGIUIIBEI KPUTEDH-
eB IaHHOTO PeruoHa:
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e (Copnmagaer au THO 00padaTeIBAEMOro HapAga ¢ THIOM DOBTOPHOIO HAa-
pana xputepusa? Eciu ga, DpogoKHATE.

e PaccuuTaTh XeNI-3HAYEHUE HA OCHOBe ajJpeca HAPAAA W APl THITOB HA-
PALOE, BXONANIHNX B KPUTEDHHA.

* FEcau B acCCOODUMATHBHOM MaCCHBE MOTEHIIHANLHBIX NOBTOPOB IPHCYTCT-
BYeT 3JeMeHT ¢ HHIeKCOM, DABELIM PACCUNTAEHOMY XenIl-sHaUeHU0, TO
HalieH PaKTHUECKHUH IOBTOPHBIA HAPAX.

¢ BepEYTh DOIYyIeHHOE XEMI-3HAUEHHWE, YTOOE COOTBETCTEVIONIAA CTPOKA
morna OLITE HalileHa W cpasy oTOpaBJieHa B KOoOBeliep.

OkoHuaTenbHas hyHKLUNA

Teneps, KOrJa BCe COCTABJMAOIIHNE YACTH UMEIOTCS, BATJISIHEM elle pas Ha
nceBJoKo Halleld (hyHKITHH.

BEGLH

—~ APH KAKOOTO HApHza. . .
1 Q0P

~ETCH p curs TNTO v order;
SXIT WHEN pcu rs%NOTFOUND:

IF nepeas_sanucs OH HoBwi_peruod THEN
AL PY3VTL KprIeprE WIS peluong
“ND 1k,

[F 370 noTeHuWanh-d? NOBTOR, A00aBKTh ¢ B acCOLVATHEALA MACCHE.
IF neeTopHuk_Hapds then

PTPE ROWC();
=ND LF;

END LOGP,  -- /¢ kaxjoro Hapsjia

RETURN;
[HD;

ITonEOCTRI KOA (PYHKIIMH JOCTYIIEH Ha caiTe 5ToH KHUTHA B (aiime re-
peat_orders.sgl.

BbinonHeHue pyHKLNK

Dyernma seinonHAeTcA B SQL-onepaTope SELECT, KoTopHIH DepefaeT eil
apyroi#i omeparop SELECT. I nonuMalo, 4To 9TO MOXKeT IoTpeGoBATE onpefe-
JeHHOTO HABBIKA, HO TTOBEPETE — OHO TOTO CTOAT. Bor Kox SQL, BRIBEIBAIO-
mMH 9Ty OYHKIIHIO!
/+ Qair na seb-cadie: repeal orders.sgl +/
5G1> SELECT «+
FROM TABLE(repeat_order_finder{CURSOR(
SELECT order_number,
order_date,
region_id,

W &N
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§ type_id

7 location_id

8 FROM orders

3 WHERE order_date >= SYSDATE - 30
10 )33

Y

REGLON_ID LOCATLON_LIY FIRSI_IYPE_LD REPZAT_TYPE_LD

1 1 1 2
2 2 ? 3
3 3 3 4
4 4 4 5
4 1 il 5
5 5 5 6
3 b ] i
7 7 7 8
8 g § 9
£ a 9 10
10 10 10 1

11 rows selacted,

PesyapTupyioniee MHOKecTBO 00pabaTeiBaeTcs TaK e, KaK ecJIu Obl OBITIO
noaydeHo us Tabaunel uian npeacrasirerusa Oracle. OEo MoskeT OBITH Orpa-
sudeno yerosuamu, sampumep « WHERE first type id = 3». Ente 6o7ee
IEeHHO 3/{eCh TO, UTO PE3YJILTATE. HEKOET0 38 MAICJIOBATOr0 BU3HEC-IPOIleCcca
MOKHO HOJIVYUTL TPOCTHIM SQL-3a0pocoM, TO3BOIAIONIHM JIErKe CTPOHTL
OT4YeTHl. Bes BU3HEC-TOTHKA, OCYIIECTRAAIIAN 0TOOP 3alMCel, Pealnsy-
eTca B 0a3e AaHHBIX.

Koupetiepuzanua GYEKITUT TO3BONAET 06pabaTLIBATE 3a0HCH B MTPOIECCE
UX MOCTYIJIeHH A, cOeperad enie H0JbIIle IparcoeEHoro BpeMeH .

PyHKLNA CYyMMUPOBaHUA

Teneps HATHNIEM eMle OAHY TAOTHUYHYI0 (DYHKITHIO AJTA CYMMUDOBAHUA TI0-
BTOPHBLIX HAPAAOB [I0 peTHOHAM, a 3aTeM BCTPOUM ee B SQL-KoJ U3 npekl-
aymrero pasgena. Hopad QyEKIUA BEITIALAT TAK:

J+ Qair Ha eef-cabTe: repeat_crders_summary. sgl =/
CREATE OR REPLACT FUNCTTOM summarize repsaf orders ( p curs
CUrSOrs. repeat_summnary_curs )
R=TURN repsal summary [
PLPELINED
PAHALLEL_LMABL- { PARTLILON p_curs BY HANGL(region_id) ) AS

v_SUMmary_ re¢ CUrserg. repeat_summary rec;
v last regior NJMBER
v_count MJIMBIR = 0

BEGTH

-— AN Ka®boro NOBTORHOrS Hapsia
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LogP

M3BIEYE NCBTORHHE HapAd
FETCH p_curs INTO v_summary_rec:
FXIT WHEN p curs%NCTROUND

-— BCAKW 3TO Nepsas 3anucs. TO YCTAHOBWTh nokalbHai 1D peruoqa
IF p_curs%ROWCOUNT = 1 THEN
v_last_region ;= v_summary_rec, region_id;
“ND TF
-- BC/K 3TQ HOBWA pErvoH, NepefaTh B KOHBEHREpR CHETHWK PErHOHOR
M NEPEYCTAH0BMTE JICKANEHHE NEREMEHHbE
TIF v summary rec.reglon id <> v last region THEN
PIPE ROW(r-epeat_summary_o{v_last_region,v_court));

v lasl _region = v summary rec.region id,
v_count = 0;
END TF;

v ogount = v oount + 1;
END LOGP: 008 Kakporo NoBTORHGIG Hapaga

He 3abuTe Mpo NOCNSAHICK 3anUis
IF v count > O THEN

PIPE ROW(rapeat summary o{v_last region,v_count));
END IF:

RETURN;
END:

ANTOPHTM COCTOUT M3 OPOCTOTO IIMKJIA II0 BEIOPAEHEIM NOBTOPHBIM HApPS-
JaM, B KOTOPOM OHH CYMMHPYIOTCA 10 peruoHaM. Kak ToaeKo B Hapage Me-
HieTcs 3HAYeHHe HAeHTH(MHUKATOPa pPerHoHA, Pe3YJLTAT OTIpaBjifgeTcsd
B KOHBelep.

DyHKIUA CYMMHUDOBAHUA BhEI3BIBAETCA HB onepaTopa SELECT, KaK DoKasa-
HO HAKE.

SQL> SELECT «

? FROM TABLE(summarize_repeat_orders(CURSOR(

3 SELECT =

4 FROM TABLE(repeat_order_finder(CURSOR(
5 SELECT order_number

4 order_date,

7 region_id

8 type_id,

9 location_id

10 FROM orders

11 WHERE order_date >= SYSDATE - 30
12 m

13 D

REGION_ID REPEZAT COUNT
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10
10 rows selected.

IIpegcrapiennLIii 3aect coocob (MCMONL30BAHHE HECKOMLKNX TAGTHYHBIX
QOYHEIHH) HITOCTPEPYET VIOMHAHABIIYIOCS BBIIIE TeXHOIOIHID BIQHKEHMI ST
(MM oprasus3anuy OeNoYKH) TadanuHbX QYHENHE. PadoTa pacnpemes-
eTed MeXKY HeCKOABKUMH (PYHKIUAME, NepefalolliMH Pe3yILTATEl IO
merrouKe, 3aluch 34 3aNHCELI0, TOKA He 8yAeT cobpaHo OKOHUYATEIRHOE pe-
SYJBETHDPYHMIIEE MHOMKECTBO. C YUEeTOM NapasjiiaelIbEOr0 pPexHuMa paGOTIﬂ
ITUX {(PYHEKIIUN BLHIrOJa OT MCIOJNL30BaHUA TabauyHBIX PYHKIOUE cTaHo-
BHTCH OtIEBH,[[HOI';I.

Mpumepbl TAaONNYHBIX (PYHKLUN

B sToM pasiese NpHBeAeH P JONOJHHTENBHBIX IPHMEPOB, AeMOHCTDH-
PYOMKUX ya00CTBO HCOOJIb30BAHMS TAaOMAYERIX QYHKIHA B TaKUX saja-
yax, KAK JONCJIHHTeNbHAS TPACCHPOBKA, VCTAHOBKA BPEMEHHEIX OIpAHHU-
YyeHHH W NepHOJHYECKOe 00HOBIEHNE JaEHEIX. BO BCeX IPUMePaxX MCOOJNE-
3yeTcdA TAKOE NONE3HOE CBOHCTBO TAOMUIHEEIX PDYEKONUIH, KaK BOSMOKHOCTE
PABMECTUTE KOJ B omepaTope SELECT.

Tpaccupogka

BouspsmmHeTBO cpeacTs TpaccupoBkn PL/SQL (SQL Trace, DBMS_TRACE & T. m.)
VCTPOEHB] TAK, YTO HOCIe BRIIOJHEHNUS ONepalUi BaM Hajo Ije-To UCKATh
PesyIbsTaTH TpaccupoBEu. [laske marer Oracle DBMS_OUTPUT (mpocTefimimii
OTJIaOYHEI 1 HHCTPYMEHT) TpedyeT oTAeJI5HOIO MeCTa AJA BEIBOAA HPH HC-
OONBBOBAHHH cpejcTB paspaborku Tuna Toad uau PL/SQL Developer.

Tabnuugkie (GpyHKIHUKE DO3BOJANT BKJIKYATH OTJALOYHYIO HHMDOPMAIIHIO
B Pe3yALTATE 3aIpoca. B codeTanuy ¢ ABTOHOMELIMA TPAH3aAKIUAMHA OHHU
TOMOTAOT TPACCUPOBATE Jaxe onepanun DML. PaccmoTpum crnegyoniyio
(GYHEOHIO:

/+ Qair na sef-cadre: Lracer.sgl =/
CREATE OR REPLAGE =UNGTION tracer
RETURN debug t AS
PRAGMA AUTONOMGJS TRANSACTTCN;
v_gebug debug T = aebug T{);
BEGIN
v trace. ZXTEND,
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v trace(v cdebug. LAST) := "Started Insert At ||
TC CHAR{SYSDATE, "HH?4:MT:85");
TNSERT TINTO a table VALUES{1)
COMMIT;
v trace. =XTEND
v_trace(v_cebug. LAST) := 'Completec Insert At © ||

TO CHAR{SYSDATE, "HH24 :MI.SS");
RETURN{v Lrace):
END;

Bes npeanromenua ALTONOMOUS TRANSACTION MBI monyuumy GBI IPH BLEIDONHE-
Bun aanpoca ontubKy «ORA-14551: cannot perform a DML operation in-
side a query» (HeBO3MOIKHO BEIDOJHUTHE onepanuio DML BEyTpu sampoca).
Ecnu 570 npeanoskenue NpHCYTCTBYeT, PYHKIUIO MOKHO BEINOJIHHUTL H3
omepaTopa SELECT.

S0L> SELECT «
2 FROM a_table;

ne rows selecteo

30> SELECT +
2 FROM TABLE(tracer);

COLUMN VALUE
Startec Imsert At 22:04:28
Completed Tnse-t At 22:04:28
S(L> SELECT =

2 FROM a_table;

coL

1

YcraHoBKa BpeMeHHbIX orpaqueHnﬁ

Tabrumuable PYHKEOIHN MOTYT OLITh OY€HD [IOJIe3HEl IPH YCTAHOBKE OrPAHH-
YeHHS Ha BpeMs BEIOOPKHU 3amucell 3anpocoM. ITo YI0OHO, eClIH BhI XOTHTE
OPOTECTUPOBATEH CBOE IIPIIOKeHHE HA HEKOTOPOM NOAMHOMECTBe 3anucei
U He XOTHTEe MAATb, OOKa OyaeT BRIOpaAH OOMHEIA cmnucok. Craegyromasn
(GOYHEEIHEA TepefaeT MOIyUeHHBIE 3ANIPOCOM JAHHBIE B KOHBEHep B TeUeHIe
3a/laHHOTO TTapaMeTpoOM KOJHYecTBA CeRyHA. Kak ToILKO 3aJaHHOE BpeMs
HCTEeR4€T, BO3EPAINIaeTCA sHaAYEeHHe -1n QJYHHIIHH JaepepriaeTcAd.

/* Dailr Ha eed-calTe: time limit.sgl «/
CREATE OB BIPLAGE =UNGCTTON gef a fable
{ p limit NUMBER )

RETURN rowsel L

PIPELTHED AS
CURSOR curs geft a 15
SELECT =«
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FROM a table;
v_start DATE;
BEGTH
v_start = SYSDATE
FOR v a rec IN curs get a LCOP
PIPE ROW(rowset o{v a rec coll));
1F SYSDATE v_start »>= { p_limit « 0.0000115/4 } THEN
PIPE ROW(rowsel c(-1)):
EXLT,
=HD IF,
FND L QCF
[HD;

Bot opamep BeiGoprm us Tabaunsl, cogepskanieir 1000 saouceii:

S50L> SELECT =+
2 FROM TABLE(get_a_table(1))

(HH

661
662
663
664

1

5 rows selectec.

Ecau zanpoc Tpe6yeT A4 BEINOJIHeHNA GOJBIIe BpeMeHH, ueM p_limit ce-
KVH/, TO PYHEINA BRIALET 34 Ipefebl JHMHATA BPeMeHI.

Ncnonb3oBaHMe BNOXKEHHbIX KypCcopoB

C moMonIs0 TAaBGIHUYHRX (PYHEIHHA, KDOME BCET0 TPOYET0, MOKHEO, HCTIOTh-
3yd 3HAHUA O NPUAJIOKEeHHAH, IIOMOYEL BHIIOJHEHHUIO 3a0p0OCOB. Kiaccuue-
CHHUil TpHMeD BATTPOCA C HECKOMBKUMI YeaoBAaAME OR [XISTS mOKAaBaH B cie-
AVIOMIEM TpEMepe.

SELECT »
FROM main_table mt
WHERE coll = 1
AND ( TXISTS ( SELEGT 1
FROM or_table cre
WHFRF col11 = mt.coll )
CR TXTSTS ( SELECT 1
FROM or_table_two
WHERE col21 = mt.coll )
OR =xISIS ( SELECT 1
FROM or Lable Lhree
WHERE col131 = mL.celt ) ):

3ampoc BepHET 3alWch, €ClId COOTBETCTBYIONIAA 3amuch OyAeT HailifeHa
B moGoit us Tpex apyrux tabaun. Ilonyuyenneil B pexxame AUTOTRACE mian
BHINIOJIHEH A IOKaskIBaeT, uro onrauMusatop Oracle mcomoassyer mpocMoTp
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BCEX HCIOJIB30BAHHBIX B 3alpoce TabJul AJIA NOJYYEHH: elMHCTBeHHOH
PEBVIABTHDVIONIEN BATIHCH.

[xecution Plan

¢ SELECT STATEMENT Optimizer=ALL_ROWS {Cost=1 Card=1 Bytes=4)

1 0 FILTER

7 1 TABLT ACCESS (BY TNDCX ROWTD) OF "MATN TABLE™ (TABLC) (Cost=1
GCard=1 Bytes=4)

3 z INDEX (JNMIQUE SCAN) OF "SYS_C003477" {INDEX (UNIQUE)) (Cost=C

Card=1)

4 1 THREX (UNTQUE SCAN) OF "SYS COC3479° (THND=X (UNTQUF)) (Cost=0
Card=1 Bytes=2)

o] 1 THNREX CUNTQUE SCAN) OF "SYS COC3481° (TND-X (UNTQUE)) (Cost=1

Card=1 Bytes=3)
IHDEX {UMIQUE SCAN) OF "SYS_COC3483° (INDzX (UNIQUE)} (Cost=1
GCard=1 Bytes=3)

facs]
—_

Statislics

recursive calls

db klock gels

consislent gels

physical reads

redg s51ze

bytes sert via SQL:Net toc cliert
bytes received via SOLsHet from client
SQL+MNet roundtrips to/Trom client
sorts (memory)

sorts (disk)

rows processed

1

i
I
— P = O O L) D O

n

CeKIus CTATHCTHEHA TOKA3kIBaeT o6bheM paboTel, npogenannoi Oracle qua
OONYyYeHHA Pe3YIbTHPYIOINer0 MHOMECTBA, BKIAKYAaA 13 omepamuii corma-
COBAHHOTO YTEHHA.

Ho kak GwITE, eCcJTM HAM U3BECTHO, UTO Aaa Tabaunsl 0R TABLE ONE yermoBue
BEIIOJIHSIETCSI ¢ BeposiTHOCTHI0 90%, a AJIsT ocTANbHBIX TabJMII BEPOSIT-
HoCTE cocTapasier 10% ? Hago ppimonHEUTE Domck B Tadmaume OR_TABLE_ONE
W, TOJBKO €CJH TaM 3alHCh He HaljeHa, TPHCTYNATh K MOUCKY B APYIHX
Tabramax. OgHO U3 pelIeHHil 3aKA0YAeTCA B MCIOJMb30BAHNAN B TaOIHIHOH
(QVHKIIHHE BIOMKEHHBIX KYPCOPOB, ¢ TeM YTOOLI BCA OTIePAIl U IO-TITPEeKHEEMY
BEIIOJIHSLIACH B BH/E 3aIIpoca.

CHEATE CR REPLACE ~UNCTION nested
RETURN number t AS

-- NOAYHWT 8anucs ¥3 THashci Tabiavuul
CURSOR curs gel mlL I8
SELECT mL.celd
CUHSOR ( SELECT 1
FROM or_table_one
WHERE col11 = mt.ccl1 ),
CURSOR ( SELECT 1
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FROM or tablas two
WHERE c©ol21 = mt.coll ),
CURSCR ¢ SELECT 1
FROM or_table three
WHERE col31 = mt.coll )
FROM main takle mt
WHERE ¢ol1 =1

v_coll HUMEZR;
cursor one  S5YS ROFCURSOR
cursor two  SYS RFFCURSOR:
cursor_thres SYS_REFGURSOR
v duntiy NUME=R;

v ret val number t = number t{);

BEGLN

OPEN curs get nt;

FITCH curs get mt THTO v coli
CUrscr_one,
cursor_two,
curscr three

IF curs_get mt%FCQUND THEN
-- NCKCK B nepeon tadnuue OR
FETCH cursor _one THTO v dummy;
TF curscr one%-0UND THEN
v_ret wal. EXTEND
v ret val(v ret val.lLAST) := w col7;
ELSE
nowck B0 BTOpGH Tabawne OR
FETCH cursor two INTO v dummy;
LF curso_twokhrQUHD THEN
v rel wal. =XTEND;
v rel val(v rel val. LAST) := v _coll;
ELSI
- nowex B TpeTeber Tabnuue OR
EETCH cursor Three TNTO w dummy;
TF cursor TwosFOIND THEN
v_oret val, EXTEND:

v ret val{v ret val LAST) := v coll

END LR
END IF;
END IF:
END LR
IF cursor oneX%ISOPEN THEN
CLOSE cursor one:;
END TF:
IF cursor twol%ISOPEN THEN
Gl OSF cursor two:
END IF;
IF cursor_three%ISOPEM THzZN
CLOSE cursor three:



CogeTbl o patoTe ¢ TabnyHHLIMIK Y HKUATMIA 185

FND TF:
CLOSE curs_get mi;
RETURN(w ret val);
END;
Ilas BRIDOMHEHEHA NPH BRAOIeHEHOM AUTOTRACE A/A 3TOH (DYHKIIUK BBITJIA-
AT TAK:

30L> SELECT »
2 FROM TABLE(nested);

GOLUMN_VALUE

1

Executicn Plan

¥ SELECT STATEMENT Oplimizer=ALL ROWS {Cost=25 Card=816G8 Byles=18335)
1 0 COLLCGTION TTERATOR (PICKLECR FOTCH) O= "NESTID

Slallslics

13 recursive calls

0 db block gets
3 consistent gets
0 physical reads
0 rece size
397 byles serl via S0L+Nel Lo cliert
211 bytes received via SQL«Net from client
2 SOL+Net roundtrips to/from client
0 sorls (memory)

sorts (disk}

1 rows processed
PaccunTanEad ONTHMHZaTOPOM CTOHMOCTE BEITTONHEHHA TAKOH QYHERIHA
HAMHOTO BEIIIE, 4eM y 3anpoca, — B 25 pag. Ho 6ase jaHBEBRIX OPAXOAUTCA
BEITIONMIHATH FOPA3H0 MEHBINE paboThl, BCero 3 ONEPATIHH COrIacCOBAHHOTO
uyTeHEHA BMecTo 13.

Heboapmroe npeocrepeierre: HCIOAL3YHTE TaKOH c11ocod, TOIBKO

...@ eclIN BH 0DHADYMRUIN Y3KOe MEeCTO ¥ TONBKO MOocTe TIIATeNBHOTO
TEeCTHPOBAHWA. BRIMTPHII B IPOH3BOINTEIBHOCTH MOXKET He CTOHTh

R HAHCAHUSA, 0TAAIKH H CONPOBOMKISHMA JONONHUTAIRHOT O KO1A.

CoBeTbl N0 paboTe ¢ TAaGNUYHBLIMU PYHKLUAMMN

B zaBepmeHHe agUM HECKOJIBLKO COBETOEB, KOTOPEe NOMOTYT BAM TONHEe
ACIONB30BATE IPEHMYIIIECTRa TadIAIHBIX DYHKITAA.

Kputuka SYS_REFCURSOR

Dyernua Oracle $Y5_RCFCURSOR mosBomaeT ObICTPO 00BABATE ¢Iafo TANH-
3UpoBaHHAEIA mapameTp RLI CURS0R, ROTOPOMY MOKHO CONOCTABATE IPAKTH-
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yeckHn m060o# Kypcop. HMcemonpaya SYS_REFCURSOR murdA o0bABIeHHA THIA
JaHHBEIX TapaMeTpa, B (YHKITHIO MOKHO IepeaaBaTh Jiobol onepaTop SL-
_CCT UpH YCIAOBHI, YTO HAJ KYPCOPOM B Tese (PVHEOHH He BEIOOJHAETCA
HUKAKHUX geiicrsuii. Hanpumep, sTa QyHKINT MOXKET OPHHATS JH000H ome-
paTop SELECT.
CREATE OR REPLACE FUNGCTION wide open { p_curs SYS_REFCJRSCR )
RETURN number t IS
v_ret_val number_t = number_t();
BEGIN
v_ret val.EXIEND;
v_rel val{v rel wval. LAST) := 93
RETURN v ret val;
END;

C 1:005IM KOPPEKTHEEIM onepaTopoM SELECT oma 6yaeT pabGoTaTs.

S0L> SELECT «
2 FROM TABLE(wide_open(CURSOR(SELECT NULL
3 FROM DUAL)Y);

COLUMN VALUE

99

SGL> SELECT +
? FROM TABLE(wide_open(CURSOR(SELECT =
3 FROM orders)));

COLUMN_VALUE

OrpaEn4eHHUs DOABIAKTCA, KOTAa BHYTPHU (DYHKIOHH, YTO BECbMa BEDOST-
HO, HaJ0 U3BIEKATH 3anucH. I coxpaHeHUA 3anmceil morpedyoTesa mno-
KaJbHBIe TepeMeHHEIe.

CREATE OR REPLACE FUNCTION wide open { p _curs SYS REFCJRSCR )
HETURN number_t 18

v_rel val  rumber L o= number L();
v_order_rec orders¥ROWTYPE;
BEGIN

FETCH p_curs INTO v_order_rec;
v _ret val.=xXTEND
v rel val{v rel val. LAST) := 939
RETURN v ret val

EHD:

Teneps B QyHKOHID MOTYT OBITE NepeAaHBl TOIBKQ Te onepaTopsl SELECT,
KOTOPBIE BEIOUPAIOT Bee cTos0nel Tabaunel ORDERS. JIrobble Apyrae BEIZOBYT
omubry ORA-01007.

501> SELECT =
2 FROM TABLE(wide_open{CURSOR(SELECT NULL
3 FROM DUAL)));
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FROM TABLE(wide oper{CJRSOR(SELICT NULI

FRROR at line 2
ORA 010C7: wariakle not in select list
ORA 06512: at "SCOTT.WIDE _OPEN™, line 6

SGL> SELECT «
? FROM TABLE(wide_open(CURSOR(SELECT =
3 FROM orders))):

COLUMN_VALUTL

99

Tagum o6paszoM, B ((ZYHKIIHK MOKHO DepedaTh T06oH omeparop SELECT, HO
eCclIH B HeM 3alpaliuBaeTcA Ta0muna, oTamu=Ead oT ORDERS, dhyHKOUA 3a-
BepmuTcea ¢ omubkoi. ubroers SYS_REFCURSOR 1 cnafo THNH3UPOBAaHHBIX
Kypcopos REF CURSOR B 00miem cayyae OKas3blBaeTCA COMHNTENbHOMH.

B cuny ckasaHHOrO, MBI PEKOMEHAYeM HOJHOCTHRI H30ABHTHCA OT HILIIO-
3HH 'MOKOCTH M MCOOJb30BATh Kypcopsl REF CLRSOR co cTporuM KOHTPOJIEM
THOA, 06LABIeHHLIE B IeETPATH30BAHHOM IIAKETe, KAaK MOKA3aH0 HILKEe!

CRICATT OR RECPLACT PACKAGE cursors AS
TYPE crder_curs IS REF CJRSCR R=ZTURN orders%ROWTYPE;
EHD:
¥ B AAJIbHEHIIeM UCIOJB30BATh UX B TAOMUYHBIX QYHKIIHUAX.
CREATE OR REPLACE ~UNCTION wide open { p_curs cursors.order_ours )
RETURN number_t T8
v_ret val  rumber_t = number_t();
v Orger rec p_curskROWTYPE;
BEGTH
FEITCH p_curs INIO v_crder_rec;
v_rel_val.EXTEND,
v_ret_val{v_ret_val.LASl) := 99;
RETURN v_ret_val;
END;

HooosHUTE/IbHOE OPEUMYINECTEO TAKOMY OOAXOAY AaeT OIPUBA3KA THIA
JAHHBIX JTOKANBHON nepemeﬁﬁoﬁ, B KOTOPYIO H3BJERKAOTCH 3AaMIHUCH, HETIO-
CpeJCTBEHHO K THIY CTPOTO THIIH3HPOBAHHOIO Kypcopa. Biarogapa sToMmy
SKOHOMUTC BPeMd BRITOJMHEHEHA, Tak Kak Oracle He IpuaeTea 3aHHMATHCT
BEIACHEHHEM CTPYVHKTYPLI BO2BpaniaeMblX gadHEIX. [loMumMo sToro, modas-
JAETCH BOBMOMKHOCTE KOODAHUHHPOBATH onepaTopsl SCLLCT W napameTpsl
KYPCOPOB € IIOMOIOBID MEHTPAJIN30BAHHOI'O IIaKeTa — B TOM Cjyd4ae, eciii
BOBHHKHET JKeJlaHne ITO-TH00 MBMeENTEH. He OpHAeTCs MEHATH KaKAVIO
GOYEROHIO I8 COXPAaHEHHU A COrIACOBAHHOCTH.

REF CURSOR v BnoxeHue

Tabruuaple GYHKIINA BO3BPAMIAIT KOMJIEKIHH, IOITOMY HET IIDPOCTOrO
crocoba 06BABHTE CTPOTO TUIH3HpoBARHEIA RLI CURSOR, uT06B HCOOIB30-
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BaTh ero npu BroxkeHdu. Ilosromy opuxogured 00bABAATH THO RCCORD
C TOH 3Ke CTPYKTYPOH, 4TO M V KOJNJIEKIHH, a8 3aTeM CBA3LIBATE ¢ Hell RLT
CURSOR TaKHUM CIIOCOBOM:
CHEATE OH HEPLACE PACKAGE cursors
TYPE v_numbe-_rec IS RECORD ( number_col NUMBER ).
TYPE rumber_curs 1S REF CURSCR RETURN v_numbar rec;
END:

Teneps REF CURSOR co cTporuM KOHTPOJIEM THIIA MOJKHO HCIOJL30BATH BO
BIIOKEHHOHN TaGmuuHO# QVEKIHH.

CREATE OR BEPLACE ~UNCTION nested_number { p_curs cursors.rumber_cLrs j...

Wcnonb3oBaHue ycnoBum

He 3abrIBaiiTe 0 IpON3BOAATEIRHOCTH, KOTIA OPAMEHSIETe YCIOBHA K (PYHK-
HusiM, 0CODEHHO KOrfa pernraere, nepejaTh JH SHAUCHUS IapaMeTpPaMp
B QYHKIHIO, ITOOLI OHKN TaM HCIOIL30BATHCE AT (DOPMHPOBANH PERY.Ib-
THPYVION[ET0 MHEOMKECTBA, WIN OPAMEeHNATh HX K BO3BPAI[aeMOMY Pe3yiabTH-
PyHOIIeMy MEOeCTBY. BoT ABa npuMepa, DOACHAIOIINE 9Ty MBICAL. B mep-
BOM M3 HHX yciaoBHe (col” - 'A') OpUMeHAETCS K BO3BpAIllaeMOMy MHOMe-
CTBY 3amHrceil mocse Toro, KaK 0Ho 661710 chpopMHApoBaHO OYEKOHEH.

SELECT «
FROM TABIT(a Function)
WHERE colt = A’

Bo BTOpOM npHMepe sHaUeHHEe [IepefaeTcsd OpAMO B (PYHEIHI H TaM HC-
OOIB3YeTCsa AN (POpMUPOBAHHUS Pe3YIbTUPYIONIET0 MEHOKECTBA.

SELEGT =+
FROM TABLE(a Funclion( A" ):

OneBUTE CI0KHOCTE AATOPUTMA H 00'BEM JAAHHBIX, UTOOR! PEIIATH, KaKoil
W3 TIOAXOI0B NPEeAIOUYTHTENbHEE B BAILIEM CIy4ae.

CraHgapTysauna MMeH oObeKTOB U KOMNIeKLUUN

PaspaboTas HeCKONBKO MPILIOMKeRNH ¢ HCTOMB30OBAHNEM TAGIHIHEIX (DYHK-
HHEI, a¢C ’I‘peBOPOffI JaMeTHJI, KaK pacTeT KOJHYeCTBO NOBTODAKIIHXCH TH-
OB 00BEKTOB M KosuteKIni. HanpuMep, s1 cosgas aBa TAaKUX 00beKTa:

SGL> DESC experiment_results_o

Hame Wul1? Type
SAMPLE AMT NUMBER
501> DESC research_tallies_o

Hame Mull? [ype
TALLY TCTAL NUMBER

3areM co3[aJ HA UX OCHOBE KOJUIEKIIHH C COOTBETCTBYIOOINMHA UMEHAMH,
3aMeHUB cYDDHUKC «_0» HA «_t». ITO caMBIil MPOCTOH TpUMeD ToH Hepashe-
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DPHXH, KOTOPYIO #A CO3[4J, COCPENOTOYHBIIHNCE HA YaCTHOCTAX, a He Oaase
JaHHEIX B meaoM. IloToM A BEpHYICA K 9TOMY MECTV W 3aMeHHJ 5TH ABa
00'BeKTa OGHHAM:

501> DESG number_o
Hame Null? Type

GO NUMEER

y MeHSHA eCTb aHaJIOI'MYHEBIC 6&303]’:18 06'bBHThI HANA JRPYIHX THIIOB JaHHBIX,
BRI0YAN D051 YARCHAR? HecKOMBKMX CTAHJAPTHBIX PABMEPOB.

Eme ogue cragaapr, KOTOPOTO A OPHAEP/RUBAKCE, — HTO HCIIOJIB30BAHUE
cydpdhurca « 0» B HMeHaX 00LeKTOB U cy(dhurca « t» B UMeHAX KOJIIEK-
mEi (Bau Tadaun). JTo D03BONAeT MHe OBICTPO PARNTHYATE HX THUIHL.

Octeperantecb HeobpaboTaHHbIX NCKNMIOYEHNUN

ObpaboTKka HCKJINUYEHHH B ()YHKIHAX, IOMEIIeHHEBIX B omepaTop SELECT,
Tpedyer ocoboro BEUMAHNA. 34eCh 5TO HeCKOALKO CIOMKHee, YeM OPOCTasT
Tepenada OMUuHKHM B BEIZBIBAIONIVIO MporpaMmy. Hampwmep, 9To AeTAThH
B CATYalllH, KOT'da B OpHBeJeHHOM IIpHMepe PYHKO U HOPOMAaeT HCKIIIO-
gyerme NO DATA FOUND?

CREATE CR REPLACE FUNCTION unhandled
RETURW number t AS

v ret val number t o= number t():
v gunmy MUMBER
BEGIH
SELECT 1
INTC v_dummy
~ROM DUAI
WHERE 1 = 2;
v_ret_val. EXTEND;
v ret val(v ret val.|AST) := 1;
RETURN{v_ret_val);
END;

Homnxern mu onepartop SE_LECT BepEYTH HCKIIOUEHMEe B TAKOM BHe?

SGL> SELECT +
7 FROM TABLE(unhandled};

COLUMN VALUE

0RA-014C3: no cata founa

B aTom cryuae Oracle npEgeTcsa Ioagep:KUBaTh ABE CTPYKTYPEI BEIXOAHBIX
JaHHLIX: OQHY AJis YCIEMIHOIO BLIDOJHEHHS, 8 BTOPVIO, COCTOANIVIO 3 OJ-
BOro cronbma YARCHARZ, nmia moaMoixkHOTO coolimenuda o6 omubre. Taxoi
TOAXOM BOZMOKEH, HO OH CTAT 6B HCTOUHHKOM TpoSIeM AJIA BJIOKEeHEHBIX
TaOMEYHBIX (PYHKIIHH, TAK KAK HM TOXe IPHIII0Ch ObI 00pabaTelBaTh BEI-
XOJHBIe HAHHLIE, IMEIOIIHe ABe PadINudHLIe CTPYVETYDEI. 9T0 OBII0 ORI
CJIHAIMEOM CJA0MHO.
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MosxeT 01T, SCLECT IPOCTO 3aBEPIIHTCA ¢ 0IMUOKOI?

301> SELECT =
2 FROM TABLE(unhandled};

0RA-01403: no cafta feoung

ITo aydllle, YeM BO3BpPallaTh cooblmeHne 00 ommbOKe, HO HHOTAA MOIKET
cOHMBATE € TOJIKY.

Pemenne, npumenaemoe Oracle, 3axouaercd B TOM, UTO PYEKIHA, B KO-
TOPOHA BOBHHUKJIA OMHOKa, TPOCTO He BOSBPAIIAET CTPOK.

SQL> SELECT +
? FROM TABLE(unhandled)};

noorows selected

Hago oueHs TiaTersHO 00padaTEIBATE BCE BOBMOYKHEBIE HCKIIOYEHNA, HHA-
ye Bama TabauuHas QYHKIIHA MOXEeT He COOBIUTEH 0 BOZHUKITIeH OIIHOKE.

Mepenaya 06LEKTOB BMECTO KypCcOpOB

He Bce sHaroT, uro Tabnmuebie GYHKIHH MOTYT B KAa4eCTBE IApPaMETPOB
OPHHEAMATE He TOJABKO KYPCOPEL, HO H KOIeKInU. BOT IpocToil npuMep:

CREATE OR REPLAGE ~UNCTION give me_ a_
RETURM number_t 18
v_ret val number t := number t(};
BEGTH
v rat val EXTEMD(p ccl. COUNT);
FOR counter TH v ret wval.FIRST..v ref wval.lAST LOOP
v_ret_val{counter) := p_ccl{counter);
END LOGP;
RETURK{v_ret_val}
END;

collection { p_col number_t )

W BOT KAK OH BRITIOJIHAETCA B 0nepaTope SELECT:

SOL> SELECT +
2 FROM TABLE(give_me_a_collection(number_t(1,2,3)));

COLUMN_VALUE

OtcyTtcrBUe pexxkuma Read Committed

HecmoTps Ba TO ¥To TAOIHIHEBIE PYHRIIHH BBEIIIOJIHIIOTCS BEYTPH OLEeDATO-
pa SELECT, oEH B X0Ae BEINOJIHEHHA He MOTYT BOCHONE30BATLCA IPEUMY-
ImMecTBAMA HCIONIbayeMol B Oracle apxureKTypsl «read-committed» (ure-
HHe TOMBKO 3a(pUKCHDOBAHELIX AaBEHEIX). JIDGREIM 3ampocam, BBITIONHAE-
MBIM BHYTPH TaOJIH4YHON GyHROINH, pe:xuM <«read-committed» gocrynen,
HO caMHd TaOnum4HEble OVHKIAA B 9TOM OTHONIEHEHH pafoTAalOT TaK JKe, Kak
u Tr0bsie Apyrue GyEROHH. PACCMOTPHM TaKV0 TAGIAUHY IO QYVEKIHIO:
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CREATE OR REPLAGCE =UNCTION neot commitfed
HzTURN number_t IS

v_ret_val NUMBER_I := NUMBER_T();
v_count  MUMBER
BEGLIN

SELECT COUNT(=)

INTO v_court

~HOM orders;
v_relt_val. EXTEND;
v_ret_val{v_ret_wval.LAST) := v_count;
DBMS_LGCK. SLEEP(10);
SELECT COUNT(~)

INTO v_count

FROM orders;
v relt val. EXTEND;
v_ret_val{v_ret_val. LAST)
RETURK{v rel valy;

EHD:

v_count;

OHa sampallnBaeT KOJHYECTBO CTpoK B Tabamme ORDCRS, sxaer 10 ceryHA
W OOBTOPSEeT 3alpoC, BO3Bpallad Pe3VAbTHPYIONIee MHOMECTBO M3 DTHUX
OBVX sHaueHHi. Ecom BEI BEIDOTHNATE 8TV MDYVEKIIMIC B OJHOM CeaHce, 3aTeM
yvaanuTe (1 3apUKCUPYeTe yaaleEne) H 3aKa30B B APYTOM ceaHce (Tpeano-
JIOJKHM, 2T0 OPOHCXOAUT B paccMaTpuBaeMoM 10-ceKyEAHOM HHTEPEBAJIE),
TO OOJIYUUTE CJAeAVIONHe Pe3yIbTaThl:

501> SELECT =+
2 FROM TABLE(not_committed);

COLUMN_VALUE

10000
9995

HmefiTe B BUAY 3Ty 0CoBeHHOCTE, KOrga OyaeTe BEIOHpPATE MesKAY TabIHd-
HEIMHE PYHKIHASIMHE 1 3anpocaMi. Eciau BeI cunTaeTe, YTO JOCTYII B PEKUME
«read-committed» DpUHEOUOHAJBHO BayeH, TO, BOSMOJKHO, OT TADIHYHBIX
QYERI I TyUIle OTKA3aTh .

3aknwyeHue

Korga Bet ncononeayere TaGiauuHyO PYHKIHIO, OPOrPAMMA CTAHOBUTCA Tab-
numeit. YTo s XoUy 5THM cKas3aTh! PaKTHIECKH OporpamMa (Barma tabmmd-
Has PYHKINA) BEICTYIAET B POJIH HCTOUHHUKA JAHHEIX, K KOTOPOMY aipecy-
I0TCA 3alIPOCHl, — B TOYHOCTH, KaK K Tabnume. TabnuuHEle PyEEOHNA OTAHY-
HO NOAXORAT AJA CIYyUAEB, KOTJA CIOMKHASA JIOTHKA AOJHHA BHIMNOJIHATECH
HeTIOCPEICTREHHD B onlepaTope SELECT, gyTo yacTo GRIBAET ITPHW BRATTMOIeHCT-
suu Oracle co croposEaME npuaokesnaMu. Q0befUHeHHE 5TOH BOZMOMKHO-
CTH C MOTIBHIO MAPaNIeILHOTO BEIMOMHEHHA TAOMINIABIX (PYHKIWH TOSBOMII-
eT [TOJIYYHTH IPeKPACHBII MHCTPYMEHT I8 afMAHNCTPATOPOB 6a3 JaHHBIX.
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ToBopa BOCTYOHBIM A3BIKOM, WUQPOEAHLE — 9TO COKDBITHE COIEDIKHUMOTO,
H3MeHeHHe TAHHBIX TAKIM CO0CO00M, UTO 3HAHIE 0 TOM, KaK BepHYTh JAaH-
HBIE B HepPBOHAUAIBHBIA BHI, JOCTYIHO TOMBKO HX CO3JaTeN0. B »Toii rna-
Be MBI 00cyaaM moggep:xKy mudposanns B Oracle, ocTagaBIABaAChE OPeHK-
JIe BCero Ha KOHOEIITHAX U BO3MOMKHOCTIX, HanboJiee MHTEPECHBIX aIMHHMI-
cTpaTopaM 0a3 namHbIX. JcHOBHOE BHUMAHNE OVAET VAeTeHO MCIOJIb30BA-
HHUI0 BeTpoeHHBIX naxkeTos Oracle: DBMS_CRYPTO (HocTyleH HAYHMHAS C BEDCHHI
Oracle 10g Release 1) u DBMS_OBFLSCATION_TOOLKIT (McIOMB3VETCA TPEHMY-
TIecTBEHHO ¢ §oJee pARHUMHE BepcuAME). OcTaHOBUMCA TAKiKe Ha 3aIHTe
JTaHHBEIX Ha TUCEe, HE pacCMaTpHUBasd 3aNIATY TaHHBIX B IpoTecce Nepelaun
MeKIYy KJIHEeHTOM K CepBepOM H 3alllHTY JaHHBIX B IIPOLEcce ayTeHTH{H-
Kamum (IBe mocjefHHe sagadyn TpeOyoT Hamudma onouu Advanced Secu-
rity Option (ASQ), nocraBngemoil 3a oTfeapHY©0 naaTy). Mekiawdyermem
ABIAETCA TONBKO IIepeJada Oapojieil, KOTOphle IMA(PVIOTCA BCEraa, Hesa-
BrcuMO OT HEayuaug ASO.

B aToii riraBe BB HAYYHUTECH CO3IaBaTh 0A30BYH0 cHCTEMY DIHGpPOBAHHUA, 3a-
IATIAINYI0 KOH(UIeENAATEERE JaHEHEle 0T HeABTOPU30BAHHEBIX ITOJB30-
BaTeJxei. Brl y3HAeTe, KaK NOCTPOUTh CUHCTEMY VIIPAaBIeHUT KJIOYAMIT ITH(p-
poBaHHuA, 00ecIeUUBAKIIVI) OJHOBPEMEHHO COXPAHHOCTH KJIOUWeld U Opo-
3pavYHOCTE JOCTyIa K JaHHBIM AJIA DOJIb30BaTeNlell IpHIoKeEUH. BEI TaKKe
MO3HAKOMHUTECE ¢ KPHOTOrpathUUIeCKHM XelINpPOBaHAeM W HAYUHTeCh HC-
0IB30BATE KO ayTeHTHOuEanny coodmenuna MAC (Message Authentica-
tion Code). ByzeT onncaH peskuM OpospadEero mmppoBasusa gaaasIXx TDE
(Transparent Data Encryption), moasusmiuiicsa B Oracle 10g Release 2
H DO3BOJAOIINAN ¢ HANMEHBIIHMHE VCHIHSIMA INHQPOBATE BAYKHEIE JaHHBIE
H YAOBJETBOPSIONINA TPeGOBAHUAM MHOTOYHCIEHHEBIX HODMATHUBHELIX 0-
KYMEHTOB.

B cooTBeTcTBHU ¢ pekoMegganmuamn Oracle, ecam BuI nemonnayere Orac-
le 10g, Bam caeayeT mepedTH K HCOOIL30BAHAI0 TakeTa DBMS_CRYPTD, oTra-
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saBmiuch or DBMS_OBFLSCATION_TOOLKIT. Ommakro, mockoasky Bepcud Oracle®
Database Bce enle IMHPOKO HMCOOMB3VETCS, MBI CHAYaJ d HBYUYHM TaKeT
DBMS_OBFLSCATION_TOOLKIT, a 3aTeM pacCMOTPHM BOSMOMKEOCTH Bepcum Ora-
cle 10g. Haxke ecii Bbl HCIIOAB3VETE HOBY IO BEPCUI, BAM HMEET CMBICI IIPO-
YHUTATE 9TOT Pasfei, YTo0bl yOeINTHCSI B TOM, YTO BBl XOPOIIO OPHEeHTHPYE-
Techb B KOHIENIHAX MUPpPOBARUSA.

ITaxeT DBMS_CRYPTO mMeeT psjg nperMyLecTs neped DBMS_OBFLSCATION_TOOLKIT:

e DBoxpmuii BeIGOp aATOPUTMOB MHAGMDPOBAHNA, B YACTHOCTH, HOAIEDMKEA
nocrneneero craanapra AES (Advanced Encryption Standard).

e BosMOMXHOCTE DOTOYHOIO ]].II/I@IPOB&HHH, TO €CTE OPraHM3alIlMHd OOTOEA
npefHA3HAYEeHHBIX IJIA ]JII‘I(prBElHI’IH JaHHBIX.

e Tloggep:xra anroparma SHA-1 (Secure Hash Algorithm 1).
e (CnoocoGHocTh cosgasnd koma MAC.

o IMMudposanue Gonpmux 06bekTOB (LOB) B ux cofcmaeennos dopmare.

Bce oTi BosMoOKHOCTH OVAVT paccMOTpPeHEl B JaHHO riase. B npuioe-
HuH A BH HafifieTe KpaTKHUi CIpaBOYHNE N0 IPOIeAypaM M DYHEKIIHAM Ia-
XeToB DBMS_CRYPTO m DBMS_OBFUSCATION TOOLKIT.

B aToif KEHIe HE pacCMaTPHUBAIOTCA MOAPOOHOCTH KPUNTOrpa)mIecKux a-
TOPUTMOB, TEOPHS KOMIBIOTEPHOTO MIH(MPOBAHAS M HCKYCCTBO €r0 IpUMe-
HeHHA — 5Ta 00acTh TpedyeT ropasfo Oosee ray0oKoro I3yIeEdA, I€M MBI
MOJKeM 3Jech cefe TORBOMUTE. MEI cTpeMUMCA JTHINE K TOMY, YTOOB YHTA-
TelH MOTJH OPHCTYIUTL K COBNAHUI) B3ANIHMIEHHOH CHCTEMEI HA OCHOBE
BCTPOEHHHBIX HHCTpYyMeHToE Oracle, a He mao0peTaal BeJlOCHIIE], 3aHUMA-
sICh PEANTHBAIIAEH yiKe CYNIeCTBYOMINX alropuTMos. CymIecTByeT MEOKE-
CTBO OPEeKPACHBIX KHHUL, M3 KOTOPHIX BBl MOJKETE NOUYEPIHYTH HOMOJHH-
TeIbHEIE CBEJEHNS [0 KPHUITOAHANN3Y, MATEMATHYECKHUM OCHOBAM IIHN(-
POBAHUS U CMEXKHBIM BOIIPOCAM.

BeepeHue B WLinpporaHue

MaBaiiTe IpeACTABUM, YTO BEL KaKABIH JeHE YEOCHTE ¢ paGOTHI JOMOH CBOH
HOYTOVE, & HA CIeAyIOmee YTPO IPHHEOCHATE ero o6paTHO B O(IC U IIPHCTe-
THBAETE K CBOEMY CTONY KabeaeM ¢ KOJOBBIM 3aMKOM. BBl Belb IOHAMAaeTe,
KaK BajKHO IOMHUTH KOLoBYI0O KoMOuEanmio? Eciau BAPYT BRI ee 3adyieTe,
Bamt HOyTOVE OVIeT OPUKOBAH K CTOJY, MOKA Bbl He mepepe:kere Kabenb.
MoskeT OBITE, BEI JIETKO 3aIIOMHHAETe MUQPEI, HO A JHYHO — HeT. 1 ¢ Tpy-
JIOM 3a0OMHHAI AaiKe cBOH Tese()OHHBIH HOMED, HE TOBOPA ViKe 00 OKDY-
JKAOOIMX MEHS MHOTOYHCIEHHBIX CEKPETHBIX HOMEPAX: HOMEpPE COIlMAD-
HOTO cTpaxoBaHusi, PIN-Kome 6aHKOBCKOTO CIeTa, IapoJie ToJIOCOBOM mod-
TEI U (yBEL) rogoBmuHax. Yrobsl cOpaBUTheA ¢ BTOH OpobaeMoli, 1 Hallles
TeHUAJILELIH cIoco0 3a00MUEAHNA KOTOBOH KOMOUHAIHN: A HAKJIEWT STH-
KeTKY ¢ KOJOM NPAMO HA 3aMOK)

Teneps ¥ Bac, HABEPHOE, BOSHHUK BOIIPOC, PHCKHETE JU BEl JOBEDUTH MHE
Karoi-EubGyas cexpet!
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Moii MOBT, KAK U Y BCETO OCTAJBLHOIO YeJI0BeYecTBa, BRIYAET B cebd moi-
TOBPEeMEHHVIO 0AMATE (AUCK) U 0IepaTHBHOE 3a00OMHAHAIOIEe YCTPOHCTBO
(03Y), u, noxoxe, uncia obsiuHo 3anuckiBaoTesa B 03V, HexoTopoe Bpe-
Ms YHCJIA UCIOJIB3YIOTCS, a4 3aTeM, 9T00BI 0CBOOOJUTE MECTO AJIA HOBBIX,
onoMedaroTes Kak yerapeBmiue (cosceM Kak B obiactm SGA seseMnoaapa
Oracle) u 3abriBaroTess. B KoMIObI0TEepax TaKkoe IOBeJeHNe ABIAETCA OITAT-
HEIM W 3aKJAaJBBaeTcA OpH IIpoeKkTHpoBanun. CYB]I npegHasHadarwTCd
I XpaHeHHI HHEQOPMATHH W OIPEJOCTABICHNA €@ T0JAb30BATEIAM TI0 3a-
opocy. McTopuuecK CUHTAETCA, UTO TPeOYIONIe AOCTYNA DOIL30BATEIH
yiKe OPONLIH OpPOmeAypy ayTeHTH(HAKANNHN, HTOATBEPAHBINYID, YTO OHH
Je#cTBUTENLEO Te, 3a Koro cefsa BulgaioT. IIpu sToM npeanosaraercs, 9To
camo 1o cefe XpaEWUInAIe KoEQUIeHTHATLHON HHMODPMAIIAA He ABIIETCA
OpemIbro B cucTeMe 0e300acHOCTH.

Boamoxkno, Korga-uubyanL Tak 1 0yaeT, Ho TOJNBKO He cefiuac, Korja B3IoM-
MMUEHA, KAjKeTceA, YiKe TOBCIOAY: BOSMOMKHO, OHH TPOCTO JTIOGOTBITHEL, a4 MO-
JKeT OBITh, HAMEPEBAITCA IPOJATh CBeJeHEH A O COCTOAHAH BAIIHX CUETOB
KOHKYPEHTAM HJIH OTOMCTHTH BaM 3a 4TO-TO, PA3PYIOIUB cHcTeMy. ATaka
MOKeT IPOU30UTH CHADYKHU, depes MHTepHET, HIH U3EYTPH Balleil opra-
HEusanun. (McecaeoBaHHAS U B CAMOM Jefle TOKA3BIBA0T, 4T0 60JIbITHHCTBO
BBJIOMOB OPOHCXOJAT UBHYTPH.) OUeBUIHO, HPH CTOJb MHOIOYMCIEHHBIX
yrposax 6e30m0acHEOCTH YYBCTBHTENbEBIE JAHHBIE AOJUKHBI OBITH 3aIIUIIE-
HBI OT HEABTOPH3OBAHHOIO A0OCTYNa. KakHe iKe BO3MOMHOCTH LpPEIOCTaB-
asier Oracle gust Takol saniuTer?

Bepaemca & MoeMy KOToBOMY 3aMKY — ero xomOmuanuda 3451. He 6ynyan
3aKOHUYEHHBIM HINOTOM, A He CTAJ 3alHCLIBATE HA CBOEM 3aMEe 3T0 YHCT0.
BmecTo 3T0r0 g4 BoCoonp30BaAICA KOMOHHALHER, KOTOPYIO IIOMHIO 8cezda —
6754, u ¢ ee TOMOIIBI0 HBMEHILT KOMOHHAIIHIO, CIO?KHUB COOTBETCTBYVIOIIHE
OUQPEL:
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B peayneraTe nonyunnuck gucya 9, 11, 10 u 5. B croeil cxeMe A UCTIOTB3VIO
TONBKO OJHO3HAYHEIE YHACHA, AJA 9TOr0 A cOpACKHIBAK B JBY3HAYHEIX YHC-
nax mudpy gecaTKos, Torga 10 opespamaerca B 0, 11 opeepamiaerca B 1
ut. . IIpu nomomu cBoero cekpeTHoro Kaiua 6754 a1 DpesBpaTHN YHCIO
34561 8 91056. Hmenno 3mo YACTO A HATTHCAT HAa KOJOBOM 3aMKe, 4 BOBCE He
HCXOHYI) KoMOuHanuo. Ecerm g 3a0yay ee, TO OPOUNATAN HATHUCAHHOE HY
3aMEE YHCT0, ¢ TOMOTIHIO CBOSTO MAaTHYecKoTo umesna 6754 sBeimonaio gefer-
BHA, TPOTHBONOJOKHBIE CIeIaHHBIM PaHee, H IOJAy4dy Yucio 3451, koropoe
oTEpoeT 3amMok. Yucao 9105 oTKpEITO A1A BCeobIero 0603peHus, HO IOXH-
THUTENb He CMOKET OTKPEITh 38 MOK, IIOKa He Y3HAET eIlle | KJIi09, 6754,

Taxum 00pasoM, 4 QW UPPOEAL TACTO, NPEICTABIAIIIEE MOK KOJOBYIO
roMGuHamuoo. Yrcro 6754 HCcOIoAB30BAHO B TPOIECcce NIH(MPOBAHUA B Ka-
YECTBE K.H4d. JTOT THI MHPPOBAHNSA H3BECTEH KAK CUMMEMPULHOE WLP-
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POGAHUE, TAK KAR JJd 3alIU(PPOBEIBAHUA U PACIIA(DPOBEIBAHAA UCIOIbIY-
eTCcs OLAH I TOT Ke Kiaid. (B OpoTHBONOIOMHOCTE 3TOMY IPH ACHMMET-
PUYHOM MH(QPOBAHUN, OODUCAEHOM HHIKE B ATOH IJIaBe, IPAMEHAIOTCH ABA
KJII0OUA: OTKPBITEIE 1 cekpeTHEI. ) OnHcaHHBIA MHON cnocod mudpoBaHMs
KOZOBOH KOMOHMHANIMN IpeACTABIAeT cO00I NpocTeHINyIO peantnsaiio a.a-
zopumua wugposanus.

KomMnoHeHTsbI WngposaHnsa

HapaliTe TOALITOKHAM, YTO HAM Ha NAHHLIH MOMeHT uaBecTHo. CHerema
mudpoBaHHAS, KAK MOKA3aHo Ha puc. 4.1, BRIOUAeT B ceba HeCKOMBKO Oa-
30BBEIX KOMOIOHEHTOR!

*  AJTOpATM
o Kmoa

® Tuno mudgposanus (B JaHEOM caydae CUMMeTPHUIHOe, T. K. A 3amiid-
POBBIBAHUA W PACINH()POBEIBAHHA HCOOIB3YETCHA OAWH | TOT ¥Ke KJIF0T)

IIpeanonosxkum, 4TO 3JI0YMBIIIIEHHUK, PEOIABIIANA YEPACTh MOH HOYTOYK,
OBEITAETCA OTKDEITE 3aMOK. UT0O eMy HY:KHO A4 yeInelnaol Kpaxu? Bo-nep-
BEIX, EMY HAJI0 3HaTh AITOPHATM; AONYCTHM, OH €70 3HaeT Graromapsa ToMy,
UTO 5 XBACTAJCS KOJJIETAM CBOeil coo0pasuTelbHOCTHIO, WIH OH UHTAI 3TV
KHHATD'Y, WIH TOT &JIr0PHTM IHPOKO HEBecTeH. BO-BTOPBIX, €My Hal0 3HATH
KJAI0Y. A 5TO TO, YTO A MOI'Y s3alidTHTh. [laxie ecld BOpPY H3BECTEH alro-
PHTM, 51 MOTY Hage:KHO COPATATE Kitod. Ho B ey TOro, YTO KJI0Y COCTOUT
Beero aume ms 4 nudp, Bopy morpedyerca ge Oomee 104 (10000) monsiToxr
O ero yragbiBaEua. M DTOCKONBKY BEPOATHOCTH VIAABIBAEMAA B KAMKI0H U3
TOMNBITOK PABHBI, TO TEOPETHYECKH BOPY B cpemHeM Hamo nepebpats 5000
xomOuEanui. BoaMmoskeo 11 5107 B Hamem cayuae BOPY OPULETCA 8PYYHYH
ToBOpPa4YHBATE KoJNecHKkH 3aMKka 5000 pas. dTo HEenpocTo, HO TeOpeTHYECKHA
BoaMo:xH0. Teneps A yiie He UyBCTEBYIO ¢cefa B 0€300aCHOCTH.

il Anropumm E

p—

1

JawndpoeaHHue
JaHHbIE

Puc. 4.1. KomnonenmuL cumMMempuUiLHozo WLQposans
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Kargumu coocofaMu i Mor Gbl SalllHTHTH KOJAOBY KOMOHHAIIHIO CBOErO
samira?

e f mory 3aceKpeTHTE AJTOPATM.

e 5 mory caenaTh KJIKY TPYAHO yralblBae MBIM.

e 5 mory npuMeHEATE 008 3THX METOIA.

TlepBhlli BapUAaHT He TOLXOLHUT, €CAH S HCIOJAb3YI0 00IeN3BECTHEIA aaro-
purMm. §{ mory paspaboraTh cBOH cOOCTBEHHBIHN, HO HOTpadeHHBIe BPeM:I
H CHJIBI MOTYT He OKYITHTECSI. ANMTOPATM I03:#e MOKeT OBITh PACKPEIT, 4 ero

3aMeHa — OUEeHE CJIOMKHAS 3aJa4a. JTH AOBOAEl IDHMEHHMEI H K TPETHEMY
BAPHAHTY, TAK YTO OPAKTUYECKYIO MeHHOCTE IPEJCTABIAET TOILKO BTOPOH.

BnuaHwne gnuHbl Knoya

Mosa kofoBadA KOMOHHAIHA — 3TO IPEACTaABJIeHHBIE B YHCJIOBOM BHIE CEKpeT-
HEBIe AaHHBIe. ECJIH BJIOVMBINIIEHHUE PEIIHUT B3JOMATH 3amlu(pPOBAHHBIN
Kox, To BeinosHeHHe 10000 urepanui Aaa ero yraablBaHHSA — TPHBHANL-
Has 3a7a4a; KoJ OyIeT B3JIOMaH MeHee YeM 3a CeKYHIY. T0 eclu A HCIoIb-
3VI0 BMeCTO IH(QPOBOrO KJAMUa ajxdasuTHo-nudposoi? 3to gmact 36 Bo3-
MOKHBIX 3HaYeHHA I KamAoro CUMBOJA KJIKYA, TAK YTO B3JOMIIHKY
npujaeTcsa nepedpars He 6osee 364 uam 16793616 KoMOUHATIMIN; BTO CIOMK-
gee, geM 10000, HO BCe eme BoaMOXKHO. K04 KoMKeH OBITH YCUJIEH HITH
clielad Bolee «CTOHKHM» 3a cUeT yBeJIUUeHHA ero ANUHEl. B Tadn. 4.1 mo-
kasaHo, KAK BO3pAcTaeT KOJMIHUUYeCTBO NOOLITOK, Heo0XoAHuMOe NiId YraJnl-
BAHWA, C YBEIHULHUEM JANMHBI KI0Ya. Tak UTO CEeKDeT MOBRITIEHAA CTOT-
KOCTH KJIOYa 3aKJIIYaeTCA B YBEIHYEHAH €TI0 AJIHHBI.

Tadauya 4.1. JJauna aapagumuo-yugpogozo Kioua i MOKCUMAAbHOE TUC LD
RORLIMOK, Heobx0dUMbLX ONA €20 Yealdbi8aHUA

Jdanaa kaoda | MakenMaabHOe THCT0 MONBITOR AJH YTaAIRAHHA
1679616

60466176

2176 782 336

78364 164 096

2821109907456

101 559956668416

0 3656158440062 976

.

=0 e = & e

He 3abriBaiiTe, YTO KOMIOBIOTEPEI ONEPUPYIOT OUTAMH 1 GaliTaMu (T. €. IBO-
HYHBIMH YHCJIAMH), a He aJ(paBATHO-IH(POBEIMH CHMBOJIaMHA. B oTgesns-
HOM paspdafe KI0UY4 MoKeT HaxoAuTkeda 0 unu 1, nosromy 10-paspagEwiil
KJIIOU MOKET OBITE Hafifern 3a 219 uau 1024 NoTBITKHA, UTO He TPeACTABIAST
HUKAKHX TpyAHOCcTel. Ha NpakTUKe 3TO 03HAYALT, YTO KJOY JOJIKEH OBITh
HaMHOTO InmHHee. [[THUHA KA0Ya BEIpa)kaeTcda B OMTaX, TaK YTO KJIOY H3
64 nmudp BaseiaeTca 64 -6uToBsIM. B a6, 4.2 mogkazaHa 3aBUCHMOCTE MeX-
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oy I[.TIHHOﬁ ABOHYHOIO KJIKYA H MAKCHM&aJbHBIM EOJHYeCTBOM IIOCIEITOR,
HeoﬁXO,HHMBIM OJA ero yraablBaHM A.

Tabauua 4.2. Tauna 080ULHO20 KA U MAKCUMAADHOE YUCA0 TLOTLBLINOK,
HeoOx0dumvlx Aaa ez0 Yyzadvl8aHua

Hnnea karoda | MarkcHMaapHOe SHCIO0 IOBITOR 108 yTaAbIBAHAA
56 72057594 037927 936

a7 144115188075 855872
58 288230376151 711 744
59 576460752303 423 488
60 1152921504 606 846 976
61 2305843009213 693 952
62 4611686018427 387 904
63 9223372036 854 775808
64 18446 744 073709551616
65 36 893488147419103232

HeMm gIHHHee KIANY, TeM TPYAHee BIAOMATE miudp. Ho ATUHHLIE KI0YNR
Tpedy T 60IbITe BpeEMeHH JJdA IMTH(MPOBAHNA, TaKk KaK TPOIEccopy IpUXo-
OUTCA BRINONHATEL §60abITe paboTsl. IIpu TpOEKTHPOBAERUH HEPPACTPYETY -
PEI MUGPOBAHUA BAM, BOBMOKHO, IPHAETCA HCKATH KOMIPOMHCC MeXIy
JIHHOK KI0Ua H ¢Telennio 6e300acHOCTH.

CpaBHeHUe CUMMeTPUYHOro U aCUMMEeTPUYHOro
wudgposaHua

B npuBeneHHOM BBIIIE IPHMEDPe AJIA 3aMIH()POBBIBAHUA U PACOIH(POBEIBA-
HUS HCOOJIBB0BANCA OAWH U TOT JKe Kiaod. Kak yiKe roBopumocs, mudposa-
HHe TAKOr0 THIIA HABBIBAGTCS CUMMEMPUYHbM Wudposanuem. Ilpm Tarom
M POBAHAN BO3EHKAET OJHA HeHU30e:KHAs TPYAHOCTH: M3-3a TOTO, UTO
JaHHBlE PacIIu(pPOBBEIBAIOTCA TEM jKe KJIOYUOM, 9TOT KJIOY J0JxeH OBIThH
u3BecTeH moayuaTeso. Takol KW, OOBITHO HA3LIBAEMEBIH CexpentHbiM
KAKYOM, TOAYIATENb NOJKeH Jaud0 Y3HATh 40 [MOJYyYeHHS zallu{)poBaH-
HBIX AAHHBIX (TO €CTh AOJIKHO HMETh MECTO «COorjalueHne 00 oOMeHe 3Ha-
HHAMHI» ), THG0 KJ0Y T0/KeH DePechlIaTLCA BMeCTe ¢ JaHERIMA. Jna xpa-
HHUMBIX JaHHBIX (Ha JUCEE) TAKOI KJII0Y JOMEeH XPAHNTHCA KaK YacThb a-
3Bl JAHHBIX, 9YTOOBI I PHJIOKEHUA HMEJIH BOZMOKHOCTb PACIIH(POBATE HX.
Puckm, BOSHHMKAIOMINE B TAKOH CHTYALWH, OYeBHAHBI. llepechliaeMblil
KJII0Y MOKeT OBITh MepexBadeH B3TOMIITAKOM, a KU, XpasAniAica & Dasze
JaHHBIX, MOMKET OBITh YEDaIeH.

Ins penreHusa JaEHOH IPoO0IeMBl YACTO HCIOJAB3YETCA MU POBAHLE APY-
TOoro THIA, IPU KOTOPOM KIIOY, OPHMeHAeMBIH Ad DIn)poBaHEAd, OTIHYA-
eTcA OT KJIUAa, HCTOIh3VEMOT0 IPH pacmin(ppoBsIBanun. M3-3a pasnuunsa
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Ixon DoxedH

3aumdposaHHLe
BaHHbe

N i

Puc. 4.2. Basoaas exema acummempuiiozo wudposanus

Kaodell Takoe mu@poBaEme HASBIBAETCH acummempuinvim. BeiaegcTsue
HCIONB30BAHUS ABYX KIH0YeH — ceRPeTHOT0 U OTKPEITOTO — OHO TAKIKe Ha-
BLIBAGTCH ULPPOBAHUCH OMKPOLIIBLM KAWL0M. DTOT ONLKPbLATLIL KK,
He0DXOOMMBIH OpH MIHQPOBAHKHA, H3BECTEH OTOPABHTENI0 H (PAKTHYECKH
MOKeT ¢BODOLHO pacnpocTpasaTheda. Hpyroil, cexpemustit Kaw0Y, HYXKEH
TOJNBKO [Js PACIIM(POBEIBAHHS AAHHBIX, 3aOIH(MPOBAHHEBIX OTKPEITEIM
KJIOUOM, U JONKeH XPAHUTHLCA B TalHe.

ITocMOTpUM, KaK MU(GPOBAHNEE OTKEPLITEIM KIIOY0M MOKeT pafoTaTh B pe-
ansHOI xusEn. Ha puc. 4.2 noxazaHo, uyTo [[X0H 0XKHIAET COOOIIEHHE OT
HMoxeiin. Ilponece mMudpoBaEA COCTOUT H3 HECKOABKHX IIAT0OB:

1. I»xoEH cozaaeT ABa KIIOYA: OTKDPEITEIA U CEKPETHBIA.
2. OE oTOpaBIgeT OTKPHITEIH Kiod [[xefiu.

3. [meilH 3amnpOBEIBAET NCXOAHOE CcoobmieHHe (HA3BIBAEMOE OMKDbi-
mbtM mMexcnom) ¢ DIOMOMILIO OTKPRITOr0 KJI0YA U IIoChlIaeT samudpo-
pagHoe coobienne oY,

4. J:xoH pacmmpPOBBIBAET €TI0 IPH HOMOIIH CTeHEPUDPOBAHHOTO UM pPaHee
CEKPETHOTO KIHYA.

OfpaTuTe BHIMaHHAE, UTO 3[IeCh CTOPOHE] He 0GMEHHBAKTCA PACTIU(PPOBEI-
BAOIIAM KIH4YoM. OTKPBITEIH KIH0Y DOCBIJIAETCA OTIPABHTEIID, HO TO-
CEOJBKY KAK 3TOT KIOUY HE TOAUTCA ANA PACITH(POBBIBAHAA JaHHBIX, €I0
BOBMOKHEIA MepexXBaT He co3fjaeT HUKAKOW YIPO3EL.

Crenyer, 0fHAKO, OOACATHCA TOIBITOK COY(PUHTA B (DANIHAETA, CIOCOGHBIX
HapYIIATE GE30IacHOCTL AAHHOTO cmocoba mudpoBarua. CileHapmil Mo-
JKEeT OBITh TAKIM:



BeeneHue B WNdpoBaHue 199

1. JI:o0H cosmaeT mapy U8 OTKPEITOTO U CEKPETHOT0 KJYell U mIepeaeT oT-
KPBITHIH Kir0u [[ixeiin.

2. BairoMOIuE MpOCHYOIHBAET KAHAJ CBS3ZH M HEePEXBATHIBAET OTKPLITHIH
rxwou lxosa. HEorma game sToro He TpedyeTed, Tak Kak JKOH MOMKET
HaMEPeHHO CAeJIaTh OTKPEITBIH K04 000Ie0CTYIIHBIM.

3. BaIoMIIHK ¢ IOMOIIBK CEBOMX IpOI'paMM cosjaeT dpyzym napy Hs OT-
KPBITOIO H CEKPETHOTO KJtoueil (Mcnonsaysa uMa [lxoHEa, ITOOR MMHITH-
POBATE IPUEANIEKHOCTE OTKPBITOTO KI0UA €My ).

4. BanoMImHAK OTOPaBIAET CTeHEPUDOBAHHBIM UM HOBBIH OTKDEBITHIH KJIOY
BMECTO HCXOJHOI0, codgagaoro [lxorom. [>keiin HUYero He 3HaeT O NOJA-
MEHE ¥ CYHTAeT, YTO 3TO IOMIHHHBIHA ka4 [xoHa.

5. IskelH MHAQPYET 9THM OTKPHITEIM KJIIOYOM COQOINEHHE H OTIPABISET
ero I:xkoHY.

6. OnHaKO B3IOMIIHE MO-NPEKHeMY IPOCIAYIINEAET KAHAJ U MepeXBaThl-
BaeT 3TO co0bOIeHHe. ¥ HEro ecTh CEKPETHBIH KJIKY, COOTBETCTB YOOI Hi
OTKPBITOMY, [OOSTOMY OH MOMeT pacluu(posaTbk cooldmienne. Yepes
MI'HOBEHHE IPEHMYIIECTBA CeKPETHOCTH CBe/leHEl HA HeT.

7. Ilpaeaa, ocraerca Beboabmasa npodiaema. Korga J:KOH B KOHIIE KOHITOR
nmoJjydaer Sﬂ.mH(bDOBaHHOG COOGHIEHHB H ObITAETCA ero pa.cmn(hposa'rb,
ero jKJIeT paszodyapoBaHme: UMEKIHNCA ¥ Hero CeKPeTHRI A KU OKa3kbI-
BaETCA HEMOAXOAANIHM. 3TO BLIBOBET oiospente. Bo nabe:ranue DToro
B3JIOMOIUKY HAMO JUIILF ODOBTOPHO 3amIH(POBATL coobIeHNe HACTOL-
MM OTKPBITEIM KJIK4YoM oA 1 nepecaars emy. JI3KoH BpsAg Id 1ora-
JaeTcda 0 TOM, YTO Ha CaMOM OeJie IPOM30IILI0.

3eyuwnT nyrawomie? Eme 6e1. Hy 1 KakoBo ke pernenne? PellieAne 3akIi0-
YyaeTcd B TOM, 9T00BI KaK-TO OPOBEPHATH NOANUHEHOCTE OTKPERITOTO KII0Ya
u y0eauThCA, YTO OH CO3JaH HACTOAIIAM OTOpaBuTeneM. [[JId 3TOro MOMXKHO
BOCIOJIB30BATHCS OPOBEPRON omnevamixos nasvyes. JTa TeMa BEIXOTUT 3a
OpeleNsl TaHHOH KHITH, HO, B IBYX CI0Bax, xorjga :xelH mudpyeT cood-
IeHHe OTKPBITEIM KJIIOYOM, OHA IPOBEPAET «OTIeYATOK Iaiblia» — CHIHA-
TYPY KJII0Ua, YOe:KIAACH B TOM, UTO OH AeHCTBHTENLHO NPUHALICKUIT
Jxxory. (AT0 06CyIKASHHE MOKA3BIBAET TAKKE HE0OX0[IMOCTE 3a0TUTh] Ka-
Hala CBASH MeKAY OTOPaBHTENeM B HOIyYaTeIeM.)

JasHeie 3ammu(POBRIBAIOTCA W PACOIM(POBLIBAIOTCS PASHBIMM KJIFOUAMIHI,
TaK KaK e paciu@poBEIBAIOIIHE IPOLEce Y3HAET, KaK0OHU KJII0Y HCIOIb0-
BaJICA TIPH MHpposaHuu? BemoMHaNUTe, UT0 00a KIK049a OBLIH cTeHEDPHPOBA-
HEI HONydaTeNIeM OJHOBPeMeHIo, BelIeJCTBHIe 4el'o Me)kJy HUMH CYIIeCcTByeT
onpefeJeHHAA MaTeMaTHUYeCcKad 3apucuMocThs. JIHH U3 HUX — MMPOCTO NIpO-
THBOIIOIOKHOCTE APYTOT0: CAeJaHHOE ¢ DOMOIIB0 OTHOTO KJI0Y8 MOMHO OT-
MEHHUTEL IIPpH NOMOIITHA Apyroro. llosToMy pacmIU(ppPOBBIBAIITHN IpoIece
MOKET BOCCTAHOBUTE NaHHBIE 683 HCIIOJIB30BAHUA KJIKYa TTH(MPOBAHUAA.

Beneacrrue TOro, 4To MY OTKPBITEIM W CEKDETHBIM KJIHYAME CYILIECT-
BYeT MAaTeMATHYECKAd 3aBHUCHUMOCTH, TEOPETHYECKH MOKHO BBIUNCINTH
CeKPeTHHI i KJII0Y HAa OCHOBE OTKPBITOTO KJ0Ya, XOTA 3TO BECEMAa TPY/I0EM-
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KU Imporece, TpeDYVOIMHI paslomeHnd HA MHOMKHTETH 0YeHE QOJIBIIAX
gucesn. IlosToMy OIS YMeHEbIIeHHA BEPOATHOCTH B3/IOMa METOIOM «IPyOoH
CHIIEI» 0OBIYHO HCHOAB3YIOTCH KA0UR gnuroi 1024 6uT, B TO BpeMA Kak
OpH CEMMeTPHUYHOM Mu(POBAHHHA OpUMeHaA0Tea H6-, 64-, 128- n 256-6u-
ToBele Biaoun. druma B 1024 61Ta apraercsa THIOBOH, HO He CTAXLAPTHOM.
Bosee KOpOTKHe KIKYH TaKKe MOTYT OBITH HCTION530BaHEI.

Oracle DozBoIgeT HCIOAL30BATH ACHMMETDHYHOE lI[Hq)pDBaHHE B IBYX CH-
TYAOHAX!

e TIpu nepegade JaHABIX MeXAY KIHEHTOM U CEPBEPOM.
e Tlpu ayreETHOHURKAINY TOIH30BaTe .

B oboux cryuaax Tpefyerca sammane komnouenTa Oracle Advanced Secu-
rity Option (ASQ), orcyrersywmiero B 6a30Boil KOE(DUTYDAIUA H [TOCTAB-
JAEMOTO 34 OTAEILHYIO IIaTy. OTOT KOMIOHEHT AKTHBAPYET MHU(poBaHHE
ACUMMETDHYHBIM KJIHOYCM TOJIBKO B VK&3aHHBIX CAVYAAX; OH HE WMeEEeT
OpOCTOro, FOTOBOCO K HCHOONB30BAHHI0 MHTepdeiica, KOTOPBIH TO3BOIMI
OBl OPraEU30BaATh IH(POBAHNE BCEX XPAHUMEIX JaHHEIX.

EmnacTBeREHEIH OpHeHTHPOBAHHBIH Ha paspafoTYAKOB HHCTPYMEHT, CBO-
6oarEo gocTynEed B Oracle, ofecmednBaeT cMMeTPUYHOE IMHPOBAHEE,
ITosTomMy B gaHHOH rylaBe MBI COCPELOTOYAM BHEIMAHUE Ha 9TOM BHAe Inp-
POBaHUA.

. Tak KK OPH ACHMMETPHYHOM MIHGPOBAENN HCIOIb3VIOTCA PDAZHEIE
- s KJIIOUH 45 3aI) pOBRIBAHKA H PACIIH(PYPOBRIBAHNS, OTIIPABHTE IO
w ﬁ\: HE H4J0 3HATh CEKPETHBIH KJKWY, KOTOPHIHA DYIeT HCNOAb30BAH 110~

* ayuaterem. IIpm cumMerpugaOM I pPOBAHNE, HAIIPOTHAB, HCIOIAE-
3yeTca OIMH M TOT e KIIY, H03TOMY B TAKUX CHCTEMAX 3AIIUTA
KAI04ei 09eHb BajKHA.

Anroputmsbl WngposaHus

CymrecTByeT MHOTO PACOPOCTPAHEHHBIX H KOMMEPUECKH JOCTYIHEIX aJI0-
PHTMOE MH(POBAHES, HO MBI OTPAaEHYHMCA 34€Ch PACCMOTPEHHEM aNro-
PHTMOB INAQPPOBAENAA CHMMETPHUYHEIM KJIOY0M, Toaaep:xuBaeMerx Oracle
B PL/SQL-nporpammax. Anropurmsr DES u Triple DES noggepskusaiorces
ofoumi BerpoeEHBIMH maxeTaMu Oracle: DBMS_CRYPTU m DBMS_OBFLSCATION
TOOLKIT; HO Tomsko B DBMS_CRYPTO, moasusnieMmcs B Beperun Oracle 10g Re-
lease 1, nognepxuBaerca ajdroparm AES,

Data Encryption Standard (DES )

HeTopuiueckH TOCHOACTBYIOOINM CTAHAAPTOM MH()POBAHHS CTAN AJT0-
purMm DES. O= 6511 paspadoran dosee 20 neT Eazafn ana HanuoranasHo-
ro 6opo craggapros CUIA (National Bureau of Standards), mozanee
MpeBpaTABINeroca B HanWoBAIBARIH AHCTATYT CTAHJAPTOR W TEXHOJIO-
rum (National Institute of Standards and Technology, NIST). Beaeger-
Bue sToro DES cran cragmaproM AMepHEAHCKOTO HATTHOHAJIBHOTO HH-
cruTyra cragaaptoB (American National Standards Institute, ANSI).
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06 anxropurme DES 1 ero HCTOpHHA MOJKHO PACCKASBIBATE 094€HB AONITO,
HO 3[eCh Mbl He CTAHEM €r'0 OIHUCLIBATE, & PACCMOTPHUM JIUIIL €TI0 IpHuMe-
"Herue B B]l Oracle. 3toT anroput™ paboTaet ¢ 64-paspagHEEIME KJIOYA-
MH, HO oTOpackiBaeT 8 paspsaaos, QaKTHYECKH HCOOJIB3VS TOIRKO H6.
Banomoruxy mHago nmepebpars 72 057 594 037 927 936 xombumaimii,
uTOOE! YrajgaTe KIH0Y.

HexoTopoe peMsa DES Bronse cOOTBETCTBOBAJN TPeOOBAHUAM, HO, B KOH-
oe KOHOOB, HAYaJl YyCTAapeBaATh. J_IJIH COBPEMEHHBIX MOIIHBIX KOMIIBHTE-
POB €ro B3JIOM He OpPeACTaBJseT TPYAHOCTH, HECMOTps Ha Heolxonu-
MOCTE nepefopa 60JIBIIOro KOITHIeCcTEA KOMOHBEATU N IPH TOHCKe KII04a.

Triple DES (DES3)

Wacturyr NIST npeanoxun pazpaboTaTh Ha OCHOBE HCXOJHOIO aJro-
purMa DES noBYIO cXeMy, B KoTOpo# mMudposanie JAHHLIX BLITOIHI-
TOCE GBI ABAMKALI HJIH TPHMEALI, B BABUCUMOCTH OT HCITOJNBIYEMOTO De-
MUMA. SIOYMBIIIJIEHHNEK, NBITANIANACA B3JI0OMATE KJIOY, J0JKeH Oy-
aeT mepebparts 2112 g 2168 oMOUHEATIHH B ABYX- M TPEXITPOXOTHOM PEIKIU-
Me OIppoBaHudA cooTBeTcTBeHEHO. B DES3 menonesyeTca KI0OY AIHHOR
128 wiom 192 6uT, B 3aBHCHMOCTH OT HCIOJNb30BAHHA IBYX- HIH TPEX-
OPOXOMHOH CXEeMEI.

Arxroputm Triple DES To:ke y:Ke HauHHEAEeT ycTapeBaTh 1, kKak u DES,
CTAHOBUTCA HEHAEHHBIM IDH OIIDEISJeHHOM B aTaK.

Advanced Encryption Standard (AES )

B nHoatpe 2001 r. 8 197-m Brinycke FIPS (Federal Information Process-
ing Standards — PegepanbHEBIe CTAEAAPTE 00pabOTEH HHPOPMAIINH)
Obl710 00BsIBNEHO 00 yTBEpKAeEHN HOBOro craggapra AES (Advanced
Encryption Standard — ynyunressrsiil craggapT oimpoBagnsA), BOTYOA-
fomero B ety ¢ Mmada 2002 roga. ITosHBIN TeKCT CTAEAADPTA HAXOAUTCA HA
catite NIST mo agpecy hitp://csrc.nist.gov/CryptoToolkit/aes/round2/
r2report.pdf (sTa cChIIIKA HMeeTcs Ha caliTe HamIel KHNATH).

Huxe B 9TOH riiage MBI IOKayKeM, KaK HCOOJIb30BATE D€PeYHCTIeHERIE AJ-
TOPUTMBI, VKA3LIBAsI COOTBETCTBYVIONINE DapaMeTpPhl HJINH KOHCTAHTEL BO
BCTpoeHHBIX maKerax Oracle.

ﬂOI’IOH HeHne K cuernieHune

B nponecce mudpoBaHHA (PACMEHT AAaHHBIX He oOpabaTeiBaeTcda ILejH-
koM. O6pruEO0 OH pasduBaeTca Ha OJOKH mo & 0ailT, KaMAbBIH M3 KOTOPBIX
obpabaTeiBaeTca HesaBHCHMO. HOHEYHO, AMMHA Taxoro 6ioka He obsasa-
TeJIbHO KPATHA BOCAMH; B TAKOM CJAydYae ajJropUTM A00aBIsSIeT HEAOCTAIO-
miHe CHMBOJEI B IOCTeAHION DIOPOHI0, VAIHEAM € poBHO A0 8 baiiT. Taxkoi
Opomecc HazblBaeTcd donoaneHuen. Jonongenne QOMKHO TPOURBONUTECA
Tak, YTOOH BAIOMINHAE He MOT OTPEAeNHTh, UTO HMeHHO OBIIT0 Ho6aBIeHO,
U HCOOJIB30BATE 9TH 3HAHMAA JJIA B3J0OMAa KJI0YA MHuMposaduda. ITo0kl BBe-
IeHIe 3AN0JHNTeN He BARSLIO Ha 0e300aCcHOCTE, MOMKHO BOCIOAL30BATECS
moctynHeIM B Oracle roroBeim Meromom gononHeHnda Public Key Crypto-
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graphy System #5 (PKCS#5). EcTb enle HECKOMBKD DEKHMOB, IIO3BOJAI0-
IIHAX BEIMOMHATH JOTTOJHEHHE HOJMAMEA HJIH HE HCINOJIb30BATEH BATOJTHATENN
BoBce. [loa:ke B 5TOH rIaBe MBI TOKaKeM, KAK HCIOJIB30BATH 3ATIOIHHTE-
JIH, VKASbIBAS MapaMeTRhl MK BeIOMpasa KOHCTAHTEl BCTPOEHHBIX MAKETOR
Oracle.

Tax Kar gFaHHBIE DeJsITCS Ha GIoKH, HeoOX0AUM cnocod COEIHHEHNA STHX
610K0B of0paTHO. DTOT OpOIEcC HA3BIBAETCA cuenteHuem. HamgeXHOCTH
CHCTeMBEI IMHIMPOBAENAS B eI0M 3aBHCHT OT TOTO, KAK COBAMHSIIOTCI U 3a-
mudPOBEIBAIOTCA HIOKH — IO OTJENEHOCTH HJIW COBMECTHO ¢ COCEIHUMH
6roxamu. Oracle nogAepKUBACT CASAYIONIHE METOIB] CIIEIIeHM:

CBC

Cipher Block Chaining — coennenuwe 8/0K0B ITH(pPOTERCTA, HAHOOIEE
pacopocTPAHEHERIH MeTO CIenTeHuA.

ECB

Electronic Code Book — ssexTposEHasa KoLoBadA KHATA.
CFB

Cipher Feedback — o6paTHas ¢BA3E OO IMAMDPOTEKCTY.
OFB

Output Feedback — o6paTHas cBA3b 0 BEIBOLY.

Humxe MBI paccMoOTpEM, KAK HCIOOJB30BATH 3TH METOABI, BBIGHpaH oapa-
MeTphl H KOHCTaHTBI BO BCTPOEHHEBIX [IAKETax Oracle.

LUndgpoaHune B Oracle9i

HagafiTe HauHeM mogpobHOe 0b6cy:xaenue mugpoBasus B Oracle ¢ obzopa
naxeTa DBMS_0BFUSCATION_TOOLKIT. HecmoTpsa Ha To 9o cefigac Oracle pexo-
MeHJVeT DOMB30BATRECS Hosee HOBRIM naxeToMm DBME_CRYPTO, GonbIuuHECTBO
OPraum3anuil ene He TePeBeN HA Hero CROM MPHUIOMKEeEAS, TOSTOMY eCTh
CMBICI HadaTh ¢ foJee cTaporo makeTa.

L)

- - ; i
| -1 Ecnu Bl paGoraeTte ¢ Oracle 10g 1 HaUnHAeTe HOBLIH IPOEKT, TO, Bé-
\ o s POSITHO, 3AXOTHTEe HCIIOAL30BATH BOSMOMKHOCTH, OIMCAHHEIE B pas-
w g,

W, Hene «IMImppoparme B Oracle 10g». Ograxo 9To0E YBEPEHEO OPHeH-
*  THPOBATLCSA B OCHOBHEIX NOHATHAX IMMOPOBAHUS, BAM, EO3MOMKHO,
OyneT nmojie3Ho IPOINTATE CHaYaIa 9T0T pasgen.

lWndposaHne gaHHbIX

Ilopa mocMoTpeTh Ha mudpoeanne B Oracle B geiicrsuu. IIpuseneM Opo-
CTOH TIpUEMeD, 4 3aTeM PACCMOTPHM ero nmoapabao. IpeanorosKTM, BRI X0-
THTE NONYYUTH S3AMH(MDPOBAHHOE OpeAcTaBIeHHE CTPORI «SHHH. . TOP SEC-
RCT». 9To AemaeTcs cAeIVIOMIUM (DparMeHTOM KOJAa, B KOTOPOM BEI3HIBAET-
ca npomeaypa DCS3CNCRYFT maxeTa DBMS_O0BSTUSCATION _TOOLKIT:
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1 RECLARI

2 1 enc val VARCHARZ (200)

3 BEGINM

4 [BMS OBFUSCATICN TOOLKIT. desdencrypt
o]

(input_string => "SHHH..T0P SECH=1"
{§ key_string => "ABRCDEFGHT JKLMNOP
7 encryptec_strirg => 1 enc_val
b ¥
9 DBMS OUTPUT . put line (" =Zncrypted Value = ° || 1 enc val);
1

0 =ND
PesyapTaT BRITIAIAT TAK:
fnorypted Value = ¢iveia-F.(g) ?«?0

B cTpoke 6 yrazaH KIKUY, UCHONB3VEMBIH AAdA MHPPOBAHUA HCXOHHOTO
3HAYEHUA, JJIUHA STOTO KJI0Ya paBHa 16 cuMBomaM. 3amudgpoBadEHOe BHA-
yeEre nMmeeT THO VARCHAR2, HO comep:RUT yOpaBIAKRNOIAe CUMBOABI. B Ta-
KOM BHJle PE3YJIBTAT MAaJ0 OOJe3eH B PEATbHBIX MPUIOKEeHHAX, 0CO0EHHO
€cNH BBl cOOMpaeTech €ro XPaHUTh, PACIEYATHIBATE UM COOBIIATE KOMY-
HUOYAb; BEPOATHO, MMeeT CMBICT CAENaTh ero 0oJee Y I00HBIM, Tpeobpaso-
BaB K [IeYaTHOMY BHAY. SaMeTbTe, OfHAKO, YTO IPUBeLeHHe JaHHBIX K TH-
oy RAW 1 o6paTHEO He BCerja sKelaTelbHO; EHKe 9TO 00CYIKAaEeTCA BO Bpe3Ke
«Korga crenyeT mcmosis30BaTh mindpoBaHue B opmare RAW?». Hama
mepBadg 3aJaUa 3aKJI0YaeTes B Npeofpas’scBaHud K THOY AAHHLIX RAW mpn
OOMOINU BCTPOeEHOTro makeTa UTL_RAW.

1 enc_val = utl_raw. cast_to_raw(l_erc_val);

Barem OpeobpasyeM OOJVUeHHOe sHaueHHme (QyHEOMel RAWTOHLX, uToOBI
¢ HUM ObLIIO Jerde paboTaTh:

1 enc_val := rawtohex(utl_raw cast_to_raw(l_enc_val});

Teneps sam PL/SQL-610K BRITIAIAT TAK:

DECLARE
1 erc val  VARCHARZ (200).
BEGLN
[JBMS_OBFUSCATION_TOCLKIT. des3encrypt (inpLt_string => "SHHH..TOP SECRETT
key_string => "ABCCZFGHIJKLMMNOP',
ancryptec strirg => 1 enc val
¥
1 grc val = RAWIOHEX (JIL_RAW. cast to raw (1l _enc val));
DBMS GUTPUT. pul lire ('Encrypled Value = ' || 1 enc val);
EMD;

ITonyuyuM Takod pesyabpTaT:
Fnerypted Value = ABBASSAGI 24627 2865239031 CAICT30

PegyapTaT npeicTaBliieH B BHAe [NIECTHANIATEPUYHOH CTPOKH, KOTOPYIO
yI06HO XpaEUTE H 00pabaTHBATE B ToJe TAOIATE ¢ THTOM YARCHARZ. Mok-
HO TpecdpPazoBaTh PE3VIBTAT K AeCATHIHOMY BALY, YTO VAOOHO AMS UHCITO-
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BO# 00paboTEH, HO, KAK IPAaBUIIO, JIYYIIe OCTABUTE er0 B BU/Ie CTPOKH IIeCT-
HAOOATEPUYHEIX CHMBOJOB — OyIeT DOHSATHO, YTO 9TO 3AIMH(QPOBAHHEIE
IAHHEBIE.

1 enc val = to numbe{ ABBASBABE =92462F28862903FCAFCTI0 ",
T RKR IR R IR KRR TR R TR A KKK AR AEK KA )

2238624442718057157122589870427083098C8

OcHOBRIBasCh HA NporpaMMax MH(poBaHHUA M3 Takera DBMS 0BFUSCATI-
ON_TODLKIT, HAaDHOIEM HECKOJBKO (DYEKOUIH-0D0epPTOK, 4TO0Bl CAETATH IPO-
mece mudposannsa Gojiee TPOCTEIM U THOKHAM.

-
ho B aToM nmpumepe BEIZBIBaeTCA Iponenypa DESIFNCRYPT, BRIIOMHA-
f‘:. 4 maa wudpopanue noe arropuTmy Triple DES. CemeiictBo ENCRYPI

1js, BREIOUACT B cela pag IpYIUX Tpomenyp ¥ QVHKOWA, TOTHBIE CITe -
* GUKATIHH KOTOPDHIX NPHEBEJEHE B IPHIOKEHHT A,

S Dair #a sebd caiTe: get enc val 1.sgl +/
CREATE OR REPLACE =UNCTTON get ene val (p ir wal IN VARCHARZ,
g key IN VARCHARZ)
RETURN VARCHARZ
L&
1 erc val  VARCHARZ (200);
BrGIN
1 erc val :=
DRMS OBFJSCATTON TOOLKTT. desdencrypt (input string = p in val,
key string => p_key
)i
1 gre val := HAWIOHEX (UIL BAW. cast to raw {1 enc val));
RETURN 1 enc val,
FMD;

Hemorp3oBas Ty (PYHKEOIHAK B OpeAbIAYIIEM IpHUMepe, MOIYIHM HCKOMBII
DEBYIIBTAT,

50L> SET SERVEROUTPUT ON

501> DECLARE
2> v_enc  VARCHAR2 (200);

3> BEGIN

A v_enc := get_enc_val ('SHHH..TOP SECRET', ‘ABCDEFGHIJKLMNOP');
g DBMS_OUTPUT. put_line ("Encrypted value = ' || v_enc);

i END;

7=/

Inorypted value = ABBASSAGL 927487 2865209030 CALCT30

PIL/80L procedure successfully completed.
KonmedHo, pearbHoe 3HAUEHAE, TONYUYEHHOE B BaTlell cHCTeMe, MOKET OBITh
JPYTHM BCJIeJCTBHE HCNOJb30BAHUA ADYroro Habopa CHMBOJIOB; 3TO 0YE€HbB

Ba)XKHBIH MOMEHT, K KOTOPOMY MBI emle BepHeMcsda. [[anHayo (PYHEKIIHAIO
MH(POBAHNAA BBl MOMETE HCIONB30BATE PA3HEIMH criacobaMi — JJId BCTaB-
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KM AE8HHBIX B 3allH(POBAHHbBIE CTOAOMEI, IepeIady 3l POBAHHEBIX AaH-
HBIX B APYTHE TPOOEeAVDPE U OYHEKIIAHT M T. 0.

IIpesk e uem ABUTATHCA AANBINE, TPOTECTHDPYEM HATIY ()WHKITAK HAa paz-
HBEIX BXOJHEIX 3HAYEHMNAX. B OepBOM OPDHMEDE MbI BﬁH_IH(]JpOBbIBaJIH CTpO-
Ky «3HHH. . TOP SECRET». Teneps samudpyeM Apyroe sHadyeHne:

DECLARE
v_erc  VARCHARZ {200)

BEGIN
v anc = get enc val ('A DIFFERENT VALUE', "ABCDEFGHIJKLMNCP ):
DBMS_GUTPUT. pul_lire (' Encrypled value = ° || v_enc)

END;

/
¥

Yro-To He Tak. Ha 10T pas BosHUKAaeT omHOKA.

DECLARE

ERROR at line 1:

ORA-28232: dinvalio input length for obfuscation toolkit
ORA-08512: at "SYS.UBM2_OBFUSCATION_TCOLKLT_FFL™, lire O
ORA-068512: at "SY5. DBMS_OBRUSCATION_TCOLKILIT™, line 216
ORA-06512: at "SCOTT.GET_=NG_WAL™, line 10

ORA-06512: at line 4

Yro sgech HenpaBuiabE0? EAMHCTBEHHEOE, UTO H3MEHMWIOCH, — 9TO BXOAHAS
CTPOKA: B IePBLIH pas 0HA uMeNa ATHHY 16 cMMBOJIOB, a Temepb MBI epeaa-
emM 17. OxassiBaeTcs, AAHHA BXOAHON CTPOKH B mpoienype DESIENCRYPT
JOJ:KHEA OBITH B TOYHOCTH KPaTHA BOCBMH; €CJIH 9TO HE TaK, BOZHUKAET HC-
KJI0IeHde ¢ KogoM omubrn ORA-28232. IIpu garsoM THOe T poBAHNI,
M3BECTHOM KakK O.10YH0e Wu@posatue, TporpaMMa obpabareiBaeT JaHHEBIE
mobiouao (a OJI0K COCTOMT H3 BOCHBMH CHMBOJIOB). Eciam grHoa BXOZHOIO
3HAaUYeHHA He KDPATHA BOCEMH, CTPOKA AOMKHA OLITE AOMNOJHeHA A0 ATOI
JIWHB, KAK YiKe TOBOPUIOCEH B pazfene «JlonosHenye 1 clienyenue» . BAyT-
PH QYHEIIAA MOKHO JEeIKO IIDABECTH BXOJAHYIO CTPOKY K TpedyeMoi AJInHe:

/v Daitr Ha mel-caliTe: get snc val ?.sql «/
CREATE COR REPLACE FUNCTION get enc val (p ir wval IN VARCHARZ,
p key LN VARCHARZ)
RETURN WARCHAR?

18
1 arc val  VARCHARZ (200)
1 in val VARCHARZ (200);
BEGIN
1 ir wval = BPAD {p in wal, (8 « RCUND (LENGTH {p in wval) / 8, 0) + 8))
1 erc_val :=
DBMS_OBFUSCATLOW_T00LKLI. desdercrypt (input_string => 1 ir_val
key string => p_key
}

1 erc val := RAWTOHEX (UTL_RAW.cast to raw {l enc val));
HETURH L_enc_wval
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[HO;

i
¢

EnumeTBenHoe oTIHUME HTONO BAPHAHTA (DYHKIHH B TOM, UTO BXOJHAST
CTPOKA AOIOTHAETCA CIpaBa mpobelaMu 40 AJTHHEl, KpaTHOH BocskMu. C mo-
MOIIBIO OTOH (PYHEKIHI BRI MOMKETE SalIH()POBLIBATE CTPOKH JI000H JIHEE].

Lonl Eeawm Bel Henonbayere makeT DBMS _CRYFTO B Oracle 10g, Bam He Ham0
f:, CaMUM BEIDABHMBATEH BXOJHOE 3HAYEHHE; AOMOJHEHNe 0CYIeCTBIA
LY

i 1L eTca B nakere, Kax Ve TOBOPHUIOCE, B 3TOM IIaKeTe DACIINPEeH BRI~
' 60p AJNTOpATMOB !I[H(bpﬂBELHH}I H MeTOOOB TOTMOJHEeHWA 0 CO el Te .

3apaHwue BeKTOopa MHMUUMnaansaummn

DyaRIuA IMHQPOBAHUA, ONUCAEHAA B IPEIBIAVIIEM Pasjiese, OTJIAYHO pa-
foraeTr B GoABIIHHCTBE cHTyamuil. Ho SI0YMBIINIIEHEUKH BCe I Ha IAar
Boepean. OOHHE M3 NCOOIB3YEMBIX UMW HHCTPYMEHTOB [IJIs1 B3ToMa (Ha3bl-
BAEMOI'0 TaAKIKEe KPUMMOUHAAUS3) OpeJHasHaYeH AJsl NBYYEHHS 3aroj0BKa
samu(poBAEHLIX LAHHEIX M HICHTH(MHKAINHN 3a00THUTENT. Brl MoxeTe
TPOTHBOAEHCTBOBATE BTOMY, BCTABUEB Mepefl HAYATOM JMAHHLIX HEKOe CIy-
yafiHoe YUCIO, He UMEINee K HEM OTHOIIEHHA. DT0 YTO-TO BPOje BAIIEro
coboTEenHoro mpocToro mugpa. Haopumep, ecin pealbHble AaHHLIe Ipej-
CTABJIEHEl TIOCIELOBATENBHOCTEI0 12345678, BBl MOMKeTe IpPeABADHTE HX
CcAyuaiEBEIM 3HAUEHHeM, craxeM 6675, nonyuns spauenne 667512345678,
KOTOpoe 3aTem ByaeT saimudpoBaHo. B peayinsTare 3aroloBokK Gyner cogep-
JKaTh AaHHBIE, OTHOCAIHECHT K uncay 6675, a He K AelficTBATEILHBIM JaH-
geIM. IIpu pacmudpoBEIBAHAA BAM HALO He 3a0EITE YAAXNTE 3TY CAyUATi-
HYIO BeJIHYHHY.

Ota coyuaiHag MOCIeNOBATENBLHOCTH, BCTABISEMAsT Mepej] HAYAJIOM IaH-
HEIX, HABKBAETCA dexmopom uHuyuaruzayuu (Initialization Vector — TV).
B narere DBMS_OBFUSCATION_TOOLKIT BeKTOD HMHHOUAIH3AIWH IepegaeTcA
opemeaype DCS3CNCRYFT B gomonEATeIsHOM mapamerpe iv_striag. T. k. Ber-
TOp HHHITHAIN3AHH OIPHCOEIUHAETCS K JeACTBUTeNbHEIM NaHHEBIM, JJIHHY,
KPaTHYI BOCEME, JOJMHA HMETh Pe3YIBTHDYIOOIAS CTPOKA, 4 He HCXOTHA.
HasaifiTe naMeruM HAOIY PYHKEONO IUQPOBAHHI TAK, 9T00LI OHA OPUHAMA-
JIa 5TOT mapaMeTp M yBeJlHYHUBaiIa ANMUEY A0 3HAUEHUs, KPaTHOTO BOCEMH.

/+ Dalr Ha seb-cavte ¢el enc_val 3 .s¢l «/
CREATE OR REPLAGE -UNCTION get_enc_val (
p in val T VARCHARZ,
p_key I VARCHARZ,
p_iv IN  VARCHARZ = NJLL

HETURN VARCHAHZ

T8
1_arc_wval  VARCHARZ (200)
I _ir_wval VARCHARZ (200)
1 v VARCIAR? (200)

BEGTN
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1 ir wval := RPAD {p_in wal (8 » ROUND (LENGTH {p in wval) / 8 Q) + 8))
1 iv = RPAD (p iv, (8 « RCUND (LENGTH (p iv) / 8, 0) + 8))
1 erc_val :=
DBMS OBFUSCATICN TOOLKIT.desdercrypl (inpul siring =» 1 ir wval,
key_string => p_key,
iv slring => 1 iv
¥

1 arc_val = RAWTOHEX (‘JTL_HAW’.cast_tu_-"a& {1 enc_val));
RETURH 1_enc_val,
END:

PacwungpoBbiBaHMe AaHHbIX

o cux mop MBI TOTBKO 3a0TH(OPOBEIBATH JaHHEIE, TeOeph JaBaliTe TOCMOT-
PHUM, KaE pacIIH@poBaTs UX npomeaypoi DESIDECRYPT W DONYUYHUTE HCXOMA-
HOoe sHaveHHe. B npueegensom 010ke PL/SQL 3amupoBeIBAETCA ONLIKDbL-
mutil nexcm, a 3aTeM pacIIudPOBEIBAETCSA TOJIVIEEHOE 3HAUEHUE.

DECLAR
1 erc wal  VARCHARZ (2000)
1 dec wval YARCHARZ (Z000) = "Clear Text Data
1 key VARCHARZ (2000) = "ABCDE=GHTJKLMNOP ' ;
BEGLN
1 erc val = gel erc val {1 dec val, 1 key, '123456787)
|_dec_val :=
DEMS_CBFUSCATICH_TOOLKIT. desddecrypt
(input_string => UT| _RAW.cast_to_varchar?
(HEXTORAW (1_enc_val)
3
key sL-ing =» 1 key
)51
DBMS CUTPUT.put lire ( 'Decrypted Value = ° || 1 cec val);

FHD:

/
¥

PesyaeTaT BREITAATUT TAK:
Decryplted Value = sp72+t -xL Dala
PL/SOL procedur-e successtully completed.

Ho mocroiiTe! PacmimndporaEHoe 3HAYEHNe OMAUYAENICA OT TOTO, KOTOPOE
6p110 samuagposano. I'ge ke omudKra?

ITocMmoTprTe HA DapaMeTprl Tpomeaypsl DES3DECRYPT. Bel mepenanu el Bek-
Top uEunuanuzanuu? Tak Kak BeKTOD MHUMHAMURANHHU OBLT YKa3aH OpH
3aMIN(POBEIBAENHN, OH JOJKeH OBITE TAKIKE YKA3aH U OIPH PACINH()PORBIEBA-
vun. llepenumem aToT 610K, HCOONLAYA BEKTOD HHEAOUANUzamuu 12345678

DECLAR
1 ere_val  VARCHARZ (
1 dec val VARCHAR? (
1 _key VARCHARZ (
BEGTH

000) = "Clear Text Data™:
2000) = 'ABCDE-GHIJKLMNOP';
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I grcoval = get src val {1 dec val, | ey, 123456787 );
1 _dee val =
DAMS OBFUSCATION TOOLKIT. desddecrypt
{input string => UTl _RAW.cast to varchar?

(HEXTORAW (1 enc_val)
)

P

key st-ing => 1 kay,
iv_string => "123456/8°
B
DBEMS _CUTPUT put Tire ('Decrypled Value = ' || 1 _cec val):
EMD;
/

TlomyunMm oRHATaEeMBI PeayIbTaT:
lecrypted Value = Clear lext Data
PL/SOL procedu-e sugcessfully complelsd.

o a

wh Ecnau npu sam(hpoBEIBAEAY BRI UCIIOABAYETE BEKTOD MHUIIVMAIHNAA-
f{ IIMH, TO BEl JOIMHEI YKABATE HIOM Me caMblil BEKTOD NPHN pacnid-
. s

ﬂ-‘; POBRIBAHHHM.

B HEKOTOPOM CMBICIIE BEKTOD HHHOHMANH3AOHH BEICTYIAET B KaYeCTBE KO-
Ua HIH er0 9acTH, HO OH HEe MOKEeT 3SAMeHHTL COﬁOﬁ HKIKY KakK TaROBOﬁ. HO'
qeMy? PaccMOTDHM creAyOOIni TpuMep.

DECLARE
1 grec wval  VARCHARZ (2000)
1_dec_val  VARCHARZ (2000) := 'Clear lext Data’;
1 key VARCHARZ (2000) = "ABCDE=GHTJKLMNOP™,
BEGTN
|_grc_val = gat_erc val {1 dsc wval, |_xey, "12345G6/87)
|_dec_wval :=
DBMS_OBFUSCATLON_TQ0LKLI . desddecrypt
(inpul_sLring => UTL_RAW. casl_lo_varchar?
(HEXTORAW (1 _enc wval)
i
key st-ing => | _xey,
iv_slring => "1234587X°
b
DEMS _CUTPUT . put _lire ( Decryptec Value = ° || 1 _caec val):
FND;
/

B peaynrnTaTe BEINOHEHUA NONIYIHM:
Decrypred Value = Clear T?x1 Dala
PL/SOL procecu-e successfully completed.

JHasrke 66LIA 3aTH(pPOBAHE] ¢ BEKTOPOM HEHITHAIH3aTHA 2345678, a pac-
MH(POBAHEL ¢ BeKTOPOM 234567X, OTIHYAOOIMMCS TOIBKO BOCEMBIM CHM-
BomoM. W3-3a 9TOor0o pacmu(poBaHHOE 3HAYEHHE OTJIHYAETCA OT UCXOLHO-
r'0: B BOCEMOH MOSHITHHA BMECTO GYKBEI € TOABHJICS HeTleYaTaeMbIil CHMBOT.
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HecMoTpda Ha OTJAHYHE DOMYYEHHOTO TEECTA OT OPUTIWHAJA, €10 yraablBa-
HHe obJerdyaeTcsl 3a cHeT mepefopa 3HAUEHEWH BEKTODA WHUNHANH3AIINH,
JaHHAA OpOoleXypa HaseIBaeTed amaka memodon epyboit cunvt. B ey To-
T'0, 9YTO BEKTODHl HHHOIHANA3ANHHA O0BIYHO KOPOUe, 9EM KIIIOYH, TAKOE yra-
IBIBAHHE 3aiMeT HAMHOTO MeHbINe BpeMend. [loaToMy He CTOUT TONATATE-
Ccd HA HCOOJAb30BAHEE STOr0 BEKTOPA B KaYecTBe KiInYa.

a

w? BexTop MENTHANN3ATNNY BCETO JWINh M3MeHAET IIHMPYEMBII OT-

f:‘ KPEITHIE TekeT BO MaberxmaHiie DORTOPOE] OH HE MOKET COVIEHTE 3a-
) a

8 Y MeHOH KIoTy Mg poBaHHMI.

LLindposaHne gaHHbIX TUNa RAW

Mm1 y3xe Kacanuck TeMbBl HCIOTBROBAHAA TaBHEEIX Tuna RAW. Temeps paszbe-
peMcd, Kag MHAQPOBaTh AaHHBEIE TAKOrO THIA, BOCIOJbL30BABIIHECH TEM
dgaxToM, 4TO npoleAypsrl DESIENCRYPT m DES3DECRYPT makeTa DBMS_0BFUSCATI-
ON_TOOLKIT meperpysKeHbl. 3TO OBHAYAET, YTO OHH CYIIECTBYIOT B HECKON -
KHX BapuaHTax. Kam/ablii BAPHUAHT COJEPMHUT OPOIEAYPEL ¢ OJHHAKOBEIM
rabopoM BXOZHBEIX DApaMeTPOB M BO3BpaniaeMBIM 3HaUeHUWEM encryp-
ted_string mmm decrypted_string (B 8aBECHMOCTH OT TOr'0, 3aITH()POBEIBaE-
Te BBl MM paciuudpossiBaeTe). CyLIeCTBYIOT TAKMKEe BEPCHH 9THX QVHE-
U B OpoHesyvp, KOTophie MOTYT paboTaTs ¢ JagEHEBIME THITA RAW. 371 Bep-
CHHA MOJKHO HCIOJB30BATH AJsi 00palOoTEX «CHIPBIX» NAHHBIX, TAKHX KaK
boabmme 00bekTE (LOB).

PaayMeeTca, JaHHEE OPU MHQPOBAHUYN MOMKHO IPHBECTH K THIY RAW, KAk
TIOKAa3aHO B 9TOM IpHUMepe:

/v Dain na ped-calite: enc raw. sgl «/
CHEATE COR REPLACE =UNCTION enc_raw (

p_in_val I'H MARCHARZ

p key TH  VARCHARZ,

p_iv 1IN VARCHARZ
)

RETURN VARCHARZ
1§

1 erc val  RAW (200);

1 ir val RAW (200);

1 v RAW (20G0);
BEGIN

Il ir_wval .=

UTL RAW.casl Lo raw (RPAD {p ir val,
(8 « ROUND {ITNGTH (p in wal) / 8, 0) + B
)

)

b
1 dv :=
UTL_RAW.zast_to_raw (RPAD (p_iv, (8 » ROJND (LEMGTH {p_dv) / &, Q)
+ B3
1_enc_val :=
DBMS_OBFUSCATLON_100LKLT . desdercrypt (input =>» | _dn_wval,

KEY => p_Key,
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iv => 1 1iv
)i
RETURN BAWTOHEX (UTL_RAW.cast to_raw (1 enc_wval));
END:

/

Onmaro npeobpazoBanue U3 Tuoa VARCHARZ B To RAW TpedyeT HOTOJHATEIL-
HBIX 3aTpaT, KOTOPEle MOTYT 3aMeTHO CHU3UMb IPOU3BOAUTEILHOCTE.
B npoBefeHBERIX TecTax IOKAZAHHAA 3/leck Bepeud 114 THOoB YARCHAR2 m NUM-
BER oxazanack npumepHo Ha 50% MeanenHee BepcHH, paboTalomeld ¢ opo-
¢TEIMHA cTpoKaMi. T. K. oIpomece TindpoBaHAsa AKTABHO HCOOIB3YET IPOIec-
COp, B APYTHX CHCTEMAX PE3YIBTAT MOKET 3aMeTHO oTIHdarsed. O1Haxo 06-
Iee IPABHJIO 3aKJI0YAETCs B TOM, YTOOBI 10 BOSMOXKHOCTH HaberaTb MaHH-
OYyIAOAR ¢ THODOM RAW, eclm HBHAYAJIBHO M3BECTHO, YTO BAOIM JAHHBIE
HMeT CHMBOIBHBIHA TUI, H BBl HCOOIB3YVETE TOJIBKO OJHH HAGOD CHMBOMIOB.

MHoronpoxogHoe wungposaHne

B aToii riage (B pasjene « AJNCOPUTMEI IITH(POBAHUA » ) A ViKe YIIOMHHAJ 06
ycopepmieHcTBOBAHUHU crangapra DES sa cuer 060ilH0Z0 WMNMU MpPolHOZ0
MH(GPOBAHAA COAEPKIMOTO, B PE3yahTaTe UeTd W MOABHIOCH HAZBAHNE
Triple DES nnu DES3. B Oracle DES3 peanusyercss B dyERmHn DES3EN-
CRYFT, koTOpPAasa 00 YMOJIUAHHUIO UCIIOIB3VET ABYXOPOXOAHOE INN(POBAHHE.
QnHaKo, HCIOIB3YS HOBBIH HapaMeTp whicn, BbI MOMKETE YKa3aTh PYHKIHH
HA He0OXOJHUMOCTE BRIITOJIHEHNA TPeX NPOX0A0B. 3HAYEHHE [T0 YMOJIIaHHI0
(0) cooTBeTCTBYET ABYM POX0JaM, a 3HaueHUe 1 — TpeM. EcTecTBeHHEO, TPH
opoxoaa 00ecIeYnBal0T GONBIMIYIO HAAEKHOCTD.

A MCnoNb30BAHUA TPEXMPOXOAHOTNO ANTOPAUTMA HEOOXOAUM KJFHOU IJIH-
HOI0 He MeHbIne 24 GaiT (BMecTo 16 6aliT, KOTOPBEIMHE MBI JOBOJLCTBOBA-
JHCH Do cuX nop). UaMeHuM HCX0QHYIO (DYHEKIIHIO, C TEM YTOOLI TOSBOJIHTH
IOIB30BATEN0 BRIOPATE KOIHYECTBO OPOXOA0E: 2 man 3.

Korpa cneayet ncnonb3oBaThb
wndgppoeaHue B popmate RAW?

Bo-nepBrix, KEaK yiKe TOBOPHIIOCH, MIA(PPORaHIe B (popMaTe RAW HCIOoNb-
3yeTcda ang gagaRX Tuna BLOB.

Bo-BToprIX, mudpoBasue B popMaTe RAW HCIONB3VETCA B CIVUae, eCau
B Da3e JAHHBIX HCOOJB3VIOTCHA OVKBEI HE aHIJIHICKOTO andasura. BEcan
BEl IOJAB3VeTech (hyHKOUoHaIbHOCTEI0 Oracle Globalization Support
(xoropas panbmie HaseBanack National Language Support — NLS), To
mudposane B hopMaTe RAW obecmednT 06paboTRY TAKAX CITMBOJIOE Hes
BRINOJHEEHA KaKHX-Tu00 ZODOJHKUTENIBHBIX Olepanuil (B 4acTHOCTH,
OpH HKCIOPTe U UMIOPTe AAHHEIX). BamE(pPOBAHHLIE TAHHEIE MOMKHO
OyAeT TepeMemiaTh U3 OAHEOH 0a’3sl JAHHEBIX B JPYIYI0, HE OMACAACH UX
ToBpeRKICHA.




LLIndbposanue B Cracle9i 21

/v Oair Ha eeb-cakTe: get enc val 4.sgl «/
CREATE OR REPLACE FUNCTION get_enc_val {
p ir wval TH VARCHARZ,

p key TN VARCHAR?,
p_iv IN  VARCHARZ,
p which IN  MUMBER := C
)
R=TURN WARCHARZ
15
1 erc val  VARGCHARZ (200)
I ir val VARCHARZ (200)
1 iv VARCHARZ (200)
BLGIN
1 ir wval := RPAD {p in wval (8 » RCUND (LENGTH {p in val) / 8 Q) + 8))
1_iv := RPAD (p_iv, (8 « ROUMD (LENGTH (p_iv) / &, 0) + 8))
1 erc val =
DBEMS ORFUSCATTON TOGIKTT. desdercrypt (input string =» 1 1n val,
key_string => p_key,
iv string =» 1 1iv,
which => p which

X

A
1 erc val := BAWTOHEX (JTL RAW. casl Lo raw (1 enc val))
RETURN 1 _enc val,
EHD;
/
HismeEeHMe KOIMYECTBA OIPOXOLOB IPH 3aIIN(PPOBLEIBAHNHE O3HAYUAET TAKKE,
uTOo W pacmudpoBEIBaHHEe JOMKEO OBITH TpexXnpoxoAasIM. IIpu pacimudpo-
BRIBAHHUH HEOOXOIHUMO ABHO YCTAHOBUTE NapaMeTp which B 3HaYeHHe 7.
DECLARE
1 grc wval VARCHARZ (2000);
1 dec_val  VARGHARZ (2000) := "Clear Text Data’;

1 key VARCHARZ (2000) = "ABCDE=GHTJKILMNOPQRSTUVWRY
BEGTN
1_erc_val := get_erc_val {1_dec_val, 1_key, "12345678°. 1),
1 dec val =
DBMS OBFUSCATICN TOCLKIT. desddecrypt
(input_string =» UIL_RAW. cast_to_varchar?2
(HEXTORAW (1_enc_wval)
)
key_st-ing => 1_key,
iv_string =» 12345678
which =x 1
»
DBMS_CUTPUT . put_lire ( Decrypted Value = ' || l_cec_val):
END:;

/

HuBa KIA00T4 Temeps cocTaindeT 24 fafiTa — MUHAMYM, HeoGXOJAUMEIH
JJIA BEIIOJHEeHHA TPEXIPOXOAHOTO M) POBAHAA.
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CeBoavm BoegMHO

ME1 HRYYNIHA COCTABISIOINE IPOIecca INH{MPOBAHHSA, a TENeph JaBaliTe
TOTpOGYEM COEIWHHUTEH UX BCE BMECTE W CO3JATH HAII COGCTBEHHEIHA KOM-
TNMeKCHBIH WHCTPYMeHT mudppoBaBEud. MaMeEnM Hamy crapvio To0pyio
dGyERIHIO get_enc_val caeayiomum obpasom:

/+ 0anr Ha eeb-caiTe: get_enc_val b.sgl »/
CHEATE OR HERLACE =UNCILIOM get enc_wval (
p_ir val 1IN VARCHARZ
p okey IN  WARCHARZ,
poiv TN VARCHARZ = NJLL
p which TN HUMBER := C

)
RETURN VARCHARZ
18
1 epc val  VARCHARZ (200)
1 in wval VARCHARZ (200)
1 dv VARCHARZ (200)
BEGTN
TF p which = 0
THER
TF LENGTH (p xay) < 16
THEM
raise_application error
(-20001,
"Key length less tharn 15 for two-pass scheme’
)
END TF
LLSLF p_which =1
THER
[F LENGTH (p key) < 24
THEN
raiss_application error
(-20002,
"Key length less than 24 for three-pass scheme’
)
END LF;
ELSE
~aise_application_error (-20003.
"Incorrect value of which
|| p_which
[| " must be 0 or 1°
)
END L=
I_ir_val = RPAD {p_in_val, {8 » ROUND (LENGTH {p_in_val) / &, @) + 8)):
1_iv = RPAD (p_iv, (8 = ROUND (LENGIH (p_1iv) / &, 0) + B))

1l_erc_val :=
DEMS_OBFUSCATLON_T00LKLI. desdercrypt (input_string =» 1_in_val,
key_string => p_key,
iv_strirg => 1_iv,
which => p_which



LLIndbposanue B Cracle9i 213

)]
1 erc val := RAWTOHEX (UTL_RAW.cast_to_raw (l_enc_val))
RETURN 1 en¢ wval
END:;
/
Anranmoruurayio GYEKIHID CO3TaJUM A pacmA(GpOBEIBAHHA U HAZ0EEM ee

get_dec_val.

J+ Oair Ha eef-cakTe: get dec val 1.sql +/
GREATF OR REPILACE FUNCTTON get dec wval ¢
p_in_val  VAHCHAR?,

p key VARCHARZ
p_iv VARCHAR? = NULL
p which NUMBEZR = 0
)
RITURN WARCHAR?
I3
1 dec val  VARCHARZ (2000)
1 iv VARCHARZ (2000)
BEGTH
TF p which = €
THEN
TF LTNGTH (p «ey) < 18
THEM
raise_application_error
(-20001,
‘Key length less thar 15 fo- two-pass scheme’
)
ENC IF;
ELSIF p_which =1
THEH
IF LENGTH (p key) < 24
THEN
raise applicalion_ error
(-20002,
"Key length less Lhan 24 Tor Lhree-pass scheme’
)
END TF;
ELSE
“aise_applicatign_srror (-20003,
"Incorrect value of which
|| p_which
[| " must be 0 or 1°
)
END IF;
1 iv := RPAD (p iv, (8 « ROUND (LENGTH (p iv) / 8, 0) + 8))
1 dec val :=
DBMS OBFUSCATICN TOOLKIT. desddecrypt

(input string =» UTL RAW.cast to varchar?
(HEXTORAW (p_din_val)
)
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key string => [poAey,
iv slbring == 1 iv,
which => p which
his
RETURN RTRIM (1_cec_val);
END:
/

OfpaTHTe BEUMAHWE, UTO NPH 3aMH(POBRIBAHUN 5T JOTOJHNAI TapaMeTp,
COASPKAIHI BeKTOD HHAUANUIANNYT, OpoberaMy TAK, YTOOL ero JJIUHA
Opla KpaTHa BochbMH. Ilocie pacITU(POBHIBAHUA HeOOXOIHMO YIAJTHTH
3T A0GaBIeHHbIe TYCTHE CHMBONEI, KAK MBI ¢IeJaJH 5T0 B CTPOKe BO3Bpa-
Ta OpUBeNeHHOK BBIMIe (PYHKOWA.

=

| -l Hesosmomnao sammppoBaTe JaHEBE, ViKe saIH(pPOBAEHEIE CPEICT-
f:, 4 BaMH nakeTa DEMS_COB-JSCAILON_10CLKLI. ITpu nonobHOol! MOTTHTKE Ta-
L a

%)+ KeT TeHepHpyeT ommbry ORA-28233 B ¢BA3H ¢ HEBO3MOKHOUTHI)
" mgeoitEOTO IO DORAHHA.

FeHepnpoBaHue KnoYyen

W3 npmBeaeHHBIX BEIIIE PACCYKAEHUN ZOMKHO OBITH OUEBHAHO, ITO CAMBIM
crabEIM MecTOM IIH(POBAHMUA ABIAETCA ero KI0Y. Ias yememrHol pac-
mIPOBRN 3aI(PPOBAEHBIX AAHHEIX HeoOXOAUM KU (0H B TPAMOM
CMBICJIE FBJAETCHA KAOWOM K yCIEeXy), I03ToMy sl obecneueHuna Gezomac-
HOCTH [MHA(PPOBAHAA HeoOXOIHIMO CAeNIaThL YIaALIBaAONe K098 YPe3BhIuai-

OcHogbl wndpoBaHus B Oracle9i

* IMMudposarde MOKET BBHIIOJAHATHCA 0o axropurmy DES mau DESS
(Triple DES), npugem DES3 siBnsieTcA TPeATOITHTEIbHEBIM.

e IMudporarne DES3 moxeT 6BITH ABYX- AAH TpexnpoxogeeiM. Ilo
VYMOJIYAHHIO HCOOIB3VIOTCA ABa MPOXOa.

e JInuEA MIHMPYEMOH CTPOKH JOMKHA OBITH KPATHA BOCHMH.

e Kiawd, mcnonb3yeMblid ITd 3aMHUMPOBEIBAHRAA, HOJKEH HCO0JB30-
BaThCHA ¥ OPH PACTHH()POBBIBAHMH .

e JITuHA KJIHOYa TOMEKHEA ORITE He MeEBITe 16 ama DES u asyxopoxoj-
"Horo DES3, u e mesbme 24 aas Tpexopoxogaoro DES3.

e JIng YyCAIeHWd 3ATIATH JAHHBIX BOZMOMKHO MCTONHL30BAHAE BEKTODA
HHADAAIASADAH ECid BEeKTOD MHHIHANUBALINN HCIOJIb30BAH OPH
3aIIH(MPOBEIBAHIH, €T0 TAKKE HEOOX0IMMO YKABATE IPH paciIndpo-
BBIBAHHH.

¢ Tag Kaxk BEKTOD HEMIHAIHSAIIHN IPHCOSIHHALTCH B HAYAIO BXOJ-
HOTO 3HAYEHH, JANHA DONYyUIeHHON 00beJHHEEHOH CTPOKU JOMKEA
OBITE KpaTHA BOCHMH.




LndposaHie B Oracle9i 215

HO CNIOKHBIM. B paccMOTpeEHBIX DaHEE IpUMepax ucnonszopasicd 16-6aiir-
HEIHA K09 A IBYXIMPOXoauEoro mudposanna DES3 u 24-0aliTHEIH KIHOY
IS TPEXIPOXOAHOTO IMHdpoBaEna DESS.

IIpu BRIDOPE KIMYa I POBAEAA TOMHATE O ABYX BAKHBIX MOMEHTAX!

o Yem QIHHHEE KJIOY, TEM CJIOMKHEE €ro yragars. JIBYXIIPDOXOIHBIH MeTOI
OOMYyCKAaeT HCOOJAB30BaAHEe KAnYa u3 128 6uT, a TpeXIpoXogEBIA — U3
192 6ur. CreaveT BpIGMpPaTh HaubOMee IIMHHEBIH M3 BOBMOKHBIX KIIO-
Jed.

L KJIIO‘E[ AOJIHEH OBITE HE TOJBKO AJIHHHBIM, OH He JOJIMKEH COOTBETCTBO-
BATH HHKAKOMY mabJoHY, KOTOPEIHA 651710 ORI Terko yragzarsk. Haopumep,
paHee B IpUMepe A HCIOJIB30BAN B KAYECTBE KJ0UA IT0CIeA0BATENFHOCTE
mH(p BO BOOJHE IPeACKasyeMoM Dopaake — 1234567890123456. DTo Hego-
nyerumo. 3Eadenne a2H8s7X40Ys8346yp2 ropasgo fonee ygadHo.

Ncnonb3oeaHue DES3GETKEY

B mager DBEMS_(OBFLSCATION _TOOLKIT srarouera (pyHKIIAA DES3GETKEY (a Tarkke
oponeaypa, opadem o00a ropMara NeperpyXeHsl ¢ HeCKOJBKUMH THIAMH
JMaHHLIX), KOTOpad MO3BOJAET CreHeDHUPOBATE KpHITOTpaduIecKd Jonyc-
THMEH K0T, DYHETAA 418 TeEepAPOBAHEA CAYIAHHOTO 3HATEHA A, KOTO-
poe MOKeT OBITE HCIO0Jb30BAH0 B KAYECTBE KJI0Ya, HeoDXoANMO NepeaaTh
3HaAYeHHEe AN MHUIHATIN3AmLIH.

C )

! w TTaxer DBMS CRYPTO, mocrymuniii B Oracle 10g, cogepkuT QVHEKIHIO
f{ 4 G- IRANDOMBY | £, KOoTOpas MOMKET MCIOTb30BATHCS OAsI (POPMHEPOBA-
. .

1l HMI KpAOTOrpaMuecky cayIalHEIX KIO9en.

DyEKNUA BEI3BIBAETCS CIEAVIONIHM 00pasoM:

1 rel ;= DBMS OBFJSCATTON TOOLKTT, cesdgelkey (
seed string => 1 _seed

il

3HayeHHWe NepeMeHHOH 1_seed — cayuaiiHasa cTpoka AnuHo 80 cHMBOIOB
(6osee goMHHOE 3HaYeHHe OyIeT OIPUHATO, HO UCOOJIb30BAHEL BYAYT TOJIBKO
80 cumBonoB). Bosepamaemoe 3adeHEre nMeeT THI VARCHAR? u sannceIBaeT-
csl B nepeMeERYyo |_ret. J{nwHAa HaYaIbHOI'C 3HAYEHUS SO HEA 65ITH PAaBHA
80 cumMBonaM, D03TOMY A8 IeHEPHUPOBAHUS 3HAYEHHUA HCIOJIL3YEM IIPO-
cToit agrropurM. (IlomamTe, YTO ceigac MBI TeHEPHPYEM HE KJI0Y, 4 TOIBKO
3HaYeHHe A UEHOUANHZANUN MeHepaTopa CIydalusix uncels. Loxee moa-
poGHO aT0 06CYEAALTCA B TIaBe 7.)

1 _seed varchar2(2000) :=

7

34857890" | |
45678907 |
55783907

557890 ||

T8I |
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Dyermua DESIGETKEY osppamaeT 3HaUeHHe B JBOHUYHOM (opMaTe, KOTO-
Poe, BeDOATHO, AOJKHO OBITE TPeofPA30BAHO K MPUTOAHOMY JUTA YIOTDed-
JIeHHA THNOY AaHHLIX (Hampamep, VARCHARZ), Tar 4To A MOTY H3MEHUTH BO3-
BpallaeMEelH KIOU CIeIVIOMUM 00pasoM:

1 _ret .= rawtorex(utl _raw.cast to_raw(l ret));

Kiou npeobpasyercs B sHavenne THoa RAW, a 3aTeM B OIecTHALOATEPHIHOE
sHaveHue. Ele oguE mapaMeTp — whicn — HCOONBESYETCH QIS YEAsaHUs TO-
ro, JBa WJIH TPH OpoXofa 0yAeT HCIOJB30BaThHCA IPH NN POBAHHN.

Cobpae Bce BoeQHHO, TONYINM TAKVI0 (DYHKIINIO TeHePUPOBAHUA KJIM0YA.

/+ Qair na sef-caire: get key 1.sgl -/
1 CREATZ OR REPLACE FJNCTION get key (
2 p_seed VARCHARZ = '1234557890"
3 [ 1234557890°
1 || "1234557890°
) || "1234557800°
|| "123448/890°
|| 1234557890°
|| " 1234557890"
9 || 123455/890",
10 p_which NUMEBER = O

~

(&<

12 HEIURN VARCHARZ

13 18

14 1 seed  VARCHAR? (80);

15 1_ret VARCHAR? {2000);

15 BLGIN

17 1 seed := RPAD (p seed, 80);

18 1 rel =

19 DEMS_COBFUSCATTON_TOOI KTT. cesdgetkey (seec _string =» 1_sesq,
20 which =» p which
21 )

22 1 ret := RAWTOHEX (UTL_RAW.cast_Lo_raw (1_ret));

23 RETURN 1 ret;

24+ END;

Baj)kHEBle 5;IeMeH TRl KO3 QYHKIIUHT MOACHEeHEl B TabIume:

Crpokn |Onucanne

2-9 UpesBHUaHHO BAXKHBIM IAPAMETPOM ABAAETCA 3HAUCHNE, HHHITHAJIHSH-
PYIOIee MOCAESOBATENBHOCT CAVIAHHBIX YHCEI, KOTOpoe Mo YMOoJaIa-
HHUK PABHO BOCBMUWKPATHO TIOBTOPERHOH (Aas ob6pasosanusa 80-6aitTHoit
CTpOKH) cTpoke 1231567890, EcTecTBeHHO, 9TO HEeHAZEKHO, TAK UTO HC-
TOAL3YHTE BMECTO 3TOT0 3HAUSHUS NPOHM3BOABHYI0 8(-0aiTHYIO CTPOKO-
BYI0O KOHCTAHTy. Bolee IAUHHBIE CTPOKM He YAVUINAT «CAVIATHOCTE»,
TAK KaK UCIOJIb30BaHEI OVIVT TOJIBKO IepBEie 80 cMMBOJIOB.
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Crpokn |Onmcamne

10 ITo yMOMUAHNK IpeanoeaaraeTca, uTo 6yieT creHepuposas kaou DESS
AJA IBYXNPOXOJHOTO IIHQMPOBAHMA, T.e. IlapaMeTp which yeTaHoBJIeH
B 0. I TpeXnpoxXoAHOTO IHQPOBAEUA He0OXOANMO VCTAHOBHTL TaH-
HBII mapaMeTp B 3HaueHHe 1.

17 HauanbHoe sHAUYeHHe NOIKHO MMeTh nanuuy 80 Gaiit. Eciau nonbsosa-
Teab IpefocTapaAeT 00Jee KOPOTKOe 3HAYEHHE, TO (PYHRKIHA IPHMET ero
1 ZonodEUT g0 80 6aiiT, BMecT0 TOT0 YTOOR IeHePHPOBATE OIIHOKY .

18 Dyurmua D=52GETKEY BosBpaliaeT sHaueHHe THIIA VARCHARZ.

22 Boaepamaemoe sgauenue uMeet tun YARCHAR?, HO comep:KNT MHOMKECTEO
YIPaBAAIIINX cHUMBOI0B. [IpeofpasyeM ero cHauajJa K THIY JaHHBIX
RAW, a 3aTeM — K HMIECTHAZIATEPHUYHEOMY 3HAUSHHIK).

OJTa (PYHKIUA OPH KaKAOM BbI30Be OyAeT BO3BPALIATh KpUnTorpaduuecKn
cayuaiiHoe sHaueHHe. JaBaiiTe mocMOTpUM, Kak 9To paboTaer:

BUGTH
DEMS CUTPUT.put Tire ( Key=" || gef kay):
DEMS GUTPUT.put Tire ("Key=" || gef key):
DEMS_OUTPUT. put_lire { Key=" || get_key);
DBMS_CUTPUT. put_lire ('Key=" || get_key);
DEMS_CJUTPUT. put_lire ( Key=" || get_key);

END:
PesyneraT 6yaeT TakAM:

Key=498207CCCEE128F1107VECS12E728C02

Key=ADGE6/B0S1CE3EB2CREB7BEB3ACCADE3

Key=A0C1-80A3FcAF0266A65/CE2A11E2509

Key=111768-CC7EEFOCEDFADSBIROCT145C9A

Key=7EFF17390RR2097CE78C41BZ6E220RCT
OfpaTuTe BEHUMAaHHWE, UYTO T€HEPUDPYEMBIH KIOY KasKABIH pas 6yaer pas-
HEIM, HECMOTPSI Ha TO, YTO HAYAJILHOE 3HAUEHHE [IOCIeJ0BATe TBHOCTH CIIY-
4afiEBIX 4Hces He asMeHHTcsa. IlosToMy Korja BBl 3alycTHTe MVEKIHIO,
peaNbHEOE BO3BPAIleHHCEe 3HAUEHHE MOMKET OBITH IPYMUM; MOMHO CUHTATH
ero CJAY4YaHHBIM.

Ncnonb3oBaHne knwo4va B wWngposaHnn

Henmoaeaysa TOMRKO UTO COBAAHEVID HYHKIHIO, MOMKHO JOCTATOYHO XOPOMIO
3anIn()pOBATH CEKPETHBIE faHHBIE. PACCMOTPHM OPOCTOH OPAMED:

DECLAR!

I_key  VARCHARZ (80);
1 enc  YARCHARZ {2000);

BEGTH
1 key = gal key.
1 erc := get_enc_val { Lnput Value', 1 _key);
DBMS_QUIPUL. put_Llire ('Key = ' || L_key || ' zncrypted Value = ' || Ll_enc);

EMD:

7d
!
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®dopMupoBaHUe Knoyen
B Oonee paHHux Bepcusax Oracle

K comxamennto, yERINAS DESIGETKEY HegocTynHA B Bepeuu Oracle8i. Bam
OpHUAeTCS CO3LaTh COOCTBEEHBIH reEepaTop CNy4afigRIX CTPOK AMA IOIY-
YEHUA DOIX0JATIEr0 KI0Ua. 3AeCch IPUTOAATCS HAIIIHA 3HAHUS 0 TEHepa-
OWH CAYYAHHBIX CTPOK (cM. raasy 7). HTag, B pAEHAX BEPCUAX MOMKHO
COBJATE CBOIO COOCTEEHHYI0 PYHKIUIO get key CAEAVIOMUM 00pasoM:

1 CREATZ OR REPLACE FUNCTICN gel key

2 RETURN VARCHARZ

% 18

4 1 rel  VARCHARZ (200);

5 BIGIN

f 1_ret := DBMS_RANDOM.STRING ('x', 24);

7 1 _ret := RAWTOHEX (UTL_RAMW.cast to raw (1 _ret));
8 RETURN 1 reft;

9= END;

B cTpoke 6 reEepupyeTcd CAy4aiHAA CTPOKA MIEYATHEIX CUMBOJIOB IJIH-
HOoH 24 Oaiita. B cTpoke 7 oHa ODpHBOLHTCA K 3HAYEHHIO THADA RAW, a 3a-
TeM mnpeobpasyeTcs B HIeCTHAAUATEPHYMHOE SHAYEHHMe, KaK 5T0 OBLIO
caesraso B npuMepe axa Oracle9i. Hakogen, cTpoKa BO3BpamiaeTes AJST
HCIONB30BAHNAA B KAYECTEE KII0YA.

Dyarnua paboTaeT, HO CTeHEPUPOBAHHAS CTPOKA HEAOCTATOMHO IPOHS-
BOJIbHA € KpHIOTOTpadpuIecKol TOUKH 3peHus. OJHAKO ¢ VIETOM TOrO,
uyTo paEEUe Bepcuu Oracle He npeJocTaBAAIOT cpeacTBa (WODMHUDOBAHUA
KJIUel, e AUHCTEEHHOHN aNbTePHATHBOM Hamle (hyHKOIHUH ABIAETCA 3a-
Jlande KJI0Ta BPYUHYIO, UTO HEBO3MOMKHO B peadbHON Ku3HN. Tak 4To
OpeNJosKeHHBIH NOAX0/ ABJIASTCA €IUHECTBEHHO BOZMOMKHEIM, HO IOJb-
30BaTHCA UM C/IEAVET C OCTOPOKHOCTHIO.

PesynpraT paboTe GyEKOIAN:

Key = 3DA53359230784F2160C27B614898D1A0 Encrypled Value =
075A5T03ATAEDC3834B56F7500C1DCE

Teneps paciiudpyeM salmu@poBAHHOEe SHAUEHHe NPH MOMOIIH TOTO e
KJII0YA.

DECLARE
1 key  VARCHARZ {80) = "3DAS335923D7R84FZ1B0C27B5149501AD
1 grc WARCHARZ {2000) = "O7GASY03AT4A5D039346B58F7500C1DCRE ",
1 _dec WARCHARZ {20007

BEGIN
1 dec := get dec val (1 enc, 1 key);
DBMS_CJTPUT. put_lire ( Decrypted Value = ° || 1_cec);

END;

/
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ITonyuyum TakoH pesyabTaT:
Decrypted Value = Input Value
Hcenoasaysa pyHEOEE get_key, get_enc_val u get_dec_val MBI MOXEM CO3-
JaTh DOJHYIO CHCTEMY MHMPOBAHU, 0 YeM OVAeT paccKasaHo B CIeaYIO-
o1eM pasjeste.
WndposaHne Ha npakTuke

Kag HaM HCI0JIb30BATE TOMBKO YUTO MOJVUYeHHEIE 3HAHUA O MIH(pPOBAHUHA
B peanpHOl sxnsau? asaiiTe paccmorpum Tabammy ACCOLNTS.

SGL> DESC accounts

Hame Wull? Type
ACCOUNT_NC WOT MULL WUMBER
BALANGI NUMBER
ACCOUNT NAME YARCHARZ (200 )

f xouy 3amETUTE JaHHBIE, 3amMIAMPOBaB cTOJOMEL BALANCE mw ACCOUNT_MNAME.
Kak g y:xe He pas noeTopan, Ean(oliee BaKHEIM 3JIeMeETOM IMHGPOBAHAA
ABNFETCA KNI0Y, H K €70 BRIGODY CleVeT TOAX0IUTE cephearo. H Mmory cre-
HEPHPOBATH KJIKY, HCHOOJIb30BATH T0 AJA NIH(PPOBAHHA 3HAYEHHA CTOI0-
ma, 3aTeM COXPaHHNTH rAe-EH0VAb KJII0Y U saliu@poBaEHOEe SHAYEHUE IJI5
mociedVIOOIero M3BIeUeHHsA. KaK UMeHHO s ZoJikeH geiicrBoBaTh? EcTh
HECKOJIBKO BAPHAHTOB.

MoskHO OoIpeJeJIMTh OPpeJCTaB/Jdese AJ1A TaﬁJIHIIBI CJIeAYHIOITHM oGpaso:M:

1. MobGasuTe B Tabauny cToxGoer ENC_BALANCE m ENC_ACCOUNT_NAME gma xpa-
HeHHUA 3aMTU{POBAHHLIX 3HAUYEEWH COOTBETCTRYIOIUX CTOIOIIOB.

2. ToHaBUTE emie oAWH cToNOer — ENC_KEY, mna XpaEeAna KI0Ua, MCMOTb-
30BAHHOTIQ 4714 [MH{PPOBAHUAA.

3. Cospgare npeacrasiaenne ViW_ACCOUNTS:

CREATE OR REPLACE VIEW ww accounts
AS
SELECT account_nro
grc_balarce AS balance
. Eenc_account name AS account name
~ROM accounts

)

/

4. Cosgare Tpurreps INSTEAD OF pra obpaboTxu (IpH HeoOXOZUMOCTH) OLle-
panui o0HOBIEHUS M BCTABKY NAHHLIX B TA0JIHOY.

5. Cosmare nyomuuusi cuaoraM ACCOUNTS nia npeacTaBmerns VW _ACCOUNTS.

6. BrigaTe Bce npuBmaernn Ha VW ACCOUNTS U OTOBBATE BCe IPHBUIETHHA HA
ACCOUNTS.

B pesyapTaTe moM00HEIX MAHUOYISAINNH BIafeNel CXeMbI, 8 TaKKe To0bie
TOJIB30BATENH, UMEIOIHe TPAMBIe MPUBHAErun Ba Tabmaumy ACCOUNTS, 6y-



220

[naga 4. lLlnhpoBaHue 1 xelllpoBaHWe OaHHLIX

AYT BAAETH HBBaH.[I/I(l]pOBaHHBIB BHAYeHHA. BceM ke OCTANBHBIM II0JIb30BA-
TEJLAM 6}7,HYT JOCTYIIHEBI TOJIBHO BHEIHQJPOBﬂHHLIE 3HAaYEeHH A.

MoxHO 3aITH(POBATE CAMI CTONOOE] U HCIOAL30BATE IpecTaABNeHTe JIA
orofparkeHusa paciin()POBAHHBIX JaHHEIX, TO €CTh HOCTYIHTH CAeIYIIAM
obpasom:

1. MobGaruTe cronden CNC_KEY nma xpaHeHWA KA0OUYA A9 JAHHOH CTPDOKH.

2. CoxpasuTes B croaxbmax BALANCE m ACCOUNT_NAME cooTBeTCTBYIOOIHE 3a-
MHAppPOBaHHBIe 3HAYSHU .

3. Cosgars npeacrasiaenue ViW_ACCOUNTS:

CREATz OH REPLACE VIEW ww_accourts
AS
SELECT account ne,
get_dec_val (balance, enc_key) AS balance,
get_dec_val (enc_account_name, enc_xey) AS account_rame
ROM accounts
r/.
4. Teneps TaGauna 6yaeT cogep:KaTh 3aMIH()POBAHELIE 3HAUEHH, a Ipel-
CTaBJIeHHEe — He3alllH(PpOBaHHBIE, IPHBUJIETHH HA KOTOPBIE MO HO BBI-
JaTh COOTBETCTBYHOIIUM I10JIb30BaTeJIAM.

5. Cospare Tpurrepsl Ha Tabaunoy Ausa npeodpasoBaHUA OTKPEITHIX 3HaAUYe-
HUil B 3aIn@poBagHble Nepe] HX BCTABKOH HIH 0DHOBIEHHEM.

ITperMyniecTBOM 3TOTO TOAX0O/A ABITALTCA OTCYTCTBHE HEOOXOUMOCTH B M3~
MEHEHHH CaMOH TaOJIHIIBL.

Mo:KHO XPAaHATE KATH OTASILHO OT Ta6ausl. O6a OMUCAHABIX BEITIE TTOX-
X0/Ja UMeT CePhe3HBld HeJOCTATOK — KT XpaanuTed B Tabrnmoe. W mio-
0011, KTO HMEET JOCTYII HA BIGOPKY AaHHBIX U3 TAOMHIIBI, CMOMXKET YBHIETH
KJII0U B paciadgpoBaTs 3EAYEHENA. PagyMHee XPAHUTEH KJIIOUYH BHE HCXOM-
HOHM TaBAUIEI, TOCTYTAA CIeAYIONTAM 00pazom:

1. Coagare Tabmumy ACCOUNT_KEYS, comepsganiyo Bcero Asa cTonba:
ACCOUNT_NO, roropsIi coorsercrByerT ACCOUNT_NO sammcm Tadammbl AC-
COUNTS.

ENC_KEY — K104, HCOOMB3YEMEIH A1 DIH(PPOBAHMNA 3HAUCHIA.

2. CpenaTh Tak, 4Tolbl B peanbuoil Tabmume ACCOUNTS cogepskanuch He OT-

KPBITHIE, 2 3aTTU(MDORAHHEIE 3HATLHU.

3. Cozpare Tpurrepsl Anda Tabaune ACCOUNTS. Tpurrep AFTER INSERT rere-
PUPVET EJI0Y, HCIIOJIb3YeT ero JAJA IMH(MPOBaHUA PLAbHOTO 3HAYEHHA,
IpesoCTAaBIEHHOrO IOIL30BATEIEM, SAMEHSEeT pPeajlbHOe 3HAYeHHEe Ha

samudpOBAHHOE HOepe] COXpaHeHNMEeM H 3aTeM COXpaHsIeT KJIY B Tad-
aume ACCOUNT KEYS.

4. CosgaTh OpeAcTaBIeHHe AJs 0TOOpaKeHMsT pAacIIH(PPOBAHEBIX JaHHEBIX,
COeJUHHNB aBe TabJIHIIEL.
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XpaHeHune kno4yen

XpareHme KIouel — 3To Haudolee OTBETCTBEHHAd YACTh TIH(POBAHUA.
W ecaiu He OPraHABOBATE €0 JOJIKHBIM 00DpAa30M, TO BeCh CMEIC] IIH(POBAa-
HUS KAK 3a01HUTHI JaHHEIX MOKET ObITH yTepsH. CyOlecTByeT MHOKECTBO
BAPHUAHTOB XPAHEHUA:

Tabauubt 6azbt JAHHBIX

3TOT ooaxod, HCOO0JIb30BAHHBIN B TOJBKO UTO PacCMOTPEHHEOM OPpUMEDPE,
Haudomee yaodeH A padoTwl ¢ KaouaMu. OOHAKO YV HEro eCTh CEphes-
HEIH HEJOCTATOK: HE CYIIECTBYET cliocoba 3aIUThl OT aAMHHHCTPATOPA
0a3nl JAHHBIX, KOTOPEIH HIMeeT IpaBa JocTyna K Todoll Tadaume.

Dailn onepayuoHHOl CUCTREMBL

Dafi MoMKeT co30ABATHCA KAHEHTCKHM MPOIECCOM BO BPEMS HCIIOJIHE-
HHJ ¢ NOMONIBIO BCTPoeHHOrO naxkeTa UTL_FILE MaM BEEMIHMX TabJIHI,
a3aTeM — HCHOONL30BaThLesa ANXa pacmubposru. Ilocre cuuTHIBAHUI
dhaiinr MoskeT OBITH YHHUTOXKEH. ITOT cnocod ofecrmeunuraeT Boiee mog-
HYIO BalIMTy OT BcexX HOJIb30BaTes]el, BRIOYAA U afMHAHHCTpaTopa oa-
3Bl JAHHEBIX.

Moavsosameabvekiilt 6600

IHonrpzoBaTesb OPEAOCTABIAAET (DYHKIIUNA KJIOY A AelInppoBaHUA BO
BpeMSA UCOOJHEHNI. JTO Hamboiee HANEMHBIM, HO U HanMeHee IpPAK-
THYHBIH coocob us BeeX TpeX. Ero HefocTaTok B TOM, UTO HOJIbL30OBATEND
MOKeT 3a0bITh KJI0Y, B Pe3yJasTaTe Uero aamﬁcbposaﬂnme AJaHHbIE HEe
yAacTcda pacmmppoBaTh HUKOrAA.

LundpoeaHue B Oracle 10g

Haunnas ¢ Bepcuu Oracle 10g Release 1 Oracle npennmaraeT o1 DOSAep K-
K muAdpoBaEna maxket DBMS_CRYPTO. B aToMm paszaemre 6yaeT pacCKa3aHO O Te-
HePUPOBAHNN Katouell B MIn(poBARKN JAHHBIX CPEJCTEAMHE HOBOTO IaKeTa.
OzHEaKO cHaualga oDoroBopuM o6 oTaumauax DBMS CRYPTO m DBMS_OBFUSCATION
TOOLKIT.

ITarer DEMS_OBFUSCATION_TOOLKIT rakike moctymeH B Oracle 10g, HO Kopmo-
panna Oracle peROMeHJYeT MOMB30BATHCSI HOBBIM MAKETOM, TAK KAK BO3-
MOKHOCTH CTAPOT0 Ha ero ()OHE OKa3bIBAIOTCS OrPAHUYeHHEIMA.

Paznuuna mexay DBMS_CRYPTO
v DBMS_OBFUSCATION_TOOLKIT

CymiecTByeT pAA BaXKHBIX oTamumi DBMS_CRYPTO ot DBMS_OBFUSCATION TOOLKIT:
Cmandapm AES

Anropurmel DES u DESS y:xe ycTrapeBarwT, I MHOTHE OPraHUBAIlHH ViKe
nepentiy Ha fosree HaJgeKHBINA AJITOPUTM CHMMETPHYHOTO OTH(POBAHAST —
Advanced Encryption Standard (AES). Ilaxer DBMS_OBMUSCATION_TOOLKIT
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He [Ooafep:KHBaeT MH(MPOBAHHE OO0 STOMY HOBOMY CTaHIAPTY, 4
DEMS_CRYPT( mommepsKHABAET.

ITomorosoe wupposanue (Stream cyphering )

IMMugpoBarue MOMKET IPUMEHATHECA K JaHHBIM N0OJI0YHO, H TAKOH Opo-
Imecc HA3BIBAETCA O00YHBLYM WUpposanuem. ITO TINPOKO paclpocTpa-
HEHHBIA ¥ OPOCTOH B HCIOAB30BaHHH MeTo[]. OFHAKO HE BCe CHCTEMEI
HMET BOBMOKHOCTE IepefaBaTh JaEHbIe PABHOMEPHBIMH TOPIASAMI.
B kauecTBe npuMepa MOMHO OPUBECTH 38IUAQPOBAHHLIN KOHTEHT, IIe-
pefaBaeMblil B DINPOKOBEINATEIBERIX M IPYIHX ceTax. B Takux caydanx
COAePIKHUMOe TOJIKHO IIU(PPOBATECA OO0 MepPe DOCTYIIeHHA. ITO TAK HAa-
3eIBaeMoe nomokoaoe wipposarue. Illaker DBMS_0BFLSCATION_TOOLKIT me
noAfep:RuBaeT DIOTOKOBOe MH(poBanne, a DEMS_CRYPTD moggepsruBaeT.

Anzopuma auueHH020 xewuposarnud ( Secure Hash Algorithm )

B narere DBMS_OBFUSCATION_TOOLKIT xpunoTorpadruecKkoe XellHpoBaEue
obecniegusaeresa Tonbro pyaxnueit Message Digest (MD5), a me cospe-
MEHHBIMH H HATeKHBIMH AJTOPUTMAMEI, TAKAME Kak Secure Hash Al-
gorithm 1 (SHA-1), noagepsxuBaeMeli mageromM DEMS_CRYPTO.

Kod aymenmugrurayuu coodwenusn (Message Authentication Code)

HcemonbsoBaEue Koja ayTeETHOHKATHE coobmennii (Message Authen-
tication Code — MAC) mossossieT CO34aTh XeNIUDOBAHHOE 3HAYEHHE JJI5
OTOpaBIAeMoro coo0menna. BoocioeacTsAH 9T0 sHAYEENE MOMKHO CPaB-
HHATEH CO 3HAYEHNEM, BLRITHCICHHBIM JJIA COOOIMeRHA TPH €T0 moayde-
HHAH, 9TOOE VOIUTHCA B MEJTOCTHOCTH coo6ImeRna. To ITpomece BO MHO-
TOM MOXO0K Ha XeMIHPOBaAHUE H OTIHYAETCA OT Hero JHUITh TeM, 4TO A
COBJAHAA Xell-3HAYPHHA HeOOXOAUM KJI0Y (KAK Opd MHAQPOBAHHM).
Tlager DBMS_OBFUSCATION_TOOLKIT me mommep:kusaer coamamme MAC,
a DEMS_CRYFTO mopmepsKuBaeT.

Boavliue obsermot

ITamer DBMS_OGBTLSCATION_TOOLKIT me mommep:kmBaeT Goabmmme 0O0BEKTHI
(LOB) B ux podrom popmare, a DENS_CRYPTU mogaepxkuBaer. g orud-
poBarusa LOB opm pabore co craphIM IDakeToM HeoOXOAHMO CHadaja
npeobpasoBaTh 6obmHAe 00LEKTH K THOY RAW, HCIIOIBE3YVA BCTPOEHHBIH
nakeT UTL_RAW. Tarkoll DOAXO0A VCIOKHEAET CO3TAHNE IDHIOMKeHHIH.

L)

- B meroTOpEIX cavuagx BaM NPHAETCA NCOONB30BATE Haker DEMS (B-
f: p FUSCATION_TOOLKIT maske npwm paGore ¢ Oracle 10g. Haupumep, ecan
L a

jhs, TPHIIONEHNE INAHAPYETCA HCIOMB30BATE U B Oracle9i, n B Orac-
* le 10g, To HyEHO OygeT IOIb30BATHCA CTAPBLIM IIHKETOM, TAK KaK ero
NOJJePEHBANT 00e BepeHH. AHANOTHYHO, ecJAH BRI 3al0H(POBRIBAS-
Te B Oracle 10g maHHBIe, KOTOpHEEe IPEIIIONAraeTesa PACIIH(POBE-
BaTh B Oracle9i, npuaercsa nonbsoarbesa DBNS_CBFUSCATION_TODLKIT.

FeHepupoBaHue Kno4Yen

A yxe roopma o Tom, uro byEroEa DES3GLTKEY makera DEMS_0BILSCATION
TOOLKIT, HnemoabayeMas AJ1d TeHePHPOBaHUA KJAYa MIA(ppoBaENd, He Joc-
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TyIHA B makere DEMS_CRYPTO. BMmecTo Hee noasxaerca pysimua RANDOMEYTES.
Tak 4To ecJd Bl 3aX0THTE ACIOMB30BATE HAMY GyHKEOUIO get_key B Orac-
le 10g, BaM mpuAeTCS UBMEHHTEH €€ Tak, 4To65s 0HA paboTramna ¢ RANDOMBYTLS.

Ilpm mepexode 0T OZHOTO METOLA MeHEePAPOBAHHUS KIWUYeH K APYTOMYy OIOM-
HUTE 0 CTeAYIONMAX MOMEHTAX

* Bxogamas B mareT DGMS_OBFUSCATION_TOOLKIT dyermms DCS3GLTKEY mo-
JKET CreHEepHpPOBAaTEh KU, OTHOCALIHICSH K THOY JaEae X VARCHARZ mnn
RAW. B maxete DBMS_CRYFTO Bce mudposarme, oTEOCAINEeCT K VARCHARZ,
peanxuayercsa depes RAW, mosTomy EJa09 THma VARCHAR? BGecmosesen;
hyvErousa RANDOMBYTES BO3BpAIIaeT TONBKO KIOUH THIIA RAW.

e IIpu pabote ¢ naxerom DBMS_CRYPT) HeT HeobXOAMMOCTH B 3aAaHHH HAa-
JaNbBHOTO 3HAYEHHS HMOCIETOBATENBHOCTH CHYUYAHHBEIX UHCET, KAK MBI
pesasi 3To B DBMS_OBFLSCATION _TOOLKIT. @yHKOHA TOJIyYaeT TaKOe Ha-
qalbHOe HAsHAaueHHe 13 mapamerpa SGLNET.CRYPTO_SEED daiima SQL-
NET.ORA. CooTBeTcTBeHHO, DTOT HapaMeTp JOJIKEeH HMeTh JelcTBHU-
TeJbHOE 3Ha4YeHHe, SABJIAIIeecs KOMOHHAIHeHd CHMBOJOB IJIHHOH OT
10 go 70 GaiiT, HanpuMep:

SQLNET. CRYPTG_SZED =
welpetwelcuCwe9Bctwedcpowagel Td2d2d 120 k2d 2d 23T va 3098 Fpiwe TO2uc 280w Tx982{d223¢008d
MaBafiTe HOCMOTPUM, KAK CIAEIYET U3MeHUTHh QVHKIUIO g&t_Key Tak, 9To05
OHA COOTBETCTBOBANA HOBRIM YCIOBHAM.

S+ Qair na pefd-calre: get key 2.sgl +/
CHEATE OR ROPLACE SUNCTIOM get ey (p_length TN PIS_TNTTGIR)
RCTURN RAW

1 rel  RAW (4000);

BEGIN
1 ret := dbms_crypto. randenbytes (p_length);
RETURM 1 ret;

EHD:

/
i

ObOpaTHuTe BEHEMAHHE Ha OTCYTCTBHe napaMeTpa which. Kpome Toro, A yKa-
3aJ ANHUHEY FeEepUPYEMOro KJAK4a, YTO BajKHO 414 IR POBAHHA.

W

ol MoseT 0OKasaThesd, ITO 0 YMOTIaENI0 Ha makeT DEMS _CRYPTD He BhI-
f: 4 mamsl npapa PUBLIC uan gn1a Hero e ¢yioecTBveT myGIuaHoro cu-
N

Wi+, HOHIMA. Ecnu BH X0THTE, YTOGE BCe PA3PAGOTUMKK MOTIH IOIL30~

* BaTheS mareTom DEME CRYP 10, mpoBephTe HANWYHe MYOIWTHOTO CH-
HOHMMA H COOTBETCTBYIOIIHX npusuiernii. Hampumep, BeimoannTe
OT MMeHHM 573 TaKMe omepaTophl:

GHANT =xX=CU1= ON cbms_cypto 10 PUBLLC;
CREATE PUBLIC SYNONYM dbms cryple FOR sys.dbms cryple;
I’Imei':rre B BHOY, 4TO €CIH CHHOHHM YiKe CYIOeCTBYeT, TO HMCIIOJHE"

HHe 0IIePATOpa 3aBePIINTCSA ¢ OMIMOKOH, HO HIKAKHX Ipo0aeM A1a
0a3sl JAHHBIX 370 He CO3LacT.
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Dyarmua RANDOMBYTES upesBeIYaHHO OpPOCTa, TAK YTO Bbl MOMKETE HOCUYH-

TATh, YTO HET HEOOXOJUMOCTH B emie DOJIbIIEM €€ VIPOIIEHUH 3a CUET CO3-

naEna GQyEROHH-o6oroukr. OJHAKO CYINECTBYeT PSS IPHYHUH, IO KOTO-

DPBIM BEI BCE Ke MOYKETe 3aX0TeTh noMecTHTh RANDOMBYTES BEYTPH HaIlel

dyarnmE get_key:

e Koo cymiecTBYOMAH KO ViKe HCIoAb3yeT (hyERIHI0 Jet_key, To He0O-
xoaumMo ofecneduTsh 0OPATHYIO COBMECTHMOCTb.

e Jlna roro 4ToDBl HamedaTaTh HasBaHue «get key», HeoOXOQUMO MEHb-
IIIe CHMBOJIOB, UTO MOBRIMIAST YNTAGEIBHOCTE KOAA.

* Enusoodpasue 00BIYHO cOOCODCTBYET MOBEIMIEHHIO KAYECTBA KOAA, Ol-
HOHM HTOH OPUYMHE] JOCTATOYHO AJA TOTO, YTOOEI HCIONIL30BATEL (DYHK-
MUI0-000M0UKY.

B gomonmenme K reHepHpOBAHHIO KJII0Uell B (opMaTe RAW (DocpeicTBoM
dyarmmm RANDOMBYTES) mawmer DBMS_CRYPTO ofecmeumsaeT (opMUpOBAHUE
YICJIOBBIX 3HAUEHHH, a TAKsKe JBOUYHBIX Ienblx. PyErmua RANDOMINTEGER
TeHepHUPYeT JBOMYHEBIH Oelblii KI10U, HaOopraMep:

1 ret = DBEMS_CRYPTO. -andominteger;

Dyermua RANDOMNUMBER remepupyveT KJIOY IeJOUHCIEHHODO THIA JIHHOH
92128,

1_ret ;= DEMS_CRYPI0. randomnumber;

¥ Bac MOTYT BO3HHEHYTE COMHEHHS B HEOOX0JUMOCTH [EJI0T0 W ABOUTHOTO
OeJoTO KJIYeH ¢ YIeTOM TOTo, YTO IMH(poEaHHe $a3UPYeTCA HUCKJIIOUN-
TeTbHO Ha THOe JaEHLIX RAW. Q21 melicTBUTENLHO He HY)KHEL ANA OTH(PO-
BaHWA, HO MOTYT OKa3aThCA TMOJE3HKI AJA FreHepUPOBaBRUSA TICeBA0CTIyIaii-
HBIX YHCEJI B pAMKAaXx JPYyTrUX OnepamnHii.

3awndgposbiBaHWe JaHHbIX

Ilocae Toro Kak KJIOT TOTOB, TPHCTYNAeM cOGCTBEHHO K MHUMPOBAHUID JaH-
HBEIX. BocnoassyeMcda and sToro nporpammoi ENCRYPT makera DBMS_CRYPTO.
Kax u ee pomcTBenHuIa U3 maxeTa DBMS_0BFUSCATION_TOOLKIT, ENCRYPT mepe-
TpysKeHa U CYIIeCTBYeT KaK B BUAe PYHKIIUH, TAK U OIpOUeaypEl. B oTru-
yue oT DBMS_OBFUSCATION_TOOLKIT, Takas meperpyska 000CHOBAHA: PYHEIIHUA
OpHHUMAET B KAYeCTBe BXOJHOI'O 3HAYEHUS TOJNBKO THI AaHHBIX RAW, B TO
BpeMS KaK Ipollefypa NIPUHMMAET Ha BXOJ TOJBKO 3HadeHUs Tunos CLOB
m BLOB.

HaBatiTe paccMOTPHM OpocTeHIuil mpuMep mHudPOBAHUA 3HAUEHHUA THOA
RAW npu nomMontu GyERITEH ENCRYPT:

DBEMS _CRYPTO. encrypt(

sre IN RAW,

typ TN PLS TNTFGFR,

key IN RAW,

iv  IN RAW DEFAULT NJLL)

RETURN RAW,
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BOJIBH.[I/IHCTBO oapaMeTpoB HAM YiKe 3HAKOMO:
Sro

BxogHoe 3HAYEHHE, KOTOPOE HOAJEIKHAT MHQPOBAHNIO.
key

Karwu mudpporanud.

BBHTOD HHHAOHATHAIAITHKA

Bropoit mapameTp, typ, ABASETCS HOBRIM M TpebyeT Gomee noapobHOTO pac-
CMOTDEHHNA.

YKasaHwe Tuna wndgpoeaHuns

Ilaxersr DBMS_OBFUSCATION TOO_KIT m DBMS_CRYPT) orsamuaioTcs cooco0aMu
TDOAAEKKN DasIMYHBEIX THOOB mudpoBannsa. Ilaker DEMS_OBTLSCATION.
TOOLKIT opeayaraeT coemuAIbHEIE (PYHRIINHE (I COOTBETCTBYIOIME IPOIETY -
PBI) A7 KA Oro arropurma, ganpumep DESENCRYPT gusa DES m DES3ENCRYPT
ana Triple DES. ITaker DBMS_CRYPTO npegocTaBIseT BCero oAHY GVEKIIHIO,
a Tun mmpoBaHUA YKa3biBaeTcd B nmapamerpe. [ogaep:kuBaemMble ajro-
PHTMEI OIHGPOBAHUA H COOTBETCTBYION[HE MM KOHCTAHTHI HPHEBEIEHBI
BTabm. 4.3. HeobxoaumMass KOHCTAHTA 3aAaeTcss B (opMaTe umg naxe-
ma.uma_ronemanmst. HanpuMep, arodnr se1dopats axroputm Triple DES,
CcJIeIyeT HCIIOJb30BATE KoHCTAETY DEMS_CRYPTO.ENCRYFT_3DES. ObpaTuTe BEU-
Manme, 9TO CTApEIH DaKeT He DoAAep:KuBaeT sapuanTel AES m RC4.

Tabauya 4.3. Tunwet wupposarnua ¢ naveme DBMS CRYPTO

KoucTranra Onucanne PeansHan
IIWHA KIK09a
ENCRYPT_DES Data Encryption Standard (DES) 56

ENCRYPT_3DES_2KZY |Modified Triple Data Encrvption Standard|112
{3DES); o0pafaThiBaeT Ka:EIDBIH OJ0K TpPHK-
B, UCITOAB3YS 2 KIH0UA

FNCRYPT 3DFS Triple Data Eneryption Standard (3DES); 06-| 156
padaThIBAST KA IBIHA 00K TPHMKIBI

ENCRYIPT_A-S128 Advanced Encryption Standard 128

FNCRYPT _ACS102 Advanced Encryption Standard 192

FMCRYPT ACS256 Advanced Encryption Standard 256

LHCRYPT _RC4 IToTokoBoe MUhpoBaHNE (6IMHCTEBEHHOE)

BribepuTe Hy:KHBIH THI MuppoBaHEHA, YEA3AE COOTBETCTBYHIIEE 3HAYE-
Hue mapaMeTpa tyo. MiMelTe B BUAY, YTO HA CAMOM eJie 9T0 TOJIbKO YaCmb
3HAUEHHS IapaMeTpa, KOTOPEIH IepefaeT TaKiKe U APYTVI0O HHMOPMAIIHIO,
o 4eM OyleT paccKasaHO B CHeJYIONleM Pazjesie.
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Tunel cuenneHUs!

IIpu miugpoBaHUN AAHEHBIX KARKIABIH MHAQPYeMbId 00K MOMeT OBITE 3a-
MG POBAH HE3aBHUCHUMO OT OCTAJIBHBIX WIH MOMET OBITh COEILIeH ¢ APYIrHu-
MH AN CO3AAHAA 00Jee HaNEKHOHA (¢ KpUOTOTpadUUecKoH TOUKH 3PEeHUA)
cHcTeMEl. B mocnemHeM caydae zamindpOBAHHOE 3HAUCHHE JIVUIIe 3aIH-
miero. YTo6sl BEIGPATHE HHTEPECYIONIHI BAC METOJ CIeILIeHHdA, VEAKNATE
COOTBETCTBYIOMIVIO KOHCTAHTY U8 Tabu. 4.4 B 3HaYeHUH DapamMeTpa typ, Ha-
opumep DEMS_CRYPFTO. CHAIN_OFB.

Tabauuya 4.4. Tunwt cuenaenua DBMS CRYPTO

Koucranra | QOmucamme

CHALH_CBO Cuennenne 6nokos nmdporerera — Cipher Block Chaining.
CUATH [CR DIeKTpoHHAA KHEHTa Koa0B — Electronic Code Book.
CHATN C-B | IIudporanne c 0dpaTHOM cBaAsbIO 0T wrndporexcra — Cipher Feedback.

CHAIN_OFB IIIndposagne ¢ 00paTHOH CBA3LIO 0 BEIxogy — Output Feedback.

Tvnbl BONOGIHEeHNUs

Kag pr1 moMEHTe, OIPH GI0UHOM MIHAGPOBAHNH JAHHEIE OIH(PYIOTCA OI0Ka-
mu. Kag ObITh, €CAH JIAHA BXOJHEIX JAaHHBIX He KpaTHa pasMmepy Omora?
ITpu memoapszoBaEun oaxkera DBMS _OBFUSCATION _TOOLKIT HeoGxomumo sIBHO [0-
TOJHUTH JaHHELIE TAK, YTOGHI X AMHHA OLLTA KpaTHA pasMepy 6aoka. Ogna-
KO 3TOT NOAXOM He ABNAETCA KpUITOrpatdhudeckd HameRHBIM. DBMS_CRYPTO
03BOMAET YEA3aTh HeOOXOAMMBIN THII AOIOJNHEHNA. DOJBIIUHCTBO KOM-
naHui ncooaesayeT meton PKCS#5.

HTo6B! BEIODATE HETEPECYIOMIHE BAC METO[ CIIEIIIeHHASA, VKAKHUTE COOTBET-
CTBYIOIIVIO KOECTAaBETY M3 Tall. 4.0 B 3HaYeHUH ODapaMeTpa Ty, DBMS_CRYP-
TO. PAD_FKCS5.

Tabauya 4.5. Tunwt donoanenua DBMS CRYPTO

Koucranra | Omucarmne

PAD_PKOSE llononHaeEne cpegcTBAME KPHOTOTPaHUIECKON CHUCTEMBI ¢ ODITUM
rawoutoM (Public Key Cryptography System #5).

PAD_ZERO Jononsenne HYJISIMH,

PAD_NCON= OrcyrerBue gonoaneEna. MenoapsveTea Ipy VBEPEeHHOCTH B TOM, YTO
LJVHA JAHHEIX Ve KPATHA pasMepy HmppyeMoro 6,10Ka (KpaTtHo 8).

O6bLegnHeHMe onunn B napameTpe typ

Teneps gaBaiiTe HOCMOTPHM, KAK CBECTH BCe 9TH pasHo00pasHEle OOIHY BO-
equHo. IIpeAmoNIoKHUM, YTO BEI BEIODAIH CNeAVIONIHE ONITHT OTH(MPOBAHUA!
Memod donosrnernus

Honongenne syaamu (PAD_ZERQ).
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Anzopumay wu@posarnua

128-6uramiit xamou, arroputM Advanced Encryption Standard (EN-
CRYPT_AES128).

Memod cuennenus

Brnounoe mudpoague ¢ 00paTEoil ¢Ba3k0 oT mudppoTexcera Cipher Fe-
edback (CHAIN_CFB).

OfnequusaeM 2TH ONMAN B 3HAYCHHH DIapaMeTpa ty) clIeayiolmmuM ofpasom
(monyuaerca JOCTATOUHO AIHHHEAA CTPOKA):

typ => DBMS_CRYPTO.pac_zarp + DBMS_CRYPTQ.ercrypt aes1?8
I DBMS_CRYPTC.chain_cfb

AHATOTHYHO MOMKHO 3aJaBaTh JTIOOVI0 KOMOUHAIIWHIO ONIHA QyHKIMN CN-
CRYPT. PaccMOTpHUM OpHMeD NOJHOTO BRI30BA (DYHKITHH:

NDEGHAR
1 enc RAW( 20000 ;
1_din RAW( 20005
1 key  RAW(2000);

BEGLN
1 erg :=
DBMS_CRYPTC. encrypt {src => 1 in,
KEY => 1 key,
typ => DEM3_CRYPTO. pad_zero
+ DBMS CRYPTO.encrypt aesi1Z8
t DBM3_CRYPTO.chain_clb
i
EMD:

Ilns yaoBerea paboTe MAKET OPEAIaraeT ABe KOHCTAHTEL ¢ IPEJONpPeAeIeH-
HBIME KOMOUEAIIHAMY BHAYCHHWH ANA onmuil mudposaEUA, COENIeHU
u gononEenua (Tadu. 4.6).

Tabauya 4.6. Konemanwmw DBMS CRYPTO ¢ npedonpedesennvimny
Hadopamu 3HaveHUIl Oaa napamempa typ

Koucranra IIndporarne Jomonaerne Cuenaerne 6;I0K0B
DES CBC_PKCSS EMCRYPT _DES PAD_PKCS5 CHAIN_CBC
NES3 CBEC PKGCSS FHCRYFT 3DrS PAD PKCSS CHATN CRC

Ecnu mBajo Mcnone30BATE anropuTm mudppoeanna DES, pomonHeRwe mo
cucreme PKCS#5 u cuemesne Gioxoe mudgporekcra (CBC), To crneayer
3aaTh KOHCTAHTHI CIEAVIOIINM 00pasoM:

DECLAHE
1 are RAW(2000)
1 in  RAW(2000)
1 key  RAW(P0O0)
BEGIN

1 enc :=
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OBMS CRYPTG.encrypt (src =3 1_dm
KEY => 1 key,

Lyp => DBMS CRYPT(.ces cbo pkesh
)i
D
/
IlepenuniemM HCXOAEYI (PYHKIHID MTHOPOBAERA 3HAYCHIA.

CREATE OR REPLACE =UNCTION get enc wval (
p_in_wval IN - RAW,

p_key IN RAW,

p_iv IN  RAW ;= NULL
)

RETURN RAW

IS
1 erc_val  RAW (4000);

BEGLN
1 erc val =
DBMS_CRYPTC. encrypt {sro => p_in_val,
KEY => p key,
iv = p iv,
Lyp => DBMS_CRYPTO. encrypl_aes128

I DEMS_CRYPTO. chain_chc
t DBMS_CRYPTO. pad_pkecsa

RETURN 1_enc_val;
END;
!

O6paboTtka n npeobpa3zoBaHne gaHHbIX TUNa RAW

IlpuseneEHasn BeImMe (QVHKIHA OPpHHHAMAaET BXOAHEBIE 3HAUEHHs THIA RAW
U OpeAnoNaraeT, 4To BLl XOTHTe HCOONL30BATL AJIrOPHTM MHQGPOBAHUI
AES co 128-6uTHRIM KI0UY0M, MeTo] nononHernsas PKCS#5 u cuemneHme
OnmoKoB mudporexcra. B peasbHBIX OPHI0MKEHHIX TaKHe OrpaHUYEHHS
MOTYT OKa3aThCA He oueHb yao0HBIMH. Hanpumep, BXoZHBIE 3HAUEHHS
0fs1uHE0 MMeloT thopMaT VARCHAR? mim KarkoH-TO YUCTOBOH (hOPMAT, a co-
BceM He RAW. JlapaiiTe cienaeMm pyHEOU Gosee 06meli, ofecniedus npueM
BXOJHEIX 3HAaYeHUH B hopmaTe YARCHARZ BMecTo RAW. Dyrarmusa ENCRYPT opu-
HAMAET BXOJHBIE 3HAUEHUA B (hopmare RAW, Tak dTO MCXOAHBIE TaHHBIE
opuAeTcd IpecdpasoBeIBATE K THIY RAW. Cremraem ciegyomiee:

1.in := UTL_ 118N strirg to raw (p_in val, "AL3ZJ1F8"),

MoskeT OBITh, BB IOMHHTE, YTO PAHEEe B IJIABe 5 HCI0Jb30BAJ BCTPDOEHHBIA
makeT LT__RAW mns opecOpasoBaHusa sHadeHHI Tmoa YARCHAR B RAW. B mam-
HOM CJIVYae f HCIOJIb3Y0 IJA TAKOTO NpeobpasoBanmsa PyHKITHI LTL_T18N,
STRING_TO_RAW, a me UTL_RAW. CAST_TO_RAW. ITouemy?

Oyaroua CHORYPT opuHHEMAaeT Ha BXOJ 3HaYeHHA THOa RAW m, KpoMe ToTO,
TpedyeT HCIOMb30BAHMAA clenuaasaoro Habopa cumeoros AL32UTFR, ro-
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TOPEIH He 00A3aTeNbHO ABAAeTCA HabopoM cHEMBOJIOB 0436l JaHHEIX. Takr
10 (PARTHUYLCKHA He0OXOAHMO BEIIOJIHUTE ABA IIPeolpasoBaHmsI!

e Wz Texymero mabopa CUMBOJIOB 043kl JAHHLIX B HalOpP CHMBOJOB
AL32UTF8

e T3 VARCHARZ B RAW

Dyeroua CAST_TO_RAW He yMeeT BBINOJIHATH OpeobpasoBanme HAGOpa CAM-
BOMOB, a hyEroua STRING_TO_RAW Berpoerroro maxera UTL_118n moer BEI-
TOMHATL 00a TpeabpaszoBaHnd.
[ ITaxer JTL_i18n mocrasaserca B cocraBe Oracle Globalization Sup-
) port 1 HenoassyeTea LA obecnedeHUsA rao0anM3anuy (M HHTe -
w fp‘ HapuoHaauzanuu — internationalization, 9To aura, caoBo 00EIYHO
" CcOKpalarT Kak «il18n»: nepsas OyEBa «i», HocaeqHAA OYKBA «I1»
u 18 6yke Memxay HuMu). [Toapobro o PL/SQL 1 METEDHALIOHAIN-
3AIMHE PACCKAasaH0 B raase 24 yerseproro uaganna <« Oracle PL/SQL
Programming» ([Iporpammuposanme aa Oracle PL/SQL).

DyarmuAa ENCRYPT BosBpamaeT 3aadesue Tuna RAW, KoTopoe HeyqobHO Xpa-
HUTH B 6a3e TaBHBIX # 00pabarsizaTh. IIpeobpasyem ero s RAW B VARCHARZ:

1 anc val = rawtohex(1 enc val);

BuiGop anroputma wudgpoBaHns

Kar BB moMENTe, BRIGOD ajlropuTMa MHEGPOBAHNA ONpeAessieTes PASOM
(paxTopoB, HanpuMmep nepexogom ot Oracle9i x Oracle 10g. Ecnu nerounu-
KOM HJIM MeCTOM HasHA4YeHHA samudpoBAEHBIX AaHHBIX sBiasetcs Orac-
1e9i, y Bac He OygeT qocTyma x maxery DBMS_CRYPTO. IlpumeTcs HCOOIB30BATh
oaker DEMS_OBFUSCATION_TOOLKIT, KOTOpHIH He HDOAAEPKHEBAET AJTOPHTMEI
AES. Tax uTo, HecMOTPS Ha BCIO HANEKHEOCTE U 5(hHEeKTHBHOCTE ANTOPUT-
Mo AHES, BaM npHAeTcd BOCHOIL3OBATHCA UeM-TO APYTHM, HATPHMED
DES. [Iaa obecneueHna JODOMIHATEIbHOR 6e300aCHOCTH MOMKHO HCIIOIb30-
BaTes sDES (Ho mMeliTe B BEAY, 9T0 0H Meaneraee DES). Bo MmEorux cmyqua-
X BAM TPHAETCA AJA VAOBIETBODEHHUA PA3ZHEIM TpeGOBAHHUAM BHIGHPATH
Pa3HBIE AJITOPHTMEL T POBAHISA, TTPH TOM YTO ABE [PYTHe OIITHI: A0I0I-
HeHHe M cIeljaeHde, OYAYT ocTaBaThes HedsMeEHBIMH. K comanenwuio,
pyarnmsa ENCRYPT He mosBOJIAET ONpeJeMUTE THN UG POBAHHA HATIPAMYIO;
OH J0JI3KeH NepelaBaThesl B IapaMeTpe HAPAAY ¢ APYTEME ONIAAMA (THIA-
MH JOTOJHEHEMSA ¥ CIENIe ).

Ho MBI MOXKEM cgeraTh 3TO CAMOCTOATENLHO, BBEAs HOBBIH IapaMeTp
(p_algorithm) ¥ BKJIIOUHB €ro B OOJLIOBATENILCKHH IaxeT mudpoBanHd.
Ator mapaMeTp GyAeT OPHEUMATE 3HAUYEHNA TOXLKO H3 CASAVIOIIEro CIIU-
CKAa, B KOTOPOM TepeuHciledtl ANMOPHETMEl NIH(POBAREA, OOAAEPIKIIBAL-
mbie DEMS_CRYPTO:

DTS

3DES_Z2KEY

2DES

AES128
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ATS197
AZ3256
RC4

Ilepenamace sHaueHHe OyaeT AomHcaHo B KoHel ciaoBa «ENCRYPT» u oe-
penano GyHKOHA ENCRYPT:

1_enc_algo :=
CASE p_algorithm
WHEN "DES’
[HEN DBMS_CRYPIQ. encrypt_des
WHEN "3DES_ZKEY’
THEN DBMS _CRYPTQ.ercrypt 3das Zkey
WHEN "3DES
THEH DBMS_CRYPTO.ercrypt_3des
WHEN "AES128°
[HEM DEMS_CRYP10.encrypt_aesi128
WHEN "AES192°
THEN DBMS_CRYPIG.encrypt_assi192
WHEN "AESZ56°
THEW DEMS_CRYPTO.ercrypl_aesZE6
WHER "RC4”
THEN DEMS_CRYPTO.ercrypt_rcd
CND;

Ceoanm BoegnHO

OOBbeIHHAM Bee ClleTaHHOe DaHee: Temepb (PYyHKOus get_enc_val 6yaeT BHI-
TJIAKETH CIeAVIOIHUM 00DazoM:

Av Qanr na sed-cadie: gel enc val 6.sgl #/

CREATE OR REPLACE -UNCTION get_enc_val (

p_in_val N VARCHARZ,

p_key IN  VARCHARZ,
p_algorithm  IN  VARCHARZ := TAES128°
p_iv IN  VARCHARZ = MULL

RETURN VARCHAR2

18
1 gre_val RAW (4C00):
|_erc_algo  PLS_INTEGER,;

1_in RAW {4000);

1 iw RAW {40005 ;

1 key RAW {40005

l ret VARCHARZ (4000)

BEGIN
1_erc_algo =
CASE p_algorithm
WHEN "DES”

[HEN DBEMS_CRYPIO.encrypt_des
WHEN '3DES_2KEY'

[HEN DEMS_CRYPIQ. encrypt_3des_2key
WHEN " 30ES'
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THEW DBMS CRYPTO.ercrypt 3des
WHEN "AFS128°
[HEN DEMS_CRYPICQ.encrypt_aes128
WHEN "AES192°
[HEW DEMS_CRYP10.encrypt_aes192
WHEN "AESZ256°
[HEW gbms_crypto.encrypt_aes?s6
WHEN "RC4™
THCH DEMS CRYPTOQ.encrypt rcd
END;
1_ir := utl_i18n.string_to_raw (p_in_val, "AL32UTF8")
1 iv ;= ull i18n.string Lo raw {p iv, TAL32UTF8'):
1 _key := utl i18n.string toc raw {p kay, "AL32UTFE );
1 erc val =

DEMS CRYPIG.encypt {src =» 1_im,
KEY => 1_key,
iv =2 1 iv,
typ => 1 enc_algo

+ DEMS_CRYPI0.chain_cbc
1 DBMS_CRYPTO. pad_pkess

1 ret = RAWTOHEZX (1 _enc_val):
RETURM 1 rat;
END:

IIpoTecTHpyeM CO3aEEVI0 PYHKITUIO.

501> SELECT get_enc_val ( Test', '1234567890123456")
2> FAOM dual
3

GET_ENC_VAL{ TZST', ' 1234567890123456" )

F137F30B2IBE02EDFETNG1AT34BC34D0

Mzl cosgann o0myrw QYVHKINK OIAQPOBAHNA, KOoTopad MoskeT (Heobsasza-
TEJIBHO) OPHHHMATE HAa BXOO aJITOPHTM L[[PIQJPDB&HHH H BEKTOD HHHADOHAaJIM-
SallHH. OHa opegnomnaraeT HCOOJIbB30BaHHe OONOOMHEHHA II0 CHCTeMe
PEKCS#5 1 crienieHusA IO 9JIeKTPOHHON KHHATe KOAOB, YTO sIBJAAeTCs ob1eii
OpaKTUEOoH. EcIu BaM DOAXOAAT TAKHe XapaKTePACTHEN UG POBAHHSI, TO
oTa OporpamMma MOKeT CTaThb Bameﬁ oﬁom)qfc()ﬁ AJIsI BEINOJHeHHA PYTHH-
HBEIX OIepanuil mud)poBaHEUA.

PaciwungpoBbiBaHWe AaHHbIX

O6parHaa 3aJ349a — OIpoMect PACIIH(POBLIBAHNA, IPH KOTOPOM 3antudypo-
BaHHad CTPOKA pACIIM(QPOBEIBAETCA C IIOMOIIBI TOrO 3Ke KJI04Ya, KOTOPBII
OBLTT MCOOMB30BAH LA IMu(posanua. [[apafiTe HADHOIEM AJIA PacIIAppo-
BEIBAHHA HOBYIO PVHKIIHIO, Jet_dec val, mecmosbays maxeT DBMS_CRYPTO.

/+ Qair Ha sef-cadTe: get dec val 2.sgl +/

CREATE OR REPLACE FUNCTION get dec wval {
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p_in val IN  VARCHARZ
p_key IN  VARCHARZ,
p algorithm  IN  VARCHARZ := "AES123°
p_iv IN  VARCHARZ := NULL
)
RETURN VARCHARZ
I§

1 _dec wval RAW £4000);
1 erc_algo  PLS_INTEGER;

1 in RAW {4000 ;
1 iv RAW {4000);
1 key RAW {4000);
1 ret YARCHARZ (4000);
BEGIN
1_enc_algo =
CASE p_algorithm
WHERN "DES”
[HEN DBMS_CRYPI0.encrypt_des
WHEN "3DES_ZKEY’
THEWN DEMS_CRYPTQ.ercrypl 3des 2key
WHEM "3DES
THEN DEMS_CRYPTO.encrypl 3des
WHEN "AES128°
THEW DEMS CRYPTO.ercrypl_aes128
WHEN "AES192°
THEN DBMS CRYPTO.encrypl aes192
WHEN "AESZ256°
THEW DBMS CRYPTO.encrypl aes256
WHEN "RC4"
THEN DEMS_CRYP10.ercrypt_rcd
END;

1 ir := hextoraw(p_in_wval)
1 div = utl_i18n.string_tc_raw (p_iv, "AL32UTFE" );
1_key := utl_i18n.string_te_raw {(p_key. "AL32UTF8');

1 _dec_wval :=
DBMS_CRYPTO. cacrypt {src =» 1_in
KEY => 1 _key,
iv => 1 _iv,
typ => 1 enc_algo
+ DBMS_CRYPTOQ. chain_chc
+ DEMS CRYPTO. pad pkcss
¥
1 ret = utl i18n.raw to char (1 cec val, “AI3ZUTFA");
RETURN 1 ret;
FHD;

ITporecTupyeM GHVHKIIHIO, TOOBITABIINCH PACOIN(POBATH PAHEe 3amIHppo-
BAHHOE 3HAUEHNE:

S0L> SELECT get_dec_val ("2137F30B29BED26DFE7D61A194BC34DD"
'1234567890123456°)
2> FROM DUAL
3/
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GET DEC VAL{ Z2137F30B29BE028DFETDG1AT94BC3400 ", "1234567890123455 ")

Bcee oTaimuno, monydeHEo HeXxogHOe 3HaUeHre. OfpaTuTe BHUMAHHTE, ITO UC-
TOJIBE30BAH TOT e KI0U, UTO U Ipu samudpoBsBaEuu. Ilpu pacoiudpo-
BEIBAHHWH 3aIIN(pPOBAHHOTO 3HAUYEHEHS HeOoOGXOZMMO MCIOJIH30BATEH TE e
KJIIOY, aJITOPUTM IIMPPOBAHKA, THI AONOJHEHUS U CHEeIJIe A, ITO U IpH
3amudpoBEIBAEU H.

Brl MoxKeTe HcOosb30BaTh get_dec_val Kakx ofOiyio OporpaMMy AAd pac-
MUGPOBEIBAEAA 3AMMPPOBAHNEIX 3HaYeHUH. INA OPoOCcTOTHEI, yRoGeTBa
YOpaBTeHnd U ofecTiedeHUA 6e30TACHOCTH A PEKOMEHYIO TOMECTHTE 3TOT
sabop QyEROUA IH(POBAHNA B COeNUANbHEIN (COGCTBEHHOPYYHO CO3IAH-
HBIH) MaKeT.

IIpe:x e uem 3aBepIIATE JAHHBIA pasfen, S X0Ted 6B O6pATUTE BAIE BHU-
MaHHde Ha BayKHEBIH MoMeHT. B ABYX OpeAsIAVIIHX OpHUMepax s HCOOIb30-
BAJ BXOJHBIE U BEIXOAHBIEe 3HAUeRHA Tuna YARCHAR2. Oprako He 3abrIBaiiTe
0 TOM, YTO BHYTpH 0as3bl JaHHBIX HNIH()POBaHHEe BBHINOJHAETCA HaJ 3HAYE-
HUAMHA THOA RAW, TAK 4TO HAM CJeAyeT NPeodpasoBaTh AAHHBIE U KIOY U3
RAW B VARCHAR2, a saTeMm oGpaTHO B RAW. OTCyTCTBHE TAKHX NpeofpasoBangmii
YIPOCTHIO HATIH MPAMEDE], HO B HEKOTOPBIX CIyJYadX 0HO MOXKET ORABATE-
¢sI HeJONYCTHMBIM (¢M. DpuMedanue «Korga ciefyeT HeOoNL30BATEL MIH(-
poBaHHe B (hopmaTe RAW» paHee B riase).

YnpasneHue kno4amu B Oracle 10g

Mzl M3VYHIN OCHOBEI 3alIH()POBLIBAHMA H PACIIHN(POBBIBAHMNSI, 4 TAKIMKE
crroco0bl TEHEePHUPOBAHHNSA KI0Yeli. DTo GblJa mpocTas 9acTh 3ajadd, Belb
oo OoJsbIIeil YACTH MBI HCIOJIB30BANH HMemimecst nmporpaMmer Oracle
H co3gaBanay L pux obonrouru. Teneph OPUINIO BpeMs CAMOI0 CephesHo-
ro aTana INH(POBAHNS — VIPABIEHUA KA0UYaMu. HaoiuMm OpHUIoKeHmaM
HeOOX0AHMO 00paIaThCsa K KJAKUY IS PACIIA(POBEIBAHAS 3aMIM(POBAH-
HOT'0 BHAYEeHHs, H Halla 3a7a4a B TOM, 4T00BI ¢eaTh MeXaHu3M JocTyIa
Kag MoyKHO Oosee mpocThiM. C Apyro#l cTOPOHE!, KJOW He AOJKeH OBITH
IPOCTEIM HACTONLKO, YTOOR OBITH JEerko pasrajadHbIM XaKepaMu. B xopo-
OIell CHUCTEME VIPABIEHHA KJIUYAMEA IPOCTOTA JOCTYIA K KIYY YpaBHOBE-
TIeHa MepaMu IpeJoTBpalle Ena HeaBTOPHIOBAHHOTO AOCTYIA K HEMY.

CymecTByeT TpH OCHOBHBIX HOAXO00A K YIPABICHHNI KJIFOYaME:
¢ UcomompzoBaHne OJHOTO U TOTO JKe KI0Ya A Beell 6a35l JaHHEBIX

¢ HcomonesoBaHHe PA3IMYHEBIX KJIHOYEH AJA PASHBIX CTPOK Tabaum ¢ s3a-
mHu(ppoBAHEBIMI JAaHHEIMU

* KomOMHHPOBAHHEBIH DOIXO[

B mocrenyromux pasmenax 6yayT pacCMOTPeEHBI 9TH TPH cHocoba yupasie-
HES KJIOUYAMH.
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C )
wr B #7011 raBe paccMATPHBAIOTCSA BOAMOHOCTH Bepenn Oracle 10g,
tl:. HO 00lIas uies TaKie IpuMenuMa 1 K Oase ganubix Oracle®i, Tak
The i

. l‘,k.: T wEdopManua 00 yOPaBIeHMN KINUYAMM OKAMKETCA IOJAe3HOH

H IJ5 T€X, KTO HOAb3YeTCH CTapoil BepecHe.

Ncnonb3oBaHMe ogHOro Ki4a

B sToM cayuae gis gocTyia KO BCeM JaHHBIM 0asbl JaHHBIX HCIOAB3YETCHI
oZuH M TOT ke Kiaiou. IlporpaMma mimdpoBaEHA CYUTHIBAET BCEro OAHH
KJII0Y (0TTYAA, TJAe OH XPAHHTCS) U MU(PYeT ¢ ero NoMOIILI0 Bce NaHHRIE,
KOTOpPEIE caenyeT 3amfuTuTh (puc. 4.3). CyniecTByeT HECKOIBKO BOZMOMK-
HBEIX MECT XpaHeHu A KIII0Ua:

B 6ase danHbLX

Jro caMblil npocTol cnocod. Kiou XpaBuTesA B PeAMHOHHON TabMHIE,
BOBMOJKHO, B CIEIIHANLEO CO3TAHHON A 5TUX HeXeli cxeMe. Brarogapsa
TOMY, ITO K0T HAXOAUTCS BHYTPH §A35I JAHHBIX, ABTOMATAYSCKH CO3-
IAeTCA ero PesepBHAA KONUA, TAK YTO CTAPhle 3HAYEHNA KJAHYa MOMKHO
TIOJTYIHTE peTpocneKTHRHEIM 3ampocoM (flashback query); xpome Toro,
K09 HE MOMeT OLITE YEDPaJeH U3 onepamnodaroi cacremsl. Ho opocro-
Ta MOAXO0AA ABIAETCS U ero cIafbelM MecTOM: KIHY — 5TO IPOCTO aHHEIE
B TalIHOe, TAK 9TO KasKALIH, XT0 AMEeT Opasa Ha PeJaKTHPOBAHHE CO-

Bawmpposatibe | | w
PaHHble 1 AatHbe 1
— ! S~
— S
e b i T
— ———
— W
HicxonHbe 3aLIKBPOBAHHLIE l!ﬂ
DaHHbE 2 IaHHbIE 2 =

Puc. 4.3. Henoavzosanue 001020 KAI0OMQ 045 8cell 6asnt FAHHbLX
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OTBETCTBYIOIIeH Tabaumel (HaOpuUMep, aIMHAHHCTPATOD 0askl AAHHEBIX),
MOJKET HBMEHHUTE KJII0Y, PA3DVIOIHE T€M CAMBIM CHCTEMY IIH()POBAHMS.

B ¢aiiaosoit cucmenie

Koy coxparsaeTca B haiiie, KOTOPHIH 3aTeM MOMKeT OBITH IPOYUTAH TPO-
meaypol mudpoBaHUs TpyM moMorn BerpoeHHoro nakera UTL_FILE.
3agaB COOTBETCTBYIOIIHE NPHBHJETHH AJIA AaHHOI'O (pakiia, Bbl rapaH-
THPYETE OTCYTCTBHE BO3MOMKHOCTH €r0 M3MeHeHHA JJIsI HONb30BaTe el
6a3pl JAHHBIX.

Ha xaxom-mo csemMHOM HOCUMENE, HO(?HGH?TLP(JJI&HO.M KOHEYHOMY FLOAb30-
cumenrn

910 manboree HagesKHRE cnocod. HukTo KpoMe KOHEYHOIO IIOJbB30BA-
TeJs He MOMKeT pacmu(ppoBaTh 3HAYEHHASA UM H3MEHHUTE KU (3TO OT-
HOCHTCA U K aAMHHHCTPATOPY OA3EI AAHHBIX, H K CHCTEeMHOMY aJMHAHN-
cTpaTopy). B KadecTBe IpHMepa CheMHEOM0 HOCHTES MOMKHO MPUBECTH
USB-kapry, DVD-gucx uan ¢hbeMHBIH KeeTKu# auck. OCHOBHEIM He-
JAOCTATEOM ChEMHOTO HOCHTENd ABIAETCA BOSMOMKHOCTE THOTEDPH HIH
KpaskH KJmoda. OTBETCTEEHHOCTDE 33 COXPAHEOCTE KJIKYA TeTHKOM JO-
JKHUTCA HAa KOHEYHOTO OOJB30BATe . Kl KoY DOTePaH, TO I0TePAHLI
(6e3B03BPATHO) U 3AMIN{POBAHHEIE JaHHEIE.

TrarHEOE TPEUMYIIECTBO UCIOIbROBAHNSA eIUHCTBEHHOTO KIIF0UA 3aKIF0UA-
eTcd B TOM, 4YTO IPOrPAMMAM INHPPOBAHUA He OPUXOAUTCS BHIGUPATH
KJIIOUHA A3 TalMHI HIH COXPAHATh HX KaKIbIH pas npu 00paloTEe sanucH
Tabanmer. O0mas NPoU3BOLUTENBHEOCTE VBEIHUNBAETCS 84 CUET YMEHBIIIe-
HHs KOJHYeCTBA OHKJOB Ipolleccopa W omepammil BBOJA-BEIBoAa. IIar-
HEIM HeJOCTATKOM 5TOT0 DOAX0Aa ABJIAETCS ero OOMHAS 3aBHCHMOCTE OT
onnoro sxemenTa. Ecu B 623y AAHHLIX IPOHUKAST 3JI0YMBIIIICHEUE U OI-
pefendeT 3HaUeHWe KJI0UA, TO Bed Gaza MAaHHBIX CTAHOBUTCA VARBUMOM.
Kpowme Tor0, €CIr BBl 38X0THTE CME@HHTh KJI0Y, TO IPHAETCA HBMEHUTE BCe
CTPOKY BCeX TABIUIl, YTO MOKET OBITH JOCTATOUHO TPYAOEMKOIH 3amadeil
g Gonsmux a3 TaEHBIX (puc. 4.3).

HaBBaHHBIe HegJoCTaTKH, OCOGEHHO IIOCIIECTBHAA NOTEPH EIHWYaA, AJIaHT
HCIIOJNB30BAHNE 9TOr0 MOAX0Aa UpesBhedaiino peaxumM. OH MoseT OBITH IIO-
Jle3eH JUIUL B OTAe bHEIX cuTyvanusax. Hanpumep, B cucTeMe Oybauxamun
AaHHEIX, IJe KJIKY HCIoJB3YyeTCcHd TOJLKO IIPH Ilepejade JaHHBIX, 3aTeM
VHHUTOMKAETCA, U AJNA CAEAYIOMeHd mepefadyd HCIOJIb3YeTcd YiKe HOBBIH
gaiou., Takas cucTeMa MOKET HCIOJL30BATHCA ATCHTCTBAMY (PHHAHCOBOMN
HEQOPMAIHY IPH OTOPABKe aHAJIHNTHYECKUX JAHHBIX KJIXEHTAM HIH, Ha-
OpUMEp, B ¢Iydae, eCJiH 0JHO DoApasfesieHle KOMIAHUY OTOPAaBAAET KOH-
(PHUASHITHANLHELIE KOPOIOPATABHELIEe JAEHLIE APYroMy OOApAasfeTeHHI0 U
TOIOBHOMY Q(UCY.

Mcnonb3oBaHMe Ko4Ya AN KaXAon CTPOKKN

Bropoii mogxo/ 3aKIOYAETCA B MCIOJIb30BAHUHN PASHBIX KJIIOUEH I BCeX
cTpok Tabnuner (puc. 4.4). Taxoil mogxoa cymecTBeHHEo GoJiee HANEMKEH,
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Pue. 4.4. Henoavzosanue nogozo iniovd 0as kanwdoil cmporu

g9eM pPaccMOTDEeHHLIH B OpejuIAynieM pasfgesne. Jare ecld 3J0yMEINIICH-
HUKY U yAACTCA IOXUTHTE KIIOT, paccerpedera 6yaeT TOIBKO 0HA CTPO-
Ka, & He meaad Tabanina uia 0Oasa gagabix. OTHAKO eCTh 1 HeLOCTATHH: ObI-
CTPpOe YBeJIHUYeHHEe KOJIUUECTBA KJAUEH AenaeT YIIpaBJeHHe HMH BecbMa
coIoxkEON sagadeii. Kpome Toro, crpajaeT NpoHaBOAHATEIBHOCTE, BeJb OMe-
pagudaM 3aIMA(PPOBEIBAENA U PDACIIH{PPOBEIBAHUA [IPUXOAATCH MeHepAapo-
BATH UM U3BJIEKATH HOBBIH KJII0Y AJTA KamKOoHd cTpoku. TeM He MeHee MHO-
THE CHCTeMbl IMA(POBAHT S BRIOMPAIOT HMEHHO 3TOT TOAX0/, TOCKOIBKEY OH
obecneunBaeT O0Jiee BEICOKIM YPOBEHb 6e300aCHOCTH,

KomGuHMpoBaHHbLIN Nnoaxop,

B HexoTOpHX cIyVYasgx MOMKET He TOoNOHTHA HU ONWH U3 ONUCAHHLIX paHee
cmocoGor. [laBaiiTe BHIZETUM MONOKHATENLHEBIE H OTPUNATENBHEIE CTOPOHET
KaKI0ro 03 HUX.

* HcoonpzoBarne OAHOTO KJIHYa:

a. UpesBriuafino mpocTOe YOpaBIeHHWe HKJIHOYaMu. ECTh BCETro OJHH
KJIH0Y, KOTODHIH HYXKHO CO3LATh, IPOYNTATE M CAENMATE AJIA HEro pe-
3€PBHYIO KOOHIO.

b. Krog MOKHO COXPaEUTH BO MHOTHX MecTaX, K KOTOPBEIM yao06HO 06-
pamiaThCs IPHIOKEeHHIM.
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¢. C apyroi cropoHBI, KaK TONBKO KJAKY YHpajeH, Bed 0asa JaHHBIX
CTAHOBHTCHA VABBUMOIM.

e HcmonbpzoBaEde OTASMBHOTO KIOTA ANA KAKA0H CTPOKMA:

a. KonrmdecTBo Karodeldl DPaBHO KOJHYECTBY CTPOK, UTO YCIOMKHSAET
yopapienne KiodwaMi: Sonbmuii ofbeM TaEHBIX HYKHO XPaHHTD,
pesepBHPOBATE H T. J.

b. C gpyrof cTOpoHb, Kpaska OJHOTO KII0YA TPUBOAHAT K PACCEKPLUH-
BAHHUI TOJLKO OJHOH CTPOEH, HO He BCel Oasml mammmwix. O0mrag
6ez20TACHOCTE CHCTEMEI MTOBRINTAGTCH.

OueBuzuo, uyTo 06a Hogxona HecoBepuieEHE. [loIE30BaTe IO BYIKHEO HAHATH
KAaK0e-TO KOMIIDOMICCHOE PelleHne, TO eCTEh NCIONMB30BaTh HEKUH TOX 01,
coYeTAK Ui B cefe KaYecTBa ViKe PACCMOTPeHEHEIX. MOMKHO HCIOIB30BATE
HOBEIH KIIOU JJIA Kaxgoro croxbma (Ipm BTOM K Kaxaol cTpoxe Hyger
TpHMEHEH OIAE U TOT Ke KJI0T), HJIA HOBRIH K0T AJA KaKA0H TAGIHTE
HEZ3ABHCUMO 0T KOJHYECTBa CTONON0B, WM HOBRIH KJII0Y IJIA KamI0i cxe-
MBI, HJH 9T0-To eme. KonuduecTBO KIAKOYEH, MCOONB3YEMEBIX TIOOBIM H3
OpeIoKeHERX [IOAX0J0B, 3HAUATEIRHO YMEHBIITHTCH, VIPOCTUB YIIPAB-
JTeHHAe KIHYaMH, HO BOZPACTET YARBUMOCTE JaHHBIX.

HaBafiTe paccMOTPUM eIlle OAUE DOAX04. DyaeM HCOOIB30BaTh KOMOHHA-
U0 KImoded (puc. 4.5):

e OpuHE KI0Y 478 KasKI0H CTPOKHA ILITI0C
e MacTep-KI04 11 Beell 6a3bl JAHHRIX.

Peur mHe maeT 0 mud)poBAHNH 3aIIM(POBAHEOr0 3HauYeHHA (haKTHUEeCKHH
ATO HEBOZMOKHO). HecMOTPS HA TO 9TO OTPEAENAeTCA KIG AT KamIoi

S an

vy (Mactep-mmon o~

i
)

— ‘ﬁ
Saundposante | | j
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e
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WexopHbie Sawweposantvie | )
DaHHbe 2 JiaHHuie 2

Pue. 4.5. Henoavzosanue nacmep-rawia
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CTPORH, TIPA MMM POBAHAHA WCIONB3YETCA HE MON KJIKY, KOTOPBIA BBLI co-
XpaHeH AJA OAHHOH CTPOKH, a PesyJsTaT noduroBol omepammm XOR (me-
raouaomee UJIN) ans deyx sEaYeHNl: COXPAHEHHOrO KANYA H MUCTLED-
kawua. MacTep-KJIK0Y MOKeT XPAaHUTHCA OTAEJILHO OT APYIAX KJIHdel, KaK
noxasago Ha puc. 4.6. s yeoemuaoro pacmudposbIBaHMAA 3amIndpoBan-
HOTO 3HAYEHHA 3JTOYMEIIIIEHHAKY pHAeTCa HafTH 06a KI0a.

Berpoenssii naker UTL_RAW cogepsruT GyERIH BIT_X0R, KOTOPYIO MOMKHO
HCIOMB30BATE AN BBHIDONHEHHS HDOOHTOBOH omepamuM <«HCKJIYA0NOIee
HIH» . BermomEaM To0UTOBYI0 0Tepatino XOR Aamd ABYX 3HAUeHnT: 12345678
m B7654327,

S+ Qany na sef-cavre: bil xor. sgl »/

1 DECLARE

2 1_bitxor_val  RAW (2000);

3 I _wval_1 VARCHARZ (2000) = "123456/8";

4 1_val ? VARCIAR? (2000) = 87854371

5 REGTN

5 1 bilxor wal '=

f JIL_RAW, bit_xor (utl i18n.string_fto_raw (L wval 1, "AL32U1=8"),

8 Utl 118n.string to raw (1 wval 2, "AL3ZUTES")

9 )i

10 DBMS QUTPJT . pLL 1ine { ‘Raw Val 1:

11 || RAWTCHEX (uLl i18rm.slring Lo raw (1 val 1,
12 "AL32UTFR"
13 )

14 i

15 b

15 CBMS QUTPJT.pLE 1ine { "Raw Val &

17 || RAWTOHEX (utl i18n.sLring Lo raw (1 wal 2,
18 "AL32UTFR’

;%wm? .

' I%Knm:! : Xpanunuie

= | fannue 2 | Knicedh

=" | Koy 3
; ;,ﬂaum3l R‘ i 2

nll

== 4

Puc. 41.6. Xpanenue macmep-rwiiova
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"I —

v

pe

4
Q
21 )
2 DEM3_OUTPJT.put_line { After bit XOR: ° || RAWTCHEX (1 bitxor wval));
3 END;

Jns BEIIOMHeHHS DOBHTOBOH oNepamHH cHaTaka IpeobdpasyeM 3HAUEHHA
K TUOY JgaEHBIX RAW (Kag 3TO CeNIaHO B CTPOKE 8: BBIZ0B (DYHKIHH
UTL_T18N.STRING_TO_RAW mpeoGpaayeT sEaueHHe K THIY RAW). B eTpore 7 BEI-
3EIBAEM MOOHTOBYIO MYEKOHD «HeKIouaommee MJIW », a 2 KoEDE BEIBOIAM
IBA BXO/HEIX 3HAUEHHUA, NpeobpasoBaHHEbIe K THIY RAW, 8 TaKM¥e pesyasTar

onepamar X0R.

PesynsTaT GyeT TaRAM:

Haw Val 1: 3132233435353 /38
Raw Val Z2: 383 /363534333231

Atter bit XOR: 09050501010505C9

OfpaTuTe BHUMAaHWe, YTO PE3yJIbTAT nod0HTOBOM onepanuu X(R coBcem He
TOX03 HH Ha OJHCO H3 BXOJHEIX 3HadeHmi. Takum obpazoM, HA OCHOEE
IBYX 3HAUeHHH — COXPAHEeHHOTO KJII0YA NJIA CTPOKHT U MacTep-KII09a — MEI
MOKeM CreHepHPOBATE HOBBIHA (OTIHYHEIH OT HUX) KDY, KOTODBIH 1 6yaeT
HCIOO0JB30BaH i mudpopagusa. [ Toro 4To0sl IOJIYYATE 3TOT HACTOH-
A K104 (pesyabTaT onepanud XOR), BaM BEY:KHEB 0fu 3Havennsd. [loaTo-
MYy Y£JOBEK, VBHABINII OAHO U3 3EAYEHUH, He CMOMET pacIIngpoBaTs 8HA-
YeHHe, MTOJYYEeHHOe ¢ NoMONIBI0 X0R, M COOTBETCTBEHHO NOJYYHTH Pealb-
HBIA KJIIOY.

C )
[ b IMawEsli ciocod He STBASETCS MOBTOPHBIM ITM(POBAHMEM 3a1uhpo-
f: BaHHBLIX JOHHLIX IOCPEeICTBOM HOBOTO Kmioda. [laxker DBMS_CRYPTO me
Ol

* {is TO3BOISET MOBTOPHO aammppoRaTE yie sanmmmdpporanHOoe 3HaUe-
*  mHe. Ecay 61 BBl HONRITATNCE BEIDOJHATE H0J00HYIO ONEPALlHIo, TO
noavumian 661 coobmenne o6 omudke ORA-2823, madopMmupyiomee

0 TOM, UTO JAHHBIE Ve 3aIlH(QPOBAHEL.

HWamenuM Hanry mporpaMMy DIA(GPOBAHHSA TAK, 9TOOEI B HEH HCOOIL30BAI-
ca macrep-giaiod. [obGasnsem (B cTpoke 6) HOByH nmepeMeRHEYIO | _rzs-
ter_key, KoTopas OPHEHUMAET 3HaYeHHEe OT IIONL30BATENd (IepeMeHHASA
nogcraEoBKH &master_key). B crpoxax 15—17 primommgem omepamu X0R
IS KII0Ya W MACTeD-KIA0Yda W UCTIONbAYEM Pe3yilbTaT B KAUeCTBe KIUa
mA()POBAHAA BMECTO IepeMenHol |_key B crpoke 22.

/v Qair na sef-cavre: erc_dec masler.sgl «f
HEM

1

2 REM Oupejeinsiem Nepede iy g xpaigius sauudporanie ¢ 3na4alims
3 VARTABLE enc wval varcharZ(z000);

4  DECLARE

5 1 «ey VARCHARZ (2000) = "1234567830123456";

) 1 master key  VARCHAR? (2000) = "&master key '

T 1 in val VARCHARZ (2000) = "Confidential Data’™,



240

[naga 4. lLlnhpoBaHue 1 xelllpoBaHWe OaHHLIX

8 1 _mod WJMBEER

9 ;= DBMS CRYPTO.encrypt aesi?§

10 + BBMS_CRYPIO.chain_cbe

1 + DBMS_CRYPI0. pag_p«csh

12 1 _enc RAW (2000,

13 1 enc_key RAW (2000)

14 BEGIN

15 1 enc key =

15 UTL_RAW. bil_xor (ull_i18n.slring_Llo_raw (1_key, "AL3IZ2UTFE)

f utl i18n.string_to_raw {1l _maste _key, "AL32UIFE")
18 3

13 1 enc :=
20 BEMS_CRYPIC. sncrypt (utl_i18r.strirg_to_raw (1_in_val, "AL32UIRE"),
21 1 moe,
22 1 enc key
23 )
24 DBMS QUTRJT.put 1ine (" Encrypted=" || 1 enc);
25 cenc_val o= HAWIOHEX (1_enc);
24  END;
27/
28 DECLARE
79 1 ey VARCHARZ (2000) = "12345678301234586 " ;
30 1 master key  VARCHARZ (2000) = “dmasler key’
31 1 in wval RAW (2000) = HEXTCGRAW (.&nc val)
a2 1_mod WJMBER
33 :=  [DBMS_CRYPTO.encrypt_aesi128
34 + DBMS CRYPTO.chain cbe
35 t DBMS CRYPTO. pac pxesh
35 l_dec BAwW (2000)
3 1_enc_key RAwW (2000);
38 BEGIM
39 1 _enc_key =
kg JTL RAW.biL xor {utl i18n.string Lo raw (1 key, "AL32UTF8")
11 ull i18n.string to_raw (1 master key, "AL32UTF&")
42 e
43 1 dec = DBMS CRYPTO.decrypt {1 in wval, 1 mod, 1 erc xey)
44 CBMS_OUTPJT. put_line { 'Decrypted=" || utl_118n.raw_to char (1 _cec));
4h END;

PesynrbeTaToM BEIOOMHEHHWS TPHUBEAEHHOTO GparMeHTa KoAa OVAYT Takue
BEIXOAHEIe AagHEle. QOpaTHTe BHHMAHHE, YTO CHAYAJNA A 33al0 MaCTep-
KJII0U A7 NTTRGDPOBARNAA 3HAUEHUA, a 3aTeM TOT jKe CAMBIH MacTep-KJIHd
JTA PACTIH(POBBIBAHMUA.

Inter value for maste~ key: MasterKey(123456

old 3 1 master key varchar?(2400) := "&mnaster key’
new 3 1_master_key varchar2(2000) := 'Masterkey0123458"

Encrypted=C2CABDAFDAGS2BCABB23IBDA084300CI3/D3EEE653058A32AC89- 0483730
PL/SOL procedure successfully completed.

Enter value for maste_key: MasterKey0123456
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old Bz 1 master key varchar2(2000) := "&master key’:
new 3 1 master key warchar?(2000) = 'MasterKey(123458"
Uecrypted=Conticentialbata

PL/SGL procedure successTully completed.

ITporpaMMa 3ampaniuBaeT MacTep-KJI0Y, A IPEA0OCTaBIA0 el KOpPeKTHOE
3HAYEHHE U D0JYy4al KoppeKkTHoe sHauenue. Ho uro Byger, eciy A YRAKY
HefelicTEUTEILHBIH MacTep-KI0d?

Enter value for master key: MasterKey0123456

old  3: 1 _master_key varchar2(2000) := "&master key .

new 3 I master key wvarchar2(20C0) := "MasterKay’;
Inerypted=CPCARDARDAQLZ RUSARRZ3RDAN84900CAZ /DA [6650D58A32ACEY FRD41 83=79D

PL/S0L procedure successtully completed.

Enter walue To- masler key: MasterKey0123455

olgd & |_mastar_kay varchar2({2000) := "&master_key :
new  3: 1 master key varcharz(2000) := "WrongMasterkey';
declare

ERROR al line 1.

0BA-28817: PL/SOL function returned an error.
ORA-08512: at "SYS.DBMS_CRYPTO_FFI™, line 67
ORA-06512: at "SYS.DBMS_CRYPTC", line M
ORA-06512: at line 15

Mesr BEguM coobmienne o0 omulKe: HCIOIb30BAHHE HEBEDHOIO MAacTep-
KJIH4Ya NPABOJUT K TOMY, YTO 3alIU(PpOBAHHBIe TaHHEBIE He PACIIA(DPOBEI-
BarwTceA. Haml ycoRepnieHCTEOBAEHBIN MeXaHWaM 6azupyeTrcd Ha IBYX pas-
ORIX KJII0YaXx, H obda Kilodya HeoOXOAMMEl AJA YCOeMHONH pacOiHdpOBRHA.
Eenu BEI cOpAdeTe MacTep-KIK0Y, TO 3TOro OyjgeT 10CTATOUYHO AJIA OpeJoT-
BpAINeHEHA HeABTOPUR0BAHHOTO PACTIM(PPOBEIBARTIA.

T. . MAacTep-KRJIIOY XPDAHHUTCA HA KJHCHTCKOM KOMIOLIOTeDEe H ODepechljiaeT-
Ccf TI0 CeTH, TO NOTEHIMANbHEIH 3MOVMBIOLIeHENEK MOMKET HCIOJIB30BATH
cIenuanbHEOE cpedcTBo (cHHUdEp) A HepexBaTa 3HAYEHUS B MOMEHT ero
oepegat. SaL'L'I;HTHTLCﬂ OT 2TOI'0 MOJKHO CJIeIVIOIIMHA coocobaMu:

Mo:KHO COBJaTh BUPTYAILHYIO JOKAJIBHYIO ceTh (virtual local area net-
work — VLAN) MexIy cepBepoM OPHJIOMKEHHH H cepBepoM 6asbl JaH-
HeIXx. VLAN B sHaunTeApHOH Mepe 3allHIideT CeTeBOH TpapUK MexIy
cepBepaMu.

Br1 mMokeTe HWAMeHHTH MACTED-KJIY KAKWM-TO Tpefonpe/ielleHEHBEIM
coocoboM, HAIPHMED, HBMEHHAEB DOPALOK CAMBOJIOB Ha o0 paTHEIA; Toraa
3I0YMBIILIEHHAE, DOIYIHB KJIOY, OepeJaHEbId 00 CeTH, He DOJyVYaeT
PeaNbHO HCOOJIB3VeMBIH MacTep-KI0U.

Haromern, feiicTBHTEIBEHO HAJEXKEBIM DENIeEeM ARIASTCA HCITOTb30-
BAHHE OOOHH pacuperHo# Gesomaceocta ASO — Oracle Advanced Se-
curity Option (mpemocraBnseMoll 3a JONONEHUTENLEYIO OINIATY), obecne-
YHUBAKNIeH 6e30TACHOCTE TpadhUKa MeXK/AY KITHEHTOM U CePBEPOM.
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3awuTa oT agMUHUCTpaTopa 6a3bl AaHHbLIX?

Ciremver I 3alAIIaTh 3a0lMPOBAHHBIE JaHHEIE OT cODCTBEHHOTO af-
MHHHUCTpaTopa 6asel zasEHEIX? TaKoH BONpPOC BOBHUKAET NIPH TPOEKTH-
POBAHHUH CHCTEMEI, U BHI JOJIKHEI KAK-TO Ha HETO OTBETUTE.

Katou xpagurceda B 0ase JaOHBIX WX B (paiaoBoil cucreme. Bermw KU
XpaHuTesa B Gase NAHHEIX, TO AAMHUHICTPATOD MMEET BOZMOXKHOCTH Pac-
INHU(QPOBATE MOk 3allIn(pPOBAEEEIe TaHHEe (TAK KaK YV Hero ecTh IpaBa
Ha BEIOOPKY H3 21000l TabIHIbl, B TOM 4YICje H H3 TAOIHOEI, B KOTOPOH
Xpagarcesa kaioun). Ecan kaou XxpaauTes B dafiroBoit cucreMe, 0H 0OT-
sKeH OBITH JOCTVIIEH BJaZesbIy IporpaMMHOre obecneuenns Oracle, Tax
4TOOB! €0 MOKHEO OBIZIO NPOYHTATE ¢ MOMOINEI0 Dakera LTL_FILE, K KoTo-
POMY MOJKeT HMeTh AOCTYO aqMUENCTPATOD 6aswl faHamx. Taxum obpa-
30M, T'/le OB HH XPAHWICA KJIIOY, TONBITKA 3ATMHTH 3allIA(POBAHHEIX
JaHHBIX OT aAMHHHCTPATOPa 0asbl HAHHBIX OPEACTABIAETCA OesycIoerml-
noi. OupaBgas au oDonodHEIH pHcK B Bamied xomoanuu? OTBeT 3aBHCHT
OT TPOBOAUMON TMOJTHTUKEN GE30TIACHOCTH W PYKOBOJATIHX JOKYMEHTOR.
B QonblImHECTBE Cay4aeB AIMAHHACTPATOPAM [IOBEPAKT, HO 3TO MOMKET
OBITHL DpeaMeToM OOCYKAeHAA. B HEKOTODEIX cIygadax Heo0XoqHMO 3amH-
THMATE A POBAHAR e JaEHBIE TajKe OT AfMHHEHCTPATOPOR 6a3 TaHABIX.

B TAROM CIy4Yae IIPHAEeTCA XPAHWUTDb KJIKOYH TaM, KvAa Y aIMHHACTPAaTO-
pa 6a3nl JaEHBIX HET AOCTVIA, HaOopaMep Ha cepsBepe npunokennii. Ho
TAKUMH KJOYaMH OVIEeT ¢TI0 HO yopaBaaTs. Heobxonumo 6yaer obec-
OeYHUTH HX PE3€PBHOE KOOHPOBAHHE H 3a0IHTY 0T KPaiKH.

MosKHO HCOOJIB30BATE 00JIee CIA0KHYIO CUCTEMY VIOPABIEHHUS, HCIOIE-
3y MacTep-KJIHnY. MacTep-KJIH0Y MOKET OBITH NOMeIleH B HH(POBOH
«BymMasRHuK» (wallet), a Tpunoxkende OyVIeT 3aNIPANINBATE KIIOYW Kak-
OBIH pas OpH MHMPOBAHAN AaHHEIX. Kaoou 6yaer HeJocTyIeH afMUHH-
crpaTopy 0a3sl JaHHBIX, HO BCA cHCcTeMa craHeT 0oJsiee CI0MKHOMI, U Bpe-
M 00paboTKI BO3pacTeT.

Ecou pania neJas ¢cOCTOUT B TOM, YTOOBL BOCODPEIIATCTBOBATE a IMHHHCT DA -
TOpy 0ashkl JAaHHBIX M3MEHUTEH KJY, He 3A0peniad IPOCMOTD KJI4a,
MOMKHO TapKXe IICIOJNB30BATHE MeXaHM3M ¢ MAacTep-KEJIHYOM. Mac'rep-
KJII0Y MOMKeT OBITH IOMenleH B (pailIoBYVIO CHCTEMY, KOTOPad JAOCTYIHA
BJjaageJlpIly OporpaMMHOIO obecreyeHHS OI'ElCIE TOJIbHEO OJfA 4YTeHHHA.
B sTom cayuae 6a3a JaHHBIX (M AAMHHHUCTPATOD) CMOMKET HCIOOJIB30BATH
KJIF0Y AJIA MAQPOBAHHA, HO H3MEHNTE KJI0Y aAMUHHACTPATOD He CMOKET.

Iist Toro uTobel 00eCTeUHTE YIPABISAEMOCTE CHCTEME! (OcOoOeHHO ecitu
BEI XOTHUTE OBITH YBEPEHBI B TOM, YTO BAHSHHE HA BAIIX IPHJIOKEHHUS
MHUHHEMAJLHO), cIeJyeT XPaEUTh KJIIOWH HJIX B (palI0BOH cHCcTeMe, UK
BEYTpU TaOaUNLl Ha3El JaHHLIX. B 3TOM cIydae CKXDLITE HX OT AAMMUHN-
cTpaTopa 643561 JAHELIX He VAACTCA.
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He cyniecTByeT COBEPIIEHHOIO MEXAHA3MA YIIPABJIeHUA KINYAMHA TTHHPO-
BaHUA. IIpu BRIGOPE TAKOTO MEXAHH3MA CIEAVEeT PYKOBOICTBOBATHCS CIIe-
TR KOEKPETHOTO IPHAJI0KEHAS U IBITATHCS HAHTH KOMIOIPOMICC MEK-
Ay OpOCTOTOH AOCTYIA K KJIKYaM U 0e30MacHOCTRI0 AaEHEIX. Tpu paceMoT-
PEHHBIX HAME DOAX0J4 ONUCHIBAIOT TPU OCHEOBHBIX MeXaHNU3Ma VIIPABIeHUA
KJIIOYAMH, HAa OCHOBE KOTOPBIX BEI CMOMKETe paszpaboTaTs cOGCTReHHBIH MO-
X0/ K YOPaBJIeHHIO KIdaMu IudpoBaduda. BosMoskHO, ¥ Bac noAasaTcd 6o-
Jee yAadHLle HACH, JyUIlle DOAXOAANINe K Bamell KOEKPETHOH CUTYaIIHH.
Hanpumep, BOBMOXHO IPHMeHEEEHEe THOPHAHOTO DOAX0AA, ¢ HCIOIL30EA-
HHUEeM PA3JUYHEIX KJAUYeil And Handoaee BasKHBIX TA0IU.

lNpo3payHoe wundpoBaHue gaHHbIX
B Oracle 10g Release 2

Ecnm BRI XpaHHTE KJI0Y MIH(POBAENA U 3aMIU(DPOBAHHLIEe TaHHEIE B (ase
AaHHEIX, TO BO3ZHHEKAET €Illle OOdHa IIOTeHIHMaJIFHad yrpoa3a 6e30MacHOCTH.
HPH Kpaxe JHCKOB, Ha KOTOPBIX XPAHHUTCHA BCHA 633& daHHBIX, BCe JaHHBIE
cpasy ke paccexpeunupanTca. as Toro urobsl oboiiTu oty npobiemy, cie-
AyeT XpaHUTh KII0Y OTAeNbHO, BHE AHCKA, HA KOTOPOM XPaHATCS 3anInudg-
POBaHHBIE 2THM KJIKOY0M AddHHbBIE.

Ecau Bama 6a3a JaHEHBEIX DOJHOCTRIO HB0JIHPOBAHA, BEI, BOSMOKHO, HE BH-
JUTe cMBIcTA B mudpoeanun AauHeX. OTHAKO BRI MOKeTe 3aX0TEeTh 00e30-
OAcHTL cedda OT KpasKH JUCKa. B KadecTBe OJHOIO W3 DeIleHUH MOMKHO
OPeAIOKUTE CO3AaaHe OIPEACTABICHHA MJA OTOOPaKeHAs PacIIudpoBaH-
HOrO 3HAUeHHNdA. B aTOM ciayuae, ecld KJIOY XPAEHTCA OTALNLHO, QUanUe-
CEadA Kpajka JUCKA He NPHBEAET K pacceKpeuHBaHHI0 AaHHbIX. JanvbIil
OOAXOI BOBMOMKEH, HO TpeOYyeT TIIaTeIbHOH, TPYI0eMKOH HACTPOHKH.

Hnst paspemesns nogobaex cuTyanuii B Oracle 10g Release 2 BBegena HO-
Bas BOSMOJKHOCTb OpospauHoro mudposasua gageslx (Transparent Data
Encryption — TDE). TDE ncnonbayer codeTaHHe ABYX KJIOdeii: MacTep-
RJIOY XPAHUTCA BHE Ha3bl JAHABIX B «OYMaKEUKE» , KPOME TOTO, €CTh eIe
KJI0Y AJd Kamxjaod tabaunsl. nAa Bcex CTPoK Tal/HIBE HCIOAB3YETCHA
OUH H TOT JKe KU, KI0Y KaKI0d TabaIunsl yEuKanxeH (puc. 4.7).

TDE moapa3yMeBaeT, UTO BHI 3afaeTe MOAMHOKECTBO CTONOIOB AJIA AP PO-
pagua. Haopmmep, ecnu B Tabdaune 4 crondma, Kag ODoxasamo @a pume. 4.7,
o mAGPyTed cToabel 2 1 3, To Oracle creHepupyeT AU W HCOOMLIYET
ero Juid mudpoBaHuda TaHEHEIX cTondmoB. Ha mucke crosbuer 1 u 4 Oyayr
COXpaHeHH B OTKPBITOM BH/E, a ABA APYIHUX cT0oa0Ia — B 3amInd)pOBAHHOM.

IIpu BrIOOpe mONB30BaTEIEM AT POoBAaHELIX cToab1I0B Oracle HezaMeTHO
H3BIEKACT KII0Y U3 «OyMaskKHHKA», pacOIH(POBLIBALT CTONOIE] B IT0OKA3LI-
BaeT UX IOJB30BATeNl0. Keln fUcK ¢ JAHHBEIMU DOXHUITEH, X HEBO3MOKHO
M3BNMeUsL He3 KIUell, KOTOPEIE XPAHATCA B «fyMaKHHUKE», 3aTTM(OPOBAH-
HOM MACTep-KJIKY0M, KOTOPEIA H CaM COXPAHEH He B BUJEe OTKPBITOTO TEK-
cra. B pesynpTaTe BOP HE CMOSKET PacIIn(pPOBATE AaHHBIE, AAKe eClIH VK-
pafeT JUCKH UMW CRONHAPYeT (PalljIkl.
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CnoBaphb A3HHLIX
Saumdposantpii
KO AAHHBX L) —1
e ). < Macrep-
PaciundposaHHLIit
KoY TRBAMLILI Pacumdpossisariue «BYMAXHUIK
l (BHe Ga3bl maHHbX)
| Cronbeu1 || Cronbeu2 || Cronbeu3 | Cronbeud
<Omxpuimait | |<3aumpposanislii | <3almdposantsi = <OTpbTHi
TENCT> TEKCT> ‘ TEXCT> TEXCT>
[ <Omqumait | [<Baumdposansii| | <3aumpposammi|| <Onpuimsi
TENCT> ‘ TEKCT> TEKCT> TexCT> |
Tabnuua
Basa faHHbIX

Pue. 4.7. Modeab npospauitozo wiposanus daitiblx

e R
sl 3azata Transparent Data Encryption (TDE) coctouT B obecmeue-
f:. 4 HHH 38L0THTH IAHHKIX, XPDAHAIUXCA HA TAKUX HOCHTeNAX, KAK THC-
‘ el

o 1\, KV M MATHHTHBIE JEHTHI, KOTODA HeoBXOMIMAa B COOTBETCTBHHE CO
" MHOTHMM HAUMOHAIBHLIMY TN MeXIVHADOAHBEIMY HOPMATHEHBIMHA
MOKYMEHTAMH H TPABMIAME, TAKHMH Kak Sarbanes-Oxley, HIPAA,

Visa Cardholder Information Security Program 1. 1.

TDE ge apaaeTca NOJHOMAaCIITA0HON cHCTeMOR DIQPOBAENA I He
LOIEHA HCHOJBROBATECA B TAKOM KauecTee. Hampmmep, obpature
BHHMAHHE HA TO, YTO 3alIU(poBaHHBIE CTOAOIEI pacinu(ppOBEIBA-
0TCA B MOBOM CAyHae, BEE BUBHCHMOCTH 0T TOTO, KTO BEIOHMpaeT
ITAHHBIE, UTO BPAJ A1 YIOBIATBOPAET BAIITAM TpeboBaHHAM Dezorac-
HOCTH. I[JIH NOJYUYeHNsT KOMIJIEKCHOT'O pellleHid clelVeT co3JaTh
coOCTBeHHEIH HHCTPYMEHT, HCIOIb3Y A OIMHCAEHEIE B I71ABE IIPDHEeMEL.

s Toro 4TobEI BOCTIONE30BaTheA DpeuMmymiecTBamMmu TDE, no6aBrTe Tpes-
noxenue ENCRYPT (mocTyneoe Tonbsko B Oracle 10g Release 2) puis kamaoro
MAQPPYEMOTO CTOJONA B ODEePATOD CO3JaHNA Bamel TabInIE:

/+ Dain Ha eeb-cakTe: cr accourts,sql «/
CHREATE TABLE accounts
{
acc ne MJMATR WOT NULL,
Tirst name VARCHARZ2(30) NOT MULL,
last _name VARCHARZ(30) WO NULL,
SN VAHCHAR2(9) ENCRYPT USING "AES128°,
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acc type VARGHAHZ(1)  NOT NULL,

falie id NJMEER ENCAYPT USING "AES128°,
sub ace type VARCHARZ{30),

acc_open_ct DATz NOT NULL.

acc mod db DATE,
ace mgr_ic  NJMBER
3

B nassoM cryuae croxboer SSN m [OLI0_ID mmdpyoTes opu moMonin AES-
anropurma co 128-6utaeiM Kaogom. Ilpearomxernne CNCRYPT USING B onpeme-
JIeHUH cToN0IMA VKAsEIBAET HA He0OX0AMMOCTE NepexBara sHadeHuil B Buae
OTKPBITOIO TEKCTA, HX MM POBAHUA H COXPAHEHUA B 3aIIH()POBAHHOM BH-
je. Korga nosp3osaTesb BrlOUpaeT faHHBlE U3 TAOJIAOE, 3HaUeHUe HEABHO
(oDpospadEo) pacmudpPoBEIBaETCA.

4 s

o Heawsaa HCIIOIB30BATE HIPO3PATHOEe ITH(PORAHNE B TADANIAX, IPH-

f‘!. HALIeXRAITNX T0NB30BATENI0 315,
Dyl I
.

1,

Hacrtpouka TDE

TIpemxae weM HavaTh HcOonb30BaTh TDE, Heo0X0AHMO CO3aTh «ByMaK-
HUK», B KOTOPOM DYAeT XpaHUThCHA MACTep-KJIK4, U obecneduTh ero 0e3o-
OaCHOCTbD. PaCCMOTpHM Opoliece YIpaBJ/IEHM L GGYMEH{HHHHMEW oomarosao.

1. BribpaTs MecTONONOKeHHE «DYMAIKHMEA» .

Ilepen mepesiMm npuMerReEreM TDE HeobxoguMo co3faTh «OyMaRAEHK»,
B KOTOpOM 0y IeT XpaHuThCA MacTep-Kiaod. [To ymonyaanio «0yMasKHEK»
cosmaerca B KaTamore $ORACLE BASL/admin/$0RACLL _SID/wallet. Ber modxce-
Te BBIOPaThH Apyroii Karamor, vkasae ero B ¢gaitne SQLNET.ORA. Hanpu-
MEep, €CJIH BBl XOTHTE, YTOOB! «OYMaHHK» XPAHHUJICH B KaTaJI0Te /0rai-
le_wallet, zobaBbTe IpHBEdcHHALIC HHMXE CTPOKH B (alin SQLNET.ORA.
B mamem cnyvae g 6YAY CUHTATE, ITO BEIOPAH KATAJIOr 0 YMOITAHHIO.

=NCRYPTLON_WALL=I_LCCAIION =
{SCURCE=
(METHOD=t11g)
(METHOL _DATA=
(DTRTCTORY=/cracle wallet)))

Ybenurecs B TOM, UTO «ﬁ}TMaH{HHH » BRJIIOYWEH B [IPOITecC pe3ePBHOTO KO-
OHPOBaHHA.

2. YcTaHOBUTE TaPOJIE AAA «0yMAaKHAKA .

Temeps BAM HYIKHO CO3ATh «0VMaKHAK» H YKA3aTh TAPOJE AN JOCTY-
a K HeMy. Bee 9To0 MOKHO CAe1aTh, BRIDOJNHIE OAHH ODEpaTop:

AL TER SYSTEM SET FNGRYPTTON KIY TDENTTFIFD BY “pogh™;
HaBEHBIN 0nepaTOp BEIIOJIHAET TPH JeHCTBAA:

a. COBHaET «6yMﬁH{.HHR$ B KaTanore, CIpeieneHs=E0oM B TI1are 1.
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b. ¥YcranaBnuBaer 1A «0yMamKHAKA» OAPOIb — «pooh».

¢. OTKpEIBaeT «OyMasKHHK» JJIA COXPDAHEHHA W WM3BJeUeHHd KI0UeH
cpeacTteamu TDE.

ﬂapOJIb SIBJIAIEeTCH PETHCTPO3ABHCHMEBIM H JOJIHEH 3aKMIOYATECH B ,E[BOi:I"
HbI¢ KABbIYKH.

3. OTKDHITL «BYMAKHHK» .

Ha mpegpigymiem mare GyMasKEHK OBLI OTKPHIT 41d pabors! ¢ Hum. On-
HAKO TOCJE TOr0 Kak OyMaskHUE CcOo3JaH, BAM HE NPUETCS Iepeco3ia-
BaTh ero. Ilocie samycka 0Gasel JaHHBIX BAM HYZKHO OyZeT TOIBKC OT-
KPBITE «OVMAaKHNK», HCIOOJB3Y S VCTAHOBIEHHELIH IaPOJIh:

ALTER SYSTEM SET EWCRYPILCOW WALLED OP=M IDEMTLFLIEDR BY “pooh”
Br1 Mo:xeTe 3aKPEITE «JYMAXKHEHE » CIeAVIOMel KOMaHAOMH:
ALTER SYSTEM SET ENCRYPTICN WALLET CLOSE

OTkphITHE «OYMaKHEUKA» HeobXogumo aAna paborel cpeaets TDE. Ecnn
«DyMaKHHUK» He OTKEDPEIT, TO BCE Hesalln(hPOBAHHEIE CTOJOLEBI OyayT
OOCTYIHEI, a 3alIH(pPOBAEHEIE CTONONBl — HEJOCTYIIHEL.

Ucnonb3oeaHue TDE gnga yXe cyliecTByOWKUX Tabnuny,

B npearigymem paziese MBI BHISNIH, KAK MOMXKEO ncnoabszoears TDE npn
cosaaEuu HoBoft Tabaumel. Tak e MOXXHO 3aIIN(POBATE cTOI0EI CYIleCT-
Byiomel Tadaunsl. Maa mudposanus cromadma SSH Tabaumsr ACCOUNTS me-
TOJIB3YEM TaKOH OIepaTop:

ALTER TABLZ accounls MODIZY {ssn ENCRYPT):
JlaHHBINA OOepaTop BBRIMOJIHAET [B& IeUCTBHHA:
o CosgaeT KJI0Y A1a cToadma SSN.
e IIpeoGpaayerT Bee 3HAYCHHA ¢TOIO0A B samiudpoBagHEIi GopMaT.
IMMupporarne BEIDOJHAETCA BHEYTPH 0a3bl JaHHBIX. 110 YMOJI9aHUIO HC-
nonesyerca anroputMm AES co 192-6utHEIM KaodoM. Bel Mo:xeTe BEIGPATE
OpYrod aJaropuTM INH()POBAHHAA, VKAZAB er0 Ha3BaHHe B omepaTope. Ha-

OpHMep, YT0OEI BEIGpATE anropuTM AES co 128-6UTHEBEIM KJI0UYOM, HCOOIb-
3yiiTe TAKOH OIIEpPATOP:

ALTER TABL- accounts MODL-Y {ssn -NCRYPT USING "A=5128"):
B KadecTBe mapaMeTpPOB TaK:Ke MOMKEO 0810 6B yKaszaTh AEST28, AES256
mnr 3DEST68 (gma TpexnpoxogHoro MexanuaMa DES co 168-0HTHEIM KITI0-
qom). [ocMoTpuM Ba TaGIUTY TOCKTe THH(PPOBAHTA CTONOITA:

SG1> DESC accounts

Hame NUll? Type

ACC NO NUMBTR
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ACC_NAMI VARCHARZ (30)
SSN VYARCHARZ(9) FNCRYPT

Ob6paTuTe BEMMaHEHe Ha KI0YeB0e caoBo ENCRYFT mocese Tuna gasseix. Jlna
DOUCKA 3AMAPPOBAHHBEIX CTONOMOB 6asbl AAHHBEIX HCHOOJb3YHTE HOBOE
npeAcTaBIeE e crioBapsa gagabix DBA_CNCRYPTED_CO _UMNS.

A xak ofCTOHT Aeso ¢ TPOU3BOAUTENLEOCTEI0 Tpu pabore ¢ TDE? Ilpu ob-
pameEUN K He3amIH(hPOBAHEHEIM CTOJIONAM HUKAKHAX JONONHATEILHEIX Ha-
KJAZHBIX PACX0OJ0B He BogEHKaeT. IIpu obpamennn K samu(p)poBaHHEIM
cTONMOIAM MOJKHO OKHIATE HeGOJILMIOr0 YBeJIMYEHWUS HAKIAJHBIX PACXO-
noB. Ecau norpefHOCTE B OTH)POBAHK Y NponajaeT, ero MOKHO OTKIIOYHTE
cJeAyIONIIM 00pasom:

ALTER TABLT accounts MODTTY {ssn DTCRYPT);

YnpasneHue knoyamu n naponsamu ans TDE

Yro Gyger, ecad KTO-TO KaKHM-To obpasoMm ysHaeT pamu TDE-wmrouan?
MoskHO MepecosiaTs 3amAdpPOBAHELIE 3HAYEHUA, BHEINOJIHHB BCEro ONHH
omnepaTop. B 5TOM omepaTope MOMHO TaKie BEIOpaTh ApYyroil aaropHTM
mudposanus, nanpaMep AES256:

ALTER TABLZ accounls REKEY USING "aesZ35’:

Ecnu KTo-TO Y3HAET DapoJab «0yMaKHEHKA S, Bl MOMKETe H3MeHHUTL ero, ue-
noneaysa nporpammy Oracle Wallet Manager. BeeguTe owr B KOMasZHOH
CTpOKe, U AucHeT4ep «O0VMaKEAKOB» Oyaer sanymes (puc. 4.8). Beibepure
B raasEom MeE0 Wallet—Open m ykaxkuTe MecTo XpaHeHHA «DyMaKHH-
Ka» W ero napoib. Jng wamemenusa naposa soibepure Wallet—Change
Password. UMeiiTe B BAAY, YTO HBMeHEHHE OAPOJIS HEe NIPUBOJUT K H3MeHE-
HHIO KJIOYE.

TR JEETEIONE  HIED

a1 waliet |Secrat Store Catrles
o conticare |Requesiea] i == ORACLE SECURITY. DB, BNCRYFTION. A)s 4h00 3 205007 T AIGLGMaKALLALA,
m o= ORACLE SECURITT. DE. ENCRYFT KIN. MASTERKEY

oS Trusted Certil cates

Pue. 1.8. Oracle Wallet Manager
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Jlo6baBum «conn»

MTudposasme DpeIHASEAYEHO AT COKDEITHA JAHHBIX, HO ORIBAET TaK, UTO
samu(poBaHEbIe JaHHBIE JEIKO YyragaTh H3-3a IOBTOPEHHII B MCXOAHBIX
maEHBEX. Hanpumep, Tabammna c madopManrei 0 3aporaTax BeCbMa BepOAT-
HO COAePKHUT DOBTOPAIIHECS SHAYeHUA. B »TOM ciy4ae salidu()pOBAHHEBIE
3HAYeHHA Tak:Ke OyoyT oguHaKoBoIMH. [lame ecim B3IOYMBIIIJEEHHE He
CMOJKeT pacIIu(poBaTh peaJbHbBIe 3HAUEHHUS, OH CMOMKET ONPeleIUuTh, B Ka-
KHX 3a0UACAX OPHCYTCTBYIOT OJHHAKOBBIE 3aPILIATEL, 8 3Ta WHMpOpPMANHI
MOsKeT GLITE 3HauuUMOH. Jlna npefoTspanleEna TAKHX CHTYyanuil ¥ JaHHLIM
nobarngercd coab (salt), Omaromapda KOTOPOH 2amMm(ppoBAEHEIE 3HAUEHHA
OyAyT pazmuAyaTheA JarKe ONMA OAWHAKOBBIX MCXOAHBIX AaEARIX. TDE mec-
TOJIB3YeT CO.1b 10 YMONTYaHAD.

B HEKOTODBIX CIYYadAX CTPYKTYPEl JAHHBIX MOTYT CIOCOOCTBOBATE IIOBHI-
LIEEHI0 OPOU3BOLHTENBEOCTH Da3hl JaHHBIX, a A00aBIeHHE «COJNH MOMKET
ee yxyamuThk. Hanpumep, mHAEKCH b-free yCKOPSOT TONCHE TO YCIOBHIO
_IKL, KaK B caIeAVIOIIeM 3ampoce:

SELECT ... FROM accourls WHERE ssn LIKE "123%;

B pamEOM cnytae mEAeKcaM b-tree Ana DOAVIeHHA ZAHHBIX OPUAETCT
OpoHTH TOJBKO MO OLHON BeTBH AepeBa, TaKk KAK Bce HOMEPA CUETOB HAMH-
gawTea ¢ gudp 123. Eciu «conb» gobaBieHa, To peajbHbIE 3HAUEHUS Oy YT
pacopegeleHnl o Beell ¢TpyKType b-tree, uTo caeraeT TpocMOTP HEIEKCA
0oJee TPYLOEMKHM, M BechMa BeDPOATHO, 9YTO ONTHMHU3ATODP BEIGEPET TOJI-
BHI# npocmoTp TabGaunel. B a3ToM cayuae mpHaeTcda yOpaTh «COXb» W3 UH-
ITeKCHPOBAHHBIX CTONOIOB, HAIPHMED, TAK!

ALTER TABL® accounts MODI=Y {ssn CNORYPT NGO SALT);

Yaamenue «CoOMM» He3HAUUTETLEO BIAAST Ha 6830TaCHOCTD, TTO3TOMY, CKO-
pee BCEro, BO3MOYKHAA VAZBAMOCTh He NEepeBeliuBaeT TOro NOBBIMIEHAA
OPOH3BOIUTEIbHEOCTH, KOTOpPOe oDecneunBaeTCA HHAEKCADOBAHAEM.

)

| - HUcnoaszosarue cpeacts TDE HeBOSMOMKEO IIA ¢TOADIIOB, ofnanaw-
.5 OIUX OJHWUM U3 IPUBEIeHHRIX HHIKE CBOHCTR!
“ L.

tif. = Tom gamesx BLOB mmm CLOB.

* Hcemonsaopanue B HEASKCAX, OTAMYHBIX 0T OOBIUHRIX HHISKCOR
b-tree, Takux xKak bitmap-mHAEKCH, HHIEKCH HA OCHOBE (PYHK-
nu#H U T. 1.

*  Henmoas3oaAre B KIIOUYAX CEKITNOHHPOBAHMS.

OTeyTeTBre BOSMOMKHEOCTH HenmoabsoBaus cpencre TDE B mozod-

HBIX CAVIAAX ABISETCA elle 0THON TPpHUHHOM, TTo KoTtopoit TDE we

MOKEeT HCIOAb30BATLE 1A ECeX BHA0B I POBAHNA.

Kpunrtorpagpunyeckoe xelumposaHue

IMTudpoeasne ofecmednBaeT JOCTYI K BANIAM AAHHBIM TOJNBKO ABTODH30-
BAHEHRIM TOJbB30BaTENAM. DTO JOCTHTAETCA 34 CUYET MACKUPOBKH CEKDET-
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HBIX AaEHBIX. OMHAKO B HEKOTOPEIX CJAyYadAX B MACKHPOBKE HET HeoOXomu-
MOCTH, XOUETCHA JIMIIE 3ANUTHTL AaHHBIE OT H3MeHeHEHns. [Ipeamomoxum,
BEI COXPaHHJIH HHPOPMATHIO O IIATeKaX BAMIAM IToCcTABIIHKaM. CaMu 1o
cebe gaHHBIE HE HACTOJBKO CEKPETHRI, YT00EI HX MIHGPOBATH, HO X0YETCS
HMETh YBepPEeHHOCTH B TOM, YTO HHKTO He HM3MeHHT OHQPHI, ¢ TeM YTOOB
VBEIUYHTE pasMep maaTeska. Kawr aTo caenatrs? OTBeTOM ABIAAETCA Kplin-
mozpaguueckoe xewuposarie. JlapaiTe HaUHEeM 3HAKOMCTBO C HUM C IIpH-
Mepa U3 peafbHOH YKH3HH.

,El,eno O Nnoao3puUTeNlbHOM COHOABUNYE

IIpeAnomo:KEM, 9TO BEI OCTABUIH CBOH C3HABUY HA CTOJE, KOTJAA IIOMIIHA 34-
OpaTh U3 QaKCHMHUJILHOrO aldapaTa BasKHEIA JOKYMeHT. BepHYBIINCE, BbI
daMe4daeTe, 4YTO COHIBHY HECKOJBKO CABHHYT BJIEBO. RTO'TO TPOT'aJl Ball C2H-
ABWY, BO3SMOMKHO, OOAJTOMKHAB B Hero 0apduTypaToB, YT0OB! BRIBECTH BAC U3
HUTPBL H 3aBIafeTh Bamlell HoBoH Y4yaecH0H 6ecOPOBOAHOH MBIMIBIOT? A MOMKET
OBITE, OH OXOTHUICA HA KHUTY no PL/SQL, copaTampyio B ANMKe cTosa?
A moeT ObITh, B COHJBUYE CJIM He HAPDKOTHKH, Tak necok? B Mozry mpoxpy-
YHUBaeTCA MHOMECTBO BADHAHTORE OIDOH30IIEANIET0, H eCTh Ve HE XQ49eTCd.

Yro6s pa3BedATh CBOH COMHEHNSA, BbI PEIIaeTe TPOBEPUTE MeJ0CTHOCTE CAH-
ABH4a. BBl HACTOJBKO OCTOPOMKEBI M OPEAYCMOTPHTENBHBI, YTO 3apaHee
B3BeCHJIN CBOHA CHOHABWY U 3ATIHCAINH €0 BeC ¢ TOYHOCTHIO [0 AECATOTO 3HAKA
nocae sanaror. Onacasck BO3MOKHOIO H3MeHeHHS C3HBHYA, BLI CHOBA
B3BEIIABAETE €70 W CPaBHWBaeTe Pe3yabTaThl. IloMEQe cOBOaAeHTe, BILIOTH
no 10 spaka oocae sanaroii. Kakoe oOnerdesne! Eciu 051 KTO-TO JeHCTBUI-
TeIBHO YTO-TO CHENAT C COHABHAYEM (HaIpuAMep, A00aBHUI B HEro [ecKa HIIH
6apbuTYpaTOB), €10 Bec 00513aTeIbHO OBl HBMEHHJICA, CBHAETEIBCTBY A O BMe-
OIATENECTEE.

ByaeMm akKypaTHBI ¢ TEPMAHOJIOTHeH. BBl He «IpATaIw» C3HEABUY (TO €CTh
He 3ailU)posbi6aal ero); Bel IPOCTO IPUAYMAaI co0CTBeHHELT c0coD BEI-
YHCJCHUS ONpeJelcHHOro 3HAYCHHA, CONOCTABICHHOIO IANHOMY COHOABH-
y. M cpaREUIHN HaYaJIbHOE H KOHETHOe 3HaUeHuA. MeceqyemMoe 3HATeHHE
MO0 OBITH MOJYYEHO ¢ IOMONIGI0 JIIOO0T0 aAropuTMa; B IaHHOM cJlydae
BBI BEIOPATH B3BETIHBAHNE COHABUYA.

Ecnn 661 peub m1Ja 0 AaHHBIX, 4 He 0 6yTepOpoe ¢ MACOM, BEI TAKMKE MOTJIH
Obl DOJVYHTh HEKOTOpOE 3HaYeHHe [0 cupejesesHomy aiaropurmy. Takoi
opoliecc HABEIBAETCHA xewuposaruem. OTnuuyre XeOIMPOBAHKA OT IIHbpo-
BAHUS B TOM, YTO XEIIHPOBAHWE — BTO OAHOHANPABJIEHHLIH npomecc. Bol
MOJKETE pacmudpoBaTh 3alIH(POBAHHBIE AaHHBIE, HO «PACXEINHUDOBATE»
XenI-3HaYeHe HEeBOSMOMKHO. INCIH BB HECKOJBKO Pas XeIIHpyeTe OAHUH
U TOT K€ BJIeMeHT JaHHBIX, PE3VALTAT Oy/IeT HEH3MeHHBIM IPH JIO0M KO-
JHUYeCTBe BEINONHeBHIH. EcIH JanHble KaXHIM-To 00pas3oM MeHsIIOTCsI, TeHe-
PHUpyeMoOe XelI-3HaTeHHe HBMeHHTCHA, CBHAeTeIbCTBY A O «Ioptues JAHHEIX.

TEODBTHHECHH BCerjga eCTb PHCE TOI'O, 4HTO Y JABYX PAa3HBIX 3JIeMeHTOB HaH-
HBEIX ORAEKYVTCA OIHMHAKOBBIE XEeNI-3HAYEHHA, HO TAKYIO B€DOATHOCTE MOXHO
MHHHEMHSHDOBATH, ICIOOJIB3VA JOCTATOYHO H30IIIPDEHHBIE ANTOPDHATMEI XelllHr-
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poBarud. QuEUM U3 Takux anropuTmoB ABaderca MD (Message Digest —
matfimrect coobmenwuit). OgHA M3 PAsSHOBHUAHOCTEH STOTO ANTOPHATMA —
MD5, EekoTOpOe BpeMs OBIJIA CTAHAAPTOM, HO OKABAJIOCE, UTO OHA He obec-
OeYHBAET AOCTATOUHOH 3amuineHHOCTH AaHHBIX. Cefivac Gonee pacmpo-
CTpaHeHHLIM fBIsgeTCs HOBBIH crapgapT SHA-1 (anropurM GesomacHoro
XemrapoBaguA — BepcHda 1, Secure Hash Algorithm Version 1), xoropsiit
noerynen B Oracle 10g.

XewwnpoesaHue VD5 B Oracle9i

HaBaiiTe 00CMOTPHM, KaK MOKHO HCIIOJIB30BATh XEIMIMPOBAHAE IIPH AMH-
HUCTPHPOBAHUM DealIbHEIX (az AanusIXx. OTnpaBrdad KyAa-TOo KOH(HISH-
OHANBEYI0 WH(DOPMAIIWIO, Bl MOMKETe BBEIYHCIHTE Xelll-3HAUeHHE [0 OT-
OpaBKH U BEICJIATE €70 TOMY K€ aJpecaTy B IpyroM orupageieauu. [loxyya-
Telb MOKET BHIUHCINUTE XeNI-3HaUYeHNHe AJIA MONYIeHHBIX JAHHEBIX U CPaB-
HHTH €T0 ¢ OTOIPABJIeHHBIM BAMH XeOI-3HAYEHHEM.

B Oracle9i marxer DEMS_OBFUSCATION_TOOLKIT cogep:kKAT (PYHROHUIO XEIIHPO-
ragua MD35, peanusynomyo npoTtokox Message Digest. [na xemuposa-
HHUSA CTPOKY JeJIaeM CIeIVIOIee:

DECLARE
1_hash VARCHAR? (7000):
1 1in wval VARCHAR? (2000):
BEGIN
1 ir_val ;= "Account Balance is 12345.67";
1_hash := DEMS_CBFUSCATION_TCOLKIT.md5 (input_string => 1_in_val);
1 _hash := RAWTOHZX (UTL_RAW.cast_to_raw (1_hash)):
DBMS GUTPUT. put lire (' Hashed Value = ° || 1 hash);
END:

/

f mepeman GYEKOUH IPOCTYIO CTPORY « Account Balance is 12345.67» u mo-
JIYUnAa ee Xermr-zEatueHue. Pyarmua MDS sosspamniaerT aEaUeHue THIA YAR-
CHAR2, HO (Kak ¥ OpHd PACCMOTPEHHOM paHee MIH(MPOBAHUHN) 9TO 3HAUYEHHIE CO-
JePsRUT YIpaBIgonoiue cuMBoasl. IlosToMy HeobxoguMO OpPeobpasoBaTh ero
K THOY RAW, a 3aTeM K MIecTHAANATEPHYHEOMY (hOpPMAaTY AJIA YA0DCTEA XpaHe-
HuA. [IpuBegeRERIH BEINIEe HPArMEHT KOJA BO3BPAIIAET TAKOE 3HAYEHHE:

Hashed Valus = ACR308E533C35C9/CD612E9188AR8B4C
Bupnael gBa BAXKHEBIX OTVIMUHSA XeIMAPOBAHAA OT UG POBAHNA!

e Ilpu XemHupoBAaHWK BXOLHYIO CTPOKY He HYIKHO JOIOJHATH A0 OOpeje-
JMeHHOH IMTUHEBI, KAK 3TO JelaeTCsT NP TIH(QPOBAHNUH.

e Ilpu XenMpOBaHUH He HCIOJIb3yeTcd KIMY. Pas KIHYa HeT, ero He
HYKHO XPAHUTE HJIN BEOAUTE, YTO AEJIAeT CHCTeMY XeIIHPOBaHHUI Ypes-
BBEITAfiHO OpOCTOIH.

Hrar, 4 MOry 3aX0TeTh IOJYYHTh XeIIHPOBAHHEOE BEAYEHUE W OTIPABATH €r0
HEKOTOPOMY afapecaTy. MoKHO co3JaTh W COXPAHUTh (PYHKIIAIO, KOTOPAaST
6yaeT oT0 AenmaTh. MCoome3yeM TOT jKe TPUMED KOfia | CO3AaaAuM (HDYHKITHIO:
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/v Oair Ha eeb-cakTe: get hash wval 91 .sgl «/
CREATE OR REPLACE FUNCTION get_hash_val {p_in VARCHARZ)
BETURM WARCHAR?

1_hash  VARCHAHZ (2000)

BEGIN
1 _hash :=
RAWTOHEX
(UTI _BAW. cast fto raw
(DBMS_OBFUSCATION_TOOLKIT.md5 {input_string => p_in)
)
)i
RETURN 1 hash

END:
JagaiiTe norydnM oT QYHEIHYA KakHe-HUOYIb THIHYHEEIE JaHHEBIE.

BEGLIN

DEMS CUTPUT. pul lire ( "Hashec =~

|| get_hash_val {'Account Balance is 12345.6/")
o
DEMS _CJUTPUT. put_lire ( ‘Hashec = °
|| get_hash_val {'Account Balance is 12245.67"}

i
END:

PezynsTaT OVAeT TAKUM:

Hashed = ACQ930BES39C35CH7CDE12E918BAD8BAC
Hashed = AC9308F539C35C87CD612M918BA58R40

Kak BupuTe, 014 0FHOH U TOH 3Ke CTPOKH BEOAA DYEKOHA Ka:KJBIH pas BO3-
BpallaeT UAeHMUYHbIe 3HAUSHAA: 3TOT (DAKT MOMKEQ HCITOIB30BATE A ITPO-
BE€PHEH OEeJOCTHOCTH 2JIeMEeHTa NaHHBIX. OﬁpaTHTe BHUMaHHE, YTO A I'OBOPHO
0O OeTOCTHOCTH auHHth, a He 633131 OJAHHBIX. ]_IE.TIOCTHOCTB 6&31)1 OJAHHBIX
OGGCHETIHBaETCH MeXaHH3MOM OGECHBT{BHH}I O[‘paHIfI‘-IBHI/IfI OenroCTHOCTH
u tpansaknuil Oracle. SB8aKOHHBIH IOJB30BATENb MOMKET H3MEHHTH 3Haue-
HHEe TAKEHM OﬁpaBOM, gTO HMEIIHeCA OrpaHAYeHHA IeJTOCTHOCTH He Gyny'r
HAPVIIIeHEl, HO JaHHEE (He 6a3a JAHHBIX) OPH 5TOM MOTYT GBITH IOBPEIKIE-
Bbl. Haopumep, ecii KTO-TO ClelHaJbHBIM onepaTopoM SQL usmernT 0a-
aaHc cueTa ¢ 12345,67 gonnapos Ha 21345,67 gonsrapos, To 5TOT GAKT MO-
JKET 0CTAThCA HE3aMeUYeHHBIM [0 TeX [Op, II0KA He OyeT NMpoBeAeHO Pac-
CIeg0BAHNE.

Ecnu xeni-zHauerne ANd cTON0NA, XPAEATIET0 HOMED COTMAIBHOTO CTPAX0-
BaHH, BEIYHCIANTh 3apaHee H COXPAHUTH, 4 [IOCJe U3BJIeYeHNd TaHHEIX U3
cTOI0IA IOBTOPHO BHIYHC/INTh Xell-3HAYEHHNE U CPDABHUTE C COXPAHEHHBIM,
TO HECOBIOAJeHHUe 3HAYEH U 0V eT CBUAeTEIECTBOBATE O BOBMOYKHEIX 3JI0HA-
MepEeHHEIX OIepaqusiax ¢ faHHsIM. [JaBafiTe mocMOTPHM, KaK 9To paboTaer.

DECI ARF
1 data  WVARCHARZ (200):
BEGTH
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I data = "Social Security Number = 123-45-6780°;
DBMS GUTPUT.put lire ( Hashed = " || gel hash wval (1 data))

KTO-TC W3IMEBHKMN LaHHble

1 data = "Social Security Number = 023-45-G789";
DBMS_CUTPUT.put_lire ( Hashed = ° || get_hash_wal (1 data))
END;

Bripoa 6yaeT TakmM:

Hashed = 098D833ABTRZTIES4992BFB1=CAGEA2S
Hasted = 5B82A874924B5611-A0D30935TADESDS

Kar BuauTe, Xem-3HAYEHHS OTIHYAIOTCA. Pe3yIRTHPYIOINIEE Xenl-zHade-
HHe H3MEHHTCS OPH JI000M MaMeHeHUH ZAaHHBIX, Aajke eclH coOCTBEeHHO
3HAYeHUe He HAMEHHUTCA. Xenl-3Hauedue U3MeHHTCA TPH H3MeHe U Tpo-
Dena, 3HAKA OPEIEHAHESA UM J060r0 APYIoro SIeMesTa.

TEOPETH‘J.ECHH BOSMOMHO ITOAYYUeHHEe OJHOI'O M TOr'o e Xell-sHade-

KMe 00LepacnpocTpaleHusle aaropuTyel, kax MD5 n SHA-1, sw
ofecmeurBaAeTe UPe3BRYANHO MATYIO BEPOATHOCTE XeIT-KOH(GIHKTa —
nopazxa 1 xs 1038 (B saBucaMocTit 0T BuIOpannoro aaropurma). Ee-
JI¥ BHI He MO2(eTe JOIYCTHTh HAIHMUH A JaXKe CTONb MAJoH BeposTHO-
CTH, TO BAM OPUAETCH PDEaJHI0BATh JOTUKY Paspelle A KOH(IHE -
TOB I/ Xel-(QyHK I Hit.

_@ HHA INA ABYX PASHBIX BXOJHBIX sHaueHwnil. OZHAKO, UCIOAbEYA Ta-

XewmunpoBaHue SHA-1 8 Oracle 10g

f ysre ynomuman o Tom, 9To npoToron MDS cauaTaeTca HeAOCTATOUHO HA-
JeRHBIM 1A COBPEMeHHON BalluThl JaHHBIX I BMECTO HEro YACTO HCOoNb-
averca SHA-1. Amroparm SHA-1 He moameps:xuBaeTcs B naxere DEMS_(B-
FUSCATION_TOOLKIT. B Bepeuu Oracle 10g BRI MOXKeTe HCIOIL30BATE PYHK-
ouo HASH maxeTra DBMS_CRYPTO girs BRIDOMHEHHS XeMIMPOBaHHUSA 10 aJITOPHT-
My SHA-1. PaccMorpuM o0baBiaene QyHEKIHHA!

DBMS_CRYPTO. hash (
srooin raw
Lyp in pls intecer)
relurn raw;

Dyproud HASH OpEHHMAaeT Ha BXOJ TOJBKO 3HAYeHHA THOa RAW, TO3TOMY
HeoOxoammMo nTpeobpasoBaTh BXOOHYI CAMBOIBHYIO CTPOKY K THOY RAW, 9TO
MBI U JenaeM TaK e, KaK paHee AJs DIU(PPOBAHAS.

1 in = uwtl_i18p strirg_to_raw (p_in_val, "AL32JI-8").:
Teneps npeolpazoBaEHYI0 CTPOKY MOXKHEO DepelaTh B XeNI-(DYEKITHIO.

Bo Bropom napamerpe tyu (KOTOpBIH fonmeH OBITh OOBABIEH C THIOM
FLS_INTCGER) BEI YHABEIBAETE AJNTOPHATM XEIIHAPOBAHUA. BEIOpPATE MOIKHO
OI¥H W3 aJrOPATMOB, YOOMAEYTEX B Tadm. 4.7,
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Tadauua 4.7. Arzopummn xewuposanus 6 naxeme DBMS CRYPTOQ

Komncraunra Onucanue

DEMS_CRYPTC. HASH_MDS Message Digest 5
DEMS_CRYPTO. HASH_MD4 Message Digest 4

DEMS_CRYP 0. HASH_SH1 Secure Hashing Algorithm 1

Hanpumep, 94To0b! IIOJIYYUTE XeOI-3HAYCHHUE AJIA DepeMeHHoI TuIra RAK, 3a-
numeM GYEKIH CIeIVIOITHM 00pasoM:

S+ Qain na sef-cafre: get shal hash val.sgl «/
CREATE OR REPLACE FUNCTIOMN get shal bash val (p in RAW)
RETURH RAW
18
1 hash  RAW (4000),
BEGIN
I hash := DBEMS CRYPTO.HASH (src =» p in, typ => DBMS CRYPTC.hasrk shi);
RETURN 1_hash;
END;
/
Jaua menonszoBaEnud anroputTMa MD5 crenyer HeMeHHUTE 3HAUEHHE Napa-
merpa typ ¢ DBMS_CRYPTO. HASH_SH1 ma DGMS_CRYPTO.HASH_MD5. CBor yHRITHIO
DONYUeHHAS Xell-3HAUYeHHUS I MOTY HOCTPONTE TAK, YTOOBl OHA MOT.JIA IpH-
HEMATE 1000 aJITOPHTM XeIIHPOBaHNI.

HaxoHen, BozBpamaeMoe 3HadYeEne THa FAW Heobxogumo opeobpazoBaTh
¥ Ty YARCHARZ.

| enc val = rawtohex {1 enc val, "AL3IZJTF8 );
CoenuHsaeM GparMeHTHI KOLA U IOJYYIAeM TAKVI0O QYHKIIHEO:

/+ 0air Ha eef-calTe: get_hash_wval_10g.sql /
CREATE CR REPLACE FUNGCTION get hash val (
p ir val I VARCHARZ,
p_algerithm  IN  VARCHARZ .= "SH1
)
RETURM VARCHARZ
15
1 hash val RAW (4000);
1 hash alge  PLS INTEGER:
1 din RAW (4000
1 ret VARCHARZ (4000 ;
BEGIN
1_hash_algoe =
CASE p algorithm

WHEN "SH1"
THEW DBMS_CRYPTO. hash_shi
WK "MD4

THEW DBMS_CRYPTO. hash_md4
WHEN "ME5 "
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THEN DBMS _CRYPTO.hash _mdb

ENC;
1 in := utl i18n.string to raw (p in val, "AL32UTFB");
1_hash_val := DBMS_CRYPTQ.HASH (src =» 1_in, typ => 1_hash_algoc);
1 ret ;= rawtchex{1 hash val);
RETURN 1_ret;

EMD;
PaceMoTpuM DIpuUMep ee HCIONIBLIOBAHAA:

SGL> SELECT get_hash_val ('Test')
? FROM DUAL
3/

GET HASH WAL({'TEST )

540ABZBAEDVBEDCACTIB3FGTOATAGF7ABT=EED 1FA

DYEROHA OPUMEHIETCA AJA XeMIUPOBAHNS 3HAUeHHA THIIA VARCHAR2 U BO3-
BpaliaeT sEaveHde Tuna VARCHARZ, KOTOpOe MOMKHO COXPAEUTE H IepeJaTs.
ITo ymMomuanuio QYHEKINA HCO0Ab3YeT anxroputMm SHA-1, Ho MOKeT IpHHHA-
MaThb H J000H U3 OCTAJNbEBIX JBYX aJITOPUTMOEB.

.[l,pyme obnacTtu ncnonb3oBaHUA XeLun poBaHNA

X elIMpoOBAHNE HCIOJB3YETCS He TOMhKO B KPHOTOTPadHH, HO U BO MEOTHX
ApYrux obracTsaX, HATPHUMED B BeB-IpOrpaMMUPOBAHUYN ¥ AHTUBADYCHBIX
CcpelCTBax.

Beb-npuroskeHHs He 3aIOMUHAIOT COCTOSIHIE: OHM He COXPAHIOT COeMHe-
HHEe ¢ CepBepoM 0a3bl AAHHBIX OTKDPHITEIM HA NPOTAMKEHHH TDAHIAKIIHH.
HApyruMu caoBaMu, AJIA HUX He CYOIECTBYET MOHATHA «CEAHC», H IOITOMY
HeT BOZMOIXHOCTH GJIOKHPOBAHUA JAHHLEIX B TOM BHJAE, B KAKOM OHA CYITe-
CTBYET B TPANUMNOHHEIX TPHIOXKEHUAX. Tak 4To NPOCTOTO crocola onpe-
JeJIeHA s TOrQ, 4TO JaHHBIE HA BeG-CTpaHUIE UBMEHUIIUCH, HE CYIIeCTBYeT.
Ho ecnm coxpaHUTE BMeCTe ¢ JaHERIMHI XeII-3HAUEHHEe, TO ITOTOM MOMKHO
BEIUNCANATE €r0 3aHOBO M CPABHWUTE C COXPAHEHHBIM 3HadyeHHeM. Ecam ABa
3HAYEeHHs HE COBIAAYT, 3TO OYIET O3HAYATD, YTO JaHHbBIE OBIJIH H3MEHEHBI.

XEI_HHDOBHHHE TaKXe IHOJe3HO IPH CIpeJeIeHUM HaJeXHOCTH JaHHBIX.
IlpegcrasuM cebe BUPYC, KOTOPBIH H3MeHsIeT BAKHBIE JOKYMEHTHl, XpaHsd-
muecs: B 6aze gaHEBIX. TpUrrepy 5T0 He OTI0BUTE. OIHAKO €CIH JOKYMEHT
COIEPIKUT Xell-3HAYeHNe, TO, CPABHUB BREIYHCAEHHOE 3HAYEHUE C COXPAa-
HEHHEIM, BEI CMOJKeTe OOpeJAeINTh, ObIJI0 JIH HCKAMKEHO COJepsKaHue TOKY-
MeHTA U MOEHO JHU €My TelePb J0BePATE.

Kop ayreHTudukaunm coobweHus (MAC) B Oracle 10g
PaCCMOTPEHHHfI paHee MeTOd XEIOIMPOBaHHA Be€CbMa IIOJIE3€H, HO UMeeT
HeKOTODLIe HeJOCTATKH:

¢ TIpoBepHUTH NOAMUHHOCTD MePEIAHHEIX JAHHBIX ¢ IOMOIIBI0 XenI-pyaK-
AT MOMKET KTO YTOAHO. 9T0o MOKeT OKABATHCA HeONYCTHMBIM A8 He-
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KOTODBIX CHCTEM MOBEINIEHHOHW 0e30IacHOCTH, OPEANONaramnIing, 9T
ayTeHTHIHOCTE COOOMEeHNA HIH JAHHEIX IPOBEDAET TOJIBKO ONpelele -
HEI DOJIYYATEh.

e V3HAB ANrOPUTM XENTHPOBAHUA, 3TOYMEINIeHEHEAK MOMKET BRIUUCTUTH
NpaBHIBHOE Xell-3HEaYeHHe U TOAMeHUTE UM peasibHOe, CKPBIB TeM ca-
MEIM H3MeHeHHe JaHHBIX.

o [lo mpuumHe, YKA3AHHOH B TMpeABIAYINEM NyHKTE, XPAHEHHWE Xeml-3Ha-
YeHHA BMECTE C JAHHBIMH He OpejcTaBidercsa OesonacHbiM. Kammpii,
KTO HMEeT NPHUBHJIErHI) HA H3MeHeHHe TaOJIMObl, CMOMET H3MEHUTb
H Xell-sHavuYeHHe. AHAJOTHYHO HEKTO MOMKET CTEHEDPHPOBATH XeMI-BHA-
UeHNE U M3MeHHTE JaEHBIE «B OyTH». 1103TOMY Xenl-3HaYeHTe He JOJMK-
HO CONPOBOMYIATE AaHOLIe, & 00A3aTe]LHO JOMMKHO OepeAaBaThest OT-
[IelbHO, ITO YCIOMKHACT CHCTEMY.

CupasuThes ¢ 9THMH HEJOCTATKAMEA DOMOI'aeT YCOBEPIIEHCTBOBaAHHAS Pea-
AH3A0UA XeIIUPOBAHHESA, B KOTOPOH BECKIIO3NBEOCTE MEXaHUBMA XeIIUupo-
BAHUA HA CTOPOHE MONYIATENS YAOCTOREDPALT S TAPoeM WiH KawouoM. Ta-
KOe CHenHajbHOe Xell-3Ha4YeHHe Ha3hIBACTCA KOG0M aymenmupurKauuu co-
odwenun (MAC — Message Authentication Code). OropaBaTeNns BEIYUCIACT
MAC nma 1aHERIX, HCOOTB3YA TPeAoTpeTeIeHAERIH K0T, KOTODEI TAKKE
M3BECTEH IOJIYYATe]l0, HO HE OTOPaBIAETCA BMecTe ¢ JaHHBIMK. QOTOpaBu-
Tenb orcelaaeT moaydareaio MAC BmecTe ¢ faHHBIME, He pasgenas ux. [lo-
cJIe NOJIyYeHNA JaHEBIX DOAYyYaTels Take BeruncaaeT sgadenne MAC (uc-
TOIB3YA TOT jKe KJII0Y) T CPABHUBAET €70 CO 3HAaYeHHeM, TpHIIeITIAM BMe-
cre ¢ gasabIMu. CXeMaTHYecKHd JaHHBIA MeXaHnaM uso0pameH Ha puc. 4.9.

Karx u xemmposanue, MAC crenyer cTaEaapTHBEIM anropuTmam MDS
u SHA-1. Ilpu 3ToM, Kak U B pyEROINE HASH, HCIOJIE3YEMBIH aJITOPUTM VEA-

JAanHbie Jannue a
N\ o
(coxpaes NokanbHo)

I8
l'eHepupoBaHme | ['eHepupoBaHme £
Omnpasurent MAC MAC Monyuarens

@\ MAC iaﬂ.@?’.‘?"i, MAC n CrenepuMpAogamunI

B

Puc. 4.9. Henoanvsosanue woda aymenmupurauiy cooduenus
(Message Authentication Code )
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spIBaeTcA B mapamerpe typ. Tpebyerca BeiOpars sEaueHume DBMS_CRYP-
TO.HMAC_MDS mrer DGMS_CRYFTO.HMAC_SH1. B ciegyionieM OpHUMepe 3HAUEHHE
MAC gns BXOoZHON CTPOKH BEIYHCIAETCS IPH ToMoInu axroputMa SHA-1.

/+ Dailr Ha BeH-caliTe: get_shal_mac_val.sgl +/
CREATE OB BEPLAGE =UNCTION gef shal mac wval {p_in RAW, p key RAW)
RETURH RAW

15
1_mac RaW (4000);
BEGTH
1 _mac :=
DBMS CRYPTC.mac {sroc =» p in,
Lyp => DBEMS_CRYPTO, hmac_sh1
key => p_key);

RETURN 1_mag;
END;

oF
¢

Moskao Tarme IocTpoUTE cobeTBennble Beiuncaenusa MAC Ha ocHoBe Ha-
mret GYEKOHUN XeIIHPOBABEUA.

/= ®air Ha eef-cakTe: get_mac_val.sgl =/
CRIATE OR BIPLACT FUNCTTOM gef mac wval (

poir wval TN VARCHARZ |

p_key 1N YARCHARZ

p algorithm  IN  VARCHARZ .= "SHT1’
)

RETURN VARCHARZ2
1§

1 mac_val RAW (40003

1 _key RaW {40005

1 mac algo  PLS THTEGER;

1 ir HAW £4000);

1 rel VARCHARZ {4000)
BEGTH

1 mac algo =

CASF p algorithm
WHEM "SH1"
[HEN DEMS_CRYPIQ. hmac_sh1
WHEN "MB5'
THEW DBEMS_CRYPTQ. hmac_mdh
END;
1 ir = utl i18n.string toc_raw (p_in val, "AL3PUTFE");
1 _key := utl i18n.string_toc_raw (p_key. "AL32UTF8');

1_mac_val := DBMS_CRYPT0.mac (src => l_in, typ => l_mac_algo, key=>1_key):
1 rel := BAWTOHZX (1 mac wval):
BRETURH 1_ret;

EMD;

TIporecrupyem 3Ty pyHEKROUD, TOoNpoboBas noayuyuTs 3Haderme MAC nna
naaabBX «Test Data» n knroga «Key».

SGL> SELECT get_mac_val ( Test Data’, "Key')
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&

2 FROM DUAL
3/
GET_MAC VAL{ TESTDATA™, "KEY")

BC36C2ACE/L3050085415C852E8692F53027 /61

Jns Berunc/IeEnS KOHTPONBHOH cyMME! TpefyeTca KI0Y, YTO fejaeT JaH-
HEIFT MeTod Golee HajAeKHBIM, YeM OpPOCTO Xenimpopanme. Hampumep,
B 0AaHKOBCKHX HNPHJICKEHAAX BAKHA IIEJOCTHOCTh TAKHX JAHHEIX, KAK HO-
Mep CODMAJIBHOTO cTpaxoBarmsa (Social Security number — SSN) kanesra,
BiageroIero cuetoMm. Ilpeaononoxum, dro Tadanma cueToB ACCOUNTS BBITISI-
OHUT CAeIVIOIIHM 00pasom:

AGCOUNT_MO NJIMBER{10)
38N CHAR{S)
SEN_MAC VARCHARZ(200)

ITpu cosparuu cuera BeruncasaeTcs sHaueHne MAC ains noas SSN: ncnons-
3veTcsl OpefonpefeseEHBIH Kaod, HanpuMep «A Jolly Good Rancher».
Croxberr SSN_MAC obHOBIAETCA CNeAYVIOMHM 00pazoM:

UPDATE accounts
SET ssn_mac = get_mac_val (ssn, "A Jolly Good Rarcher’™)
WHERE account_nc = account_no;

IlpeanonoskumM Temepsb, YTO KOTZa-EMOVAL BIOCAEACTBHM KaKOH-TO 3J0-
VMBIOLTEHERK H3MeHUT moae SSN. Eeam 681 mosne SSHN_MAC comepsramo Xel-
3Ha4YeHHe cToadbma SSH, TO 3TOYMBINIIEHHHK MOT OBl CAMOCTOATEIBHO BEI-
YHCJIHTE XeNI-3HAUCHHAES I 3aTHCATEh HOBOE 3HAUYeHHe B »ToT cTonben. Torga
OpH OOCAeAVIONIeM BEIUHCJIeENH XelI-3HAUeHHdA ANd cTonadma SSH m ero
CpaBHEHHH € COXPaHeHHBIM 3HadyeEHeMm SSN_MAC 3HaueHHs 6B cOBIaH,
U U3MeHeHHe JAHEHLIX BEIABUTE OB He VAAJT0CE! KeIl ¢ToJI0em COASP:KHUT He
xXemi-eEavYedne, a MAC-zHaueHEWe A1d4 cToa0ma, TO BRIYHCIeHHE HOBOTO
sHadYeHuA morpebyer sHanng Kawda («A Jolly Good Rancher»). He sHaa
ero, 3JIOYMBINIJIeHHHK He CMOJKeT CTeHePHDOBAThH 3HaYeHUe, paBHOe MAC-
3HAYEHHIO, H H3MeHeHHe JAHHALIX OYIeT OUeBHIHBIM.

CozpaHue peanbHON cUcTeMbl LU pOBaHUA

IToasemem uror. IIpuMeHHM TONYUYeHHBIe 3HAHAA O MNP POBAENH U XeNIH-
POBAHHAH, TOCTPOAB PEAIbBHYI0 JelCTBYIOII VIO CHCTEMY NN POBAEHS.

B mexoToprix crnvuasx TpebyeTcs cpaBHeHME 3amIH(pPOBAHHBIX AAHEHBIX
¢ BxogamuMu gasHbiMH. Hanpumep, maorue CRM-opmrnoxkenuns (Custo-
mer Relationship Management — yopasieHne B3aHMOOTHOIIEHUAMH ¢ KJIH-
eHTAMH) HCOOJBRVIOT AJIg YHHKAJBHON HASHTH(UKANNN KJIHUEHTOB TAKHE
ATpUOYTE, KAK HOMEPa EPEANTHBRIX KapT, HOMEepa MACTIOPTOB W IPYTHE.
MegWOUHECKHEM OPHIOKEHHAM MOMKET HOTPeBOBATHECA IPOCMOTD HCTODHH
Gone3HEN OIS NPeAJIOMKEHUT OaHa JedeHud. CTPAX0OBEIM KOMOAHHAM MO-
JKeT TOHAZOOUTHECA TPOCMOTP AMATHOBOB MAIIAEHTA AJS TOATBED:KASHUI
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CIIpaBeJJIHBOCTH s£am00. Bee st JaHHBIE XPaHATCA B BEHJ.IH(})DOBHHHOM BH-
Ae, II02TOMY IIPOCTOE CPDABHEHHME BXOAANIUX JaHHBIX C COXPaHEHHBIMHY JaH~
HBEIMH HEBOSMOMHO.

CyIIecTBYIOT ABA cOoocoba o6paboTEn moLoBERIX CHTYAIMH:

Sawugpposams nocmynuswiue JaHHble U CPAGHUMb UX C COXPAHEHHbIMU
3AUUGPOSAHHBLMU OUHHBLMU

PeasusyeTcsa TOIBKO B CIIyiIae, €CJIM I3BeCTeH KU mudposagust. Ecnn
npHd MU POBAHUH DL HCTIOAB30BAH MOAXO0 «OJMH KJIH0Y A 0a3bI JaH-
HEIX» (TabaIMIbl MJIH CXEeMEI), TO BBl TOUHO 3HAETE, KAKOH KJI0Y CIeIyeT
NPHEMEHHATE ATA MHPPOBAHNA 3HAYeHUHN. KEenu 0511 HCOOTB30BAH TOJT-
X0 «HOBBIH KJIOY AJA KAaMI0H CTPOKU», TO BaM HYKHO 3HATh, KAKOH
KJII0Y C/IeAyeT OIPHMeHHTE AJs Mu(QPOBaAHUA 3HAYCHHA B KAKI0H KOH-
KpeTHOH cTpore. Takr UTo BRI He CMOXKETe HCIONBROBATE JAHHEIH ¢10cos.

Eme ogaumM npoleMHEEIM MECTOM OPH HCOOJb30BAHAH AAHHOIO CIIOCO-
0a ABIAIOTCA HHAEKCHE. EciaH AjA JaHHOrO 3amiu{pOBAHHOTO CTOJIOMA
COB[AaH MHAEKC, TO 3TOT UHALKC OyAeT IoleseH OIPH HANHYAH IPeIHKATA
paBeHCTBA (HanpumMmep, ssn = encrypt (123-45-678%" )). Banpoc HaHger
B HEAeKCe samndpoBaHHOe sHadeHHne cTPOoKH «123-45-6789», a sareM
MOJIYYHUT OCTANBHBIE 3HAUYEHHA AAHHOH CTpoKH Tabnunosl. Ecnrm sagano
VCIIOBHE PABEHCTBA, TO B HHAEKCE NPOU3BOAUTCA IOUCK TOYHOrO 3HaYe-
Hua. QOIHaKo, ecjH 3afaTh ONpeJHRAT DodobHa (Hampumep, ssn like
"123-% ), mHAeKC okakeTcs becnonesHEIM. CTpYKTYpa «b-tree» negek-
€a YCTPOEHA TAK, UTO PAJOM OKARBIBAIOTCS 3HAYEHU A, ¥ KOTOPHIX COBIIA-
AAI0T HAauAJdbHEIE CAMBOJEBI. MHAEKC OJE3eE AJs ONepalud moaodusd,
eCJIU 3HATeHHUA 3aJaHEl OTKDPLITHIM TEKCTOM. B 5ToM ciiyuae 3aIUCH HH-
nekca anda «123-45-6789» m «123-67-8945» owrazanmchk OB HeJaTeKo
apyr ot apyra. Ho mocire mudpoBaHns Takue 3HAYeHAA MOTYT IpeBpa-
THTHCSA B HEYTO IIOH00He!

078ASTO3ATARD03934B5577500C1DCE4
178F45A08306D03034R54=7500C1NCR4

Kax suguTe, HadyasbHBIe CHMBOJIE 3aIIM(DPOBAHALX 3HAYEHHIH CHIBHO
OTITHYAIOTCS APYT OT Apyra, MOSTOMY OHH TONAAYT B Pa3HEIE YACTH HH-
Adekca. B pesyabrare NOHCK 0O HHIEKCY AJS ONpeieseHHs MeCTONOJO-
seHus B Tabnume oKakeTes MefIeHHee TOTHOTO TPOCMOTPa Tab IHIIb.

Pacwiugposame sawiugposannvie uaHHbie 6 KAH IO cMPoKRe U CPASHUML
UX ¢ COOMBENMCINEYIOULUMU OMEPLIMbIMU 0AHHbL MU

st Tex, KTO HCTIONELAYeT OTAENLAEIH KII0Y ANId KAMKI0OH CTPOKH, BTOT
coocod ABNAeTCH eIMHCTEEHHO BOAMOMKHEIM. Ho Ka)Kmaa onmepanuda ge-
MADPOBAHUASA TTOTPBIAET HeCKONBKO IPATONeHHBIX TUKJI0B ITITY u Mo-
JKeT DOBIHATE Ha 0OOIYI0 OPOUSBOIUTENEHOCTE 0435l HAHHBIX.

Kak Ke cOpOeKTHPOBATEL CHCTEMY TAaK, 4To0BI CpaBHEHHE ¢ 3alIH(pOBaH-
BEIME crTonfoamm Grino Eaubonee sdpdextuBEEM? Doxye B ToM, YTOGE
BHINOJIHATE CPABHEHIE He C 3aIMMpPPOBAHEHEIM 3HAUEHHAEM, 4 ¢ XenI-zHade-
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auen. CosaaEne XeNl-3HAYeHAA 3aHUMAET 3HAYATENBHO MeHbIIIe BpEMEHH,
4eM mu@poBaHENe, u noTpebiser meEsme qukaoB IIITY. TlockonsKy B pe-
3VJIBTATE XeIMIUPOBAHINS HEKOTODEIX JaHHBEIX Beerga OyaeT moJIydeH0 OLHO
H TO yKe Xell-3HaYeHHe, MOYKHO COXPAHNTE Xell-3HayeHHe A5 KOH(DHIeH-
OUaNbHLBIX JaHHBIX, COSJATH XeIl-SHaYeHHUe QNI NPOoBepsSeMBIX HA COBIA-
JNeHHe NAaHHEIX 1 CPABHUTE €0 ¢ COXPAHEHHBIM XeNl-3HEAUeH e M.

Ilpeasraraercs caeayomas cTpyKTypa cucremsbl. IIpeiIionomnmM, 4To v Hac
ecTh Tabamma CUSTOMERS, B KoTopoii XpaHsATCsS HOMepa KPeQUTHEIX KApPT,
Tpebyrmue mudpoBagusa. BMecTo Toro YTobkEl cOXpaHATE B Tabaune CUS-
TOMERS HOMED KpeAWTHOH KapThl, MBI CO3JAANM AB€ NOUNOJHHUTENbBHEIX Ta0-
JAUOE (TafIHDE U CBA3N MK Y HUMH OpefcTaBIeHEl Ha puc. 4.10).

Tadauuea CUSTOMERS

CUST_ID (mepBHYHEIH KJIIOT)

0C (xenT-3HAYEHWE KPeTUTHON KaPTH, HO HE CAM PEANTLHEIH HOMe]D KAPTHT )
Tabauua CC_MASTER

CC_HASH (mepBHYHEIH KJIIOY)

[NC_CC# (sammdppoBaHHEOE 3HAUEHHE HOMEPA KPeIUTHOH KAPTHI)
Tadauya CC_KEYS

CC_HASH (mepBHYHBIH KJIIOT)

CNC_KLY (rmrro9 mugpOBaHNMA, HCOOJIb3YEMEIH A TN POBAENA JaHHO-
o HOMEepa KpeAnTHON KapThl)

HesamudpopaEHbI I HOMED KpeIUTHOH KapTh HUTAe He XpasuTes. MoxBEO
HANHCATH TPHUITED, 3a0YCKAEME M mepel BeTaBKOH (INSERT) unn H3MeHEHH-
eM (UPDATE) cTpOKH, KOTOPEIH OYAeT pealnsoBEIBATE TAKOH DCeBIOKOA.

1 BHYECNKTE Xell-3HadveHks
3 WokaTts 310 xen-sHadedve r Tabnue CC MASTIR

4 1F Hanzedo THEN
5 Hudera He fnenaTo
5 ELSE
7 CredepupoBaTs K
8 WenonbaokaTh aTOT KAIBY 79 NOTyHE-4us Saluoposa-dHoro 3HadqeHms
CC master
CC hash (pk
Enc CC#
Customers
Cust id (pk)
cC -

Puc. 4.10. Xpanenue 3aiitHposanioll UHGopMayul 0 kpediumusix Kapmax
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OTKPHTOMO HOMERa KPEeAWTHOW <apTH

BeTaeuTh B Tabaviy CC KEYS sankch € JaHHHM XEIl-34248HHEM W KIIGHOM
Boeragurn B 1abiavuy CC MASTER s3anncs ¢ JanidM xew-3ia4eiven

¥ 3aLWHOPOBAHHEM 3HAYBHUEM

“ND TF

TeMm caMBIM MBI 00eCcIednM OTCYTCTBIE HEZAMIH(POBAEHOTO 3HAYSHN I HO-
Mepa KpPeIuTHOH KapTel B fase fagHLIX. [Ipuioxerna 6VIVT TPOLOMKATE
BCTABJSATH 3HAYEHHUSA OTKPBITEIM TEKCTOM, HO TPHITEp OyAeT 3aMeHATh HX
xenr-sEaveEnaAMU. Janee OpuBOAUTCS BOSMOKEBIN KOL TAKOIO TRHUITEPA:
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CREAT= OR REPLACE TRIGGER tr_aiu_customers
BE=ORE INS=RI1 GR UPDATE
OH custoners
=0R EACH ROW
DECLARE
1_hash VARCHARZ (84);
1 _enc RAW (2000);
1 ey RAW (Z000);
BEGIN
1 hash := get hash val {:NEW.cc)

BEGIN
SFIFCT cc enc
IHTO 1 erc
FROM cc_masler
WHERE cc_hash = 1_hash
FXCEPTTON
WHEN HO DATA FOUND
THER
BEGIN
1 xey = get_key,
1 enc ;= get_enc_val (:NEW.cc, 1_key)
INSERT INTQ c¢ _master
(cc_hash, oo _erc
)
VALUES (1 hash, 1 enc
)
THSCRT THNTO cc keys
(cc hash, cc key
)
VALUES (1 hash, 1 «ey
)
ENE;
WHEN CGTHZRS
THEN
RAISE,
END;
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41 ‘NEW.c¢c = 1 _hash;
42 END;

IMosicHEM KJIH0YeBEIE MOMEHTHI

Crporkn | Onmucanne

10 CHauana BRIYHCIAK Xell-3HA4eHHe AJSA IN0IYYeHHOTO OTEDEITEIM TeK-
CTOM OT NOJIb30BATENA HOMepa KPeIHTHON KapTHl.

13-16 I[IpoBepsAw, CYIIECTBYET JIM TAKOE 3HaUeHWe B Tabmauie CC_MASTER.

21 Ecau coBmanawiiee Xelrn-sHATeHUe He HAIEH0, 3T0 03HATAET, UTO DETh
uAeT 0 HOBOHM KpeIuTHOH Kapte. [na ee mmdpoBaHna HeoOX0INMO CHA-
UAa CTEeHe PUPOBATE KJII0U.

22 Henoassyo 9TOT KAKY A UG POBAHKA OTKPHITOT0 8HAUEHH A HOMepa
KapTHI.

24-28 BeraBnaw sammppoBaEHBIN HOMep KpPeJUTHOH KapThl B Tabauiry
CC_MASTER.

30-34 Coxpansamo kawou B Tabauie CC_KEYS.

41 3aMeHsI0 OTKDPBITHIH HOMED KPeAMTHOH KAPTHI COOTBETCTBYIOIIHM

XeII-3HAYEeHHEeM M COXPaHAl) €10,

Tpurrep samMeHseT OTKPLITOE 3HAYEHNE XeMI-3HATEHHEM, IOSTOMY H3MeHe-
Hue IPHIcKeHHa He TpebyeTca. [IporpaMMEl, ¢cpaBHUBAIOIAE HOMEPA Kpe-
JUTHBEIX KapT, OYAYT HCKATh COBMAJEHNE ¢ XeNl-3HAUYEHNEM, a He ¢ OTKDEI-
THIM HJIH 3alln{dpPOBaHEEIM 3HaYeHuAMH. VcOoab3ya TaKoH TPUITER U Ipej-
CTaBJIEHHBIE B I'JIaBe PDYEKIIMU, Bbl CMOKETE COBLATH COOCTBEHHYIO spdek-
THBHYIO CHCTEMY MIH(GPOBAHU.

3aknw4veHue

B 570l rmaBe MBI MO3HAKOMUJINCE ¢ ITH(pPOBAHUEM, VIPABIeHUEeM KIOUA-
MH, XeMTUPOBAHHEM H HEKOTOPBIMHU CMe:XEBRIMH BompocamMu. [araiite nof-
BelleM HeKoTOpble uTord. [IlndpoBanue JaHEBIX — 5TO MACKHPOBKA JAHHBIX,
BEINIOJIHAEMAadA JJIA Toro, YTOGEl CKPLITH HX peasibHoe 3Hadenue. [nsa niud-
poBaHWA TpeOVIOTCA BXOAHBIE AaHHBIE, KJHOY MIHAMGPOBAHWA W AJNTOPHUTM
mudpoBaauA. CymiecTByOT gBa 0a30BBIX MeTOJa MIH(MPOBAHHA: ACHMMET-
pHUYHOe ODindpoBaHie (MIU(PPOBAHUE C OTKPHITEIM KIIUYOM) — AJIs DIud)poBa-
HUA U JenndpoBaHUS HCTONLIVIOTCA PasHBIE KJIKOUH, M CHMMeTpHYHOE
mudpoBaHHe — A7 MIHGPOBAHUA H AEOIH(POBAHUA HUCIOILIYETCA OJHEH
U TOT e K104, IlepBufl MeTon OOBIYHO HCOOMBAYETCA IPH Oepefade gaH-
HEIX H TpelyeT THOIaTeIBEHOH HaCcTPOHKH, B TO BpeMA KaK BTOpol coocol goc-
TATOUYHO OPOCT B IPDHUMeHeHHH.

Hau6osee BARABIM M CIOKHBIM ACTEKTOM CO3JAHHA HH(OPACTPYKTYDEI
mudpoBaAHUA HABIAETCHA CO3JaHHE HaJe:XHOW H Oe3onacHOl cHCTEMEI
VOPaBIeHUA KIOYaMHU, a He UCIOJb30BAHIE CAMUX TPOTPAMMHBIX HHTED-
heficoB npuao:kesmii. JIna xpareRna KIK0UYeH MOKHO UCOOMB30BATE pPas-
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[naga 4. lLlnhpoBaHue 1 xelllpoBaHWe OaHHLIX

HOOOpasHbIe BOSMOMKHOCTH! MOJKHO XPAHUTE HX B fasze DJaHHBIX, B (aiiro-
BOH CHCTEME MJIH KOMOMHWPOBATH 9TH THIB XPAHHUIHNOI. BE MOMXKETe HC-
TOJIB30BATE OJHH KJOY AJA Bceil 6a3bl JAHHBIX, OTAENBHBIA KJIOY ATA Ka-
KI0H cTpOoKM TAOMUOBI HIH KAKOW-TO OPOMeXyTOUHBIH BapuasT. MoxHO
HCIOJB30OBATE ABA PASHEIX KJII0Ya: 00BIYHEBIA KJI0Y, COXpaHeHHEBIH B OJHOM
MecTe, I MACTeD-KIII0U, COXPAHEHHLIH B ApYroM Mecte. Ja mudgposagusa
JaHHBIX OyIeT HCIOJIb30BAH HE COXPAHEHHBIH KIHY, A Pe3yJabTaT MoOHTO-
Bo# omeparnuu XOR ara MmacTep-KJ0UYa U cOXpaHeHHOro ¥iamoda. Jame ec-
JIU ORWE U3 STUX KI04Uel GyaeT pacceKkpeter, Jeln(pOBATE JaHHEIE YAACT-
CA TOIBKO [IOCJe DONYYEHHUA BTOPOroO KIKnYa.

B HeKOTOPEIX CAIVUAAX HET HeoOXOAUMOCTH B COKPBITHI JAHHLIX, TpebyerT-
CcH JIHIIE YEEPEeHHOCTh B TOM, UTO OHHU He OBbLIA U3MeHeHEI. s 3Toro cy-
OIeCTBYET KPHOTOrpadmdecKoe XeIIupoBadue. Xell-pyEKRIUA BCerJa BO3-
BpamaeT OJHO U TO e 3HaYeHHe JJIA 3aJaHHEOTrO BXOAHCIO 3HAYEHHA. TO
€CTh HGMEHEeHHE BRhIYHCIE€HHOIO Xelll-3HaYeHHU A IO OTHOOIEHHIO K HCXO0O4HO-
MYy XenI-sHa4YeHHIO O3HAYAET U3MeHeHHe HCXOIHEIX ZasHbIX. OgHa 13 pas-
HOBHAHOCTeH xemmupoBagusa, MAC (Koz ayTeETHQHEKAIHK cOODIIeHHT),
TarK¥e HCIOOJIB3VET KEJIY.

Oracle 10g Release 2 BBoANUT HOBYIO BOZMOXKHOCTE IPO3PAUHOTO HIH(ppPOBa-
sua — Transparent Database Encryption (TDE), ofecnednsaromniyio npo-
3pauHOe MHUMPOBAHUE H JemubpoBaHHe IAHHEBIX Iepel UX COXpaHeHHeM
B HoaAX gasHBX. Ilpu ucoonssosanud cpefdcTe TDE KorQuieETHAILHBIE
naHABE B (paiijiax JaHEBIX, ADXUBHBIX JKYPHAJNBHBIX (DAHIAaX U PE3ePBHBIX
KOTHAX §a3 JaHARIX XpPaEATCA B 3amMMpPOBAEHOM BHe, CIeTOBATENBHO,
Kpama Taknx (hal/oB He IPUBOJHT K PACCEKPEYHBAENI0 AaHHEBIX. OpHAKO
mMmeiiTe B BUAy, uTo TDE He ARndeTcd IOMHONeHEQOH cHCTeMOH MIHAMPOEBA-
HHA, TOCKOIBEY TpefyeT RORTPOAA HAJ MOXH30BATENAMHA. ECTH BRI XOTHTE
YOPABIATH JOCTYIIOM K AeINA(pPOBAHHBIM 3HAYEHHAM, TO BAM He00X0 MO
6y aeT co3aaTs COGCTBEHHYIO HHMPACTPYKRTYDY.
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Texnmomorusa RLS (row-level security, GezonacEOCTE Ha YPOBHE CTPOK) TO3BO-
JAeT 3aJABATH IPABUIA (DOMHTUK ) Ge30nacHOCTH 1A Tabann 6azsl JaHHEIX
(1 OTHENBHEIX THOOB OMepanmuii Hajg TabiunamMu), OTPaEUYUBAIONTNE IS
OOJIb30BATENSA BO3MOKHOCTE YTEeHHA HJIH H3MeHeHHS oOopele/leHEBIX CTPOK
B oTuX Tabnunax. Iloasusimucs B Oracle8i, sTa TexHos0rusI cTana oueHs Io-
JIe3HBEIM MECTRPYMEHTOM ANA aAMUERCTPATOpa 0a3 JaEHEIX, ToaTomy B Orac-
1e9i 1 Oracle 10¢ ee BosMoIKEOCTH OBLIN paciuuperbl. PYHKEIHOHAIBHOCTD
RLS peanuzoBaEa B OCHOBEOM € IIOMOIIBIO BCTPOeHHOrO makeTa DBMS_RLS.

B »Tol rotaBe MBI 0OCYAHM, KaK UCIOIB30BATE nakeT DBMS_RLS Ana cozmaHuAa
U npuMeHeHUd DonuTUK RLS B 6ase JaEHEIX, U cPABHHUM BOSMOXKHOCTH STOH
TexHOMOTHH B Bepeuax Oracle®i m Oracle 10g. PacecmoTpum Tag:xke paboTy
KOHTEECTa IPUJI0KeHnda B cBasKe ¢ RLS n BzanmoaeiicTeue RLS ¢ pagom
apyrux soamoxkHocTeidt Oracle. ITocKOMBKY, BEPOSITHO, MHOTHE AMITHIICT-
PaTopsl Bee emle ncanoabayioT Oracle9i, cragana paccMoTpuM cpeacTsa RLS
B 9TO# BepcHH, TeM Goijee uTo Gombmias mx 4acTh mepemtia B Oracle 10g.
Pacmiupenme sosmosuocreii RLS B Oracle 10g onucano B pasgene «RLS
B Oracle 10g». Ilpexae yuem yrayoaaTecsa B noapobaoct paborsl RLS, Mbl
PEKOMEeHAYeM BEePHYTHCA Ha IIAT HA3AA U OCBEKHTE CBOM NIpPeACTABIEHUA
0 TOM, KaK OCYIIECTBIAITCA ABTOPUBAIIMS M JOCTVI K 6a3e JaEHBIX.

BeepeHue B RLS

Ve maoro ger Oracle obecmeunnBaeT 0€300aCHOCTE HA YPOBHE Tabaum u
B HEKOTOPOH cTemeHu Ha ypobHe cTorxbmos. IlonnzoBaTensam MOUYT OLITH
BEIZAHEI (UJIH OTORBAHE] YV HUX) OPUBHIErHN Ea JOCTYI K OTAeJILHEIM Ta-
aAmaM uau cronbiaM. OnpefieTeHHBIM TTOMH30BATETAM MOMKHO BBIATH
opaBa Ha BCTABKY B 0guH HaGop TabiHIl ¥ Ha BRIGOPKY AEHHBIX H3 APYTOro
mabopa Tadaun. Hanpumep, Tonbp30BaTeN b John MOKET TONYUATH IPUBH-
Jerdio Ha onepanmio SCLLCT gaa tabauner [MP, IpuEAAIeKAIIe T TOIE30Ba-
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[naea 5. KoHTpOnL AOCTYNa Ha YPOBHE CTROK

Texio Scott, koropad nossouraer John’y noxy4ynTe M6V CTPORY 9T0H Tab-
JHUIIBEl, HO He N03BOJfAET BLINOJHHUTE U3MeHEHHe, VIAaJeHHE HIH BCTaABKY.
IlpuBusernn Ha YPOBHE OOBEKTOB OTBEYAIOT MHOTHM TpeOOBAHUAM, HO
WHOTJa OHM OKAa3bIBAIOTCS HEJOCTATOYHO HeTaNbHBIMH [AJIsl BBIIOJIHEHUS
pasgoo0pasHBIX OpaBua Oes00acEOCTH, KOTOPEIE YaCTO HaJaraoTes Ha pa-
00Ty ¢ KOPIOPATHBHBIMHE AAHHBIMH. THOHIHREIM OIPUMEPOM SABIAKTCA Ae-
MoHCTpanuoHHEbIe Tabmunel Oracle, TpagHIIHOHHO COAEps;KALIHE AAHHBIE
o coTpyaEuKax. B Tabaune EMF xpamaTca manable 000 BCEX COTPYAHHEAX
KOMHOAHHUH, HO PYKOBOJUTEIAM OTJEI0B TOKHEA OBITE JOCTYOEA HHGODPMA-
OUs TONBKO 0 PA0OTHUKAX CBOETO IOAPA3LeIeHuA.

Pamee agMuancTpaTopsl 643 JaHELIX O0JAarajJIACE HA CO3MABAEMEIE MIOBEPX
6azoBRIX TabIUI, OpejcTaBaeHHdA, ofecleduBapnie Oe300aCHOCTE HA
YpOBHE CTPOK. K coxkaileEnio, IpUMeHeHHE STOT0 METOAA MOKeT IPHBECTH
K HOSIBIEHHI0 OIPOMEOrO KOJHYECTBA MPeACTABJIeHHI, KOTOPHIE CH0MKHO
ONTHUMH3HAPOBATE U KOHTPOJHPOBATH, 0CODEEHO YUYHMTRIBASI TOT (PAKT, UTO
OpaBuia ZOCTYIA K CTPOKAM MOTYT CO BpeMEHeM MeHsITHCs1.

Tyt B memo BerymaeT TexHoIorma RLS. C ee noMomipio BEl MOYKETe OUeHB
TOYHO ONPEAeNHUThL JOCTYIHEBIH TOIB30BaTENI0 HAa0Op CTPOK TAOGMMIILI, IpH
9TOM KOHTPOIbL Gymer ocymecTBaaTeea PL/SQL-GyEKOUAME, Peallsyio-
OIEMHE CIOMKHEYIO JJOTMKY TPABHI. YIPaBIATE TAKUMHA (PYHKIIUAMA Topasz-
0 TpoTie, 9eM OPeAcTaBIeHIAMM.

Texnogorusa RLS BrarouaeT B ceGa TPU OCHOBHEIX 3JIeMEHTA.
Horumura ( policy )

HexnmaparuBHas KOMaHAa, KOTOPaA OLpeIelsieT, KaK X KOTAa CJegyer
OPUMEHSTEH OrpaHUNMeHNs [MOJL30BATENBCKOTO JOCTYIIA IS 3ATDOCOB,
BCTABOK, VIAJTeHHH, H3MeHeHHH MM KoMOHWHANUH IepedYHCcIeHHBIX
onepanuii. Hanpmmep, MosKeT DOTpebOBATHCA 3aIPETUTE s NOJIB30-
BaTesIa omepannu UPDATE, He orpaHUYUBAa BOSMOKHOCTH BEIGOPKH, UJTH
OTPAHUYHUTE AOCTYI K BRIOOPY AAHHBIX U3 oNpeAeIeHHOTO CTONGA (HA-
mpHUMep, CBejieHuA 0 sapniaare, SALARY), He orpaEnduBad BeIOODKY H3
OCTANBHEIX CTOJOTOB.

Dynryua noaumurn 6esonacnocmu ( policy function )

Xpasumasn (PDYHKIIHA, KOTOPAA BEIZBIBAETCHA B CIydYae, KOIA BEIIOJAHA-
I0TCA YCIOBHS, 3aJaHHEIE B IOJHTHKE 0e300aCHOCTH.

IIpeduxam (predicate)

Ctpora, Koropasa resHepupyercs GpyHRIuell monuTuru 0e30nacHOCTH,
u xoropyw Oracle mpoapauHo aBTOMATHYECKH OPHCOEINHAEST B KOHEI
npepToxeHns WHERE BRINOMHEAEMEIX TOJIB30BATEIEM OmlepaTopoB SQL.

RLS apromarHdecKH OpHMeHseT IPeJHKAT K IONL30BATEILCKOMY OIepaTo-
py SQL, BEHe 3aBHCHMOCTH OT TOTO, KAK STOT onepaTop ObLT BrIDoNHeH. Ilpe-
IUKAT (UIRTPYET CTPOKU HA OCHOBAHUU YCJIOBUA, ONIPeJeleHHOT0 (PYHK-
nuel nonuTHEN GezonacHocTH. Eclin yeloBHe HCKIKYaeT BCe CTPOKH, KO-
TOPBIE HE JOJKHEEI OBITH BHAHEI IONB30BATEND, TO TEM CAMEBIM (PAKTHYECKH
ofecmeunBaeTca 0e30TTACHOCTE HA VPOBHE CTPOK. KIFOUEBEIM MOMEHTOM,
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ofecIeYnBaKIIHM BEICOKYD HaAeRKHOCTh 1 ODOMHOTY TexHogorun RLS, aB-
naerca 1o, uro Oracle aproMarnYecKy NPUMeHAET IPEAUKAT K O0JIb30BA-
TeasckoMy SQL-omepaTopy.

3ayem Bam 3HaTb 06 RLS?

Hexoma U3 CKasaHHOrO, ¥ BAC MOIVIO CIOMKHTLCS BOedaTienue, uro RLS —
AT0 VBKOCTENMUATH3UPOBAREAS PYHEDUA Be300acHOCTH, KOTOPAd BPAA JIH
noHamZo0HTCA B KA IOAHEBHOH paboTe aaMuHAcTpaTopa 6assl fansbX. Ha
CaMOM [eJe, [10Jb3a 0T npumeHeHna RLS BeIxoanT sa paMEn o0ecnedeHHs
6esonacuoctm. IIpuBegem KpaTkuit 0030p OPHUUHH, 0 KOTOPBIM 8 AMHUHEUCT-
paTophsl 6a3 JaHEBX HAX0AAT npuMeHeHHe RLS monesssiM (mogpobHO 3TH
OpUYHHEl 0VIYT pACCMOTPEHEI faJjiee B [IABE).

ITosviiuernue De30nacHOCMU

HecomueHHO, ocHOBHOU nencn RLS aBageTcsa DoBRINIeHEWe YPOBEA Oea-
OTIACHOCTH BHYTPU KoMTaEUU. J[1a MEOrmx KomMnasuid RLS ofecneun-
BAET COOTBETCTBHE HOBEIM LOPABUJIAM H UHCTPYKIHAAM 00 ofeClIedeHHI0
fezonmacHOCT W KOH(QUIeENWANLHOCTH (EHampumep, Sarbanes-Oxley,
HIPAA, Visa Cardholder Information Security Program), KoTopele 0HH
0BA3AHEI BHINONHATE. B HAIN AHA He300aCHOCTE — TO HE BTOPOCTEIeH-
HEI#l BOOPOC, HHTEPECYIONIUH UL 3aTePAHHEBIX Te-TO B NNIyOHmHEe KOp-
MOPATHEHBIX JRYHTIeH ayauTopos. Temeps 5T0 BajKHAA COCTABITIONTAL
0B61I[ero Tpomecca NPOeKTHPOBaHUA M paszpaboTru cucTeMmbl. Cerognsa
KasKIblil, HAYHHAS C CAaMOr0 MJIAJIIEerc paspadoTdymra M 3aKaH4YHBas
caMBIM MaCTHTHIM aAMHHHCTPATOpOM Gasbl AaHHBIX, AOJKEH OBITH XO-
pOIIO 3HAKOM € MHCTPYMEHTAMH M TeXHOJOTHsMU obecnedeHus OGeso-
naceoctu. Oracle IpegoCTABIAET MHOMECTBO AOMOJHHATENBHBIX epe-
AOBLIX BO3MOMKHOCTEH M oOnHi ofecoedenusd 0e300aCHOCTH, HO TeXHO-
morma RLS secTpoera B cepsep 6asnl JanuwIx Oracle 1 ABTAeTCA TEPBRIM
CPEeICTBOM, KOTOpOe CIAeAyeT UCIOJAbB30BATh A Pealn3aliuid NOJUTHK
fesomacHOocTH. 1 HOBUYOK AAMUHUCTPUPOBAHUA $a3 JAHHEIX, U BeTe-
paH, 3a nJaeYaMu KOTOROTO ToAkl pa3dpaborkd HA PL/SQL, 6s1cTpo NOH-
MyT, 4TO OMH3K0e BHAKOMCTBO ¢ RLS nmoMoskeT akKypaTHO HHTEIPUPO-
BaTh QyHKOHE ofecedeHHs Oe3onacEocT B UX Ha3y JaHHEIX.

Ynpowenue paspadomuu u noddeprru

RLS mosBoasieT codpaTh BCHO JOTHKY NOMHTHKH GesomacHoCTH B Habop
MaKeTOB, COAEePIKANINX XOPOIIC CTPYKTYPHpPOBaHHBIE (MPyEKOHH PL/
SQL. Hame ecau ObI BB €021 PEATIAB0BATL HMEKINKecA TpeboBaHnA
fe300ACHOCTH HAa YPOBHE CTPOK OPH IIOMON[H OPEeACTAaBIeHUH, Xomeri
OBl BBI TAK ODOCTYOHTE? UTOOR YAOBIETBOPHTE CIOKHEIE DHIHEC-YCJIO-
BHs, TpeOYIOTCA BecbMa BATHeBaThle SQL-roacrpyrnun. Ilo Mepe BBe-
JeHUA Bamel KoMOaHWell HOBBIX NOJUTHE 6€30MacHOCTH HJIH YCOBEp-
TMeHCTBOBAHUA CTAPEIX, 4 TAKKE IPU BCTYTIIEHUH B CHTY HOBBIX TTOCTA-
HOBJIEHHH OIPaBATEJIbCTEA BAM HYMKHO OyAeT KaK-TO IePEeBOJUTEL HX HA
A3EIE SQL 115 COOTBETCTBYIOINEro H3MeHEHH A BANIHNX OpeICTaBIeHnid.
T'opasno mpome BHecTwm mamenermsa B PL/SQL-dpyErIHH, cobpaHHBIE
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B HeDOJIBIIOM KOJIHMYECTBE IAKeTOB, H TeEM caMbIM mosBonuTk Qracle as-
TOMATHYECKH IPHUMEHATH BAIIM NPABHI& K OOpelelleHHHIM Tabmumam
(BHe 3aBHCHMOCTI OT cIroco6a mocTyima).

Ynpowenue «kopodourblX» NPULONEHUL

IIpocroTa paspaboTEH BireueT 3a cof0H OIPOCTOTY AJaNTANNHN «KOpoGod-
HBEIX» TMPHJIOKEHNi, pazpabGoTaHERIX TpeThuMH drpMmamu. ame ecnu
OBl 3agava M3MEHeHHS KajXJ0r0 BAIp0Cca B IPHIOKEHHH IPeCTaBIId-
Jach OCYIIeCTBHMOM, BAM BCe PABHO He VIAJI0Ch Obl IIPDOAEIATE 9TO A5
«KOPODOYHBIX » MIPUIOMEHNH B CBA3M € OTCYTCTBHEM UX HCXOJHEIX TEK-
croB. [lorpeboBasack 6B MOMOMIB ODOCTABIIIHKA OIPOrPaMMHOTO obecme-
JeHHA. 2Ta IOpobjleMa oco0eHHO KacaeTcdA VHACITeJOBAHHBIX CHCTEM:
OONMBINUHECTEO KOMOAHUHN HOUTCA YTO-TO MEHATEL B TAKUX CHCTEMAaX, Aa-
JKe ecJIU PeUb HeT TPOCTO 0 o0aBIeHUH AOTONTHUTENBHOTO TheTUKATA.
Ha nmomome npuxoguT Texsonoruda RLS, He Tpedyoniad BHeCeHHA Ha-
MeHeHHH B Ko4. Bl Mojkere NPOEAKHYTE 70d KOJ CTOPOHHErO IPHIIO-
JKeHHu:dA, I0JHOCTEH) MUHYA ero JJOTHKY, U J00asuTh coDCTBeHHbIe TOIH-
THEHA AJA TAGIUI, ¢ KOTOPBIMY paGoTaeT 3TOT KOJ.

Vnpasnenue docmynom Ha 3anucsy

RLS obecrneunBaeT rubrmii OGLICTPEIH W OpoCcTOH cOocod HMaMeHeHHS
YPOBHA AOCTYIA K TAOJIHUIIAM I IPEACTARISHUAM € «TOJBKO UTeHHE» HA
«UITeHHNe W 3aTHChL» HA OCHOBAHUH MAHAATA TOJLIOBATENA. BeTpoeHAEBIE
KoMaH L agMuEHCcTpUpoBaEna Oracle mosBossaoT onpeaenuTs Tabauy-
HEIE TIPOCTPAHCTBA B MEJOM KaK AOCTYOHBIE TOJBKO AJNA UTEHHUA HJIN
aua gyreHns /sanucu. Texsoaoraa RLS samonnsier sTor npobei, D03BO-
JIAg OPHMEHNTH TAKHE JK€ OIPaBUIa K OTHeJbEBIM TabrnmamM.

MpocTton npumep

[agaiiTe paccMOTpPUM OPOCTOX npumep Henoiab3oBasuda RLS. Byaem pabo-
TaThk ¢ Tabaunei EMP B cxeme HR, cosgaHHON DU DOMOIIH COeHAPHA, 110~
CTaBIAEMOrO B COCTaBe OporpamMmacro obecnevernns Oracle B aiine SORA-
CLE HOME/sqlplus/demo/denmobld.sql.

SGL> DESC emp

Mame Null? Type

EMIPNG MOT NJLL NUMBER(4)
ENAME VARCHARZ (10)
JoB VARCHARZ(9)
MGR NUMBER( 4}
HTREDATE DATE

SAL HUMBER( 7, 2)
COMM NUMEER(7,2)
BEP THO NUMBER(2)

Tabruoa cogep:kuT 14 cTpor:
EMPND ENAMZz JOB MGR HIREDATE SAL COMM  DEPTHO
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7369 SMITI GLERK Fa0? 17-DrG-80 800 20
7199 ALLEN SALESHAN 7898 20-FEB-81 1,800 300 3
7521 WARD SALESMAN 7898 22-FEB-81 1,250 500 30
7556 JOMES MANAGER 7839 0Z-APR-81 2,975 20
7854 MANTIN SALESMAN 76958 28-8EP-81 1,250 1,400 30
7698 BLAKS MANAGTR 7838 01-MAY-81 2 B850 30
7782 CLARK MANAGT R 7838 09-JUN-B1 2,450 10
{788 SCOTT ANALYST 7568 09-0ro-87 3,000 20
7839 KING PRESTRENT 17-NOV-81 5,000 10
78441 TUNN=R SALESMAN 7898 08-8EP-81 1.500 0 30
7876 ADAME CL=ZRK 7788 12-JAN-83 1,100 20
(900 JAMES CL=RK 7898 03-DeC-81 350 50
902 =0RD ANALYST 7585 03-DEC-81 3,000 20
7934 MILL=R GL=RK 7782 25-JAN-82 1,300 10

SagaanM odeHs npocToe TpeboBaHue. Ilyers HeobxoaumMo, 4TOGE TOIBEBO-
BATEIN MOTJTH BHAETH JaHHBIE TOJIBKO TEX COTPYIHUKOB, 9bdA 3apaborHasn
nnaTta He npeBbimaer 1500 gommapor. IlpeamosomxuM, 9TO MOTB30BATEND
BBOJAHT TAKOH BaIIpoc:

SELECT « FROM enp;

Xorenock 651, 9T06E cpegeTea RLS npospavro TpeoGpasoBBIBATHA ATOT 3a-
TPOC B TAROH!

SCLECT « FROM emp WICRE sal <= 1500;

To ecTs mpH 3anpoce DOAL30BATENEM AaHHBIX U3 Tabmumer EMP Oracle (mc-
none3ysa MexaauaM RLS) 6yaer apTOMATHYECKH IPUMEEATH HeobXoguMoe
orpaEmdenne. YroObl Bce OBLIIO MMEHHO Tak, Hamno coobmute Oracle 06
3TUX TpeGOBAHHAX.

Crauasa He06X0IHEMO HATHCATE (DYHEKONIO, KOTOPAS COBJAeT W BO3BPAINA-
€T TaKkoil IpeguKAaT B BuAe cTpori. [IpocToTa gaEROTO TpeHOBAHEMUS ID3BO-
JsIeT MCOONL30BATE ABTOHOMEVIO (DVHKOHIO. B pealbHbIX OPHIOMKEHHEAX
BaM NPHAETCH OOPeNendAT:k MYVHKIHN OpeJHKATOB W CBAZGHHYI C HUMHK
PYERONOEATRHEOCTS B narerax. OT mMmeHu noabsoBaTexsi HR cosgagmm
(pyERIHIO autnorized_emps.
CREATE OH REPLACE =UNCTION autkcrizec_emps (
p_schema rame  IN VARCHARZ,
p_cbiect_name  IN  VARCHARZ

)
RTTURN VARCHAR?
TS
BEGTM
RUTURN "8AL <= 15007 ;
MO
o -
- O6paruTe BHUMAHHE, UTO 008 APTYMeHTa (MMA cXeMEl 1 00heKTa) He
LAY HeNOIbAYIOTeA BHYTPH (hyHKnun. WX Hanuuwe aBagerca Tpebosa-
w0 l‘,L‘: nueM apxuTexkTypsl RLS. Ipyrumm caopamm, KaxKpas (QyHKITHE

OPeJEKATA JOMKHEA IOMYYATE OTH JBA APIryMeHTa (HIDKe MbI pac-
CMOTDHM 3TOT Bompoc 6oee nogpobEo).
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Ilpu BeinonHeHEUN (QYHKIHA BOBBPAaIIaeT HAM npegurar: SAL <= 1500. IIpo-
BEDHM 5TO, HCIOJEBYS TECTOBLIH CIIEHAPIMI:

NECLAR
1 return st-ing VARCHARZ (2000);
BEGTH
1 _return_string = authorized emps (X', "X');
DEMS_QUTPUT.put_lire { Return String = || Loreturn_string):
END:

Briroja 6y1eT TARHAM:
Return String = SAL <= 1500

Hwmea pyERONIO, BORBPAINAKINYID IPeIUKAT, MOKHO NepeHTH K caeIyio-
TeMy N1ary: CO3JAHU NOJIUMUKL fe30nacHocmil, TakKe HARBIRAeMOH no-
aumuicoll RLS nnn npocTo noaumuioll. OTa NOJHTHKA OIIPEJeideT, Korga
U KaK OpeJUKAaT OyZeT OPpUMeHATHCA K KoMaggaMm SQL. [Insa onpefene NI
6e30maCHOCTH HAa YPOBHE CTPOK AJIA TAOGIHUIB CMP HCTIOIB3YEM TAKOH KOI:

1 BEGIN

2 DBM3_RLS. acd_pclicy (cbijsct_schema => "HH",

3 objecl_name => "EMP’,

4 pelicy name => "EMP_POLICY ",

5| furgtion_schema => "HR",

5 pelicy_furcticn => TAUTHORIZED_EMPS",

7 statement_types => "INSZAT, UPDATE, DELETE, SZLECT’
8 )

9 END;

HapaiiTe BEHMATEJIbHO IOCMOTPHM Ha TO, 9TO 3hech npomcxonut. [Mobas-
AsieTcs monuTura EMP_POLICY (ctpoka 4) mas rabaums: EMP (erpoka 3), mpu-
Hamgesxamed cxeme HR (cTtpora 2). 3Ta DOIHTHKA OYIeT OpPHMEHSTH
QuILTP, 3agaBaeMblil GyEKOmei AUTHORIZED _EMPS (cTpoka 6), npHBaAIeska-
mie#l cxeMe HR (eTpoKa §), OPU BEHINOJNHEHUH JTIOOBIM NoJb3oBaTeleM onepa-
muu INSERT, UPDATE, DELETE mau SELECT (eTpoka 7).

OnpefeTuB DOTUTHKY, MEI MOMEM CPa3y IPOTECTHPOBATE €€, BBIIOJNHUEB
3amnpoc K Tabmutme EMP:

SOL>SELECT « FROM hr.emp;

EMPND ENAME JOB MGR HIREDATE SAl COMM DEPTNO
/369 SMITH CLERK 79C2 17 DEC 80 800 20
7521 WARD SALESMAN 76898 22-FEB-81 1,250 500 a0
7654 MARTTN SALESMAN 7698 28-SEP-81 1,250 1400 a0
(844 1URNER SALESMAN /598 08-8£P-81 1,500 a 30
(875 ADAMS GLERK (788 12-JAN-83 1,100 20
7900 JAMES CLERK 7695 03-DEC-81 350 30
7934 MILLEH CLERK {782 23-JAN-82 1,300 10

Kag suaute, Bp10paso TonsKo 7 cnipok, a He Bee 14. [IpucMOTpeBIIHCH, BBI
3aMeTHTE, YTO BO BCéX BEIOPAHHEIX CTPOKAX 3HAYEHUE CTONGIA SAL MeHbIIe
mnu paBHO 1500, TO CTH COOTBETCTBYET (DYHKIHUH IPETHKATA.
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Peanbian Tabnuiia
TaGnuua
———  Crpoxa i
Crpoka 2
Crpoxa 3
Crpoka 4
ABTOPU3ORAHHBIE
g, P - HeaBTopuIoBatHLe Tabuiia, kakoid ee
SN~ BUBHT HOAB30BATEN.
vy TaGnuua
 OUATEYIOLLMi > Omom2 |
npenvkar L—+  Crpokad
Monwmuka RLS

Puc. 5.1. Pafona quavmpa, ofecneiusaoueso 6e30nacocms Ha Yyposite cmpoi

ARaIOTUYHO, eCJH DOTL30BATEIY TONRTATCA YIATATE UAH 00HOBUTE BCE
CTPOKH TaGIWOE], UM VAACTCA BEIODOJIEUTH OMEPATNIO0 TOMBKO AJA TEX
CTPOK, BUAAMOCTE KOTODKIX obecneunsaer nogauruka RLS:

501> DELETE hr.emp;
7 rows deleted.
S0L> UPDATE hr.emp SET comm = 100;

’

{ rows updated.

Oracle npuMerdeT TARKYIO (DUALTPAIIAK HA CAMOM HIKHEEM YPOBHE, TTO3TO-
MYy TONAB30BATENH O Hell Jake He nogospepanT. PaKTUYeCKH OHHA HE 3HAKOT
0 TOM, YTO HM YTO-TO HEZOCTYIHO, H 9TO €IIe OJHO HeHHoe cBoicTBo RLS ¢
TOYKH 3PeHUA 6€30MacHOCTH.

QOcHoBHOH DOTOK AAHHBIX B peanmnayemas mexammusMmoM RLS puasrpamnsa
uzobpaskessl Ha puc. 5.1.

Korza nonssosarenb obpaniaeTcsa & Tabnume, Haxogaoielicsa Doh KOHTPO-
aeMm RLS, oneparop SQL nepexBaTEIBAaeTCd W NEPeIHUCHIBAETCA CEPBEPOM
Daskl JaHHBIX ¢ JoGaBIeHHeM IPeAUKAaTd, HOAYUYeHHOro OT (PYEKIIHHU IOIH-
THKH BezonacHocTH. Ecnn QVEKOINA DOMHTHKY 0€3008CHOCTH BEO3BPAIIAET
KOPPERTHOE OPeAoKeHHe-IIPeJUKAT, TO OH ODHMeHAeTCA K HCXOJHOMY
oOepaTopy IIoab30BaTeNHA.

i -

wd ITonnTHEA He ABNMIOTCA OOBEKTAMY CXeMBl 0a3E AaAHHEIX. [pyru-
) MH CJA0BAME, OHH He IIPHEANNIEKAT HAKAKOMY II0Ib30BaTenio. Jlo-
 aa. 60#1 monkzoBaTe s, 00JaJalIIHil MpHBHAerweil (X CUTT Ha maker

15
* DBMS_RLE, MoskeT co3gaTh MOMUTHKY. AHATOTHYHO TI000H 0IB30Ba-
Teab ¢ TpuBmAerneil £XE0UTE MoxKeT yaamuTh Modvio noantury. Ilo-

ATOMY HeoDX0IMMO OYeHb BHUMATEIBHO NOAXOAHThL K BhiTaue Ipae
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Ha pabory ¢ makerom DEME Rl S. Ecam KTo-TO BELIACT IPHBHIETHH)
EXECUTE na maxkeT aas PUBLIC, ee Hamo HEMeIJEeHHO OTO3BATD.

Brr mosxeTe cosgasaTh GYHEIINH MOTATHKH 6e300acHOCTH JO60H CA0MKHEO-
CTHU, ONMCBIBAKINNE NpaKTHYecKH J0bie TpeDoBaHHA K NPUIOKEHHIO.
OnHaxo BCE 5TH HYHKIUN JOMKHEI CIeJ0BATH HECKOMBKITM OPABHIAM:

e QPYHEKNHA OOIHUTHKH 0€300aCHOCTH AOJEHA OBITH CAMOCTOATEILHOMN
fl’)yHKHI/IEﬁ B cXeMe HJIH B COCTaBe I[IaKeTda, HO HH B KOoeM CJaydae He IIPOo-
neaypoii.

e (mnma moJXHA BO3BPANIATE 3HadyeHHe THIIa YARCHARZ, moTopoe 6yzer uc-
IMOJIBEI0OBATHCA KAK TPeJHEAT.

¢ @YEKNHA JOJKHA HMeTh POBHO ABa BXOAHBIX ITapaMeTpa, CJOedVIOMIHX
B OOpPeJCIeHHEOM TOPAAKE:

4. HMA CXEeMbl, KOTOPOH OIpHHALJIERKUT Tabauila, 114 KOTOPOH onpeje-
JIeHA TOMUTHEA;

b. umsa obberTa (TaOIUNEI HAH OPEACTABIEHNA), K KOTOPOMY IPHAMEeH-
eTcsa IOJTHTHUKA.

Jlna npocMoTpa NOTHTHR, OIpeAesIeHERIX A TaOMUIbl, MOMKHO 00PATATHCS
K [IPeICTaBJIeHHIO CIoBapa gasabix DBA_POLICIES, KoTopoe oToOpalKaeT MMsI
TOMUTHKH, HMs 00BEKTa, A KOTOPOre OHA onpejeseHa (U ero BiIajeis-
ma), EMs PYEKINH NOJTHETUKH (1 ee Blajesbna) 1 MEoroe gpyroe. Iloansii
nepevdeHb ¢TOJA0I0B JAHHOI'D IPEeCTaABIeHUA IPUBEJeH B IPHICKeHHN A,

Ecnu BBl X0THTe YOIANUTE CYIIECTBYIOMIYIO HToNHTHEKY RLS, To MokeTe Hc-
Toas30BaTE nporpaMMy DROFP_POLICY wa marera DBMS_RLS. [Ipumeps Taroro
HCIOJB30BAHIA Oy yT IPHUBEAEHE] B IVIABE fajee.

Kpatko o nonutukax RLS

e llomuTura 6e300aCEOCTH — 3T0 HaBOp MHCTPYKOUI, KOTODEle IpHMe-
HAWTCA 1A ofecledeH A KOHTPOIA Haj TabMueif Ha YPOBHE CTPOK.
ITomuTHEA He ABIAETCA 00BEKTOM CXEMEBI U He OPUHAIJNEKUT HA O -
HOMY B3 IOJBB0BATEILH.

e QOracle mcooasayeT TOJHTHKY AAA OOPEAeIeHHd TOTO, KOIAa W KaK
cjenyeT ODPEMEHSTh OpedHKaT KO BceM omeparopam SQL, ceoliaio-
LIHMCS Ha Tabauoy.

e TIpegueaT co3gaeTcd M BO3BpamaeTcs (DYHKOHeH ITOJIUTHUKH 0e30-
MACHOCTH.

Ncnonb3zoBaHue RLS

ITocne Toro Kaxk Mbl Ha IPHMEpPe MO3HAKOMUIJINCE C OCHOBAMH [IPHMEHEHHA
RLS, paBaiiTe mepeiifeM K OpHMEPAM, WIJIOCTPHPYVIOOIEM OCTOHHCTEA
PA3IHYHEIX ACTIeKTOB TexXHoaorun RLS.
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MpoBepka nepepn o6HOBNEHNEM

JlaBaliTe HEMHOTO H3MEHHAM HaNI NPEALIAYVINHAL mpuMep. BmecTo o6HOBIE-
HHA cTonbra COMM DoNB30BATENb TeIePs X04YeT HEMEHHTE ¢To10e1r SAL. SAL —
aT0 CTOI0EI, KOTOPH il UCNOMBE3YETCS B IPpeIUKaTe, TO3TOMY HHTEpPeCcHO 6y -
JeT TOCMOTPEeTh Ha PE3YIhTAaT.

SGL> UPDATE hr.emp SET sal
7 rows updated.

1200;

SGL> UPDATE hr.emp SET sal = 1100;
5

rows updated.

OOHOBIEHE] TOMBKO CEMEB CTPOK, KAK M O:KHuAa0ochk. Teoeps maBaiiTe maMme-
HEM ODHOBISEMYIO CYMMY. B KOHIIEe KOHIIOB, BCe 3aCIAVKNMBANOT IOBBIIIE-
HUSI 3aPIIATE.

SGL> UPDATE hr.emp SET sal = 1600;
b7 4

rows updated.

]

501> UPDATE hr.emp SET sal = 1100;

) rows updated.

L

OfpaTuTe BEUMAaHHe Ha IOCIeIHIOK onepanuio. I[loueMy HE OfHA CTpOKA
He OB1I18 00OHOBIEHA?

Bce meiro B nepBoli onepanuu 00OHOBJIEHNS . SHaYEHUAS cTo0ma SAL maMeHs1-
foTca Ha 1600, 1 9To HOBOe 3HAUYEeHHe He VIOBJIETBOPAET VCIOBHUIO OIPeIHKA-
Ta S4_ <= 1500. To ecTh mocie mepBOTO OOHOBIEHUA BCE CTPOKH CTAHOBATCS
HeBUAHNMBIMH IAJIfI DOJE30BATEIA.

Tax Mmoxxer BOSHHEHYTE IYTAHHIOA: IOJB30BATENE MOMKET BBIINOJHNATE OJI51
CTPOK HEKOTOpPHIH omepaTop SQL, B pe3yabTaTe Yero MOCTYI K 3THM CTPO-
xaMm 6yger usmeHeH. Ilpu pazpaboTKe IPUIOKEHHS TAKASI HEYCTOHYHBOCTE
JaHHBIX MOJKeT BBIRBATE OMIHOKH HUJIH, O KpalEel Mepe, BHeCTH HeKHH
3JIeMeHT HelpPelCcKA3YeMOCTH, VCIOEHAIIANA oTIaaKy. YToGh permunTh
opobaeMy, HCIONb3VEM elle OAHH HapaMeTp mpomexaypbl ADD_FOLICY, up-
date_check. laBaiiTe TOCMOTPHM, KaK VCTAHOBKA DTOT0 IapaMeTpa B 3HAYE-
"ue TRUE moBIUAET HA CO3TAHHAE TTIOTUTHEH AJA TAOIATEI.

BEGIN
DEMS_HLS. ade_policy (ohiect_name => "EMP’,

policy name => "EMP_PPOLLCY ',

function_schema =» "HR",

policy_function =>» "AUTHORIZED_EMPS",
statement_types =» "INSERT, UPDATE, DELEIE, SEL=CIT,
update_check => TRUE

X
2y

END:;

Ecau D0Jb30BaTellb DOOLITAeTCA BEIIOJAHATE TO e caMoe o0HOBIeHHe 1I0-
cJjie TOTOo, Kak AJd TabauIbl co3MaHa 3Ta HOBAS HOJMHTHEA, OVIET BRIZAHA
omnoKa:
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501> UPDATE hr.emp SET sal = 1600;

Lpdate hr.emp set sal = 1800

ERROR at line 1:

ORA 28112: policy with check option violation

I'enepupyerca omubdra ORA-28115, moToMy 4TO TOJIUTHKA TENeph Ope-
OTBpAaIIaeT T06hle H3AMEeHeHN 3HAYEHWH TeX CTOJOMOB, KOTOPHIE MOTITH
OBl IPHBECTH K H3MEHEHN ) BHAUMOCTH CTPOK A 3aaHHOIO OIPeIuKaTa.
Ilons30BaTEeIH MOTYT BEINONHATL H3MeHeEHA 3EAYeHUH JDYIAX CTONOIIOR,
TaK K&K OHH He BIAHAKT HA BUHAHMOCTE CTPOK:

S0L> UPDATE hr.emp SET sal = 1200;
7 rows updated

LR
[ 1 6B1 peKOMERAZOBAT YCTAHABINBATE TTapaMeTp updale check B 3Ha-
s uenue [RUI mpu KAxRIOM OHBABISHUN MTOJTUTHKHN, ¢ TéM YTOGH nabe-
Y

e, HATh HeIIpeICcKasyeMOoro M, BOSMOMHO, HeXelaTelbHOr0 IoBele-
’ HEA DPHJI0OHEEHWI B ,ZIRJIBHE‘ﬁIlIEM.

Cratnveckmne nonuntukm RLS

Bo Bcex paccMOTpPeHHEBIX paHee IPHEMEpPaX HCOOJIB30BANACE eMaMUYeckal
TOIUTHKA (3EaYeHEHe, BosBpalaemoe hyEKOHel npefuKaTa, e H3MeHAeT-
CA IpU H3MEHEHHH YCI0BHHA BEIZ0BA OYHEKIIAH).

ITocTosECTBO BO3BpAIlaeMOr0 3HAUEHUA 03HAYAET, UTO HeT HeobxoguMo-
CTH B BRIDOJTHEHHH (PYHKOHUU AJA Ka:KIOro 3a0poca K Tabnune. 3HadeHHe
MOMEO BBEIYHCJIHATL BCETO OJUH Pa3, K3IMHUPOBATE €r0 U 3aTeM HCIOIL30-
BAThL TOBTOPHO CTOJIBKO Pas, CKOMBEO ToTpedyered. YTo6k BOCTONBIOBATE-
CH 9TOH BOBMOKHOCTBIO, CJAEAYET ONpPefe/ uTh NOMUTARY And RLS rak cma-
muyeckyio, nepeaas sEadeHue TRUL apryMerTy static_policy:

1 BEGIN

2 GBMS RLS, ADD POLICY ¢

3 ohecl name = "EMPT,

4 policy name => 'EMP_PCLICY",

5 Tunction schema => "HR'

5 polley funchion => "AUTHORIZZD EMPS-,
i statemant _typas => "INSCRT, UPDATC, DELETE, SFLECT'.
8 update check => TRUE

4 static_policy => TRUE
10 o

11 END:

ITo ymomuanno DapameTp stetic_policy yeraHobJeH B FALSE: B oTOM ciry-
Jae MOJUTHKA BOCOPUHHHMAETCA KaK CUHAMULeCKA S A BEIBEIBAETCA AMIA Ka-
R0 omepanAn HAL TabMumeil. [[nHEaMUYecKe MOTATARA OYAYT ONMCAH B
nasee B pasgene «Onpejererde JHHAMHAYECKOH moaunTuku». B Oracle 10g
TIOMHAMO CTATHYECKHX U JTHHAMAYECKHX NOAJEPKABATCA W APYIAe TANE
TDOTATHE (ToApobHEee TOTOBODPHM 06 3TOM B pazfiene « THIbl TOMXHTHE » ).
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Bo MHOTHX cATYanuAX HyKHBl HMEHHO CTaTU4ecKHe DOJMUTHEA. BosbMeM,
HampuMep, CKJIAA TOBAPOB, OOCIV:KHBAIOIINHA HECKOJILKHX KJIHEHTOB.
B marEOM crydae OpeIHKAT MOMKET HCIOJIB30BATHCA ANA IPeJOCTABIeHMS
IOCTYOA TOIBKO K TEM 3alICsiIM, KOTOPBIe OTHOCATCH K JaHHOMY KJIHEHTY.
Hanpmmep, B Tabaume BUILDINGS mMoeT OBITE croxben CUSTOMER_ID. K sa-
opocaM OyAeT OPHCOeAHHATHCA npexurat CUSTOMER_ID = customser_id, voe
ctistomer_1d onpeelAeT NOJB30BATENA, BONIEAINero B cucreMy. Ilpu peru-
CTPANHEH IOJL3OBATENA €U0 KINEHTCKHUH HAeHTA(DUIKATODP MOXKeT OLITH H3-
BreueH crenuailsbHEIM LOGON-Tpurrepom, a nonutrmxa RLS moxxer uc-
OOJB30BATE 3TOT UAEHTH(MHUEKATOD IJs ONPEIeleHHs TOro, KAKHe CTPOKHU
claeyeT ODOKA3BIBATE MOJB30BATENN. SHaAUYeHHe TAKOrO NpelUKaTa He Gy-
JIeT MeHATHCA Ha NPOTAKEHWH ceaHea, TOYTOMY HMEeT CMBICT VCTAHOBUTE
nmapamerp static_nolicy B 3ggauerue [RUE.

HepocTaTKn cTaTUYRCKMX NONUTUK

CraTudeckme TOMUTHKHA MOTYT YIVUIIHTE TPOU3EOIATENEHOCTE, HO MOTYT
W BHECTH B IpHAJOxKeHHe omuOkdA. Eciu OpeuKaT moaydaeTcd U3 WK 3a-
BUCHUT OT U3MeHAIIIErocA 3HaUYeHUA, TAKOT0 Kak BpeMsd, IP-aapec, ujaen-
THHHAKATOD KIHEHTa HJIHM YTO-TO ellle, TO PABYMHEE 3aJlaTh NTHHAMHAYECKY 0
nonuTuKy. IloKaxeM Ha OpHUMepe, DOUEMY 5TO HMEHHO TaK.

JlaBaiiTe BepHeMcA K Hanleld HCXONHOW (DYHKIHH TOMUTAKH, HO TPEATOI0-
UM, YTO [MPEJARAT 38BUCHAT OT M3MEHARINETOCA 3HAYEHUSA, TAKOTO KAR
CeKYH/Has COCTABIAIOMIAN TeKYIeil BpeMeHHOA MeTKH (BOBMOKHO, DTO He
CIAUIIKOM PEaATTMCTHYHBIH OIpUMep, HO OH VA06eH O DOSCHEHMI).

501> CREATE TABLE trigger_fire

2
3 val NUMBER

4 )
lable created.

S0L> INSERT INTO trigger_fire
2 VALUES
3 (1

1 row creatac.
3GL> COMMIT;
Commit cemplete.

S0L> CREATE OR REPLACE FUNCTION authorized_emps (

2 p_schema_name IN  VARCHARZ,
3 p_object_name IN  VARCHARZ2
1)

5 RETURN VARCHAR2

5 I8

7 1_return_val  VARCHAR2 (2000);

e

PRAGMA AUTONOMOUS_TRANSACTION;
BEGIN
1_return_val := "SAL <= " || TO_NUMBER (TO_CHAR (SYSDATE, "ss')) * 100;

i
S w



274

[naea 5. KoHTpOnL AOCTYNa Ha YPOBHE CTROK

11

12 UPDATE trigger_fire
13 SET val = val + 1;
14

15 COMMIT;

15 RETURN 1_return_val;
17 END;

18 /

Function createq

B srom opumepe QyEKOHEA GepeT CeKYHAHYIO COCTABIANIMIYIO TEKYIIero
BpemeHH (cTpoka 10), ymaoskaer ee Ha 100 1 BoRBpaImaeT NpeiuKAaT, KOTO-
pBIf oTOOpamaeT sHavYeHEHe cTOA0ODA SAL, HE IPEBBIINAIOIIEE OOJYYEHHOE
yuco. CeKYHAHAA COCTABIAONIAA CO BpEMeHeM H3MeH AeTCA, TOSTOMY II0-
CIeAVIONIHE UCIOJTHEHNS AaHEHOH PYHKIINHA OIPUBEAYT K HOIVIEHHIO pas-
JUYHBIX PE3YIBTATOB.

Onpepennm Aaa Tadauinsl CMP DOIUTHRY, HCOOIB3YS COBTAHAEYI0 QYVHRIIHIO
B Ka4eCcTBe PYHKIHH DOMHTUKH. T. K. MIOJIUTHKA yiKe CYIIeCTBYEeT, TO Ha-
YHHAEM C €€ YAAJTeHUA.

S0l > BEGIN
2 DBMS_RLS.drop_policy (object_name => "EMP', policy_name =>
‘EMP_POLICY");

3 END;
4/
PL/SOL procedure successTully compleled.
S0L> BEGIN
? DBMS_RLS.add_policy (object_name => 'EMP",
9 policy_name => 'EMP_POLICY',
] function_schema => 'HR",
& policy_function => 'AUTHORIZED_EMPS",
5 statement_types => 'INSERT, UPDATE,
DELETE, SELECT",
i update_check => TRUE,
g static_policy => FALSE
9 %
10 END;
T o

PL/SQI procedure successTully completed.

Teneps nposepuM nonuTUry. IlyeTs noneszoeaTens Jlernu monwiTaered on-
PeeNNThL KOJUYLCTBO CIAYMRANINX B Ta6IHITe.

501> SELECT COUNT(=) FROM hr.emp;

COUNT{+)
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Tabnuna HaxoguTea moa KoHTpoaem RLS, mosToMmy BEI3EIBaeTCA QYHKIHL
OOMIATHKH, BO3BPAIIANIAL NPeduKaT, KOTOPEIH IPUMEHALTCS K 3AIPOCY.
IlpegukaT 3aBHCHT OT CeKVHAHOH COCTABASIOMEN TexyIneli BpeMeHHOI
MEeTKH, TaK 4YTO €0 3HAaUeHHe JeXHT B guanaszoHe or 0 go 60. B ganHOM
KOHKPETHOM cJjydae sHadeHNe OKAa3aloch TAKHM, YTO HU OJHA K3 CTPOK HeE
COOTBETCTBOBAJA VCJIOBUIO TPEAHKATA.

DyERIHA DoTUTHEN 06HOBAAET cTonben VAL Tabammer TRIGGER_FIRE, mosTo-
MY f MOTY ONpPEIeNTHTh, CKOJBKO pas MYHKIHA 6bl7a BeI3BaHA. OT HMeHH
nonbzoBaTesisa HR Beibupaem 3gadenue VAL us Tabmuns: TRIGGER_FIRE.

SGL> SELECT = FROM trigger_fire;

DyERITA DOMUTHER OBINIA BEIZBAHA ABAXKABI: OJIH PA3 HA Tale CUHTAK-
cHYecKOTO paszbopa, a BTOPOH — Ha 3Talle BBINOJHEHUA, TO3TOMY 3HAUEHHE
YBeTHYUJI0oCE Ha 2 efUHUNE (c HauanbHOTo 3EadeHuda 1). Jlemnu emfe pas
BEITIONTHSET 3alIPOC, MKEeMasd Y3HATh KOMHIeCTBO CIAVKAIIAX.

SG1> SELECT COUNT{(=) FROM hr.emp
COUNT (=)

Ha »sToT pas @yHKOHA TOJATUKH BO3BPAIAET IPEeIUKAT, KOTOPOMY YIOR-
neTeopaA0T 10 sanuceit Tadaunel. CHoBa TpoBepAeM 3HaYen e YAL B Talmu-
me TRIGGER_FIRE.

SGL> SELECT = FROM trigger_fire;

3nadenne ypenruyniock Ha 2 (¢ 3), oTo o3HadaeT, 4TO GPVEKIHA DOIATHKI
BEITOIHAJIACE HECKOJBKO Pasl. Brr momxkeTe MIOBTOPHTE ITPOBEPKY CEOJBRO
YIOLHO pas, 4To0bI YO JUTHCS B TOM, YTO OYHKIIHUA HOJHTHKHN BEIIOJIHALT-
CsI Ka:IBIH pas IpH BEIOOJAHEHAN Oepanin Haj TaGanme.

Teneps 00LABAM NOJUTHKY KAK CTATHYECKYIO U TOBTOPHUM TecT. Qnepanuun
uzmenenua noguTuky HE B RLS, 51 B API He cymecTByeT, DI09TOMY yiAa-
JUM U TTepeco3aiuMm ee.

SOL> BEGIN
9 DBM3_RLS.drop_policy (object_name => "EMP", policy_name =>
"EMP_POLICY"');
3 END;
4/

PIL/SQI procedure successTully completed.

HOCMOTPI/IM, qTO HBMEeHHUTCH.
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1 BEGIN

2 DBM3_RLS.add_policy (object_name => "EMP’,

3 policy_name => "EMP_POLICY",

4 function_schema => '"HR",

5 policy_function => "AUTHORIZED_EMPS',

53 statement_types => "INSERT, UPDATE,
DELETE, SELECT',

7 update_check => TRUE,

5 static_policy => TRUE

3 i

10 ENE;

11/

PL/SOL procedure successfully completed.

5GL> -- C6pocuaM sHaveHue B Tabnuue TRIGGER_FIRE
S0L> UPDATE trigger_fire SET val = 1;

1 row updated.
SGL> COMMIT,
Commit complete.
OT nMeHHR DOJB30BaTeNs JIeHH Bei0epeM KOJAHYeCTBO CTPOK Talmmbl:
S0L> SELECT COUNT(=) FROM hr.emp;
COUNT{x)

Teneps npoBepuM sHa4YeEne cronbma VAL Tabaunbsl TRIGGER_FIRE or mmenm HR:
301> SELECT + FROM trigger_fire;
YAL

3HadeHNE VBeIHYHNIOCE Ha eIUHHDOY, JOTOMY 4YTO Q)YHHIIPIH OOIHUTHEHA OBI-
Jla BEIIOJIHEHA eAUHOMKAEL, 4 He ABaKAbl, KaK B Ipomisli pas. IlycTs noss-
30BaTessb JIeEHN ellle HECKOJNBKO Pas HOBTOPHUT BEIGOPKY us Tabmmisr EMP.

501> SELECT COUNT(=) FROM hr.emp;
COUNT ()

8
SGL> SELECT COUNT(+) FAOM hr.emp;
COUNT(+)

8
80L> SELECT COUNT(*) FROM hr.emp;
COUNT{+)

8
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Bce Bpema BosBpamntaercda 000 u mo xe duncao. IHouemy? IToromy gro
(prE[RI_IHH TOJHUTHEH ObIJIa BHIOOJIHEHA TOJIBKO OJHH pa3, 3aTeM OpedrmEarT
GBI K3MHUPOBAH. Boabole QYHKINSA MOMTHTHKN HH Pasy He HCIONHAIACE,
u npeauxar He MeHsncsa. [logTBepanM Hallle OpeAOoOKeHHe IPOBEPKOH
sgaveHna VA_ B Tabnume TRIGGER _FIRE oT MMeEHN mob30BaTEId HR.

S0L> SELECT = FROM trigger_fire;
VAL

9

HUwmeem Bece TO e 3HaUYeHHe 2; HUKAKUX H3MeHeHHH ¢ MOMEHTa IEPBOTO
BEI30Ba (OYHEMEH. [lonydeEHbIe BEIXOAHBIE AAaEHEIE MOATBEPMKIAIOT, UTO
(QYHEENTA TOMTUTHEY He BEI3BIBANACE IPH TTOCJTEAVIONI MY BEIGOPKAX U3 Tab-
JUOEL EMF.

O0BABUB HOMHUTUKY KaAK CMIAMUYECKYI, MBI HAKTHYECKH VEKAa3aIH, UTO
(OYHKITHA DOTHTHRE A0 HA OBITH BRINOJIHEHA TOJBKO OGHH DPA3, 3aTeM IO~
JHUTHKA JOJIKEA IOBTOPHO HCIOJIb30BATE H3HAYAJIBHO CO3JAEHEI NpeJHKAT,
Jajke eCJH €To 3HAUYSHUE MOTJIO U3MeHUThCA ¢ TedereM BpeMeru. Taroe mo-
BelleHHE MOJKET [IPDHBECTH K HEOXKHUAAHERIM [IOCJIECTBUAM JIJIA BAILIETO IPH-
JNOKeHHA, IIOATOMY CIefyeT HCIONL3OBATL CTATHUYECKHE NOMUTHKH ¢ (oJb-
10 OCTOPOKHOCTEI. ENUHCTBeEEETH cIyUali, B KOTODOM BEI, BepOATHO, 3a-
XOTHTE HCOOJIL30BATh HMEHHO CTATHYECKHE NOMUTAEN, — KOrga QOVHRIIHA
BO3BpAIAeT OMpeJeeH BN TPeIUKaT, He 3aBUCANININ OT KAKHX ORI TO HUA
OBILJIO IepPeMEeHHBIX, 88 HCKJIIOYEHHEM TeX, KOTOpPbIe Obl/IM YCTAHOBJIEHEI C Ha-
YAJI0OM CeaHca i 00IbIIe He UBMEHAIHCE (HATpUMeD, MMeHA D0as30BaTeeH).

Ncnonb3oBaHne nparmbl

Eme ogus coocod obecneduTs NCOOMHEEHHE He00X0JUMOA HaM JIOTHEX — HC-
OOIB30BATE DAKETHVIO PDYHKIHIO ¢ 00BABIEeHUEM NpdeMbl I T0AaBIe HUI
HEeKOTOporo Habopa omepanuil Han 6a30f JaHHBIX. PACCMOTDPHM cHOeIHpu-
KaOuio DaKeTa.

CREATE OR REPLACE PACKAGE rls pkg
AS
FUNCTION authorizec emps ¢
p_schema_name IN  VARCHARZ
p_object_rame  IN  VAHOHAR?

RETURN VARGHARZ;

PRAGMA RESTRICT_REFERENCES (authorized_emps, WNDS, RNDS, WNPS, RNPS);
EMD;

v
i

H temo makera.
CREATE OH BEPLAGE PACKAGE BODY rls_pkg
AS
FUNCTTON authcrizec emps {
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n schema rame N VARGHARZ,
poobiject_rame  IN  VARCHARZ

RETJRN VARCHARZ

S
L_return_val  VARCHARZ (2000);
BEGIN
L return_val .=
"SAL <= || TO_NUMBER (T0O_CHAR (SYSDATE, “ss')) « 100;
RETURN 1_return_wal;
[HD;

[HO;
/

B arToll cnemudEKaIum DaKeTa OOpemeseHa npdzimd, BBOIMIIAT CIeIVI0-
mue YPOBEH CTPOTOCTH A5 JaHEON DYHKITAN:

WNDS
Write No Database State — me sanucsIBaTh cocTOAHNE Das3hl JaHHBIX.
RNDS
Read No Database State — e unraTh cocrosiEHe 6a3bl JAHHBIX.
WNPS
Write No Package State — He 3aIHCBIBATE COCTOMHNE TAKETA.
RNPS
Read No Package State — He unTaTs coCcTOgHHE TAKETA.

HPH HEOMIOHRJIAALIMAMA TeJla JaHHOI'O IaKeTa OparnMa ﬁy,aerr HapylieHa, I EOM-
ouasmua OygeT IpepBaHa ¢ Belgadei cooburerms o6 omubre.

Warning: Package Body creabed with compilaticn errors.

Errocs Tor PACKAGE BODY RLS_PKG:

LINE/COL ERROR

274 PIS-0G0452, Subprogram "AUTHORTZ=D EMPS™ wviolates its asseciated
pragma

Of6paBIeHHe MPATMEl 3aMIUINAET BAC OT BOSHHKHOBEHHS IOTEHIAAIBHO
omubouaslx curyanni. OgEaKo B A000M caydae pasyMHO HCIOOIL30OBATH
CTATHYECKHE TOMUTHEN B 06YCIOBIEHHEIX CHTYATNAX, KAK B paCCMOTPEH-
HOM paHee OIPUMepe CO CKJIAI0M.

ITpy cosgapmm CTATHYECKON DOANTHEN VOeIHTeCh B TOM, 4TO BO3-
‘_@ BpaaeMeril GVHROHeH NOJHTHKN IpeIukKaT He M3MeHAeT 3Haue-
HHE B TEUSHNE CeaHca.

OI'IPEJJ,GHEHVIE ANHaMMNYeCcKon NOUTUKN

B mpeamigymesM pasaene MBI TOBOPHIH O TIOTHTHEKE, KOTOPAA BO3BPAIIAET
CTPOKY TpPefnmKATa, ABIAOIIYIOCA KOHCTAHTOMH, Hanpmmep SAL <= 7500.
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B peaJIbHOfI JEH3HH TaKHe COeHapHH UCIIOJIB3YIOTCA He CJHINTKEOM 9aCcTO, 34
HCEJHYEeHHEeM HEHKOTOPBIX CIOEONHAJTH3HPOBAHHBIX HpHHD}REHHﬁ, TAKHUX
KaK CKJIaibl. B boasmu=ecTBE CIIy4yaeB Heoﬁxozmma (l)I/IJIBTpaIIHH II0JIB30-
BaTenel, BRIJAOOIUX 3ampockl. Hanpumep, B OPUIOKEHUHM VIPAaBIeHUS
OepPCOHAJIOM MOMKET DOTPefoBATBCs, UTOOGBI NOJIL30BATENEL BHAEN TOJBKO
CEOM COOCTBEHHBIE 3alIHCH, a He BCe 3aNUcH TAGMUIIBI. ITO JuHAMULECKOE
TpefoBaHKeE, TAK KaK OHO JOJIKHO IPOBEPATHCA ATH KAMKIOT0 I0JIb30BaTE-
Jid, BXOJAANIIETD B CHCTEMY. (I)YHHIIHIO ODOMHUTHKH MQMHO IIepeducaTh Clie-
ayonoiaMm obpazoM:

1 CGREATE QR REPLACE FUNCTTON autherized emps (

? poschema name T VARCHARZ,
3 poobjecl name  IN  VARCHARZ

4 )

h RETURN VARCHAR?

5 1§

7 1 relurn_val  VARCHARZ (2000);
8 BEGIM

9 1 return_val := "EZNAME = USER’;
10 RETUBN 1_return_val,

11 EHD;

12/

B cTpoke 9 mpeAuraT cpaBHHWBAeT 3HAUeHMe cTOMOIA ENAME co smadeHmeM
USER, TO eCTE ¢ IMeHeM TeKyIIero 3aperHcTPUPOBAEHOrO NoJIL30oBaTend. Ke-
nu mons3oBarens Martin (ecnn nomanTe, Martin — 3r70 UM oHOTO U3 CITY-
JRamux B Tabaaoe [MP) BXOAUT B CHCTEMY M BBIOOJIHAET BEIOODREY U3 Tadin-
1IBI, OH BHAWT BCET0 OLHY CTPOKY — CBOIO COGCTBEHHYIO.

SGL> CONN martin/martin
Connected.

501> SELECT + FROM hr.emp;

EMPNC ENAMZ JOB MGR HIREDATE SAL  COMM DEPTNO

78541 MARTIN SALESMAN 7698 28-GEP-81 1,250 1,40C 30

HapafiTe Teoephb HECKOJIbKO paclllHpHM 3agady: OycTh Martin BugnT He
TOJBEO cOGCTBEHHVIO 3aIICE, HO U 3aIlMCH AJIsI BCEro CBOero oTAena. B sTom
caydae QYEKONS DOJTUTHKE 6VIeT TaKoi:

1 CREATZ OR REPLACE FUMCTION aulhorized emps (
2 p_schema_name IN  VARCHARZ,
3 p_object_name  IN  VARCHAR2

4 )
h RETURN VARCHAR?

5 1S

i 1 _deptro HJMB=H;

8 1_return_val VARCHARZ (2000);
9 BIGTIN

19 SELECT ceptne
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11 INTO 1 deptro

12 ~ROM enp

13 WHERE ename = USZR;

14

14 I_return_val := "DEPINO = " || Ll_deptnc;

15 RETURN 1 relurn_val;
17 ERND;
18 /

Heobxoaumo caenaTs emre ogme miar. B mpegeiaviieMm dparMeHnTe Koga
(QYHKOHA OCYOIECTBIANA BEIDOPKY 13 Tadaumel EMP (crporu 10-13). Oxna-
KO Tadauua samuoiesa noxutukoid RLS, pyHROUA KoTOpON OpHHALIE AT
noas3oBarenio HR. Byaydm BRIMOJMHEeEHOH ¢ IPUBHIETHAMHE IOJIL30BATENSI
HR, oHA He HailifleT HH OAHOH CTPOKH, TAK KAK COTPYAHEHKA ¢ HMeHeM HR He
CYIOIeCTBYET, YTO JeJaeT OIpeAUKaT HeKOppeKTHRIM. CyIlecTBYIOT ABA CIIO-
coba pemeEna TOH OpoGIeMBL:

e BrigaTs noapsoBaTeno HR cnenuanbHYI NPABHIEIHN0, ¢ TEM UYTOGHI
K HEMY He IpHMeHsAHCh DoauTHKA RLS, nan

¢ Bryrpu QYHKINMA DOJTHTHKY VEA3ATE, UTO €CJIH BBI3BIBAIOMIUI €€ N0JIb-
30BATENb ABIAETCA BIAJEILIIEM CXEMBI, TO JJIA HEro MTPOBEPKY MTPOBO-
JUTH HE CJAEJYET.

IIpu HCemoNB20BAHUM HEePBOTO NOAXO0JA HET HeoOXOJAMMOCTH B H3MEHEeHUH
GyErnnn noruTakn. OT HMeHH aJAMHHUCTPATOPA 0a3bl TAHHEIX BEIAEM
CIIeIHMaJbHVH IIPHUBUJIETI MO OOJB30BATEJIHO HR:

GRANT EXEMPT ACCESS POLICY TO hr;

TeM caMBIM s TONB30BATENI HR W3 IPUIOKEHUsI GYAYT YAATeHE Bee TI0-
JUTHKH. JTOT OOAXO0L cAelyeT HCIONIE30BATE ¢ §OMBOI0N OCTOPOKHOCTEIO,
Tak KaK OyAyT OTMEHEeHBI Bee MONUTHUKUA — AiA Bcex Tabnun. OcozEaBad,
Karyw Opemib 3TO CO37aeT B MOAe n 0e30IacHOCTH, MBI Obl HOPEKOMEHI0-
BAJII HE OPHMEHATE JAHHBIH TOAX0M AJ OOBIYHEIX BIAAAEIBIIEB CXEM.

BTopoii noaxo 3aKII0YAETCS B CO3JaHNHA CIIEIIHAIBHON CXeMbl, HAIPHMED
RLSOWMER, B KoTOpO# 6yAyT cosmansl Bee nonuTuiku RLS, u xoTopoit 6yayT
OPUHAANLKATE Bee PYHKITHU MOJUTHEH He3omacHocTH. TOMBKO 8TOT NOJh-
30BaTeNIb, 1 HUKaKHe APYyrue, IoJy4daeT CHCTEMHYK ODPHBUJIeTHI0 EXEMPT
ACCESS POLICY. OYHEKIHA TOMUTHKHA OPUHAAIeRIT RLSOWNER, mosTomy PL/
SQL-610K co3JaHHUS MOJMHTHKUA OYIET BBRITISAETH CJAEAVIOIIHM 00pazom
(ero cMOsEeT 3BaNyCKAaTh J000H MOJMIB30BATENb, HMEIONTHI OpUBUIerun EXE-
CUTE ma maxeT DBMS_RLS):

1 BEGIN

2 DBMS_KHLS add_pclicy {cbhisct_rame => "LMP",

3 policy narme => "EMP POLICY" .

4 function _schema => "HLSOWNER"

9 pelicy Tuncticon => "AUTHORIZED EMPS",

5 statement _types => "TNSFRT, UPDATE, DFITTFE, SCILFEGT

-

LUpdate check =» TRUE
)i

=]
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9 FND;

1a
Ecnu venonsayerTeda BTOPOH TOAXOM, TO JOTUKA 00X0Aa (DUILTPA A7d BIa-
JdeJdblld CXeMBEI JOJIHAHA OBITH pea/ii30BaHa B (hYHK]II/IH NOJUTHEHA. STOT

OMIOK KOZa TaK:Ke MosKeT OBITH 3anyIleH AOOBIM DONB3OBATENIEM, HMEIO-
muM npumireruu EXECLTE ma maxeT DBMS_RLS.

1 CREATZ OR REPLACE FJUNCTION authorized emps (
2 p schema name TN VARCIHARZ,
3 p_obiject_name  IN  YARCHARZ
4 )

o) RETURN VARCHAR?Z

5 IS

7 1 deptro NJMBER;

8 |_return_val  VARCHAR2 (2000);
3 BEGIN

10 IF (p_schema_name = USER)}

14 THEN

12 1_return_val := NULL;

13 ELSE

14 SELECT deptno

15 THTC 1 deptno

15 FROM emp

17 WHERE ename = USER;

18

19 L_return_val := "DEPINO = ° || L_deptno;
20 END IF;

21

22 RETURN 1_return_val,

23 END;

4/

9Ta BepcHd (OYHKIOHUH OUeHB TTOX03KA Ha OpeablAyniue. HOBEE CTPOKH BhI-
JeneHsl RUPHBIM mpudroM (ctpoka 10). 3geck mposepaeTcd, ABIAETCA JIK
BEIGBIBAIONINH TOMB30BATENE BAagensneM Tadaunsl. Eenu 510 Tak, Bo3Bpa-
maerca NU_L (crpoxa 12). 3mauvenue NULL B mpeauraTe, BO3BPAMEHHOM
(YHEEUHeH, SKBUBAJIEHTHO TOJHOMY OTCYTCTBHIO TOMHTHKH, TO €CTh CTPO-
KU He (PUIBTPYIOTCA.

ITonesoBaTens Martin BeIDOJHSAET TOT 3Ke 3alpocC, 4TO H PaHBIIe:

SGL> SELECT = FROM hr.emp;

ZMPNO ENAME JOoB MGH HIREDATZ SAL  COMM DEPTHO
7499 ALLEN SALESMAN 7638 20-FEB-81 1,600 ang 30
21 WARD SALESMAN /698 22-FEB-81 1,250 200 30
7554 MARTIN SALESMAN 7698 28-8EP-81 1,250 1,400 30
(598 BLAKL MANAGLR /839 01-MAY-81 2,850 30
7844 TURMNER SALESMAN 7698 08-5EP-81 1,500 & 30
7900 JAMES CLERK 7698 03-DEC-81 950 30

o0

rows selectec
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QOpaTuTe BEHEMaHHIEe, YTO BCe BO3BPAINeHHBIE CTPOKHA OTHOCATCA K OTIEIY
noabszopaTensa Martin — 30.

Kar pugnTe, (VEEOHA DOTATHEHT ABIAETCA BAKHeHIIUM 37eMeHTOM CO3-
papud noaatukn RLS. ITonurrka 6yaeT IPHMEHATE K CTPOKAM (DIIBTPEI
Ha OCHOBAHUHU 3HadeHHA m0Goro mpefuxaTa, Bo3BpanieHHEOro (hyHEKIIUeH,
HEOOXOMHMMAa ITHIE CHHTAKCHYECKaA KODPeKTHOCTE. [Ipu moMormu GyHEK-
OUi DOJMUTHKH De30HaCHOCTH BBl MOJKETe CO3HABATH BeChbMa 3aMBICJIOBA-
TBIE W CJOKHBIE IPeUKATEI.

TouHO TAR He MOXKHO OpUMeHATE (GunabTpbl RLS ana nwboi Tabiune 6a-
3Bl JaEHEIX. HanpuMep, MOKHO CO3JATh DOAUTHKY AJA TaOMHIEl DEFT:

1 BEGIN

2 DBMS RLS. add policy {obiject schema => "HR",

3 object_name =» "DEPT",

4 policy _name => "DEPT_POLLIGY ',

5 function_schema => "HLSOWNER",

5 policy Tunction => CAUTHORTZTD TMPS” |
7 statement types =» "BFELECT, TNSERT, UPDATE, DELETE’
8 Lpdale check =» TRUE

3 ¥

10 END;

1T

Ta sxe camasn pyaromsa, AUTHORIZED_EMPS, mcmoss3yeTcsa B KadecTBe DYHK-
ouda nonaTarn. @yEKOHUI BogBpamaeT npegukat DEFTNO = deptno, moaToMy
OHA MOMKET HCIO0Jb30BaTheA B Tabaume DEPT, Kak u B J000# apyroi Tadamn-
me, cogepskaniei croader DEPTNO.

Tabnuoa, B KoTopoi HeT cToabuma DEPTND, MoMKeT comepsKaTh APYIoH CTOM-
Ger, ABIAIMHACA BHEIIENM KIOUYOM A5 Tabaumel EMP. Haopumep, B Tad-
aume BONUS ecTh cToxben ENAME, RoTopeI#l ¢cBsI3as ¢ Tabnuneit EMP. Ilepenu-
mieM Hanry PyHKITHIO DOMHTHKH CIeIVIONIHM 00pasoM:

CREATE OR REPLACE FUNCTION allowed enames
p_schema_name  IN  VARCHARZ,
p_chiect_name LN VAHCHARZ

)
RETURN YARCHAR?
18
1 deplno NUMBER;
1 relurn_val  VARCHARZ (Z2C0C);
1_str VARGHARZ (2000)
BEGIN
IF {p schema name = JSER)
THEN
1 return_val = NULL:
ELSE
SELECT deptno

TNTO 1 ceptne
FROM hr. emp
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WHERE erame = USER;
1 str = (7

FCR emprec TH {SFILFCT enams
FROM hr.emp
WHERE deptno = 1_deptro)

Loer
1. str := """ || emprec.ename || """, "7
ENE LOOF;
Lstr = RTRIM (1_str, ", '),
Lstr = ")
L _return_val := "ENAME IN " || 1l_str;

EMD 1=

RETURM 1 return wval,
END;
/

OnpefensieM OOAUTHKY A0 Tabammbl BONUS mocpefcTBOM ciaedyviolei
()YHEIHH NOJATHKH; TEM caMBEIM moJduTHKA RLS OyjaeT BBefieHa B AeHCT-
BHE U )4 Hee:

BEGTH
DEMS_RLS.ade policy (ob ecl schema => "HR',

object_name => "BONUS",
policy name => "BONUS _POLICY",
functicn_screma => "HLSOWMER',
policy_function => CALLOWID TNAMESS
statement types =» 'SFILFECT, TNSERT, UPBATE, DELETE",
updale check => TRUE

N
#ia

FND;
/

Tax MoxkHO OOIpegeTdTh DOTUTHREE RLS 1714 Bcex cBA3aHHBIX Tabaum 6assl
MaHHBIX, HAXOASII[AXCS B 3aBHCHMOCTH OT JaHHOI. B ¢BsI3H ¢ TeM, 4TO oOH-
capEas QYHKOMOHANLHOCTE o0ecIeunBaeT NepcoHANLHOE IPEeACTABICHIE
TabmuIl a3kl JAHHBIX HA OCHOBAHHH XAPAKTEPHCTHK MOJBIOBATEJNS HIH
KAaKHX-TO APYIHX HapamMeTpoB (HAOpPHMEpD, BpeMeHH AHA ujau [P-aapeca),
€e HARBIBAIOT SUPMYAAbHOL YaemHoll 6a3ol dannwvix (Virtual Private Da-
tabase (VPD)).

MoebiweHne nponssopunTenbHOCTU

IIpeamono:KUM, YTO HANIH TpeOOBaHMSI OISTh H3MEeHIIHUCH (ITO COBCEM He-
VAUBHUTEJLHO, He npasja au?). Teneps HYKHO CO3JaTh DOJATAKY TAK, UTO-

1 3peck sHaueHUe MepeMeHHOM | st ByAeT mepesalHuChIBATLCA MIPH KAMKIOM UTe-
pamMH ITHKJIa BMecTO KOHKaTeHanuu. Heobxogumo mmeats 1_str = 1_st- ||

U emprac.ename ||V, — I pumey. nayy. ped.
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GI:I BCE NOJIBE30BATEIH H IOoApasie/JeHHA GbIJIH JOCTYIIHEL OJd TOJB30BaTE-
JIf, ABJIANIIEr0CH PYROBOIHUTEIIEM. HJ’IH APYTHX HoJIb30BaTe el OO HBI
OBITH BHAHBI TOJBKO COTPDYAHHEHN HX NOAPA3AEI€HHA. HJIH COOTBETCTBHSL
TAKUM TPeOOBAHUAM QYHKIHAS DOTUTHKA JOJKHA BEIIJIALETE CJIe VIO M
obpaszom:

CHEATE OR REPLACE FUNCTION authcorizec_emps (
p_schema_name  IN  VARCHARZ,
p cbject name TN WARCHAR?

RETURN WARCHARZ

18
1_deptno NUMEER
1 return val  VARCHARZ (2000):
1_mgr BOOLEAN;
1 &npno MNUMBER;
1_dummy GHAR (1)
BEGIN
IF (p_schema name = USER)
THEN
1_return_val = NULL
ELSE
SELECT DISTINCI deptno, empno
INTO 1 deplnc, 1_empne
FROM hr.emp
WHERE gname = USER
GEGTH
SELECT "1
THTQ T cummy
FROM hr.emp
WHERE mgr = 1 empno AND ROWNUM < 2
1 mgr := TRUE
EXCEPTION
WHER HO_DATA_FOJND
THEN
l_mgr .= FALSE;
WHEN OTHERS
THFH
RATST
END;
IF (1_mgr)
THEN
I_return_wval := NUJLL
ELSE
1 return val := "DEPTNG = © || 1 _ceptno;
FHD TF;
END IF

RETURN 1 return wval
END;
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ITocMoTpHTEe, EAKOH CHOMKHOH cTana BEIOOPKA AaHHBEIX. OTa CJ0MKHOCTD,
HECOMHEHHO, VBEJIHYNT BPEMS OTKJANKA (A4 B PealIbHEIX NPHIOMKEHHAX JIO-
THKa, KOHeYHO, OyIeT 3HAUHTEeNRHO CHoXKHee). MOKHO MH YIPOCTHTE KO
M DOBBICHTH OPOH3BOAUTEIBHOCTH?

Koreuno. O6paTuMcesa K nepsoMy TpeDOBaHHIO: NPOBEPKE TOrO, ABJISETCH
JIH CIYIKAIHH PYKOBOAHUTeNeM. B mpuBeeHHOM BEIIIe KOZE TaKad IPOBED-
Ka IpoBogmmack oo Tabmune EMP, HO BeAb cMeHA JOKHOCTH ¢ HEPYKOBOAA-
miefl HA PYKOBOAAMIVIO IPOUCXOANT He OUeHE 9acTo. Xpome Toro, Bo3Mo-
$HEH KaPhePHBIH DOCT PYKOBOAUTENIA, HO CTATYC €I0 KAK DYKOBOJUTEId IPH
9TOM He MeHsIeTcs. B PeasSbHOCTH 3BaHHE PYKOBOAHTE A DOXMKe Ha aTpH-
OyT, ¢ KOTOPEIM IONB30BATENE EXOJUT B CHCTEMY H KOTODHIH He H3MeHALT-
cs B TedeHue ceadca. IloaTomy, ecid [IPU BXO/E B cCUCTEMY nepejparh Haze
JaHHBIX CBEJIEHNHA O TOM, 9TO NOJIb30BATEIb ABIAETCA PYKOBOAUTEIEM, TO
DYEKINH DOMHTHKE ViKe He IPHAETCA IPOBOAUTE TAKYIO IPOBEPKY.

Kag mepenats nogobHoe sHaueHne? MoKHO HCIIONB30BATh IVIODAJBHEIE e~
PEMEHHBIE. MOH{HO 0003HAYHATH CTaTyC PYROBOIOHATEISA 3HAYEHHEM Y mmom N
H CO3J4aThk NAKeT AJIA XPaHeHH A HBPEMEHHOI':I.

CHEATE OR REPLACE PACKAGE mgr_check
15

is mar CHAR (1)
EHD;

DOyEENTA TOTATHER 6VAeT TaKoMH:

CREATE OR REPLACE FUNCTIOM auLhorizec emps (
p_schema_name [N VARCHARZ
p_cbiect_name IN  VARCHARZ

RETURN YARCHARZ
15

1 deptno MUMBER;
1_return_val  VARCHARZ (2000),
BEGIN

I7 {(p schema name = US=R)
IHEN
1 return_val := NULL;
ELS!
SELECT DISTINCT deptno
INTO 1_deptne
FROM hr.emp
WHZRE erame = USER;

IF (mgr_check.is_mgr = "Y'}

THEN

IL_return_wval = NJLL:
ELSE

1 return wal := "DEPTHC = ° || 1 _deplno;
END TF;

END IF;



286 (Masa 5. KOHTponL 0CTyNa Ha YPOBHE CTPOK

RETURH 1 return wval
FHD;

O6paTHuTe BHUMAaHNWE HAa TO, HACKOILKO MeERIMHUI 00HeM Koga TpedyeTes
IId OpPOBEPKH cTaTyca pyroBoguTend. CraTyc mpopepdercd 0o rirodaib-
HOH DepeMeHHOIl makera. JTa DepeMeHHAaA JoJKHA OBITEH 3aaHa HA STAlle
BXO/JIa TONTb30BATENS B CHCTEMY, W 9TY 3aMa4y OTJMUYHO MOKET BEINOIHUTE
Tpurrep 6asel gaHEBIX AFTCR LOGON.

CREATE OH BEPLACE TRIGGER tr_set mgr
AFTER LOGON OM DATABASE

1_gmpno NUMELR;
1_dummy CHAR (1),
BEGLN
SELECT DISTING! empno
INTO 1 emnpno
FROM hr.emp
WHERF ename = USER

SELECT "1°
INTG 1_dummy
FRCM hr.emp
WHERT mgr = 1 emproc AND ROWNJM < 2

rlsowner.mg~_check.is_mgr = "Y'
EXCEPTLON
WHEN HO_DATA_FOUND
THEN
“lgowner.mgr check.1s mgr
WHEN GTHERS
THER
RAISE;
END:
;

1"
=

Tpurrep ycraHaBINBaeT sHAYCHHE IePEMEHHOH HaKeTa A 0003HAYEHHA
DYKOBOZAALIErO cTaTyca CIyXKallero, KOTOpoe 3aTeM DoOafaeT B (DYHKIUIO
nonuTuxu. Japaiite npoBeneM GLIcTpEIH TecT. IIoAKIIOUUBINNCE OT UMEeHHU
nonszoBaresa King (KOTOpBIH ABIAETCA PYKOBOJUTENEM) H II0JIb30BATENA
Martin (KOTOPEI# TAKOBEIM He ABIAETCA), IOCMOTDHEM, KAK 5TO pPaboTaer.

SGL> CONN martin/martin
Cennecled.

501> SELECT COUNT(=) FROM hr.emp;

COUNT(*)

262145

SG1> CONN king/king
Connected.
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501> SELECT COUNT(=) FROM hr.emp;

Banpoc ana Martin useiex He BceX NONL3OBATENEH (KAK M OIpefIoIara-
JOCE), B TO BpeMA Kak 3anpoc 114g King U3BiIeK Bce CTPOKHA.

Hcnosnb30BaHHe DepeMeHHBIX ITAKETAa YacTO MOMKeT IPHUBOAUTH K 3HAYH-
TeJIbHOMY DOBBINIEOWIO IPONU3BOAHTENLHOCTH. B nepBoM npuMepe, Korga
OpOBePKA CTATYCA PYKOBOAUTENA IPOBOAHIACE BHYTPH (PVHEIUH TOJIMTH-
KH, sanpoc Beinonaanca 1,99 cexyuasl. Menonszosaane riofajibHBIX Oe-
PEMEHHBIX ONPHBOJHUT K COKPAIeHHI BpeMeHH BBIODOJHEHHA 3alpoca Oo
1,32 ceKyHABI, YTO BHAYHTENILHO JTYUOIE.

KoHTponb goctyna K Tabnuue

Odsacta npuMeHeENA RLS He orpanuunpawTces ofecliedeEneM Ge30NacHo-
CTH ¥ YIPOIeHHeM Tpollecca pa3dpafoTka npuio:xeruil. TexHomorua RLS
TaKKe YPe3BblYAHHO [0Je3Ha B CAy4aAx, Korga Heo0X0AUMO B 3aBUCHMO-
CTH OT PSAAA VCIOBUHA ME@HATE COCTOARIE TAGIUIBI C « TOCTYIHA TOJIBKO LI
YTeHUA» HA «JOCTYOHA IJd UTeHue W 3anucu». bez npumenesud RLS axa-
MHHHCTPATOP Da3hl JAHHBIX MOMKET U3MEHHUTh PASpPEelIeHAe Ha AJOCTYI A5
mesToro TabIMYHOrO TPOCTPAHCTEA, HO He AJIA ero oTAeIbHEEIX Tabaun. Ilpn
aToM TafIMYHOe OPOCTPAHCTBO HEBO3MOMKHO CHEJATEH AOCTYIHEIM TOJLKO
ATA 4TeHWA TpH HATUYHAHA XO0Td OB OJHOM AKTHBHOH TpaHsarkmuu. Ilo-
CHONBKY, BOBMOJKHO, HEe HAHAETCA TAKOrO OEPHOJA BPEMEHH, B TeYeHHe KO-
TOoporo B 6ase JAHHBIX HE BEITOJIHAETCS EXN OQHOH TPAH3AKIIHH, TO IEPEBO]
TAabOJIMYHOrIO IPOCTPAHCTBA B COCTOSHUE «TOJBKO AJIS UTEHHI» OKAMKETCI
HEBO3MOMKHBIM. B TAKUX cUTYanUaAX eJHHCTBEEHO BO3MOYKHEIM pelleHEHEM
OyaeT HcnoNb30BanKe TexHomorunm RLS.

Ecnu 6BITH 10 KOHIIA YeCTHBIM, TO CIeAVeT CKa3aTh, uTo RLS He BRIOIHA-
€T peasyIbHOIO epeBoja TalJUIIbl B COCTOAHUE «TOJBKO AJA YTEHUA», & 110-
3BOJIsSIET HAM DMYJHPOBATE TaKOIl DepeBoj, 3aIIPETUB 00kl IONBITKHA 13-
MeHeHHA cojJep:rumMoro Tabaumnel. [Ipomie Becero sTo cAenaTh, IPHMEHHRB
K Jar0omy onepaTopy UFDATE, DELETE u INSERT 3aBeiOMO JIOMKHBIH NPEJAUKAT
(Bcerga BEIYHCIAEMEIH Kak FALSE), HaopuMep 1=2.

IIpueegem opuMep ofecmeueHEHda ZOCTYIA TOIBKO AJA YTeHHUS K Tabrume
[MP mpA TOMONIA HCMOMNB30BAHWSA HTOU HaWNpOcTelnieli MpemlmKATHOU
(PYHELHHA:

CREATE OR REPLACE FUNCTION make read cnly (
p schema name TN WARCHARZ,
p_cbiect_name [N VARCHARZ

R=TURN WARCHARZ
T8
BEGLN
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—— Tenkxo Brafenel, NPeaMKaTHoR OYHKLUMW NONMTUKY MOKST UZMEHATH
LaHAbE B Tadnuue.
1+ (p schema name = USER)

THEN

RETJRN NULL;
ELSE

RETURN "1=2";
END IF;

EMD:

Ha ocEOBe 9Tol HYHEIUA MOMKHEO CO3JATEL N0 IUTHEY RLS ama Tabamns EMF
B OTHONIEHNHN W3MeHAIINX JadHble omepaTopoB DML: TNSERT, UPDATE

m DCLLETL.
BEGTH
DBMS RLS.ade policy (ob-ect name =» "EMP’,
policy name => "TMP READONLY POLTCY ",
function_schemna => 'HR",
policy functicn =» "MAKE RzAD CHLY",
statement_types => "INSERT, UPDATE, DELETE",
update_check => TRUE
)
END;

OfpaTuTe BHUMAHNIE, ITO ODapaMeTp statement_types He BRII0TAeT B cebd
oneparop SCLECT, Tak KaK HCHOOJb30OBAHUE 3TOI0 OLNEpATOpA He OrpaHAYU-
BaeTCHA.

Teneps TeKVIIHi TOIB30BATENE, HE SIBASIINHIACS BIafelbleM PYHEKINA
OOMUTHKH, CMOMKET TOJIBKO BRIOHPATE AaHHBIE U3 Ta0JMUIIBI CMP:

SOL> SHOW user
USER is "MARTIN"

SG1> DELETE hr.emp;
0 rows deleted.

SGL> SELECT COUNT(=) FROM hr.emp;
COUNT{x)

Korga npuxoguT BpeMd CHOBA PA3PEMIHTH 3a0UCH B TA0JIADY, MBI IPOCTO
OTMeHAEeM TOMHATHKY.

BEGTH
DEMS_RLS.enable_policy {object_name => "EMP,
policy name => "EMP READONLY POLTCY",
CNABLE => FALSE
)
END;

/
&

Teneps 1 He-BIAAENEOH (DYHENUE DOJHTHKH MOIYT VCIIENIHO BBINOJIHATH
DML-onepanmu Hajx Tabinmei.
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—

MarTHUecKH TADINNA HEKOTIa He NepexXoIuT B COCTOSHEE T0CTYIIA
._@ TOJABKO J1A dTeruss. [loanTuka rapadTHpyeT, IT0 IPHY BEIIIOTHE HIH

noasaoeaTenem DML-omepaTtopa ans TabAMOEl CTPOKYE H3MeHEHE
He Oyayt. T. K. HMKaxkoro coobuenus 00 olIHbKe He BhIgaeTed, 4 10~
nuTuka wraopupyer DML-omepaTopsl, TO cIenyeT BHUMATENBHO
AHANMBKMPOBATE KOL IPMI0MKEHIN, HCHOIL3VIOIINX TaKkvio (GhyHK-
HHOHAJIBHOCTE. IIPOrpaMMECTHI MOT'YT HEYMBIILICHHO B OIIHGOYHO
HHTEPIPETHPOBATL OTCYVICTBHE OIIMOKY K&K VCIELIHOe BbIIONHEe-
Hue onepanun DML,

Texromorus RLS nossonder He TONBKO IePeBOLUTH TAOIHUIIEl B COCTOAHME
JOCTYIIA TOMBKO JJIST ITEHHT WK AT ITeHHsI M 3alBcH 0o TpeGoBanmio, HO
U AeaaTh ST0 IMHAMUYECKU B 38BHCHMOCTH OT MTIO0BIX IOJNBIOBATEIBCKHX
yenopmi. HanpuMep, BB MoMeTe HaOHCATE (DYHKIHIO DOJATHKI, KOTOPAd
JenaeT TAOMUOEl NOCTYOHLEIMA TOJNLKO ANA YTeHHA ¢ O TACOB Beuepa W 10
9 yacor yTpa A4 BCeX NONAL30RATENell 38 HCHIIOUeHNeM BIAAENBITA NAKLT-
goro sagasud (BATCHUSCR), a aoa BATCHUSCR Tabauma GyaeT OCTyIHA TOJABKO
I 9TeEn ¢ 9 uacoB yTpa o 5 gacos Bevepa. Temno rarkoit GyHKIHHA MOTJIO
OBI BRITIANETE CAEAVIOMIHEM 00pasoM:

BEGIN
1= (p_schema_name = U3ZR)
THIEN
L return val = HULL;

ELEE
L hr := [O_NMUMBER (I0D_CHAR (3YSDAI=, "HH24 })).
TF (USER = “BATCHUSTR')
—— MOKHD TERPEHNCAWT ECEX NONhacBaTenal, KoTop-de B [HEBHOE BPEMF
SYIYT MMET> FOCTYN TCALKD AFd HTeHKs.
[HEN
1= (1 hr BETWEEN @ AND 17)
THER
—— rEPERECTK TabAWly B COCTOAHKE [GCTYNA TONLKD [INA YTEHUF
|_return_val = "1=2";
ELSE
| _return_val := HULL;
END IF;
ELSE
MCHAD MEREYKCNNTE BCEX NON-30BATENEN, KOTOPHE B HACHHOE BpReMs
ByLyT MMET: ACCTYI TOMsKO O789 UTEHUS
I= (1L hr >= 17 AND 1L hr <= @)
THEN
repesecTy TadiWly B COCTOAHKE [0CTYNA TONBKD [N08 YTEHUs
L _=eturn_val := "1=27;
ELSE
1 _=eturn_val ;= NULL;
END IF;
END IF;
END TF;

B=TUBN 1_return_val,
END;
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Hcnonbaysi BDEMEHHBIE METKH, Bbl MOKeTe 00eCIe4UTh JeTalbHbIN J0CTY I
k Tabnume. MoKHO HCIIOIB30BATE AHANE U APYIUX PASINYHEIX aTpHOYTOB
(zanpumep, IP-agpec, THn ayTeETHOUKALINN, KAHEHTCKNE AAHHBIE, TEp-
MHMHAJ, OI0IB30BATE b ONEPALHMOHHON CHCTeMBI 11 MEOTOe Apyroe). Hymxuo
JIMINE DOJYYHTE COOTBETCTBYIOMIYIO IIePEeMEHHYIO U3 CHCTEMHOIO KOHTEK-
cTa (SYS_CONTEXT; MBI morosopuM 06 5Tol GYHKIHH Aallee B 3Toil riase) ce-
AHCA W IPOBEPHUTE €€ 3HaYeHHe. IIpeIo0R M, EANIPAMED, YTO I0JIL30Ba-
Tenio King (KOTODLIH ABAAETCA TPE3UAeETOM KOMIAHWNH) PASPEOIeHO BH-
JeTh BCe 3AIIHCH IIPH BLITOJIHEHUH IBYX TAKHX YCIOBU!

* JlogrnrueHnue OCcyIIecTBAgeTCH ¢ RoMmubioTepa KINGLAP ¢ durcupoBan-
M IP-agpecom (192.168.1.1) n us gomena Windows NT ¢ umenem AC-
MEBANK.

¢ B Windows perucrpupyeTcs moabp30BaTEIEs King.

Teneps GYHEIHUA MOTUTUKN BY T BEIMITALETE TAK:

CHEATE OB REPLAGE ~UNGILION emp_policy (
p schema name  IN  VARCHARZ,
p_chiect_name [N YAHCHARZ

RETURH VARCHARZ

18
1_deptno NUMBER;
1 return val  VARCHAR? (2000);
BEGIN
1= (p schema name = USER)
THEN
L_return_val = HULL;
ELSIF (USER = "KING™)
THEN
IF ¢
-~ TIPUBEPMTL MMH MAWWHE KIMeHTa
SYS CONTEXT {"USCRENY ™, "HOST ) = ~ACMIBANKNKTNGI AP
OR
-— NPOBEPUTL WMA noissceaTens 00
SYS_CONTEXT ( USERENY'. "0S_USER ) = "king’
CR
-- npeeepuiL IP-ajpec
SYS CONTEXD { USERENY', "L ADDHESS™) = "192.168.1.1°
)
[HEN
—— KING npowen BCe NPOBERKK, PASPEWNTL HEOT PAHMYEHHAR 40CTyI.
1 return_val = NJLL
rLer
BEPHY TS 0044 npegu<ar
1 return wal = "SAL <= 1500°
EHE Lk
ELSE BCE GCTalbHHe NONL3CBATEIM
1 return val .= "SAL <= 15007

END LF;
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RETURN 1_return val;
EMD:

31eck HCTIOB30BAHA BCTpoeAHAA QyEKMMA SYS_CONTEXT aira nonydeHna aT-
pudyTOB kKormerxcma. McIonb30BaHNIO CHCTEMHEBIX KOHTEKCTOB OyIeTr 1o-
ceAnOieH pasgen «HKoHTeKCTH TpHIoKeHHA». [loKa BaM HYKHO ZHATH
JUIIL TO, 9TO BHI30B DYHKIHUH BOBBpAIIaeT HMA KJIHEHTCKOT0 TEPMUHAJA,
¢ KOTOPOTO OCYIIECTBIEH BXOA B cHcTeMy. [IpyrHe CTPOKH ¢ BBI3OBOM
(MYEKIHUE TAKKe BO3BPAIIAIOT COOTBETCTBYION[HE 3HAUEHUI.

Dyermuio SYS_CONTEXT MOKEO MCTIOMB30BATE AJS NOJIYUEHHS pasHaoodpas-
HOH HHMOPMAIHHE O DOILROBATENILCKOM HOARIHOUeHuN. Ha ocHOBE Takoi
mEQOPMAIHY BEl MOKETE HACTPOUTE (PYEKIIHID HOJHTHKH TAKHM 00pasoM,
YTOHEl JUALTD OTBEYAJ BANIUM CHeNU(pHIecKHM Tpefopanuam. Ilomari#
mepeTeHEb aTPUOYTOB, KOTODBIE MOMKHO IONYIUTE BEIBOBOM {(PYHKIHN
SYS_CONTEXT, MOKHO HaiiTu B copaBoYHOM pykoBogcTee no Qracle SQL.

RLS B Oracle 10g

B aToM pazgene onncaHEBl HOBRIe BO3MOXKHOCTHA RLS, mogABUBIIHECS B Bep-
cuu Oracle 10g.

MpumeHeHne RLS K oToenbHbIM cTONGUAM

MapaiiTe BepHeMcsd K TpHUMeDpYy ¢ IpHIoKeHHeM HR, HCIOIb30BAHHOMY
B OPeABIAYIIUX pasfesax. Dolia co3faHa NOJHTHKA, DeaJHIYIOMIAH Cle-
ayomnime TpeGoBaHMA: OIPOCMOTP BCEX 3amuceil paspelleH TOJIBKO HOIb30-
BaTenio King; Bce ocTanbEBIE NOJB30BATEIN MOTYT BHIETH TOJIBKO UHGOD-
MAITHUIO O COTPYAHEHUKAX CBOET0 0TAena. B HEXOTOPEIX CHTYALUAX TAKASA 110-
JUTHEKA MOYKET 0KazaThCd CAUITKOM CTPOTOH .

IIpermomoKuM, ITO MBI XOTHM CIEJATH TAK, YTOOBI IOJIB30BATENI HE MOT-
IH «TPOHIOXATB», ¥ KOTO H3 COTPYIHHUKOB KaKas sapljaTa. PaccMoTpuM
JIBa 3ampoca:

SELECT empno, sal ~ROM emp:
SELECT empno FROM emp;

IlepBoiil sanpoc BEIBOAMT JaHHEIE O 3apIjIaTe — Te caMble aHHbIe, KOTOPbIE
MBI XOTHM 3aIIATUTE. B 5TOM cayuae cielyeT 0TOOPAKATE CBEJeHUS TOJNE-
KO 0 CJIVIKAIHuX, BXOAANIAX B 0TAe] DOJMb30BaTeNsd. BTopoil 3anpoc BEIBO-
JUT TOXBKO HOMepa cxyskamuX. CrnegyeT JM BRIDONHATE (QUALTPANHIO,
oTofpakas HOMepa TONLKO A CAYKANIMX TOTO OTALNA, K KOTOPOMY OTHO-
cUaTCcHA HOHBBOBHTBJIB?

OTBeT 3aBHCHT OT TOTO, KaKasd NOJMHTHEA 6e300aCHOCTH NPHEATA B KaKI0H
KOHKPEeTHOH opraEns3anuu. BoosHe BOBMOMKHO, 6BII0 661 ya06Hee, €CIH OBI
BTOPOI 3a0poC BEIBOJANI BCeX COTPYAHHMKOB, BHE 3aBHCHMOCTH OT OTAeNa,
B KOTOPOM OHU paboTaioT.

B Oracle9i mesoamoskuo EacTpouTh RLS Tak, 4T00LI BLIDOJIHATE HAIIE HO-
Boe TpeGosanue. B Bepcun Oracle 10g v npomeayps: ADD_PO_ICY mogBasgeTcs
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He0OXO0IUMEBIH AJIA 3TOrO HOBBIM napamerp sec_relevant_cols. H xouy us-
MeHHUTE OPeABIAVIIHE cOeHaAPHHA TaK, YTOOBI (PUABTP OIPHUMEHAJCS TOJABKO
B TOM CIy4Uae, KOrga BeIOMpamTca JaHHBIe M3 cToa6mor SAL u COMM, HoBas
OOMTUTHKA OyAeT TakoH (HOBBIH ITapaMeTD BBIIEIeH KHPHBIM [ PA(TOM):

BEGIN
DBMS RLS.drop policy (object schema =» "HR",
cbjeclt name => "EMP",
policy_name =» "EMP_PCLLCY"
)
DEMS RLS.adc policy (ob-ect schema =» "HR",
object_name => "EMP,
policy name => C[MP PCLICY
furction_schema => "RLSOWNER ",
policy furction =» "AUTHORIZED EMPS”,
statement types => "INSERT. JPDATE, DELETE, SELECT",
upcate_check => [TRUE,
sec_relevant_cols => "BAL, COMM’

3

Vi
END;
Ilocne BRoga B AelcTBHe HOBOIH HNOMHTHKHN 3a0POCH OoJB30BaTe s Martin
OVAVT BRITOMHEHEI TTO-IPYIOMY.

5QL> -- "BesonacHwi” sanpoc, ewbupaerca Toneko EMPNO
50L> SELECT empno FROM hr.emp;

5QL> -- sanpoe, copepxaumid SAL
5GL> SELECT sal FROM hr.emp;

data displayed .

r

4 rows selectec.

Ilpu noneiTKe BBIOODKH AAaHHEIX U3 croabua SAL monmTura RLS npegor-
BpamaeT oTodpakeHue BCEX CTPOK, OT(MHILTPOBLIBAA CTPOKH, B KOTOPBIX
smagenne DEFTND orimaro ot 30 (oT EOMepa oTjena nons3oBaTend (Martin),
BEITIOJIHAOIIET0 3a1Poc).

IMonuTHEa OVAET OPUMEHATHCA AJIA BRIOPAHHEIX CTOJNOIOB HE TOJBKO IpH
HX OoABJeHHH B cmicke SELECT, Ho m npu mwboil (ABHOH MM HESIBHOM)
CCBIJIKE Ha TaKHe cTONMONEL. PaccMoTpHEM, HaOIpHMep, 3a0DOC!

SGL> SELECT  deptno, COUNT (+)
2 FROM hr.emp
3 WHERE sal > 0
4  GROUP BY deptno;

DEPTHO  COUNT(»)

30 6
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Crombern S5AL yonomuHaeTca B npemro:xenuu WHCRC. B geso Berynaer mosud-
Tuka RLS, uTo OpuBOANT K TOMY, ITO 0TOGPAKAIOTCS TOMBKO BATHCH IJII
otaena 30. JaBafiTe pACCMOTPHM €Ille OJNE IPHUMeD, B KOTOPOM A IIOOBITa-
IOCh 8bl6eCc U 3HAUEHUe SAL.

SG1 > SELECT =
2 FAOM hr.emp
3 WHERE deptno = 10;

ne rows selecteg

SBHOI ccpInKM Ha cToabelnr SAL HeT, HO HeZ6H0 HA HETO CCHIIAeTCS IpeaIo-
sKenue SELECT -, mosToMy moxuTuka RLS oThuIBTPOBRIBACT BCe CTPOKH, He
OTHOCANIHECA K oT/Aeny 30. 3anpoc OB BEIZBAE AJs 0TAesa 10, Io3TOMY HI
OZHOH CTPOKH He BOBBPANIEHO.

Teneps AaBaliTe HECKOJBKO H3MEHHM YCJIOBHs. B ODOILIKIi pas MBI q00H-
BAJHCh TOTO, YTOOBI He orofpakayinch sHAYEeHHA cToNOma SAL AN Tex
CTPOK, BUJETH KOTOPEIE TONE30OBATENL He aBTOpU30BAH. QMHAKO MOJIYUH-
JIOCh TAK, YTO MBI [TOJ4BUJIH BRIBOJ BCeH CTPOKH, a He TOMbKO 3HAYEHHUA OT-
gensHOro cronbma. ChopMyanpyeM HoBoe TpeGoBAHUE: CIeAVeT MAacKHpPO-
BATH TOMBKO CTONGEIl, a HE BCIO CTPOKY (TO €CThH BCE OCTAJNBHBIE CTOJIOIIEI
MOJIKHEE oToOparkaTsea). MoskHO i 3TOro AO6GUTHCA?

ITy sagauy JeTKO0 PemINTE IPH DOMOIIH eIe OHOr0 IapaMeTpa Iponelypel
ADD_POLICY, sec_relevant_cols_oot. EgUHCTBeEHOE, UTO HYMKEHO CIeaTh, —
9TO Iepeco3jaTh NOOMHUTHKY, YCTAHOBHB STOT IapaMeTp B KOHCTaHTY
DBMS_RLS. A_L_ROWS.

BEGIN

DBEMS HLS.cdrop policy (object schema => "HR",
object_name => "EMP’,
policy_name => TEMP_PCLTICY
3

DBMS RLS.adc policy (ob ect schema => "HR',
obiect_name =» zZMP,
policy_name =» "zMP_POLLCY ",
funclion schema => "RLSOWNER",
policy_functicn =» "AUTHORLZED_EMPS’
stalemenl_Lypes = "SELECT",
update_check =» TRUL,
sec_relevant_cels => "SAL, COMM',

sec_relevant_cols_opt => DBMS_RLS.all_rows
\'.

Ll

END;

Ecam Martin Temeps BREIIIOIHUAT TOT K€ 3aIIpOc, PeayabpTaT OyAeT APYTHM
(B mocoenyomeM BuIBofe BMecTo sHadernmii NULL oToGpakaeTcs «7»):
501> SET NULL ?
SGL> SELECT » FROM hr.emp ORDER by deptno;

EMPNO ENAMZ JOB MGR HIREDATE SAL - COMM DEPTHO
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7787 CLARK MANAGER 7839 CO-JIN-81 7 7 10
7839 KING PRESTOENT 7 17-NOV-81 7 ? 10
7924 MILLER CLERK TT82 23-JAN-82 7 7 10
7369 SMITH CLERK 7902 17-DEC-80 7 ? 20
7876 ADAMS CLERK 7788 12-JAN-83 7 ? 20
7907 FORD ANALYST 7586 03-DrC-81 7 ? 20
7788 SCOTT ANALYST 7566 C8-DEC-82 7 7 20
7586 JOWZE MANAGER 7839 CU2-APR-81 7 ? 2
74989 ALLZH SALESMAN 7638 20-FEB-81 1,800 300 30
7598 BLAKE MANAGER 7839 01 MAY 81 2.850 ° 30
(654 MARILN SALESMAN /698 Z8-SEP-81 1,260 1,400 30
7900 JAMZE CLERK 7698 03-DEC-81 950 ¢ 30
811 TURNER SALEEMAN 7698 08-SEP-81 1,500 C 30
fh21 WARD ‘BALEEMAN 7698 22-FEB-81 1,250 500 30

1 rows selected,

Kak BumuTe, BEIBeAEHEL 6¢e 14 ¢CTPOK, IPHUEM CO 3HAUEHHIMHU BCEX CTOJ6-
0B, TONMBKO 3HadYeHuda SAL m COMM 3ameBeEsI Ha NULL B TeX cTpOKAaxX, KOTOPHIE
O0JB30BATEb He JOJMKEH BHIEeTh (TO €CTh OTHOCSIIAecs e K oTgeny 30).

Hoswie mapameTpsl npomeayps: ADD_POLICY mo3BOJMIAIOT CO3ATEH TAKYO TTOTH-
rary RLS, 4T00bI BEIBOAHTH BCE CTPOKH, CKPBIBASA JIALIb CEKPETHBIE 3HAYE-
nus. o seixoga sepcnn Oracle 10g gnsa pemenns 5To# 3agavyy OIPUIOLIOCE
OBl HCTIONIBL30BATE IPEACTABIEHHS, 1T Bee 051710 651 BHAUNTENBHO CIOKHEE.

B sepcuu Oracle 10g Release 2 MokHEO npuMeHATs cpefcTtBa RLS mgaxe
¥ onepaTopy CREATE INDEX. Haa sToro sagaiiTe INDEX B KaYeCTRe 3HAYEHUA
napameTrpa staterent_types B mponenype ADD_POLICY.

 IlocaemHIOIO BO3MOKHOCTb CIENVET MIPUMEHATEH ¢ 0CODOIH 0CTOPOM-
._@ HOCTBK), TAK KAK B HEKOTODHX CAVIAAX BOZMOMEL HEOKHIAHHEIES
pesyabTaThl. [Ipeamono:kiM, HanpuMep, uto Martin BrigaeT cae-
——a IVIOIHE 38TTPOC:
§01 > SELECT COUNT(1), AVG(sal) FROM hr.emp;
COUNT(SAL) AVG({SAL)

14 1566. 66567

TTonyueHH! cHeAVIOLINe TaHHEES: COyEammy — 14, cpegaas sapnia-
Ta pasHa 1566. Ho Ha caMoM feme cpeZHAA sapUIaTa BLIUHCIEHA
TOABLKO 003 Tex 6 COyKamny, JaHHBIE 0 KOTOPBIX J0CTYIHBL H0Ib-
sopateao Martin, a e gna scex 14! Bosmoskna IVTaHIIIA: KaKHe
3HAYEHWS clelyeT CUUTATH KODPEeKTHHIMH? BeIk ecnm TOT e 3a-
IIpOoC BBIZACT Baagesaer cxemsl HY, To pesyasTaT Oyaer Jpyrum.

501> CONN hr/hr

Cornected,

S0L> SELECT COUNT(1), AVG(sal) FROM hr.emp
COUNT(SAL)  AVG(SAL)

14 2073.21429



RLS B Oracle 10g 295

]._[I)Ifl aHaIMae peadyabTaToB HEO(‘)XOJIHMO IIOMHHTE 0 TOM, UTO OHHM 3a-
BHCIAT OT HOJAL30BATCIA, BBIIIOJHHBIIICTO 3AIIPOC. B IIPOTHBHOM CIIY-
ae B IPUIOMeHHE MOI'VT BOSHHKHVTL OIIuOKH, KOTOPEIE CIOMHO
OTCIEIHTh.

Tynbl NONUTUK

Bepoarso, HanbGolee BAXHEIM YCOBepHIeHCTBOBAHHeM TexXHoJornum RLS
B Oracle 10g (B JoooNHeHHE K HMEOINedca JUHHAMAYECKOH TOJIHTHKE) AB-
JSeTCA IOAAe PAKEA HOBBIX THIIOB HOJHTHE, 00eCIeYNBAIOIIHX IOBLIIISHHE
OpoH3BOIHTEJIBHOCTH.

Jna gavana gaBaiTe BCIOMHHUM, Y€M CTATHYECKIIE HOJUTHKHA OTJIHIAIOTCA
0T JUHaMHYecKHX. ECIH DOTHTHKA OTHOCHTCA K AHHAMHYECKOMY THIY, TC
(PYEEIIUA ODOJIWTHRH BEIIOJIHSETCS OIS CO3AAHHUS CTPOKH OpeAHKaTa Kamk-
ABIH pa3, Korgaa MOJHTHEKA IPeIVCMATPUBAET OTPaHHYeHUe OCTYIa K TabI-
me. Menmose30BaHEEe AUHAMHYECKON MOMUTHKH TapaHTHDPYET «CBEKECTh»
TpeAUKATa, HO TIOBTOPHOE BRITIOJTHEHUE (ZYHKIAY NOJATHKH TPHBOJAWAT K J10-
MMOJHUTEILHEIM HAKJIATHBIM PACXOAAM, KOTOPBIE MOT'YT OBITE BECEMA 3HAYH-
TEeNTbHBIMH. B DONBNTHHCTEE CIVYAEB B TIOBTOPHOM BBIMOJHEHWUH (DYHEITHH
TOJIUTHEH HET HeoOXOAMMOCTH, TaK KaK TPeANKAT He H3MeHAEeTCA B PAMEAX
ceasca (Mbl FOBOpHJIA 00 9TOM OpH 00CYKAEHUH CTATUYECKUX IOJHTHEK).

C TOURH 3peHHA TPOH3BOJUTEIBLHOCTH JVYIIe BCero ObLIO OB COZAATH
(QOYHRIUIO TOIATHKHA TAK, YTOOE 0HA BBIITOJHANACE NOBTOPHO IPHU H3MEHE-
HEH KAKOro-To oupegenensoro sgayenuna. Oracle 10¢ obecueunBaeT Taxyio
BOSMOKHOCTE! IIPH H3MeHeHHH KOHTEKCTA IPHUJIOKEHHI, OT KOTOPOTo 3a-
BHCUT NPOTPaMMa, DOJUTHKE HHUTAHPYET NOBTOPHOE BBIMTOTHEHHE (PYHK-
OWH; B OIPOTHBHOM CIydae (DYHKINS NOBTOPHO He BREIZBIBaeTCA. B mocie-
OVIOIIHX pazaesaX MBI IIOTOBOPUM O TOM, KaK 2To pafoTaer.

Kak u B Oracle9i, 8 Oracle 10g BBl MoKeTe yCTAHOBHTE IapaMeTp sta-
tic_policy mpomenypsl ADD_POLICY B sHadenmne TRLE (gns BriGopa cTaTude-
CHOU NONMUTHEKH) UaH FALSE (Za BeIDOpA IHHAMHUYecKOH MOoMUTHRHE). Ecnu
JaHHBIH DapaMeTp yeTaHoBJeH B TRUE, To 3HaYeHHe HOBOrO napaMmeTpa Ora-
cle 10g, policy_typs, yeranapmueaetcda B DBMS_RLS. STATIC. Eesum stetic_po-
licy paeen MALSL, To policy type yeramaBnmuBaeTcda B DBMS_RLS, DYNAMIC. Ilo
VYMOJYaHWI0 static_policy npuanMaeT saauyeane [RUL.

Bribop craTuueckofl UM JHHAMHUYECKON HNOMHMTHUEM OCYIIECTBASETCA TaK
ke, kak ¥ B Oracle9i, 5o Oracle 10g nogaepkuBaeT HECKOJIBKO JOTOJIHHA-
TeJIbHBIX THOOB MOJHTHE. BBl MOXKeTe BRIOPATEh UX, YKABAB COOTBETCTRYIO-
olee 3HAYEHHME OJI5I mapaMeTpa 10licy type opomeaypsr ADD_FOLICY. Ilpuge-
JeM IepedeHb HOBBIX 3HAUEHUH napaMeTpa.

Koumeemuo-zasucumas norumuia ( context-sensitive )
DBMS RLS, CONTEXT SEMSITIVE

Pasdenserman ronmexcmHuo-3asucumaa noaumuxa { shared context sensi-
tive }

DBMS RLS. SHARED GONTEXT SENSTTIVE
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Pasdenseman cmamuyecrkas noaumuna (shared static )

DEMS_RLS, SHARED_STATLC

o
-
I - HoBbie THTEI MOAUTHKH 3HAUWUTENLHO VIydmalor DpoHaBOIuTe b
f:, HOCTH, HO BHOCHAT HEKOTOPRIE noboUYHEIe 3(11(1)6]{'T]11., nopucynrye cra-
. a

o "J-" TUYLCKHM HONHTHEAM (O KOTODLIX ME!I I'OBODHJIM BRIIIE).

Paspensiembie cTaTU4YecKMe NONUTUKN

PasgpenseMple cTATHUECKHTE HOJIHTHEN OY€HE DOXO0MKH HA CTATHUECKIE IO~
MHTAKHA. PA3HUIIA JUOIB B TOM, YTO OgEA GVHKOHUA HOTATHKH HCIOMBE3VET-
Cfl B MOJMHUTHKAX [AJ51 HECKOIBKHUX 00BEKTOB. B OpeaniAyileM OIDHUMEDPE Bbl
BAMeAH, KaK (QYEKOAA 3.TN0r17ed_enis HCIOJIbL30BAJIACE B Ka4ecTBe (PYHEK-
OWH TOJATHKH JIa Tadaunsl DEFT u Tabauisl EMP. AHATOIAYHO MOMKHO OI-
PEOETNHTE AJs1 00enxX TAOMUI He TOJBKO 0DV (DYHKIOHIO, HO H 00MIVIO 10~
nmuTEKY. Taxaa moruTeRa Oy AeT EA3hIBATLCA pasdensgemoil. Ecnu npu sToM
oHA OyJeT cTATHYECEOH, TO HA3KIBATLCA TAKAA TONATHAKA Gy/eT pasferae-
MO cTaTHYECKOH DONHUTHKOHR, a 3aJaBaThed OyAeT yeTaHOBEOH mapaMeTpa
policy_type B xomcTaraTy DEMS_RLS.SHARED_STATIC. Mceoonbsysd JaHHBIA THI
TONMHTHEH, CO3AAAUM ODIIVIO MOJUTHEY ANH IBYX HATINX TaOIHIT.

BEGIN

DEMS_RLS. drop_policy (object_schema => "HR",
obiect name => "D=PT,
policy name => "EMP DEP[ POLICY"
»
DEMS LS. ade policy (ob ect _schema => "Hi',
obiact_name =>» "DEPT",
policy name => "FMP DZPT FOLICY",
runclion schena =>» "RLSOWNER",
policy_fTunction => "AUTHORLALD _[MPS",
statement types =» "BF|.TGT, INSTRT, UPBATE. DELTTE",
upcate_check => TRUE,
policy type =» DBME_KLS, shared_static

Ui
DEMS RLS.ade policy {ob-ect schema => "HR',

ohjesct name =» "[MP,

policy namne => "FMP DEPT POLICY",
functicn_sckema => "RLEOWNER",

policy fumction =» "AUTHORLZED EMPS",
statemenl_Lypes => "8ELECT, INSERT, UPDATE, DEL=TE",
update_check => TRUE,

policy type =» DBMS RLS.shared stalie

b
END;

O0BABIAA eIUHAYI0 TOMUTHRY A ABYX TaOaum, MBl B A€HCTBATEILHOCTH
cooGmaem 6ase JAHHBIX O TOM, YTO PEBYJIBTAT PYHEKOIHU TOJHTHRHA CIEIVET
KAMIHPOBATE, 4 38T€M IIOBTOPHO HCIOMB30BATh KANIUDOBAHHOE 3HAYEHHE.
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KoHTeKcTHO=-3aBUCMMbIE NOANTUKKA

M%1 y:®e TOBOPUIH, UTO CTATHUECKHWE TIOJHTHKH, HECMOTPA HA HX 30HpeK-
THBHOCTE, MOTYT IIDEACTABIATE OLIpefeleEEYI0 OIACHOCTh, T. K. OTCYTCTBHE
OOBTOPHOTQ BRINOJHEHAA PYHKIINY NOJUTHKY MOYKEeT OIPHUBOAHATE K HEOM U-
MAHHBIM W He;KelaTelbHBIM moctencTBuAM. Ilostomy Oracle mpeammnaraer
erme OJHWH THI NOJHTHKN: KOHTEKCTHO-3aBUCHMEIe TOJUTHKN, KOTOPHIE T10-
BTOPHO BBEIIOJHAIT (PYHKIHIO ODOJHTHKH TOJABKO IPH U3MEeHEHHU KOHTEH-
CTa OPHUJIOKEeHHS B pAMKAaX ceaHca (cM. pasjet « HoHTeKCTH NPUTOIKEHIIA »
Janee B raase). PaccMorpun 610K Koga, OOpefeIsSionIuil TAKVI0 HOJIUTHRY :

BEGIN
DEMS_RLS.drop_policy (object_schema => "HR",
object nams => [MP°,
policy_name => "EMP_DEPT_POLICY’
¥
DEMS_HLS. adec_policy (object_schema => "HR',
objecl name => TEMP,
policy _name => TEMP_D=PT POLICY",
functicn_schema =>» "HLSOWNER",
policy TunclLion => "AUTHORIZEL _EMPS',
statement types => 'SELECT, TINSERT, UPDATE, DELETE",
update_check => TRUE,

policy_type > DBMS_RBLS. context_sensitive

END:

Hcenoas3oBaEle KOETEKCTHO-3aBACHUMOIT moauTurn (DBMS RLS. COMTEXT SEN-
SITIVE) MoskeT 3HAYHUTENbHO YBEINYHTh IPOU3BOAUTENLHOCT. B caenyio-
oieM (pparMeHTe KoAa BCTpoeHHAsA QyHRIHA DBMS _UTILITY. GET_TIME BEIUMHC-
JSIeT 3ATpAYeHHOE BPEMS ¢ TOYHOCTHIO IO COTHIX A0JeH CeKYHIRI.

DzCLARE
1 start  PLS TNTEGER;
1_count  PLS_LINTEGER;
BEGIN

1 _start := DBMS_UILLLIY.get time;
SELECT COUNT (=)

INTG 1 _count

FROM hr.emp;

DEMS_OUTPUT . put_lire (
"Flapsed Time = °
[| TO_CHAR (DBMS_UTILITY.get time  1_start)
»

END;

BRITOIEUM 3TOT K0OJ, OPUMeHAA Bee Nepeulc/eE e B TaGIHUle TUIEL IT0-
JTATHK. KaK BUAATE, YACTO CTATUYECKAA TIOTUTHKA OKA3LIBAETCA caMoi
OBICTPOH (TpefyeTcd BCEro OJHO BhINOJHeEHe PYHKIUYA NoJuTUKH). Kos-
TEKCTHO-3ABUCUMAA IOMUTHKA TAKKE BHAYATENEHO OBICTpEE, YeM IOJIHO-
CTHI0O AUHAMHATECKAS BEPCH.
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THI MOIHTHEKR BpeMsa oTEJIMKA (B COTHIX TOJIAX CEKYHAEI)
TuHaMuuecKas 133

KoHTeKCTHO-30BUCHMAA 84

Cratuueckas 37

PaszpenfnemMbie KOHTEKCTHO-3aBMCUMBbIE NMONIUTUKN

PaspenseMble KOHTeKCTHO-3ABHCHMEIE HOMUTHKH HDOX0KH HAa KOHTEKCTHO-
3apucuMble. OTaMYMe B TOM, UTO OJHA M T4 Ke NMOJIHUTHKA HCOOJB3YETCSI
A HECKOJIBKHX Oﬁ'BEKTOB, KaK H B ¢jIy4ae pasgejsaeMblX CTATHYECKHX IO~
JHTHK.

OTtnapka RLS

RLS — 5To cioXEAA TEeXHOIOIH, B3aUMOAeHCTBYIOMIAA ¢ PARHOOOPARHE-
MH 3JeMeHTAMH apxXuTeXKTypel Oracle. HeKoppeKTHOE TPOEKTHPOBAHUE
WA HeNPABUJIBHOE IPHMEHEeHHE OJIb30BATEeIAMH MOYKET IPHBECTH K BO3-
HEWKHOBeHUIO OIIHOOK. K cuacThio, And fonbmeil gacTu omudor RLS dop-
MHUPYeT noApodEeI# dhaiia TpacCHPOBRKH (B KaTamore, onpeeIeHHOM TTapa-
METPOM MHHDHAJIH3ANHHN 6asel ganHbIX USCR_OLMP_DCST). B »sTom pasaeie
MBI IOTOBOPHM O TOM, KaK OTCaekuBarTh onepaguu RLS i paspemiaTs onrm-
GoYHEDBIe CHTYAaIII.

WHTepnpeTaumns owumbok

Yanre npyrux BaMm dyzeT Bcrpedarses omubka ORA-28110: «Policy func-
tion or package has error» (omufxa QYHKIHHA HOJIUTHKHA HUIH ODakeTa),
¢ KOTOPOH Jerxo copaBurked. IlpofiremMa B ToM, 4TO IPH KOMIHUIAAIHHN
(QYEENTH TOJUTHKEN BOZHUKIA OJHA WIH HECKOIBKO omubox. Mcopasus
OmMHUOKHA KOMIHIAIAHA W 33aHOBO CKOMIHMJIHPOBAB (DYHKOUIO (MU NaKer,
cojlepxamuil AaHEY0 QYEKIHUIO), BB pelIuTe NpobreMy.

Mepexop K TMNam NONUTUK, BOCTYNHbIM B Oracle 10g

IIpu mepexoge ¢ Oracle9i ma Oracle 10g s peKoMeHAVIO AeficTBOBATH

CAeAVIOIIAM 00pa3oM:

1. Cuavang HCOONEZ0BATE THN IO YMOTIAHUE) (JUHAMUYIECKHH).

2. HO 3aBepPHOIeHHH OGHOBJIBHHH IMOOBITATBCA Oepeco3daTh IIOJHUTHRY
K4K KOHTEeKCTHO-3aBHCHUMYVI0) H TOIATEIhHO TPOBEPUTH PE3VIBTATEH

AJIsI BCEeX BO3MOMKHBIX cOeHapHeB, 4T00Ll H30eKATh BO3MOMKHBIX
npodieM, KOTOPLle MOMKET NOBMeUE KOIIIUDOBAHNE.

3. Haronen, npeobpas3oBaTs B cTaTHUYECKHE TE€ NOJIUTHKH, AJA KOTO-
PHIX 5TO BO3MOMKHO, H TAK K€ TIOIATEJIbHO IPOBEPHUTh PE3YIbTATEI.
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MoryT Take BOBHHKHYTE ONTHOKH BO BpeMA BEINOJHEHHWA, TAKHEe KaK He-
00paboTaHHOE HCHKIOYeHIEe, HECOOTBETCTBHE THOOB NJAHHEIX HJIH CHTVA-
OWH, Korga o60beM BRIOPAHHEBIX AJAHHBIX SHAUNTEIBHO MPEBHINAET PAZMEp
oepeMeHHOH, B KOTOPY OHH BEIOHpaoTes. B arux cayuasx Oracle mopos-
paet omuory ORA-28112: mepo3M0KHO BEITOMHNATE PYHKIINIO TOTUTHKH,
U TeHepuUpYeT hatha TpaccupoBEr. OUpeleIUTs: TPHIUHY OTMHOK T MOMKHO,
OpoAHATU3UPOBAB (Dalll TpACCHPOBKM, XpaHANIMNCA B KaTaJore, 3afaH-
HOM B mapamMeTpe HEHIHaIU3acuu USER_DUMP_DEST. PacemoTpum ()parMeHT
daiina TpacCHPOBKH:

Policy functicrn execution error:

Logon user . MARTIN
Table/View © HR. FMP
Folicy name o EMP_DEPT_POLLCY

Pelicy Tunclior: RLSCWMER. AUTHORTZED EMPS

0RA-01422: sxact fetch returns more than recuested rumber 0T rows
ORA-06512: at "RISOWNIR.AUTHCORTZCD TMPS™, line 14

ORA-06512: at line 1

Bugno, uro omubKa BOZHAKJIA, KOrga noJjb3oBaTess Martin BelnosiEsI 3a-
opoc. PYHEOIUA DOIUTHUKM BeIOpanma Gomee ogmoil crtpoku. HMcermemosas
QYHEIINIO MOTUTHKHA, 00HAPY:RHIBAEM TaKoH (hparMenT:

SELECT deptno

[HT0 1 deptno

FROM hr.emp

WHIRT ename = USTR

Iloxosxe, 4TO cyOIecTBYeT HECKOJLKO COTPYAHHKOB ¢ uMeHeM Martin, mo-
ATOMY W OBLIO W3BMEeYeHO HECKONLKO CTDPOK, YTO NPHEEI0 K BORHWKHOBE-
HHI0 npodsiemel. Penrerane cocTouT B 00pafoTke omudKY Yepes HCKIIYeHHE
M HCOOJIb30BAHUH APYIOr0 IPeJHKATa OJIA HOJIVIeHAA HOMEDA OTHe Ia.

Eme ogua omudka, ORA-28113: omnbxka B IpefUKaTe TOJIHTHKH, BOSHH-
KaeT, Korja QYEKOHA NOJHTHKH HEKODPEKTHO CTPOHT IPeJIoKeHIe OIpe-
Jurarta. Kax U B OpeArRIAyOleM ciydae, hopMmupyeres Gaill TpacCUPOBKH,
Paccmorpum Taroii hparMeHT:

Error information for ORA 28113:

Logon user o MARTLN
Table/View . HIi. EMP
Policy name . EMP_DEPT_POLICY

Peolicy functicn: RLSOWNER. AUTHORIZZD _EMPS
RLS predicate

DEPTHC = 10,

OHA-009C/: missing right parenthasis

Mz1 BUZUM, ITO PYERIINHS TOJTHTHKA BOSBPAIIAET CAeAVIONINHA OpeIHKAT:
DEPTNG = 10,

SQL-zanpoc moaydaeTcsa CHHTAKCAIECKH HEKOPPEKTHEIM, IMOSTOMY IIOJH-
THEA He paboTaeT u 3anpoc noabazoBaTendg Martin se Beinmonagerca. Coeny-
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€T HCOPABUTE JIOTMKY (ODYHKIHH DOIHTHKHA TAK, 4T00B BOSBpallagMbIi
OpeIuEaT OLLT KOPPEKTHOH CTPOKOI.

Onepauunn B NpAIMOM peXxume

Ecnau BBl HCTONB3YETE ONEpaldH B OpaAMoM pesrume (direct-path opera-
tions), HATpUMEep OpAMYIo 3arpysry B SQL*¥Loader, npsamyio secrasky (Di-
rect Path Insert) c ucnmonp3opanmem noackasknd APPEND (INSERT /«+ AFPEND «/
INTO ..) nnn opamMoii 3KCOO0PT, TO OPH HCIOJIL30BAHAN cpeacTs RLS MoryT
BOSHHKHYTh OpobieMbl. OTH OHEPALHN MHUHYIOT yposeHb SQL, mosromy
nonuTeka RLS gaa rakux Tabamil He BREISBIBAETCS, U TpeboBarms Gesomac-
HOCTH HE IPOoBepATeda. Kak pemuTs aTy npobremy?

C srcmopToM Bee npocTo. BoT uTo npom3o#aeT Opd IpAMOM SKCOOpPTE Tad-
aunsl EMP (DIRECT-Y), KOTOpAas 3aIMMITeHa OGHOH HJIN HECKOJBKIIMH TOJIH-
TrraMmu RLS.

About to export specitied tables via Diract Path

EXP-00080: Data in Lable "EMP" is proteclec. Using convenlLional moce,

CXP-0GG79: Data in table "I[MP” is pratected. Conventignal path may only
be exportirg partial tabile,

OKCIOOPT OpOBeleH VCOEINHO, HO KaK BHJATE, HCIOJAL30BAH He IPAMOH
OyTh, KAK HAM XOTeN0ck, a ofsunbiil (conventional path). Ilpn BeinoaHe-
HHUH ONEepaliy 3KCIopTa DoIHTAKE RLS npuMernA0TCA K TAbnume: momis-
30BaTeJdb MOMKeT 3RCIIOPTHPOBATE HE BCe CTPOKH, a TOJIBKO Te, JOCTVII K KO-
TOPLIM €MV PaspernieH.

Vememgo BRNOMHeHERITT aKCIOPT A8 TabAMIhl, 3aNTHIIeHHOR n0-
@ JuTHRoA RLS, Mo3keT BRIZBATE JOKHOS BISUATASHUE 0 IPOU3BEIeH-
HOM 3KCHOPTe BeeX eTpoK. He 3abriBaiiTe 0 TOM, 9TO 5KCIOPTHPYIOT-
CA TOJBKO Te CTPOKH, BRISOPKA KOTOPHIX paspelena IT0Ib30BATENI0.

IToneITaBMECH BREIIOIHHTE NPAMYK 3arpysky B TaGIAOy, salMHOIeHHYIO
noruturoil RLS (mecmonbaya SQL#*Loader unu Direct Path Insert), momy-
9HUM OIIAOKY.

801> INSERT /«+ APPEND =/
2 INTO hr.EMP
3 SELECT =
4 FROM hr.emp
h  WHERE rownum < 2;
FROM hr.emp
ERROR ab line 41:
ORA-28113: policy precicals has error

Coobnierne 06 oMHOKEe TOBOPHAT caMo za ceba: omubra B Tpeguxkate. Pe-
mMHUTE OpobieMy MOMKHO, BPEMEHHO OTMEHHB IMOMHTHKY ANA Tabmumsr EMP
TJIHA OCYIIECTBHE BKCTIOPT OT HMeHU TONb30BATENA, 00Iafa0mero CHCTeM-
HOII npuBuIerneit EXEMPT ACCESS FOLICY.
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MpoBepka nepe3sanucx 3anpoca

IIpu oTaajKe MOKeT BORHHKHYTH He0OXOAUMOCTE IPOBEPUTh MOAU(PHAIIH-
poBaHHEBIH nonuTukoid RLS onepatop SQL. MbI Besib He XOTHM JeHCTBO-
BaThb HAYTaj UJIH TONATaThcA HA YAATY. ¥ BHAeTH H3MeHEeHHEIH omepaTop
MOMKHEO I DU IIOMOITH O PEACTABIEHHA CJI0BADA JaHHBIX UJIH 3aaB COOBITHE.

npenCTaBﬂEHME CNnoBaps AaHHbIX

MosxHO HCHOONB30BATHL MNpefCTABIEHHe CcJaoBaps masHbix VEVPD_POLICY.
«VPD» B HasBanUHN OpeAcTaBaeHHus o3HagaeT Virtual Private Database —
BUPTYaJhHAS YACTHAA 0a3a AAHHBIX (HA3BaHHE, KOTOPOE HHOIAA HCOOJIB3Y-
I0T A4 TeXHOJIOTHH Ge30IaCHOCTH Ha YPOBHE CTPOK). ITO OpeJcTaBIeHIe
oToODAKAET BCe MB3MeHeHUA 3aTTPOCA, BEIMONTEeHHEBIe MOTATHE0H RLS.

SGL> SELECT sql_text, predicate, policy, object_name
? FROM v$sqlarea , vivpd_policy

3 WHERE hash_value = sql_hash
4

/
SQL_TEXI PHEDLCATE

selecl count{+) Trom hr.emp DEPTNO = 10
EMP_DEPT_POLICY EMP

Croxbern SQL_TEXT comep:RHAT TOYHHIH TekcT SQL-omepaTopa, BHIZAHHOTO
T0IB3CBATENEeM, a cTonden PREDICATE — npeguxarT, cpOPMHUDOBAHEEIH DYHEK-
Oueld MOTUTHEA U TPAMEHEHEHEIH K 3anpocy. Mcnone3ya JaHHOe Tpe/CTaR-
JIeHHE, Bbl MOKETe YBHAETE [10JIb30BATENECKHE OIIePATODE] H IPUMEeHEHHEIE
K HUM OpeAHKATEI.

TpaccnpoBKa coObITUIA

MosKHO TaKXKe 3aJaTh COOBITHE BHYTPH ceaECa U IPOAaHAJH3UPOBATE (Dalia
TpaccHpPOBKH. IIpeskae UeM BEIIOJIHHUTE 3aIIpPOC, MOAb30BaTeNs Martin BeI-
TONHALT JOMOTHUTEILHYIO KOMAELY CO3JaHUA COOBITHA.

SOL> ALTER SESSION SET EVENTS
"10730 trace name context forever, level 12°;
Sessier altersec.

S0L> SELECT COUNT(+) FROM hr.emp;

Ilocne zaBepmienudA 3anpoca (paiisl TpacCHPOBKH INOABHTCA B KarTalore,
VEA3aHHOM IapaMeTpPOM HHEHOMAIH3EIIHMHA 0asbl gaHHEBIX USCR_DUMP_DLCST.
OB 6yaeT COOepKATE CAeIVIONIHe TaHHEBIE:

Logon user : MARTLN
lable/View . HH.EMP
Policy name ¢ [MP_DEPT _POLTCY

Poclicy Tuncticr: RLSOWNER AUTHORTIZED EMPS
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BLS wiew
SELECT "EMPNO", "ENAME™, “JOB™, "MGR", "HIRZDATE™, "SAL", "COMM". "DZPTNO" FROM
CHR™, TEMPT TEMPT WHERE (DTPTNO = 10)

Hcenoapaya n0boi B3 NpeAsiosKeHHERIX ¢cI0C000B, BB CMOMKeTe YBAJeTh, Ka-
KuM 00paszoM OBIIH ITepe3alncansl 3alPOChl MOIb30BATEA.

Bzaumopencteue RLS ¢ apyrumm ¢pyHkumsamm Oracle

Kar u qw6ag apyras momiEada Texaonornd, RLS o6xagaeTr ceoum BEaGopom
BOSMOKHBEIX IpoGJieM U caozkHOCTEH. B 3TOM pasmesne Gyaer ommcaEo B3an-
MopeiicTere Mexay RLS ¥ HecKONBKHUMH ApyruMu Gyarmmnamna Oracle.

Cevtaounoe OZpAaHUYeHUe UeaOCMHOCTU

Ecou pna Tabnunpl, Ha KOTOPYIo BanoikeHa noauTuira RLS, neficrsyer
CCEIJIOYHOE OTPAHUUeH e TIeTOCTHOCTH, YEAZLIBAIONIEE HA POANTEIBCE VD
TabIHIy, Ha KOTOPYIO TaKike Hajlo:keHa moauTuxa RLS, To obpadoTka
ommubdox Oracle MosxeT cosgasaTes npobaeMEel Ana 6ezonaceEocTr. Ilpegoo-
JTOKUM, UTO A Tabmunel DEPT onpenenena moruTuka RLS, paspermnaie-
mad D0Jb30BATeNI) BHIETE AaHHBIE€ TOJBKO O CBOEM OTAEJIE. B sTom CJIY-
gae 3aNpoc «BCeX CTPoK» Tadmaunsl DEPT BEIBeAET BCeTro OAHY CTPOKY!

SQOL> CONN martin/martin
Conrected.

S0L> SELECT « FROM hr.dept;

GEPTNO DHAM LOC

10 AGCOUNTTNG NEW YORK

Oauaro ama Tabruner EMP momurmexa RLS He ompegeneHa, OO3TOMY
MOIB30BATENHE MOXKeT cBoGOIHO BRIOUPATEH M3 Hee NfaHHEIe. Taxk uTo oH
BIIOJIHE MOJKET NOJMYYHATE AHMDOPMAaIIHi0 O TOM, 4TO OT/eJIOB CyIIecTBYET
HECHOJIbKO.

501> SELECT DISTINCT deptno FROM hr.emp;

DEPTHO

Tabmuma CMP MMeeT CCHIIOYHOE OrPaHNYeHAE MEJOCTHOCTH A1 CTOa0ma
DEPTNO, KoTOpOE cerltaeTcs Ha cToaber DCPTNO Tadume: DCPT.

IlonszoBaTE R MOMKET BUAETH NOADOOHBIE HAHHBIE TONBKO AJA OTAEIA
10, K KOTOPOMY OH NIPHHAAJNEMKHUT, IPH 5TOM OH 3HAeT 0 CyLIeCTBOBAEHU
Apyrux otaenoB. [lpeqnoro:KuM Teneps, UTO OH DONEITAETCA H3MEHUTEH
Tabnumy EMF, ycraHOBHUB HOMep oTena B 50.

SOL> UPDATE hr.emp
7  SET deptno = 50
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3 WHERE empno = 7369;
update hr.eng

“RROR at lire 1
ORA-02291; integrity constraint (HH.FK_EMP_DEPI) violated
parent key nol Tound

Omubra yrasbslBaeT Ha HapylleHHe OrpaHHYeHUA HerocTHOcTH. U oHO
JeHcTBUTeIRHO HMEeT MecTo, TaKk Kak B Tadamme DEPT HeT cTpokKH co
spagenmem DEPTND, pasurim 50. Cpegersa Oracle srinonEuIN ¢BOM pado-
TV, HO B PE3yabTaTe TOIb30BaTeNb TONVYNI §0IbIIe 3EaHui 0 TadIune
DEPT, ueM 5T0 TOAPA3YMEBATOCE MOMATAKON 6e30TacHOCTH.

HPH HEROTODEIX 00CTOATEABCTBAX BBIABJIEHUE omcecymcemeud JaHHBIX
MOKeT OLIThL CTONL Ke CephesHbBIM HapYIIeHHeM Oe30MacHOCTH, KAk
H oTobpaxeHte JAHHBIX, RPUCYMCMEYOWUX B TabIATe.

Tupaxcuposarue

IIpu cEMMeTpHYHOM THpPAaXKHUDPOBAEHUH (multi-master replication) cxe-
MaM OOJNYUYATENS M PACOPOCTPAHUTENS PA3PElNIeH0 BBIOUPATH AaHHBIE
u3 Tabaun Ges orpanndesnii. CiaegoBaTeIbEO, BAM OPHAETCA HIH H3Me-
HUTH (PYHKEIIUIO DOIHTHKH TAK, YT00R BOSBPAIIATE AJISI TAKHUX MOIL30-
BaTesedd mpeguxat NULL, HIHM ODpegoCcTABHTE UM CHCTEMHYIO NPHBHJE-
ruo EXEMPT ACCESS FOLICY.

Mramepua,rwsoaanubw npedcmaeﬂenuﬂ

Ilpu onpeneseEMH MATEPHANH30BAHHBIX IOPEACTABIeHUN HeoOXOLUMO
yOeIUTHECA B TOM, 9TO BJajeJel CXeMbl MATePHATH30BAHHBIX IPEACTABR-
TeHHHE MMeeT HeOTPAHWUYEHHBIH mocTyn K GazoBbIM Tabrumam. B mpo-
THRHOM CJIy4Yae RANpOC, ONPeAeNSAKNIHNA MaTepHaJM30BAHHOE Tpe.-
CcTaBJIeHHE, BEPHET TONBKO CTPOKH, YAOBJIETBOPAOIIHE OPEeIHKATY, UTO
HeBepHO. Hak ¥ B caydae ¢ THPAYKHPOBAEHEM, CIeAVeT HAMeHUTE PYyHK-
MU0 TOTHTHEN TaK, YTOORI BOREPATIATD 1A TAKOTO TOMB30BATENA TIPe-
purar NUL. Miu nopejocTaBUTh eMy CUCTEMHYH NPUBHJIeruo EXEMPT AC-
CESS POLICY.

KOHTeKCTblI npunoXxeHux

Jo sToro MOMEHTA BCe PA3roBOphl 0 6e30MACHOCTH EA VPOBHE CTPOK BEJUCH
B OPefIOI0KeHHH, YTO OPeIUKAT (TO €cTh YCJIOBHEe, OTPAHHYHBAKIIIEE A0~
CTYI K CTPOKAM TalJIUOE) He H3MeHAeTesd ¢ MOMEHTa BX0Aa OIb30BATeNs
B cucTeMy. BBeiem HOBOe TpeGoBaEWe: TTONBROBATENH NOJKHEL BUASTE 3a-
OHUCH O COTPYAHHUKAX B 38 BHCHMOCTH He 0T (DHKCHPOBAHHBIX HOMEDOB OTAe-
J0B, @ OT CIHCKA OPHBHJETHH, COeHAJbHO HOAJePHKHABAEMEIX AJMA DTHX
meneti. Tadbauma EMP_ACCESS XpaHUT cBeJleHHA 0 TOM, KAKOMY TIOJIBROBATE-
JI0 KaKad HH(POPMAaNHAia O COTPYAHHAKAX JOCTYIHA.

SG1 > DESC emp_access
Hame Mull? Type
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USERNAME VARCHARZ (30 )
FEPTNO NUMBER

IlycTs, HanpuMep, JaHHBIe OVIYT TAKHAMEA:

JSERNAME DEPTNC
MARTIN 10
MARTTIN 20
KING 20
KTNG (
KING 30
KTNG 40

IlonszosaTens Martin MoskeT BuaeTh AaHHEIE 00 oTgenax 10 u 20, a Tonb30-
parens King — 10, 20, 30 u 40. EcId UMeHHN TOJIL30BATENA B TADIUOE HeT,
eMy He J0JEHBI OBITh BHIHLI HHEAKHe sanucH. ITo HOBRIM TpeGoBaHmAM
O0IE30BATENILCKHAE IPHBAJIEIHH MOTYT MEHATLCI JTUHAMIYECKH OOCPEeACT-
BOM 06HOBIAeHUS TabIuIel CMP_ACCLCSS. HoBhle OIPABUIETHHA TOJIMHBI BCTY-
OaTh B CHJIY Cpaady, He Tpebys BhIX0a DONB30BATENA U3 CHCTEMBI H €TI0 Io-
BTOPHOH perucTpanum.

Hogsle TpeboBarEnsa He I0O3BOJAIOT IOJATATHECA Ha Tpurrep LOGON opu yera-
HOBKe 3HAUEHHH, HCOONL3YVEeMBIX QYHEIUEH TOTHTHKHA.

J 151 COOTBETCTEUA HOBEIM YCIOBHAM MOKHO OBINIO OB COZAATE IAKET, IIepe-
MEeHHAS KOTOPOTO OYIeT XpAHATH NPEAUKAT, a ToNAb30BaTend cHabauts PL/
SQL-mporpaMmoii, KOTopasd OPHCBAUBAET 3HAUYeHHE 3TOH NepeMeHHOI.
DYERINAA TOAUTHEXR TOTIa MOTIa OB HCIONE30BATE 3HAUEHAS, KAMIHPOBAH-
Hoe B nakete. Jlonycrum au Takoi noaxoa? [laBaidiTe pACCMOTPHM BCE BHH-
MaTeJIbHO. EC/IH IOJIb30BATEbF MOXKET HIBMEHNATh 3HAYEeHE IepeMeHHOH ma-
KeTa, UTO MOMeIllaeT eMy IPHCBOUTE il 3HaYeHHe BHICOKOr0 YPOBHS H0OCTY-
a4, Kak AJs noJbs3oBartens King? Martin Mo:eT BoiiTH B cHCTEMY, 38I4Th
3HadeHHe IepeMeHHEOH, 0DeceynBalOIIee €My JOCTVII K CBEJSHEIM 10 BCeM
OTAeNaM, H OCYIIecTBATEH BEIODOPKY Bcex panucei Tabnunrl. Mcewesna xom-
PHUAeHEIHATBEHOCTE, YTO HenTpueMaeMo. Belb mMeHHO YTOORI 3aITUTHTHCHA OT
TOJ0GHEBIX JefiCTEBUH NOMB30BATENA, MBI OOBIYHO TOMEITIaeM KO VCTAHOBKHT
3HAYeHHH, HCIOJIL3YEMEIX (DYHKIIHel TOMUTHKH, B TpArrep LOGON.

BoamoxHOCTE JHAHAMHWUYECHKEOrO HaMeHeHHWA NONBE30BaTeIeM 3HaYeHHdA IIe-
PEeMeHHOH nakeTa rpedyer oT HAC IepecMOTpa crparerun. Heobxoaumo 3a-
daBaThb I‘JIOﬁaJIBHyIO OEPEMEHEYIO KAKHM-TO 0e30mMacHBIM C]:[OCOﬁOM, He J0-
OYCKAINUM HeaBTOPH30BAHHOTO H3MeHeHus. K cuacThio, Oracle opemoc-
TABJISET HAM TAKYI0 BO3MOMKHOCTE: CJIEAYeT HCHOJB30OBATH KOHMLEHCHLbL
npunrodcerts. KOEHTEKCT OPHIO/KEHHAS ABIAETCS aHAT0I0M IIobaabHoH oe-
peMeHHOH makeTa: GyIyUd eTUHOKIE! 3aJaHHELIM, OHE JOCTYIEH HA OPOTH-
JKEHUH BCEr0 ceaHca M MOKeT OBITE 3alaH DOBTOPHO.

KoHTeKCT NpUIo:KeHAd TaKkKe HAIOMHHAET CTPYKTYpY aAseira C (struct)
unu 3anuck g3pika PL/SQL. Or cocTouT U3 IocieJ0BaTelILEOCTH aTpuby-
TOB, KasKALIA M3 KOTOPBIX [IPEACTABIAET cobol napy uma-sHavenme. Ox-



KoHTeKCTLI MpUnosKeHns 305

HAKO, B oTau4ue oT ceRoux asganoros B C u PL/SQL, arpubyTel He HMEHYIOT-
CsI IIPH CO3AAHUN KOHTeKcTa. OHN TONTYyYal0T MMeHa U 3HAYEHNA B OpOIec-
ce BRIIOJIHEeHUA. HOHTeKCTh IPIIOKeHNH XpaHEaTcea B raodansH0H obrac-
TH nporecca (Process Global Area — PGA).

MexagmusM 3aJaHUA KOHTEKCTA NPHIOMKEEHUS AeJaeT ero HCIoJIb30BAHUE
fDoJee HaleRXHLEIM, YeM OpPUMeHeHUe HepPeMeHHOH nakera. MIaMeHHUTh 3Ha-
YeHHe KOHTEeKCTa OPHJIOKEHHNA MOMKHO TOJBKO BBIROBOM CHENHAaJIBHON
operpaMmmbel PL/SQL. Paspeniaa HaMeHeHHe KOHTEKCTA NPHAIOKEHHASA
TOJBKO CHEHANBLHON Mpomeaype, Bbl MokeTe obecneduTs Ge300acHOCTD,
HeOOXOIUMYIO JId pealn3alUuy HOMUTHE, 3HAUEHHA KOTOPEIX NTHEAMUIYE-
CEH MEEAITCA B TeUeHHE OTHOTO ceaHca.

MpocTton npumep

Hcnosabayem romasay CREATE CONTEXT nuda onpefiesieEHA HOBOTO KOHTEKCTA
DEPT_CTX. Jlroboii mombsoBaTeNb, 00MAaJAIOINHE CHCTEMHON OpHBHIETHeH
CREATE ANY CONTEXT 1 mpueuyermeit EXECUTE aoma maxeTa DBMS_SESSTON, MosxeT
COBJaBaTh U HACTPAHBATE KOHTEKCTEI.

SG1> CREATE CONTEXT dept_ctx USING set_dept_ctx;
Context creatsc.

ObfparuTe BEUMaEHe Ha npeanoxxkenue USING set_dept_ctx. OHO YRaseIBaeT
Ha To, UTo ATpHHYT KoHTerceTa dept_ctx MOMKET 3a/aBaTLCd WIH H3MEHATE-
CA TOJBEO Uepe3 BEI30B OIPONOedypH set_deot ctx.

ITora MbI elle He 3aJa/IH EUKAKHX aTPHOYTOB KOHTEKCTA, a TOJIBKO OIIpeae-
JHUIHA €r0 B IIeToM (MM 1 HAAeXKHBIH MeXaHusM ero maMeHeHHus). Tenoeph
CcO3IaaUM Tpollenypy. BHyTpH Hee M&I OYVJeM IIpDUCBAMBATL 3HAUEHUS aT-
pubyTaM KOHTeKCTa Opd nomMomu dyeEKoun SET_CONTEXT BeTpoeEEOTO ma-
xeTa DBMS_SESSION:

CREATE PROCEDURE set_cept_ctx (
p allr TN VARGHARZ, p val IN VARCHARZ)
15
BEGIN
DBMS_SESSION. set_contaxt {TDEPT_CTX', p_attr, p_val);
END:

Teneps, ecau MBI ele HaXOAUMCA B TOM Ke ceaHce, KOTOPOMY IpHHAATIE-
SRUT JaHHAA TPpolleypa, MOMKHO BEI3BATE €€ HANPAMYIO A VCTAHOBKH aT-
pubyTa DEPTHO B 3Eavyerme 10 caedVIOIAM 00pa3oM:

SGL> EXEC set_dept_ctx ( DEPTNO", "107)
PL/SOL procedure successfully compleled.

Jnsg DorydeHHs TeKYINEro 3HadMeHHs aTpubyTa BIZbIBaeM (DYHKITHIO
SYS_COWTEXT, xoTopaa DIpHHUMAET ABA OHapaMeTpa: HMA KOHTeKCTa W UM
aTpuUbyTa, HATTPUMED:

30L> DECLARE
2 1_ret  VARCHARZ (20);
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3  BEGIN
4 1_ret := SYS_CONTEXT ('DEPT_CTX', 'DEPTNO");:
h DBMS_OUTPUT. put_line ('Value of DEPTNO = " || l_ret);
5 END;
/

Value of DZPTNO = 10

Bosmoskuo, BBl HOMEHRTE, 94TO PyEEIAL SYS_CONTEXT yike HCIOIB30BAIACH
B 9TOIi raaBe gus noaviuenusa [P-agpeca 1 HMeHH TepMHHEANIA KJIHEHTA.

be3onacHOCTb KOHTEKCTOB NMPUNoXXeHNA

Ilpomenypa sef_dent_otx (hpakTHUIEeCKH HMHEATCYJIUDYET BEIBOB (PYHKIIHH
SET_CONTEXT ¢ ompenZeseHHLIME IapaMeTpamu. IlodeMy OLI He BLISBIBATE
BCTPOCHHYIO QYHEKIHIO HanpaMyo? [laBaliTe IOCMOTPHM, 4TO IPOUIOHAET,
eCJIH [MOJIB30BATENE BEIROBET TOT XKe CaMBIH (pparMeHT KoJa AJld YCTaHOBKA
sHadYeHuA arpudyTa DEPTNO B 0.

501> BEGIN
2 DBMS_SESSION.set_context ( 'DEPT_CTX', 'DEPTNO', 10);
3 END;
4/

begin

EHROR at line 1:

ORA-01031: insulTiclerl privileges

ORA-06512: at "SYS.DBMS_SZSSION™, lire 82

ORA-06512: at line ?

O6paTuTe BHEMAaHHE HA coobmenne of omutxe: «ORA-01031: insufficient
privileges» (HegocraTouno npusunerni). OHO MOKET IPUBECTH B 3aMella-
TeJIbCTBO, TAK Kak I0JAb30BATENb KaK pas obaadaem HeoOXOTUMOH IPHBH-
nerneiit EXECUTE ma omaret DBMS _SCSSION (6es 5ToH NpHBHJIErHH He yIa-
J10Ch OB CKOMIHIHPOBATE set_dept_ctx).

HegocraTouEoCTE DPUBHIETHE OTHOCHTCA HE K HCOOJIB30BaHuIO DBMS_SESSI-
0N, a ¥ TOOBITKe 3aaHud 3HAUYEHNA KOATEKCTA BHe TpomeAypr! set_dept _ctx.

Kak sugnure, Oracle «goBepaer» sagaHue 3HAUYEHHH KOHTEKCTA IPHJICIKE-

HUS TOJABKO Oponeaype set_dept_ctx. B Oracle npoueaypa, xoTopasa yrasa-

Ba B npeguoxennn USING omepaTopa CRCATLC CONTCXT, HaszsiBaeTca duseper-

not (trusted).

BRITIOMEATE TOBEPEHAVE TTPOIEAYDY MOTYT TOJNBKO CNeAVIOTIHE CXeMBbl:

e (xema, KOTOPOH OPUHAAJIEIKUT TaHHAS OPOLEIVPAa.

* Jliwbada cxeMa, KOTOPOH Beigada opuBmiaeruda CXECUTE oA naHEHON JoBE-
PEHHO TpOIeaYyPEL.

Takum obpazoM, aKKYpaTHOE pacupelesreHHe npuBmwierumil EXECLTE moskeT
obecneynTE NONHEIH KOETPOAb Had 3aJaHueM sHAYeHNH JaHEOIO KOHTEKCTAa.
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W -

2.

."-‘ HOBEPEHH&H nponeaivpa goJuHa 6I:I'TB YHEadaHa B MOMEHT CO3TaHIA
l“" KOHTCHCTA INPHJA0MCHI. TOJI]:]{CI AOBEPpEHHAA IIponeaypa cMozKeT
L B

s VCTAHABIHEATE SHAYEHMA KOHTEKCTA.

KoHTekcTbl Kak npegukatbl RLS

ME[ Y3HAIHA O TOM, 4TO OJHA 3ajaHisd SHaYeHNA KOHTeKCTa JONMKHEA UCIIOJIb-
30BaTHCA OPOLIEAYPA, & 9T0 AHAJIOTUYHO HCIOIE30BAHNIO [T06ATBHOM Tepe-
MeHHO# maxeTa. ¥ Bac MOKeT BOZHHKHYTH BOIPOC O PASYMHOCTH TAKOTO
OoAX04a: He CO3JAEM JIH MBI JOIIOMHATEIBERIE CIOMKHOCTH, HUYETO OIPEIe-
JeHHOTO IPH 5TOM He Z00HBasCh.

Her. /loBepeEHad NpPOTEAYDa — 3TO eAHHCTBEHHOE CPE/ICTBO 3a/laHUA 3HA-
HeHHnA anH\‘SYTa KOHTERCTa, H IOTOMY €€ MOXHEHO UHCOOJB30BaTE NJIAd KOH-
TPOJsl BLINOJHEHNA. BHYTPL JOBEPEHHOH OPOMeAyPEl MOXKHO IOMECTHTE
n00Ele OPOBEPDKH KOPPEKTHOCTH MOPHCBOEHHS 3HAYCHHSA IepeMeHHOI.
MoxEO game DONHOCTEIO YCTPAHHUTE OepPefady OapaMeTPOB W YCTaHAaBIH-
BATE BHAYEHHA U3 TPEJOIIDEeNeI€eHHBIX BHa‘IEHP[f{, Oes BBOOA (H COOTBETCT-
BEHHO BO3IeHCTBHA) CO CTOPOHEl IOJB30BATeNA. HanpuMep, BO3Bpamaach
K TpeGOBaHAAM IO VIIPABIEHHIO JOCTYIOM K JaHHBIM O COTPYIHNEKAX, CIH-
COK HOMEPOB OTAENIOB AJIsI Iepelati B KOHTEKCT OPHICKEHNSI MOMKHO II0-
AVYaTeE U3 Tadmuner EMP_ACCESS, a He OT MOJIL30BATeNA.

Byaem memons308aTh ROETEKCT OPUIOKEHEA BHYTPH caMoll (DYERITHN IT0-
AATUKA. HayneM ¢ H3MeHeHAA QYEKIHA DOTHTHKHA.

1 CREATE OR REPLACT FUNCTTOM autherized emps
p_schema_name  IN  VARCHARZ,

p_objsct _name IN  VARCHAR?Z

15

2
3
4
b RETURN VARCHARZ
4
7
8

1 deplro NJMBER;
1 _retu-n_val VARCHAKZ (2000);
9 BOGIN
10 IF {p_schema_rame = USER)
d ol [H=N
12 1 return val = NULL;
13 EL3E
14 L_return_val ;= 8YS CONTEXT ('DEPT_CTX', “DEPINO_LIST')
15 ZND IF;
15
17 RETURN 1 return wal,
18 LN,

DYEROINA DTOMHTHKH OEUIAET OIepefadd HOMEpPOB OTIAEJOB OT aTpHOyTAa
DEPTNO_LIST xomTekcTa DEPT_CTX (cTpoka 14). Jlnsa 3agaEma sTOro 3HAYEHHSA
He0OX0IHMO H3MEHUTE JOBEPEHHYO OPOIeAYPY KOHTEKCTA:

CREATE OR REPLACE PROCEDJRE set dept ctx
1§
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1 _str WARCHAR? (32787)
1 ret WARCHAR? {32787);
BEGLN
FOR deplrec IM (SELECT deplno
FHOM emp_access
WHERE username = USER)
LOQP
1 str =1 str || depfrec.deptro ||
END LCOP:

IF 1 str IS HULL
IHER
-— BT LAHHLX O QOCTYIE, HUHE 0 HE BHBCLMM

1 ret = "1=27;
ELSE
1 ret .= "DEPTNO TN {° || RTRIM (1 str, .Y || )7
DEMS_SESSICN, set_context ('DEPI_CIX", "DEPINO_LISI . 1_ret)
END 1=

END:

HapaiiTe nporectupyveMm ¢pyeEKquio. CHauana noaszosaTess Martin exoaur
B CHCTEMY H BBIUHCJIAET KOJHYECTBO COTPYAHUKOR. Ilepen BrIgaueil 3anpo-
caeMmy HBOﬁXOﬂHMO 3a04Th KOHTEKCT.

S0L> EXEC rlsowner.set_dept_ctx
PL/SOL procedure successfully completed.

301> SELECT sys_context ("DEPT_CTX', "DEPTNO_LIST') FROM dual;
SYS_CONTEXT{ 'DEPT_CTX', "D=PTNC_LIST )

DEPTNG TH (20,10
SGL> SELECT DISTINCT deptno FROM hr.emp;
DEPTHO

Martin BUIHT TONBEKO JaHHBIE COTPYAHHUKOB oTAe0B 10 1 20, Kak U Openy-
cMOTpeHo Tabauieit EMP_ACCESS.

IlpeanonoxuAM Tellepb, 9TO Opaka goctyna Martin HaMeHeHEI: Teleps €My
OyvayT mocTynHEL sanmcd o0 oraene 30, AadA 4ero BBINOJHEHBI COOTBETCT-
ByHOOIHe H3MeHeEHa B Tabaume CMP_ACCESS:

SGlL> DELETE emp_access WHERE username = "MARTIN';
2 rows deleled.
SGL> INSERT INTO emp_access values ("MARTIN',30);
1 row crearad.

SOL> COMMIT;
GCommit complete.
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Korga Martin moneiTaeTcd BEIOOJHHATE TOT Ke 3alpoc, 9TO W PaHbOIe, OH
OONIYVYHT Apyrue pesyabTaTe. CHaYala BHIODOJIHAETC XpaHHMasd Opomeny-
pa, 3aga0naa aTpEOyT KOHTeKCTA.

S0L> EXEC rlsowner.set_dept_ctx
PL/SOL procedure successTully compleled.

30L> SELECT sys_context ('DEPT_CTX', "DEPTNO_LIST') FROM dual;
SYS_CONTEXT{ 'DEPT_CTX', "DEPTHO_LIST')

DEPTNG IN (30)
301> SELECT DISTINCT deptno FROM hr.emp;
BEPTHO

30

WaMeHeEUsa BCTYIDAKOT B CHIY aBToMaTudecKkHn. Hax Bupaure, Martin He
VKAa3bIBAET, KAKUE OTAeNbl eMy paspelleHO BHJAETH, 4 IPOCTO BBEIZLIBAET
XpaHAMYI Ipomeaypy sst_dent_ctx, KoTopasd aBTOMATHYECKH 3aIaeT aT-
pulyTel KoATeKcTa. Ilonn30BaTeNs He MOMKET CAMOCTOATENLHO 3a4aThL aT-
PHUOYTE KOHTEKCTa, UTO AeJAeT JAHHBIN MeTo[ 00o/ee HaJeKHEIM, UM HC-
monpsoBaHue riiofaJpHON HepeMeHHON nakera (Koropyio Martin mor Ger
HaNpPAMYIO YCTAaHOBHTE B J000e 3HAUeHHe).

Yro 6yaeT, ecan Martin He BRIDOJHUT OpoOedypy set_dept ctx mepenm BHI-
pageil sanpoca SCLECT? Ha momeHT BBIDOJHEHHA sampoca aTtpudyr DLPT-
NO_LIST korTeKcTa npuiaoxerus DEPT_CTX 6yaer cogep:xaTs sHaueHne NULL,
cJIe0BATENBHO, OIPeINKAT HOJHTHKHA He OYIeT BKIOYATE B cebs HU 0JHOTO
HOMEeDpa 0TAesa. B pesyabTaTe Martin He cMoiKeT BUAeTE JaHHEBIE HU 00 01~
HOM COTPYAHHUKE.

HapafiTe BEEMATEJIBHO OIPOAHANABHPYEM CHTYAIINO. ME co3JaIu Opean-
KaT DOJUTHKE (APYTUMH ¢JIoBaMu, yeaosne WHERE), xoTopslil Jomxen npu-
MeHATLCA K TOJE30BATETRCKOMY 3aTpocy. MBI perruan, uTo 6yaeM cHAYA-
JIa 3aAaBaTh aTpUOYT KOHTEKCTA NPHI0KEHNA, 4 DYEKIHA IOJATHEX OY-
JeT ofpamaThed K aTpHOYTY KOHETEKCTAa, a He K Tabmume EMP_ACCESS. Mox-
HO 6BlTI0 GBI CcAeNMATE W TaK, 4YTOGLI GQYHKOIHA OOMATHEH o6pamanack
HANpAMYIO K Tabmauame [MP_ACCLSS 1 coszpaBalia OPeAUKAT: 3TO 3HAUUTEIHHO
yapocTHI0 OB Haoucagne PYHKINA IOIUTHEN. B 5TOM cIyuyae mDoab30Ba-
Teql He NPpHUOIJIoCh OBl BBITOJIHSITE flJVHRT."[HEO ONOJIHTHEH NIPH KaxI0M BXO-
e B CHCTEMY.

OnHako PYHKIHS TOJIUTHKH, OCYOIECTBAAINAN BEIOODKY M3 KOHTEKCTA
OPUJIOIKEeHHs, 4 He HAOPAMYI W3 TaOIHIbl, HMeEeT CBOM OIPeHMYyIIecTBA.
HapaiiTe cpaBHUM IBA HOAXO0JA, HCOOJLAYS ICEBLOKOA AJIA IpejCcTaBie-
BEuA 6a30B0i JOTHEKH.

CHauala DoMecTHM Bee HeoOXOmUMEBIE HeHCTBHA B (DYHKIIHIO IOJUTHKH:
OCyITecTBIsIeM BBIGODKY u3 Tabaumbl CMP_ACCESS W BOsBpamiaeM CTpPOKY
OpeanKaTa.
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MOAY4HUTs VME NON-30RATENS

mkr
BuBpath w3 Tabiuua EMP_ACCESS -omepa ctaencs
KOTORUE AOCTYIHE (s La1i10rQ UMeNK nonL3oBaies
(OCTaBkTh CNKCOK HOMEPCE OTLAENOB

KoHell ukkna

BELHYTE CMMCOK B KAYECTBE NPEAMKATE

L6 L LU 6 B W Y

o

-

Tenepsb caenaeM To JKe caMoe B Ipomeaype set_dept_ctx:

Mlony4uTs WME MON-30BaTeNS

1

2 lwkr

3 BudpaTts 3 Tabruua EMP_ACCESS +HoMepa cTaenos,

4 KOTORWE AOCTVIHE AN Za1i0ro uMeiy nofL3oBates
5 COCTARKTL CNVCOK HOMEPCR OTLENOR

4 KoHell ukkna

YoTanosuTs atpuByT DEPTHO LIST B sHad4eHWE NONyHEeHAGT O Cruca
Torga B QyHKOHE ODOIATHKHE OV/AET BRIIOJHATECS TOJIBKO CIEAVIOIIee:

1 Haiitw aTpwdyT koHTexkeTa DEPTNO_LIST

-

? BepHYTL £ro B Ka4ecTBe NPeirkarta MonuTuxy

OfpaTuTe BHUMAHNAE HA PA3NUYUA ABYX noaxonos. [locie BXoja 00Ib30Ba-
Teld B CHCTEMY er'o IMA B TedeHHe CeaHca He H3MeEdeTcA. IlosToMy YEE-
nudg set_dept_cTx MOMeT OBITH BEITOJIHEHA efWHOMK/El — IPU Hadaje ceaH-
ca, Ind safaguda aTpubyTa koATeKcTa. OYHKEINA MOTATHKHA, CO3aHAAS BO-
KPYr 3TOro aTpudyTa KOHTEKCTa, TEM caMbIM msberaer oOpanieHuns: K 0aso-
Boii TaGrmme EMF_ACCESS H mosaraeTca HCKIIQUHATENBEHO HA IAMATE CEAHCA.

Ecan ucnons3oBaTh TY BepCcHI0 (MYEKIIHH ODOJIHTHKH, KOTOPas OCYIIecTB-
AseT BEIOOPKY U3 TabnmIiel, TO onepaTopam SQL, sanycrawoiuM (PVHK IO
OOMUTHKH, OPALETCS AeJaTh ropasao doabme paborel. To ecTs DOTUTHKH,
KOTOpHIe 00paliaoTcsa KO BceM HeOOXOAUMEIM AAHHBIM UepPe3 KOHTEKCTHI
OPUJI0EEeHH, MOTYT 3HAYHTENBHO YIYIIIHTE IPDOM3BOAHUTEIEHOCTE OIlepa-
Topor SQL, Ha KoTOPHIE BHANOMKEHB NOAUTHRED RLS.

B Oracle 10g ncnoab3oBaHue KOHTEKCTOB HMeeT JONOIHUTEIbEHOe IPeHMy-
OiecTBO. BEI MOsKeTe ONpele/IdTh HOJUTHKY KAK KOHTEKCTHO-3aBHCHMY IO
(cm. pasgern «RLS B Oracle 10g»), — 3To 03HAUYALT, 4TO QYHKIIHA DOMATHKHI
Oy aeT BEINOJHEATHCA TOJABKO P H3MeHeHHH KoaTekcTa. Jia Hamero opu-
Mepa, B TAKOM CJIyuae, PYEKIHUS DOIUTHEN OVIeT BHIDOJIHEHA BCEro OAUH
pas (Korfa NoJb30BATENs BXOAUT B CHCTEMY U 3a1a4eT KOHTEKCT), TO3TOMY
TOJUTHKA OyAeT IPUMEHATHCHA OUeHb ObicTpo. IIpu H3MeHeHUUW YCJIOBHI
OpeaocTaBIeHds JOCTYIA DOMBROBATENb TOBTOPHO BREIIOAHAET IPOIEAYDY
set_dept_ctx, KOTopad TOBTOPHO BRIMOTHAT (PYHKITHIO TOJTATHEH.

NaoeHTUdnKauna nonb3oBaTenen, He 3aperncTpupoBaHHbIX
B Oa3e paHHbIX

KouTekcTEr IIPHAIOEEHIA MOT'VT HCHOOJB30BATHCA JaJEeKO 3a IIpeaciaaMI
Tex CPI'TyaD:HfL KOTODEI OBIMT HAMHA pacCcMOTDEeHEI. OcHOBHOE opegHasHa-
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YeHHE KEOHTEKCTOB NPUJIOKEHUA B TOM, 4T0DBl pa3NudaTh MOJIb30BATEIEH,
KOTOPBIX HEBO3MOKHO HIEHTA(DHUIAPOBATE HA OCHOBE VEUKAIHLHOCTH CEeaH-
coB. BebO-mpniIoskeEHA PEryISpHEO HCIOIB3YIOT NY.A coedunenuil ¢ Hasol
JTaHHBIX, KOT/Ia COeJHHEHNE OCYIIEeCTBASIeT s Yepe3d HeKOTOPOro MoIb30Ba-
Teast, sanpumep CONNPOOL. Bef-monbsosaTenn HOAKJIIOUAITCSI K CepBEpy
OPUTOXKEeHUH, KOTOPBIH B CBOIO OYepeh HCTIOIL3YeT OJHO U3 CoeJUHeHHH
oy nnd obpamenus K 0aze qagabX (puc. 5.2).

IMonrzosaTenu Martin u King He aBigioTcd mMoabLioBaTenasmn HA3El gaH-
HBIX. 9T0 BeO-I0/Ib30BaATENH, 1 Oasza JaHHBIX He 00aJaeT HHKAKAMIA CIe-
mupHIecKHEMHE ¢cBegeHnaMu o Hux. Iy coegnnennii nogrIovaerca K Gaze
OTaHHBIX Uepes MOJIL30BaATeNnd ¢ uaeATHduxaropom CONNPOO_, KOTOpPEIH 3a-
PErucTPUPOBaH B Hase naHERX. Horga Martin 3anpamuBaeTr 4To-TO U3 Oa-
35l JAHHBIX, OV MOMKET PeIIUTEH HCOOJNLIOBATE COeQHEEHNE, IOMEYeHHEOe
gomepoM 1, ana nonydernsa AaRHEIX. Iloce BEIMOMHEEWSA 3aTPOCa COeIU-
HeHHe IIePexX0JUT B peHHUM OXHAAaHHA. Ecnu 8 aTor MmoMeHT NoOJbB30BATEIIB
King saxoueT BEINOMHHTH 34TPOC, TV BOONHE MOMKET PEOIHTH HCIOOIb30-
BATH TO Ke caMoe coeiuHeHUe (DoMeuerHoe 1). C Tourn 3peraus Gaswl Jan-
HBEIX ceaHc (KOTOPhIH Ha caMOM [JieJie ABJNAETCH COeIHHEeHUEM H3 IIYJia) OT-
"HOCHTCA K nonbaoeaTeno CONNPOOL. TlosToMy B paccMOTPEHEHEOM paHee IPH-
Mepe (rge dyEETUA LSER maeRTHQHEOUDYET peallbHOe HMA CXEeMEI) HEBO3-
MOKEO OyaeT AoOUTHCA VHHKAIBHOH HIeHTHMHEAINAMA TOJbB30OBATEN,
BEIIOJIHAKLOIErQ BbI30BE. PyHrmua USCR Oymer Bcerga sosepamars CONN-
POOL, TaK Kak K 0ase JaHHBIX IIOAKJIIOYEH HMEeHHO 3TOT HOJb30BATENE.

TyT B feso BCTYNaeT KOATEKCT NpUNokenrnd. [IpeAnoaokuM, 4To CyIIecT-
ByeT KoHTeKCT WEB_CTX ¢ arpubyTrom WEBLSER. IIpu mosyIeHHH 380DPOCA OT
KJIAEHTA 3TO 3HAUEHHE YCTAHABIHUEBAETCA IVIOM COeAHHEHHH B HMA peasb-
HOro noae3oBaTens (Fanpumep, Martin). I[onwruka RLS mMomeT 0CHOBHI-
BATHCS HA JAHHOM SHAYEHHUH, A He HA HMEEH I0b30BaTesd 0assl JaHHBIX.

Martin i N
----- > % CONNPOOL
| King ooemneamﬂ CONNPOOL i
...... b {2_\‘
Be6-nons3osarenu [Nons3osatenu 6assl fAHHLIX
Cepsep npunoxeHmuii
King

Puc. 5.2, lloavsosameau npuiomernuic u RLS
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ITocmoTpuM, Kak 210 Ovaer paborars. IlveTs v Hac ecTh OaHKOBCKOE IPH-
JOKE€HHEe, B KOTOPOM AOCTYI K 3alHCAM KJIHEHTOB OCYIIECTBIAIOT He-
CEOIBKO MeHeIKepoB. Heobxoaumo mocTpouTs noauTHKY RLS Tak, 4To65
Kam bl MeHeIHep BUIe CUeTa TOJIBKO COOCTBEHHBIX KAHeHTOR. CTonder
ACC_MGR xpaHHAT MM DOJLE30BATENA A5 MeHeaKepa, paboTaioniero ¢ coor-
BETCTEYIONHM cueToM. Torga npeMKaT NOTHTHKHE MOKET OBITH TAKAM:

AGC_MGR = AccountManagerlserName

rae AccounitManagerlserlame — 570 HAeHTH(PUKATOP DoAbB30BaTeIs I Windows-
MeHeI:Kepa (To ecTh HHGpOPMAILINsI, HE M3BecTHAsT 6ase gamHEIX). lammoe
3HAYEHHE AOJKHO OBITH IepefaHO OYJIOM COeIWHeHWH 0a3e JAaHHBIX IIO-
CpeaCcTBOM KOHTEECTOB.

Haunem c cosgaEna KoBTEKCTA:
CHEATE CONTERT web_ctx USING sel_web_clx;

OcHOBHAA OpOIEAvpa, 3aJaiollas KOHTEeKCT, OVAET BBIMIALETEH CIAeIVIO-
OIaM 00pasoM:

CHEATE OB REPLACE PROCEDJRE set_web_ctx (p_webuse~ LN VARCHARZ)
IS5
BEGIN

DEMS_SESSLON. set_context {WEB CIX', "WeBUSER™, p_webuser);
END:

IIpooeaypa OpHEAMAST OJHH IaPAMETD, HMA PealLHEOre I0AL30BATeN T (Bel-

noabaoBaTend). MMenHo 5TH gaHEHEIe OYAYT HCOOJNL30BAHEI IDHJIOXKEHHAEM
Anda 3agasud koHTercTra WLB_CTX. IIporepuM, uTO Dponeaypa padoTaerT:

301> EXEC set_web_ctx ('LIZA")

PL/S0L procedure successfTully completed.

S0L> EXEC DBMS_OUTPUT.put_line(sys_context( 'WEB_CTX', 'WEBUSER'))

LIZA

PL/ASOL procedure successfully compleled.
IIpuBegesHasn NpoUelypa 3afaHUA KOHTeKCTA (set_wed_ctx) oueHb OpocTa.
OHﬂ JHAOIb 3aJaeT anHayT KOHTeHKCTAa. B peaHbHOﬁ HH3HHE BaM IIpAgeTCHA
OHMCATH MHOKECTBO CTPOK KOJA, BHITOMHAKIINX PasiuyHble IPOBEPKH HA
HAJIHYHE V BEIZEIBAIOIIEr0 COOTBETCTBYIONIMX IPpaBs, U T. 4. Hanpumep, cep-
Bep IPUJIOKEeHHH mof yopaBieHHeM Windows MOKeT HAOPAMYH H3BJIE-

KaTh MM HOJb30BATENS ¢ KJAHEHTCKOr0 KOMIOBIOTEDA U NepPejaBaTh ero
B KOHTEKCT, HCIIONIL3YA ONUCAHEYIO BEIIIE IPOIeAYPY.

Ba,aaB KOHTEKCT, HCIIOJIB3YeM ero A5 TOCTPOEHHA (PYEKIHH DOJIHTHKH:

CREATE CR REPLACE =UNCTIOM authorizec accourts
p_schema name  IN  WARCHARZ,
p chiect name TN WARCHAR?
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RETURN WARCHAR?
I8
1 deptno MUMEER
1_return_val  VARCHARZ (200C)
BEGIN
IF {p schema name = USER)
IHEN
1 return_val
ELSE
b

n

NULL:

return_val =
‘ace_mygr = "7 || SYS_CONTEXT {"WEB_CTX", "WZBUSER')
o
IND T=;
RETURN 1 _return val
END;

DyEROUA TOIUTHKE BO3BPAIIAeT MpefUlaT acc_mdr = uUMi_NoAb3oeame-
2A, KOTOPBIM IpHUMeHAETCA K IDOJIb30BATeIbCKHM 3zampocam. IlomesoBa-
TeJlb ABTOMATHYECKH DOJIYYaeT JOCTYII TOJIBKO K COBCTBEHHBIM 3aTIHCAM.

3aKknwyeHue

CpeactBa RLS upesBriuafino BasKHEL A4 obecnedernsa 6ezonmacHocTH 6a3bl
IAHHEIX Ha yposHe crpox. O0nacTtes npuMesenua RLS (yveuTeIBadA BCHO IO-
JI€3HOCTE 3TOH TeXHOJOTHH AJA Tpefyninx 3alidThl IPUIOKeHHH 1 as
MaHHEIX) BRIXOAUT 3a paMKH obecmedenusa GezonmacHocTH. Cpemcrsa RLS
MOTYT HCTIOJIBE30BATRECA I8 OTPAHUYSHHA AOCTYNA K HEKOTOPBIM CTPOEAM
TabaAmel, H30aBIAA OT HeOOXOOHMMOCTH MOJH(PHIHPOBATE HPHIOMKEHHA
OpH U3MEHEHHH VCIOBHIH 3ampoca; BO3MOJKEH TaKJKe BHIOOPOYHEIN mepe-
BOJA TAOJIHWII B peKHM JOCTYIA TOJABKO AMA uTeHHA. Mcmonsaysa KoMOnHA-
OHH OepeMEeHHEIX BEYTPU PYVHKIWHA DOJHTHKH, Bl MOXKETe CO3JaTh HAa-
CTpalBaeMoOe OPeACTABJeHHEe AAHHBIX BHYTPH TAOGJIHOBI, UTO HOO3BOIUT
VAOBIETBOPHTE TOTPeOHOCTH MOJIBR0BATENeH U CO3ATE VA00HOE JITA IO/ -
JeDKKEH OPHIOHKeHHe.



HdeTanbHbIN ayanT

Aydumom HaghIBaeTCd MEXAHU3M PeTHCTPANUU NeiicTEHIH MOJL30BATENEH
6asnl maHEBIX. [[03BONAA OIpEAeINTEL, KeM 13 MOJIb30BaTeIeil BHITOIHEeHE]
onpefeneHHEIE AEHCTBHSA, ayAUT 00ECTIEUHUBACT KOHMpoiupyemocms (acco-
untability), Koropas ABIAETCH KpaeyrojbHEbIM KaMHeM OesonacHoctH. Tpa-
aumuoHHEIH ayauT B Oracle coxpaHseT cBeAeHUsI 0 CASJIAHERIX TOJIb30OBATE-
JSIMH N3MeHEeHHAX JaHHBIX, HO He 0 BEITOJHeHHBIX HMH 3anpocax. [Jemans-
wutil aydum (Fine-grained audit, FGA), sBegensr# 8 Oracle®i, pacmupaer
BO3MOKHOCTH PECHCTPAIlAY, TO3BOIAA COXPAEATE CBEAeHUA KaK 00 H3MeHe-
HUAX, TaK U 0 3anpocax. leTanpHLIH ayAUT 0UYeHL BaKeHD ¢ TOUKH 3peHud
6e30TACHOCTH; TOMHMO STOTO OH CIYKHAT NPEeKPACHBIM CPEJCTBOM AHAH3A
ncnoabsoBaEnA SQL 1 oIeHKY NIPOMEBOAUTENEHOCTH KAK OTAEIBHBIX Olepa-
TOPOB, TAK M NPHIOKEHNA B HeaoM. OH OIpefOCTaABIAET METOI A HCCIeH0-
BAHHWA THOOBBIX O0panmieHdil K JAHHBIM, KOTOPBIA MOMKET CTATH MOII[HBIM
HHCTPYMEHTOM [JIA DOBEINIeHHA IPOASBOAUTEIBHOCTH Oa3El JaHHEIX.

ITa rIasa TOMOMEET BAM B 3((eKTHBEOM UCIONLI0BAHAN AeTANBHOTO AV IH-
T8, KOTOPBIA (D03BOIAA BeIOHDPATh, KakHe COOBITHA H KAKHE CBEJeHH:H
0 HUX JOJKHBI PETUCTPHPOBATHCS) MOKET HACTPAWBATLCA I HAUIYUIIIE-
TO COOTBETCTBUA TpeboBaEMAM Bamled 6as3bl JAHHBIX H IPIJIOKEH .

DyERKIHTOHEATEHEOCTE AeTalbHOro ayauTta Oracle 6asupyercs Ha BCTPOeH-
HOM makere OBMS_TGA. B aTol raaBe onmcaHB nporpamMMel DBMS_[GA, mo3Bo-
JAIOIIE COSAABATE M UCIONb30BATE HOMUTAKH AETANMHHOTO ayAUTa; TAKKE
PaccMOTpPeHO COOTBETCTBHE BosMo:kHOCTeH FGA B Bepcuax Oracle®i u Ora-
cle 10g. KpoMe Toro, pacCMATPHBAETCS B3AUMOAEHCTBHE eTAIBHOTO Ay IH-
Ta ¢ ApYruM HoBOBBedeHEHeM Oracle 108 — pempocnexmusrnsimu 3anpoca-
mu (flashback query), TOABOIAKIIEMA TOYHO ONPEJeNINTE, KAKHE DERYIE-
TATEHI TONYYATH TOJMBI0OBATENH TTPH BEIMOJHEHAN CBOUX 3aMPOCOB (A He TO,
4TO B JAHHBIH MOMEHT HaxX0ZATCA B 0ase HAHHBIX). 3aT€M MBI CDaBHUM
FGA ¢ Tpurrepamu 6asbl JaEHBIX, KOTOPEIE TPAANTHOEHO HCOOJIL30BANHACH
A7 peamusanuy OTAeIEHBX DYEKTHHA AeTaIbHOTO AYANTA.
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B cmiy Toro, 94T0 MHOTHE aIMHHHCTPATOPBL eme paboraior ¢ Oracle9i, sta
IJIaBa HAYAHAETCHA ¢ ONHCAHAS BoamMoxkHOCTeH FGA aroii Bepcmu, Gonbmas
JacTh KOTOPHIX aEanoruuEo peamusyercs B Oracle 10g. Barem B pasmene
«FGA B Oracle 10g» onuchIBAIOTCA YCOBEPLIEHCTBOBAHNIA, cAenanake B Ora-

cle 10g.
e )
[ He oyraitte ab0pernatypal FGA u FGAC; nmocaeanas o3HaAUYaeT «1e-
f‘:, TAJBHEIH KOHTPOA® ZoCTYVIA» (fine-grained access conirol) — gpyroe

b fL* HazBauue TexHonornu RLS, omucanyo0il B riaase 5.

BBegeHue B AeTanbHbIA ayauT

HTob6bl H3BJIE€Yh MAKCHMYM BO3MOMKHOTIO M3 Texmomormu FGA, HauHeM
¢ usydeHEHs o0mMHX TpeOOBAHUI K aygHUTy, a 3aTeM PACCMOTPHM IIPOCTOH
OpAMEDP HCOOMb30BAHUA AeTanbHOro aygura FGA.

s Haa obecneuerna KoppekTHOH paborel FGA Heobxomzmmo, uT00H
f:, Gaza gaHHLIX (PYHRIHOHAPOBAJA B PEiKMME OIITHMHSAIHH II0 CTOH-
N

* %, MocTH. 3anpocH I0MKEBL NCIOIB30BATE ONTUMHZATOD IO CTOMMO-
CTH (TO €CTh OHH HE TOMEKHB HCIIOIb30BATh XHHTHE RULE); Tabmammb
(MY DPenCTABIEHNA) 3A0DOCA TOMMKHEL AHAINIUDOBATRCA XOTA O1I
HA OCHOBE NDUOIMAATEILEBRIX OLEHOK. B OPOTHBHOM CAyYae BOJ-
MOEHO d0kHOe cpabaTeiBanne FGA, To ecTh 3alIMCh B 3 YpHAT ayIu-
Ta OyIeT BeCTHCD JaMdie B OTCYTCTBMM HeodxoqumocT. MMeiiTe B Bu-
ny, uto Oracle 10g Wcmons3yeT ONMTHMH3ATOP TO CTOMMOCTH TI0
YMOTTaHH10, 0 9eM ME OTOBOPTM AJIEE.

Yr1o Takoe ayauTt?

OpnHUM M3 OCHOBHBEIX TpefOBAEMI KOMIBIOTEPHOH 0€30IaCHOCTH SIBIAETCII
KOHMPOLUPYEMOCTNE, TO CTH BOBMOKHOCTS OTCIEKHBAHUS AeficTBHH M0TE-
30BATENSA TAKUM 00pa30M, YTODBI BIOCTEACTBHE MOMKED OBINO COTOCTABATE
JefcTBHSI BEIDOJHHUBIIHAM HMX mosabzosarensam. Oracle obecmeunsaeTr KOH-
TPOJIUPYEMOCTE 38 CUeT OPEMEeHeHEHSI AYAUTA: OTCASKUBAHNA TOTO, KTO UTO
caenan. IIpeamoNioKUM, UTO MONB30BATENh Scott BHIMOJIHAET TAKOH 3a-
npoc:

SELECT » FROM enp;

Ecnn ayguT KOPPEKTHO HACTPOEH, Te 0asa JaHHBIX 3apErHCTDHPYET (PakT
TOTO, YTO IOJAL30BATENb Scott uTo-To BEIOpan ma Tabaume: [MP, a Tak:Ke Ba-
OHIIEeT PAL APYIUX AAHHBIX: BPEMSA JOCTYIA, MCIONB3OBAHHBIN TepMHUHAT
HT. . S3anuckIBaeMast HE(GOPMAINI Ha3sIBaeTCa wypHarom ayduma (audit
trail) m npu HeoOXOZHMOCTH MOMKET HCOOJL3OBATLCS AJ MOCJEIVIOMIETO
apanmza JeiicTBHE Scott. HlypEanT ayauTa ODpHHALIEKHAT IOILROBATEI
SYS, mosToMy 0OLITHEEIE TOIL30BATENIH He MOTYT HAMEHUTE era COAeDKIMOoe
I COOTBETCTEEHHO CKPEBITH CBeIeHHA 0 CBOUX AelcTBuAX. TpagummoEHBINA
sxypHEax ayaaTa Oracle xpasuTesa B Tabrnme AUDY, TprEagTekaied 001630~
paTento 5Y5. MagopMania »KypHaIa JOCTYOHA TOIL30BATEIAM Jepes TAKHe
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Fnaea 6. [letansHLIv ayanTt

OpeJICTABIIeHNA CJI0BApA MaHHBIX, Kax DBA_AUDIT_TRAI_. sRypHas ayamra
MOKET XPAHATHCA He TOMbKO B TabrAanax 0asel JAHHBIX, HO A B (pAaHIAX OIe-
PAIHOHHON CHCTEMBEI.

[ ITo ymonuanmio pelfeTBMA HONB30BaTensa SYS He OTCIEKHUBAIOTCS.
g o 4 Hnst Toro wTodhl BHIIOJHATL AYIKT ¥ 15 eT0 00'beKTOB, CAeIVeT Ve-
\. a

TAHOBHTH NAPAMETD HHUITHATH3a AN a3k gaHERX AUDIT _SYE OPERA-
TTONS B spagenwe THUC. OzHaKO B 3TOM cydae 3alUCH ayIHuTa OVIYT
BHOCHTBCA B (pailisl ONepannoEHOH CHeTEeMEB], A He B TA0MMIE 0asn
maEHBX. O0Inee SMIMPHYECKOE OPABHJQ FOBODHT O TOM, YTO0 HMKO-
TIa He CJeIyeT BRIoJHATE 00runsie onepanuy DML or nmesm SYS.

(IS

K coxamenno, oObI9HEEIH aVIHT AMEeT CephesHEble OrPAHHYeHHA: 3aTHCEL-
BaeTCsA IAME caM (PAKT ToTo, 9T0 Scott uro-To BRIOpam ma TaGaume [MF, HO
He Pe3yILTAT BEIMOJHeHHA 3ampoca. A Jamie Beero Bompoc «ITo?» He Me-
Hee saxkeH, ueM «K1o?». Hanpumep, B PHEAHCOBEIX KOMIAHMAX PHHAHCO-
BEIE JAHHBIE KJIMEHTORB AOJSKEE! OBITEH SAMIANIEHE] OT JTHO00OHITHERX. ad
obecneueHNA KOHPHIEeHOIHAJEHOCTH KOMIIAHAA MOKET 3aX0TeTh PEermcT-
PHPOBATH NOJH30BaTE €, HPOCMATPHBAIIIHX CEKPETHBIE KIHEHTCKHE
manpsle. B sroM cnydae HeoOXOAMMO 3alHCLIBATL HE TOJNBKO JHYHOCTEH
TOBBOBATENS, ODPANIABIIETOCS K JAHHBIM, HO H TO, KAKHe HMEHHO JaH-
HEIE ODpocMaTpuBantuch. QOBIYHEIN AyAUT HE DO3BOJAET ONpPENENUTh, Ka-
KIe BalHCH NPOCMATPHUBANN MOJML30BATENH, (PUKCHpPYeETCA TOJMLKO (PAKT
OpOCMOTPA KAKHX-TO JAHHEIX B TAOIHIE.

OxnuE 13 cnocobos cbopa nEGOpMaTUR 00 H3MeHAKIINX JaHHBIE OIIEePaTO-
pax DML sakxodaeTcsa B CO3JAaHHH TPHUITEPOB AaA Tadbaunel. OgHAKO
0OLIYHO aAMHENCTPATOP 0A3LI JAHOLIX X04eT 3HATL He TOALKO 06 HaMeHe-
HHHA AAHHABIX, HO W 0 BEIfopKe. TpHUIrepsl He MOTYT OBITH COMOCTABIEHET
omeparopam SCLECT, moaToMy DOMYYHATE IIoA00HYI0 HHpopManaw us DML-
TPUITEPOB INA CTPOK HEBO3MOKHO. B Bepcuax, npepmectsyromux (Orac-
1e9i, BooGIe He HBITO BOAMOKHOCTH cfopa ceeennit o6 omepaTopax SELECT.

Haumraa ¢ Oracle® o1y 6pems sanoneser FGA, Heooapsys 8Ty TeXHOJIO-
THIO, BBl MOMKeTe OTCHeKUBATE JeficTBus Hap TabnuumaMu, He co3jaBas
(m Be moxmepskuBad) Tpurrepsl. Oracle zanuceiBaeT ceefeEna FGA B oT-
AensEyo Tadauny (He B TY, KOTOPad HCOOABAYETCA IJIA O0BIYHOTO ayAUTa) —
FGA_LOGS B cxeme SYS. OToli TaGrIHIme COOTBETCTRBYET ITPEICTABIEHHE CIOBA-
pa gasabBIX DBA_FGA_AUDTT_TRAT _.

Hamee B aTOH roase MBI OygeM oOCYRKIATE H CPABHUBATE PABJIUYIHEIE BUIEI
ayaura, nogaepxusaeMbie Oracle B macToamee speMsa. BEl ¢MOXKeTe BEI-
OpaThs TOT TOAXOM, KOTOPEIH EAWOONEe TTOJHO OTBEYAET TPeGOBAHMAM Ba-
[Iero OPHIOMEHHA.

3ayem HaMm 3HaTb 00 FGA?

CymecreyeT pdj OpUYKH, 00 KoTopeiM FGA ABadAercda 4pe3BbluaiiHO 1HO-
Je3EBIM HHCTPYMEHTOM OIS aIfMUHHCTPATOPa 0asbl HJaHEHEIX. Ceddac MBI
TO3HAKOMHM Bac ¢ HAMI, 8 3aTeM H3YIHUM 5TH BOTIPOCH ToApo6HO.
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Iosviuenue dezonacHocmu

Komeuno Xe, OCHOBHEIM IpeAHasHauenueM FGA apngerca obecmeue-
HHe OezonacHOCTH. BOSMOKEOCTE PETHCTPAIIMH IedCTBHE I0JIb30BATE-
JIs1, IPOU3BOAUMEIX HaJ 0A30d TaHHEIX, UPEe3BRIYANHO BaxKHA AIA Geso-
macHocTH, a FGA mpefocTaBNAeT HAWIYUIIHI cIocob 3a0HcH CBegeH
0 NOZ00HBIX JeHCTBHAX (B HEKOTOPBIX CJAVYasiAX 9TO H €HHCTBEHHO BO3-
MOMKHBIH coocol, Tak KaK TPaAHOHOEHBIH aygUT He HO3BOJIeT coOu-
paTh AAHHEIE 0 TOM, KaKoi HMeHEHO 3anpoc 65171 BEIAAH NOJIB30BATEIEM).

Ananrus svinoineHus SQL

FGA BriaejxgeT, KETO UTO caenat. Buga peanbernie SQL-onepaToprl, BEI-
TMOJTHEeHHLIE TTOTh30RATEIAMI, AAMAHHUCTPATOD 6a35I JAHHEIX MOMKET CY-
AHMTE O THOAX OII€paTOopOB, KOTODBIE BBIAAIOTCA H3 IIpH.]IOJ‘KEHHfI KOH-
KPETHEIMH IIOJB30BATENSAMHI B OOpedeJIeHHbIEe MOMEHTEI BPDEMEHH. Ta-
Kasg uHGOPMAIIHS NoJe3Ha OPH IPHUHATHHN PEIIeHHsa 06 HEIeKCHPOBAa-
HUHM CXeMBl I OPHU aHaJuse nosTopsieMocTi. OHa ele Dojee MoslesHa
AJIsI CHCTEM HOAAeP:KKH OpHHATHA pemenmit (Decision Support Sys-
tems), B KOTOPEIX 3aMPOCE! OGBIUHC CIEMHATBEO NOAOUPATCA K KamK-
JOMY CIAYYAK M He MOTyT ObITh OpejacKasasbl 3apaHee. [IpurumMasa Bo
BHHMAaHIe BO3MOKHOCTE OoTOOpaenus Jpyroil BaskHOM uHGoOpMAaIIHH,
TaKoll Kak BpeMeHHAs MeTKa U HMs TepMHHAJA, A TaKKe TOo, U4TO BCA
HH({pOPMAHA HAXOJUTCA B Tabaune, JHATHOCTHKA NPOOJIEM M aHAJNHR
JOCTYIIAa SHAYHUTEJIBHO YOPOIIAKTCA.

Onmumusatgu.ﬁ npousesuaumwlbnvcmu npu ucnojb3060HUU NEPEMEHHLIX
CBA3BIBAHUA

Rypean ayaura FGA Ttax:xe cogep:xuT HHE(OOPMAIHI0 O 3HAYCHAAX IIe-
PEMEHHBIX CBSI3BIBAHNS, KOTOPBIE IIMPOKO HUCIOMB3YIOTCH B JIIOOG0OM XO0-
POLIO COPOEKTHPOBAHHOM npunoskeEHH. OTKyZa MOKHO O6b17I0 OB V3-
HAThb O TOM, KaKHe Pa3JIHYHBIe 3HAUeHHSI IepelaloTcs B Xode paboTs
npuroxenua? Takaa nadopManua ToMoraa 661 YIPOCTUTE U YCKOPHUTE
NpUHATHEe pellleEWA O HeOOXOJUMOCTH CO3JAHUA HHeKca N1dA TalaIu-
npel. Ee npefocTaBAT BaM KypHaJ ayaura FGA.

dmpyaayus mpuezepos SELECT

XoTa Takad BOSMOYKHOCTh H HE TPOEKTHPOBANACH CIENAAIbHO, CKPHI-
Tada HeEHocTh FGA sax/I04aeTcsi B BOSMOMKHOCTH OLpeXeleHHsT HJIH
aMyJIsnun «Tpurrepos Ha SELECT», KoTopble HHKAKUM APVIHM CIIOCO-
6om B Oracle me gocrynasl. FGA mosBosseT yKasaTh HeOOXOAHMOCTH
BeInonHeHEHA PL/SQL-mpomeaypsl Opu BEIOOPKE JaHHBIX, TaK iKe, KakK
U 7151 U3AMeHeHHUA JaHHBIX DocpelcTBOM onepaTopos INSERT, UPDATE unu
DELETE. FGA uMATUpyeT TpUurrep Ha SELECT, aBTOMATHYECKHW BEITIOJTHAA
XPAaHUMYIO IPOOeAypy OPH BhIadue IOMb30BATENEM 3a0poca. Bel Moxke-
Te W Aajiee KOHTPOJIHUPOBATH BHIMIOIHEHHE BANPOCA, TPHMEHAS Pa3Iny-
HBEIE YCIOBHA (HAIpHUMep, BRIOUpaeMble CTOIOME, 3HAUYEHHA HCOONIb30-
BAHHBIX CTOJOIIOB).
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Mpocton npumep

JagatiTe paccMOTPUM IPOCTOH IpUMEDP Hcmoab3zosaHmsa FGA, HITOCTpH-
PYIOIAE OCHOBHBIE BOSMOIKHOCTH JeTatbHOro ayaura. Ilpejgmomosum,
aro Tabnmuma [MP B cxeme HR 6a36I IAREEIX OTAENa KAAPOB OIpeJeleHa cie-
AVIOOIAM 0DpasoM:

SGL> DESG emp

Mame Hull? Type

EMPID NOT NJLL NUMBER(4)
EMIPNAM VARCHAHZ (10)
JOB VARCHARZ(9)
Man NUMBER(4)
HTRTDATT DATT

SALARY NUMBER(7,2)
COMM NUMBER(7.2)
LEPTNO NUMBEHR(2)

Hns yIoBIeTBOpeHHSA TpeboBaHUE (e30NACHOCTH W KOH(PHISHIHAILHOCTH
Heo0X0IHMO OTCAEKREBATE J00bIe 3aIpOCck K aT0l Tabanne. Mcooaksosa-
HHE TPUITEPOB HJIH TPaAUOHOHHOTO ayAHUTa He NOAXO0AMT, TAaK 4TO 00pa-
TaMesa K FGA. HaungaeM ¢ cO3IaEHS NOAUMUK TOCPEACTBOM TPOTPAMMET
ADD_POLICY nawxeTta DEMS_FGA:

BN
DEMS ~GA.ade policy (ob ecl schema => 'HR'.
obsect_name => "EMPT,
policy nane = "EMP_SEL"
e
END;
& 1I
w?d Jaa BRINOTHeHENA KOJd, IPHBEJSEHOTO B IPHMeDe, MOJb30BATEIb
z.\ 4 moaseH obnanaTh TpuBHaerHeit tXECUIE Ha makeT UBME_-GA mau 3a-

jj+, TYCKATh KOJ OT HMEHH IOIB30BATE L 3YS.

B nesnom nonutuka FGA ynpasnseT oTciaeHBaHHeM OIePATOPOB, BEIIOJN-
HAEMEIX JJIA onpefereHH0H Tadrunel. OHa onpejesseT YCIOBHA, IPH KOTO-
PBHIX BKJIHYAETCA ayAHUT, 8 TaAKIKE OpeJOpUHUMaeMele aeiicteuda. B npegs-
JyIieM npuMepe noaaTHRa EMP_SEL coggaeTca w npuMenaeTcd & Tadnume EMF
cxeMbl HR. M TOTATHE A J0KHO OBITH YVHHKABELIM B DPAMKEAX 3K3eMILI-
pa Gasel gasubix. s opHOE TabIUIIEl MOXMKHEO onpefenaTs a0 256 orgens-
HBEIX TIIOJHTHR. HC]:[OJH)BOBHHHE HECHKOJBEKHX IIOJHTIHIE OO03BOJIAET OGECE[E'
9HTh 60JBMTYIO THOKOCTE H YIPOCTHTE YIIpaBiaeHwe nMu. ME1 moapobHee mo-
TOBOPHEM 00 OIpeJeleENH TOJATHK | VIIPABIEHHHA UMK HHMKE B 3TOH rJIage.

TepMHEH «DOTHTHEKA», HCOOJIb3VEMEII kKak B pamrax FGA, Tar
_@ u RLS, DOHMMAETes IPH 8TOM II0-PASHOMY (0 TeM yiEe TOBOPHUIOCH

B 9T0i raBe n B raase d). [omntuxa FGA moxo:mxa mHa ceoio RLS-
¢TE3KY» TeM, 9TO OEA He SBIAeTCSI 00BeKTOM ¢XeMbl (TO ecTh He mpH-
HANEKNT HHKAKOMY IT0Ib30BATeN10). JII000H noas3oBaTensb ¢ mpH-
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Brneruedt [ XICU ] Ha maxer DEMS FGA MOEeT CO3TATE M ¥ IAMUTE IO~
THKY, CO3JaHHYIO IPYTUM NoAb3oBaTeaeM. [losToMy pasyMHO OT3EI-
BATE NpUBMAeriio TX"CUTT nys pomw PURITE (eesm oHa Oulla BELIAHA).
Crneayer BHIOABATH IPUBHJIErHio cXECUT: HA ZaHHBIH DAaKeT TOJALKO
TeM IOAb30BATEIAM, KOTOPEIM OHA TeHCTBUTENbHO HeoDXomiiMa.

IlonmTuka nobaprena — Tenepsb TAOMHITA HAXOAUTCS DO HAA30POM, H Heii-
CTBHA M000T0 00pamamwInerocda K Hell TONB30BaTENsI BYAYT PerucTpupo-
BaTBCHA. THH. HTO eC/IN IOJNBE30BATEE SCOtt BBEINOJIHHAT TB.K.Oﬁ onepaTop:

SELECT salary
FROM hr.emp
WHERE emnpid = 1.

TO OH OymeT sammcaH B :KypHAT ayaaTa SYS, FGA_LOGS.

Ina mpocMoTpa KYPHANA ayAWTa BBITIOJHHTE BAITDOC K TPEACTABIEHMO
caoBapsa gagabix DBA_TGA_AUDIT _TRAI.. (EcTecTBEHHO, AJIS 3TOTO HEODXOIH-
Mo ofsagares npuBHIermeii SCLECT Ha »To TpeAcTaBIeHHE, KOTOPAs MOMKET
OBITE MOJAYYEHA Uepes Poab i OBITH BhlZaHa HAOPAMYIO, Kag SELECT ANY
DICTIONARY.) Haopumep:

SCITCT db user, sql text
FROM dba Tga audit trall
WHERE chiect_schema = "HR® AND object_name = "LEMPT,

s sganpoca, BEIMOJHEHHOTO TOJLKO 4YTO K Tabnume EMP, BEIBOgATCS Cle-
IVIONIIe JaHHELIe:

ODB_USER SQL_TEXT
SCOTT  wselect salary “rom hr.enp where empid = 71

3adHKECHPOBAH HE TOJIBKO CaM (DAKT BEIOODKH JaHHBIX U3 TaOMMOBI DOTBB0-
BaTeneM Scott, Ho ¥ TOUHBIHA TEKCT BRIDOJHEHHEOTO 3aIpoca.

Ecau nns rabamige onpepeaena noautuka FGA, To Takyio Tadbiauiry
_.@ Hemb3sl OpeodpasoBaTh CpencTBaMH BeTpoeHHOTo marerta Oracle
DEMS REDE=TNITICH. ITonbiTka mepeonpeneleHuda TabAMILLI, HAXOJA-
D meics nop wouTpodaem FGA, nmpueomutr k ommdxe ORA-12090:
«cannot online redefine table» . ITostony nepes cosgaaneM NOIHTH-
kM FGA gas raGianusl caeayer NoAyMaTh 0 BOSMOMKHOCTH e¢ peopra-

HHUZATUH B DYAYINeM.

AyaouT n pasznnyHble sepcnn CYB /] Oracle

AVIOAT | AeTaNILEE A ayIAT OTAHIa0Tea o sepenit Oracle9i m Oracle 10g.
3/eck TepeducIenkl OCHOBHEIE PazIudnd. Bojgee noapodEad HHGOpPMATHA
00 HCIOJL30BAHNY STUX ocobenHocTel OyaeT npuBefena Husxe (B 4aCTHO-
cTu, B pazgene « FGA B Oracle 10g»).

s B Oracle 10g paciapena hpyERTHOHEATBHOCTE onepaTopa AUDIT, meooms-
3yeMOTr0 B 00BIYHOM ayAHTe A7 PETHCTPATHH (pakTa BHIGOPKH ¥3 OTIpe-
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genenHod Tabaunel. Temeps 0H MoKeT co0HPaTh HHQOPMALIHK O BEI-
OOJIHeHHOM onepaTtope SQL, uTo G510 HEBO3MOKHO B IpeIbIAYINeH Bep-
cun. (MoeT TOKa3aThesI, YTO YCOBEPIIEHCTBOBAHUE AeJaeT OOBIYHEIN
u getansHBIH ayauT B Beperun Oracle 10g npakTHUYecKH HAeHTHYHBEIMH,
HO Ha caMoM JeJIe 9T0 He Tak, 0 4eM ellle 6y aeT pacckasato gajblie.)

* B Oracle®i geTarrBEBIi AYIAT BeJeTed TOMBKO A onepaTopos SC_ECT, HO
He I1d TAakHX omepaTopoB DML, xar INSCRT, LPDATE mw DCLCTC. B Oracle®:
co0paTh HHQOPMALHIO O TOM, YTO OBIJIO H3MEHEHO, MOJKHO TOJIBKO IIO-
CPEeACTBOM COBAAHHS TPUITEPOB JJIsI DTUX ONEPATOPOR ¥ BHECEHUSI 3aH-
cell B skypHaAbEYIO Tabmuny. B Oracle 10g mexasusm FGA mozBoasieT
cobupaThs cBegeHHUa U 06 sTux omeparopax DML. Xora Tpurrepsl He
OYEeHB YacTO BoCTpeboBaEw npu padore ¢ Oracle 10g, 5O uHOTAA HMeeT
CMEICT UCTIONTHL30BATE UMEHEO TPUITePH, a He FGA. 06a moxoa UMerT
CBOH JJOCTOHHCTEA U HEAOCTATKH, KOTOPEIE OyYT PACCMOTDPEHEI HHUKE.

¢ B Oracle9i geTanbHpll ayAHUT 3a0yCKAETCS IPU CCBIJIKE Ha 000 ¢ToI-
fell M3 cOMCKA, 38JaHEHONO IPH coz3Aanul noauTuku. B Oracle 10g ope-
JOCTABJIEHA BO3MOYKHOCTE BRIOODA: BRITIOJHATE AYJUT OPHU CCELIKE HA
JIIOﬁOf/-I CTO..’IGE]_T, H3 COHCEAa WJIH TONBKO IPDH VIIOMPTHAHHAHA BCEX CTOJIGIIOB
COMCEA.

Kakue ewe cBepgeHus cobupaet FGA?

B paccmoTpeEHOM paHee IpHMepe MCIOJB30BAHHA AVAWTA MBI BRIOHDATH
JaHHEBIE 0 II0JIE30BATE e, BRIIOJHHUBIIIEM 3aIIPOC, U O TEKCTe 3anpoca. B sxyp-
HAaJI AyAUTA 3a0UCHIBAETCH ellle MEOr0 APYroi HEQOPMAIHH, IPH 3TOM BAXK-
HEeHIITUM ABJAETCSA BPEMSA BEINOJAHeEUA AeiicTBuda. CronbGerr TIMESTAMF mpea-
craeneaud DEA_FGA_AUDIT_TRATIL XpaHHUT BPEMeHHAYIO MeTKY, 714 TPOCMOTRA
KOTOPOH BBEI, BEDOATHO, 3aX0TUTE UCIOAB30BATE cleAViomuil opMat (gas
oTofpaskeHr s DOTHOTO 3HAYEHNA):

[G_CHARCTIMESTAMP, ‘mm/da/yyyy hh24:mizss’)

Emme pAL Dole3HBIX CTOJMOIOB MO3BOJSAET YCTAHOBATE JAYHOCTH TOIB30BA-
Tensd W OOMVUHTH MOAPoOHBIE CBeleHHS 00 OTCIeXKHBAEMEIX AeHCTBUAX
(uT0 moMoOzKeT 0fecnedynTh KOHTPOJIHPYEMOCTE U Ya0bcTBO aranmsza). Ilepe-
yucauM Banbosiee BajKHLIe cTONOOEL OpeacTaBaenansa DBA_FGA_AUDIT_TRAIL:
DB_LSER

Ilonr3oBaTens, BEITOMHABOIANA OEPATOD.
SGL_TEXT

TeKcT BRIIOJHEHHOTO DOJIB30BaTeIeM SQL-omnepaTopa.
TIMESTAMP

MoMeHT BpeMeHH, B KOTOPEIH TONB30OBATEE BRIIONHUI JecTRIE.
0S_LSER

HWMa morbsoBaTeNs OHEPRIIHOE[HOFI CHCTEMEI, DOAKJIIYHUBIIETOCHA K 6a-
3€ TaHHBIX.
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USERHOST

TepMHUHAT HIH KIHEHTCKUE KOMIOBIOTED, ¢ KOTOPOIo 0510 OCYIIeCTBIIE-
HO MOJKJIITeHHE.

EXT_NAME

ITomb30BATEb MOKET TPOXOAUTE BHEMTHIOK aVTEeHTH(UEKAINIO (HanpH-
Mep, uepe3 LDAP). B aToM caydyae UMA DOJIB30BATENA B CHCTEME BHEII-
Hell ayTeHTHPHRALNYN ABJIAeTCHA BadHBIM IapPaMeTPOM, KOTOPBIH salu-
CBHIBAETCHA B AaEHBIHA cTON0EIT.

SCL_BIND

3HadueHndA DepeMeHHEBIX CBA3EIBAHHA, HCI0JIB30BaHHERIX B 3aTpoce (IpH
UX HATUYIUH).

FGA v peTpocneKkTBHble 3anpochbl

J1s Toro 4ToBE NOHATE, MOYeMY DOJIE3EO UCIONIb30BATE AeTAJBEBIH ay UT
B COYETAHUM ¢ PETPOCHEeRTHBHBIME 3anpocaMm Oracle, paccMOTpUM OaHH
opumep. Ilpegmonoxkum, 410 A (AAMEHHCTPATOD 03Bl AAHHBIX) CMOTPIO
B )KYPHAJ ayauTa I 00HAPYKHEBAIO TAM, UTO IONER0BATENE Scott BEIAAT Ta-
KEVI0O KOMaHEaY:

SELECT salary FRCM hr,emp WHERE empic = 100,

Tax cmyunmnocs, uro cay:xamuii ¢ Homepom 100, — aTo 51, mosTOMY 5 HCIHI-
TBEIBAK IIOK OT Toro, 4To Scott noarmanes, Kakasa y MeHda zapiiara. On
yiKe HAOeJIHBAJCA HA MOE€ MECTO, TaK UTO HEeYAHBUTENHEHO, UYTO OH DPEIInI
OpOBEepHTH MO0 3aprniaTty. IloToM MHe B FOJIOBY OPHUXOAHUT TAKAST MBICIE:
34 [ocHIefHEe BPEM#A Y MeHA ObIJI0 HECKOJIbKO DOBRIIIEHHUH, HRMEHHUBIIUX
Moo zapoaaty ¢ 12000 zo 13000, zarem go 14000 z markonen go 15000.
HaTepecHo, uTo yRUgeI Scott: HOBYIO WU cTapyio zapoaary. W ecnu cra-
Py, To Kagyo umerso: 12000, 13 000 nnn 140007 Ecnu d cam BBITQIHIO
TOT 3Ke 3anpoc, 4To 1 Scott, To yBury Terymyro Benunuuny — 15000, a He
TO CTapoe 3HAYEeHUE, KOTOPOe OBIJIO JOCTYIIHO IPH BEIAAUE 3ampoca Scott.

Oracle9i momgep:KHBaeT 3aMedYaTeNbHYI0 (PDVHKIHOHAJIBHOCTH, HA3BIBAE-
MYIO pempocnerxmustuis zanpoconm (flashback query), KoTopas IIOMOMKET
OTBETHTE HA HAIIH BOOPOCH. C ee MOMOMNIBIO MORHEO BEIGUPATE 3HAUSHNE HA
OHPE,IIBJIBHHI:IEL“I MOMEHT BpeME€HH B IPOLIJIOM BHe 328BHCIMOCTH OT TOI'O, H3-
MEHSLIOCEH JIM OHO H/UIH (PHKCHPOBaJIochk BOnocaeacTeun. dasaliTe mocMoOT-
PHUM, KaK 5TO paboTaer.

IIpeanono:kUM, 4TO H3HAYANLHO BeJIHYUHA 3apILIATE papaanact 12000.
S0L> SELECT salary FROM emp WHERE empid = 100;
SALARY

12600

Barem 10 @rosa oEa GbliIa TOBBIOIEHA MOMM HadaabHHEoM mo 13000, nn-
dopManug o ueM ORIIA 3aHeCceHA B a3y JaHHBIX.
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5GL> UPDATE emp set salary = 13000 WHERE empid = 100;
1 row Lpdated.
S0L> COMMIT,

OnBaxo Takoe NOBBITIIeENe MeHA He yeTpouno. 11 uioHAa mocie MOBTOPHBIX
IeperoBopoB MoA 3apinara ObLIa yeeandesa go 14 000.

3GL> UPDATE emp set salary = 14000 WHERE empid = 100;
1 row updalec.
SQL> COMMIT,

Ho s Bce emie xoTen Gonemero. (Hy uTo g MoTy cKazaTs? ¥ MeHA OUYEHD
MHOTO pacxogos.) ITocie moJMrEX OHCKYCCHHA MHE YIAJNOCE YORIHUTH MOEro
HaYaJdbHHEA B TOM, YTO TaKie pabOTHHKI, KaK A, Ha Bec 3010Ta. 12 Hiordg
3HAUeHHe OBII0 HaMeHeHo Ea 15000.

SGL> UPDATE emp set salary = 15000 WHERE empid = 100;
1 row Lpdated.
SOL> COMMIT;

Cerogus, 13 uwoHsa, Mosa sapniata cocrasasgeT 15000. Hns Toro urobn:
YBHUAETH €€ BeIIHUHHY HA 9 HIOHA, CaeayeT MCIIOJB30BATE DETPOCHEKTHR-
HBIHA 3anpoc. CuHTakcue AS (I Mo3BOJIALT CO3JATEH TAKOM 3ampoc:

S0L> SELECT salary FROM emp AS OF TIMESTAMP
2 TO_TIMESTAMP( '6/9/2004 01:00:00", "MM/DD/YYYY HH24:MI:85")
3 WHERE empid = 100;

SALARY

TouHO TAK JKe, VKAZLIBAA APYrUe BPEMEHHLIC METKU, MOMKHO BBISICHUTD
3HAYEHHA CTOXOMA B APYrHe MOMEHTEI BPEeMeHH.

Ecau BLI YRA3EIBaeTe BPpeMEHHYIO METRY B Opeaao:Kenmm AS OF mocie nme-
8H Tabnune, To Oracle monyuaer sHaUeHIe M3 CETME@HTOB OTKATA, 4 He H3
pearbHol TaGMAUIE (IPH YCIOBHH, YTO CETMEHT OTKATA JAOCTATOYHO BENIHK
U B HEM COAEPKHUTCS TPeJINecTBYIOMee N3MeHeHHI0 3HAYEHHAE CTOIOMmA).
B paceMoTpeHEOM TIpHMepe OpefrIoaaraeTcsa, YTo cerMeHT OTKATA XPaHuT
HU3MeHeHH:d 3a yeThipe AHs. OnpefesinTs MM H3MEHHTE 3T0 SHAYEHHEe MO -
HO Yepes mapaMeTp HHHIHanusanny 6assr gauusix UNDO_RETENTION (samaet-
csl B ceKVHAAxX). Bri6panaHoe MHOIO 3HAUeHHE B 4 AHS BOOJMHE 06BIYHO OIS
MeAJeHHO H3MeHSIOIHUXCca 6a3 ZaHHBIX (Kak Hamia HR), Ho B OBICTPO Me-
msaonuxcea OLTP 6asax gaoHBIX (HampHMeEp, B cCHCTeMaXx OpOHHPOBAHI)
cleAyeT BEIOpPATE OojbIIee 3HAYEHNUE.

IIpu BHecennn uaMeHeHud B Gasy gapseix Oracle sanuceiBaeT BOspacTar-
MUH CUETUNK — CUCMeMHEbIl HOMep usdmeHenus (System Change Number —
SCN), KoTOpBIA OIHOZHAUHO HASHTHPUOHPYET HsMeHeHHA. Brarogapsa To-
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MYy, 9TO KasXKI0MYy HaMeHeHHi0 conocrasaed somep SCN, Oracle moxkeT mo-
JAV4YATH CTAPOE 3HAYEHHE, HAWAA cooTBeTcTBYOmImit HoMep SCN m sarem
3a0POCHB 3HAYEHHUE IJIA JAHHOTO HOMEDA U3 CeTMeHTa OTKAaT4a,

B opearigymem nprEMepe HCOONB30BAJach BpeMeHEAsdA MeTKa, 4 He HoMep
SCN. Kax e Oracle comocraenaer somep SCN BpeMeHHoH MeTKe, U Ha-
obopor? Hasa sToro mecooabsyercsa Tabamma SMON_SCN_TIME, moamepsKHBae-
mas opomeccom SMON, KoTOpPBIH 3aDMCHIBAET BPEMEHHYIO METKY H COOT-
BeTCTBYIOIMHAT et HoMep SCN. Cregyer, oqHaK0, HMETH B BHAY, YTO HOMEpA
SCN 3anuceIBAaTCA ¢ HHTEPBAJIOM B OATH MHHYT. IIpHBegeM OIpUMeEp HC-
ODOJIb30BAHNA Taﬁ.TIH]Z[BI:

SELECT time_gp, scn_bas FROM sys.smor_scn_Lime
Bripoa 6yaeT TaRHEM:
[ IME_DP SCN_BAS

(06/28/2004 15:29:26 1167825228

06/26/2004 15:34:33 1167828855

06/26/2004 15:39:41 1167827058

06/26/2004 15:44:48 1167827476
¥ Tax janee ...

ObpaTuTe BEHUMAHAE HE DATAMHAHYTHBIE IPOMEHYTHHA MEMKAY BDEMEHHBIME
merramMi. Ecmu B npeanoxkennn AS OF peTpocOeKTHBHOIO 3allpoca YEA3aHA
BpeMeHHasa MeTKa, To Oracle cumraeT, uro HoMep SCN ocTaeTcss HEM3MEH-
HEIM H& IPOTSMKEERH OATH MUBYT. Hanprmep, B IpUBeJeHHOM BEIIIE BEIBO-
ne orobpasxxaerca Homep SCN 1167826228 B 15:29:26, u 1167826655
8 15:34:33, gTo mOApPA3ZYyMEBAET, YTO IATH MUHYT MERKIAY STUMH BpeMeH-
HBIMH MeTKaMmu 3HayeHme SCN Brcerga ocraBasock pasEBIM 1167826228.
Konaeuno, aTo HeepHOo. Homep SCN ypenmuuiaca ¢ 1167826228 mo
1167826655, na 427 equEnDn 3a H MEEYT, YTO ABIAETCA Pe3YALTATOM IOCIE-
JOBATeILELIX IPHPANleNHi B COOTBETCTEHH ¢ MHOTOUHCIeHHLIMI H3MeHe-
HHUAMH, He oTpaskeHEbIME B Tabaune SMON_SCN_TIME. PeTpocneKTHBHBIN 3a-
OpoC He MOKeT I0/Iy4YHTE 0ojiee AeTaNbHYI0 HE(QOpPMaIno, yeM HoMep SCN,
IO3TOMY OH CIHTAET, 9TO 3TOT HOMED OCTAETCH HeN3MeHeEHBIM Ha TPOTAMKe-
HUY OATHAMAHYTHOrO HHTepBaaa. IlosToMy 3ampoc HINET OJUH M TOT 3Ke HO-
Mep SCN — 1167826228 — 5 15:29:26, B 15:30:00 u rak sroTs go 15:34:33.
Tax uTo, yKazas J00VI0 13 9THX BPEMEHHBIX METOK B IpeimoxeHum AS OF
PETPOCHEKTHBHOTO 34Mpoca, BRI TOMYINATE OJHHA W Te Ke JaHHEIe, MOTOMY
uTto Oracle 6yaeT IPOH3BOAHATE IOUCK II0 QZHOMY U TOMY 2Ke HoMepy SCN.

R

- Henons3oBaERe BPeMEeHHON METKH B PETPOCIEKTHBHOM SATIDOCE 110~

s 3BOJAST MOAVINTE PE3VIBTATH ¢ JUCKPETHOCTLK) B TATE MHHYT, HO
e = s

W M. ge Goxee Toumo. A monydeHNA TaHHBIX HA TOYHBIH MOMEHT Bhe-

(153
" MEeHH CIeIVEeT MCTIOIB30BATE Tpegaokernme AS OF SCN.

Hna nonyueEnda aKTUYECKIX 3HAYEHUH HeoDOX 00 HMO YKEa3hlBATh KOHKPET-
BeI# HOoMep SCN. IIpeasinymuil 3a1poc MOMKHO A3MEHHATH CIEIVIOMIHM 00-
pPazoM:
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SELECT salary
FROM &np AS OF SCN 1167826230
WHERE empid = 100:

3uauenre OyaeTr noaydeno auas SCN 1167826230 u B pesyarTaTe OyneT
BORBpAIleHO TOYHOe 3HaUueHHe AJIA yKaszaEHoro HoMmepa SCN, a He OKpyr-
JIeHHOE B PAMKAX MATUMUHYTHOTO HHTEPEAJA.

Homep SCN #ABadeTCcA KIIOYSBOH COCTABIAKMEH EYpHAJA AeTATbHOTO
ayanTa. Homepa SCN D03BONAOT «BEPHYTHCSA B IMIPOMOIIoe» OJIA OOpeene-
HHf SHAYEHWH, BOOCIEeICTBAN DOABEPIIINXCS MSMeHeHAAM, HA OLpeleIeH-
HEIT MoMeHT BpeMmenu. Cronben SCN opegcrasmerust DBA_FGA_AUDIT_TRAIL
perucTpapyeT HoMepa SCN Ha BceM OpOTS:XKeHHHW BeleHHA :KypHaJsaa. Iasa
TOTO 4TOORI ONpeeIuTh, KaKoe HMeEHO 3HaueHMe cTos0ma SALARY yBuaen
TOJIBROBATENE Scott, MOKHO BRITIOJHUTE CJISAYVIOOIHH 3a0poc, KOTOPEIH To-
aygaer HoMep SCN O0pa BRIGODKe 3aTHCH TOJAb30BaTeneM Scott:

SELECT SCN
FROM dba Tfoa audil Lrail
WHICRE cboect _schama = “lIR° AND object name = "[MP;

ITpeamonomum, dyro danpoc seprya 14122310350, Torma BEIDOJNHAEM €11E
OMH 3aIpOC, TeIeps yike 4TO0BI Y3HATH TOUHOE sHaveHne cronbma SALARY,
KOTOpoe yBHIeN Scott.
STLECT salary
FROM emp AS OF 3CN 141223710350
WHERE empid = 100,

Ceegenus o6 SCN B sKypHaNTe JeTAJIBHOIO ayIHTA UIPe3BRIYANHO BaKHEI,
TAK KAK COXpaHeHUe JaHEHBIX, KOTOPBIE MOJb30BATEb VBU/IEI B Pe3yIsTa-
Te BEIOOJHEHHs CBOEro 3a0poca, obecneduBaeT KOHTPOJIUPYeMocTh. IToM-
HHUTE 0 TOM, 4TO 00LeM AOCTYNHLIX JAHHEIX OTKATA 3aBHCHT OT pasMepa
TADJIMYHOTO TPOCTPAHCTBA OTKATA W 3HAUEHWS TapaMeTpa UHUIIHAJIN3A-
muH 0aspl gagHBEIX UNDO_RETENTION_PERIOD. B¢ QeKTHBHBIME OYAYT TOJBKO
OOepaTUBHO BREIIOJIHEHELIE PETPOCIEKTHBHEIE 3aIIPOCE. B IpoTHBHEOM CiIy-
yae JAHHLIE MOTYT OBITEH TEPE3ANUCAHEI, U NONMYYeHUE TOUHBIX PETPOCTEK-
THBHBIX JAHHBIX OKa3KeTcsd HEBO3MOMHBIM.

W
.-‘." H]_)H HeoﬁXO,I[HMOCTH KHaK MOHHO 501’19& TOYHO OOTpPeneJuTh 3HAYUE~
f:, HMA CTOODIIA HA VKASAHHLIN MOMEHT BpeMeHM CHeAVeT HCIoIbso-
N

Yo BaTh BIpennosmenny AS OF He BpeMeEHYIO MeTKY, a HoMep SCN.

Hactpounka FGA

IlocMoTpEM KOJ, WCOOJALBOBAHHBINA B OpPeABIgVINEM pasfene, IS BBOAA
B AeHcTEWE MeXaHU3MAa TeTATbLHOTO AYAUTA AaA TaGTHITE

BEGIN
DEMS_=GA ade_policy (oh ect_schema => "HR',
ob-ect name =» '"EMP",
policy name =» 'EMP_SEL"
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EMD:

B mpumepe npuBeaeHa abGCcOoMOTHO 3JIeMeHTApHAS NOJHTHEA. B peasbHON
JKHSHHE BaM HYMKHO OyAeT HacTpouTh AeTAJBHBIH ayjuT Tak, YToOBl OH OT-
BEYAJ BAIIUM KOHKPETHHIM TpeboBaEuaAM. B mocreAyoOiux pa3fenax BbI
y3HaeTe, KAK MO HO HACTPAWBATH NOJHATHEKH.

BoiGop cTtonGuoB ans ayguta

Ecan sannceisaTe mHQOPMAaUNI0 KAMABIN pas, Korga KTo-TO 4TO-TO BhIOe-
peT U3 TabauIH, KYPHAT aYIUTA CHIBEO PA3PACTETCS, I HM OY/eT CI0KHO
VIOPaBiaAThE. BO3MOKHO, MMeeT CMBICT PErnucTPUPOBATH AOCTYI TOJIBKO
K onpefenenHoMy Habopy crondmnor. HasaiiTe BepHeMes K ONHUCAHUIO TAG-

JUNEI EMP.

S0L> DESC emp

Hame Null? Type

EMPLD NOT NJLL HUMEER(4)
EMPNAME VARCHARZ{10)
JOB VARCHARZ (9)
MGR HUMBER(4)
HIREDATE DATE

SALARY NUMBER( 7, 2)
COMM NUMBER( 7, 2)
CEPTHO HUMBER(Z2)

Ecau BHEMATEILHO IOCMOTPETE HA CTONONE], TO OKAMKETCH, UTO AMA HEKO-
TOPEIX U3 HAX ayAAT MO:KHO CYHTATE OoJiee BasKRHBIM, YEM JIJIs OCTAJIBHBIX.
Hanpumep, Bce obpamenns & cToadmy SALARY permcTpuposaTh HeoOX0gHUMO,
a 3EaveHusa crondma HIRCDATE, BOBMOXKHO, HE CAEAYET TAK Ke CTPOrO KOH-
TPOIHPOBaTE. JlaBaliTe NIpeANONI0KHM, ITO HA ATOT pas3 HEOOXOAUM AYAUT
JocTyna TOJAbKO K cTonbmam SALARY u COMM, 2o He X0 BeceM ocTalbEEIM. s
STOTO CleAyeT 33JaTh 3HAUeHWe IapaMeTpa audit_column Opomeaypsl
ADD_PO_ICY esreAyrOITEM 00pa3oM:

BEGIN
DEMS =GA.adc policy (oh ecl schema => "HR",
ob ecl name => "EMP",
policy name => TEMP_SELT,
audit_column => "SALARY, COMM’
)
EHD:

Taxas HacTpOMKAa IPUBOANUT K TOMY, UTO KYPHAJ aYAUTA IHIIETCS TOABKO
B CcJy4ae, €CJNH I0JBb30BATeNb BRIOMpDaeT ZaHHBIE U3 CcTOJOIa SALARY mam
COMM. Ecnn 3anpoe ofpaniaeTcsa TOJIBKO K cToa0my ENAME, sKypHAI BECTHCH
He OVIeT.

Bce BrimeckasaHHOE OTHOCHTCA HE TOJABKO K CTONOIAM, ABHO HA3BAHHEIM
B BamIpoce, HO W K cToJM0IIaM, Ha KOTOpBIE 3aIIPOC CCHLIAeTCA HesBHO. Ha-
OpPUMED, 3aTpPOC
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SCLECT « FROM ke, emp;

BEIOTpAET BCce cTONONBL U3 Tabaumer [MP, BKaouaa COMM m SALARY. IloaTomy
3TO HelicTBHE 3anuceiBaeTcs. HecMOTps Ha TO UYTO HMEHA CTOJIOIOB IBHO HE
Ha3BaHEL, 3aIIPOC CChlIaeTesl Ba ENX HesIBHO.

W
w B Oracle9i meTaapERI ayIUT 3a0VCKASTCA, KAK TOABKO BCTPEUYaeT-
L & A CCBLIKA HA 11000l M3 CTOAGIOR, MePeuICJeHHRIX B IIapamMeTpe
- 'ﬁ; audit column. B Oracle 10g cymecTByeT BOSMOMKHOCTE YKABATE, CJ&-
" OyeT M BKJAKYATh AVIHT IPU CCHIIKEe HA 00uH U3 ¢TOA0IOB, HIN e
TOALKO OIPU CCLIIKE HA 8¢¢ CTOMOIE (eM. pasgen «FGA nna Orac-

le 10g»).

BbiGop ycnoBun aygura

TIpeanosoxuM, 9TO BATIA KOMIIAEHA ABNAeTCA TofansHOU Kopnopanuei
¢ 50000 (nym 6osree) COTPYIEHKOB, pasbpocaHHBIX 0 BceMy MApy. Ilpuan-
Mas BO BHUMAHWE PasTHUYHA TPYAOBBEX 3aKOHOZATENHCTB W MHKJIOB OILJIA-
THI, MOYKHO CKa3aTh, ITo 6a3a AaHHBIX TepcoHana HR paboTaeT OpeHMYIIIECT-
peaHo B pexxkume OLTP. Ecom B oTOM ciIyuae perucTpHpOBaTh Jioboe obpa-
menme K croabmam COMM m SALARY, TO MVYPHAJI ayAuTa 0UeHEL CKOPO paspac-
TETCsl [0 HeVIpaBAseMblX pasMepoB. OBJyMEbIBas BOSMOMKEEIE pelleHHd,
BBl MOKETE 38X0TeTh OrPAHNYNUTE PErHcTpannio odpamenuil TOMBKO B BbI-
JaromuXces cnydanx (HaopuMep, IPH NOILITKE OIPOCMOTPA 3aPILIAT, IPEBHI-
maromux 150000, umru mpr DOOBITEE MPOCMOTPA daliell TUIHON 3apra-
Th1). IlogobHEOE OrpaEnYeEre MOMKHO 384aTh B nonutuke FGA, yxasas yc-
J06UE B cCIeTHANBEOM IIapaMeTpe audit_condition IpH BEI30Be Opolle YV PhI.
Ecnu mosrmTAka yike OLLIa oopedesena, YIAIAEM ee:

BEGTN
DEMS_~GA. drop_pelicy (object_schema => "ARUP",
ohect name => "EMP’,
policy name => "EMP_SEL”
¥
EMD;
3areM co3gaeM HOBVIO HOJIHTHKY:
BEGLN
DBEMS_FGA. ade_policy (objecl schema =» "HR",
oblect_name => "EMPT,
policy name =» "EMP_SEL",
audil column => "SALARY, COMM',
audit_condition => "SALARY >= 150000 OR EMPID = 100"
)i
FHD

1lapamerp audit_condition HcmoXb30BaH A8 OPAHHYEHHS PErHCTpamui
B )KYPHAJE ayAATA TOABKO TEMH CIYUAAMMA, KOTAA 3HAUEHHe cToNbma SALARY
opepsimiaeT 150000 mwnu xorpa suagesue EMPID pasro 100. Ecan noneszosa-
TeNh BLIOHpAeT 3ammeh AAs KOT0-TO, Yhbf BapljaTa paBHA, HaAIPHAMED,
149999, Taxoe geiicTBHe He GyaeT perucTprpoBarsed. O6paTuTe BHUMAHNAE,
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YTO 1A (QOPMHAPOBEHUA BaNACH JKYPHANA AYAUTA Ee00X0AUMO BEINOJIHEHHE
000uUX YCIOBHRI: TONB30BATENE TOMKEH 00PAIIaThHCA K ONPeAeleHHEEIM CTOJI0-
IaM U VCIIOBHE aAVANTA JOAEHEO OBITH BRIIOJIHEHO. ECIIN moIs30BaTeIE HE 06-
panraeTcs K sHaueHH cTonbma SALARY mam COMM B sampoce, TO »KYDPHAJ He
oyaer QopMUPOBATHC, Jade eC/IN 3a0paluBaeMast SaIuch MMeeT sHaYeHue
150000 B crombue SA_ARY. Hampumep, mycrs sapunaTta Jake cocTaBmsaer
160000 u ero nperTuduraTop EMPID pasen 52. Ilonp3oBaTesb, KOTODBIH IPO-
CTO XOUeT Y3HATD, KTO ABMIETCS €70 HAYaILEWKOM, BLIAET TAKOH 3anpoc:

SELECT mor

FROM enp

WIITRE empic = &7

ITonnzoBaTens He BEIOMpAeT AaHHBIE HU U3 cToabma SALARY, am ma COMM, mo-
ATOMY KYDPHAI He Begercsa. OaQHAKO 3aTpoOC

SELECT mgr
FHOM enp
WHERE salary > 160000,

(opMmupyeT xypHasa. Cronbern SALARY ynoMaAHYT B npeanoxkesnd WHERE, mo-
BTOMY IOJb30BATENb HEABHO BEIOHpaeT ero, TaK UTO YCIOBHe 00panieHust
K CcTONOOY BRIDOJSHEHO. 3HadeHHe SALARY H3BIeUeEHBIX 3a0Ucel NpeBRIIIA-
er 150000 — ycrosme aypuTa BEIDOMHeHO. Ofa COOBITHA DPOHZONIIHA, IIO-
aToMy OyAeT c)OpMHPOBAHA BAIIMCH B JKypHAJIE ayAUTA.

[ Jng reHepUPOBAHNA 3AIIUCU B MYPHATE ayIUTa HeoOX0IUMO HACTY -
f‘!, nieHre deyx cobBITHI: yCAOBNe ayjHTa AOMXKHO OIeHHBATHCA KAK
Ol B

© i ¢MOTHHA> U TOTB30BATENb X0IKeH BHIGUDATE COOTEETCTBYIOIITME
© croadusl. IIpw HACTYIIEHHH TOMBKO OTHOTO COGRITHS 3aTHCEH AYIH-
Ta He 6yneT chopMHEpPOBAHA.

YcinoBue ayguTa He 00A3aTeIBHO JOMMKHO CCBLIATHCA Ha CTOMOOE! TAaOIH-
IB1, AJIA KOTOpO onpefeeBs NTOMHTHKA, OHO MOJKET CCRIIATLCA Ha U Apy-
T'de 3Ha49eHHA, B TOM YHCIe HA ]]CEB,E[OCTDJIﬁ]IBI. HGCJIE,E[HH.EI BOSMOXXRHOCTH
y,[[OﬁHﬂ TOrAa, KOr'da Bbl XOTHTE OTCJIEeXKHBATE )IeﬁCTBHﬂ He BCeX I0Jb30Ba-
Teneil, 2 TONEKO HeKOTOPEIX. IIpegnomnoskum, aT0 Tpedyerca perucTpupo-
BaTE oGpamennd K Tadamme [MF nonxs3oeaTena Scott. OnpegengemM moamTu-
KY CTeAyIOOIAM 06pazomM:
BEGTH

DEMS -GA. ade_policy (eb-ect schema “HH',

I
W

obsect_name => "EMPT,
pulicy name =» TEMP 3EL",
audit ¢olumn => "SALARY, COMM",

audit_condition => "USER=""8COTT"""'
¥
CHD:

Perumcrpuposarscd OYAYT TONBKO JeHCTEUA NOab30BaTend Scott. ¥Yenosue
MOJKEO 0e3 Tpy/a 3aMeHUTh Ha Gosee Moaxosdlnee, HaIpAMED, vEasas USCR
IN ("'SCOTT ", "'TRED' '), 9T0OB BEIOUYATE ayauT 11d Scott u Fred.
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BoamoxkHO, TpebyeTcd pericTPAPOBATE BCe AeHCTBHA, KOTOPBIE BBIITOJIH-
IOTCA 0 3aBeplleHHHu pafodero OHA: OHOpeAenseM MOJHTHEY CJeAVIOIIHM
obpasom:

BEGLIN
DEMS_-GA. ade_policy
{chiecl _schema = "HR",
choecl _ramne => "EMP’,
policy _rame == CEMP_AH,
audit _column => "SALARY, COMM",
audit_condition =>

‘to_number{to_char(sysdate, " "hh24' ')} not between 09 and 17°

—

FHD;

PermcTpupoBaThes OYAVT Bee obOpanieHus K crondmam SALARY u COMM Bcex
OoJIb30BaTe e, BHINONHEeHHBIE BHE BpeMEeEHOTIO HETEPBAJIa, HaUHHAIOIIE-
roca B 9 gacor yTpa M 3aKaHIABAIONIErocd B § 1acoB Bedepa. Bee DOMHTHKH
OBLTH HAZBAHEI [MO-PARHOMY H OTpeJAeNeHEl AndA ofHOMH Tadmunsl — EMP, mo-
3TOMY BIOOCJEICTBHH B KyPHAJE ayIHTa MO¥KHO OyIeT HIeHTH(OUIHPOBATD
3aIIMCH, BEI3BaHHBIE IPIMEHEEHNEM KaKI0H U3 ToMUTAE. Hanpumep, 4To-
6B Y3HATH, KAKOI TONMB30BaTeNb obpamanacd K sanucam [MF B Hepabouee
BpEM#A, BBINOJHHM TAKOH 3a1poc:

SELECT db user,

FHOM dba_fga_avgit_trail

WHERE peclicy name = "EMP_AH™;
Br1 MoskeTe 3amaTh N060€ KOMTUIECTBO YCIOBHH, VIOBIETBOPAOOINX KOH-
EpPeTHBbIM TpeﬁOBaHI/IHM ayinuTa JJIA Bameil codbcTBeHHOH Dasbl AaHHBIX.

3anuncb nepemMeHHbIX CBA3bIBaHUA

A noaroToBUN OTAHUHYIO JOBYIIRY AndA Scott — nonb3oBaTend, KOTODPBIHA
J0HT IPOCMATPHBATE 3a8PILIATEH PASHBIX BEICOKOOIIAYNBAEMEIX PYKOBO-
JuTenel HAMIeH KOMOIAHHH H MOIO B TOM ducie). Teneps Ka el pas, Ko-
raa Scott 3axodeT v3HATE pasMep TAKO# 3apINATHI, 3TOT (hakT OVIET sanu-
CaH B JXYPHAJ ayIHTa.

OnBAKO OIPeAIOJI0MHM, UTO [TOCTIE BCEX BTHUX TINATEJbHBIX OIPHUTOTOBIeEHH
Scott mouyBCcTBYET, YTO «3ANAXJO MKAapPeHBIM», I KaKHM-TO 0GpasoM pac-
KpoeT Mol niaaH. Byayyun HCKAKUNTENbEC Co00pa3uTeIbERIM, OH H3MEeHSI-
eT CBOH 3ampoc, HCOOJB3YS NEPEMEHHYIO CBSIBRIBAHHS U HaJesICh TeM ca-
MBIM H30€KATE AVAUTA:

S0L> variable EMPID number
5G1> execute :EMPID := 100
501> SELECT salary FROM emp WHERE empid = :EMPID;

Ho ero MomBITKA TePNAT HeYAAYY, Tak Kak FGA co6upaeT zHAYEHNUA TIepe-
MEHHEBIX CBA3BIBaHHNA (B JomOJHeHHe K TercTy SQL-oneparopa). 9TH 3HA-
YeHHS MOKHO YBHIETE B cTondme 5(._BIND mpeacraBaenrss DBA_FGA_AUDIT_
TRAIL. B mpeasigymnieM TpuMepe OBITH 6B 3aTHCAHEBI CTeIVIONIHE AaHARIE:
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501> SELECT sql_text,sgl_bind FROM dba_fga_audit_trail;

G TEXT SQ1 BTHD

select » from hroemp where empid = enpid #1(3).100

OGpaTHTe BEUMaEWe, UTC IepeMeHHEle CBAZRIBAHNSA 3alIUCHIBAIOTCA B (hop-
Mare

#1(33:100

rae
it
YKAa3BIBAET HA TO, UYTO PeUYL UIEeT O MepBOoi MepeMeHHOI CBARLIBAHNIA.

Ecnn B 3a0poce HeCKOJBKO IIepPeMeHHbIX CBA3BIBAHHA, TO HOCIEIYIO-
mie OVAyT 0ToOpasKaThCA KAk #2, #3 u T. O.

(3)
¥YraselBaeT paKTHIECKYIO AJTHHY 3HAUYCHH IepeMeHHOH CBA3LIBAHMIA.
B mamem npumepe Scott memonbzoBan zpauenre 100, mMosTOMY AJTHHA
paBHAa 3.

1100
YrassBaeT (DaKTHYECKOe 3HAYEHWE IePEeMeHHON CBA3BBaHWA. B maH-
HoM caydae 310 100.

Cronberr SCL_BIND comepskKHT CTPOKY B3HAYEeHHH, €CJIH HCIOJL30OBAHO He-
CEOJIBEO Ie€PeMeHHBIX CBA3bBIBAHHM. HH.HDHMBD, ecJIH ObI 380poc OBLI TAKHM:

SGL> VARIABLE empid number
501> VARIABLE sal number
SG1 > BEGIN

2> ;empid ;= 100;

3> :sal := 150000;

4> END;

5/

PL/SOL procedure sugcessTully compleled.

SGL> SELECT + from hr.emp WHERE empid = :empid OR salary > :sal;
To cTosbern SOL_BIND BeIrIsaZes OB cIeAVIOOIHM 00pasoM:

#1(3):10C #2(5): 15000

IlepemeEHBIE CBSIZBIBAHHA HAEHTH(OUIIMPYIOTCA NO3UIIHEl, 3HaUeHHEM
U ANUHOHE 3Ha4YeHU.

3anuchk 3HaYeHU IepeMeHEHEIX CBA3LIBAEHS IPE3BRIUAiHO BaXKHA, IPUIeM
He TOJMBKO B OeJAX KOHTPOIHPYEMOCTH, HO H AJs AHAJMN3A [adJI0HA JOCTY-
Oa K ZAHHBIM, KOTODBIH CIOMEO HCCIEJOBATE KAKUM-TO HHBIM CIOCO0OM.
TIpeATOTOMR UM, BBl XQTHTE ONPEAENT: HAUIYITIYIO CXEMY HHAEKCHPORA-
HUA 14 XPaHWIAMa gasHeiX. CiefyeT Ha HEKOTOPOe BpeMA BRJIKNYATH [e-
TaXbHBIH ayAUT ANS 00BheKTOB, 3aTeM MPOAHATH3WPOBATE 3HAUEHHS CTOIG-

-

moB S0L_TOXT u S0L_BIND xkypHAaNIa ayAuTa U TOIYIATH NPe/cTaBIeHTe 0 TH-
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nax BHa‘IBHHﬁ, BHGHD&EMHX IIoJAb30BATEIAMI. TaKon HH(J[JODMHHI/IIO MOM-
HO OBIJIO OBl TAKIKe OOJVIHTE H3 OpejacraBneHumsa Y$5CL, Ho gamHOE
OpelcTaBJIeHHe OCYIINeCTBJIIAeT BbIﬁOpRy H3 pasjaendaeMoro 1oyja, i3 EoTopo-
r'o ¢ TeYeHHEM BPEMEHH CTaphble ONepaTOpPhl MOIYT OBITH yiaaseHbl. JKypHa-
el FGA coxpansiores B rabaume FGA_LOGS a0 Tex nop, DoKa aZMHUENCTPATOD
0as3rl AAaHHEIX ABHO He yaanxuT ux. Illosromy :mypransl FGA obecnedyuBawT
DoJlee Haje:RHBIHA MexagusM c0opa TEKCTOB 3alDOCOB U 3HAYeH U IIepeMeH-
HEBEIX CBA3LBIBAHNA. HOJIYHEHHL]B CBEACHHUA OKA3BIBAIOTCA BeChbMA IONE3HBI
Opu pazpaboTKe CTPATErHH HEACKCHPOBAEUA U CeKITHOHHUPOBAHHTA.

OTKNOYeHe 3anncn nepemMeHHbIX CBA3blBaAHWA

B HeKOTODPBEIX cayUaaxX HeT HeoDXOJUMOCTH B 3alHCH B JKYDHAJ aynHTa
SQL-TeKeTa U 3HAYEHUH DepeMeHHBIX CBABEBIBaHUA. Torga MoyKHO OTKJIIO-
YUTH PETHCTPANH TAKUX 3HAUEHUH ANA SKOHOMUHW TpocTpaHcTBa. s
aToro (T. e., vTo0bl He 3a0HUCHIBATD 3HAYEHUA IEPEeMEeHHBIX CBABHIBAHUI)
cJleIyeT YCTaHOBHUTE napameTp audit_trail mpomeaypsr ADD_POLICY makera
DBMS_IGA B 3Hadenne DB (opexpameHne c6opa TekeToB SQL u 3Hauennil me-
PEMEHHBIX CBA3BIBAHMNA) BMecTo DB_CXTENDED (c6op TercToB SQL u 3Haue-
HHii IepeMeHHEBIX CBA3LIBAHHS). SHAaYeHHe o yMoadaauio — DB_EXTENDED.
Hanumnrem PL/SQL-6nok ana oTkI04YeHEnd cbopa TercToB SQL 1 3AaYemHi
IepeMeHHBIX CBA3BIBAEUA (HapameTpy dudit_trail opucBanBaeMm 3HaAYEHHE
KoHCcTaHTEL DBMS_FGA. DB):

BEGTN
NEMS =GA.add pelicy (ckjsct schema => "HR",

ohject name => "EMP’,
policy name =» "EMP SEL",
argit columr => TSALARY, COMM™,
avalt condition => "SALARY >= 150000 OR FMPID = 100",
audit_trail => DEMS_FGA.db
)

END;

/
¥

3apaHue moaynsa obpaboTku

Brr yixe Bugenu, kag FGA mosmer permerpupoBath (paxT BeiOOpEH (SE-
LECT) nanneix (B Oracle9i) us Tabanne: mau pakT BEIIOTHEHEH OIlepaTopa
DML (8B Oracle 10g) B Tabnume :kyprana ayauta FGA, IGA__0GY. FGA ooa-
JeDKHBAET €Ile OJHY BAMKHYI0 (PYHKIHIO — BO3MOXKHOCTE BBIMOIHEHHS
xpasumoit PL/SQL-oporpaMmel (xpasuMoii npomeaypel Ha PL/SQL umu
Java-metoga). Eciu xpasuMasl Iponegypa, B CBOIO O4epelb, HHKAICYIH-
pyeT TporpaMmy obonouxnu (shell) manu onepannoHEHOH CHCTEMEI, TO H OHA
MOKeT OBITEH BEINONMHeHA. Takasa efUHHOA XPAHHEMOHM TPOrpaMMEl HAREIBA-
erca Modynem obpadomicu (handler module). B TpeAniaynieM TpuMepe TPH
COBJaHHH MeXaHW3Ma aynuTa And ofpamieHWid K Tabiaune EMP MoKHO mo-
TOTHUTEIBHO YVEAZATH XPAHMMYIO ODOTEAYDY [AJA BEIDONHEeHHA (OTAENh-
HYIO HJIH B cocTaBe nakera). Hanpumep, IIs BRIIOJIHEHHAA XPAaHUMOH IIpO-
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Oeayphl Myproc, OPpHHAAJIeKADIed noab3oBaTento FGA_ADMIN, OpocTo BHIZBI-
BaeM nponeaypy ADD_POLICY ¢ nByMs HOBBIMH IApAMETPAME:

BEGLN
DEMS FGA. ade policy (obecl schema =x "HR",
ub,ectfname =» "EMP",
policy name => "EMP_SEL",

audil column "BALARY, COMM ",

aucil_gordibion =» "SALARY »= 150000 OR =MPID = 10G°,
handler_schema => 'FGA_ADMIN',

handler_module => "MYPROC'

i

! \

END;

Eenn yeropmsa NOMUTHEY aYAUTA BRIDONHEHL!, M BCTPEYAETCHA CCRIJIKA HA
VKA3aHARIE CTOIGIEL, TO TPOUCKOMAT ABa COOBITHA: JelcTBUL DETHCTPHADY -
eTcA B MKYypHaJle ayguTa, W BRINOJHAETCHA OpoOeaypa myoroc B cxeme
FGA_ADMIN. IIpomeaypa aBTOMATHYECKH BEIIONMHAETCA B PAMHKAX ABTOHOM-
HOH TpAaH3AKIHU IPU KaKJZOH BCTABKE SATNCH B JKYDHAJN ayAHUTA. JTO 03-
HavYaeT, 9To Jro0Oble H3MeHeHHs, BHeCeHERe MogyneMm obpaboTru, OyayT
3a(pUKCHEPOBAHEI UNIH OTMeHeHE!l 6e3 oKasaEWa KaKoro-nudo Bo3geHCcTBHS
HA TPAH3AKIHIO CeaHca, BRIZBABINETO MOAYAh oGpabGoTku. OHN Tak:Ke He
OyayT MenIaTh BRIIIOJHEHMIO Ay AATA.

Eeay no Karo#-To pprauHe MOoAYab 00paboTKE He eMor 0TpadoTaTh
.@ koppekTHO, FGA He coodimaeT 00 omMbKe NPH BRIDOPKE JAHHBIX 13
Tabnunel. Bmecro storo FGA mpoeTo Moaga mpeKpallaeT u3paede-
HHE CTPOK, OJA KOTOPHEIX HE VIAJ0Ch BBIIOJIHHTE MOIVIb 06padoT-
KH. DT0 ZOCTATOUHO KOBADHAA CUTYAIIHA, TAK KAK Bbl HUKAK He Va-
HaeTe o TOM, YTO MOAY.JIb obpaboTku He oTpaboran. Bynyr Bosspa-
LIeHEl He BCe CTPOKH, TO €CTh Pe3yasTaT OyneT HEepepHEIM. [losTomy
YPESBBITAIIHO BAXKHO TIIATEABHO TECTHPOBATE TAKKE MOy !

Mozyns o6padorki ocobeEHO DOME36H, €CJIH BBl XOTHTE 3al0HCLIBATEL ZaH-
HEIE B cCODCTBEHHEIE TAOIHAIEI, 4 HE TOJIBKO B 00BIUHEIE TABIAIIEI KYPHATA
ayamTa. Ha mepBEIA B3TIIAA MOKeT DOKa3aThcd, YTO PeYh HIET O IPOCTOM
TOBTOPEHHH YKe UMeTelicad pyEROHOHEANbHOCTH. OIHAKO B CIeAVIOIIAX
pazgesax 6}’)18"1‘ OOKaA3aHO, 4TO TéM CAMBIM Bbl MOJKETE BHAYHTEIEHO pac-
IIIHAPHUTE CEOH BOZMOXHOCTH.

Hepocratkm HacTpoek FGA no ymonyaHuio

Ecnu BEI TOMHEHWTE, TPH JAeTAILHEOM AVIHATE KYPHAJBl ayAATa THUOIYTCA
B Tabammy [GA_LOGS cxemmr SYS Tabamusoro mpocrpaseTBa SYSTEM. Takoi
MeXaHH3M HMEeEeT TPH ODOTeHIIHAJIBHO CIabbIX MecTa.

1. Tag kax sTa TabIUNDA CONEPIKUT CEBeJeEHs 000 BceX obpalleHHsax Ko
BceM Ta0MIHOaM, LA KOTOPHIX ONpeleseH AeTANbLHBIA ayJuT, ee CONep-
JKIIMOe ABJNAeTCA KOH(PDUAeHNNAIBHBIM U JOJKHO OBITh 3aniunieno. On-
HAKO IOIb30BATENE 5Y5 HIH M060# ApYroii MOIE30BATEND C POTBIO ATMHT-
HHCcTpaTopa 6a3hl JAHHEBIX MOMKeT 6e3 TpyAa VIOANATH CTPOKH W3 HTOH
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TaOMHAIBL, YAAIAA TEM CAMBIM 3anucH ;kypHana FGA. Jlia upeseerdaidao
TpefoBaTeIbHEX K 6€30IACHOCTH OPTaHU3anmi (B 0cOGEHHEOCTH TEX, UBS
deSTeNBHOCTh PErYJIHDVEeTCS CIemHAJBHEIMH HOPMATHBAMH, TAKHMH
rkaxk HIPAA, Sarbanes-Oxley, Visa Cardholder Information Security
Policy) BosMOIKHOCTS DOALEIKH JAHHEIX ayauTa Hegonyctuma. Obecie-
UeHHe 0e30MacHOCTH AJA JKYypHANIa ayAuTa ABIAETCHA IepBOCTeleHHOH
3ajgadeil, a MEXAHU3M AYAATA «I10 YMOJYAHUIO» HTOTO HE TapaHTHpYeT.

JKypHan®E ayguTa BeAyTesd He TONBKO Aua omepatopoB DML, so u gmas
SELECT, mosToOMY 3a KOPOTKOE BpeMs MOKeT OBITH CTeHeDHUPOBAHO 00JIE-
oe KOMUYecTEo sanuceii. Yacrora ofpaniennil K fase JAEHEBIX H KOJH-
YeCTEO 34/IaHHBLIX TAPAMETPOR ayAUTa ONpeJeldT, HAaCKONbKED Cephes-
HBEIMHA MOTYT OBITh BEI3BAHHEIE 3THM Ipobiemel. B Oase ganabix OLTP
AYPHAJE ayaHTa (PacmoIo:KeHHBIE B cXxeMe SYS 1 TadIuIHE0M IPOCTPaH-
crBe SYSTEM) MOryT CYIIECTBEHHO «pasAyTh» TabAUdHQE MPOCTPAHCTBO
SYSTEM. Haske ecnn Tabnuna 6ymeT yceKaThCA IOCIIE IEPHOAUISCKOTO ap-
XABAPOBAHUA, MOMKET OKA3ATHCA, ITO YBEIHUHBINHeCA (paliabl JaHHBIX
HE MOTYT COKPATHTHCS OO0 Ope:KHEEro pasMepa, U B KOHIIe KOHIOB B Tab-
JIHYHOM IpocTpaHeTse SYSTEM OyaeT Macca HEHCIOJIB3YEMOI'0 MECTa.

ANbTEepHATHBHBIA II04X0/ 3aKI0OYa€TCsA B CO3LaHHH IOJIb30BATEIBCKO"
To JHypHAAA ayguTa U MOMeIleHHH €0 B DOJbB30BATEIBCKOE TAOIHUYHOE
IPOCTPAHCTBO, TAe UM Tak Ke VJo0HO YIpaBIfATh, KAk U JHOOBIM ADY-
rUM TabIUYHBIM OpocTpadcTBoM. MoKHO TakKe CIemNuaIbHO CIPOEK-
THPOBATH TAGMUITY TAKHM 006pasoM, Y4ToOR ONTHMH3WPOBATE NPOURBO-
AUTEJALHOCTh B apXuBanui. HanopuMmep, MOKHO CeKOTUOHUDOBATE Tal-
THIOY, CAeNaB VIpaBjaerEne 0oslee THOKUM.

IIpu HacTpoiiKe IO YMOMUAHUIO 3AMHCH IPOCTO BEOCATCA B }KYPHAT, HU-
KAKOTO VBeJOMJEeHNA O BOZHAKNIEH mpobreMe HHKOMY He OTCHLIAeT .
Oracle He mMOgAEPKHUBAET BOSMOKHEOCTE CO3AaHUA TPHUITEPOB AJA Tal-
JUOE JKYPHATA ayIdUTa, KOTOPEIE MOKHO OBII0 OB HCIONB30BATH AJIS
OTIPABKH 3JIeKTPOHHBIX COODMIEHHH WIH OpeayOpe:xkAeEnii. OgEAKO
BO3MOJKHOCTH aBTOMATHYECKOr0 BEI30BA XPaHUMOIl OporpaMMbl MOMKET
OBITH BECBMA IOJE3HOMH, eclI HeoOXOANMO BEIIOJHUTE KaKOe-TO Npejo-
npefiesleEHOE AeifiCTBHE NIPH BEINOJHEHEHH YCJI0BAH ayaura. Hanpumep,
KOrZa KTO-TO paccMaTpHBaeT AaHHbIe 0 sapiiaTe HauboJee BBICOKOON-
nTaYMBAaeMbIX TON-MeHeAKepoB Balleil KOMIAHMN, MOMKHO OTIPABIATEH
VBEAOMJIEHHE COTPYAHUAKY cay:Kk0b1 DezomacHocTH mocpeacTBoM Oracle
Advanced Queuning mmm QOracle Streams. MoHO Tak:e OTOPABUTH
DICKTPOHHOE COOBIeHHe OPH HACTYILICHHH ONPEeledHoro cOOLITHA
HIH 3aPeTHCTPHPOBATE (DAKTE JOCTYIA K JaEHBIM COTPYAHHEOB BRICO-
KOT0 paHra B CHeHaJbHOH Tabuie.

Monb3oBartenbckas HacTpoMKa ayauTa

PentuTs BOBMOKHBIE IPOOIEMBI MOMKET [I0JIb30BATENBCKAA HACTPOUKA ay i1~
ra. Cosmammm TaGnunmy Ana XxpameHusa zanuceil. OHa mMorna 6B BXOAHTH
B M0OVI0 CXeMy, HO U3 coobpakeHnil 6e30TTacHOCTH TOMECTHAM ee B CXeMYy,
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KOTOpad JAJA APYTHX Oelell HCOoJIb30BaThCA He Oyaer. ByaeM HCIOIB30-
BATE TY 3Ke CXeMY, UTO H paHble: [GA_ADMIN. Bor mpuMep Tako# Ta0IUOEL:

/v Oair Ha eef-caiTe: cr flagged access.sqgl =/

1 CREATE TABLE tlagged_access

2 {

3 fgasid NUMBER(20)

4 entryic NUMBER{20),

h audit cate DAIE,

3 fga_policy VARCHAR2(30),

7 db_use~ VAHCHAR(Z0)

8 05_USE” VARCHARZ(30),

9 authent_type VARCHAR2(30),

10 client_id WARCHAR2(100),

11 client_info VARCHARZ (64,

12 host_name WVARCHAR2 (547,

13 instance_id HMUMBER(2).

14 ip YARCHARZ(30),

15 term VARCHARZ(30),

15 schema_owner VARCHAR2(20),

17 table rane YARCHAR2(30),

18 501 _text YARCHARZ(641),

13 SCH MUMBER{ 10)

20 )

21 TABLESPACE audit_ts

22 PARTITION BY NANGE (aucit_date)

23 {

24 PARTITION w04mC1 VALUES L=SS THAN

a4 (10 DATE(02701/2004°, mm/dd/vywy ' ),
24 PARTLTION v0dm02 VALUES L=33 [HANM

27 (10 _DATE(03701/2004°, ‘mm/dd/vyvy ),
28 PARTLTLION w04mC3 VALUES L-33 [HAN

29 (TO_DAT=( 0470172004, 'mm/dd/yywy ")),
30 PARTLTLON w04mC4 VALUES L=S5 [HAN

31 (10_DAT=( 05/01/2004" , ‘mm/dd/yyyy '),
32 PARTLILION wQ4mCh VALUES L=88 [HAN

33 {TO_DATE("06/01/20C4 ", "'mm/dd/yyyy ")),
34 PARTITLION w04mCS VALUES L=53 THAN

35 {TO_DAT=( 07/01/2004 ", 'mm/dd/yyyy )),
35 PARTITION w04mC7? VALUES L=53 THAN

7 {TO_DATE( " 08/01/2004" , ‘mm/dd/yyyy ),
38 PARTITION y04mC8 VALUES LZSS THAN

39 {TO_DATZ{ 09/01/20C4", 'mm/dd/vyyy " )],
40 PARTLITION def VALUES LESS THAN

11 {MAXVALUE)

A2« )5

CrpaTerusa oUHCTKHA NJAHHOHW TAOMIHOEI UYPe3BEIYAHHO ITPOCTA: KAMKALINA Me-
CAIl BCe TAHHBIE aVANTa, CPOK XpAHeHU A KOTOPEIX IMTPEBEITITAET OAUH Mecdll,
IepeMeniaTCA B OTAeIbHOE ABTOEOMHOE XPAHAJIUINE H YIAIITCa H3 Tab-
aunel. Takum ofpasoM, TPOUCXOIUT IOMECAYHOe AUATIAS0HHOE CeKIIOHH-
poBarre TabaAnel mo croxbmy AUDIT _DATL. Korga OpHXOOHT BpeMs OYHCT-
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KM, A Mpeodpasyio CeKOui0 B Ta0JIuNy, HCIIOJAb3YA KoMarmy ALTCR TAB LL.EX-
CHANGLC FARTITION, a 3aTeM IepecHIJIAI0 COAEP:KIMOe HAa MAarHUTHVIO JIEHTY
OpH DoMOINA Takoi GpyHEImoHamsHOCTH Oracle, kak Transportable Tab-
lespace (mepeHocHMBble TAOMMUYHBIE OPOCTPAHCTBA). 3aTEM VIAJAI pasie’l.
Kamasril Mecsll cosgaoTess HOBBIE CEKITHU AJI5 HACTYIAIHX MecsIes.

Teneps HeOOXOAUMO CO30ATE IPOIEAYPY A 3aI0IHeEn Tabmunel. Bygem
pafoTars B TOH Ke Oe300acHOH cxeMe, TIe XpaHUTCA Tabruia (EanpuMep,
FGA_ADMIN). ITpomeaypa 6yaeT BRI3EIBATE BCTPOEHHVIO (pyHKIMIO DBMS FLASH-
BACK. GET_SYSTEM_CHANGE_NLMBER, mosToMy He0oOX0QHMMO ABHO BBIJATE IPUBH-
Jerdry EXECUTE Ha cooTEeTeTBYIOMIEN makeT. OT MMeHH IOJL30BATEI SYS
BEITIOMHACSM:

GRANT EXECUTE ON dbms_tlashback TO fea_admir;
Teneps cozgaeM Iponenypy.

S+ Qair na sed-cadre: access Tlagger.sgl -

1 CREATE OR REPLACE PROCEDURE access flagger
2 A
3 p table owner T VARCHAR?
4 p_table name IN VARCHARZ,
5 p_foa_policy IM VARCHARZ
6 )
7 IS
3 1_fgasic HUMBER{20);
9 1 entryic NUMBER{20);
10 1 term VARCHARZ (2000);
ih 1 db user VARCHARZ (307,
2 1 08 user VARCHARZ (30);
13 I_authert_type VARCHARZ(2000);
14 1l client_id VARCHARZ (100
15 1 client info VARCHARZ(64):
16 1 hosL rame VARCHARZ (30);
/ l_instarce_id HUMBER{Z2);
14 L ip YVARCHARZ (30 ),
19 1 sl LextL VARCHARZ (4000);
20 1 scn NUMBER:
21 BEGIN
22 1_fgasic 1= sys_context( USZRENY ", "SESSICNID );
23 1 entryia 1= sys_context{"USZRENY ", "ENTRYID');
24 1 term = gys_conbext(USZRENY ", "TERMINAL);
75 1 gk user 1= sys context(USTRONY, "STSSTON _USIR™ ),
26 1 05 user := sys context( TUSTRENY' "0S USIR');
27 1 authert_type := sys_context( USzRENY ', "AUTHENTLCATION_TYPE ),
23 1 client_id = gys_context(’ ENY, "CLIENT_IDENTIFIER );
2¢ 1 client info = sys context( US-RENY" "CLTENT TNFQ™ ),
a0 1 host rame i= sys context( "USTRENY' "HOST );
31 1 instarce_i¢ := sys_context{ USZRENY, "INSTANC=");
32 1 1ip 1= sys context(’ EWY, IP _ADDRZSS )
33 1 sgl text = gys context{ USERENY™, "CURRENT SQL");

34 1 scn = SYS.DBMS FLASHBACK. get system charge number;
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a5 INSTRT INTOS fTlagged access
36 {

a7 fgasig,

38 entryid,

39 augit_date,
40 fga_policy,
11 db_user,

42 05 user,

43 authent_type,
44 cliert id,

45 clierl_info,
46 host name,

T instance_id,
a8 ip,

49 tarm,

50 schema_owne 7,
51 Lable name,
57 sql_Text,

53 sCN

54 )

55 VALUES

56 {

57 1 Tgasid,

58 1 enlryid,

59 gysdate,

50 p_fga_policy,
i1 1 cb user,

57 1 os user,

53 1 _authent type,
54 1 clienl id,
féte! 1 ¢lient infc,
56 1 hest name,
67 1_instance_id,
58 A,

849 1_term,

70 pLable_owner,
71 p_table name,
77 1 sql1 ftext,
73 1_scn

74 I

/6= END:

6/

KrnrogeBBIe MOMEHTEI ROOa NOACHAKTCA B TaﬁJIH]IB.

Crpokn | Onucanne

3-5 O6paTHTe BHUMAHWE HA BXOJHLIE TapaMeTprl. B Moayae ofpadoTku Heod-
XOIMMO HCIOAB30BATE HMEeHHO IPHBEIeHERE 3IeCh MTapaMeTpPH, a He Ka-
KHe-TO APVTHEe, H MMEHHO B VKa3aHHOM MOPAIKe! Biaageaer] TadIMIlkl,
umMsa radauns 1 uMa noautuku FGA. Korneurno, nMeHa mapaMeTpoOB MO-
TYT OBITE TIOGBIMI, HO HX ITO3ULINS ONPEIEIAET UX HASHATEHHE.
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0

Crpornu | Omucanme

22-34 |3TH CTPOKH cOJepiKaT pasEoo0pasHYyH HEQOPMALNI0 O IeHCTBUAX H ce-
aHcaX moabsoBaTensa. FIx moxer 6wITh SoAblIe, — OHH MOT'YT MCOONBL30-
BATE BCK HH(OPMALHIO, NPEA0CTABIASMYK KOHTeKeToM USFRENY.

34 BosgepameHEHBIH (VHKIHEH TeKVIONE CHCTEMHBIH HOMep H3MeHeHHA
SCN zamichIBaeTCs B HYPHAT ayIUTA.

35 CoGpaEEEIe 3HAUEHMA BCTABNAIOTCH B CO3ZAHEYI0 paHee Tal0nuimy
-LAGGED_ACCERS,

HMa-sa ommbru Oracle Be1sop gyuxmmm 5YS CONTEXT( "USERZNY . 828
SIONID") Beerma BoaBpamaeTr (| BEyTpm obpaforumka FGA. Jra
omudka ObLEA MenpaBieda B BepeHd Oracle 10g Release 2. Ha mo-
MEHT COSEAHHA KHHUTH He CYIIECTBOBANO IATYA, MCHPABIMIOIIETO
STy OIWIMOKY LI NPEINIeCTRYIOIINX Beperil, mosToMy ¢Tpoka 2 Bee-
raa Oyzer uMeTh 3uadenne 0 (Ioka He BuiiizeT m He 6yzeT yCTaAHOB-
JIEH COOTBETCTRYIOIIMH TATT).

Haxonen, pofSasnaeM nponeaypy B noxutury FGA, urolnl oHa BRI3EIBA-
JMack ABTOMATHYECKH MPH BEINOTEECHUT YCIOBAH ayIUTAa:

BEGIN

DBMS_=GA. add_policy (ebisct_schemna = "HR",
chiect_name => TEMP,
policy_name =» "EMP_BEL",
audil columre => "SALARY, COMM™,

avdil condilion => "SALARY »>= 150000 OR EMPID = 100",
handler schema  => "FGA ADMTN',
handler module  => "ACCESS ~LAGGER
3
END;
/

Teneps OpH BHEIIOJIHEHHH YCIOBHH ayIHTa 340ACh BHOCUTCA B TaGIHIy
FGA_LOGS, a Tarsxke B Tabaumy FLAGGED_ACCESS. IpyruMm ciosaMH, I0IL30-
BATENBCKHAN 00paboTUnE ayANTa HEe OTMEHSAET BeJeHNe 00buH020 FKYPHAIA
ayaura. [IpHuumHaa TpocTa: MOAYIb 00paboTKA CAVIKHT He TOABKO IS CO3-
DaHHAA ODOAB30BATEILCKOIO JKYPEAJA ayIHTa, OH TAKMKE HCOIONE3YeTCd L5
ABTOMATHYECKOr0 BBI30BA XPAaHUMOM TpOIeAYPEl, KOTOpas MOMKET BBITION-
HATE pasHoobpasHble JeHCTBUA: OTOPABIATH SAEKTPOHHBIE COODINEHHS,
BEITABATE OPeAVIPEKIAeHUA, 00HOBMATE Kakoi-To (mar u T. 1. IlosTomy
CHOTEMHEIE JKYPHAJEL AYIATA HeoGX0IIMO IO Ie DK ABATE B TI0GOM cIydae.

Ecau HeoOxogumo obecneduuTs enie foiee HATEKHYIO 3aIMATY XPAaHUMOH
HEQOpMAONH, MOMKHO C034aTh HAeHTHUYHYIO TAOMIHUOY B yaaleHHOH Oase
JATHEIX H MCOONLR0BATE OFHOCTOPOHHEEE CORJAHNE MOMEHTAJTLHEIX KOIHI
B PeMXVNMe «TOJNBKO AN UTeHnA». J|71a mo6oi 2anAcy, BCTABIEHHON B Tal-
auny FLAGGED_ACCESS nmokansHOW 0a3bl JaHHBIX, CO3AA€TCH HWAEHTHUYHAHA
CTPORA B VaameHHO#H Tabmnme. Ho U 31eck BOBMOKERI 3I0yIOTPeGIeHHs CO
CTOPOHBI AAMAEHCTPATOPA BARLI JAHHBIX, KOTODBIA MOMKET VAANTUTD ;KYDHAI
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MOMEHTAJNbHON KOOHHA. O,I[HHB’.O B Gasax AaHHBIX C OTHOCHTEJIBHO HEBBICOKOI
AKTHBHOCTHIO MOMHO 3a14Th HOpOTHHﬁI nepHuon OE}HOB.T[BHHH, qT0DBl 3HAYE-
HIfA ODepejaBaldch CPpa3y IIOCHe HX IIOABJeHHA B HCXO,I[HOfI Baze AAHHBIX
Wy afMHHEECTPATOPa GBLIO OYEHB MATO BPEMEHW JJA VAANTeHUS 3amnuceil.
K coxanennio, TaKoe penlenHe ABIAETCH €JHMHCTBEHHO NOCTYNHEIM, TaK
KaK BHYTPH MOAYNIA 00paboTKH pacipe/lelleHHBIe TPAH3AKIIUY He NoANep-
JMHBAOTCA, DO3TOMY HEBO3MOXKHO BRIITOJHHUTE BCTABRKY HANPAMYIO B yVia-
MEeHHYIO TAOIHIY.

Maske ecan 3aMACH YAANEHBI, MOKHO MOIYIWTh 3HAYCHHA W3 APXUBHBIX
(aiinos ypHana npd nomome Oracle Log Miner. Tag samumianoT :ypHAa-
aul FGA B BLICOKOHAEKHBIX CHCTEMAX.

o
[ MoxHO HCIOb30BATE MOAY.Ib 00paboTKI HE TOJABKO 1A CO3LAHNSL
a:. NOJB30BATENBCKOT0 KYPHANA AYAUTA, HO H 41A BHIOIHEHHA IPY-

3 fp‘ IHX Onepanwii (HapuMmep, I OTIPABKM 3JEKTPOHHOTO cOofIIe-

* HHS pEBH30PY IpH 00palleHuH K 0cof0 CeKPeTHBIM JAHHRIM BHE pa-
fo"ero BpeMeHH),

ApMuHuctpnposaHue FGA

IToxa MBI TOBOPAJH TOMHKO O TOM, KaK 3aJaTh AETANbHEIH ayguT I OT-
JensHOH Tabaunel. AZMAENCTPATOD 6a3kl AAHHEIX OTBEUAET TaK/KE 34 HOH-
TPOJb U YIpaBleHEHe Beel kor(Urypanueit FGA.

MNpencrasneHne DBA_AUDIT_POLICIES

IInsa opocmoTpa monuTuy FGA, KoTophle yiKe OBRITH omMpeAcieHEI B Hasze
JMAHHBIX, MOHO OOpDATHTHCA K TPEACTABIEHHUIO CIOBApA Hasbl JAHHBIX
DBEA_AUDIT_POLICIES, EOTOpPOE COAEPKHUT CAeAYIOIIHe CTONOIIbI:

OBJCCT _SCHEMA

HmMa cxeMsl, KOTOPOl TPUHEAAIEKUT TAOTHIIA WU TIPEACTARIEHHAE, IITA
KOTODBIX OIpejelleHa MOJMATHKA.

OBJECT_NAME

WM Ta0MuOel HIK OpeACTaABIeHAA, 1A KOTOPEX OOpelelieHa TOJIATH-
Ka.

POLICY_NAMC
Hma nonurukn.

POLICY_TEXT
Ecnu cymecTByeT YCJIOBHe MOJMUTHKIM, HADpHMep SALARY>-750000 OR EM-
PID=7100, 0HO OIPUBOAUTCS B JAHHOM CTOJIOIE.

POLICY _COLUMN

Ecnu momuTurAa CBASAHA € ONpellelleHHBIMU cTonbmaMu (Hanpumep,
JKYPHAT ayanTa (POPMHPYETCA TOIHRKO TIPHA CCBITKE HA ONpeAeeHHBIe
CcTONOMET), HX HA3BAHUA BEIBOAATCA B JAHHOM CTONIOIE.
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PF_SCHEMA

Ecuu oopesened Mogyib 06paboTEH A4 IOJIATHEX, 0TOOpaKaeTed HMA
ero BIaAesbIA.

PF_FUNCTION
Ecnu monyne 06paGoTKHA onpefesieE U ABIAETCA He3ABUCHMOM Opome-
AVPO#i, BEIBOOHTCA ero uMA. Bcan Moayas o6paboTKHE ABAAeTCS HAKET-

HOH Ompomenypoii, To B JaHHOM CTOJONEe BEIBOJUTCA HMA OPONEeyDE,
a B ctoxbre PI_PACKAGL — mmda maxeTa.

PF_PACKAGE
Cum. onmeanwne cromboa PF_FUNCTION.
ENABLED

VYKa3eIBaeT, BEIYEHA MU MOITUTHKA ayauaTa (YES waum NO).
B Oracle 10¢ namHce mpeicTaBleHHe COAEDIKHT PaJ JOIOIHUTEIbHBIX
cTOJIOmOB:

SEL

INS

LPD

DEL

AUDIT_TRAIL

POLICY_COLLMN_OFTIONS

Qmu OyayT onucans! ganee B pasgene «FGA B Oracle 10g».

WUcnonb3osaHue npoueayp DBMS_FGA

DBMS_FGA — mocTaTOYHO IPOCTOM MaxeT, BKIKUYAKIIHNE B cedsa Beero 4 mpo-
TeAVYPhl, KOTOPEIE MOKHO HCIOJIB30BATE AJIA aAMHHHCTPHPOBAHH S AETANE-
HOTO ayanTa 6assl ganuasIx: ADD_POLICY, DROP_POLICY, DISABLE_POLICY m ENAB-
LE FOLICY.

Mpouepnypa ADD_POLICY

ITomanTe, uro monutukra FGA me ssasieTcs ofsexmony H6a3el JaHHBIX, ITI0-
BTOMY K Heli He IPUMeHIITCA 00r4HBIe onepanun SQL. Jlaa agMuBEHUCTPH-
POBAHUA DOMHTHKH HeOOXOAWMMO MCOOJB30BaTh Opomeaypy ADD_POLICY ma-
KeTta DBMS_FGA, KoTopas vike GBLIA OTIMCAHA BRIIIIE.

Mpouenypa DROP_POLICY

st yananeHus noauTHEH FGA clelyeT HCOOJIB30BATE Ipoleaypy DROP_FO-
_ICY maxeTta DBMS_FGA. HanpuMep, AJs yAadeHNA olpeeleHEOH paHee o-
JAUTUEKHN nua Tadaune! EMP EeobxoauM Takol ¢pparMeHT Koja:

BEGIN
DEMS =GA. cdrop_policy (object schema =» "HR",
object name =» "EMP",
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policy name =» "[MP_SCL°
v
FND;

/
P

Ecau mommTura He CcyImecTBveT, 6yaeT creHepupoBaHa omimbra: «ORA-
28102: policy does not exist».

Mpouenypa DISABLE_POLICY

MoskeT BOBENKEVTE He0OX0IHMOCTE BPEMeHHOT0 OTKIIYeHUI 3aTTHCH Ky D-
HaJla ayiuTa, HAOPHUMED AJA OYHCTKH KypHaJa ayJuTa Uil HSMeHEeHHs
TAGIUOEL O €00 XPAaHEeHHA. ¥ JAMATE TOTUTHRY He IPHAETCA, MOKHO IPO-
CTO OTKJIIOUHUTE €€, HCOOoNAe3ya npoieaypy DISABLE PO_ICY mareTta DBMS_FGA:

BeGIN
DEMS_-GA. disakle_policy (cbiect_schema => "HR',
ocbjecl name => "EMPT,
pelicy name => "EMP_SEL
»
END;
/

Mpouenypa ENABLE_POLICY

OTEKAIOYEHHA IOJNTHRKE COXPAHAETCA, TOJbKO He BEJeTCs 3aIHCh B JKYP-
gax ayzuta. Ilocie Toro kax HeoOXoAMMBIe MAHANYIIALAN IO 00CIYKHABA-
HHUIO BBIODOJHEHE], MOMHO CHOBA BKJIKYHTE DOJIUTHKY, HCIOMbL3YVSA OPOIE-
aypy CNABLC_POLICY mareTta DBMS_TGA:

BEGIN
DEMS_~GA. enable _pelicy {object_schema => "HR",
object name = CEMPY
pelicy_name => TEMP_S:zL°
i
END:
)

FGA B Oracle 10g

B sToM pazfele onoucaHBl cOenHaJbHEIE BOSMOKHOCTH W PaCIIUDEHNAA
dyernumoansrocTa FGA B Bepenn Oracle 10g.

JdononHutenbHbie KomaHabi DIVIL

B Oracle9i FGA moggep:XHEBaeT ayAUT TOJABKO AJIsI omepaTopa SELECT; rakue
oneparopel DML, xar INSERT, LPDATE u DELETE, geTasbHOMY aYAHUTY DOX-
BePrHYTEL HeeoaMoOXKHO. B Oracle 10g neTannERI#l ayAUT NOCTYIEH W AMA
onepaTopoB DML. Hosri#i mapaMeTp statement_types mpomeaypsl ADD_FOLICY
nakera DEMS_FGA 1Mo3BOJIAET YKA3ATh, AJA KAKHX OIEPATOPOB CJIeAVeT IIpo-
BOOUTE ayauT. Ilpogomxada OpeAblAVIITUH IPUMED, IPEAIOJI0KAM, UTO Te-
TIePH MBI XOTWM COOMPATE CBeleHH s 000 BCeX THNax onepaTopos: SCLLCT, IN-
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SCERT, UPDATE 11 DE_ETE, ama Tabaunsl [MF, HO TONMBKO B TOM cJydae, ECJIH BbI-
TOJIHEHE] VCIOBUSA AYANATA. ITOT0 MOMKHO JOCTAYE CAeAVIOIIIM 00pas3oM:

BEGIN

DBMS =GA.ade policy (obiect schema =3 "HR",
obiect_name == "EMP",
policy name => "EMP_DML
audit column => "GALARY, COMM",
audit conditicn = "SALARY = 150000,
statement_types => "SELECT, INSERT, DELETE,

UPDATE"

¥

END;
/

BanurcH MOTagamT BCe B TY ke tabmmmy FGA_L00$ m moeTynmHBI Wepes To e
OpeAcTaBJIEHHE CAOBApA AasHBIX — DBA_FGA_ALDIT_TRAIL. UToOBI YyUeCTh TPH
JOMNOJHEUTENRHEIX THOA obpanieHusa K aagasiM (INSCRT, UPDATC m DCLLCTL),
B OpeacTaBIeHe 706aBIeH HOBBIA cToxbern STATEMENT TYPE. Ecam HOBEIM TIa-
paMeTp IPOmeIypPhl OOYIIeH, TO PETHCTPHAPYOTCA TOJIBK0 onepaTopsl SELECT.

Hns onepaTopos DELETE ayauT BeJeTCHA BCerjga, BHe 3aBUCHMOCTH OT Hapa-
meTpa audit_column. leso B ToMm, uTo DELETE yaaaaeT BCIO CTPOKY U HEABHO
cCcrliaeTcs (Bo3aeHeTByeT) Ha BCe CTONNOIIEL TAOMUITEL.

Toasko HOPoOCTRIC OPeIHKAThRI [T(J €CTh COAePHaIae BCero OJHO Vea0-

‘,@‘ BHE) MOTYVT MCIOAbL30BATHCSA B mapaMeTpe audil condilion gna ome-

patopos DML. Henrsas, EATIPHMED, ONPeIeNITE MOJUTHKY IA Ie-
TaABRHOrO ayanTa onepatopoB DML, sagas napamerp aucil_concilion
CAeAYVIOMIMM 00pagomM: “SALARY >= 180000 OR FMPID = 100" . TTomaTHREY
Co3TATh VOACTCA, HO 00HOBAeHHA TAGAHMOE OVIVT 3aBEPIIATBCA
comnbroii «ORA-28138: Error in Policy Predicates (ommbGra
B OpefHKEaTe TOMUTAKK), AHAJXOIMYHO B audit conditicr Hembsa aa-
JaTh nonsanpoc. PaspenieHsl ToOIbKO IPOCTEIE IPEAHKATEL.

LononHuTenbHbIe NpeacTaBNeHns CroBaps AaHHbIX
M cTonoLUbl

B Oracle 10g B mxypHAaI AeTAILHOIO AYIHATA 3a0@ECHIBAETCA PAL JOLOJIHI-
TeJIbHBIX SJEMEHTOB, KOTOPBIE TOCTYIHBL uUepes mnpeacrapiaerue DBA_FGA_
AUDIT_TRAI_. Kpome TOro, HOABISETCA AONOJHUTEIBHOE ODEACTABIECHHUE
FLASHBACK_TRANSACTION_CUERY.

Mpeacraenedve DBA_FGA_AUDIT_TRAIL

B Oracle 10g B mpeactaBnedne DBA _FGA AUDIT _TRAI. mobaBmsioTcsd CIenyIiO-
OIHe HOBBIE CTOJIOMBI:
STATEMENT_TYPE

Tun omeparopa, AXS HOTOPOrO BEIIOIHEHA DETHCTPANHsA (EAOPHMED,
SCLECT, INSCRT, UPDATE mam DELCTL).
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CXTENDED_TIMESTAMP

B pononnenue K oOBIYHOH BpeMeHHOH MeTKe XPAHHTCS pacllHpeHbasd,
BRJIFOUAONIAA B cedd MUKPOCEKYHIEI, HacoBOM ModAc U APYTYIO AOTON-
HUTeJNLHY HHHOOPMaU.

PROXY_SESSIONID

I[JIH INPOKCH-MOJB30BATENA, INOJYUHNBIIEIr0 NPHBHJIEINID Ha OJOBEPEH-
HEI BXO4 B CHCTeMY, KdRK IIOKA3aHO HHMXeE, I/II[EHTH(I)HRETOP IIPOKCH-Ce-
aHCa cOoXDPaHAeTCsA B JaHHOM c*ro.nﬁm;e:

ALTER USCR sesta GRANT COMNNCCT THROUGH geeta;
GLOBAL_LID

Eciu moapsoBaTelb ABJAeTCH KOPIOPATHBHBEIM IOJL30BATENEM, Ha-
OpHAMep, oopedeneHAEIM deped LDAP, To ugeaTudIKATOD DOAL30OBATE-
IA OTJHYaeTcd OT 0DBIYHOro mieHTH(QUEaTOpa noxbsoBatend Oracle.
B sToT cTomben samucEIBAETCS HASHTHMUKATOD KOPOOPATHBHOTO HJIN
r1o6aTbHEOTO TOJIB30BATEN .

INSTANCE_NUMBER

IIpu ucnonesoBanud TexaOMorun Real Application Clusters (RAC) ka-
HKJOMY 9K3eMIIIAPY MOKET COOTBETCTBOBATH CBOH WAEHTH(OHKATOD Cce-
aHCAa, TO CTh I0Jb30BATEIbCKHI CEAHC OAHOZHAYHO HAeHTHPHITHPYETCA
KoMOHHamAed HOMEDA PKE3eMIIApa U uaeHTU(pUEaTopa ceadca. B Orac-
le 10g, B oTIMYHe OT TPEABIAYVIIAX BEDCHH, HOMED SK3eMILIAPa PETHucT-
pupyerca. (O6paTuTe BEUMAaHHE, YTO B IPHBEAEHHOM BEITIE TOH30BA-
TeJBCKOM YpHAaJe ayIATa Mbl COOMPAJIH 3TH CBeIeHMA . )

05_PROCESS

HﬂEHTHQJHKaTOP opomecca OHEpaHHOHHOﬁ CHCTeMbl OJIA [I0JIb30BATENE-
CKOTrO ceaHCA. JTOT PIJIEHTHCI)HH&TOP OH43bIBaeTCs qpessmqaﬁﬂo Ba-
HKeH, eCIII HEOGXOHHM dHAJHA3 COOTBETCTBYIOIIIETO li)ﬂfl.?la TPacCHpPOBRH.

TRANSACTIONTD
HagerTHduraTop TpaH3aKIHH, HCIOJIb3YEMBIH B PETPOCIEKTHBHBIX 3a-
npocax (gyis Toro 4Todsl HOHATE, MTO 34 3HAYMEHHe XPAHUTCSA B JaHHOM

cronbue, Heob0X0AMMO IPEACTABIATE cefe PeTPOCHeKTHBHEIE 3AIPOCH,
0 KOTODEBIX MBI TOBOPHJIH paHee B I'IABE).

MpepcraeneHue FLASHBACK TRANSACTION_QUERY

B Oracle 10g moaBxgeTca HOBOE TPECTABJIEHUE CA0OBApA AAHHBEIX, [LASH-
BACK_TRANSACTION_QULRY, moTopoe oToOpaskaeT BHIIOJHEHHBIE B Daze JaH-
HBEIX Tpausaknuu. [IpeacTaBieHne COAEPIKUT CAeAVIOIINE CTOMOIEI:

XID

Kamxpaaa TpaH3aKOHUA UMeeT YHHKAJIBHEIM HOMED, KOTODPBIH 3aIlUCEIBaA-
eTcs B TAaHHEIH cToa0er B BUe 3HAUEHNA THOA RAW.

START_SCN

CucremBBIi HOMep usMeHeHNA (SCN) Ha MOMeHT HAaUama TPAH3AKIIHUH.
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START_TIMESTAMP

BpeMenmasa MeTKa Ha MOMeHT Ea4ajia TpAH3aKIIHHA,
COMMIT_SCN

Howmep SCN Ha MOMeHT (PUKCAOHUH TPAHSAKIIHH.
COMMIT _TIMESTAMP

BpemenHada MeTKa Ha MOMeHT (pUKcAIlMH TPAH3AKIIHH.
_0GON_USER

TTomszoeaTens Oracle, KOTOPBIH OTEDELT ceaHC.
UNDO_CHANGLC#

Howmep SCN onepalfimi oTKAaTAa.
OFERATION

Tuno omepanuu (Hanpumep, INSCRT, UPDATC, DCLLTC). Ecam peub HOeT
o PL/SQL-610ke, To B cTonbme BeIBOAUTCS DECLARE mam BEGIN.

TABLE_NAME
WUma Tabaunsl, YDOMAEAEMOH B TDAH3AKITHH.
TABLE_OWNER
Bragenel BRINIEYIOMAHYTOHN TAbIHMITHI.
ROW_ID
HaesETHQUKATOP CTPOEH, KOTOPas ObLIA HE3MeHeHA IWIH IPOIATAHA.
UNDO_SOL

Oneparop SQL, KOTOPBIH MOKeT OTMEHUTh U3MeHeH!s, BEIIOJHeHHbIe
HCXOAHEIM omepaTopoM. Eciam mexoaHm#A omepatop SQL — INSCRT, To
B cTombie UNDO_SOL xpagwmTes DELETE, u T. O

HadopManna JagEHEOTO OPeCTABIeHHAA TONe3Ha B OCHOBHOM B PAMKAaX He-
NONB30BAHUA PYHKIHOHAIBHOCTH PETPOCIEKTHRBHBIX 3A1POCOE (HOBOI BO3-
mosxHocTH Oracle 10g), HO MOMKeT IPHUTOAUTHCA H AJIA AETAILHOTO AVAUTA.
Cromaben XI0 faHEHOTO OPeACTABIEHHS COAEPIKUT VEHKAIBHBIH HAeHTH(H-
KaTOp TPaH3aKOHH, KOTOPBIA TaKiKe XpaHHTcsa B croabme TRANSACTIONID
opencraBrennsg DBA_FGA_AUDIT _TRAIL. Ha ocHOBe »Toro cTonBIa MOMKHEO yC-
TAHOBHTE COOTBETCTBHE MeMJAY IBYMSA NpeJCcTAaBNeHHAMH H TOJIVIUTL BCIO
HHPOPMALOHIO O TPAH3AKIOHH, KOTOpas OpPHBEJA K PErHCTPAOHAH 3a0HCH
B JRKVpHAaJe ayauTa.

KombuHauna ctonb6uos

B mpeapiayiineM OpuMepe COHCOK CTOJMOIIOB 3afaBajcd cleiyoniuM oldpa-
30M:

audit_celumn => "SALARY, COMM-

910 osHadYaeT, 4To OYAET BECTHCH AVIHT OpPH obpalleHHH IOJIb30BATEIST
K cTonbmy SALARY mam COMM. OgHAKO B HEKOTODEIX CAVYasAX BOBEWKAET Tpe-
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DoBaHHE BECTH ayAHT TOJBKQ IPH CCBLIKE Ha 6C¢ CTOJOLE CONCKA, a He Ha
Kagoit-To odun us Hux. Haopumep, B 6aze gaEHbBIX [MP MOXKHO BECTH KYD-
HAT TOJABKO B TOM CJIVYae, CIH KTO-TO 00HOEpemeHHO BaTpalinBaeT aH-
HBIE W3 cTONOmOB SALARY u EMPNAME. Heiso B ToM, 4TO OPH JOCTYIE TOJBKO
K OJHOMY CTOJOLY pacKpbITHe KOHMUIAeENHANLHON nEGOPMaTIE MaloBe-
posTHO (OOBIUYHO TOJB30BATENb HUINET 3apIjaaTy M0 HMEHH COTPVIHHKA).
IlpennonomuM, 4TO ODONIBR0OBATENE BEIAAET TAKOH 3anpac:

SELECT salary =ROM hr.emp;

Byayr BeIBeAeHBI 3apIJIaThl BCEX COTPYAHHKOB, HO 0e3 YyRasaHHA TOTO, KO-
My Kakad mugppa coorsercrByer. Takasa mudpopMamus, CKOpee BCEro, He
npeacTasiseT ocoboro uaTepeca. IlpeanosoxuM Teneps, YTO BEILAH TAKOH
3aIpoc:

SELECT empname FROM hr.emp:

Brigarorca uMeHa COTPYAHEHKOB, HO 0e3 YKABAHMA MX 3apILIAT, CBEJEHHA
0 BapmyaTe 3aliUINeHB. HO ecyii TOJMB30BATENb BBHIMOJHSET CIAeAVIOOTHI
3ampoc:

SCLECT empname, salary FROM hr.emp;

TO fydem BhIBeJeHA HAEMOPMATIAA 0 3APNJIATAX C YRAZAEWEM COTDYAHHUKOB.
STD KdEK pPad Te ODaHHble, KOTOPbIE XOTe/JIOCh 6BI SallIHTHTb. I’I B 9TOM IIO-
cielHEeM caydae (HO He B ABYX OEPBBIX) JKYPHAJ ayAnTa COLEREUT I0JIEs"
HYIO HH(QOPMALIHIC, IORTOMY €ro CTOUT BECTH.

B Bepcun Oracle9i He cyimecTBoBaI0 BOSMOKHOCTH YEASATH B YCJIOBUH aVId-
Ta KoMOuEanuio cro1bmoB. B Oracle 10g 5To MoMKHO caesnaTs OIPH IOMOIIH
mapaMeTpa audit_column_oots mpomenypsl ADD_POLICY. Tlo yMOM4aHMIO 3TOT
oapaMeTp yeTaHOBJeH B sHadeEHe [BMS_FGA.ANY_COLUMNS, 9To ozEadaeT
BRIOUERHNe ayAUTa IpH ofpanieHuu K Mo0oMy U3 cronbnop coucka. Ecnn
3aMeHHUTh 3HAYeHUe 0 YMomuyaHwi 'Ha DBMS_FGA. ALL_COLUMNS, To mypHAaMT
ayaura 0yaer (OpPMHPOBATHCH TOJIBKO IPH 00padleHNH KO BCeM cTOIDmam
U3 CIHCKA. B HameM caydae cosgaeM TonuTuky FGA, KoTopaa Oyaer coa-
JaBaTh 3a0HCHh aVIUTA TOJBKO B TOM CAy4dae, KOTa MOJIbE30BaATENb BRIOMPA-
eT IaHHBIe H3 000HX cTONOIOB: SALARY m EMPNAME, ciegyonium obpasom:

BEGTH
DEMS_=GA. ade_policy {object schema => "HRT,

chiect_name =5 "EMP',
policy name => "TMP DML
auoit_column => "SALARY, COMM',
aLdit_cordition => 'SALARY >= 150C00 CR EMPID = 100°,
statemenl types =»> 'SELECT, TINSERT, DELETE, UPDATE",
audit_column_opts => DBMS_FGA.all_columns
¥

EHD:

/
&

Taras BOSMOMHOCTE ITO3BOJISIET CKOHEIEHTPHPOBATE VCHI A HA OTCIEKHBA-
HUHU TOMBEQ KJIUYEBHIX YCIOBHH (M YMEHBITHTE 00BEM MKYDHANA ay/UTA).
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s noauep:KEd HOBOM (DYHKIHOHAJBHOCTH B IpeactaBieHue DBA_AUDIT_
POLICICS B Oracle 10g moGaBneH psif DOMOJMHHTENIBHEIX CTOIOOOB.

SEL

YKasblBaeT, 3AlyCKAeT JU MOJHTHUKA BejlleHUe KypHasaa ayaura FGA
B cxyuae BEIOODHKH (SELECT) maEmerx (YES miou NO).

THS

To ke camoe, HO gia INSERT.
UFD

To e camoe, 50 gyst UPDATE.
DEL

To e camoe, 50 gi1d DELETL.
AUDIT_TRAT .

Croabrer SOL_TEXT m SQL_BIND 3amodgATCA TOJIBKO B TOM CIyYae, ecJin

napameTp AUDIT_TRAIL yeraHOBJIeH B 35aderne DB_EXTENDED (ymoauanue),

a "e B DB. JlagHBIH cTo0D 0TOOPAKAET 3HAUEHUE STOT0 TAPAMETDA.
POLICY_COLUMN_OPTIONS

VYKassIBaeT, BeJeTcd JIH JKYPHAJI ayIUTA IPH CChIIKE HA BCEe CTOJOIIBI
COMCKA BN HA JTI000i 03 OHX.

FGA n ppyrue texHonorum aygurta Oracle

B sToM pasaene Mu cpaBEEM FGA ¢ ApyrumMu TexBoNOTHAMHA ayaura Ora-
cle, B YACTHOCTH ¢ TPHATTEPAMHM W OGBIUEBIM ayVIAUTOM, M PACCMOTPUM TPH-
YHHBI, 10 KOTOPEIM HCIOJIb30BAHHE KAKOIO-TO H3 CIIOCO00B MOJKET OKHa-
3aThCHA IPEATOUTHTENLBHBIM.

JdeTanbHbI ayauT U TpUrrepbl

Hamenerus B 6ase faEHBIX, BHI3BAHHEIE BRITTIOJIHEEAEM onepaTopos DML,
TPagUIHOHEDO OTCIEKHWBAJIHCEH C IOMOIIBID TPUTTEepoB. TpHUTTEpsl VPOBHA
CTPOKH Aada Takux omeparopos DML, xax INSERT, UPDATE m DE_ETE, moryT
PErHCTPHPOBATE MM OOJL30BATENA, BPEMEHHVIO MeTKY, HUBMeHeHHHI
00'beKT U Apyrue cBegeHndA. IIpuBeseM npuMep 3alHcd H3MeHeHUH B Tad-
aure EMPF 0pu nmoMoniu Tpurrepa:

CREATE OR REPLACE TRIGGER Lr_ar_iud_emp

AFTER INSERT (R DELETE OR UPDATE

ON enp

FOR FACH ROW
BEGIN

INSERT INTQ augit_trail

VALUES (US:=R, SYSDAIE, "EMP®, US-zHENV ( 'ip_acdress')
. W-Tax panee ..
¥

EMD;
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Haunnasa ¢ sepcuu Oracle 10g FGA TarKe MOKeT PErHCTPHPOBATE TAKHE
cBeJeHHA Aad onepaTopoB DML: BpeMeHHYIO MeTKY HaMeHeHHA, IP-aapec
U MHOTOe Apyroe. McuesaeT Jiu B CBABH C 9THM HeOOXOAMMOCTE B TPHITE-
pax? He coBcem. B creayromux pasgenax 6yaeT NoKasaHO, 94T0 00a D0OIX0-
Ja UMeIOT CBOM IJIIOCH] M MUHYCHI.

AeTanbHbil ayauT

CHadyasa TOTOBOPHM O JAeTalbHOM ayauTe. FGA nMeeT HECKONBKO SBHBIX
OperMyOIecTB 00 CPABHEHHIO C TPATTEPaMH.

Omeceaexcusanue He-DML zanpocos

Ilepsoe NIpeHMYINECTEO yi:kKe HeOJAHOKPATHO OTMeUANIOoCh B STOH Tiage.
FGA DospoisAeT BeCTH 3allHCH AJA OOJb30BATElEH, KOTOPEIEe IPOCTO BEI-
fupamT JaHHbIE, He H3MeHAA uX. TpUrreps! He 3a0yCKAIOTCA IPH BEIOOP-
K€ JAaHHBIX, I03TOMY OHH OecIIoNesHEl AN ayIuTa omepaTopoB SC_LCT.

I pocmoma npozpammuposaniii

Tpurreps: TpedyoT Hanucaguda GoabmIoro 00’beMa K04a, COOTBETCTBYIO-
ero BallMM KOHKPETHLIM TpefoBAHMAM, KOTOPEIH 3aTeM eIle HYKHO
noagepxuBaTh. Co ceoel cTopossl, FGA He Tpebyer GOJMBIIUX YCHIHN
OT OPOTPAMMHECTA.

Pezuempupyennie codsimuas

Tpurrepsl 3a0ycKamTCA TOMBKO IPH UAMEHEHUH JaHHEIX, B TO BpeMA
kax FGA Bemer :XypHan BHe 3aBUCHMOCTH OT TOTO, MEHAJUCH JH JAH-
HBle. Keo gapHEEle OBLIH cHAYANA HU3MeHeHEl, 3aTeM H3MeHeHHe OBLIO
OTKAYEHOQ, TO TPHUITEDEl HE 3aPETHCTPUPYIOT U3MEHeHUdA (eCIH TOIBKO
BEl He HCOOJBL3YeTe ABTOHOMHEIe TpaHzagnmu). FGA BHOCHT zamucHm
B KYPHAT ayAATa TOCPEICTEOM ABTOHOMHABIX TPAHAAKIIHH, T03TOMY 06-
pamieErnA K OaHHBIM OyayT samucadbl. B chmcTeMax ¢ BBICOKOH samid-
IEeEHOCTHIO TAK0Oe TPeGOBAHHE MOMKET GBITEH 06SIB3ATEIBHBIM.

Koauwecmeo sanuceil wypHara

H])H BBINOJHEHHH H3MeHeHHd TPUITEPEL YPOBHA CTPDOKH BHOCHAT B :RKYD-
HaJ aVAHTA 0 OAEOH 3aIHCH AJIS Kam L0 H3MeEeHHOH cTpokHn. B cay-
gae ¢ FGA anma xamjgoro omepartopa B sKYpHANI ayjHUTa 3adHCHIBAETCHA
BCETr0 OHA CTPOKA, BHE 3aBUCHMOCTH OT TOT'Q, CEKOJIBKO CTPDOK 3aTPOHY-
TO, ITO YMEHBLIIAET 00LEeM JKyPHAJA.

Buwiop cmoaduyos

Ecou BBl XOTUTE OTCISKHUBATD AOCTYII TOJBKO K HEKOTOPBIM CTOIOIAM,
TO MOMKHO HCIOJBI0BATE Opeaao:xenue WHERE Tpurrepa. Hanpumep, gnsa
zanmcHd o0panieHHH TOMBKO K cToabmy SALARY, H3MeHHM TPHUITED cle-
AVIOTIAM 00pazoM:

CREATE OR REPLACE TRIGGER tr ar iud emp
AFTER INSERT OR DELETE OH UPDATE
ON emp
FCR EACH ROW
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WHEN {:NEW. salary != :0LD.salary)
BEGIN
THSERT TNTC audift trail
VALUES (USER, SYSDATZ, "EMP', USERENV ( ip_address').

== .., ¥ Tax panes ., .

=D,

/
Hna FGA npocTo 3afgaeM napaMeTp:
audit_columns => "SALARY’

Pesyabrar B 000HX cayuaax 0yAeT OLHHM U TeM Ke: H3MeHeHUdA OVAYT
PerMcTpHpPOBATHCA TOMBKO OpH 06pameHun ¥ croabiy SALARY. Ho ecTs
ODHO BasKHOe oTauune. Ecan cTonben SALARY He H3MEHMETCS, a IPOCTO
yOoMHHEaeTcs B Opefukare, To FGA OygeT y4YHTEIBAaTE 5TOT (axT,
4 TPUrrepsl — HeT.

Hpedemasnrenun

Tenepsb TPEITIOIONHUM, ITO CYITIECTBYET TpeAcTaBIerre YW _EMP misa Tas-
mumel [MP. 3To mpeacTaBIeHHEe, B OTIHYHE OT TAGJHIIEI, JOCTYIHO KO-
HEYHBIM [10JIb30BATE/NIM, TAK YTO BBl MOIJIH OBl OIpeAeSuTs Ha0op Tpur-
repoB INSTEAD OF anisi MAHHOVIHMPOBAEHS Tabaumell B cayuasx, Korga
OJIB30BaTEIH DYAVT MAEHIVIHUPOBATL OJAaHHBIMH IpeAacTaBaeHus. Ox-
HaKo ecau Tpurrep INSTEAD OF U3MeHUT 3JIeMeHT AAHHBIX, TO OOpelleJeH-
HEIE A4 TAaOJHUIOEl TPDUITEPEI AYAUTA HE CMOT'YT YBHAETH 3TO H3MEHEHUE
H COOTBETCTBEHHO He 3aperHcTpuUpyIioT ero. FGA permerpupyer miobnie
UaMeHEeHU A BHE BABUCHUMOCTH OT TOTO, KAK OHY OBITH COBEPTIEHbI.

Tpurrepsi

Beerga nu FGA orene)xnBaeT HeGoJIbIIHe HBMeHEHHISA JVULOIe, UeM TPUTTE-
pEI? 3TO He coBceM Tak. B 6omsimHECTBE cayuaeB FGA ¢ JerkocThsio obecme-
YHBaeT MeXaHH3M AeTalbHOTO ayAuTa, HeoOXOZHMMEIH AN YAOBIETBOpE-
AUA BAINUX TpeGoranuii. OMHAKO B HEKOTOPHIX CAYIAAX TPHUITeDHI pabora-
0T ayunie, yeM FGA:

Omcymcmﬁue Hendxodumocmi 8btdeleHUA GORBULOZ0 Ce2MeHma ontkama

Koraa monszoBaTens Scott HaMeHALT 37IeMeHT AaHHBIX, KAK MOMHO V3-
HaTh, KaKHM OBLIO 3HAYeHHe A0 maMeHeHusa? PaHee y:Ke roBOpHIOCH
0 TOM, YTO MOJKHO HCOOJL30BATE PeTpOoCHeKTHBHEIE sanpockl Oracle
JJIA [OJNYy4YeHH:A CTAPOro 3HAYEHHA W3 TabJMIEl ¢ DOMOLIBH HOMEpA
SCN, sanmcaEHOTO B :KypHaJe ayauTa. Hampumep, Aaa onpegeleHnd
TOTO, KAaKHM OB1JIO 3HadeHHe SALARY mo Toro, kax Scott ero msmenmna,
caeqyeT BRITIOIHHUTE TAKOH 3aIIpoc:

SELECT salary FROM emp AS OF scr 14122310350 WHERE empig = 100;

HWsmeserne npouzonuno 6 uwedA, a cerogaa 20 UwHA, T. €. npomtjo 14
JHell mocne HaMeHeHHA. PeTpoCcneKTHUBHLIH 3aIpOoC HCIOJIL3YET LA
BOCCTAHOBIEHHUS JAHHBIX CEIMEHTHl OTKATA, TAK YTO MAHHBIE JOJKHBI



FGA 1 npyrue TexHonoriav ayauta Oracle 347

TAM OIPHCYTCTBOBaTh. s Toro 94rolel MOMKEO OBLIO BEPHYTHCA K JaH-
HEIM II0 COCTOSHHI0O Ha 14 gmedl Hasaj, mapaMeTp HHHIIMAJIHBAIIAN
LNDO_RCTENTION PCRIOD mosskeH OBITH VeTaHOBIeH B 14 ameii. JIna sToro
B CBOIO OoYepedb He0OXOAMMO, 4T0OH TabIMUYHOE OPOCTPAHCTBO OTKATA
OBITIO JOCTATOYHO GONBOINM, YTOOLI BMenIaTh B ceds Taxkoil o6beM gaH-
HEIX. B oEMUHCTEe KOMIAHWH BRIJEIeHEHE TAKOTO GONBITOTO Tad M-
HOTO IPOCTPAHCTBA MOEKeT OBITE BeChMAa IIPOGIeMaTHYHBIM. OIoNIHHA-
TeMALHYI0 CA0KHOCTL COBAAET TOT (DAKT, UTO IPH OCTAHOBKE Ha3nl gam-
HBEIX JaHHBIe OTKATA OIPOIAZAOT.

Eca ke smecTo FGA HCIIOIB30BATE A OTCAKUBAHTA TOJ00HEIX W3-
MEeHEHHI TPUTTEPHl, TO CTAPbIEe 3BHAYEHHA MOJKHO JIETKO COXPAHUTE B ca-
MOM JKVPHAJE ayIHUTa, I OTPOMHOe TA0IHYHOE OPOCTPAHCTBO OTKATA HE
nouagobuTca. KpoMe Toro, ctapsle 3HAYUEHHS «BBIKHUBYT» M IDH OCTa-
HOBKe 0aspl JaHHbBIX. Tax uTo B NOZOOHBIX CUTYANUAX, BEPOITHO, pa-
3YMHee ODUMeHATE TPUITEPEI, a He FGA.

Xpanenie eutfopouinbvix OAHHLLX

HamEEle 0TKATA COOHPAIOTCA HE TOILKO LI HHTEPeCYIOIHX BAC H3Me-
HeHHH 6a3sl JaHEBIX, HO U AJA BCeX Bo0OIIe. B aKTHEHO HCIOTE3VEMBIX
f0asax JaHHBIX MOJKET (POPMHPOBATHCSA SHAYHUTENbHBIH 00BEM ZaHHBIX
OTKATAa, H MOJKET CAYUUTHCA TAK, UTO HeoOxXoquMada uahopManna 6yger
BRIYUINEHA W3 CETMEHTOR OTEATA 10 TOT0, KaK ee YAACTCAd HCTONB30BATh
B PETPOCTIEKTHBHOM 3ampoce.

Kak y:e roBOPUIOCE B IPeALIAYIIEM OYHKTE, IPH PafoTe ¢ TPUITeDaAMHA
JaHHble 6YIYT cpasy coXpadersl B Ta0IHIAX, H HUKAKAT OUHCTKA UM He
cTpamIHa.

Omecymemeue sanucell ayduma npu omiame

IIpu onpenenesHEIX obcToATenseTBax FGA dopMupyer ropasgo Homee
O0BEMHEBIA U rOpas3fo MeHee TIOJIe3HEIH KYPHAN ayAnTa, 4eM TOT, 4TO
MOJKHO IIOJIYIHTE IPH HCO0JB30BAHUH TPpUrrepos. Ilyers nonezosarens
Scott BeImonHsET Takoi omepaTop DML:

UPBAT= hr.emp StI salary = 14000 WHERE empid = 100C;

Ecau gmnsa rabaunel EMP onpegenena nonaturka FGA, as aToro omeparo-
pa 6yzeT copMHUPOBAHA B3AUNHCE B JKYpPHAJNe ayiuTa. Tak Kax KypHAaT
FGA BegerTca B peXHUMe aBTOHOMHBIX TPAHBAKIIAN, 3ANIUCE B MKYpHAIe
ayaaTa GUKECHPYETCA BHE 3aBUCUMOCTH OT TOTO, YTO TPOH30TLIO B TPAH-
sarOun noabsosarend Scott. Ilpesmomoxunm, uro Scott oTkarsiBaer,
a He puKcHpVeT usMeHeEne. @aKTHUecKH cTpoKa He 6rita o6HOBIEHA,
OJHAKO 3ANHCH B JKYpHAle 3ahMKCHUpPOBAHA W He OTKATHIBaeTCA. B pe-
3yIbTaTe B MYPHAIE ayAUTa OPUCYTCTBYIOT JIOMKHEIE Pe3YyIbTATEI.

Ecnu uenonb30BaTE TPUTTEPEI, TO BCTABKA 3ANUCH B KYPHAT ayauTa 6y-
JeT JACTHI) TOH Ke camMoi TPAHRAKINH, TAK UTO OHA OYJET OTKAUeHA
IIPHA OTKATEe OCHOBHOM TPaH3aKIIWH, W OMHAOOYHBIX 3alUCcell He BOZHHUK-
HeT. Kl crcTeMa BBITTONHIET MHOKECTBO U3MEHEHMH M 9ACTO UX OT-
KaTeiBaeT, To xypHaI FGA craHeT HeBepoATHO GOMBINKUM, IOPH STOM
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Ooapmmasg ero yacTh OyAeT mpeacTaBiIaTh co00H JIo:KHBIE gaHHbIe. Pa-
3YMHEee HCIOJb30BATE TPUTTEPEI.

OueBuaHO, uTo FGA He MOXKET TONHOCTHIO 3aMEHHTE CODOM TPHUITEPHI, KaMK-
OBl Dogxol mMeeT cBolo Humy. IIpHHEMasn pemieEHe 00 HCHOJIb3OBAHHHU
FGA, BHUMaTETBHO TPOAHAIUBUDYIiTE MPUBEIeHHBIE OTIHUYNUA U TOCMOTDH-
Te, KAKO0I U3 coco00B JYHIIe DOIX0IUT B Kar I0H KOHKPETHOH CHTYaI[HH.

FGA n 0o0bl4HbIN ayauT

Haumrmaa ¢ Oracle 10g Release 1 of6erunwrii aynur Oracle (peanuzyemurii
romanaoi AUDIT) 6611 pacmupeH u obecnedynBaeT PErucTpannn uHbopMa-
oW, KOoTopas Oblia HeOOCTYOHA B IPEABIAVIONNX BepcHAXx (HaopuMep,
TeKCT BEIJAHHOTO oneparopa SQL, nepeMeEHEIE CBASBIBAHUA K T. 1.). OH BO
MHOTOM cTa’7 noxox 5a FGA. M36aBaseT mu 0oH OpH 5TOM OT HeoOX0ZUMO-
cru ucnoab3opanua FGA? He coecem. JlaBaiiTe paccMOTPHM PAsJIHYHs Me-
JKAY OOBIUHEIM U JeTAJILERIM aVIHUTOM.

Tunsi onepamopoe

OGEIYHBIT ayAHUT MOMKET OTCIE;KWBATH MHOYKECTBO DABJIHYHEBIX BUAOB
onepaTopoB: DML, DDL, onepaTopsl YIIpaBIeHHAa CealCOM, OMEPATODEI
VIIPABJIEHUA OPHBHJIErHAMHA U T. 4. FGA MOMKET 0TCIeMHBATH TOJBKO
oguE onepaTop (SE_ECT) B Bepenn Oracle9i u uersipe (SELECT, INSERT, LP-
DATE, DELETE) — B Oracle 10g.

Creyudarbible nApamentpol

FGA sanoycraerca, He Tpebyd HHKAKMX CHOENHAJLHBIX NApaMeTDOB.
TaGxuma FGA_L0G — xpamnanme zanuceil kypHAama ayaura FGA, yixe
cymecTByeT B cxeme SYS. QOBIUHBIN ayAUT CHaYa 8 HEOOXOAHMO BEJIIO-
YUTHL Ha YPoBHE §a3bl JAHHEIX, TOIBKO IOTOM MOKHO OyAeT DerucTpH-
pOBATE MeHCTEBUA ¢ OTASTLELIMUA 00BeKTaME. J[J14 9TOT0 CIeAYET 3aJaTh
napamerp uannHanuzanuud AUDIT_TRAIL. ITapamMeTp He ABJIAETCA JHHA-
MHYECKHUM, IOPTOMY IIOCKE €70 YCTAHOBKHW IIPHAETCA Nepe3anyCcTUTh Ha-
3y DIaHHEIX, YTOGBI OH HavaJ AIeHCTBOBATH.

Yenex unu neydava

O6BIUEERI ayIUT MOMKEOC EACTPOHTD TAK, UTOGH OH TPOBOAHJICS BHE 3aBH-
CHMOCTH OT TOr'0, YCIEIIHBIM UIH HEYJAYHEIM OKA3aJI0Ch JeHCTBIe I0Ib-
soparesa. FGA paGoTaeTr TOJNBKO AJA YCIEITHO BEINOJHEHHEIX OI€panui.

OmurnwieHue /6INYCHUE

FGA Mok HO BpeMEeHHC OTKJIIOYHTD, & 3ATEM BREJAKYATL. C 00bIYHEIM ay-
OATOM TAK DOCTYIATH Hebasl. [ IpHOCTAHOBREH O0BIYHOr0 aVAITA ClIe-
AyeT HCHOMB30BATE KoMauay NOAUDIT aiss o6bexTa. Kolln BOoCIeACTBHH
BBI 32X0THTE 3aHOBO IPHMEHHTE TE JKe HACTPOHKH ayIuTa, 4YT0O U PAHLIIE,
BAM OPHAETCT HX BCIOMENTE, TAK KAK 3Ta HHPOpMaTia GyIeT VTepsaHa.

BuviGopounsiit aydum ecmpor

F(GA permcTpupyeT AOCTYO K JaHHBIM KaKIbBIH pas, KOTAA TOJIbB30BA-
TeJb BRIMOMHAET ONEepaTop, BHE 3aBUCHMOCTH OT TOTQ, CKOJIBKO CTPOK
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Obl10 meMeHeHO. JaA 00BIYHOTO ayAHTA MOMKHO YKA3ATh, CHEAyeT JIH
BHOCHTL BAOHCH B KYPHAJ IO OJAHOH Ha ofpalleHHe K JaHHBIM MIH II0
ogHoil Ha ceadc. Taxkum obpasom, IpH OOBIYHOM ayIHTE BO3MOMKHO
yMeHbIIeHHe pasMepa JKyDHAIa ayauTa.

TabGauysi 6a3vt OAHHBLX WAL PAliibi ONepayuoOHHON CUCTREMbL

OOGLIYABIH AYAUT MOKHO HACTPOHTH TaK, UTOOLI JKYDHAJN BAaTHCHIBAMCT
B TabauOel 6a3el gaEHEIX (AUDIT_TRAIL=DB) mau B halapl omepamHoHHOH
cuctembl (AUDIT_TRAIL=0S). ITocaemmmii BapmaHT yaobeH TOTAA, KOTI4
npegnongaraercs ofpanieEne K :KYPHATAM He afMHHEHCTpaTopa 083kl gag-
HEIX, a ayauTopa. Mcrnone20BaHue (aliloB ONepanAOHHON CHCTEMEI
ya00HO TAKKE TeM, YTO Pe3epPBHBIE KOIHH KYPHAIOB MOKHO JeJIaTh Co-
OTBETCTBYIOIIMMHE cpeAcTBaMu A (pafimor. B Windows, ecam AUDIT_TRA-
IL-0S, sKypHAJIE ayAauTa OUOIYTCA B KypHan cobeiTuii (Event Log),
M JOCTYI K HHM OCYLIECTBIAETCS cOoenuaaibHEIM 00pasom. Henoabsosa-
HH€e ONePAnUOHHOH CHCTEME]I I03BOJNAET 00eCcIeYHTE IIeJIOCTHOCTE KYP-
HAJOB ayauTa. B oTJIWYHe OT KYPHEAJTOE ODRIYHOTO AyAATA, KYDPHAJIL]
FGA moryT XpaHHTbCA TOJBKC B Tabauie Oasbl gaHamix FGA__0GE.
B FGA BEI MoeTe cO3AaTh MOIYIH 00paloTKH ANA 3anmcy B halnel, HO
TaK KAK TAKHE MOIVJIH MHOIYTCS OT UMEHH BIaJelbIa MPOTPaAMMHOTO
obecneverns Oracle, 0EM He 3aIIHIIEER] OT BOBMOKHBIX 3JI0VIOTpedIe-
HHH CO CTOPOHBI aAMUHICTPATOPOB 0a3 JaHEBIX.

Ofsernbi N0 YMOTLAHUIO

OOBIMHBIH aAyAHT MOMKeT OBITH 3aJaH I8 06BEKTOB IO YMOMYAHHIO —
00BEKTOB, KOTODPHIE ellle TOABKO OYAYT cosgankl. Hanpumep, KoMaHIa
AUDIT LPDATE ON DEFAULT: yxasblBaeT, 4To 0asa ZAHHLIX AOJIKHA BKJIIO-
9HUTHE AYAUT JJIdA olepanuu o0EOBJeHHA Bcex Tabaunm, B TOM dYHCIe
H Tex, KOTODPEIE ellle He cO3JaHLl. IIpH co3JaEUN HOBOH TalOMUIILI 0HA
ABTOMATHYECHKH ODOMellaeTcd moJ KOHTPOJb ayiAuTa NJdA OGHOBJIEE[HI';I.
FGA mozBonsieT cosgaHIe DOJIHTHE TOJABKO OIS VIKEe CYIIeCTBYIOIIHX
TabIuD 1 OIpeAcTaBIeHNIH.

BoifopouHbie cMoaoubl

QOLIYHLIH ayAUT He 06eCcIeUNBACT BOSMOKHEOCTH AeTaILHQOIO PACIIOBHA-
BaHHNA JelicTBHI, TAKAX KaK AOCTVI K OTAedbHOMY cToabmy. FGA mo-
3BONAET BHIOOPOUYHO BECTH ayAHT ANS ONPEeJAeIeHHBIX CTOJOIOB, B pe-
3yJbTaTe Yero }KypEAJT ayaAHdTa HMeeT OpHeMJIeMble Da3MepEl.

3anucs mexema SQL U NEPEMEHHBIX CBA3BIBAHUA

Me1 y:xe ropopuau 0 ToM, uT0 FGA 3annchIBaeT TeKCT BBIIOJIHEHHBIX
oneparopos SQL 1 3HEa4eHHA NepeMeHHBIX CBA3BIBAHUA. JTO DOBEAeHHE
0 YMONYaHUIQ, KOTODOE MOKEO U3MeHUTE, 3a1aB DapaMeTp audit_trail
mponeaypsl ADD_POLICY maxkeTra DBMS_FGA. TIpu oOBIIHOM ayAHUTe AMA ¢HO-
pa TagKux cBeJeHHH HeoOXOAUMO YCTAHOBUTH HapaMeTD HHHIOHAJUIA-
num 0a3el JaEHBIX AUDIT_TRAIL B smauerue DB_EXTENDED M mepe3arpysuTh
6as3y DIaHHBIX, YTOOBI EACTPOHAKI BCTYOIHUIH B CHIY.
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Hpusuaezuu

Ansa BEIZAYM KOMAHAE BKJIKUEeHUA O0LIYEOTO ayAUTa OOJLIOBATEII
HeoOXoAuMOo 0061a1aTh CHCTeMHOH npusraermeid ALDIT SYSTEM mam AUDIT
ANY. Ina padotel ¢ FGA mosnbp3oBaTenio Eeo0XOIHMA TOJIBKO IPHBHIIE-
ruda EXECUTE ma makeT DBMS_FGA.

Kak sugnre, FGA sEauuTeNbHO OTARYAETCS OT 00BIYHOTO ayLHTA JaskKe IPH
ToM, uTO B Bepcuu Oracle 10g ux sKypHEATH CTATH OUYeHB TOX0XKH APYT HA
apyra. Ix ¢xoAcTBo OpHBEI0 K ToMy, 4To B Oracle 10g HOBOE npeacTaBie-
"ue DBA_COMMON_AUDIT_TRAIL oToOpakaeT 3anHCcH H3 000UX KYDHAIOB ayAH-
Ta: I oBBIYHOTO ayAUTa M JeTaJbHOTO aVAUTA.

Monb3oBaTenun, He 3aperucTpMpoBaHHbIe
B Oa3e paHHbIX

V:ixe He pa3 TOBOPUJIOCE O TOM, 4T0 FGA perucTpupyer He TOMLKO TOr'0, KTO
BEINOJHII KEaK0Oe-TO JelcTBHe, HO M TO, YTO COOCTBEHHO NPOM30ILI0: H3Me-
HHUBIIAACH cTpoKa, HoMep SCN Ha MOMEHT BEIOONMHEHNS Je ACTBHS, TEPMU-
H4J U MHOroe gpyroe. Koneuno, Hanbosiee BAXKHBIMH SBJISIOTCS CBEASHHSI
0 MOJB30BaTeJ e, BBITOJHHUBINNEM OTCASHKHBACMYH OOepPaldHIo. Onu 3ano-
caresa B croabern DB_USCR npegcrasaerus DBA_MGA_AUDIT_TRAIL.

OzEAKO B HEKOTOPHIX CAYIAAX UM OOTB30BaTENA 0askl JaEHLIX He HIAeHTH-
(hunupyer peasbHOrO I0b30BaTend. B raase b npu obey:xjennn HezonacHo-
CTH HAa YPOBHE CTPOK BEI BUAENH, 9TO HEKOTODHIE THIB APXHTEKTYDHI (Ha-
IIpUMep, TPeX3BeHHLbIe BeG-CHCTeMEb]) YCTPOSHE! TAK, YTO AJS CO3ZaHHA IyIa
coeIUHERWH ¢ 6a30il faHHEX UCTIONBAYETCA ONUH MAeHTH(PHKATOD MOTHI0-
Baress. BebG-monpzoBarens TOAKJIIOUAESTCA K CEPBEPY LPUJIOMKEHHIT, KOTO-
PBI B CBOIO 0Yepeds TOAKJIIYAETCSI K IVJIY COeJUHEHMIT, H3 KOTOPOrO HOJIb-
30BATEIIO BBIAENSIETCS OJHO coequEeHUe. Ilocie TOro Kak ITOIB30BATEND MIe-
PEXOAUT B PeKUM OKHAHHA, 3TO COeZUHEHENEe MOMXKET GBITE IepeJjaHe APYro-
My nons3oBaTenio. TeM caMBIM OTHOCHUTENIBHO HeGOJBIIOE KOJTHUYECTEO
ceancos 02351 IAHHEIX MOMKET 00CTVKHUBATE 60OIBITTOE THCIIO TOJIB30BATE .

OnEako Takol crmeHapHH cosgaeT MpobaeMy HACHTH(MOHUKATHH DPealbHBIX
Tmone30BaTeNel 6a30i maEHBIX. /g 6a3bl JAHHBIX WMEHEM TTOJTh30BATENS
ABIAETCA Pa3felAeMEIH UIeHTH(MUKATOP, HCOOJIB3YEMBIH MYJIOM COeHHE-
HUH, a He UM CTOANIEro 3a HAM DealbHOr0 Moab3oBaTend. TakuM obpaszom
cTonbern DE_USER zanucelt ayauta FGA cofiep:RAT pazfensaeMblid HAeHTH(HHA-
KaTop I0JIb30BATENA, KOTOPEII He MOKET 00eCIeYuTh HaCTOANIYI0 KOHTPO-
AUPYEMOCTE., YTOGB TOYHO OOPEedeJHTH HOJL30BATENS, BEITOJIHHBIIETO
nelcTBHe, HEOOXOAMMO HAeHTHPHIINPOBATh PEATBHOI0 OTASJIbHOIO HONE-
30BATeJIsI BEYTDH nyJja. Kak 9To cgeraTs?

CymiecTBYeT HeCKOJIBKO CTI0cOD0R. BOMBEMAACTEO M3 HUX 0CHOBBIBAETCA HA
nepefade NONONHUTENbHOH MH(POPMANHUUA O DEaJBHOM II0Jb30BaTese BO
BCIIOMOTATENLHEIX JJIeMEeHTAX JAHHBIX, COOTBETCTBYIOIIHX CEAHCY. IJTH
AMEeMEeHTHl 3AM0MHANTCH KIMeHTOM W CUHTHIBAIOTCA 0a30H AAaHHBIX IPH
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CGOPB AAHHEIX 00 H3MeHeHHAX. BayKHEHIIHMH BIeMEHTAMH ABJIATCH
HI[EHTH@]HR&TOP KIHEHTA H KOHTEKCT IPHJIOKEHIA. Map1 Vie BCTPpEeYaJNHCE
C HUMH E IJIaBe 5, [IO3TOMY cefiuac Cpas3y IpPHCTYVIIHM HeOOCpeaCTBeHHO
K TOMY, EdK HCIIOJB30BATHh BTH 3Je MEHTHI AJIs AeTAaJbHOTO ayaHTa.

NpeHTUdUKaATOP KNneHTa

Hauumag ¢ sepcuu Oracle9i cuMBONBHAA CTPOKA TepeMeHHOH AMHHEI MO-
JKEeT NCIOIb30BATRHCA B KAUECTBe aTpubyTa MOIh30BATENBCKOTO CRAHCA. DTO
3HAYEHHEe MOKHO BIOCJEACTBHHA H3BJIeYb B APYIOH OporpaMMme OpH I0MO-
mu 3anpoca K npeacrasaesno VESESSION  monyyunTh OTAHMYHTENBHEYIO HH-
(OpPMAaLIHIO O PEaNBHOM noJb3oBarese. IIpequonoxam, 4TO DONB30BATED
OoAKJIIYaeTcd K Dase JaHEBIX Kak DBUSCR 1 BEIgaeT TaKO omepaTop:

BEGIN
DBMS_SESSION. set icentifier ( REAL_USZR™):
FHD:

/
&

B pesynsTate B cTonben C_ICNT_IDCNTIFICR opeacraBrerna VESCSSION moma-
ger sHadvenne REAL_USER. Ms apyroro ceanca MokHO Oy/IeT 3aIpOCHTE 3HA-
yeHHE JAHHOTO CTONIOIA.
SELECT client_icentifier
FROM visessian
WHERE 8TD = sio;

Boaspamtaerca REAL_USER.

JaBHbIe cBeJeHEUs NOCTYIHE He TONBKO B mpegcrapiernnn VESESSION; oHu
Tak:ke oTofpakamTca B RypHarax FGA:

SELECT client do
FROM dba_fga_audit_trail:

Tax:xe Bo3BpamlaeTca 3HaUeHTe REAL_USER.

Ecnn pmaEHOe 3HaueHHE COOTBETCTBYET MMEEH DPeaJbHOI'0 IOJIb30BATEsd,
9TO O3BOJHUT 00ECIeYHTD KOHTPOJHPYEMOCTD AJI51 JAHIOT0 II0JIB30BaTE .

CymiecTByeT HECKOJBKO BOBMOMKHOCTell Haje)xHOro u Ge3olmacHOro zaja-
HUA UAeHTUMHUEATOPA KIHEHTA, KOTOPEIe PACCMATPHUBAJIHUCE B TJIaBe .

KoHTeKcTbI npunoXXeHns

KonTexcTsl npuiomesnsa — 3T0 MHOKeCTBa [Iap MMA-3HAYEHHE, KOTOphIE
MOTVYT OBITH OOpeLeIeHEl B CeaHCe NOCPeACTBOM BHIMOJIHEHUS CIeNHaIbHO
onpefeseHHOH XpaEHMoi npomeaypsl. OHHK 4ame BCETO HCIOMB3YIOTCA A5
KOHTPOJIA J0CTYIIA K pecypcaM 08351 JaHHLIX COTJIACHO IPABHJIAM, 3aBHC-
OEM OT TeKYINero molb30BaATeNd (KOTOpPEe HoAPOOHO paccMATPHBAMHCE
opu ofey:xIeHUN 0e30IACHOCTH HA YPOBHE CTPOK B raase d). Kar u ugen-
THMHKATOPE! KJIMEeHTAa W3 OPeAbIAVOIero pasfiefia, KOHTeKCTHl IPHJI0NKe-
HHUS MOTYT UCIONB30BATHCS AJIA NepeJadr WHAUBIAVANLHBIX XapaKkTepu-
CTHE pealbHOTO ToAb30oBaTend. JIro6oi 13 cnocoboB (MU WX KOMOUHATIS)
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ofeceurBaeT BOZMOKHOCTE HI[EHTHQ)HK&HHH HOJIbBOBﬂTBJIBEI, He s3aperm-
CTPHUPOBAHHEBIX B Gaze MJaHHBIX.

Onucanue U TpUMepsl HCMOJLI0BAHNA KORTEKCTOB NPUIOXKeHUa IpUBeIe-
HEI B IJIaBe 5.

Otnapka FGA

Kar u mrobaa npyrad croxuad QyERIHOHATBEOCTE Oracle EuMkHEr0 yPOB-
B5, FGA moer BpeMd OT BpeMeHH padoTark HEOKHZAHHBIM 00pasoM.
B sTom pasgene 6yayT onucansl Haubosee YaCcTO BCTPeYaIIHecs OOIuOKH,
ceaszagHble ¢ FGA, 1 conocodsl ux obpadorku. f He 6YIV TOBOPUTE O Tedek-
Tax coberBeHEO FGA — onyO/IEKOBAHEHEIX WM HEONYOJIUKOBAHHBIX, KOTO-
PBle MOTYT BIHATEL Ha ero nosefenre. OHU OOBIYHO 3aBHCAT OT BHIGODA
naaTGOPMEl H HMEKT OpexoAsmuil xapakrtep. IlosToMy MEI cocpemoTo-
HHUMCA Ha OmIn0OKaX, BOSEUKAWIMIMX OPH THIHYHOM Ucnosabsosannn FGA.

IIpu BosHUKHOBEHHN KaKoi-To npodremsl ¢ FGA B xaranore, onpezesen-
HOM IapaMeTpoM HHHIHaJHzanuy 6as3bl gaHHEBIX USER_DUMP_DEST, ¢opmu-
pyeTrcd (paiis TPACCHPOBKH. 2TOT (halljl COAePKUT BAKHYI HHMDOPMAIIHIO
0 TOYHOM YVCJIOBHH BOSHEHKHOBEHHS OIIMOKH 1 Opeaaraer IOACKASKH A5
ee ganbHelinrelt guarHocTHEA. PaccMoTpuM (hparMersT Takoro daiina Tpac-
CHPDOBEH:

Jopt/app/oracle/admin/gridr/udump/gridr_ora_14424 tre
Oracle 10g Enterprise Egition Release 10.1.0.3.0 - 84bit Producticr
With the Partiticning, Oracle Label Security. CLAP and Data Mining options

ORACLE _HCMz = Jopt/app/oracle/product/10g_gridr
System name: Sun0s

Node name: smilevZ. proligence. com

felease: 5.9

Version: Generdic_117171-12

Machine: sundu

Instance name: gridr

Redo thread mounted by this instance: 1

Oracle process number: 54
Jnix process pio: 14424, dmage: oraclegridr@sniley?. proligence. com

=ex 2005-07-12 19:01:44.337

ax+ ACTION NAME:() 2005-07-12 19:01:44.288

=x+ MODULE NAME: (SOL+«PPLus) 2005 07 12 18:01:44, 288
=ww SERVICE NAME: (SYSSUSERS) 2005-07-12 19:01:44. 288
=+ SESSION ID:(185.51503) 20C5 07 12 19:01:44. 288
FGA supports simple predicates only - error 28138
FGA Policy EMP_DML

Ise mocrenaue (BEIENTeHHBIE HAPHRIM MIPUQPTOM) CTPORHT COODIIAOT ABA
BAYKHBIX (bakTa:

e UMA DONUTHKH — B JaHHOM cayuae EMF_DML.
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¢ QOmuOka — B ganHOM ciydae FGA momgep:KHBaeT TOJMBKO OIPOCTEIE Ipe-
OHEKATEL.

Omiubxa BO3HUKJIA, KOTJA MOJIB30BATENs O0HOBAAM Tabnauny. YTobOk VBH-
JeTh YCJA0BHE ayaHuTa, BEIIOJHIM TAK0H OIepaTop:

SGL> SELECT policy_text
? FROM dba_audit_policies
3 WHERE policy_name = 'EMP_DML";

POLIGY _TEXI

SALARY >= 1500 or =MP1D=304

VYermoBHe ayauTa B 3TOH ODOJTUTHEE, SALARY >= 1500 or EMPID=304, BRIHOTAET
B ceDd HeCKOJIbKO YCIOBHIA M He ABIIdeTcd IIpocThiM npegukarom. Coobime-
e 00 omufKe DOATBEPsKIAeT HAmKU HaOMOAeEna. Penleane Ype3BuIuaii-
HO OpOCTO: CAeAVeT Mepeco3faTh HOMUTHKY ¢ OPOCTEIM OpeIuKaTOM, Ta-
KHM Kak SALARY >= 1500 mam EMPID-304, HO He ¢ 000OMMH YCIOBUIMHE OJHO-
speMeHHO. ITOMUTHKH €O COOKHBIME IpeJuKaTaMi paboTaloT AJad omepa-
Topos SELECT, BO He A4 onepaTopos DML.

B BeroTOpEIX cryuaax FGA reHepHpyeT omuUbKM «MOJI9a», TO €CTh HE HH-
GopMUDYa TNONE30BATENA O BO3HHKHOBEHNMH OMIUGOK. PaccMOTpHM cClie-
IVIOIIHHE TpuMep: Moayaes 00paGoTKH (eci OH ompefielleH) 3aBepIIaeTcs
c 0ImHAOKOHA JIa HEKOTOPEIX CTPOK. B 3TOM ciyuae NOMB30BATENb He IOIY-
4aeT HOIKAKHX JaHHBIX 00 omuOke. Kpome Toro, CTpOKH, I/ KOTOPBIX MO-
Oyabe 06paboOTKH He BRIDOIHMJCH, HE BO3BPAIIAIOTCA B Pe3YILTATE OONBBO-
BATEJIBCKOrO 3aPOCca, a NOJIH30BATE b U He IOA03PEBAET 0 TOM, UTO KaKue-
TO CTPOKH HE BOSBpalleHEl. B momobHOM ciiydyae sanich B dKYypHAJe TPACCH-
POBHH FIBJISETCS €JHHCTBEHHBIM CBHAETEIHCTBOM BOSHMKEHOBEHHI OIIMO-
xu. IIpusegem hparMeHT hafiza TPACCHPOBKH:

=+» 2008-07-12 17:52:07.590

=wx ACTTON NAME: () P005-07-12 17:52:07.538

=+~ MODULE NAME:(SQL«Plus) 2005-07-12 17:52:07. 536
=#x SERVIC: MAME: (SYS$USEHS) 2005-0/-12 1/:52:0/.538
-+~ SESSION ID:(185.50693) 2005-07-12 17:52:07. 536

Frroc curing executicr of handler in Fine Grained Auciting

Audit kandler o begir ARUP, ACCESS_FLAGG=R(:sn, :on, :pl): end;
Error Number 1 @ 604
Logorn user . SYSHAN

Object Schema: ARJP, Objsct Name: EMP. Policy Mame: EMP_SEL
sww 2005-07-17 17:57:37. 801

Error Number 2: 1438----cccmmmmm oo

Error curing executicr of handler in Fine Grained Avditing
Audil randler : begir ARUP.ACCESS FLAGGER(:sn, :on, :pl); end
Error Number 1 8604

lcgor Lser © SYSHAN

Ob-ect Schema: ARJP, Object Name: =MP. Policy Mame: EMP_SEL
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DparMeHT COCTOUT U3 ABYX dacTeii. IlepBad uaeT or Eauana W 3aKaHYUBA-
eTcs BTOPOH cTpoKO# gaT «+- 2005-07-12 17.52:32, 891, yKaspIBaIOMIed MO-
MEHT IIePBOT0 BOZHUKHOBeHUA ommOku. CTpokH BTOpPOii uacTu oTobpaka-
IOT MCTUHHVIO omubry. O0paTHTe BHUMAaHHWE HA BBIAEIEHHVIO JKHDHBIM
mpudToM cTpoky: Error Number 2, 1438. DTa omimbra ABISETCS UCTHHHOMN
OPUYUHOH TOrO0, UTO Olepanisa He OblJIa BBRIDOJHEHa yenemniHo. Kox omub-
KH MOYKHO HANUTH OPH HOMOITH YTHIATEL 01T :

Smiley?: fopt/app/oracle/admin/gridr/udump>oerr ora 1438

01438, CCO0Q, “value larger than specified precisior allows for this column”™
/4 «Cause:

ff o=Acticon:

Teneps mnpuunHA OMIHOKH scHA: MOZYAL 00paGOTKH OBITAJICS BCTABUTH
B cTOJIOEIl SHAUEHHE, IPeBhIIIA0IIee JOOIVCTHMOe AJA AaHHOTO cToabIa.
H3meneHnue 3EAYEHENA IPHBEJET K HCUE3HOBEHHUIO OMMHOKH.

ITocrenusas ooindka yoexIaeT HAC B CIeAYIOIIEM: €CJIH BBl BRJIKYAETE Je-
TANBHEIH AYIAT AJA KaKOH-To TabJHunbl 0a3sl JaHHEIX, 00A3aTEIBHO IPO-
cMaTpuBaiiTe halabl TpACCHPOBKH (KOTODEIe XPaEATCA B KATAJOTe, OOpe-
JeleHHOM IapaMeTpoM HHHIHATU3ANNT 6as3bl JaHHBIX USER_DUMP_DEST) mnsa
OTNMaBANBAHUA «Oe3MONBHBIX» OMNGOK. BO3MOMKHO, BBl U TaK YiKe Ipo-
cMaTpHBaeTe (aiibl TPACCHPOBKH, HO TeIeph HOSBJISETCS JOIONHHTEb"
Haf IpHYHHA He 3abeIBaTh 00 aTOM.

FGA B gBYX crnnoBax

* FGA MOXeT pericTPpHPOBATE BRIOOPKY AaHERIX W3 Tabaum (SCLECT)
B Oracle9i u mo6ere Buasl DML-omepanuii 5 Oracle 10g. 3anucu ne-
TAMLEOTO AVANTA BeAyTeA B Tabaume ayauTa FGA_LOGE cxemer 5YS.

e Jlna koppexTHOH paborsl FGA HeoGX0OAMMO HCIOAB30BATH ONMTHMH-
3aTOP IO CTOMMOCTH, B IPOTHBHOM CJy4ae B TaOaHIY ayAHTa MOKET
MONACTE MEHOKECTBO JIOMKHEBIX 3a0uceli.

e JleraadbHEIH ayAUT BeleT HYPHAJ B PeXHMe ABTOHOMHLIX TPaH34AK-
nwuii. [[a:xe ecan onepanua DML zagepIinaeTca ¢ onIuGKoH U OTKATHI-
BaeTcd, 3a0UCH B JKYPHAJE OCTAETCA. ITO TaKIKe MOKeT IPUBOIUTE
K TOABJIEHHUI0 JTOKHBIX 3aTTHCeil.

e JHypHanael aygaTa oTo0pasKalT TOYHEIH TeKCT omepaTopa SQL, BbI-
IAaHHOTO I0JIH30BaTEEM, 3HAUCHHS IePeMeHHELIX CBA3EIBaHusI (eciu
OHU HCOOMB30BAJINACH), CHCTEMHEIH HOMep uaMeHeHHui (SCN) Ha Mo-
MEHT 3ampocd, a TaksKe pasiudHBle aTpPHOYTHI ceaHca, TAKHe KakK
UMs TOJL30BATENs 6Ga3hl AHHLIX, UM OOXL30BATE s ONePAIlHOH-
HOH CHCTeMBI, BPEMeHEHYH METKY M MHOTOE IPYroe.
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3akno4vyeHue

HeTanbHEBIH ayguT ABAAeTCA 3aMedaTelbHBIM HECTPYMEHTOM PerucTpa-
OWH O0JB30BATENECKHX 00paIneHnid K 0aze JaHHBIX, COXPAHAS CBeJeHH,
EKOTOpPBIE BBl MOKETE HCIIOJIB30BATD AJIA QTC/IEHHABAHASN NONB30BATEJIBCKHX
fgeficTBuii u obecmederEHa KOHTPOIUpPyeMocTH. MoKHO HEACTPOUTEL AeTalb-
HBIH ayAUT Tak, YTOOBI 3aNHCHIBATE 00panlesEus onpefeleHHEIX T0Ib30Ba~
Teslell K OOpejesleHHBIM TalluOaM H B oOpefejIeHHBIX YCJIOBHAX (HaopH-
Mep, OIPH YOOMHHAHUN KOHKPETHERIX CTOAOMOE UM OPH BBEINOJTHEHHH OIe-
panui B onpejenenHoe BpeMd AHA). MHOrHe AIMUHHCTPATOPE a3 TaHHEIX
BocupuEUMAaNT FGA TONBKO KaK CPEeICTBO NOBHIIIEHUSI He30IaCHOCTH 34
cueT ofecniedeHNA KOETPOMADYEMOCTH, HO Ha CAMOM JeJie BEL TAKKe MOiKe-
Te NTPUMeHATH FGA 1714 aHanmu3a crocoboB AOCTYTa K JAaHHBIM, HCCIeN0Ba-
HEUHA UCHOJAB30BAHAA onepaTopoB SQL U 1pyroi jeaTeJbHOCTH 110 IOBLIMIE-
HU OPOUBBOAUTENBHOCTH 0assl gaHHbIX. FGA moszBomAer m3GaBUTHCA
UAH, 00 KpaiHeHd Mepe, YMEHBIOINTE BABHCHMOCTE OT CJIOMKHEIX TPHUITED-
HBIX ME@XaHM3MOB, HCIOJIB3YEMBIX MHOTHMH aIMHUHACTpaTOpamu 6a3 gaH-
HBIX AJISI OTCJEKUBAHNSA U PEATUPOBAHUS Ha 00pallleHUs K 0a3e JaHHBIX.



feHepupoBaHMe cyHanHbIX 3Ha4YeHUN

Ba3pl HJaHHEIX OpefHARHAYEHEB! O XpaHEHUA NOCTOBEPHBIX (DAKTOB; MEI
TINATENBHO cOOHPaeM AaHHBIE, Kacaloniueca Haolero OH3Heca HIH APYIOH
IesATeIbHOCTH, BCEMH CHJIAMHU 3allUIaeM HX W TOAAeDKHUBAEM B IEJTOCTH
W COXPAHHOCTH. 3a4eM HAM MOMKET TOHaA0OHTLCA HEUTO COBEPINEHHO TTPO-
THBOOOJOKHOE — HeOpeAcKasyeMble cayuatinnie sgauenua? awafiTe pac-
CMOTPHUM HECKOJLKO CUTYALIHMA, B KOTOPBIX 8AMUHUCTPATODPY 0a35] JaHHBIX
MO:KET TOoTPefoBaThCA TeHepaTop CAyJaABbIX dmceI:

Br1 coziaeTe BpeMeHHEIe TAPOJIN HJIHW UASHTH()AKATOPEL AJIA 3aperucT-
PHPOBAHHELIX NOJIL30BATe e Beb-caliTa.

Br1 yuacTByeTe B paspaboTKe IPHIOKEHN, TPEOYIOMIET0 TIIATEILHOTO
BCECTOPOHHETO TECTHPOBAHUSA (IPOMBBOAUTENLHOCTH, MacliTabHpoBa-
HHA, TOYHOCTH U T. I.), d B PAMEAX 3TOr0 IPOEKTAa BAM HeoOX0AHMO CcO3-
oaTe HaOOp TECTOB € IPeACTABUTENLHEIMHE JaHHEIMH. [lon npedcmasu-
meabHbiMU TOHEMAKTCA TAKHe AAHHBIE, KOTOPHIE KAKHM-TO 06paszoMm
COOTBETCTBYIOT TOH CYIIHOCTH, KOTOPYIO OHM UpeACcTaBJIsAIOT; HaopH-
Mep, cTonfbel ¢ HOMepaMu CcIeTOB JOJMAKEeH 0TPakaTh (POPMAT PealbEBIX
HOMEPOB, UM JOJKHO COCTOATE U3 OYKB U T. 1.

BEl XOTHTE IPOTECTHPOBATH 3(PMEKT, CO3JLABAEMBIN HEKOTODHIM BayK-
HBIM CTPYKTYPHBIM KOMIOHEHTOM 0a3bl JaHHBIX, TAKUM KaK MHIEKCEHL.
Y06kl OTEETUTE HA BOOPOCH 0 KOJIUYECTBEe UHAEKCOR, 00 MHEAEKCHpYe-
MEIX CTOJ0Iax, 0 KOJIAYecTBe cobHpaeMbIX B IIPOIecce aHaJIN3a TACTO-
rpaMm, O lerecoodpasHEOCTH HCIOJb30BaHHAA Oa04un0i BeIGOpKH (block
sampling) @ ToMy DoA00HEIX, HEOOXOAUMBI GOIBINNE MACCHBEI JAHHBIX,
OTpaKaMIIHX peajbHBIe CHTYATHH. He Bceraa ecTh BO3BMOMHOCTE IOJIY -
YHTh OTH JaHHEIE CO CTOPOHEI, IODTOMY MOJKET BOSHHUKHYTL HOTpeb-
HOCTL B UX CO3JaHHN. B TarkoMm cJyuae BA;KHO CreHepHUPOBAThH TaKHe
JAHHBIE, KOTOPEIE JOCTATOYHO CJIYYAHHBI, HO B TO e BpeMd COOTBETCT-
BYIOT PeaJbHEIM 00pasmam.
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* Brico3gaere HHOPACTPYKTYPY OIN(MPOBaHUA, 4 BAM HeODXOAUMO CTEHE-
pupoBaTh K. Oracledi i mocmeayonine BePCHH MO3BOIAIOT TeHEDH-
POBATEH DO-HACTOAIIEMY CJAVUaiiHBEIe KJIKOYH, B 00Jiee PAHHHX BePCHAX
BaAM OpPHAETCS JeJaTh 3TO CAMOCTOSITEIbHQ.

B sT0ii raraBe pacckasbsiBaeTcd 0 ToOM, Kak npu nomomn PL/SQL resepupo-
BATL CAVYAHHEIE 3HAUeHHA (YHCIAOBEIE M CTPOKOBLIE), IPeACTaBIISIOIHE
pealbHEIE 3HAUEHHA. PaccMaTpHBalTCA cnocolel 3aJaHWA HAUYAIRHODO
3HAUYEHHS, [TOSBOJAKINAE IIOJNYYaTh CAyYalHBIE OOCAEA0BATEIBHOCTH.
IIpuBeseEo MEOMECTBO IPHMEPOB K (JPArMEeHTOB KO8, OPHEeHETHPOBAHHBIX
Ha CO3AAHIE TEeCTOBBIX AAHEHHIX (HMeH KJIHeHTOB H CYMM HA UX CUeTax) IJs
DAHKOBCKOIO IPUIOMKEHHS, KOTODPEIE BBl JEeTK0O CMOMKETe HCI0Ib30BATH
B cOOCTBEHOLIX PaspaboTKAX.

BoJBIIHHCTBO OPHMEPOB 3TOH IJIaBEl OCHOBAHO HA MCOOIE30BAHMH BCTPO-
egHoro naketra Oracle DBMS _RANDOM. B sToM makeTe HMeIOTCH ABE KJIKUYEBbIe
(QVHEKIHH, BOSBPAIIAKIINE CIYyUaiHEIE SHAUEHHA:

A wucen

DOyarnuga VA_UL Bo3BpaliaeT TOJOKUTEILHOS YHCIO ¢ OJIaBaloIiel To4-
Koli B gmanaszoHe or 0 mo 1 ¢ TouHocThi0 38 BHAKOB, HAOpPHUMED

0,034869472.
Hna emporx

Dyarnua STRING BodBpanmiaeT cAy4alHYIO CTPDOKY CHMBOJIOB ¢ YKEA3aH-
HEIMH IIQJIb30BATEIEeM AJTHHOH U pacipefeJeHHeM CHMEOIOE.

Henonpsopaane 9THX U APpYraX QyHEODHA naxera DBMS_RANDOM OyzeT mpomi-
JICTPUPOBAHO B IPEMepax 5ToMH raaBel.

FeHepupoBaHMe cNy4YarHbIX Yucen

Ongeo U3 Hanbolee pacIpoCTPaHeHHBIX IPAIMeHEeHH reHepaTOpOB caydaii-
HEIX 3HAUYEHUH 3aKJHYAETCS B CO3IaHHHA cﬂyqafmmx qyucea. ducaa MOT'YT
OBbITE PASHBIMH: IOMOMKHTENbHBIME HJIH OTPHULATENbHBEIMH, LeJbBIMH HIH
OIPOOHBIMH U T. II. [laBaiiTe HAUEeM ¢ OPOCTEHIIeH PABHOBUAEOCTH — OOJIO-
SHKHUTeNIBHBLX YHCe .

FeHepM POBaHWE NONOXUTEJIbHbIX YUNCeT

TpebGyercsa creHepUPOBATE PSS YHCEN, IPEACTABIAINNX 3HAYCHUA OCTAT-
KOB HA CcUeTax IJIsI HAIIHX TeCTOBBIX AAaHHEIX. UCTATOK Ha CUETE MOSKET
OBITE IPEJCTABIIEH IIEJI0MHCICHHBIM 3HAYEHUEM UM 3HATEHHEM ¢ IJIaBal0-
me#i TOuKOH ¢ ABYMs paspaiaMu B gpobHoil yacTH, HanpuMep 12345,98.
IIpumeM Az OPOCTOTEL, ITO 0AHK He JOoOYCKAeT Nepepacxoda — TO ecTh Oa-
JaHC He MOXKeT OhITh OTpUTmaATeAbHEIM. DyarmAd VALLE makeTa DEMS_RANDOM
BOSBPAIIAET IIOJOMKHUTEIbHOE YHCHO0 0OMbIIee MJIH PABHOE HYJIH H MEHB-
miee 1, umeroniee 38 3HaKOB nocJe 3anaToil. BoT Kay oTa GyHKIIHA NCOONE-
ayeTcsd MJIA TOMYUeH S YHucas
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CREATE OR REPLACE =UNCTION get num

RETURN NUMBER
18
1_ret  NUMEBER;
BEGIN
1_ret := DEMS_RANDOM.VALUE
RETURN 1_rel
EHD:

Byayuu BRIZBaHHOI, (DYHKI A BO3BPAIAET YHCI0 TAKOTO BUAA:
SGL> COLUMN get_num FORMAT 0.99999999899999999999989999969999999949
SGL> SELECT get_num FROM dual;

GET NUM
CAGT7E1Z1313611771875085598121854537505

Baarosapa Tomy uTo (DYHKIHA HMeeT cTeneHb yucToTel WNDS (write no
database state — He MeEATE COCTOAENE TAHHEBIX ), €€ MOKHO BBIBEIBATE IPA-
Mo B oneparope SELECT unu suyTpu INSERT.

OTsIeueMcA HeHALOATO ¥ PACCMOTDHM OPHJIOKeHIe Apyroro Tuna. [pea-
DOJOMHM, 4TO Heo0X0AMMO HAIHCATE OPOTPAMMY AJIA HAVUHEIX PACYETOR,
KOTOpad CUHTHIBAET TOKa3aHWA TEPMOMETPA W COXPAHAET WX JJId TOCTe-
ayomnrero agannza. Habop uncen MoxE0 chOpPMHPOBATH B TAKOM KOJe!

BEGTHN
FOR ctr 1IN 1 .. 10
LOOP
DBMS _QUITPUT. put line ( lemperature = ° || get num || ° Celsius’);
END LCOP;
[HD;
TTomyumm:

Temperature = [ 72457630554564072922992655224928198851 Celsius
Temperature = .451538082479795965269093387440338586133 Celsius
Temperature = . 59553753239053135052219502299103821034 Celsius
Temperature = .04579937433263277972474686173668834983 Celsius
Temperalure = . 16737654753541403045022512399535308709 Celslius
lemperature = .4141843/384466/5101/1650026580834486541 Celsius
Temperalure = . 66938830783535508007657316426304773073 Celslius
lemperature = .h44391588563112985/412605/ /89688453747 Celsius
Temperature = . 01701471024680024158283343878C08513868 Celsius
Temperature = | 78426530713204483490011654716600338328 Celsius

O6parTuTe BHUMAaHNE, UTO 3HAUEENS TeMIeDATY DI COBEPIIEHHO CIVIAHHEL.
Teneps OpeAcTABHM, YTO UX HAJO COXPAHUTE AJ aHANH3a B Oygymenm. He-
TOIBERVEeM CIeAVIOMIUN KoJ ANd 3anucH B Tabauny TEMPERATURES, uMeronmyio
TAKOI BUM:

S0L> DESC temperatures
Mame NU117? Type
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READTNG TD NJMEER
[EMPERATJRE NJMBEER

Bot nporpamma, 3anHUcEBANMAA cIyUaiHEIe BEAUCHUA B 5TV TaOIHILY:

BEGIN
FOR ctr TR 1 .. 10
LOCP
INSERT INTC temperatures
VALUES (ct-, get_num);
IND LCOR:
EHD;

Cpesas BRIGOPKY B3 TaOJIMIEl, VBUIUM IIOJIYVIeHHEIE SHATEHHI.
SGL> COLUMN temperature FORMAT 0.99999999999999999999999999999999999999

SGL> SELECT «
2> FROM temperatures;

READTNG TD TEMPERATURE
1 .66733868022472819645254095425306932155
2 . 3545099022588278378720559000751088159
3 . 0892472570815172340678511286780150060474
4 . 1599979186465772745230125083473483032
b . 4291238/9218569/808450265/39/65455684
5 .01239183199080409643217249063123833775
{ . 19253868098317794990636943651141247673
§ .0531383452020016061543340585324782859
9 .76786018851712011806264458824732587934

10 . 0944934248055594112683214475334211253

ITOT IPHMED MOMKHO PACHIMPHTL, YBEJHWYHB KOJHUTIECTBO 3aIlHCEIBAEMBIX
noxazapmil, goGaBUE APYrue MCTOUHMKN TAHHLIX (ZONOJNHUTENLHEIE Tep-
MOMETpEL) H T. M.

3agaHne TOYHOCTH

B npeapiayimeM mpEMepe eHepHPOBAJHCH YHCIa ¢ MIapatmomeil Toukoi
c 38 3HaKAMH mocJe 3anAToi. YKrcaa TAKOro BHAA He 0YeHb IMOAXOLAT A
OpPUJKEeHAA, PabOTAIIEro ¢ EoMepaMiu 0aEKOBCKHX CUETOB, KOTOPBIE
MOJKHEI UMETE MeNMOUUCIeHABIH (hopMAT U, KAK OIPABHIO, (PHUKCUPOBAEHOE
KOMHUYecTBO paszpagoB. Her npobaem! MaMeEUM Hamly ¢yHKIHUI, UTOOE
caesaTh ee Oosee mosesHoil. Haopumep, B clIefyOIIeM BapHaHETe PyHEIIHMH
BO3BpallaeMoe CAYYAHHOe YHMCI0 HAXOAUTCSA B fuanasose oT 1 go 100:

CHEATE OR HEPLACE -UNGILON get_num
RETURN PLS_TINTEGER

15
1 ret  PLS_INT=GER

BEGIN
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I ref := ROUND (1040 » DBMS RANDOM. VALUL);
RETURN 1_ret;
EHD:

Veenununsas 3EaAYEHHe MHOMKATENS, MOHO DOBEICHTE PA3PALEOCTE IOIY-
YaeMbIX CIYyIANHEBIX THCE.

Tor ke OPHHEOHO IPUMEERM K eHePHPOBAHHIO YIHCel ¢ IJIABAOIIENH 3als-
Toii. B CIIIA smadeHnsa geHe:XHBIX CYMM OPHHITO XPAHHTL B JoJjapax
u meHTax. [lenT paser oaHol coToil YacTH JoJnapa, clel0BATENBHO, Tpe-
OyeT ABYX 3HAKOB mocjse 3anaToi. ITox sTorT (hopMaT DOAXOAAT BAJIOTH
MHOTHX CTPAH. B 5ToM ciydae TeHepHpYeMoe cIyIailHoe 3HAYEHHE OCTATKA
TOJEHO UMeTh [Ba 3HAKAa B Apo0mol uacTu. IlpocTeiimuii criocol JoCcTHYL
3TOTO 3AKJTI0UAETCH B 3agagun macnrrata B pyarmmm ROUND. JTo6aBuM B Ha-
my GYHEIHK OIapaMeTp, 4Todbl DoayInTh f0Jee ofnlee pemnenue:

CREATE OB HEPLAGCE =UNCTION get_num {
p precision TN PL3 TNTFGER,

p_scale IN  PLS_INIEGER := C
)
RETURN MUMBER
13
I_ret  NUMBER;
BEGTH
1 ret := ROUNG {10 « p precision » DBMS RANDOM, VALUE, p_scale):
RETURN 1_rat;

FHD;

C 9THMU apryMeHTAMH JIETKO MOMHO DOJYYaTh CAyJalHble 4HCIa HYHHO-
ro hopMmaTa.

3agaHvie guanasoHa

HDEJIHO.}IOH{HM, 4qT0 HYXHHO CI'eHEepPDHPOBATE CYMMEI OCTATHOB, NOOaaar-
Oime B oIpefedeHHbli nuanasos. K opamepy, 6aHK Mo:xKeT TpefoBaTh HEKO-
TDpOf‘i MHUEAMAJIEHOR CYMMBI Ha C4YeTe, I03TOMY cnyqaﬁﬂme JHAYLHHAA
JOJHHBIL OBITE DOJBIIE AOIIYCTHMOTO MIHHMYMA 11, BEPOATHO, MEHBIIIE HE-
KOTOPOr0 pasdyMHOro MagcumyMa. JJIs1 BeInoHeHN s 9Toro TpeGoBaHHA IIe-
perpy:xerHasa pyHEIHA VALLE B makeTe DBMS RANDOM npurHMaeT ABA
oapaMeTpa, low n high, H BO3BpalaeT 3HAYeHHE H3 9TOr0 JHallaloHa. Bor
OpHUMED BBIZ0BA HePerpyKeHHOH (PYHKIWH IId DOAYYEHHA CIydalHBIX
qucen B Juanazoge oT 1000 o 9999:

1 ret ;= DEMS RANDOM. VALJZ{10C0, 2999)

JdnueEas gpodHAA YACTH CTeHEPHPOBAHHOTO CAYUYANHOTO YHCIA MOKET BHI-
TJAgeTh VCTPaIIAoIe, HO OT Hee MOXKHO H30aBHTHCS C HOMOINEBI0 DVHEK TN
ROLND. MsmernM ()YHKOHIO reHEPAIlUE OCTATKOB TaK, YTOOBI ITOJIYYATE 3HA-
YeHHdA B 3afaHHOM AHATIA30HE:

/e Dailr Ha pef-caltte: get num 1.sql «/
CREATE OR REPLACE SUNCTIOM get num {
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p highval  NUMBER,
p_lowval HUMEER = 0O,

p_scale PLS_INTEGER := 0
)

RETURN MWUMBER
18

1_ret  NUMBER;
BEGIN

1_ret := ROUND (DBMS_RANDOM.VALUE (p_lowval, p_highval), p_scale)
RETURN 1 ret;
[HD;

3aMeThsTe, 5Ta YVHEKIHA ZOCTATOYHO VHIBEPCANBHEA H VIOBIETBOPSIET MHO-
THM 3a8JaYaM [0 TeHePHPOBAHWIO CIVUAHHBIX UHCET, TAKHM KaK:

Tegepanus HOMepoB 0aHKOBCKHX CUETOB, KOTODEIE IDEACTABIAITCS
AeCcsITU3HAYHBIMH IeIb5IMH YHCIAMHA. JTH HOMEDPA CTPOro AecATH3HAU-
HBEIE, T. €. He MOTYT COAeP:KATE BeAVITHe HYJIH.

S0L> EXEC DBMS_OUTPUT.put_line(get_num(10C0000000, 9999999999))
2374929837

I’IC]I[OJII)SOBHHHB TOH Ke (b}’HH.]II/H/I AJIA regepaliil BHaTIeHHf;I QCTATEOB
HA CYETAX, KOTOpLIEe MMEIOT IBA S3HAKA [OCKEe 3alsSTOH M HAXOIATCS
B puanazoHe o7 1000 (Tpebyemelil 0aHKOM MHUHEIMAJIBHBIA OCTATOK) 10
1000000 (mpeanosaraeMoe MAKCHEMAJIBLHOE 3HAUeHIIe ocTaTKa). [1a re-
HepaOuu ABYX ApPOOHBIX paspAgOoB mapaMeTpy p_scale Tpebyercsa mepe-
OaTh 3HadYeHHe 2.

301> EXEC DBMS_OUTPUT.put_line(get_num(1000, 1000000,2))
17886G1. 81

Hemoanzopande YHEIINN B HAVUHBIX OPHICKEHHUAX, HAIPHUMEp OpH
CYUTBIBAHMHA [OKA38HMHA BEICOKOYYBCTBHTEJIBHOIO TEPMOMETPAa, OpPH-
MEHAEeMOTO B ATOMHEBIX VCTAHOBKAX, e SHAYEHHAS IpPeAcTaBIeHEl Tpe-
MH paspagaMy A0 U JeCAThI0 PA3pAAaMHE IIOCJe 3anAToH (To ecTh UmeIa
HaxogaTceAa B guanasore ot 100,0000000000 zo 999,9999999999):

BEGLN
DBMS_QUTPUT. put_line (
get_num(100, 999.9999999999, 10));
END;
/

/

G07. 1872599141

rEHEpVI pPOBaHVE oTPpULATEelbHbIX HACEN

o cux Top MBl PACCMATPUBANN TONBKO TeHEPUPOBAHTE TOJOKUTETHHBIX
qHCeNl H He KacaJaHCch OTpHIATeNbHEIX. Ho npeamoxoxnm, 4To Hame Das-
KOBCKOE TPHJIOMKEHHEe II03BOJAeT pafoTaTh ¢ ODEepepacXoioM CPEACTE, TO
eCTh C BpEMeHHBIM 3aHMCTBOBAHHUEM JAeHEr O cUeTOB. B TakoM caydae oc-
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TATOK HA CYETE MOMKET CTATb OTPHOATEIbHBIM (COCTOAHNE, H3BECTHOE HAK
«oBepapadgT»). B TecTOBBIX JAaHHEIX MOrYT DOHaZOOHTHCS W TAKHEe CUeTa.
Dyrroma DBMS_RANDOW. RANDOM mosBonsieT caenars oT1o B PL/SQL.

PyHkuna RANDOM

B nakere DBMS_RANDOM mmeercs pyErOua RANDOM AJId reHepan i cIyIaliEEIX
[OeJIbIX YHCEN, BhI3bIlBaeMas 0e3 IapaMeTpOB B BO3BPAMIAOIIAd JBOHYHOE
meJsoe B Juamasone oT —231 go 23, T0 eCTh Iejoe JecATH3IHAUYHOe JecsaTHd-
Hoe uAcTo. MenonbayeTed oHA TIPOCTO:

DEGLARD
1_ret  NUMBER;
BEGIN
1 rel = DBMS RAMDOM. random;
DEMS_CJTPUT. put_lire {'The rumber generatec = ' || L_ret);
1 rel ;= DBMS RANDOM. random;
DEMS_CUIPUL . put_lire (' Ihe number generatec = * || L_ret);
1 rel ;= DBMS_RANDOM. randem;
DEMS _CGUTPUT.put _1ire ( The number generated = ° || 1_ret);
END:

4
!

B pesyapTaTe mosyuuM:

Tha number generated = 885725855
The rumber generated = 1013041205
The number generated = -1410740185

OfpaTuTe BHUMaHHE, ITO 8 JAHHOM KOHKPEMHOM NpuUMepe TPACYTCTBYIOT
OJHOBPEMEHHO OTPHIIATENBHEIE W MOJMOKHUTENLHEIE MeJbie YHCHA JIUHOH
mo 10 paszpanop. Her HEKaKod rapaHTHH, 9YTO IPH BEIZ0BE DTOH OIpOrpaM-
MBI BEI 7QJIYYUNe OTPHIOATENbHOE clydailHOoe Yucao. Ecnu HeoOxoaumo,
yTOOR OOMYUYAEMOE OTPHIIATEILHOE CIYYaliHOE YHCJIO COOTBETCTBOBATO
oOpenereHHEOMY (OopMaTy, HCOOJAB3VHTe KOMOMEANHIO (PYHKOHI RANDOM
u VALLE, KaK HOKAa3zaHO HUMKE.

(DyHRIIHIO get_'lum MOXHO H3MEHHUTH Tak, 4TOOB OHA OPpHEHAMAJIE IIapa-
MeTp, DO3BOIAOMINN elff FeHePUPOBATE OTPHAIATEIbHEIE YUHCIA.

/v Daiir Ha med-cafiTe: get num ?.sgl «/
CREATE CR REPLACE FUNCTION get_num {

p highval MUMBER
p_lowval NJUMBER := ©,
p negatives allowec BOOLEAN := FALSE,
p_scals PLS_INTEGEH = 0O
)
RETURM NUMBER
15

1 ret NUMBER ;

1 _sign NUMBER = 1
BEGIN

T {(p negatives allcwed)
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THEN
1 sign := STAN (DBMS RANDOM. rardom):
IFND 1=

I_ret := 1 sign «
ROUNG (DBMS_RANDOM.VALUE (p_lowval, p_highval)
, p_scale);
HeETURN L_ret;

END:

31ech coOXpaHeHa (PYHKIAOHAIBHOCT HCXOLHOH BePCHN (PYHKIHH Jet_num
(nprENMalomell mapaMeTprl qHanasosa high @ low ¥ mapaMeTp TOYHOCTH
scale) u gobaBreHA HOBAS BO3MOKHOCTE, IO3BOIAOINAS FeHEPHPOBATE KaK
TOJIOMHUTENLELIE, TAK H OTPHUOATEILHEIE CAydalinble YHCIA.

3apaHve HayanbHOro 3HaYeHus
Ansg reHeparopa Cﬂyqaf/'leIX yncen

Yto genaer caydaiiBble ducia JeHCTBHTENBHO cayualppiMu? YT00BI BB
TOHANH, 0 YeM HAeT pelub, BOT BaM yIpaxHeEHe: HbICTpo npuayMaiiTe yuc-
Jo, am0boe gucao. Kagoe yneno npunnio Bam Ha yMm? HasepEAka oHO uTo-
BUGYAL 3HAYHT A BAC: BAI BOZPACT, YACTE BAIIETO TeNe(GOHEOTO HOMEpPa
WA HOMEeP JoMa — 9TO-TO, UTO BAM 3HAKOMO HJIH HAXOAHUTCA B [I0JIe 3DEHAA
B JaHHLIH MOoMeHT. JIpyruMu ciaoBaMu, BeIOOD 3TOr0 yneaa He Ob1I coryuaii-
HBIM, 4, CJIeJ0BATEIbHO, MOKeT ObITH IOBTOPEH WJIH IIPEACKASAH.

Xopomo, craxere Bol. BaMm HymHO caydaidsoe umeao? f saxpor riasa
u Oyay 6ecOopAAOYHO JABUTH HA KJABHIOIH KANTBKYAsATOpa. HeT coMBEEeHNH,
YTO Makoe Yucjao 0yaeT caydafiHEbIM.

Cropee Bcero, BeT. EcIH BEI BHUMATENbHO HOCMOTPHTE Ha TAKOEe YHCIO, TO
3aMeTHUTe, 9TO HEKOTOPEle TUMPEI 00pas3yIOT ODOBTOPAIOIIHECT TOCIeL0BA-
TEeNTBLHOCTH. ITO €CTeCTEeHHO! eClIH BHI HAMANN KIABUINY (Hampumep, 9),
TO BBICOKA BEPOATHOCTE TOr0, YTO Bhl HAMKMETe ee eIlle pas, TaK Kag Ball
TaJell 3aBUC B HeIIOCPeCTBeHHOM OJIM30CTH OT Hee.

Hapgerochk, mocie 3THX MEBEICJIEHHBIX SKCOEPDHMEHTOR BB TOHTMAeTe, UTO Ue-
JOBEKV AOCTATOYHO TPYAHO IPHAYMATH AeHCTBHUTENIBHO CAVIAHHOE THCIO.
Tak ke 1 MaOIHHA He MOKET IPOCTO B3ATh YMCJI0 «A3 HHOTKYAa» . EcTh pag
MATEMATHYECKHX MeTOJ0B, 00ecHeTMBAIOIIUX HCTHHHEYIO cayiaiiHocTs, HO
WX PAacCMOTPEHHE He BXOJAHUT B 3aJa9M 3T0l KHHUrd. Bo Bcex reHepaTopax
CAYYAHHBIX YHUCEN eCTh O0MIKil, IOBCeMECTHO SOCTYIHEIA HCTOYHHE «CIIY-
yafiHOCTEe#», TAKOH KAK CHCTEMHBIH TaliMep, KOTOPBIH rapaETHpPYET, UTO
3HAYEHUSA, B3ATHIE B I00bIe 1BA MOMEHTA BpeMeHU, OYAYT PARIHYHEL. JTOT
CIy4YaHHLIH KOMIOOHEHT, KOHOEOTYaJbHO aHAJOTHYHLEIH ofiacTH IepeMe-
TIeHENA BAIIEro NANLIA HAL KIaBUATYPOH KAaJbBKEYJIATOPa OPH HAGOpe ¢Iy-
yaffHOTO UYMCNIa, HASBIBAETCA HAUAJIbHBIM 3HAUCHUEM NOCAedOEAmenbHO-
cmu cayuaitnpix vucen (seed). Ecniu Takoe HadyaJpHOE 3HAYEHHE BRIGPAHO
MOCTATOYHO CAYYAHHO, TO U TEeHEPHPYEMOE UHCI0 AeHCTBUTEIbHO OyaeT
cayuaidiaeIM. Ecaim HauarkHOE 3HAYEHHE HEe MeHAETCA, TeHeDUPYeMOoe UHC-
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JIO MOKeT He ObITEH B IOJHOH Mepe caydyainasivM. O8pasern MoKeT T0BTODHTE-
cs 1 OBITH MerKo yragas. CreqoBaTebHO, BEIOOD HAYATBHOTO BHAYEHHS TI0-
CJIeA0BATEIFHOCTH OYEHB BasKeH IPH FreHEPUPOBAHNH CIVYadEBIX THCE.

ITaxer DEMS_RANDOM BrIIouaeT B ceba npomexypy INITIALIZE, KoTopas mpe-
JOCTaBIAET HAYANBHOE 3HAMEHHe TOCTIeN0BATeNbHOCTH CaIyUalHRIX THCeT,
ACIONB3YVEeMoe 3aTeM B (NYHKOHH-TeHEpATOPe CAyVIalHEIX gucen. Bor opn-
MeD BEIZOBA 3TOU TPOTPAMMET:

BEGTN
DEMS_HANDOM. initialize (10456782):

END;
IIponenypa npuEuMaeT aprymMenT Tuna BINARY_INTEGER u mcmoabsyeT ero
B Ka4eCcTBe HAYAJILHOMO 3HAYEHNS HOCIeA0BATEIEHOCTH CIyIadHBIX YHCET.
Hem AIUEHEE TAKOE Ha4daJbHOE 3HaYeEUeE, TeM DoJiee cayyalieniM Oyger Te-
HepHupyeMoe 4Hcio. Hak mpaBmio, 3HaueHHsdA, cojep:xramue fojgee 5 sHa-
KOB, 06ecIeddBAOT IPHEMIEMYH CTETTeHE CIYIAHHEOCTH.

o .

| wh CoBeplileHHO He 00A3ATEeNBHO ABHO BRIZRIBATE IIpoueaypy N1 LAL ]
f‘:, p Z=; IPH HCOOAB30BAHKN TakeTa DEMS_RANDOM aTo BooDIIe He TpebyerT-

W oA IMo yMonuaHuIo, ecIM He ObLI0 9BHOH mHUIMa uszanuy, Oracle
*  BBHIIOJHAET ABTOMATHUYECKVI) MHHIHATUIAIMIO 3HAUEHHAMM HAThI
H HISHTH(HKATOPOB I0Ib30BATENA I IPULECCa.

Hrak, 018 ZOCTHMKEHHA HCTHHHOH CIAy4YalHOCTH, SHAYeHHE He JOJKHO
OBITH HOCTOSIHHBIM. XOPOIOMM HCTOYHMKOM AAHHBIX A DOJVICHHS HA-
YAJIEHOTO 3HAYEHWA IOCAeJ0BATENILHOCTH CHIYUYAWHBIX UYHACEN ABIZETCH
CHCTEMHOE BpeMsi, KOTOPOE l'apaHTUPOBAHHO HPUHAMAET PA3ANYHbIe BHA-
YeHHSA Ha OPOTAMKeHNN 24-9aC0BOT0 IepHOAa, HAIPHAMEP:

BEGIN

DEMS_RAMDOM dinitialize {
TO MUMBER (TO CHAR (SYSDATE, "MMCDHHMISS')));
[FHD;

3/7eck B KAUECTBE HAYATBHOTO 3EAYEH S HCIIOIb30BAHE! MECSL, eHb, Yac,
MHHYTH U CEKVHABI. JTO 3HAYEHHE MCIONbL3YeTCa IPH TePEOoil reHepanan
C.?Iy‘[aleO[‘O YqHcaa, OOJHAKO, eCJH HCIIOJNB30BATE 3TO e 3HaYeHHe Ha Ipo-
THHEHHH BCero ceaHca, CJIY‘IE.fIHDCTb MOKEeT ObIThb HapylleHa. CJIEJ.IOBB.‘
TeNhHEO, HeoOXO0AIMO IIePHOAHYECKH 3a1aBaTh HOBOe HaYansHOE 3HATYEHME.
Hns aToro cviiecTBYeT nponeaypa SEED, roTopast, kag uw INITIALIZE, npu-
HEMaeT napameTp THoa BINARY _INTEGER.

BEGIN
DEMS RANDOM, seed {10 _CHAR (SYSDATE, “mmdchhmiss ™ ));
FND;

Korga rerepupoBaHAe HAUANLHBIX 3HAUEHAN B PAMKAX ceaHca OONBITE He
Tpefyercda, MOXKHO BBIBBATH Oponeaypy TERMINATE, KaK NOKA38HO HIKE,
gT00bI IPEKPATHTD CO3TAHNE HOBHIX GHAYEHHUH (M MEPECTATh PACXOAOBATH
ga 870 muKIs [TITY).
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BEGIN
DEMS RANDOM. terminate;
EMD;

FeHepupoBaHUe CTPOK

B mpeasraymux paszfesax paccMOTPEeHB! OCHOBBI FeHepHPOBAHHUA caydali-
HBEIX 3HAYEeHHUH, COOTBETCTBYIONHE (DYVHKIHH H HX HHHITHAJIN3AOHA, HO BCE
IpuBefeHHLIe IPHMeDE OTHOCUINUCE K TeHeDUPOBAHIIo unucen. B sToM paa-
JleJle MBI PACCMOTPHM I'eHEPHPOBAHHE CIy4YalHEIX CHMBOJIBHEIX CTPOK C I10-
MOMIRID (PYyERIHAA STRING marera DBMS_RANDOM. dDyHETHA STRING OpHHAMAaET
IBa napameTpa, opt u len.

IlepBsIit U3 HUX, OpT, OOpPedeIAeT THI FreHEPUPYEMOi cTpoK K. Bro Bo3MOMK-
HEIe 3HAYEHUS Nepeducjaessl B Tabm. 7.1.

Tabauuya 7.1. BoamoxHsle 3naienua napamempa opt

JHaueHne opt| JdeiicTeue

U T'enepyupoBaTe TONABKO OYKBEI B BepXHEM peTHUCTpe (HAaIpHMep,
CFTHNDSW)

1 I'enepupoBaTtk TOABKO OYKBEl B HHKHEM DpeTHCTDe (HAIPHMeD,
pixdocsc)

a T'enepupoBats T006K0 GVKBBI B 000HX perucrpax (Hanpumep, DeC-
Cass)

X TenepupoBaThk OYKERI M INU(PH B BEepXHEM peTUCTPe {HAIPHMED,
ATWEBRTY)

¢ T'eHeprpoBATH J100bBIe TEUATHBIE CHMBOJIH (Hanpumep, 4525wk +)

Bropoii mapameTp, len, onpejendeT ANHUHY TeHepUDYeMoH CHUMBOILHOH
cTpokd. OH Heo0X0JUM, eCJIH IPUIOHKEHUIO TheOyIoTea crydaliEble CTPOKHT
onpelesieEHON AKUHBL. COBIaaUM NepPBYI0 Ay (DYHKIU reHepaliu CJIy-
YaHHBIX CTPOK:

CREATE COR REPLACE FUNCTION gel rancem_sbtring (
p_len IN  MUMBER,
p fype TN VARCHAR? = "a’

RETURN WARCHAR?

I retval  VAHCHARZ (200):
BEGIN
1_retval = DBMS_RANDOM.STRING (p_type. p_len):
RETURN 1_retval;
END;
ff
Cosnanne 40-cMMBONTBEHEOH CTPOKHY 13 GYKB B CMEIIAHHOM PETHCTPE ¢ TTOMO-
TIbI0 HaIeil HOBOH (PDYHKIINH BEITJIAAUT TaK:
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5G1> EXEC DBMS_OUTPUT.put_line(get_random_string(40))
XaCbhwzpkGisaqzO0d EykOyeELL1veMOx rPnwan

PL/SOL procedure successfully completed.

SGL> EXEC DBMS_OUTPUT.put_line(get_random_string{40))
hUCtREmsTWsedxec THNTIMDhy TacOnmikyhr CwkUY

PL/SOL procedure successTully completed.

Kax nokasamo B TabanIe, 3ajasad Pa3IHYHBIe 3HAYeHNA IapaMeTpa n_opt,
MOKHO CO3JaBATh CAYUAHHEIEe CTPOKH PASIUYHBIX THIOB, COCTOSMMINAE, B 4a-
CTHOCTH, TOJBbKO M3 OYKE B BEPXHEM DPerucTpe, TONBKO U3 GYKEB B HIKHEM
perucTpe, us GYKB 1 nudp, U3 JH0bIX IeYaTHBIX CHIMBOJIOB.

Kar u nas unces, A7 reHepamuy CTPOK MOMKHO VEABATEH HAYAJIRHOE 3HAYE-
HHE [0CJeL0BATENBHOCTH ¢ IIOMOIIBI TOH e npoueaypsl SLED, nMernei
OeperpyKeHHVI0 BepCHi0, IPHHAMAIONIVIO apryMedT Tuna YARCHARZ. B ra-
YeCcTBe HAUAJIBHOrO 3HAUYEHUS MOKHO, KAK U PaHbIIe, HNCOOAB30BATH CHC-
TeMHO€ BpeMs, IpeobpasoBagHOe K CHMBOJIBHOMY THIY.

BEGIN
DEMS RANDOM.seed {TC CHAR (SYSDATE, “mmdchhmiss ));
END;

JlagaiiTe BCOOMEHNM O [eJH, NOCTABJeHHOH B HAYAJIe 3TOH IJIaBEI: MBI XOTe-
JHU CO3aTh TECTOBEIE JaHHBIE, COAEpIKAallle NMeHa KJIUeHTOB U 3HAYEHHUS
OCTATKOB Ha HX CYeTax, HCOOJb3YHA HafesKHBIH cIocol paHgoMH3allii,
Cc TeM, 4TO05l MOJIVYeHHLIe 3HAYEHH I HOMEPOB ¥ CYMM OBLIH AefiCTBUTEND-
HO caIydaidaEsIMUA. MBI 06cyaHIH cocob co3LaHUs CYMM OCTATKOB, 4 YTO Ha-
cUeT HMeH?

Mok a0 O5LT0 OB ICIONLR0BATE HANTY (DYHEOWUIO get_random_string, Ho cei-
4yaCc OHA BO3BpaNaeT TOMNBKO CTPOKU 3aJaHHON AAUHEBL. B AelicTBUTENHHO-
CTH HMEHA HMEeIOT IePeMEHHYI0 AIHAY. UT0o0bI CreHe PHPOBATE JOCTATOYHO
pasgEoodpa’HEIil HaOOp MMeH, YCOBEPIIEECTBYEM Hamy (DYHKIHO: Oy1eM
38/laBaTh MUHUMAJbHYK) H MAKCHMAJBHYIO AJUHY, a (haKTHUYeCKad IIUHA
OyaeT cay4adHOH B paMKaX 3TOro AUanasoHa. BoT BTopada Bepcua QyHE-
U W TeHePamu CIVIaHHEIX CTPOK:

GRCATC OR RECPLACT FUNCTTOM get rancem string (
p_minlen  IN  MUMBER,
p maxlen TH NUMRER,
p_type IH  VARCHARZ := "a’

RETURM WARCHAR?
AS
1 relval  VARCHARZ (200);
BEGIN
1 retval =
DRMS RANDCM. STRING (p type
DBMS RANDOM. WALUC (p minlen, p maxlen));
RETURN 1_retval;
END;
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Briseipag @yarmuo DEMS_RANDOM. STRING, nepeaaeM el B KAYECTBE NapaMeT-
Pa IJTHHBI CTPOKH cay4afimoe 4HMCJIO M3 YKABaHHOIO MapaMeTpaMu AHATIA-
3oHa. IIpoBepuM, Kak 3To paboTaeT:

5GL> EXEC DBMS_OUTPUT.put_line(get_random_string(10,20))
LUP/mbgQFewhngHL

PL/SOL procedure successfully compleled.

SGL>» EXEG DBMS_OUTPUT.put_line(get_random_string(10,20))
goJViTYdsel

PL/SOL procedure successlully compleled.

OfpaTuTe BHUMAHAL, 9YTO MOJYYEHBI CTPOKH pasHoi mimasl. Tarkod mogxon
HO3BOJAET IeHEePHPOBATE CAVYAHHLIE CTPOKH AJIA CAMBIX PASHBIX IIPHJIO-
MKeHHHA, OVIb TO HMeHA KIHeHTOB, HAeHTHMOUKATOPE MOJIB30BaATeNeH Bed-
cafiTa uaH BpeMeHHBIe mapoan. QAHAKO, KAK CTAHET MOHSTHO Aajee, HAU-
Oosee mose3moil OpefcTaBIAETCA BOSMOMKHOCTL MeHEpPHPOBAHMSI Hadajb-
HEIX 3HAYEHUH DOCTeN0BATEIRHOCTEH U KII0UEH A8 TIN(PPOBAHMAA.

JapaiiTe HanuiieM OpOrpaMMy 3aloJHeHH 3anuceil c4eToB CIyIallEBIME
pappeiMi. Tadauma ACCOUNTS BRIPAAIUT TaK:

SGL> DESC accounts

Hame Mull? Type

ACCOURNT _NO NJMEER
BALANCE NJMEER(9, 4)
ACCOUNT NAME VARCHARZ (20)

Bor mporpaMma, 3adOJHARIIAA €€ CﬂyqﬂﬁHbIMH SHa4YeHHAMH:

DECLAR
i HUMBER:
BEGIN
FOR i IH 1 .. 10
Loop
DBMS_RANDOM. seec (T0_NUMBER (TO_CHAR (SYSDATE, "hhmiss’)))

THSFRT TNTC accourts (account re, hkalance, account name)
VALUFS (4
DBMS RANDOM. WALUT (10000, 29999)
DBMS RANDOM. STRING ("%, DBMS_RANDOM. WALUE (10, 20))):
FND LCOP;
EMID;

i
/
/

ITocne Beinonserna sToro PL/SQL-610Ka MBI VBHAUM 3aMIHCH TAKOTO BUAA:
SGL> SELECT » FROM accounts;
ACCOUNT _NO BALANCE ACCOUNT NAM=

1 91772, 2043 FZIGIONRSCY
2 91772.2043 FZIGIONRSCJ
3 917722043 FZLGLONRBCY
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4 917722043 F/IGIONRBC.
5 91772, 2043 FZIGIONR3CY
§ 91772 2043 FZIGTONRSCY
7 91772.2043 FZIGIONRSCY
8 91772, 2043 FZIGIONRECY
9 86258 8032 65YJYVINMMBGMRPECMPY
10 86258 8032 65YJYVINMMBGMRPECMP ¢

Kag BuanTe, pe3yasTaT BechbMa AaJieK OT oXumaeMoro. CAMOIiKoM MHOTO
COBIAJAMIIHX 3HAYEHHH CYMM H HMeH. 9TO COBCEM He IIOXO0Me Ha [I0-Ha-
CTOANIEMY CIVYIANHEIN Habop faHHEIX. B veM ke omnbra?

IIpobsrenma 3aKsII0YAETCS B HAUaJIbHOM 3HAYEHHUH ITOCJIefo0BaTebHOCTH. (06~
paTHTe BEHUMAaHHe, 4TO B 6 cTpoKe (pparmMeHTa Koja (DYHKIHH seed Depema-
eTcHd 3HAYeHNe, COCTABNEHHOE H3 UACOB, MUHYT U ceKyHA. Ho sTOT KOJ BEI-
TOTHAETCA MeHee UeM 33 CeKVHEY, U3-3a 9er0 KA ILIH Pa3 YCTAHABIMTBAET-
¢ 00HO U mo xe Ha4YalbHOE 3HaYeHHe, II03TOMY M CI'eHeDHMPOEBaHHBIE CIIY-
Yyallgple 3HAYEHH S OKA3BIBAIOTCA OJJHHAKOBEIMHA. B IpUBeIeHHEOM IpHUMepDe
B HTEpATHAX C 1 oo 8 HemoIB30BANNCH OJHHaKOBBIE HAYAJIbHBIE 3dHAYEHHA,
BCJIECTBHE YET'Q 1 BCE «Cﬂyqaﬁﬂme» 3Ha4Y€eHHA OKa3a/JIHCE OJUHARKROBBIMH.
HauansHoe sHaUeHUE NOCIEA0BATEIBHOCTH U3 MEHULOCH B AeBATOH UTepa-
OWY, U 3T0 NPUBETO K U3MeHeHHUIO «CAydYaliHOro» 3Ha4eHUsd.

PermnuTs 5Ty OpofIeMy MOMHO IPOCTLIM VIaJeHHEM 3 IPOTPAMMEL CTPOKIT
C BEI3OBOM (DYHEIOHUH seed. BoT H3MeHeHHBIA KOJ ¢ 3aKOMMEHTAPOBAHHOH
CTPOKOI:

DEGLARE
i NUMBER
REGTH
FOR 1 1IN 1 .. 10
LOoP
-~ DBMS RANDOM. seed (TO NUMBTR (TO CHAR (SYSDATE, “hbmiss ))):

LHSERT INTC accounts
YALUES (1, DBMS RANDCOM.VALUE (10000, 99993),
DBMS RANDOM.STRING (%", DEMS RANDOM.VALUE (10, 20))):
END LOOP;
END
/

Teneps, DOocMOTPeR Ha OOJIy4YeHHEIE 3HAYeHHA, YBHAHM JelicTBHTENLHO
CIydalHBIN HABGOp JAHHBIX.

SGL> SELECT » FROM accounts;
ACGOOUNT MO BALANCE ACCOUNT MWAME

1 18344, 0416 [ RBPWCSTAPKE1PCH
2 94702.804 XQGBFVOGQISOPAVENIN
3 647261, 8317 POFSDUZDANOXFBACT
95369, 3182 42IT8Y7X0AFT

55451, 8237 GZUSHOTXEGMVD
§ 58695 4939 4VNPAKWINGY
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7 71474,0682 0LNOSJNKESCO

8 78102, 0396 IGIZ3KEFZESYCXIERIN
9 §3776. 3395 BHJKIBHIFON

10 124718 5512 JROC3YCSKOLA

OrBecHTech BHUMATEIBHO K NOJIYUYeEEOMY VpoxY. Mcnonesorasne odura-
KoskhX HAYAJIEHBIX RHaquHﬁ nociae1oBaTeJIbHOCTH C.TIY"—IHI‘:IHHX Hucena npu-
BOAUT K ITPeICKAZYEMOCTH Pe3yIrTaTa paboTsl reHepaTopa. He 3agaBad gHa-
YaJILHOTO SHAYCHWA, MLl DONYIHEM [AeHACTBATENLHO CAyYaHHLIe YHCNa.
B npuMepe BeINIe MpOrpaMMa BEIITOMHANACE CANUMIKOM OBICTPO, OTepexas
HBMeHeHHA HAYANLEOTO 3HAYeEnA. Ho U4To menaTh, ecnH Tpedyercsd moiy-
vaThL CAyIAHHLe 3HAYEHHA, MEl XOTHM HCIOJIL30BATL HEKOTOPOEe HAYANL-
HOe 3HAUeHNe, HO HWYeTo He 3HAeM O CKOPOCTH BEINOJIHEHNA IIPOTPAMMEI 7

Pemenne gakno4aeTca B 00aBIeHHN K HA9aIbHOMY 3HAUEHHAD FONOIHHA-
TeXbHOTO (K 2apanmuposaHHo U3MeHAIIerocda) sneMenTa. B npusegen-
HOM (hparMeHTe 3THM 3JeMEeHTOM MO:KeT ObITh ITepeMeRHadA [UKJIA 1, KOTO-
paa 0bAZaTENBHO H3MEHAET CBOE 3HAYEHHE BHYTDPH MHKNa. Toraa Kox MoK~
HO TePeNUCcaTh CAeAVIOIUM 00pasom:

1 DECLARE

2 i NUMBER;

3 BEGIN

4 FOR L IN T .. 10

5 LOOK

i DBEMS_HANDOM. seed (i || TO_NUMBER ([0_CHAR (SYSDAIE, “hhmiss™))):
7

8 INSERT INTO accounts

3 VALUES (i, DBMS_RBANDOM,VALUE (10000, 99999),

10 CRMS RANDOM. STRTING ('x™, DAMS RANDOM.VALUT (10, 20))),
Al END LOOP,

12- END;

OfparnTe BEHMAaHHE Ha CTPORY 6, Tfie Teneph K HAYAIBHOMY BHAYEHHAIO JO-
0aBIAETCS KOMIOHEHT 1. 3T0 TAPDAHTHPYET, YTO 3HAYEHTE KaKIbIH pas oy-
IeT HOBBIM, Aajske IPH OUeHDH OBICTPOM BRINIONHEHWH OporpaMmel. Takoi
OOIX0A MOKHEC HCHOIB30BATH B JIOOKIX OporpaMMax, HCHOJAB3YOIIHX CIY-
YyailiEbIe BHATUEHUS,

Hurorna ve veTaHaBAMEAIITe HAYANBHOE 3HAUSHHE IOCHETOBATEIE-
...@ HOCTH PABHEIM TOMY, KAKHM 0HO OBIJIO 10 BRIZOBA (DYHKIWH IMeHEpA-
IHM caIy4aiiHoTo 3HaYeHKA. Ec/n BBl B KadecTBe HAYAILHOT O 3HAYE-
= HHUA UCIIONLIVETE HEKVIO IePeMeHH VIO, 3HaUeHIe KOTOPO HOTe -
AJBHO MOXMKET OCTATHCA HEM3MEEHBIM (TaKyI KaK TeKyllee BpeMs),
rofaBbTe K Helt IpyTryio HepeMeEHYI0, KOTOPAS TapaETHPOBAHHO H3-

MeHAETCA (HATTPHUMED, CUSTTIHK IHKIA).

MpoBepka Ha Cy4anHOCTb

ITomryuns, KaK OMHACAHO B TIPEIBIAYVINEM pasieie, CIVIaliHble sHAYEHHS,
BEI, BOBMOJKHO, 3aX0THTe YOEMUThCA B TOM, UTO OHHA JellcmaEumelbho ABnda-
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OTCA CAyYaHHBIME. JIJId 3TOT0 IPOBEPHTE CTATACTHIECKOE PacIpe/ieleHHe
CIYYaHHEIX JAHHBIX B TabaHIIE.

SCGL> SELECT MIN (balance), MAX (balance)
1 , AVG (balance), STDDEV (balance)
2 FROM accounts;

MIN{BALANC=) MAX(BALANCE) AVG(BALANCE) STDDEV(BALANCE)

100C8. 03 99889.97  519418.4854 25989.9271

B pamroM coiyuae cpegHee sHavYeHHe (KOTOPOE B CTATHCTHEE TAKKE YaCTO HA-
SBIBAIOT Mamemamuyeckum oxudanuen) 6anasca cocrasaaer 54948,4654
OpH cpelHeKBAAPATHYHOM oTKJ0HeHHH 25989,9271. CormacHo 3aKoHAM
MATEMATHYECKOH CTATHCTHKHU, 3TO O3HAYAET CIAeIVIONiee paclpedereHHe
sHadeHuni b Tabaume:

Ilycre A — cpennee, a S — cpelHEKBAAPATHYHOE OTKIOHEHNE, TOIIA:

e TIpubausurensHo 68% sHAYeHWH HaXOAATCA B HETepBaie oT (A—S) 1o
(A+S)

¢ IlpubausurentHo 95% sHauernHi HaxoAATCa B umETepBane oT (A—2xS)
a0 (A+2xS)

e [Ipubausurenrno 99.7% smadennii HaxomaTcea B HATepBane oT (A—3 xS)
Io (A + 3x8)

Ecnu pacupegereHue HMeeT TAKOH BHI, TO €U0 HASHIBAIOT HOPMAIbHbIM
pacnpedenenuenm. OTHAKO XOTeNOCh OB HONYYHATE PABHOMEDHOE, 8 He HOD-
MAaJbBHOE Paclpejienente. BoT AN 3HAUEHWA!

A =54948,4654; 5 = 25989,9271

Crenosarencrao, 68% mamHBIX JexkaT B AmamazoHe oT 28958,5383 mo
80938,3925, cornacHO cJIeAVIONINM BhIpaKeEmaM:

54948,4654 — 25989,9271 = 28958,5383
H
54848,4654 + 25989,9271 = 80938,3925

9T S3HAYEeHHSA NOKa3bIBaloT, 4TO 3HAYEHHA COHMCKA BeCchbMa paBHOOﬁpaBHH{
H He O9eHEb CKYYE€HEBI BOKDYVT CDEIHEro 3HEa4YeHnA. Tak uTo oH YIAOBIETBODA-
eT ollpedeJJeHHK HCTHHHO CJIyT{af'IHOﬁ BbIﬁOpB’.I'I. HpH CO3JaHIH TeCTOBOI'O
CTEHIA OJI5I TIPOBEPKHA HPE,ZEHOJIOH{EHHEI BaM OpHAETCHA IIOCTPOHTE HECKOJME-
KO CIYHaiHHBIX BBIOOPOK JaHHBIX, H MCCIEA0BAHMNS, NOX0DHEIE TOJBKO UTO
OpOBeJeHEHEIM HaMH, IOMODYT BaM y0eguThcda B ciaydaiiHocTH BRIOODOK.
Mz eme BepHEeMed K 5TOH TeMe B clIeAVIOIIEeM pasjienie.

CnepoBaHUue CTaTUCTUYECKUM wadbnoHam

IIpennono:XUM, 9TO BEl CO3AaeTe TAOMUIY 3aKARYUKOB U 3al0JHAETE ee
HMEeHAMH, KOTOPble BOOCAEICTBAH OVAYT HCIOJIb30BATHCA IIPU [IOHCKE.
Kak creHepupoBaTh Takde sHadenusa? Hampumep, TOMIKHEBI TH 3HAYEHUI
OBITE TPOMBBOIBHEIMH HabopaMH CHMBOJIOB, KAK TIPEAI0KeHHEIe HHXKe?
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A morydnn 5TH 3HAYEHHUA, CAyUalHRIM 00pa3oM Ha)KMMAad HAa KHOTKY KJa-
BHATYPEI. Ho OHU BPAJ CMOTYT CIYVIKUTE YIAYHLIMH OPUMEPAMU MMeH 3a-
Ka3YHKOB. B KOHIle KOHIIOB, HUMeHA TPEJCTABIAI0T co00l HeKMe OIpefe-
JIEHHBIE TOCIeA0BATEIBHOCTH CHMBOIOB (Kak Jim uam Jane), mw opu cosaa-
HHH TAOIHIBL TECTOBBIX JAHHBEIX He0OGX0oIHMMO 00ecOedYHUTh MaKCHMAlbHYIO
TOXOMKECTh TECTOBBIX 3HAaUeHEUH Ha peajbHBle. Bamu 3HAUEHHS JOJIKHBI
OpaThca M3 MHOKECTBA H3BECTHBIX 3HAUEHHH, HO CcAyuaiiuHsIM obpasoM,
a He IO KAKOMY-TO NIpeLonpee/le EHOMY IDABUIY.

Eme ogEnM BasKHBIM ACOEKTOM, KOTOPBIH He0OXOAHMO YIHNTHIBATh, ABJIS-
eTcsa pacnpejeleEne. ¥ HUKAJABHEIX UMeE oYeHb MaJso. Hanpumep, 8 CIIIA
TACTO BCTPEUAIOTCA TAKHE MY:KCEHe HMeEAa, Kag John, James unu Scott
(HO O4YeHB PEJKO TaKue, Kak Arup). Tag uTo npu GOpMUPOBAHUI TECTOBBIX
JaHHBEIX HeoGxonmmo, 4To0hl pacnpegeleHne ObLIO CAYIAWHBIM, HO DA
ATOM OTPayKATO W PEaNbHYI0 CTATHUCTHYECKVIO Moaens. Hanpumep, 6yaeMm
CUMATATH, UTO CPEeJAH HAIMIero HACeNIeHHWs HMeHa DacupefeldarnTcsd caeayio-
mEM 00pasoM:

10% Alan
10% Barbara
5% Charles

5% Davig
15% Ellen
20% Frank
10% Gecrge
5% Hillary
10% Iris

10% Josh

Ecnn samoaEnTs croaber; FIRST_NAME rabmmmer ACCOLNTS corsacHo 3TOMY
mabmrory, To Ana 10% sanucei 3aadermem FIRST_NAME 6yaer Alan, ans apy-
rux 10% —Barvara mr. n. Teneps faBaiiTe DOOBITAEMCH 3a00JHATH OCTAJNb-
HEBIE CTOMOOE! TAKHEM 3Ke 00pasoM, 4To0bl OHU OTPaMKa N PeajlbHoe I0I0MKe-
"ue Bemniefi. [lTocMoTpuM Ha mepetueHb CTONOIOB H3MeHeHHOH TaBmHITbI AC-

COLNTS.
5GlL> DESC accounts
Hame Mull? Type
AGC_NO MOT HJLL HUMBER
FIRST_HAMz NOT HNJLL VARCHARZ(30)

LAST NAME MOT WJLL VARCHARZ(3C)
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ACC TYPE

FOLTO_TD

SUB_ACC TYPE
ACC_OPEN_ DT

ACC_MOD DT
ACC_MGR_LD

HOT NJLL VARGHARZ (1)
NUMBER

VARCHARZ{3C)
NOT NWJLL DATE

DATE
NUMBER

TIpeAnoNoAKAM, YTO AJ TOTO YTOOI CIENaTh pACTpeleSIeHne JAaHHBIX NPU-
OMHKEeHEHBIM K PealbHOMY, A Oyay co3faBaTh QaHHBIE AJA CTOAGIOB IO
mafroHEaM, OpUBeJeHEHBIM B Tadaumne.

Hwmsa croadma

Omncanne

Ilab6a0oE FaEHBIX

ACC_NG
FIRST NAME

LAST MAME

ACC_TYPE

FOLLC_1D

SUB_ACC_TYPE

AGC_GPEN_DT

ACC_MGR_LD

Homep cuera

Hna

Damunua

Tun cuera: chepe-
raTeJabHBIH (sa-
vings), TeKYVLHHi
(checking)uT. 1.

WapentuduraTop
JHCTE B3 APYTHX
cucTeM

Mo KJIHEHTOB-
OPUIHYeCKHY JIHI
HOMepa CyD-CUeTOB
{ecJIH OHH eCTh)

Hara
cueTa

OTHEPBITHA

HMpentudmuraTop
aTMWHHCTPATODA
LAHHOTO CUeTa

Jwboe unero, He boaee 10 paspagoB
10% — Alan

10% — Barbara

5% — Charles

5% — David
15% — Ellen
20% — Frank

10% — George

5% — Hillary

10% — Iris

10% — Josh

JIwbasa GykBeHHaA cTpoKa AamHOE 0T 4 go 30
CUMBOJIOB, ITPH 3TOM 25% 3HaueHHMH — «Smiths»

20% maramaeiinag S, C,M,DuX

ITonosura — sHagenu NULL, BTopas MOJ0BHHA —
HOMED, CBAZAHERI ¢ HOMepPOM CUeTa

75% — sHagenna NULL. s ocTapmuxca:
5% -8
20% - C

JlaTta B gmanazoHe oT Tekyied u go 500 grei
HAa3a.

CyImecTBYeT 5 aTMWHHUCTPATOPOB, CUETa MEK-
IV KOTOPBIMY PACTIDEAEIEeHB B CAEIYIONIEM
IPOLEHTHOM OTHOIIIEHMH!

1-40%
2-10%
3-10%
4-10%

5-30%
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Kag BuanrTe, TpedOBAHHA ABMAITCA YMEDEHHO CHOQKHBIMH H B TOYHOCTH
oTparkaroT pacOpefeseHIe JAaHHBIX B peanbHoil Gaze JaHHBIX. PealbHbIle
KJIHeHTHE OVIYT HMeTE TaKue HMeHA, Kak «Josh» u «Ellen», a 5e «Xe-
pqjEuF», nosTomy mMmeHa clenyeT BRIGHPATH H3 MHOMKECTBA CYIIECTBYIO-
mux ume. @amunun B CIIIA BeTpeualoTes caMble pasHoobpasusie. Ilosro-
MY A BEIOpAJS NOJYIPOH3BONBHOE pPaclpejesienne, Bolgenus 25% Ha ypes-
BEIYAHHO DOOVIAPHYH (GaMmiam «Smiths. Ocrarsable GaMHIHH MOTYT
OBITE CIYUAHBLIMIH.

Kaxk ke creHepupoBaTh AaHHEBIe, OTBeUAIONIHE TAKOMY cJ0KHOMY HaGopy
npaema? A mo3amMCTEYIO TAPY CTPAHHTL U3 YUeGHHUKA TT0 TEOPHH BePOATHO-
CTH I HOCJEIYIO 38 TEeMH aBTOPAMU, KOTOPbBIE JO0AT HCO0MB30BaATh MeMmod
Mornme-Kapao. Cregysa 5ToMY MeTOAY MOKHO CTEHEDHPOBATH CAyUaHHOE
ypcso B guanasore oT 1 go 100 (eraounTensso). Eeam opoMe:KyTOK Bpe-
MeHH LOCTATOYHO BEJIHK, TO BEDOSITHOCTEH FeHEDHPOBAHUS KAKOTO-TO KOH-
KpeTHOro 4ucia (EanpuMep, 6) Oyger pasaaTbes 0,01 unu 1% . Ha camom
IeJle BEPOATHOCTE T'eHepHPOBaEHA Jioboro amcaa paBHa 0,01. Ecam uc-
HOJB30BATH TE K€ PACCYMMIAEHHA, TO BEPOATHOCTL LOJIYYeHH: Ji000ro us
OBVX uHces (Hanpumep, 1 uau 2), 6yaer paBEAThEea 2% , a J1060r0 13 Tpex
yucen — 3% . HakoHe, BepOATHOCTE NONIVUEHHA OTHOTO U3 YHCET Mesxay 1
u 10 pas=a 10% . UcooassyeM 9TH SHAHUA IJIA 32 JaHHA BEPOATHOCTH MeHe-
PUPYEeMBIX CIYIAWHEBIX 3HAUeHUH.

FeHepupoBaHue cTpPOK

Obparumcs, HaOPUMED, K 3HadeHUAM cToadma ACC_TYPE, B KoTOpOM ¢ OQH-
HaKOBOHU BEPOATHOCTHIO JOJIKHBI BeTpedaTtbea S, C, M, D X, 1o ecTh Be-
POATHOCTE Kaxxkgoro — 20% . Eciin reEeprpoBaTE Oeoe YACTO B TPOMesKyT-
Ke oT 1 A0 H (BKIIOUHTEIRHO), TO BEPOATHOCTE NOABIEENUA KaK0ro 3HaUE-
sud Oymer pasHa 20% . Sarem mcmoaesyem SQL-pyaxmuo DCCODE axa mo-
ayueHnsa sEavernda ACC_TYPL Ha OCHOBe DOJYVUYEHHOTO YHCIIA.

SELTOT DFCODE (FLCOR (DBMS RANDOM.VALUC (1, 8)),

I

Nt
-

R X

3
4
5
8
7
3= FROM DUAL,

HaBafiTe mocMOTPHM, 4TO OpoucxoauT. CHaUana reHEEpHPYETCs YIcaIo oT 1 o
5 (ctpoka 1). 'eHepupyeMoOe YUCI0 MEHBIIE MAKCHMAIBLHOTO 3HAYEHHM, O6-
peAasaeMoro B IapaMeTpe, MOBTOMY A YEa3zal ducyao 6. Juemao pomxHo OEITE
TeJEIM, I09TOMY B cTpoKe 1 Henonszopana (hyEKDua FLOOR, KoTopasa oTceka-
eT NpofHYI) YACTE Yucaa. [IPpUMeHAA K CTeHePUPOBAHHOMY YHCNY (DYHE-
muio DECODE, nonyyaem ogHo U3 3Eaderuii: S, C, M, D nnu X. BepoaTHOCTE
reHepHUpoBaHng doforo ua umcern 1, 2, 3, 4 u 5 pasga 20% , cCOOTBETCTBEH-
HO Taxk e 6yayT pactupefenensl 1 O6VKEEI: mo 20% Ha KaIyi0.
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9ror cmocod ynobeH A/id reHePHPOBAHNSA CIAYIYAHUHBIX, HO OpeAoNpeeleH-
HBIX 3HaYeHENH (KaK B HameM npuMepe). Tax :xe MOKHO IOMYINTE OPDAKTH-
YyecKH JIIo0ble IpeaonpeeeHEHBIE CIVIAHHbBIe 3HAUCHUA.

FeHepupoBaHue cny4yanHbix 3Ha4YeHUn ¢ NULL

Ecnn BeI BepreTech K TpeboBaHUAM AJA CTOJAOIOB Hameil TadIHIBI, TO 3a-
MeTHTe, ITO cToxberm FOLIO ID HeCKOMEBKO OTIHUYAETCSA OT APVIHX. B HeM
JOMRHO BRITH 3aMOAHEHO TOABKO 50% 3HaueHHH, OCTANBHBIE JOMMKHEI CO-
pepaxxats NJ_L. Kak storo gobutbca?

ByaeM clefoBaTh TeM e OIYTeM, UTO W B IPOOLILIA pas, pobaBus Heloib-
NIV XATPOCTh: OPOBEPEY JIOTMYECKOr0 YCJIOBHA («ga» miad «HeT» ). [lpu
TEHEPHPOBAHHUH CHIYYAHHBIX Ymcel B guamazoHe oT 1 go 100 BepoaTHOCTE
noayueHns moboro yncaa pasHa 1% . CregoBaTeslbHO, BEPOATHOCTE IOV~
YeHHA YHCI4, MEHBIIEro, ueM 51, coctaBuT poBHO 50% . Mcnoas3yeM 3TOT
¢akKT B onepaTope CASE And DoNydeHHUA 3HaAUYEeHNA.

SGL> SELECT CASE

2 WHEN DBMS_RANDOM.VALUE (1, 100) < 51

3 THEN NULL

4 ELSE FLOOR (DBMS_RANDOM.VALUE (1, 100))
5 END

5~ FROM DUAL;

B cTpoke 2 nmpoBepseTcs, MeHBIIe JH OOJYUIeHHOE UHCI0, deM 51. Ecmn
MeHbIIe, TO Bo3BpalnaeM NLLL. BepoaTHOCTS re HepUPOBAHHUSA YHCI4, MEHE-
mero, 4eM 51, pasaa 50% , moaTomy Mel noayunam 50% zmauemnii NUL_. Ha
apyrue 50% OpUXOgATeda cAVUAHHBIe YHeNa B fuanasoHe oT 1 no 100, Ko-
TODEIe MOXKHO UCITONB20BATE Kak FOLT0_TD.

FeHepnpoBaHue cny4anHbIX CTPOK CJTy4arnHON [UTNHbI

Dyarmua DMBES_RANDOM. STRING reEepHpyeT CIyd4alHYIO CTPOKY, HO (DHKCH-
poeaHEOH AnuHEL. OJHAKO B peAJbHOCTHU (PDAMAIHA NIOAe UMEIOT nepeyeH-
ryto amuay. [na cronbua paMunmii onpeiesreHo cIenyIiolnee TpeboRarEme:
IIHHA 3HAYEHHH TOJMMKHA OBITH B IPOMEKYTKe Mex Iy 4 1 30 cuMBOJIaAMH.
Hnsi BEIDOMHEHHs 9TOTO TpeGOBAHMS MOMKHEO OepeiaBaTh QYHKIUH
STRING B KayecTBe JJIHHEB CAIYIAHHAYIO BEINYHHAY, KAK MBI 3T0O U cJenaem

B cTpOKe 6.
1 BEGIN
? OB 4 IW 1 o 10
3 LOOP
4 DEMS_CJTPUT, put_line { "Random String="
5 || DEMS RANDOM. STRING (A’
5 DBMS RANDOM . VALJUE (4, 30)
b
8 )
9 ZND LOOP;

—_
[l
*

END;
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PesyapraT Oyaer TakumM:

Random String=RniQzGquLFVJYFpGl OvtNd

Random String=GhephpesalilhigROY

Random String=Jtakoellr

Random $tring=tcCiu

Random String=0FBzOxcHQGLHW<ZFMNN

Random String=15xVjgJvpwiE

Random String=]FhNARZAL 1 OKZRpOwnhrz7
Random String=KuFtodeclpr<r-mzFbzeXnYFG- Wo
Random String=Bhu?

Random SLring=GebcgogvzBTEpTYndPmYAGED

TEHEPB CTPOKH He TOJBEO ABJIAKTCAHA CJIy‘l&fIHb]MEl, HO U HMEeT CJIyTIﬂﬁ'
HEBI€ DPA3HBIE NJIMHBI.

Kpowme Toro, Heobxogmmo, 4Tobb1 256% QaMUJIHi ODPUXOJUJINCE HA TOJIO
«Smith», a ocranpEwe Oman cayyaiineiMu. KoMGuEHUDyeM crydaiiHbIe
cTpoKdA U MeToa MorTe-Kapno:

DECOCE (
FLOOR(DEMS_RANDOM. value(1,8)),
1, "Smith’
NRMS RANDOM.string (A", DEMS RANDOM.valvie(d 3C))
}

I1o BRIpasKeHHe B 25 mpomeHTax ciydaeB Oyaer BosBpamarbk «Smith»,
a B OCTAJIBLHOE BpeMdA — IPOU3BONBHYIO GYKBEHEHYIO CTPOKY ANHHON oT 4 10
30 cuMBOIOB.

CeBoavM BOEAUHO

Teneps, KOrjga Bl HO3HAKOMHAJINCE C COCTABJIAIIIIMME Ipollecca FreHepApo-
BaHHs CAyYalHBIX YMCeNl, CBeJdeM UX Bce BoelnHo. Hanuimem ¢parMmesT
PL/SQL-roaa hopMHpPOBaHHUSA 3aNIHcel 0 cueTax. B aToM pasgese OyaeM 3a-
rpy:xarhb 100000 sanuceii B Tabauiry ACCOUNTS (ODpHBOAHUTCS IOJHBIA TEKCT
3arpysKaiel nporpaMMer).

S+ Qair na Bef-cabte: ins_acc. sgl -/
BEGIN
FOR 1 acc no TN 1 100000
LOCP
INSERT INTC accounts
YALUES (1_ace no,

-= Hwus
DECODE {-LOOR (DBMS_RAMDOM.VALUE (1, 21))

1, ‘Alan’,
2. "Alan”,
3. 'Barbara’,
4, ‘Barbara’,
5. 'Charles’,

Lawvid .

[=>]
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3HAYEeHWIA

7, "Fllen”

8. 'Ellen’

9, "Fllen’
10, "Frank’
11, "Frank’,
12, “Frank’
13, "George’,
14, "George’
15, George’
16, "Hillary’
17, 'Iris”,
18, 'Iris’
19, "Josh’
20, "Josh’
o

)

- DaMuama

DEGCDE {~LGOR (DBMS_BANDOM.VALUE (1, %)),
1, "Smith’
DBMS RAWDOM. STRTNG (A"

DBMS_RAMDOM. VALUE {4, 303%)
),
-- Twn c4era
DEGODE {~LOOR (DBMS_RANDOM.VALUE (1, »))
T Y8
2, ¢
& N
4, D7,
o
b
HieHTubMKaTOR FucTa
CASE
WHEN DBMS_HANDOM. VALUE (1, 100) < 51
THEN NULL
FLSE 1 acc_no + FLOOR {DBMS_RANDOM. VALUE (1. 100))
ZND,
Ten cybodeTa
CASE
WHEN DBMS RANDOM. WALUE (1, 100) < 76

THEN NULL

FLSE DECODE (FLOCR (DBMS RANDOM.VALUE (1, 6)},

1

L = £33 PO
Cx 3 3

(]

NUI

END,
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FND [ GOP;

COMMIT;
END:

-- JlaTa OTHpHTKS CHeTa

SYSDATI= - DBMS_RANDOM. VALUE (1, 500D
llata vaMeHeHws c4eTa

SYSDAT=,

—— MieHTMpUKETOR agMUHUCTRATOpa
DECODE {~LOOR (DBMS_RANDOM.VALUE (1, 11))
1

1

2,1,
% L
4. 1,
B: By
6, 3,
i, 4,
8, 5,
Q9. 5,
10, &
0

\\I.

Kag ysHaTh, 9TO HAIIH CTAPAHNA OPHBENH K HYKHOMY pesyabrary? Kak
TOBOPHTICS, He nonpodyelns — He ysHaenrb. Ilocie sarpyskn DaHEHBIX IPO-
BepsAeM peallbHOE paclpeesenne:

501> SELECT  first_name, COUNT (=)
2 FROM accounts
3 GROUP BY first_name
4 ORDER BY first_name

5/
FIRST NAME

Alan
Barbara
Charles
Davie
Ellen
Frank
George
Hillary
Iris
Josh

10 rows selecteo.

COUNT( =)

9756
10130
50566
5000
15023
15100
14913
5019
9932
9987

HMeHa MOTHOCTRID OTBEUATOT 3ATIPOTIIEHEOMY pacipefenennto. Hanpumep,
ecind OOMHATE, MBI X0Tesn, 9To0sl 10% crpok cogep:xann uma «Alans.
Hmeem 9766 Tarmx saomeeid nz 100000, uro cocrapnsger opabIAsATeNEHO
10% . Ms1 xorenu 15% sanmuceii ¢ umerem «Ellen», a monyumam 15,023% —
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O4YeHb OMH3K0 K 3a0pPOMIEHHOMY YHCIY H CTATHCTHUYECKH OOKa3aTelbHO.
MoKHO TPOBEPHTE BCE OCTAJIbHBIE CTOJOIE H YoeAUTHCA B TOM, UTO OHH
nefiCTBUTENBHO PACOpPeJeeHEl IO BEIOpaEHOMY mIabJIoHy.

3aKnw4yeHue

B03MOKXHOCTE rTEHEPUPOBAHUA CAYIAUHBIX 3HAYEHUH Ype3BBIUAMHO BaXKHA
O MHOKECTBA TpHAoKeEnii. Caydyafigniit BEIOOD ABIAETCI HeOTLEeMJIe-
MOl JacThIO IIH(pPPOBAHUA, & TaKMKe UIpaeT BaKHYIO POJb B Pa3IHIHBIX
apyrux obmactax. B 3Toll ritaBe mokazaHoO, KaK TeEePUPOBATH padHoo0bpas-
HbI€ CIyYalHble YHCIa I CTPOKH PasAdYHOHA TOYHOCTY U AJHHEL; KaK obec-
OeYHTh CAVIAHHOCTH, HCIOJIB3VA JOMKHBIE METOAB 3a0aHUA HAYAILHOTO
3HAYEHHNS IOCAeI0BATEIBHEOCTH CIYIAHHBIX UNCEN; U KaK M30erKaTs reHe-
PHPOBAHHUA HeCJAy4alHEBIX YHUCEJ, HOJIYIaeMblX IPH HCIOJIL30BAHHUI HEeU3-
MEeHHOI'0 Ha9aJLEOT0 3HaAUYeHHA. |14 Toro UT00E reEepupyeMEle 3HAUEHU S
JYUIIe OTPaKAaIH KaPTHHY PEAThHOTO MHPA, IPeAJIOKeHER CIIOCOOR CO3a-
HHA cAy4YalHEBIX 3HAYeHHH, COOTBETCTBYIOIIUAX ONpede/leHHBIM CTATHCTH-
qyeckHM adsoHaMm. Hakosen, ObIJI0 DPACCKABAEO O TOM, KAK IPOBEPHUTH
CIYYaHHOCTE NOJIYYEHHBIX JaHHEIX.



Mcnonb3oBaHue NnaHUpOBLUUKA

AJMuBHCTPpUPOBAHME GA3hl AAEHLIX TpeGyeT BHIMONTHEHUA MHOMKECTBA 3a-
gad. HekoTopele H3 HHX 3alyCKAlTCA Cpasy, 0e3 OOATCOTOBKH, APYLHE
JOJKEBI BEIIOJHATEHCS PeryIsApHO B IpefonpeAeleEHOe BpeMa. B xadecTse
IpUMepa MOMKHO MPHBECTH cH0p CTATHUCTHKH A 00beKTOB 0a36I JAHHBIX,
cGop cBegeHHil 0 cBOHOAHOM IIPOCTPAHCTBE BHYTPHU 0a3kl JAHHBIX, aHAJHS
OpobaeM ¢ 3R3eMILTAPOM 0aREl JAHHERIX H Oepelada 0o TPeGOBAHHUEK COOT-
BETCTBYIOMeH uHE(GOpPMANAN HATPAMYI) AAMUHHCTPATOPY 0a3bl JAaHHBIX
HT. 1. OTH 32890 MOT'YT OTHOCUTELCA KAk K 0aze TaHHEIX, TAK U K ONepaIii-
OHHOH cucTeMe (HAapuMep, IpoBepKa cBob0[HOro IpocTpaHeTEa (haliaoBoi
CHCTEMBI, IPOBEPKA JOCTYIHOCTH APYIHX CEPBEPOB U T. A.). Jloboil agmu-
HHCTPaTOp 6a3BI JAHHBIX MOMKET IPHUBECTH COTHIO IPUMEPOB, KOrAa A/ He-
KOTOpPO# 3amaun (00BIYHO HA3KIBaeMOH sadaHuem — job) Heobxoxgumo obec-
OeYHUTH BEIIOJHEHNE B OOPedesieHHEIH MOMEHT B OYAYIIEM, & He BEIIOJIHITH
ee HezaMeMHTeIEHO.

B sToii raage OyayT onrcanel BoaMmoxkEocTH PL/SQL Do yIpaBieHH0 Iia-
HHDOBINVWKOM 3aJaHuil B 0aze JAHHEIX, a TakKe BHe 0ashl ZJAaHHEIX (HO Ha
TOM Ke cepeepe). JlaEHAS (OYHEOHOHAJIBHOCTH OGECOEUHMBASTCA ABYMI
BCTPOEHHBIMHY TakeTamu: DBMS_JOB m DEMS_SCHEDULER. DBMS_JOB, mMOABHUBIIIHIA-
ca B Oracle8i, numeer BechbMa orpammueHHEEIe BosMo:kHocTH. B Oracle 10g
Release 1 o= dakTHUecKH 3aMeEeH naxeToM DBMS_SCHEDULER. HoBrl# maxeT
SIBISIETCS ropasgo 6oIee MOIIHBIM M HAJeKHEIM CPELCTBOM, TAK YTO CJIey-
T HCIOJAL30BATE 6r0 BMecTo DEMS_JOB. 9Ta raasa OyAeT DOCBANICHA HCKIIO-
YUTeILEO MCIoNb3osanmio DBMS_SCHEDULER. IIporpamma Oracle Enterprise
Manager ¢ rpaUYecKHM ITOJIBROBATEILCKUM HHTepdelicoM, BXOIANIAL
B Oracle 10g, nmosBosgeT yopasIaTh IMaEXPOBIIHKOM 3aJaHUH, HO ee Ol H-
cagme TeXHUT 34 PAMEAME HAMIeTo 06CY K IeHud.

ITnasuposmuk Oracle BRIr4YaeT B cebs 4eTBIDE OCHOBHBIX KOMIOHEHTA,
KOTOpbIe CXeMaTHYHO NIpeACcTaBIeHs]l Ha puc. 8.1.
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Pacnincanme Sapanve
-g: % repeat interval l
=] job_action
Mpynna | E g ‘="] HeobAzaTensHo n
OKOH — e schedule_name il
_r_! —fg LRme ) e
5 — 1
HOMb WM ‘E g program_name | |
Gonbie % T
1 é it class HeobsaatensHe  Knacc
Owuno =“J ahnmact

Puc. 8.1. Cocmusamouwue naanuposwura Oracle

¢ 3aganne — o6'BEKT, KOTOPEIH OONDEJeNAeT, KaKad IporpaMMa B Kaxoe
BPEMA BHITOJIHIETCA.

¢ Pacomcagnme — HMMeHOBAHHBIHA 00BbEKT, KOTOPBIA XpaHHAT KaJleHIapb
¢ KOHKDEeTHBIMH BpeMeHaMH 3a0VCKa.

e IlporpaMmma — HMeHOBAHHEIH 00BEKT, KOTODLIH OOpefeIgeT, KAKOH He-
MONEAEMEBLA AW JOJHEH BBINOIHATHCH.

¢ (OKHO, KOTOPOE 3aLaAeT OLpeAeNeHHYI0 IINTeJAbHOCTh I CXEMY BBIgeJe-
HUA PECYPCOB A7 38 aHUA.

Ba,qaﬁmo CONOCTABAAKTCA CJedVIoINle DapaMeTphbl:

e JTlapamerp joo_zction, KOTOPBIE oOpefelseT XPAHHMYI OpPOLELVRY,
asoEuMEBIH 6mox PL/SQL unnm ucnonEAeMbldl (ailn omeparuoHHOH
CHCTEMEI.

e Tlapamerp repeat_interval, KOTOpPHIH YKa3bIBaeT, KOTJa H KAk YacTo
TOMKHO BEITOMEATLECA 3aJaEHe.

JTONmOMHATEILHEO MOMKHO CONOCTABHTE 3aJaHHK) MMEHOBAHHOE paclncaHue,
KoTOpoe OVAeT cojep:kaTh KaleHZapHBIe cTpoKH. IlapaMerp schedule_name
MO3KeT 3a7aBaTh PACHOHCAHNAE, OKEO IJIH IPYINY OKOH. S3afaHie MOMET BhI-
[OJIHSATH HE TOJABKO JelCcTBHe, YRasaHHOe B IapaMerpe |ob_action, HO 1 AMe-
HOBaHHVIO IPOrPAMMY, KOTOPas CCHLIACTCS Ha el CTBHS TeX iKe TUIIOB, 94T0
m mapaMeTp job_action (3To MOryT 6BITE XPAHHUMEBIE TPOMEAVDPHI, AHOHHM-
uble Oaokn PL/SQL wirn nenmosaAeMble (DARIB OIePAIMOHHOH CHCTEMEL ),

SagaEde MOMKET BXOAHTH B OOpeAeNeHHBIH raace sadanuili. Knacesl 3ama-
Hufi 00BeAHHAIOT TOX0XKHE 3aJaHUsS U ONPeAeNST IId HHX HeKOTOpPhIe
ofmue cBolicTEa (HaIpUMep, YPOBEHE JKYPHAIHPOBAHHAS).

OxHO ompeflenAeT HAYANBHEIA W KOHEUHEIN MOMEHTHI BpeMeHH, a TAKKEe
nJiaH yuopapjeHdd pecypcami. Ecin 3alaEHK0 CONOCTABIEHO OKHO, TO BEI-
OOoNHEHWe 33JaHNA HAYWHAETCA W 3aKaHYABAETCS B MOMEHTHI BpeMeHH,
onpefenseMble OKHOM. IIpH 3ToM BRIDOJHEHHE 3AJAHUSA DPETYIHDYETCT
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niaIaHoM peCypcoB, Olpele/IeHHBIM JJAd OKHA. OxHO MOsKeT OBITH DJIEMEH-
TOM HEKOTOPOT'O K.JIAdCCcd OKOH. Ecan 3aJ8aHHAO COIOCTABIAETCA RJIACC OKQOH,
TO Ha 3adaHHe JIeﬁCTByI'OT BCe OKHa KJacca.

MMamee B rIaRe BCe KOMITOHEHTHI MIAaHWPOBIIUEA OYIYT PACCMOTPEHBI TIO-
JADPOOHO U ¢ TPUMEPAMA UX UCIOJIL30BAHUA.

3ayemM Ucnonb3osaThb
nnaHupoBLLUK 3agaHum Oracle?

AavuancTparop basel ganasix Oracle, KoTopoMy He0OXOIHUMO CIJIAHHPO-
BATH BHINOMHEHHE 3aAaHNS Ha KAKOE-TO OUPeAeeHEHEOe BpeMsa B Oyaviiem
WJIH II0 DACIHCAHHIO YepPe3d OOpeAeseHHBIE IPOMEKYTKE BDEMEHM, HMEET
JBe BO3MOKEOCTH AJIs1 PelIeHHs 3a8aqu:

Hcnoavzosams RAGHUPOSULUK onepau-uouuoit cucmemvl

BrIDOJEATE IPOrPAMMY HJIH CeTMEHT KOJa U3 YTHIHTEL ONeDalHOHHON
cHcTeMbl, TakoH Kak cron B Unix mnu AT B Microsoft Windows. Srtu
CPeACTBA [MO3BOMANT BEINOJHHTE KOMAHAY OIDPeAeJeHHOH omepanmoH-
HOH cmcTembl. MoxHO Aaske zanycTuTh 3ajanue Oracle m3 BHemIHero
uaTepdeica (00BIYHO 4717 PTOTO HEOOXOAMMO CO34ATh €0 KaK CHeHapHi
SQL m sanyeTUuTh B KoMaHAHOH cTpoke SQL*Plus).

Henonvzosams naanuposiyjur dasst dannvix snympu Oracle

OnperesrnTh oNepanyin Kak 3ajaEde B 0aze JaHHBIX, KOTODOE TOJLKHO
OLITL BLEIDOMHEHO eAUHOKAL] WIN DepHOLUYeCKH IOBTOPATELCA, ¢ TOMO-
mbio markeTta DBMS_SCHEDULER. Taroe zafanve §a3sl JaHABIX BEIMOIHAET-
cA B KOHTeKCTe 0asbl IaHHEIX, A He OIePallMOHHEOH CUCTEMEL.

Ecau y Bac ecTh BOSMOKEOCTD HCIOIB30BATE CTAHAAPTHBIA NJMaHEHPOBOIHK
OOepPANUOEHOH CUCTEMEI, 3a9eM BOOOINe 3aJYMEBEIBATHECA O NIAHUPOBIIHKE
fasel JaEHEXR? ECTh paAf BecbMa YOeAUTETEAERIX APTYMEHTOR.

3asucumocny on fa3bl OUHHbLX

3anaHme onepPaquOHHON ccTeMEI pafoTaeT BHE 3ABICHMOCTH OT JOCTYI-
HOCTH (assl JaHHBIX. UTO e IPOH30MAET, eCc/iu 3ajaHme mo cbopy cra-
THCTHKH OOTHMH3ATOPA 3alyCTHTCA B 3allJIaHMPOBAHHOE BpeMs, a Oasa
OAHHBIX B 3TOT MOMeHT 10 KaKoli-To npuunge 6ygeT ocTanosneHa? 3ajga-
HHUE He BBIIOJHUTCH, YTO MOKET NPHBECTH K PILY HEOPUATHRIX PE3YIIb-
TaToB. B caydae co cO0pOM CTATHCTHKHA MBI eIle JIErKO OTAeIaeMCH,
B APYTHX CHTVAIHSIX OOCHEJCTBHA MOIYT OBITH O0Jee CEpLESHBIMH.
IIpeanomo:xUM, HAIPHMED, YTO YV BaC eCThb 3aaHHe OIepaluOEHONH CHC-
TeMBI, KOTOPOE BEINOJHAET PAJ 3afad 0asbl JaHEBIX U ONepPallHOHHOH
CHCTEMEl W B C¢JIyTIae HeYIAUH ONOBEIAeT afMHENCTPATOPa 0asbl TaH-
HEIX. Ecnu 6a3a AaHHBIX OCTAHORJIEHA, OTIOBENIeHNE BCe PABHO BRITOMN-
HAeTcA, XOTH U HeKoppeKTHo. KoreduHo, MOXKHO 100aBUTh B HAYAJIO KO-
A HECKOJMBKO CTPOK, YT00BI TPOBEPATE JOCTYIHOCTE Ga3sl JAHHEIX Hpe-
KJAe, YeM TPHUCTYNATE K BHIMTOIEEHHUID, HO TOTAA MPHAETCA A00aBIATH



382

[naga 8. Micnonb3oBaHne NNaHWpoBLLXKa

ATOT KOJ B KAMIYVI0 YTHIHTY, YTO MOMKET YCJIOMHHTE CONPOBOMKIEHHE.
A BoT 3azanme 6a35] JaHHBIX OYOET BEIOOMHATEHCS TONLKO IIPH 3ayIOIEH-
HOIi 6ase JAHHBIX, H HUKOTAA — OPH OCTAHOBJIEeHHOI. 3T0 ofecoeunBaeT
foJiee TOMHBIA U TOUHBIH KOHTPOJIB HAJ OPOIECCOM BEIIOJIHEHH.

Bawuma

3agaHua ABAAITCA YACTEHIO (A3E JAaHHEEIX, I03TOMY ofecIedeHEl TAKOH
sKe BalHUTOoH, KAk 1 BCe ApYrHe 06 heKTH 6a3sl JAHHEIX. BB MOMKeTe BbI-
JaBaTh M OTSHIBATH [PUBHJIECHHA Ha olpejesJeHHble 3aJaHus AJA OT-
OeILHBIX TOMb3oBaTenei. IIpHd pe3epBHEOM KOTHPOBAHWY (GA3E JAHHBIX
COXPAaHANTCA W 3aJJaHUA C COOTBETCTRYIOIMIEH MeramH(popMaruei (rTa-
KOH KK KOMMEHTAPHH, DACIHCAHNA U T. I.).

Heazasucumocms om onepay UOHKOL cucmembl

IocMoTpuM Ha CHHTAKCHC KROMAHAE ¢ron B Unix 1 gomauaer AT (Ilmanu-
poBIHK 3agasuii) B Windows. Onn abcomoTHO pasasie. YTo ecsid OpH-
neTcA IepeHoCHTh 6a3y AaHHBIX ¢ OAHOH maaTdopmsl Ha Apyryo? Hdnsa
COOTBETCTBI S HOBOI mraTdopMme NpHAETCA HEMeHHTEh KayKABIH CIleHA-
pHii, a 3T0 BeckMa TPpyZoeMKasa paboTa. Ecin jKe 0CYIecTBIATh VIIPAB-
JeHUe 3aA8HASIMH 13 0a35l ZAHHBIX, TO ONpefeIeHus 3aJaHui Oy AyT me-
peHeceHBLl HA HOBYIO TLIAT{HoPMY BMecTe ¢ 6a30il fTaHHBIX; TaK UTO Me-
HATH 4T0 061 TO HA GBLIO B ONpeAe/IeENH 3aJaHHH He IPULETC.

Hezasuecumocmb om mecma XPAHEHUA JMUIUM

IIpeagoomoKHM, YTO BBl COXPAHWIH BCE CBOH VTHJUTE B KaTamore /ul”/
apo/doatools, a 3aTeM pelllWJH OepeMeCTHTEh UX B APyroi xaranor, u02/
app/doatools. Eend B KavecTBe IITAHAPOBIIAKA HCIOJIB3YETCA Cron WIIH
AT, TO TEKOE OIPOCTOE H3MeHeHne HoTpedyeT BHECEHNA HaMeHeHUi B Ka-
JKJoe ompefeseHHe BAIIero pacuucausa. Ilpu McOons30BAEMH MIAHM-
pOBITHKA 6a3kl JAHHBIX BO0OIIe HET HEOOXOAMMOCTH B IPEeIOCTABICHHNH
HHPOPMAIIHH O TOM, T'Je HAXOAATCS VTHINTHI.

Besonacnocms

IIpu Br13OBe KOga PL/SQL wirn naxe mpocroro coeHapua SQL 13 omepa-
NUOHHOH CHCTEeMEl HEOOXOAHUMO TepeJaBaTh B BHINOJHAEMOE 3ajaHUe
UM D0JIL30BATeNsI U Dapojkb. asaiiTe paccMOTPHM IIpocTeHmIui ciay-
gaii. IlpegoonaoxuM, 9TO V BaC €CTh cOeHapHil 000JI0UKH, KOTOPEIH BRI-
aerBaeT SQL-crerapmit myjob. sql:

$ORACLE_HOME/bin/sclplus s scolb/Liger ®/u01/app/dbatools/myjch. sql

B KoMaHAY OTKPBITEIM TEKCTOM IE€PeAAeTCs UMSI I0JIb30BaTend (scott)
u ero napoxs (tiger). JI6oi ToAB30BATENb MOKET YBHAETH BTY BaK-
HeHmyn HEGOPMATHIO OPH DOMOOIH KOMAHIEL 05 —acf, 94TO, ecTeCcTBEH-
HO, CO3/aeT Opents B cHcTeMe Ge30MaCHOCTH.

MoK HO TOTBITATECA MTHIMHAZUPOBATE PHCK PACKPBITHA TAPOJA MOL-
zoBaTenda Scott, seMHoro usmenusp cuesapuii. IlloMecTuM UMA MOIB30O-
BaTeNA W 0aposb BHYTPE SQL-cmesapuda my-o0.sql B KauyecTBe HHMOD-
MAIHH 18 TOAKIIYeHNT K 6a3y JaHHBIX:
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CONNECT sceotft/tiger
blah ... blah ... blah ...

Torga BHIBEIBAIMIHN cHeHapdil OygeT BRIMIAAETE CAeAyIOIMHUM obpa-
30M:

SORACIE _HOMF/bin/salplus -s /noleg @/ul1/app/dbatcols/myjob. scl

Ileperatouarens /nolog yvraseiaeT SQL*Plus, 4To He caenyeT 0XuIATH
BBOJAA PeTHCTPANHOHHBLIX NAHHBIX B KOMAHAHOH cTpoke. 3TOT MOAXO]
YYyTh Jiydlie: HMA ODOIb30BaTeJIA K €I'0 IapOJIb He BHAHEBI IIDH IPOCMOTDE
nponecca. OLHEAKO ecJH DONB30BATENE 0OPATHTCA K (Galiny coemapud,
TO IQIYUHUT OCTYI K NHGOPMAOHHY (4 BLI HABEPHAKA HE XOTHUTE, UTOOEI
MOJIBBOBATENH BUAENA Yy UL [MaPOJIH ).

IlocTeAHENM BAPUAATOM MOEET CTATEH UCTOIL30BAHNE TAK HAZLIBEAEMOH
OPSS$-perucTpanuy, KOTOpasA [I03BOJIAET ONEPAIIMOHHON CcHUCTeMe IIpo-
BOLUTE ayTeETM(PUKATUIO Toab3oBaTeNeil. Mo:xer cyimecTBoBaTh Unix-
MOJIB30BATENb Scott U maeETHOHUOUPYeMBId m3BHe Oracle-momnesoBa-
Teas 0FSESCOTT. Samanme ¢ron BRITIIAAEO OB CIeIVIOIHUM o6 pazom:

$ORACLE_HOME/bin/sclplus -5 / @/ull/app/dbatools/myiob.sgl

OmHaKO B 9TOM I'JIABHBIA HeJocTaTok MeTona. OH He TONTBKO OCHOBAH HA
TOM, YTQ Bamie perucrpanuorsoe uMa B Oracle coBmagaeT ¢ perucTpa-
IHOHHBIM HMEHEM B OIE PAITMOHHONI CHCTEeMe, HO 1 ITI03BOJIALT TOMY, KTO
IIoJgydaeT JOCTYIO K BallleMy LIapOJIrO OHepaHHUHHOI.;I CHCTEeMBI, IOAKJH-
YHUTHCS K Balleil cxeMe 0a3kl JaHHBIX 0e3 ayTeHTI(PHUKALINHN.

Ecaiu ucnospayercsd MIaHHPOBOIME 0assl JaHHBIX, TO HOL0OHEIE ClleHA-
pPHUH He ODOHAZOOSTCS, U OOJE30BATENbCKHN NapOJb HHKOTAA He Oyaer
packpbeIT. MHOIrHe KOMOAHHH ¢ BRICOKMMH TpeboBaHUAME K Oe3zomacHO-
CTH HMEKT CTPOTHEe OPaBUIA OTHOCHTEIBEO HEPACKPBITUA Napoieil HU
npH KakuxX yeroBUAX. A HUX eIWHCTBEHHLIM BBIXOJOM SBISETCS
NIaHEUpPOBaEHe B §a3e TAHHBIX.

I'ubrocms

Ecnim BBl Heoosb3yeTe IVIAHMPOBIIAK ONEePallMOHHON CHCTEMEl B XOTHTE
H3MeHHTE IaP0Jb D0Ab30BATENs, TO BAM OPULETCA M3MEeHEHTE €T0 BO BCEX
He0OXOAMMBIX ClIeHapHAX oborourn. HexoTopble KOMIAHAM /I MAUHHA-
MHSAMUE TOZ00HEIX VCHJIMHA co3qaT o0IIuil MeHTPaIbHbIH Qain mapo-
Jell M CUUTHIBAIOT ero A5 KamI0T0 clieHaApHus 000JI0UKH. DTO HECKOJIBKO
yIIpoimaeT paboTy, HO CO3M4eT APYIVIO OpobaeMy. EeaId D0Ib30BATENE X0-
YeT H3MEeHHTE Maposib, HE0HX0IUMO H3MeHUTE (aiin naponeii. BEeau one-
PAMHOHHAA CHCTEMA paspellacT JoCTYI K cepBepy Ha3hl AaHOLIX TOJILKO
AT AMMUHUCTPATODA Has3kl JAHHBIX (A UMEHHO TAK U JAOMKHO OBITE), TO
0OBIUEBIA DTOJb30BATENIb HE CMOMKET M3MEHHATD (aii maposeil 1 BEIHY K-
IeH GyAeTr IpoCHTE aJMIEHCTPATOPA O MoMOMH. I[pHUBIedYeHAe IOCTOPOH-
HHUX K VIPABJIEHHUIO CBOUM IIAP0JeM ABJSETCS BeChbMa HesKelaTeIbEBIM.

Ecnn HCIIOJb3VeTCA NIaHIPOBOTHMK 6assl JA2HHBIX, TO B XPaHEHHWH Iapo-
JId HeT HBOGXOI[I/IMOCTH.
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B obmem 1 memom, mpu HeoOXOAWMOCTH BHINOJHEHHA KAKHX-TO CBASAH-
geIX ¢ Oracle omepanuii mpomre, HajgexHee H 3(peRTHBHEE ACOOIL30BATE
makeT DBMS SCHEDULLR.

o .

w ﬂ."—

3;[6011 H gaJiee BIrJaaBse I CChIJKH HA CHCTeMY ILTaHupDOBaAHIIA Oracle
OyaeM MCIOAb30BATE HassaHua DBMS SCHEDULER mmam ILnaHnpOBIINE
(Scheduler).

anaBneHue 3agaHNaMmmn

Baszopoli equanOell paboTel B NJIAEWPOBAHUHN ABIAETCA 3ajJaHie. B aToM
pasgere 6yzeT omMcaHo co3TaHHe 3aMaHNil U yIpaBlenwe uMu B fase gan-
HEIX TPHA TOMOIMH Tiponeaypsl CREATE_JOB marera DEMS_SCHEDULER. Haumem

C IPOCTOTC TPAMEPa, WLIICTPAPYIINero caMy Hel MJIaHHPOBAHUA BEI-
TOJTHEeHHUA 38 JaHHH.

Mpocton npumep

IpexnonoxumM, yTo MBI paboTaeM ¢ DAHKOBCKHUM NPUI0MKEHEWEM H XOTHM
ofeceynTh BHINONHEHHE 3aJaHHA, KOTOpOe eXeJHEeBHO HAYHCIAET OpPO-
TeHTH Ha OCTATOK Ha cdere. /lnd HaunWclreEHA OPOIEHTOB HCOONL3YETCH
XpaEAMad mpomeaypa zoaly_interast. MemomsayeMm mporpammy CREATE_JOB

noarera

DEMS SCHCDULLR murst cospaHms safaHAS MIAEEPOBIIHKA 4pply dei-

ly_interest:

1
2
3

(S0 3

Lo = O

G

BEGLIN
DBMS _SCHEDULER. ¢reate job (job_name => ‘apply daily inte-gst',
job Lype = "8TORED PROCEDURE',
Job aclion =» ‘apply inlerest’,
repeat_interval =» TFREQ=DATLY; INTERVAL=1",
erabled => TRUE,
commenls => TApply Daily Inleresl’

[MD;

Haga#iTe nogpobHEC pACCMOTPHM CTPOKH 3TOTO (DparMeHTa:

Crpoxa

Onucanne

2

OnpeaenseM MMA 3afaHusa. VMva gomxHo 6BITh AeiCTBUTENBHLIM HIeH-
TuduraropoM Oracle (To ecTh HEauuHATLCS ¢ OYKRBER, COLEDKATE HEKOTO-
PYVIO KOoMOWHATIHIO OYVKB, TU(P, CHMBOJOE ¥, _ WA § o 6BITH ATWHON He
Boaee 30 cumeoaor). Mva takize JomEHO OHTE VEHKATRERIM B PAMEKAX
npoctparceTea unven Oracle (HampHMep, HMA HE MOMKET COBOATATL ¢ HA-
3BAHWEM TAGJIHITET).

VHKassBAEM, IPOTPAMMA KAKOTO THIA 6V IET BRIMOAEATECA. B aToM 3ame-
JaTenbHOE MpenMyniecTrO makeTa IBMS SCHIDUL[H mo oTHOMIEHHIo K (DYHK-
muoEansHoceTy DBM3 J0B, Menomnsemasn nporpavma apply interest seis-
eTcsd XPaHUMOH npoleaypoil, Ha 4T0 yKaskBaeT sHavenue STORCD PROCT -
DURT mapamerpa jch type. JlAa ZanHOTO apryMeHTa TAKIKE PAspeITeHbl
3Hagenna PL3OL BLOCK m EXECUTABLE.
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Crpora | Onucanne

4 ITapameTp jcb aclion mMoKas3eIBaeT, UTO JeldaeT JaHHoe sagaHue. B Ha-
1eM cJIyuae 3ajaHue BLIMTOTHAET XPAHUMYIO IPONeAypy apply irterest.

5 ITapameTp repeat_interval ykaswiBaeT, KaK YACTO 3afaHHe NOIKHO 3a-
OYCKATECA. B ZaHHOM caydae exenHeBHO {00 HCIONB30BAHMK HHTEpRA-
JIOB MEI IO POoOHO IIOTOBOPHM jajlee B IJIaBe).

6 BHauenue TRUE (TaKkKe IPUHEMAEMOE 10 VMOJYAHNI) HApaMeTpa aKTH-
BAILUM 03HAYAET, YTO 3afaHVe OyIeT HesaMeANWUTeJLHO aKTHBHPOBAHO
H 3aNVIIeHO.

7 B 3707 ¢cTpOKe MOMHO YKAa3aThk He0DA3ZaTEeIbHEIE KOMMEHTAPHH I 3858~
HHS, KOTOPBIE BIIOCAEACTBIY IOMOT'YT IOHATE, UTO JefaeT 3aJaHle.

ITocne Toro Kak sagaHHe CO3MAHO, CBEOEHHA O HEM MOKHO HAHATH B mIpem-
CTaBJeHUH cJioBapd gaHHEbIX DBEA_SCHEDU_ER_JOBS. IlapaiiTe B3TJIAHEM HA 3TO
OpefcTaBiIeEne, YTOOBI TPOBEPHUTH PesYJIbTAT BbIBoBa CREATE_JOB (mamee
B IVIaBe npeacTaBiaesne DBA_SCHLDULCR_JOBS 6ymeT onmcaHO mogpoGHO).

SELECT cwner, Jjob_name, Job_type
jcb_action, repeat_interval, cemments
FROM dba scheculer jobs

OAna yaoGcTea OpocMoTpa OPHBEJEM BHIEQL B BePTHKAJIBHOM opMaTe:
B JIEBOM CTONOMOE IpPeAcTABICHL] HA3BAHNA CTOJAOIIOB, A4 B OIPABOM — HX CO-

JepiKumMoe.
OWNER . ARUP
JOB_NAME  APPLY_DALLY INTEREST
JGB TYPE . STORED PROCEDURE
JOB ACTICN capply interest
REPEAT _IMT-HWAL o FREG=DALLY; INTERVAL=1
COMMENTS CApply Daily Interest

CosgaBo sajgaEHe, KOTOPOe BBI3BIBAET XpaHEMYK npoueavpy. Eciau He
OPUHHAMATE BO BHEMAHNE CHHTAKCHUYECKHe OTJIUYNAS, TO OCHOBHASI QPYHK-
MMUOHATLHOCTE HA MepPBBEIH BATJIAA KaxKeTcd adCOJIOTHO HJeHTUUHOH mpe-
nocTaBaaeMoi naxkerom DBMS_JOB. OgHaKOo, TpOYHTAB MOCJIEAYIONIHE Pa3le-
JIBI, BBI IOHMETe, HACKOMBKO §0Jee ITUDOKHe BOBMOJKHOCTH T0AAEDKUEAET
DBMS_SCHEDULER.

BeinonHeHWe ncnonHaembix ¢paninoB onepauoHHON
CUCTeMbl U aHOHVMMHBbIX GNOKOB

IIpegnonoxnM, HEeo0X0OAUMO CO3JATEH BafaHNe, KOTOPOE 3allyCKAET CIIeHA-
pu#t Unix, a He oporpaMmmy PL/SQL. THOUYHEIM OpUMEepOM SBJISIETCS HH-
KpeMeHTaNbHOe pesepBHOe KonuposaHnine RMAN. IMoasel# O0yTs cOeHAPHS
RMAN maxos: uli/zop/oracle/admin/tools/kick_rman_ing. sh. Bygyum me-
noTEAeMBIM atimoMm UUnix, coeHapuil JTAME YACTHYHO MTOTATAET TOM
opacauaknnp 0asel fasEbeX Oracle. HeoOGxogumo nu 06pamaTsca LA ero
MCIONHEeHHA K 3agaEmio cron? Kax yiKe ToBOpPHIIOCH BBITIE, HEJAOCTATOK
OJAHWPOBOINEA ONEPANHOHEOH CHCTEMEI 3aKJII0YAETCA B TOM, UTO 3aJaHHe
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OyJeT BRIIOJIHATECA Jake IPH 0CTAHOBJeHHON Dase JaHHBIX. B HameMm e
cIydae XOTesnoch 651, YTOOBl 38daHHE BEINOJHSAIOCH TOMBKO IPH BAOYIIEH-
HOH Oase HAHHEIX. HeoCcOopHMEIM IPeHMYIIecTBOM makeTa DBMS_SCHEDULCR
oo cpaBHeHHK ¢ DBMS_JOB siBisieTcsi ero cOocoOHOCTE HANPSIMYIO OODEe-
JISITh M BBLINOJHSTH BHEIIHAE OPOrPaAMMEL M3 KOHTeKeTa 0a3bl JaHHBIX.

PaccMoTpuM DpHMep HCOOJIB30BAHHA IIpomeayphl CREATE _JOB makera
DBMS_SCHEDULER aira niIaHUpPOBAHUA HEKPEMEHTAJIBHOTO PE3EPBHON0 KOMOH-
popaanga RMAN.

1 BEGTM

2 BBMS_SCHEDULER. create_jcb

3 {job rame =» "RMAN TMC-

4 repeat_interval =» "FREQ=DALLY; BYHOUR=2",

g job_Lype =» "EXECUTABLE",

[§ job action => " fubi/app/oracle/admin/tocls/kick rman_inc.sh’,
7 enablec => TRUE.

8 commants => "Take BMAN Tnc Bacsup’

9 b5

10+ END;

ITo 3aaHNe BRIZLIBAeT HenoJEgeMblil gaina UNIX kick rman_inc. sh. O6-
paTHTe BEUMAaHNE, YTO IIapaMeTp Job_type B ¢CTPOKe 5 YCTAHOBIEH B 3HAUE-
aue CXECUTABLE.L

Ilpomenypy CREATE_JOB MOMKEO MCHOONL30BATE AJIS COBLAHMSI BaaHUl, BRI-
3BEIBAIOIIUX aHOHHMHBIE Ost0ku Koaa PL/SQL, nanpumep:

BEGIN
DEMS SCHIDUITR. create job

{(job_name => THMAN_INC',
repeal interval =» "FREQ=DATLY; BYHOUR=2",
jcb_type => 'PLSQL_BLOCK",
jebh acticr =» "DECLARE 1 number; BEGIN code; END; ",
grahbled => JHUL,
COnMents =>» "Take RMAN Ing Backup’
bt

END;

B namHOM cayuae mapameTp joo_action cogepsrut Bechk PL/SQL-0mor DE-
CLARE-BEGIN-END, saBepHIeHELIHA TOUYKOH ¢ 3an0aTol. Brl MoyKeTe HOMECTHTD
n00oi KopperTHEEI# anornMaRHT PL/SQL-6m10K BMecTo ¢10Ba Gode.

MNpepncrasneHve DBA SCHEDULER JOBS

ITocne ToTo KAK 3afaHUe CO3MaH0, HH(OPMATHA 0 HeM IONaaeT B IpeIcTak-
NTeHUe caoBapa JaHabIx DBA_SCHEDULER_JOBS. Ilpusenem onmucanre HEKOTOPBIX
OCHOBHBIX CTOJOIOE (IIOJHBIA MepedYeHb MOMKHEO HAlTH B IPHIOKEHHT A).

OWNCR

Bragenen sagaHng.

1 B mepBoM mpHMepe mapaMeTp GBI YCTAHOBIEH B 3Haderne S0RZD_PROCELJRE.
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JOB_NAME
Hms sagagms.
CLIEWT_ID

Ecnu npd co3flaHUK 38JaHUA TOJB30BATENs YKEAZAT HIEHTHOUKATOD
KJIMEHTA AJA ceaHca, oH OyIeT 3anucaH B HaHHEEIH cronbern. Mg saga-
HAA UAeHTHMHUKATOPA KIWEHTA MOMKEOQ BEI3BaTh (PyHENWIO DBMS SCS5-
SION. SCT_IDENTIFICR.

GLOBAL_UID

Eecanu mons3oBaTesb sIBIAETCS II00AIBHBIM (MM KOPIOPATUBHBIM), TO
B JAaHHBIH cTonbeln 3anHUCBIBAETCA UAEHTHMUKATOD II00AIBHOTO DOJNb-
30BATENA.

JOB_TYPE

Tun 3agasEusda; JOOYCTHMEI CIOeAVIONIHe sHauermusa: EXECUTABLE, PLSCL_
BLOCK i STORED_FROCEDURE.

JOB_ACTION

Yro genaer sagadue. [Ina PL/SQL-6noka orobpakaerca Bech Kog. s
HCIOIHAEMOTro (palia U X paEMMOH Tpone yphEl 0To0paykaeTcsa BA3BAHNAE.

START_DATC
Bpemsa Hauana BEIDOJHEHUA 3alaHUA KAK 3HaTIeHHUe THIa TIMESTAMP.
REPEAT_INTERVAL

KanemgapHasa CTpOKa, 3aJaroniasd pacOHcAENWE BHINOTHEHUA 3aJaHNUA
(BRampumep, MRCO=DATLY; BYHOUR=2). (CM. Tak:ke manee pasjien «HKameH-
AaPHEIE CTPOKH».)

ENABLED
Axgrusro mu zaganue (TRUE mwam FALSE).
STATE

Teryinee cocToOAHEUE 3agaEua (Haopumep, SCHCOULLD, RUNNING, SLCCCCDLD,
FAILCD).

RUN_COUNT

KosudecTBo 3a0VCKOB 3aBaHHA.
FATLURC_COUNT

KosmaecTso HEYAa4YHBIX BBIIOJIHEHA A SaJaHHA.
RETRY_COUNT

B cnyuae HeymauHOTO BBHIMOJNHEHWA 3aJaHAA TPeJIPUHUMAETCA TIO-
BTOpPHAA IOIBITKA BRIDOMHEHHD. B fasHoM cronboe orobpaskaercd Ko-
JIMYECTBO MMOBTOPHBIX IOIBITOK.

_AST_START_DATE
BpemeHHaﬂ MeTKa IocJelHero sanycKa sagtaHusd.
_AST_RUN_DURATION

HpO,E[O.H}RHTBJIBHOCTB IIoclneaHero BEINMONMHEHEUA 3aJaHHA.
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NEXT_RUN_DATL

Crepymomas (B pacIHCcAHHH) JATA BLIOONHEHNA 38 aHIA.
SYSTEM

ABnserTcs su 3aganue cucTeMHEBIM (TRUE mu FALSE).
COMMENTS

Brecennsle panee KOMMEHTaPHIL.

HonosuuTenbHEsle cTONONE OYAYT paccMaTpPUBATLHCHA IO Mepe paccMOTpe-
HUA IPYTHX acHeKToB (DYHKOUNOHANLHOCTH naxeTa DBEMS_SCHEDL LER.

OcHoBbI ynpaeneHs sagaHNAMMN

Mz 3EaeM, KAK CO34aTh 3aJaHUEe, TeNeph OOTOBOPHM O TOM, Kak yIpaB-
JATE 9THM CO3JaHHBIM 3aJaHueM (ec/iM He YKA38HO HHOE, TO BCe 3ajJa4dl
BEINOJIHAKTCSA PA3IUYEEMY OporpaMMamMu nakeTa DEMS_SCHEDL LER).

BKloueHne 1 OTKNYeHNe 3a8aHun

BpemeHHO OTKIOUYNTD HIX BRIAKYATH 3aJaHIe MOMKHO OIPH TOMOIIHM OPO-
meayp DISABLE u ENABLE coorsereTBenno. Hanpumep, gis Toro 4rodsl or-
KJIYUATE 3amasue AMAN_TNC, mocTynHTe ey 0oiuM o6pasom:
BEGIN
DEMS SCHFRULER. disable (NAME => "RMAM_TNC );
FND;

Ecnu aTo zagaHne B HACTOAIHWN MoMeHT pafoTaeT, KOMAHAA BO3BDATHT
omubry (Do ymomuanumn). MoXXkHEOo HBMEENTE TAKOEe NOBeeHHe, 3aJaB TIa-
pameTp FORCE:
BIGTH
DBMS SCHEDULER. cisable (NAME => "RMAN INC®, FORCE=> TRUE);
EN:

ITprcyrereue FORCE o3HAYAeT, 4TO 3ajaHHe OYART OTKIIOYEHO NOCHE BaBeD-
mIeHNU TeKyIero paéoTanInero mpomoecca.

HJI.F{ TOrO HTOGE:I BEJIIOYHTE 3addaEHMe, OTHKJIRNYEHHOE Ha TBKYHIHﬁ MOMEHT
BpeMeHH, BbI30oBUTe Ipomenypy ENABLE.

BEGIN
DBEMS SCHEDULER. grable (NAME => "HMAN_ING');
END:;
& =
[ Eeay npy cosgaHuy 3agaHKuAa He YKA3AaTh DapameT | NARIL [ 1), To aaza-
f.:_ o HHe OYIeT cO3TAHO M OTKIAKIeH0. HeofXoANM0O ABHO BRIIOUHTE 34-

1, AamHue.

OcTaHoBKa paboTawowmnx 3agaHun

Ecnu samaEmWe BBHIDOJTHAETCS, W €r0 HeoOXOAHMO OCTAHOBUTE, BEIGOBHTE
opomeaypy STOP_JOB.
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BIGIN
DEM3 SOHTDULTR. step. Job (JOB NAME => "RMAN TNC' ).
FHD:

Ipomenypa STOP_JUBE momerTaeTcd aKKYPATHO OCTAHOBHTE 3agaHme. K co-
SKAaIeHHI0, OLIBAIOT CHATYALHN, B KOTOPHIX «MATKOE» 3aBeplIeHiie HeBOd-
MOKHO, TOTAA IPHUBEAeHHEIN BRI 0IepaTop BepHeT omubry. MoxEO Ha-
CTOSTE HA 3aBeplienny paborsl, nmenonabsya napamerp FORCE. Haopumep,
OJI51 OCTAHOBKY COBHAHHOrO HaMu paHee sagamms APPLY_INTEREST (memom-
HAWINETe XPAaHUIMYK OPOMeAVPY) MOXKHEO BEIIOJIHHTH CHeAVIOMHAN 60K
(3apanme OyaeT oCTAHOBIEHO HE3AMEAJNHUTEIEHO, JA7KE €CJIH OHO BBIIIOJIHHA-
eTCcA B JAHHBIA MOMEHT):

BEGLN

DEMS_SOHEDULER. step_job (icb_name =» CAPPLY _INT=RES!|",
FORCE => [HJE):
END;

Braagenen samammsa MOKeT 3aBEpPIINTE ero OOLIYHBEIM IOYyTEM, He 3aJaBad
napameTp [ORCL => TRUL. JIro6oii fpyroii mons30BaTeNb, 06IaTaAOTIHN TPH-
BanerusaMa ALTER gnst aToro sajaHus, TaKe MOMKeT OCTAHOBUTE €10 00bIu-
seiM oyrem. Hanpuwmep, sragenern sagamms (ACC_MASTER) moeT BBIZATE
OpHBHJIETHHT NOIb30BaTem0 ARUP:

GHANT ALTER ON apply_cally intersst TO arup
Teneps ARLF Take cMOKET OCTAHABINBATE 3aJaHUe.

Hnsa necnonezorarnd napaMeTpa [ORCE B BeizoBe (hyErRmHAA DBMS_SCHEDLLER,
STOP_JOB Beobxogumo 00agaTs cueTeMHEON npuBmrernes MANAGL SCHECDULLR.

[ ol Toapko sazaand, BHnoaeEmomue PL/SQL-6noku 1 XpaHuMBie Ipo-
‘s LeIypel, MOTYT OBITH OCTAHOBJACHEI ¢ TTOMOINBI) mapamerpa FORCE.
- f,i.: 3amaHU, BRINOIHMIONTNE UCIONHAeMELe (DAILTH ONepallHoHHON CHe-

*  TeMbl, HE MOI'YT OBITH OCTAHOBJIEHB! IPH IOMOLIHA napamerpa FORCE;
OpUIeTCA JOEIATECA HX 3aBepIIeHuA,
3anyck 3agaHus

IlnasupoBIIHE TO3BOJAET ABHO NOTpebOBATH 3alycKa 3afaHHA. 3aTVCK
3aJaHNs BPYYHYIO MOMKET DOTPeboBaThCsA B PALE CAYIAEs:

e Bil ocTaHOBHUIH 3aJaHie, YTOOR ¢ 4eM-TO pas3ofpaThesd, a Temeph XOTH-
Te, YTOOLI 0HO OBITO 3aBEPOISHO.

* Bpema BHIIONHEHNS 3aaHUA 00 DACOIHCAHKIO eIle He ToeNLI0, HO BaM
HeoOX0QHMO BEIOOJHUTE €r0 OIPIMO CeAYac.

* 3anaEWe BEINOJHEUIOCH 10 PACOHCAHHIO, HO OHO 3aBEPIIHIIOCE ¢ OIMIHG-
KoM, W BEI XOTHTE TIOHATE €€ TPAYHHE (IPYTHMHA CIOBAMHA, 3aJaHue 3a-
MyCKAeTCA AJIA ero OTIa K. )

3anycTUTE 3aJlaHUE MOKHCO TpH moMonta nporeaypsr RUN_J0B. Hanpuwmep,
ganycTum 3agaaue CA_CULATE_DAI_Y_INTEREST:

BEGTN
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DIEMS SCHEDULER. run job {Jek name =» "CALCULATE DATLY INTEREST );
END:

3aganme OyIeT ATYIIEHO B TOM CeaHCe, K KOTOPOMY BB MOMKIHUEHE
B JaHHBIA TeRYIIHI MOMEHT, €C/IH BEIIOJIHEEE] CAeqyOOIHe YCI0BAMd:

¢ llogrI9eHHAe OCYINIECTEAEHO OT HMEeHH BIaJe/Ibla 3aJaHAd WA
* TlonszoBaTess UMEET CHCTEMHEY IPUBHIETHio A_TER ANY JOB

IIpooeaypa RUN_JOB ouers yvaobra. Ecam zagaEde 0o KAKOU-TO NPHYHHE HE
yaaeTcsd BLIMOJHWTE, BLI y3HaeTe ob sToM cpasy, He npuberad K HCCIenoBa-
HIIO JYPHATA BHINOTHEHNA 3ajanud (0 MYyDHAJe MBI OTOBOPUM B pazjene
«YOopapjleHde KYPHAJHpPOBaHHeM» ). Jake ecnn 3afaHHe B TEeKYIIUH MoO-
MEHT BHINONEAETCS 10 PACOHCAENI) HIH €CJIH APYTOH DONL30BATEND TAKKE
3anycraer 310 3ajanue, nponeaypa RUN_JOB sce pasHo 11o3B0JIAET BAM Hesa-
MEeIIUTeTbHO 3aTYCTUTh 3aJaHTE B BATIleM ceaHce. 3alTyCTHE 3aJaHne TARUAM
CIIOCOBOM, BBl CMOMKETE BBIIBHTDH JII0OBIE POGIEME, CBASAHHBIE C €T0 BEI-
TOJHEHEHEM HJIH IJIaHHPOBAaHMEM, TAK KaK B CJIVIae HEVAAYN COOTBETCTBVIO-
mwas nadopMannsa OyaeT BhiBeJeHa HeoCPeACTBEHHO B Cpefle BRIIOIHeHM I,

ITpwu Brizose DEMS_SCHEDULZR. RUN_JOE eToaGomer BUN_COUNT, LAST _START_

_@ DATE, LAST RUN DURATION wm FATLURE COUNT mpemcraBieHHSA ea0oBapa

maHHEEIX DBA SCHEDUL-H JUBS me of6HoBmsmoTes. [pyruMu croBaMM,
samucy 00 9TOM BEIIOJHEHNH 38IaHKA B MeTATAHHBIX He Dvzer.

IIpegnonoxuEM, 4TO BRI XOTHTE 3aNYCTHTE 3ajaHue, HO JJA €ro 3aBeplie-
HIA MOHAKOOHUTCA IATL-TIECTL YAC0OB. BepoaTHo, Takoe 3ajaHue IydIIe 3a-
OVCTATE Kak (DOHOBOE, BHe TEKYIIero ceaHca. /JId aToro ciegyer yeTaHO-
BHTE OapaMeTp Use_current_session npormenyps! RUN_JOB B 3magerne FALSE.
Banycram CALCULATC_DAILY_INTCRCST kak )OHOBYIO 3a1a9y, 34TEM YIIpaBJIe-
HHUE ¢pa’y ke 0y1eT BO3BDATIEHO B ceanc.

BrGIN
DEMS_SCHEDULER. run_job ¢
b name =>» "GALCULATE DATLY INTERZST',
use_cu-rent_session => -ALSE
)i

EMD;

Ecnn oporpaMMa BHIONTHAETCS YCOEMIHO, TO OOHOBISIOTCT CTOJOIIE
RUN_COUNT, LAST_START_DATE, _AST_RUN_DURATION m FAILURE_COUNT mpegmcraBie-
HEA cjioBapdA gassEbix 00A_SCHLDLLLCAR_JOGS. OxpHako ecsid 00 KAKOH-TO IpH-
4YHMHe 3aJaHHe BRIDOJHHATE HE yZaeTcsda, HE(popManasa o6 9ToM He IOABHTCS
HA SKpaHe, a ByJeT 3anMcaHa B KYPHAJ BRITOJNHEHHS 3aJaHUE (CM. gaiee
pasier « ¥ IpaBiIeHHe }KYPHEATHPOBAHUEM » ).

YpaneHwne 3apaHve

Ecnu B sagasuu 6oJbine HeT EEOOXOSUMOCTH, €0 MOMKHO YAAIHTE IPH I10-
MOIIH mponeayps! DROF_JOB. ¥manum, EaTmpuMep, saganame APPLY_DATLY_IN-
TCRLST:
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BEGIN
DEMS SCHEDULER.drop job (Jjob name => "APPLY DATLY TNTEREST'):
EMD;

Ecnu saganme B TeKyIIHI MOMEHT BEINOJEAETCHA, TO OVIET BO3BpallleHa
ominbra. BEenu ke 3a1aTh napaMerp FORCE, To mMIaEApPOBOIMK cHATANA T10-
OEITAETCA OCTAHOBUTE 3aJaHUe, a 3aTeM YAAJUTE ero:
BEGLN
DEMS_SCHEDULER. drep_job (jcb_name => "APPLY _DAILY INTEREST®
FORGE => TRUC);
THD:

YnpaBneHue KaneHgapem n pacnucaHnem

Ilpenpigyininii pasaes 661 DOCBAIIEH IePBOMY H3 UeTHIPEX OCHOBHBIX KOM-
OOHEeHTOB INIAHHUPOBOIHKA: 3aJaHA0. B 5ToM pas/iesie H3YYHM BTOPOH KO-
yeBoi (1 Haubosee 3aMeTHBIN) KOMIOHEHT — pacnucanue, onpegenaionee
MOMEHTEl BpeMeHH, KOrJia OpeAnojaraeTcda 3anycKaTh sajanue. Pacmica-
HHe MO:KHO VEA3aTh OIPH CO3JaHNH 3aflaHuA B nponenype CREATE_JOB, sagas
KaJleHIapHYI0 CTPOKY B KAUYeCcTBe 3HAYEHHMA mapaMmerpa repeat_interval
WJIH COCAABOINCEH HA ViKe CO3LAHHOe HMeHOBAHHOE PACHHCAHUE.

KanenpapHbie cTpokn

CunTagcHc HCIOMB30BAHNS KATeHIaDHOH CTPDOKH JJIA 3HAYEHUA IapaMer-
pa repeat_interval mpomeaypsl CREATE_JOB upesBmIuaiiHo OpocT, ocoberHo
OTA BHAIOOIUX aHrIuiickuil A3plk. Hanpumep, ecjl B onpelesisgeTe 3a1a-
HHe, KOTOpPOe BEINOJMHALTCA C HOHEeAeJbHHAKA 10 IATHHUIOY PDOBHO B 7 Jacoe
yTpa u 3 Uaca AHdA, TO 3HAUEHWeM IapaMeTpa repeat_interval MosxeT GBITH
Takad KaleHTapHAA CTPOKA:

FREQ=CALLY; BYDAY=MON, TUE WZD, IHJ, ~HL: BYHOUR=/,1b

KanesmapHasa ¢Tpoka BRJIKOYaeT B cedsa JBa PasHBIX IO THOV IPEIICiKe-
must: FREQ m BY, pasgesenuble TouKofl ¢ sanaroil. Ilpeanoxenne FREQ MosxeT
OBITE POBHO OJHO, a4 OIpeAac:KeBnH BY MoxeT OBITH HECKOJLKO PA3HBIX BHU-
J0B, B 38BHCHMOCTH OT KOHEDETHOI'O PpaClIHACAHKA. Ha.&ﬂaoe OpejjJIoxEeHue
COCTOHUT U3 KIIOUYeROT0 CJI0BA U 3HAUEHHASI, KOTOPLIE Pas3feleEnl 3HAKOM pa-
BeHCTBA. Bee BMecTe 3TH IpefI0oKeHnAd VEasblIBAKT, KAK 9acTO IIJMIaBEHDY-
eTCA BEINOJHATE 3adaHHe.

YQacmoma (FREQ)

Ilpenmo:xenue FREQ mamaeT WATEpPBAN MeKAY TMOBTODHEIMH BHITIONHE-
HAAMU. B HANIEM ClIydae 3ajlaHue JOJHHO NOBTOPATHCA KAM/BIH IeHb,
nosToMy [RLO = DAILY. JonmycTUMEI CIeAVIONINE KJIOUeBEIe caoBa: YLAR-
LY, MONTHLY, WECKLY, DATILY, HOURLY, MINUTCLY 1 SCCONDLY.

Cporu (BY..)

IIpemrosxerne BY onpegenser, KOrga HMeHHO 3afanue OYIeT BEIIOIHATE-
ca. B mpumepe, oIpenelsas 44CTOTY BEIIIOJHEHHUI, Mbl YKA3aIH, ITO 3404~
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HHE BHIIOJHAETCA exrenHeBHO (FREQ=DAI_Y). Teneps ciaeayeT OrpaHUYIHUTH
MHOKECTBO JHEH (3agaHue J0JKHO BEIIOIHATHCA TONBKO B padoune AHH),
yrasas BYDAY=MON, TUC, WCD, THU, FRI. Hamee Heobxoaumo TOTpebOBATE, UTO-
OBl 3aflaHHe 3a0VCKAJI0OCh B T YacOB yTpa H B 3 Yaca AHS, yKasasp BY-
HOLR=7, 15. Paspemniens! caeayIone KaoueBksle cosa: BYMONTH, BYMONTHDAY,
BYYEARDAY, BYHOUR, BYMINUTE m BYSECOND (eM. omucaHue B Tadu. 8.1).

Ilpennosno:xuM, 4TO 38laHUe CIeAYeT 3a0ycKaTh e/KelHEeBHO (BHe 3aBUCH-
MocTH OT qHA Hegesau) B 10 gacos yTpa, B 2 yaca AHA T B & 4acoB Bedepa.
Torga mapamerp repeat_interval MoKeT 6BITH TAKHUM:

FREQ=DATLY, BYHOUR=1C, 14,20

Yo genaTh, €CH sajaHue HeOOXOIHMO BRINOJHATE Yepes deHb, a He Kark-
awiii geHs? HenoapsyeM HOBOE KI0UeB0e catoBo — INTERVA L :

FREQ=DATLY; TNTERWAL=Z, BYHOUR=10, 14,720

Ilpeanoxernue INTERVAL=2 m3MeHSET YACTOTY BABOE IO OTHONIEHHIO K SHA-
YeHHNI0, YKazaaHOMY B npeajo:xesnuu [RLC. B Hamem ciaydae MRCC=DAILY,
TO3TOMY 3ajaHue OYAET BRITTOJIHATECA KA Ible ABa JHA.

OTPHEaTEJILHBIe SHAYWCHHs O3HAYanT OTCHEeT OT KOHIa OepHoga. Hanpn-
Mep, CaeAYVIoIas CTpoOKa sajaeT BTOpOfI Hac, HaUHuHas ¢ KOHDAa JHS:

FREQ=DATLY; RBYNOUR=-2

Hexoropsie ocHOBHBIE HHTEPBAJbHEIe KOMAHAB] A1dA ODapaMerpa repeat in-
terve] cobpanssl B Taba. 8.1.

Tabauuya 8.1. Karwueswie crosa BY daa kaaeHdapHblx cmpok 6 napamempe
repeat_interval

Kmoueroe cioro | Onucanue

BYMONTH IlnasupoBAENe BEIMOJHEHWe 3aTaHWA B ONpeJeleHHBIE MeCH-
K. Hanpumep, 1A TOTO YTOGHI 3a7JAHWE BRIYHCIEHHS MPOITEH-
TOB BBHIIIOJHAJNOCE TOJLKO B HIOHE U Jeralpe, sagaem:

BYMONTH=JUN, BEC

MoKHO HCII0JIB30BATh HE TOJIBKO HASBAHMS, HO ¥ HOMEPAa MecsI-
LeB:
BYMOMTH=6,12

TouHast zaTa BHYTPH MecsIia, KOrja saganue HyaeT BhIIOIHEHO,
COBIAZAET ¢ THeM ero sanmycka. Hanpumep, ecnan saganue sanyc-
Kaerca 4 mionsa, To B gJexabpe 1 B MI0He 0HO OyIEeT BBINOJIHEHO
4 yucaa. Ecan HeoOXoqumMo, YTOOE 38 1aHHUE BLIIOJIHAIOCE B APY-
roi JeHb, eaegyeT HeIloAb30BATE KAIYeBoe ¢aoBo BYMONTHDAY.

BYMOHTHDAY YEKA3LIBAET, B KAKOH MMEHEO JeHb MeCalla JOJMHO BIIOJHATL-
csl 3ajgaHve. Hanpumep, AJs1 BHINOJHEHMS 3aJaHHA II€pBOTO
UHCAA KAMKZOTO MeCALA B 3 Uaca THA VKA3bIBAeM:

FREG=MONTILY: BYMONTHDAY=1; BYNQUR=15
Eenu omyetuts mpeanoskenwe BYHOUR, samanmue mo yMOJATAHWIO
Gy aeT BLHIIOJIHATHCS B ITOTHOYb.
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Rmouesoe c10B0

Onucarue

BYYEARDAY

BYHQUH

BYMINUTZ

VKaaBIBAeT, B KAKOH JeHb roja JOAMKHO BRIIOIHATLECA 38 aHHE.
Hanpumep, 1151 BBITOJHEHWS 3aZaHUS B IISITHAIIATEIH IeHb Ka-
HIOOTO TOLA 3ATaeM:

FREG=YEARLY: BYYZARDAY=1b
IInaENpoBAEREe BHIIOAHEHEHA 3aIaHHUA B OIpeleNeHHBIe HACHL.
Hanpumep, 118 KamZoAHeBHOTO BRIITOJHEHW 3aJaHUA B 3, 6
1 9 1acoB yTpa 3agaem:

FREG=DATLY; BYHOUR=3 8,83
Pacnucanue, oCHOBAHHOE HA TAKOH KaJeHIApHOH cTpoKe, Oyner
BLITJIAJETE CAAVIOIIMM 00Das0oM:

07/08/2005 03:00:00

0/ /0672005 06:00:00

0//08/2005 09:00:00

07/07/2005 03:00:00

07 /07/2005 06:00:00

07/07/2005 09:C0:00

... M TAK gajuee.
MorEHO H3AMEeHHTh ITPe LI AVIIHI TPUMeD CAeIVIONTHM 06pasoM:

FREQ=MINUTZLY, BYHOUR=3.5.9
acToTa MINUTELY osHadaeT, 4To sagaHHe OViIeT BHIIIOIHATBCA
KaXIVH MHHYTY. B 5ToM caydae pacnucaHne 6yIeT TAaKHM:

07/06/2005 03:C0:00

07/08/2005 03:01:00

07/06/2005 03:02:00

07/08/2005 03:03:00

07/05,/2005 03:04:00

07/06/2005 03:05:00
... 1 TaK gaiee mo 03:59:00. ITocaenoBaTeIEHOCTE OYIET MOBTO-
peHa & 6:00:00 seuepa u 6yvzer ganTbea go 06:59:00 seuepa.

IlnapnpoBaEMe BHINOJIHCHUA 3aJaHUA B ONpPedeNeHHYI) MHUHY-
Ty. A5 BRITOTHEHNA 3a0aHWA KasKIbIe TToaUaca 3aJaeM Takyio
KAJEHJapPHYI0 CTPOKY !

FREQ=MINUT=ZLY; BYMINUTE=30
Pacnucanue, 0CHOBAHHOE HA TAKOH KaJeHIapHO cTPOKe, OyIeT
BRITIAAETE CAEAVIONTIM 06pa3on:

07/06/2005 00:30:00

07/06/2005 01:230:00

07/08/2005 02:30:00

... H TAK Jajiee.
Ecau B gamHOM caydae manuceaTh -REQ=HOURLY BmecTo MINUTELY,
TO HUUETr0 He MaMeHHTCA, TAK KaK COCTABIAIIIAA UACA He VKa-
apiBaeTcsa. OMHAKO eCIM 3aJaTh TAKYIO CTPOKY:

FREG=DATLY; BYMTHUTT =30
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RKmouesoe cioso | Onmucarue

OKpyTJieHHe OyJeT BeCTHCh C TOYHOCTBIO g0 aHs. [losTomy pac-
nucaHHe OyIeT caeqyIomIHM:

07/08/2005 00:30:00

07/07/2005 00:30:00

07/08/2005 00:30:00

07/09/2005 00:30:00

... U TaK ganee.

3Iech 3amaHNe BHINOIHAeTeS Kakawll JedHrs B 00:30, Tak kak
B npeaao:xeEny ~RZ0 vkasano DATILY.

BYSECOND Ananormqaao BYMINUTE m BYHOUR, karwdeBoe caoBo BYSECOND cay-
KHT A4 IAHHPOBAHUA BRINOIESHHA 3aJaHHA B OOpeIeaeH-
EYVK CEKVHIY.

OTpHIaTeIbHOE 3HAYEHHE KAKOT0-TO KJIKYeBOI0 CI0Ba 03HAYAET OTCYET OT
KoHIA (a He oT Hauasna) Depuoja. Hanpumep, creayomas KajeHZapHas
CTPOKA

FREQ=YEARLY. BYYEARDAY=-1

VEA3bIBAET HA NIEPBLIH JeHE TOAa, HAUWHAA ¢ ero koHna. IloaToMmy Takoe 3a-
parfAe OyaeT BRITOMHATHCA KakAsIA rog 81 gexadps.

Mprmepbl KaneHBapHbIX CTPOK

HaBaliTe pPacCMOTPHM eIlle HECKOJBKO IPHMEDPOB KaJeHIADHBIX CTPOK.
IIpegmosnoxuM, 9TO BCe OHH H3HAYAJNBHO YKasaHBI JJdA 3afaHHH, s3anyc-
raeMblX 5 mrona 2005 roga. IlorakeM, Kak 3aJaBaTh KaJeHIapHBIE CTPO-
KH, HaAYHHAA ¢ ONpeAeieHHA OGONBHNIHX HHTEDPBAJIOB, & 3aTEM MEPEXOJd
K 0oJee MEeTIKIHM.

FREQ=YEARLY

3anaHo €sKeroJdHOe BEIICGAHEHHE, TaK YTO 3agague OygeT padoTaTh OAHH
pas B roj. Huxaxne gaTel He yKasansl, TAK YTO 00 VMOJIIAHHIO 3aJaHHE
OyMeT BRITTOJMHATHCS 5 MIONT Kamaeld Toa, HaunHasa ¢ 2006. Sro zajga-
HHe 6Y,E[ET BBINNOJIBHATHCHA Ka.}i{.f_(hlffl roa 5 HIJIA B DOJHOYb.

FREQ-YEARLY; INTERVAL-2

HUcnoarzosano npegnoxesne INTERVAL, mosToMy opMHpPyeTCs paclin-
caHMe JAJIS BHINIOJHEHHS He KaXKABIH rof, a yepes roj. llamsoe zajanue
OyaeT BpimosHeHo 5 nooad B 2007 rogy, 2009, 2011 uT. 4.

FREQ=YEARLY; BYMONTH=JAN

Hamuuue npegnoxenna BYMONTH ozaadaeT, 4To exXerofHOE BEIMONHEHHE
3alaHHA He OyIeT [0 YMOJYAHHK OPUXOAUTHCA HA TeKyIIHUH MeCcdAl
{mronn). Ho Tak Kak KOEKpeTHAs JaTa He YKaszaHa, IeHb BCe-TaKH Oy aeT
B3ST 0O YMOMUYAHHUIO — IAT0e umcano. Takum o6pazoM, 3To sagagme 6yaer
BREITIOTHATHCS eKeTOAHO 5 AHBAPA (OOATE-TAKH B IOJHOYE).
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FREQ=YEARLY; BYMONTH=JAN; BYMONTHDAY=2

O0paTuTe BHUMaHHE Ha AONOJHATEILHOS Dpeaoxenne BYMONTHDAY. Ono
VEA3BIBAET HA TO, UTO pacTucanue OYAeT AeicTEOBATE ANA BTOPOTO THA
Mecdrna (a He 1A IHA, OPeJyCMOTPEEHOTO 10 YMOJIYAHHID). ITO 3alaHHe
OymeT BeInONEATHCT 2 susaps 2006 roga, 2 sasapsa 2007 roga u T. 1.

FREQ=YEARLY; BYMONTH=JAN; BYDAY=SUN

3xech BMECTO JATEHEl YKa3aH AeHb HeJelH BHYTPH OIpeAeeHHOIO MecHd-
na. Taroe zagarne 6yeT BEIDOJIHATLCA e3KEroJHO KAk /106 BOCKDeceHbe
AHBapdA. [I[pHaBeieM HECKOJIBKO JAT BRINOJHEHHA B (popMaTe MM /1 /IITT:

01/01/2006

01,/08/2006

01/15/2006

01/22/2006

01/29/2006

01/07/2007

Bce aT0 BOCKpECEHBA.
FREQ=YCARLY; BYMONTH=JAN; BYMONTHDAY=2: BYDAY=SUN

CroMOMHHDPYEM JBa NPeALIAVIIHMX NpUMepa pacnucanusa. Ilpemrose-
Hue BYMONTHDAY 3amaeT onpeeeHHEBIH AeHs MecAna (BTOPOIl), a Ipeaao0-
sKernne BYDAY — omipeleIeHARIH TeHh HeJe H (BocKkpeceanbe). IlosTomMy 3a-
JaHue GyIeT BRITIOJHATHECA KA 106 BOCKDECRHLE AHBADA, €CJIA OHO BHI-
nmajeT HA 2-e UHCI0. Pacnacadne OyAeT TAKUM:

1,/02/2011
01,/02/2022
01,/02/2028
01/02/2033

IlepBril paz zamasde OyaeT BEIDONHeHO 2 AHBapda 2011, Tax Kak »To
BOCKpeceHbe.

FREQ=YEARLY: BYYEARDAY=60

3anpoIleHo BEINOJIHEHWe 3agaHusd Kaxasli 60-it geHs roga. Pacmmcea-
HHE BEIIVIALHT CIeAVIOMIEM 00pasom:

03/01/2006
03/01/2007
02/29/2008
03/01/2009

Q0paruTe BHUMaHue, 4TO LJIAHHPOBIIHE y4eld BHCOKocHOCTH 2008 ro-
aa: B Hem 60-i1 geEs Beimagaer Ha 29 ameBapda. B ocranpEBIX cayYaax
mIeCcTHAECITHIM IHEM rojaa fismnsercs 1 mapra.

FREQ-YEARLY; BYYEARDAY-60; BYMONTHDAY-1

KoMOUHUDYS YCeIOBUA, MOIKHO TNOJNYUATE HHTEPECYIONINe HAC De3yilb-
TaTel. [lycTs 3aganne BeiostaAeTcA B 60-i 1eHs rojga W B NepBeld eHB
mecana. I[losrydaem Takoe paciHCcaAHHE:

03/01/2006
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03/01/2007
03/01/2009
03/01/2010

Kax sugure, 2008 rog ncxnoden. B srom rogy 60-i gens BrIagaeT Ha
29 deppana (To ecTh He HA NEepPBHIH JeHEb MecAra), IOITOMY IOl He
BERJIKYAETCA B paCOHCaHHE.

FREQ=YEARLY; BYWEEKNO=2

VYKaaeBaeM, 4UTO 3aJaHNe TOJIKHO BRIMOJMHATHCT KaxKABIH AeHb BTOpoi
Hegenu roga. Pacoucagne OymeT TAKHAM:

01/09/2006
01/10/2006
01/11/2006
01/12/2006
01/13/2006
t1/14/2006
01/15/2006
01/08/2007

Bcee ceMb [He# BTOPOH Hefe W KamkI0TO TOMa TPHCYTCTBVIOT B PAcIica-
HHH.

FREQ-DAILY; BYHOUR-3.6,9

Jro 3amaEUe BEIMOMIHAETCS eKeJHeBHO POBHO B TPH, MIECTh W ASBATH Ua-
COB yTpa.

07/06/2005 03:00:00
07/06/2005 06:00:00
07/06/2005 09:00:00
07/07/2005 (3:00:00
. W Tak panee.

FREQ-DAILY; INTERVA_-2; BYHOUR-3.6,9

K opeapiaymum yeaosuam gobasnero npeatoxkenne INTERVAL=2. 3To 03-
HAYaeT, 9TO WHTEPBAJ MeKAY ABYMS MOCIETOBATENHLHBIMI BBIIOIHE-
HUAMH IOJKeH ObITh BABoe 0OMbIIe HHTEPBANA, YRAZAHHOIO B IPeIIo-
skeand FREQ (To ecTh B HanieM caydae JOJIKeH COCTaBIAThL 2 AHA).

07/06/2005 03:00:00
07/06/2005 06:00:00
07,/06/2005 09:00:00
07/08/2005 03:00:00
. W Tak janee.

3aaHne BRINONHEAETCA 6 HIONA, 3aTeM 8 HI0JIA.
FRCQ=DAILY: BYHOUR=3,.6,9; BYMINUTC=00, 15,30,45

310 3aaEWe, KAaK W NTPeARIIYITNEE, BRITOJIHASTCA €:KelHeRHO B 3, 6 U 9 ua-
COB AHA, HO Haju4ue npegnoxenud BYMINUTE yraseiBaeT Ha To, 4TO 3a-
JaHUe JOJKHO BEINOJNHATLCA B YKA3aHHBIe MUEYTEL. T'ak 4To pacnuca-
HHe BYAET BRITIAAET TAK:
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07/06/2005 03:00:00
07/06/2005 03:15:00
07/06/2005 03:30:00

. W Tak janae

Hymepauusa Hepgenb ISO-8601

Ecian nenosp308aH0 KJAKYEBOe CJI0BO BYWEEKND, TO NJaHUPOBIIHAE I PHMe-
HieT HYMepPamuio Helelb, saduUKCcHpoBaEHYIO B cTapgzapre ISO-8601
W MMEIOIVIo Pl cuenuduuyecKnx ocobeHHocTel. BoT yTo BaM HeoOxo-
IHMO 3HATH 0 HyMepalui Hefeab coraacHo 1S0O-8601:

¢ IlepBHIM gHEM HeJelU CUHTAETCA He BOCKDECeHEBE, 8 NOoHeJeNLHUK,
TAK KAK NMEHHO TaKOH MOPAJOE IPHUHAT BO MHOIHX KOMIAHUAX
H IpOrpaMMax.

¢ Hepenu uMmeioT HoMepa oT 1 o 53.

e Tlepeada HeJeNd HAUUHASTCA B MEPBEIH NoHeAeNBHUE rofa. Crenosa-
TeJIbHO, HECKOJBKO JHEeH MOT'YT IIPeAIIecTBOBATE IePBOHA Heflelle ro-
na. Haopumep, ecau B 2005 roay pama xKajseEgapHEAA CTPOKA BBITJIA-
JHAT KaK «-REQ=YCARLY, BYWEEKNO=1», TO 3TO pacnucaHue HadHET JelicT-
BOBaTH 2 gEBapa 2005, Tark Kak 3T0 W 6VJeT MepBEIA TOHeAeNbHHE
2005 roga. 9ro ozHavaer, uro 1 AHBApPA HHKOTAA He IIOSBHTCH HU
B OJHOM HB pacomcanmii. BosMoKHO, IJIs BaC 9TO U He BAMKHO, HO
cJIeyeT HMEeTE 3TO B BUAY.

¢ AHAJOrHYHO MOCIEJHSs HeJess Fofa MOMKET 3aXBaThIBATh He BCe
AEH. YacTh roga MOMKET OCTATLCA BHE DocAeIHel HeAe n: oHa OyaeT
BKJIIUEHA B MEePBYIO HeJel CIe VIOIIero Toaa.

e Tlocneasaa HejJesd roja MOKeET COJep:KaTh YACTh CJASNY FOIIero roja.
PaccMoTpuM KasleHAAPHYIO CTPOKY «-R=Q=YEARLY, BYW-EKNO=52» . Ecam
oHa sagaercsa B 2005 roay, To 6yaeT coCTABIEHO TAKOE PACIHCAHIE!

12/26/2005
12/27/2006
12/28/2005
12/29/2005
12/30/2005
12/31/20C5
01/01/2006
12/25/2008
MoTaK gdnes

e (O6paTHTe BHUMAHINE, YTO TOCIEIHA Heaels rola BKIKYAeT B cebs
1 sseBapa 2006 roga, xKotopoe oTHocuTea K 2006, a He 2005 rogy. Xo-
TS HeAeds U cuuTaerca H2-1i Hegemeid 2005 roga, paxTHUeCKH pac-
nucarne 3axoguT B 2006 rox. Ecnaw O0pH cocTaBMeHNH pPaclHCAHHSA
BBI He OyAeTe YIATBEIBATE TAKVIO BOBMOMKHOCTE, TO PE3YJABTAT MOYKET
0Kas3aThCs JaTEeKHM OT OKHLAEMOTO.
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KaneHpapHble cTpoKu ans part B oOyaywem

KaneamapHble ¢CTPOKH TAK TOXO0KHM HA OOBIUHBIH aHTTHHCKEAH A3LIK, UTO
OHCATh UX He cocTaBadeT TpyAa. OLHAKO MOMKEO CIVIaHHO YTO-TO Iepeny-
TaThk, H B pe3yJbTaTe pacOHcaHHe OKa;KeTcd He TAKHM, Kak Opegnosara-
Jock. IIpooeaypa CVA_UATC_CALCNDAR_STRING maxkera DBMS_SCHCDLLLCR amanm-
3UpPYeT KaleHAapHBIe CTPORHU U (hOPMUPYET TECTOBOE pacIicaHne, KOTOPOe
MOJKHO TIIATEIbHO H3YIHTh U YOeJUThCA B TOM, 4TO 3afaHrde OyaeT BBIIOI-
HATHCS TaK, KAK NPeJIosIarajiocs.

Ilpouesypa npuHIMAaET YETHIPE HapaMeTpa:
calendar_string
O6pabaTmiBaeMasI KATeHIAPEAA CTPOKA.
start_date
IHara (B Buze sEadennd Tama TIMCSTAMP), ¢ KOTOPOH ciaeayeT HAYATE.
return_date after
Ecin HeoOX0QMMO YKA3EIBATE AAThl M MOMEHTH BpeMeHH, CTOSIIIHE 110~
cJjle Kaxoli-To oopefesleHHOH JaThl, TO HCIOAB3YIITE 5TOT NapaMeTp LI
HAYaJAa [TOC/IeI0BATeNhHOCTH MIAHUDYEMBIX MMOCHe JAHHOW AATHI aT.
next_run_date
9to BEIXOMHOH mapameTp. lIponeypa 3anuckIBaeT B HETO ATy H BpeM4d,
KOT/Aa NJAHUPOBOINE GYAET BRITOJHATE JaHHYO KaJeHAaPHY I CTPOKY.
HapaiiTe paccCMOTPHM ONPHMED HCIOIB30BAHMUS BTOMH OIpOUeAY PRI A5 TOTY-

YeHMs PACHHCAHUSA BHEIOMHEHHH B3ajaHmsa AJAd KajleHAZApHOH CTPORHI
«FREQ=MONTHLY ; INTERVAL=2».

[+ File on web; cal_eval.sql =/

1 [DECLARE

2 1 start date TIMESTAMP,

3 1 next cate TTMTSTAMP

4 1 _return_date  TTMCSTAMP,

5 BLGIN

6 1 start date := TRUNC (SYSTIMESTAMPY):

7 1 returr_date := 1 _start date;

8

9 FOR ot~ TN 1 .. 10

10 LOOP

11 dbms_schedular. evaluate_calencar_string ('FREG=MONTHLY: INTERVAL=2",
12 1_start_date,

13 1 return date,

14 1 next dale

15 )

15 DEMS_CJTPUT. put_Lline ( "Next Hun on:

17 || TO_CHAR (l_next_date, 'mm/dc/yyyy th24:mi:ss’)
18 )

19 1 return date = 1 next date;

Z{) END LOOP,

21 END;
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PesyapraT Oyaer TakumM:

Next Run on: 08/08/2005 00:00:400
Next Run on: 17/05/2005 00:00:00
Next Run on: G1/05/2006 00:00:0C
Next Run on: 03/05/2006 00:00:400
Next Hun on: 05/08/2006 00:00:0C
Next Hun on: 07/08/2006 00:00:0C
Next Run on: C8/05/2006 00:00:0C
Next Run on: 11/05/2006 00:00:00
Next Run on: 01/05,/2007 00:00:00
Next Hun on: 03/03/2047 00:00:00

IIpocMoTpeB TOYHBIE AATHL M MOMEHTEl BpEMEeHH Oy AVOINX BEIIOIHEHIH 3a-
MaHWIA, BBl CMOJKETEe IPOBEPUTh, COBIALAIOT JIW OHH C O3KHAAEMBIMH.

NMmeHoBaHHbIe pacnnucaHns

HEJIEH,E[HPHBIE CTPOEX OYeHb IOJIE3HBI IIDH COCTABJIEHHH PDACIHCAHHASA BbI-
OOoJHeHHs Baux saganumii. Ho NpeaooNosuM, 94To CYOIeCTBYeT HeCKOJIBKO
3aAaHUH, BRIDOJHAKOOIUXCA OJHOBPEMEHHO (HanpuMep, c6op cTATHUCTHKH
OOTHUMH3ATOPA AJA HecKoJAbKHX Tadnum). [IpuseseM (pparMeHT OpeACcTaR-
JeHHA CIOBADA JaHHBIX, 0TOOPaKAMINE PACTHCAHNE JJIA TAKUX 3aJaHIH:

SGL> SELECT job_name, repeat_interval
2 FROM dba_scheduler_jobs;

JOB_NAME HEPEAT_LNTERVAL

TABSTAT_ACCOUNTS FRz0=DALLY: BYHOUR=3

TABSTAT SAVINGS FREQ=DATLY; BYHCOJR=3

TABSTAT CHECKTNG FREQ=DATLY; BYHOUR=3
W oTak panee ...

Kax BuawnTe, Bce BaJaHHI MMEIOT OIHY W TY jKe KANEHIAPHVIO CTPOKY —
«RCO=DAILY: BYHOLR=3», KoTOpasa o3HadaeT eXeJHEeBHOe BBRIIIOJIHEHHE 3a/1a-
HHUA B 3 uaca gHEA. ECIH Temeps HYMXHO OVAeT H3MEHHTH BDEMS C 3 JacoB
Ha 4 — YTO BLI OyaeTe Ae1aTb?

IIpugerca o4eHb AKKYPATHO TMPOHTUCH TIO0 BCEM KANEHJAPHBIM CTPOKAM
U U3MeHHTh Ka)KAYI0 U3 HuX. Yem OoJblle 3afaHHil, yeMm Golbine padoTh
OpujeTcd OpojenaTsh; 9To 6ygeT BecbMa YTOMUTENALHO, U K TOMY Ke BO3-
MOKERI ONTUOKH. TO 06T HeTOCTATOK JHOGOTO EeCTROTO KOAUPOBAHUS
BHYTDH OPUAJIOKEHHN.

IIlnaEMpPOBOIMEK NOSBOJAET UB0EKATE HHECTHOrO KOJMPOBAaHMS 34 CUET CO3-
JaHUS UMEHOBEHHO20 PACIHCAHHU, HA KOTOPOE CMOLYT CCRIIATHCA BCE 3a-
ganns. IIpu Hecoonbs0BaEHE HMEHOBAHHOIO PACHHCAHKS HeT HeoBGXoguMO-
CTH B ABHOM VKA3aHWH KaJeHIADHOH CTPOKU: NOAASDIKKA DACIUCAHUSI
3HAYHUTETEHO yOporiaercda. JlaBaiiTe nocMoTpUM, KAK 3TO padoTaer.

Hcooneaya npooeaypy CREATE_SCHEDULE, cosaaem pacmucaHHAe ¢ TMEHEM Opt_
stat_coll_sched, KoTopoe 3agaeT NPHUBeJeHHVIO paHee KaleHTAPHYIO CTPOKY
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1 BEGIN

2 [BMS_SCHEDULER. create_schecule

3 {schedule rame => "opt stat cell sched’,
4 start_date => SYSTIMESTAMP,

5 repeat interval =% "FREO=DAILY; BYHOUR=3",
) comments =>» "Hun daily at 3 AM’

7 b

8 END;

Teneps TOCMOTPIM Ha CTPOKH TIOAPOGHO.

Crpora | Onucanue

3 WMa pacnucaHuA.

4 Bpema mauana meficTBMA HMEHOBAHHOTO PacHHcaHEA., B 3TOoM mpHuMepe
pacnucaHKe NOIEHO HAUMHATD TeiCTBOBATH B TEKYIIHI MoMeHT. Bpemsa
IOJIXKHO 3aJaBATHCSA KaK 3HaueHWe Tuna | IMESTAMP, mosToMy HMenoas30Ba-
HO 3EadeHne SYSTIMESTAMP BMecTo SYSDATE.

5 EaJIeH,HapHaH CTPOKAa, ONpedesjadrinan DACIICaAHKHe.

6 HUMMEHTHPHH, OITHCBIBAIOIIHE DACITHCAHME .

ITocne Toro xak pacoHcaHHe CO30aHO, CHeHapHﬂ CO30aHHAA 3aJaHIA MOELT
Ha HEro CCBLIATHCA IO HMeHHU. [lapaliTe yaaJauM yiXe CO3JaHHEIE BafaHHAA
W HaYHEM 3aHOBO:
BEGIN
DEMS SCHEDULER. drep_Job (Jjcb_name => "tabstat savings ),
END;

VYaansiem Bce 3aaHUS U Iepeco3faeM HX ¢ HCIOJb30BAHHEM MMEeHOBAHHO-
ro pacnucasuda. Bor npumep asa 3agammsa TABSTAT _SAVINGS.

1 BEGIN

2 DBMS SCHEDULER. create job (job name => "tabstal savings',
3 jok_fype => ‘stared procedure’,

1 job_action =» 'collect stats checking’,
5 schedule_name => 'opt_stat_ccll_sched’,

5 enabled => TRUE.

7 comments =» "Gollect Optimizer Stats’
8 b1

I« END;

Kom mpakTuueckH HAEHTHYEH KOAY OpPeABIAVINEro ()parMeHTa CO3AAHNI
sagaEmnsa. OTInYme HMeeTCA B CTPOKE D, Tie TOABIAETCA HOBBIH HNapaMeTp:
schedule nane, B KOTOPOM MOJKHO CCBLIATHCS HA TOJBKO UTO CO3MaHHOE pac-
OHucasHe.

Jna ToTo ITOGE! TPOBEPUTE CONOCTABIEHHOS 3ATAHNID PACTHCAEHE, MOKHO
(Eak W paHbBITEe) OGPATHTRCA K IPEACTABISHHID CIOBADA HAHHBIX DBA_SCHED-
ULER_JOBS. IlpeamososuM, 4TO 3agapme TABSTAT_SAVINGS cosjaHo 3aHOBO
C UCIIOJNIE30BAHHEM HMeHOBAHHOIO pacnucaHud. [IBa IpYIUX 3aJaHHUA Bce
ere COTOCTABJIEHEl KAaTeHAaPHBIM CTPOKAM.
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50L> SELECT job_name, repeat_interval, schedule_name, schedule_owner,
schedule_type
7 FROM dba_scheduler_jobs;

SCHEDULE_
JOB_NAME HEPZAT_LHNTERVAL SCHEDULE_NAME OWNER SCHEDULE_TYPE
TABSTAT_ACCOUNTS  FREQ=DATLY: BYHOUR=3 CALINDAR
TABSTAT_SAVINGS OPT_STAT_COLL_SCHED ARUP NAMED
TABSTAT_CH=CKING FREQ=DAILY; BYHOUR=3 CALZNCAR

Kax suguTe, cronderr SCHEDULE_TYPE orobpaskaer saauenue NAMED omsa 3aga-
HHA, KOTOPOMY OBLIO COMOCTABIEHO MMeHOBaHHOe pacnucasue. s oc-
TAJBHEIX 3aJaHHH (IPOLOIKAIIHX HCOOJH30BATh KaJleEJapHBIE CTPOKH)
B BTOM CTOJIDIle BBIBOAHTCA sHaueHue CALCNDAR. Cronbert SCHEDULE NAME co-
IEPKHAT UM PACHHCAHUS, COINOCTABIEHHOro 3agaEni. Kpome Toro, opu
COIIOCTABJICHUH 3aQaHHI0 MMEHOBAHHOIO pacnHcaEusa c¢Tosberr REPEAT IN-
TERVAL goisl TaROTO 381aHUA YCTAHABIUBAETCA B 3EaUernne NUJLL.

Bnapeneu pacnucaHums

Eme oaue Baskemi cromberm npexacraBieHmsa DBA_SCHEDULER_JOBS - st1o0
SCHEDULE_OWMWER. B HaiIeM npHMepe OH COAEPIKHUT 3HaueHHe ARUP, M DOME-
30BaTeNA, KOTOPRIH co3at pacnucanme. Haanune 5Toro cronéma oTpaskaeT
BayKHBIA (haKT: pacnucaHue He 00A3aTENbHO JOJIKHO OBITE CO3AAHO IOIB30-
BaTesieM, PAKTUYECKH 3alyCKAIONIHM 3aaHHE, OHO MOKeT OBITh Onpeaese-
HO ApYruM Oonb3osareneMm. OaHano mMeliTe B BHAY, YTO I0JL3OBATEND,
COBJIATOMIMH pacTUcagWe, JOMKeH MMeTh CUCTEeMHYID TpuBHIAerdiy CREATE
JOB. Pacnucasue cozfaeTca cpeicTBaMu nmakera DBMS_SCHEDULER, moasTomy
TONTBEROBATENE TAKKE HOJ)KeH 08MagaThs npuennerne# EXECUTE Ha maxer.

IIpegmonos:kmM, 4TO A CO3HAK0 COeONHAJBHOrO moabsazoBaTenda SCHED_MANAGER
O VOIPaBJIeHHS BCeMH pacnucaHuAaAMHu 0assl gaHHBIX. Tarold mogxox ym-
POITTAET VIPABJIEHHE PACHICAHUAMHU M MO3BOJIAET KOHTPOIUPOBATE HX H3
ozHOI ToukH. Kak y:Ke roBOpHIOCE, TOJIB30BATENO JOJKERI OBITH BRIAAHBI
opuBuiaerunm CREATE JOB, EXECUTE ON DBMS_SCHEDULER.

Ko cosgannst sagaEns Teneps OVIeT BRIMJIALETE CAedyIOIHM o6pasoM:

1 RBEGTN

2 (MS_SCHERJL=R.create_job

3 {jch name => 'tabstat savings’',

4 Jjob_type =» ‘storec_procedure’,

4 Jjob_action => ‘collect_stats_checkirg',

G schedule_name => "SCHED_MANAGER.opt_stat_coll_sched’,
I anablec => TRJZ,

g senments =» "Collect SAVINGS Stats’

10« TND;

OfpaTuTe BEHMaHHe Ha umamMeHeHne cTpokn 6. Teneps mapamerp schedu-
le_nzme comepskuT auadenme SCHCD_MANAGER.opt_stat_coll_sched, ykaseBa-
IOIee Ha BAaJeNblla pAcCHHcaHua. B mpe sy mux IpuMepax Mbl He BKJIIO-
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YA/ B HA3BaAHHEe pacnucaHud npedrrc (ecau npedurc He yHasaH, TO 00
VMOJYAHHI0 CYHTAETCSH, UTO PacCOHCAHHEe OPHHAIIEKHT I0JIbB30BATEII0,
CO3IAI0IEMY 38/IaEHe).

i ITocae TOrd Kaxk pacHicaHue CO3JaH0 HEKOTODBIM NMOIB30BATENEM,

) HCIOIL30BATE €T0 MOXKET NPoL360AbHELL IPYT0il monb3oBaTenk. He

" ﬂ; CYILIeCcTBYET CPEICTB AeTAaILHOI0 KOHTPOAA J0CTyIa, KOTopkle obec-
neunBagau OB yIpaeldeHUe OJOCTYIOM K ONpeIeleHHOMY pPAacmHca-
HHW. [loMHEHTE 00 BTOM IPH COZAAHIH DACTIHCAHWH.

YnpasneHne nMeHOBaHHbIMU NMporpaMmmMmamMmm

Mz1 HayIEIE ABa OCHOBHBIX KOMIIOEEHTA NJMAaEWPOBINWKA: 3afaHHe W Pac-
nucanue. TpeTbnM 0430BBIM 3J€MEHTOM ABIIETCS pOZPAMMA: TOT KOJ, KO-
TOPE# OyAeT BEIITOJHATEC 10 PACIUCAENIO. BBl yike HAYYUIUCH BEISHIBATE
OpOTrPaMME] PARHEIX THIIOB, TENEPh MOMKHO TONPOOOBATE (M 9TO BIIOJEE ON-
PABIAHHO) MTOMECTUTH BCe TITAHUPYEMEIe TPOTeccH (B XPAHUMBIX TPOTIEayY-
pax, aHoErMHEBIX Ornokax PL/SQL unu wcnonsdAeMbix (aiiigax) mox KOH-
TPOJh IJIAHAPOBOINKA. IHAKO TYT BOSHHKAET OHA CJI0KHOCTE. B cooTBeT-
CTBHN ¢ MPEeJIOKEHHBIM paHee ONMACAHAEM CHATAKCHAYECKOH KORCTDYKITHHA
BAM HeoOXOMHMO NEPEAaTh MOMHBIH NyTh K HcOoJIHAeMoMy hainy (mam
¥ PL/SQL-61oxy sy xpaHEUMOMH Ipollefype) B TapaMeTp j00_ection mpome-
aypst CREATE_JOB. Ecam 3TOT NyTH AMAHALH (2 HMEEHO TAK 389aCTYIO | ObI-
BAET), TO BEOJAUTH €70 MOJHOCTHI0 He CIUITKOM YVA0OHO. A eclTH, K TOMY XKe,
IPUXOJUTCH BBOAUTH €I'0 HEOJAHOKPATHO, TO YBEJIUYHABAETCH BEPOSATHOCTH
omInOOK OIPH BEISOBE IJIAHUPOBIHKA.

K cuacrsio, DBMS_SCHEDULER mo3BosIseT OUpPedeaTh UMEHOBARH ble TPOIPaM-
MBI, UTO 3HAYUTENBRHO YOPOINAeT CCHIIKY Ha BEINONHAEMYI OPOTpPaMMYy.
HWweroBagHAA MporpaMMa, Mo CyTH, — CHHOHUM KO0Ja, KOTOPHIH (hakTHIe-
CKH BEIDOJIHAeTCA. BMecTo Toro 94Tobbl BEI3EIBATE DEANBEBIA CEI'MEHT KO-
I8, BEI CCBLIAETECh Ha OIPOTPAMMY [0 IMeHH. Teneps, ecnn Korga-audyan
Hy¥HO OyJeT H3MeHHTH 3aJaHHe Tak, 9T00E 0HO 3aO0ycKaJo APYyIVI0 OIpo-
rpaMMy, BaM He OPHJAETCA U3MeHSTh OnpeleneHne 3aaaanda. Heodbxogumo
3aMeHUTh HCOOJMHAEeMBIH MOAYIb BEYTPH OPOrpaMMBl, B safaHue Gyaer pa-
6oTaThH, KAk HAJO.

Co3paHne nporpamMmmbi

B crmegymomenm npHMepe HCOOJNIB3YEM HOpoueaypy CREATE PROGRAM makera
DBEMS_SCHEDULER anma momydeHHs DepUOSHYECKH BLI3LRIBaeMol HenonrEaeMoil
nporpaMMEI ¢ uMereM KICK_RMAN_TNC.

BEGTN
DBMS_SOHEDULEH. create_program
{program_name = "KICK_HMAN_1NC ",
program type => [XFOUTABIT ",

program_action => /u01/app/oracle/aonin/tocls/kick rman_ing. st
enahleo => [RU=.
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comments => "Take RMAN Trc Backup’
b
FMD;

ITocrne coamanma TakO TPOTpaMMEI B CO3LAaHHOM paHee 3aJaHUM HA HHKPe-
MeHTaJIbHOE Pe3epBHoe RomupoBaane RMAN He npmaeTcs YEA3BIBATE IO~
HBEIHA OIYTH IPOrPaMMBb] U THII 3ajaHud. HoBoe onpefenenne OyIeT TAKHIM:

BEGLN

DEMS_SCHEDULER. create_job (job_name =» "RMAN_INC',
program name => "KICK RMAN TNC™,
schedule name => "EMERY DAY,
conmentLs =>» "RMAN Inc Backup’,
anatilec =» TRJ

FHD;

Kag BuguTe, YKARAHBI TOJBKO UMA PACTHCAHUA U UMA porpaMmel. Ilpo-
rpamMMa (M DOJHBIH OYTH K Hel) yKe oOopeelleHa KaK HCIOJHAeMbIH aim,
T03TOMY He cJIeAVeT YKa3elBaTh, K KAKOMY THIY OIPOrpaMM OHA OTHOCHTCSH
(PL/SQL-6x0K, xpaHAMad Iponeiypa AIH HenolHEsAeMEell ¢gaiin). CooTser-
CTBEHHO, TapaMeTp Drogran_type HCKJIOYEH M3 ONMCAHUA 3adaHusd. Bomee
TOrO, DOCJE TOrO KaK OporpaMMa onpejleseHa, ee TaAK#e MOMKHO HCIOIb30-
BAThL B APYroM 3agagui 6e3 Heo0X0IUMOCTH 38 JaHHUS KAKUX ORI TO HH OBIIO
geraneit. MosxHO Bo0OIle NOJHOCTHI 3aMEHUTH IIporpaMMmy (HaopuMmep,
caeaarh OiroxoM PL/SQL miu xpaHIMOH [Iponeypoil BMECTO HCOOJLHAEMO-
ro (paiisa oneparuoHHON CHCTEeMbI): HUKAKHE H3MeHeHHs B KOJAE CO3TaHnsI
3aaHNA He ToTpebyroTesd.

3anyck nporpamMmm ppyrux ronb3oBartenen

IIpu obcy:RAEHNH PACOACAHUN ViK€ YIOMHHANIOCH, YTO IPOTrPAMMEI MOT'YT
OPUHAAJIEKATh TOJIE30BATENAM, OTIHIHEIM OT HX cosgareneii.! Ilo ymom-
YaHHIO OIpejlojiaraeTcs, UTo oOpefenseMas B nponenype CREATE JOB mpo-
rpaMMa OpPHEAJICKIT N0JIb30BATENI0, coshaioeMy saxague. QOgHaKo Ipu
JKeJTaHUHI MOMKHO HCHOOJB30BATH IpPOTpaMMy, IpHHALJIeXKAINVI0O IpYroMy
TONIBE30BATENI0. [IpeAmonoRuM, HATTPEMeD, 9TO MONbB30BATEe TR TNTEREST AD-
MIN BiajeeT IPOrpaMMO HAYHUCIEHUA IPOIEHTOR:

50L> CREATE USER intersest_admin IDENTIFIED BY interest_admin;

Jser created.

S0L> GRANT CREATE SESSIQON, CREATE JOB, CREATE PROCEDURE to interest_admin;
Granl succeedec.

SGL> CONN interest_admin/interest_admin
Cennecled.

ABTOp MMeeT B BHAY, UTO CO3IaTh XPAHHMYIO IPOLUEIYPY MOMKET OZHH TOJb30-
BaTelh, HMEHOBAHHVIO IPOTpAaMMY Ha ee OCHOBE — ApYToi, a 3ajaHMe Ha OCHOBe
3TOH MporpaMMHE — TpeTHii. 'ITo ¥ TeMOHCTPHpYeTCA B HIEecIeIyIOINeM npi-
Mepe. — [lpumey. nayy. ped.
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w2
£

CoS A

> CREATE PROCEDURE cale_int
AS
BEGIN
NULL;
END;
/

Procedure creatad.

Henosnpayem 5Ty nponedypy B KMeHOBaHHOH mporpamme CAL_INTCREST ot
MMeHH moab3oBaTesss INTEREST ADMIN:

BEGIN
DBEMS_SCHEDULER. create program (program_name => "CALC_INTCREST,

program type =>» "STORCE PROCEDJRES
program acticn => ‘galc int’,
enabled => |HUE.
cemments => 'Calculate Interest’
ji

END:

Ilocae Toro Kak nporpaMMa co3jaHa, co3jaeM pacnmcasue EVERY DAY, npu-
HagIeRaee 00Ip308aTen0 SCHED_MANAGER.

SGL> CONN sched_manager/sched_manager

Connecled.

5G1> BEGIN
? DBMS_SCHEDULER. create_schedule (schedule_name => "every_day’,
3 start_date => SYSTIMESTAMP,
4 repeat_interval => 'FREQG=DAILY; BYHOUR=3',
5 comments => ‘'Schedule Run for Int Calc’
5 Y
¢ END;
8 /

PL/SOL procedure successfully completed.

IIpexxge uem monbzoBaTenb ACC_MANAGER c¢MoOMKeT HCIIONB30OBATE STY TDO-
rpaMmy, eMy HOJ:KHBI OBITH IpeJocTasiesnl npuBmieruu EXECUTE ga mpo-
TpaMMy HWJH cucTeMHAdA npusnaerma EXECUTE ANY PROGRAM.

SG1> CONN interest_admin/interest_admin

Connecled.

SGL> GRANT EXEGUTE ON calc_interest TO acc_manager;

Grant succesdsc.

Teneps cozgagum 3aaHNe OT HMEeHH D0Jb30BaTena ACC_MANAGER.

BEGLN
DEMS_SCHEDULEH. create_job (job_name => 'Calculate_Daily lnterest’,
progran_name  => "INTZREST _ADMIN, CALC_TNTEZREST',
schedule rame  => "SCHED MANAGER. EVERY DAY,
comments => 'Daily Interest Calculation’,

enabled => |RJE
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EHD:

Cosgaerca sagarane Czlculate_Deily_Interest, KOTOpoe BRIDONMHAET IPOrPAM-
MY, Ha KQTOPYIO CCBLIAETCA HMeHEOBanHAd nporpamma CALC_INTEREST, mpr-
HaAe:kKaIas moiab3oBaTento INTCRLST _ADMIN, mpmdeM BBIOOJHAET ee IO
HMeHOBaEHOMY pacnucaamio [YLRY_DAY, npuEagjexKamemMy OOAB30BaATEI
SCHED_ADMIN. Huuero cebel

L)

| " BoaMOMKHEOCTE BhINOJIHEHNS UMEHOBAHHRIX IIPOTPAMM DeryiHupyeT-
l:, o TpuBIIermeit tx-CUIE. 14 KOHTDOAA CCLLIOK HA UMEHOBAHHBIE
“wh ..

§+ PAcCHUCAHMA, IPHHALICIKAIINE APYTHM HOIL3OBATENAM, IPHBHRIC:
" ruil He cYLIecTRYeT.

HMcnonp3oBanne HMeHOBAHHBIX NPOrPaMM MOKET 3HAUHUTENHBHO CHH3UTH
aZMUHUCTPATHBELIS HAKJATHEIE PACXOAEI. BaM He IpugeTess MeHATE OIpe-
JeleHWe RaJaHAA IPH HAMEHeHHHA HCTOMEASMOTo Maliia, OyTH HIH UMeHH
XpaEHMON NpomenypHL.

YnpaBsneHue npuoputeTammn

Oracle mosBoasieT OPHUCBAUBATE SANAHHAM OPHOPHTETHL. T4 (MYHEIHO-
HATBHOCTE UPe3BBIMANHO BAKHEA IS CO3TAHNA OPOTHOTO M HATEKHOID Me-
XaHU3MA IJIaENPOBAH U,

IIpeamoso:ETM, 9T0 E §a3e JaEHLIX CO3IAE DAL 3aAaHUH ¢ pasHoobpasHEI-
MU pAacOUCAHRUAMHE. BCETIa €cTh BEPOATHOCTh TOTO, UTO HEKOTOPEIE 3ama-
HEA OYAYT DepeKpPHIBATECSA. B KoHOe KOHOOB, B cyTKAX Beero 24 gaca. Ee-
AW [Ba 3aflaHAA BREITOTHAWTCA OAHOBPEMeEHO0, OHH MOTYT IOTPeb.IaTh
OPOIeccOPHOE BpeMdA W NaMATh ¢ MHTEHCHBHOCTHIO, HEe XapaKTepHOH 1
oO0s1um0H paborel Gasel ganHBIX. IloTpeGierme pecypcos (MM, eCIm TOY-
Hee, KOHKYDeHIINA 38 PeCYPChl) MOMKEeT IPHBECTH K TOMY, 4TO 00a 3afaHus
OVAYT 3aMeAAATECH (KAK U OCTATBHBIE IPHJIOMEeHH, paboTaOIIHe B CACTE-
me). Kak creayer mocTynaTh B DOAZ00ERX cuTyaumax? MoskHED BLIAETIHTE
3amaamio A Bee HeoGXOAUMEIe eMY Pecypehl M 3acTaBUTh 3alanue B HeMHO-
To MOCTPAajaTh, MOKa A He 3apepniuTcd. Mnu HA0G0DOT, BRIIEIUTE DOIbIIe
PECYpPCOoE 3agaanio B.

WUcnonb3oBaHne aucneTyepa pecypcos

IIprmopuTeTs 3aganuil maaauposmaka Oracle yopasnsgwoTes guenerdepom
pecypcos (Resource Manager), 1oCcTyO K KOTOpoMy ofecieduBaeT BCTPOEH-
HEIf makeT 6assl gaHEbIX DBMS_RCSOURCLC_MANAGLR. OnmcaEme JUCIeTUEDa pe-
CVDCOB BBIXOJHT 33 PAMKH HamIero obcys;xaeHnsa: OyaeM CUUTATH, UTO BEI
3HAKOMBI C €70 BOSMOKHOCTSIMH.

HasaiiTe paccmoTpuM npumep. CHadanma onpegeyideM rpynny AHCIeT4epa
pecypeos (0 _TF_GROLF ansa yopaBileHHd HarpysKo# Ha 043y JaHHELIX ODH BEI-
noneernsm OLTP-omeparimi.
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BEGIN
DEMS RESOURCE MANAGER.clear pencdirg area {);
DEMS RESOURCE MAMAGER.create pending area ();
DEMS_NRESCURCE _MANAGER. create consumer _group
(consumer group =» ‘gltp qroup .,
COMMENT => 'OLIP Activity Group’
2
DEMS_RESOURCE_MAMAGER. submil_pending_area ();
END;

Hamee HeofX0OAUMO OOpeelUTsH AUDEKTUEREl O OIAEY PacOpefeleHUd pe-
CYDPCOB, KOTOPEIE VKABEIBAOT, KAKHMH 00DA30M PECcYpPCHl DACTIDeAeTANT A
MEMKIY PasiudYHBEIME MpyNIaMy BEyTpH aaHa. Oracle mocrasiserca ¢ open-
onpegeneEHod rpynmoit 0THCR_GROLP. B HamieM cy4ae MBI CO3LAJH BTOPYIO
rpyony, 0_TP_GROUP, xoTopas 6yaer obweguaaTs Bce OLTP-onepanuu. Bei-
nendem 80% wmomaocTr mpoueccopa HEa OLTP-omepannu, a 0CTaBIIYHCH
yacThk oTgaem JTHER_GROLP.

BEGIN
DEMS RESOURCE MANAGFR.clear pending area {);
DBEMS RESOURCE MANAGER. create pending area ()
DEMS_RESOURCE_MAMAGER.creale_plan { OLTP_PLAN",
"OLTP Database Activity Plan’

i
DBMS_HESOUHCE_MAMAGER. create_plan_directive
(PLAN => "QLTP_PLAN",
group or subplan => "0l TP_GROUP ",
COMMENT =» 'Tkis is the OLTP Plan’,
cpu_pl => 80,

parallel degree limit p1 => 4,
switch group > "OTHER_GROUPS ",

swilch Lime => 10,

swilch eslimale =>» TRUE,

max_ est exec time => 10,

undo_pool => 500

)
DEMS RESOURCE MAMAGIR.create plan directive

{ PLAN => "OLTP_PLAN",
group_or_subplar => "QTHER_GROURS',
COMMEN => NULL,
cpu_pl =» 20,

parallel degree Timit p1 =» C,

aclive sess pool pi => 0,
queueing pl => 0,
switch estimate =>» FALSE,
max est exec time => 0.
undge_pool = 10

i,

DEMS_RESOURCE_MANAGER. submit_pending area ();
END:
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ITocae Toro Kak pecypcHBIE NJIAEBI COBAAHRI, HX MOKHEO HCIOJb30BATE OIPH
onpeneseHN 3aJaHHH.

CyniecTBYIOT 1Ba PARHBIX ¢Nocola NCNONTB30BAHNA PECYPCHEIX MIAHOR! € TIO-
MOIIBI0 KJIACCOB 38JaHUH MJIH C IOMOIIBI OKOH NJIaHUPOBHIMEKA. Cleayro-
muit pagnen OyneT DOCBANIEE KiraccaM 3aganuii. anee B pasgene « Yopae-
JeHTe OKHAMH » GyAeT paccKasano 00 HCIOJIB30BAENH OKOH ¢ DEMS_SCHLCDULLR
(B ToM dmcIIe 1 00 HX HCIIOJB30BAHNN C PECYPCHBIMH IIJIaHAME).

Knacc 3apaHuin

Krace 3agaguii — 9To KOJIIeKIIHAA cBolicTB. Co3maTs KJaace 3aJaHuil MOKHO
Opu NOMOITHA OpomeAypsl CREATE_JOB_CLASS mawxera DBMS_SCHEDULER. IloTom
OPH CO3JaHAN 3aJaHUA MOKHO YKa3aTh NMdA YiKe CO3JaHHOro KJacca 3ajia-
HUY B mapaMeTpe job_class npomeaypsl CREATE_JOB. PaceMoTpum mpuMep
COBJIAHHWA KJacca 3aAaHNil MIaHWUPOBIIUKA, KOTODPHEIH CBJBAH C IPYONOO
I0JIB30BATEIBCKEX pecypcor OLTF_GROUPR.

1 BEGIN

2 DBMS_SCHEDULER. creale_job_class

3 (7ob_class_name =» 'OLTP_JOBS',

4 logging_level => dbms_scheduler. logging_full,
5 log kistory =» 4b,

3 rescuree_Cconsumar_group => "QLTP_GROUP™,

7 comments => '0I TP Related Jobs’

8 5

9 TND;

Paccmorpum 9T cTPOKH moapobHO.

Crpoka | Onmucanune

3 W xiIacea sagzanfii.

4 IIpu BRINOMHEHUM 3aJaHNA BeJeTCsA :KYPHAA ONepalluil B TPHHALIeM A
el ToAB30BaTe 0 SYS Tabame SCHEDULERS _EVENT _LOG. 9ta Tabauma zoc-
TYOHA [PYIUM T0Jb30BaTeNeM Ueped mnpencraBaeHue DBA_SCHEDU-
[[R_JOB_[0G. Bammen KypHANA MOTYT ORITh NOJIHEIME WIH TACTHYHBIMA
(cM. manee pa3fen « YIpaBAeHHE X YPHATNPOBAHHEM » ).

(14

Ecnau pRIIOAHEHKE 33TaHKsI IPOTOKOIUPYETCS, TO XKYPHAJIBHEIE 3aTHCH
LOJMHBI MTEPHOIMYeCKH VAATATLCA, MHAYE KYPHAI CTAHeT HeyIIpaBiste-
Mo Gonprmum. IlapameTp log history ompegeinsieT, CKOIBKO JHeIl sKyp-
HANBHEIE 3AIHCH J0/KHBI XPAHWUTECS. SHAUSHNE N0 YMOJUAHUI —
30 (zueit). B namem npuMepe aTo sHAYCHEE VBeIHYeHo 10 45.

6 Kaace sapanmii ¢BaAsaH ¢ rpyumoil pecvpeos OLTP_GROUP, xkoTopaa yipas-
JAeT BEIAeNeHHEeM PecypCoB M HCIOJIb30BAHHEM 3aNaHHN, onpeneneH-
HBIX B JaHHOM KJACCe 3aTaHHil.

7 HOMM@HT&DHH IIA JaHHOTO KJacca 3alaHuil.

ITocre Toro Kak KJiIace 3aJaHEUM CO3JJaH, BBl MOYKETE IPOCMOTPETE €r0 ATPH-
6VTHI (a TakKe aTpUOYTH OTpeAeTeHERX PaHee KJIACCOB 3aJaHWH) B TIpe-
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CTaBIeHUH cJoBapa gaHasix DBA_SCHEDULER_JOB_CLASSES. IlpuBeaem sadmnch
I3 3TOT0 OpeACTABJIeHN (0THOPMATHPOBAHHEYIO II0 BEPTHKAIHA LI Y1000~
YHTAEMOCTI):

JOB_CLASS NAME . OLTP_JOBS
RESOURCT CONSUMER GROUP . OLTP _GROUP
SERVICE ;

LOGGING_LEVEL o FULL

LG HISTCRY c 45

COMMENTS . OLIP Relatec Jobs

IIpu onpefeneEny KIacca 3aJaHUI MOKHO TAKKe OIpeJeTHTh HMA CepBHU-
cd, 004 KOTOPEIM OYVIYT BEINOJHATHCS 3aZaHUA JAHHOTO Kiacca. UM cep-
BHCA JOJDKHO OBITEH ompedeseHno B 0ase gananix. Hanpumep, eciH HCOOIb-
aveTeda UMA cepsuca INTCALC_SRYC, To 020 A0EEO OLITEL AKTHUBHDOBAHO CJe-
ayroninMm obpazoMm:

ALTER SYSIzM Scl SzRYICE_NAME = " INIGALC_SRVC

ITocne sTOro MOKHO ONIPEASIHNTE KJIacC 3aaHUH IO TAKHUM UMeHEM CepBH-
ca, VKasaB nmapaMmeTp service gma nponeaypsl CRCATC_JOB_C_ASS (cMm. cTpo-
KV, BEIACIEHHYIO dKAPHBIM [IPADTOM).

BEGTH
DEMS_SCHEDUITR. create job class

{Jcb class name => "TINT JOBS',
lpgoging level => dbms_scheduler. loggirg_full,
log_history => 45,
service => "INTCALC_SRVC',
comments => 'Tnterest Calculaticr Relatec Jobs’
¥

END;

W mera cepBUCOB YAOGHBI, KOT/IA HeOOXOAUMO YIIPABIATE CEAHCOM, CBA3AH-
HBIM C CEDBHUCOM, a He C 9K3eMIIApPoM. BEyTpu sksemmapa Oracle mosker
OBITEH OTpeAieeHO HECKOIBKO cepBHUCOB. [IpH OTKPBITHH ceaHCca BOZMOIKHO
3amagme nmapameTrpa SCRVICC _NAMC B ¢paiime TNSNAMLS, ORA BMeCTO HCIIOIB30-
BaEma SID B cTpoke coegmEeHEHA. ECIH COeIHHEHNE YCTaHABIMBAETCS
HMEHHO TaKuM cmocoboM, To cronben SERVICE_NAME mpescraBrenmsa VESES-
SI0N oTobpaxkaeT UM cepBHCA IJs ceaHca. KeIM cepBHC B SKBeMIIJIAPE OT-
KJIIOUEH, CeaHCH He OYAVT OTKDPHITH JaKe NP padoTalnieM SK3e MILIApe.

CepBHCEl TOJESHEL U A Apyrux menein. Hanpumep, ecam Bel paboTaeTe
C MHOTOBKBeMILTAPHO#N 6asoit garaeix RAC, To MoskeTe 3aX0TEThH OOpeae-
JINTH CEPBHC TOJBKO B OAHOM 3KE3eMIJIsApe 0a351 JAEHEBIX, TEM CAMBIM Orpa-
HUYHUB 38JaH1e TONLKO OFERM KOHKPeTHEIM sKaeMIaspoM. Ilpu oTxiode-
HHHU »K3eMOIAPA CEAHCH NepeiaTed APYIHEM «BELKUBOIHMM» HKIEMINA-
pam. Onpefenenre cepPRUCA TaeT BOZMOKHOCTE YRA3ATh, KAKOMY Y3y cle-
OyeT HepejaTh CeaHCHl OpH IpofieMax ¢ HCXOIHBIM HK3eMOIAPOM Gasbl
mauaaex. CepBHC TaKkke MOYKHO MCOONMB30BATE AJId YOPABIeHNA PECYPCHEI-
MU [LIAHAMH CEAHCOB, EOTODPBIM CePBIC COIIOCTABIEH.



YnpaeneHe okHaMm 409

L)

¥ Tak Kak cepBHC TAKIKE VIPARIJET BHITEJeHHUEM DECYPCOB, Helbasd
f‘ﬁ, 4 3a7aBaTh CPASY OBA HMAPAMETPA: resource_consumer_plan m servicea,
N

1o, Caegyer BrIOpAaTE KAKOH-TO OZUH IOAXOA U 38JaTh COOTEETCTBYIO-
" LM DapaMeTp.

Ilocnepaum aTanom GymeT cosgaHue 3aJaHUsI, KOTOPOe OIpeAeNIseTes KaKk
BJIEeMeHT cO3JaHHOro Kjacca saganuil. CoszgaeM 3aaaHme 1o cﬁopy cTaTn-
CTHEH OOTHMH3aTOPAa.

REGTN
DEME SCHEDULEH . create job (Jcob _rname =» "COLL=CI _SIAIS",
Job_type => "STOR=D_PROG=DURE",
Sob-action =» ‘gollect cpt stats’,
job_class => "OLTP_JOBS',
repeat interval =2 "FREQ=WECKLY; TNTIRVAL=1",
enabled =3 TRUE,
comnenls => 'Collecl Oplimizer Slals’
)i
END;

ObpaTHTe BHUMAHHEe HA BEIJETeHHYIO CTPOKY: B Hell e{HHCTBEHHOE OTIH-
qHe OT y3e PACCMOTpPeHEHBIX npuMepoB. Ilapamerp j00_class yeTaHOBIEH
B agagerrne (_TF_JOBS (cosmamHBIll HaMH Kroacc samaHmii). 3aganme C0L-
_ECT_STATS macnenyeT Bee CBOUCTEA Kracca 3aaaami LTP_JOBS. Kmaccy aa-
IaHuH OBIIA COMOCTARJIEHA IpyINa nmoTpebuTeneil pecypcos ULTP_GROUP, mo-
9TOMY BCE HapaMeTPhl VOPABJIEHHUA pecypcaMi, OOpelesieHHEIe OJf 3TOH
TPYONOLI pECYPCOB, 6VAVT NpUMeEAThCA K 3agarnio COLLECT_STATS.

anaBneH mne oKkHamMmum

OxEO — 3T0 38JaEHEIH HETEPBAJ BpEMEHH, B paMKaX KOTOPOTO BEIOOJIHEALT-
cd onpeleXeHHoe agiande. IlpH momMomn OKOH MOMHO KOHTPOIUPOBATE
BEIZIENIEHHAE PecypcoB (TAKWAX KAK TPOIEccop, cepBepsl TapallebHBIX 3a-
TpPOCOB, Pa3Mep MyJa OTKATA) W YOPABIATE HMU. IIpH BRIMMONHEEHWH Baja-
HUA aKTHBUSHUPYETCA MeTOJ BEIIeTeHNA PECYDCOB, ONPeNeleHHbIH aKTHR-
HEIM (Ha TEKVIIHA MOMEHT) OKHOM, KOTOPHIA W VOIDABIAET BBHILeJIeHHEM
PECYPCOE LA TaHHOTO 3ATaHUA.

OKHO COCTOHT U3 TPEX OCHOBHBIX KOMIIOHEHTOB!
e Pacomcasde, KOTOpOe OIpeAeaeT BpeMaA Ha4ala JefiCTBHA OKHA.

. HPDJIOJI}RHTBJIBHDCTB — BpeMHA, B TeHeHHEe KOTOPOI'O OKEHO OCTaeTcd OT-
KPBITBIM.

o Jlnas BBIJEJIEHUT pecypcos, ROTOpHﬁ OpHMeHsgeTesS K 3aJaHHI0, CBA-
3aHHOMY C OKHOM.

Pacnmucarne Mo:keT OBIThH 3aJaH0 THHA MTOMOTITHA KAJNEHJAPHOH CTPOKH WITH
HMEeHOBaHHOro pacnucanuda (oba atu coocofa OBLIM paHee PacCcMOTPEHBI
nna saganmil). Ilna\ BEIZeneERS PeCcypPCOB MOYKHO 3afATh Ueped IIaH JHC-
meT9epa PecYPCOB, KAaK 3TO OBTO OOHMCAHO B OPEABIAVINEM Dazfene i
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opoerpaMm. B nocaeayrHOnHux pasjegax MBI IIOTOBOPHM O BTODOM KOMIOOHEH-
T€¢ OKHa — €ro Ipoao i ATEeNBHOCTH.

Co3paHne oKHa

Jis1 co3maHusa OKHA MOIKHO HCIIOAB30BATH Iponeaypy CRCATE_WINDOW maxe-
Ta DBMS_SCHEDULER. Ilpegnomosknm, 4T HeoOX0oOHMO coagaTh okHEO LOW_LOAD,
UMeIollee TAKUE XapaKTePHCTHRH:

¢ HaunaaeTrcs KaKABIH JeHL B 3 4aca yTpa POBHO.
¢ FEro npomo/KuTe S bHOCTH — 14 4acos.
¢ (B0 HcOoabayeT PecypCHBIH naas OLTP_PLAN.

CosmaguM TaKoe OKHO.

1 BEGIM
2 [BMS SCHEDULER. creale window (window name => "low_loac’
3 resource plan => "OLTP_PLAN",
4 schedule_name => "SCHED MANAGER. EVERY DAY ',
8 DURATION => NUMTODSINTERVAIL
] (840,
14 ‘minute’
8 bEE
9 conmenls => 'This is a low load window’
10 ¥i
11 END;
PaccmorpuM aT0oT hparMenT KoAa 0o podHO.
Crpora | Onucanne
2 Hma oxua.
3 Hma yire CO3TAHEHOTO ITAHA THCIeTHepa pecypeos, 0L TP PLAN.
4 Hwms yxe cosmarHOTO pacnucanud. (JHo sanyckaeTes exxenHesro B 0:00.

5-8 [IpogoaxKHUTeIbHOCTE OKHA. 3HAUYeHHe A mapaMeTpa duraltion TOMEKHO
umMeTh TAN TNTERYAL DAY TO 5TCOND. HeThlpHATIIATUYACOBOH MHTEDEAM T0JI-
JKeH OBITE 331aH MMEHHO TaK, KaK B IPHMepe.

9 KonMMeHETapHH 1A OKHA.

Coznar oKHO, BRI MOMETe CO3JABATE 3aflaHHe, MCOOJIL3VIOINEe 3TO OKHO.
BrisgeiBas npomenypy CRLATL_JOB, MOMKHO VEAB34Th MMSA OKHA B LIapaMeTpe
schedule_name, KAK 9TO cOeJIAHO B HOCJAeAVIOHIEM OpumMepe. PaHee roBopu-
JIOCH O TOM, KaK 33JaBaTh 3TOT HapaMeTp AJsA ONpeleseHHs paclHcaHUs.
Teneps HCOOJIB3VEM 3TOT 3Ke DapAMEeTP AJA 3agaHus oKHa LOW_LOAD.
BEGIN
DEMS SCHEDULER.create job (Job name => "Calculate Daily Tnterest’,
progran name => TTNTERIEST ADMIN.CAILC TNTERFST',
schedule name => "SYS.10W LOAD"
comments =» 'Daily Interest Calculation’,
enableg =» TRUE
)i
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[HO;

OKHa BCcerja OIPHHEAAIEXKAT IONL30BATENIO 5Y5, TOTOMY AMJ OKHA TIpeaBa-
paeTca npedurcoM SYS. BagaHEMe CBAIAHO C 3THAM OKHOM, IIO3TOMY METOM
BBIAEJEHHS PECYPCOB AJIA JaHHOIO 3aMaHNUs YIPABIASETCS CXeMOH Bbljese-
HHUA PeCYpPCOB JAHHOTO OKHA.

I{Ol"ﬂﬁ OKHO aKTHBHO, TOBODAT, 9YTO OHO OMKPBLNLO. COOTBETC.TBE_HHD, Koraa
OKHO CTAHOBHTCA HCAKTHBHBIM, T'OBODAT, 9TO OHO 3GKPBLALO. Onmo OTEPBI-
BaeTcd COIJIACHO CONOCTABIEHHOMY €My KalleHAapKn UJIH PACOHCAHHID.

TO HIPOUCXOAUT C 3a0aHUAME, paboTaOIMIUME B MOMEHT 3aKDBITHA OKHAT
CymiecTByeT ABE BOSMOMKHOCTH: BHI MOJKETE ITO3BOJMUTEL UM BEINOJIHATHCA
JANBITE WIH OCTAHOBUTL HX. B HEROTODRIX cIyUadax OBIBAET BAKHO OCTAHO-
BUTH 3aJaHAe IPHU BAKDHITHH OKHA. IlyCeTh, HAPDHMED, ¥ BAC €CTh 3aJaHHUE,
cobrpaee CTATUCTIRY OOTAMUSATOPA A4 TabnuD. JTo saganme 00BITHO
BBITIOJIHSIETCSI HOUBIO (BOBMOKEHO, mo 6 wacoB yrpa). Ilpeamomoskmm, 9To
ofHaMAEI OHO He ODyAeT s3aBeplieHo B 6 4acoB yTpa W IPOLOJIKHAT BRIIOJ-
HATHCS A0 8 4acoB yTpa. B Tedenne sTOro BpeMeHEX 0HO MOXKeT OKASBIBATH
BIIHSIHWE Ha 00BIMHYIO padoTy 0assl faHERIX. B TaxoM caydae pa3yMHO oC-
TAHOBUTH 3a/laHHE [0 3aBEPIISHUA IPH 38KPEITHH COOTEETCTBYIOIIETO eMY
OKHA. 3TO CBOWCTEO OKHA 3aaeTcda mapaMeTpoM stop_on_window_close ompo-
mexaypel CREATE_JOB. Ecnm mapameTp ycTaHOEBIIeH B 3Hadenue TRUE, To opu
3aKPBITAY CKHA 3ajlaHue OyIeT OCTAHOBJICHO,

-
hg Jwboil moAB30BATENb, 0DIALAIOIIKI CHCTeMHON npUBMIerueit MAN-
l:' AGE_SCHEDULER, moskeT co3gaBaTh OKHA. OOHAKO OKHA He OyIVT IpH-
W fl_; HAIJEeRaTh 9TOMY HOAbsoBaTenin. O TeXHHYeCKOH TOYKHM 3pEeHHA

00BEKTRI-OKHA IPHHALTEEKAT TOJILIOBATEII0 5Y3,

MpuopuTeTbl OKOH

OEHa onpefeTAITEA B COOTBETCTEHH CO TTKANOH BpeMeHH, Mo3TOMY B KasK-
Bl MOMEHT BEpeMeEH aKTHBHC TOJbKO 0JIHO 0KHO. [IpeioI0;RUM, 4TO BEI
O PeleNuad IBA OKEA CIeIVIONTUM 00pasom:

e (xgo W1 maunHaeTcsa B 7 UACOB yTpa U 3aKkaHumsaeTcs B 9 uacos Beuepa.
e (Ormso W2 BaunHaeTca B T YACOB BeUepa M 3aKaHYABALTCA B 7 YACOB VTPa.

OrREa HARTAABIBAOTCA APYT HA APYTa B TPOMeRKYTEE 0T 7 10 9 JacoB Bede-
pa. Kakoe u3 0koH OygeT aKTHBHO B TeY€HHE 9TOr0 IPOMeKYTHA BDEMEHH?

II1aEUPOBIIUK pellaeT STOT BOIPOC, AHAMUBHPYHA OPHCBCEHELIE OKHAM
npHopuTeTEl. IlpHOpHATeTEl ompefelArnTcd B mapaMeTpe window_priority
nponeAypsl CREATE_WINDOW. BoaMoMERI BCero iBa 3HAYEHHA TapaMeTpa: low
(oo yMOTYaHEHIO) B 11071, BEATPEMED:

window prierity == "high’

ITpu HamoKeEHWH OKOH GVIeT aKTHBUPOBAHO TO, KOTOPOE HMEET TPUOPHTET
high. Ilpmw HATOMKEHUHM OKOH ¢ OJHHAKOBRIMHA IPAOPHUTETAMM H0Jee BEICO-
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KA IPAOPHTET HMEeT 0KHO, KOTOPOe paHbllle 3aKOHYATCHA, BTOPOMY HpPH-
JeTcs IOA0KIATh.

YKazaHune partbl OKOHYaHUA ONF OKHa

DBMS _SCHCDULLCR mosBosgeT yKas3aThk AAaTy OKOHUAHHA ANA OKHa. UTo 3TO
3HAYUT?

ITpeamonoxum, wro Bama Oyxraarepckas 6asa JaHHBIX [IOJYYaeT HHPOp-
MALUEO OT BHEOIHEer0 HCTOYHUKA. Bel 00Hapy K UBaeTe, YTO BHEIIHMI HCTOY-
HUEK JHCKPeIHUTUPOBAH U TIOCTVIAIOIINE OT HEr'0 JaHHLIE He SBISIOTCS L0C-
TOBepPHBIME. BEI peliaeTe HANHUCATL XPAENMYIO I POLeAVDY, KOTOpad Oyaer
HCOPABIATEL HEMOPMANHIO B Dasze IaEHBIX H, B COOTBETCTBHHU ¢ PACIHCAHHU-
€M, BEIIONHATHCA exeJEeBHO. M3BecTHO, 9TO oA IexKaniue HCIPABIEHEHIO
maHHEE OYAYT MOCTYIIATE TOIBKO M0 2 aBTyCTa, a cerodusa — b utomasna. [Tocne
2 aBrycTa BEl XOTHTe IPEeKPATHTEL BLIIOJIHeHHUe sagannsa. Bol onpejgensaere
OKHO Tag, 9To0E 3aj/laHVe He MOTPedIANO BCe HMelOIHecA pecypcrl. Tak
KakK nocie 2 aprycra npofjema OyaeT CHATA, Bbl XOTHUTe OTPAHUYHUTE [IPO-
IOJEUTENEHOCTD AeHCcTBUA OKHA. IIpH co3jaEui 0KHA MOYKHO VKAa3aTh Jga-
TY OKOHYAHHUA eT0 JelCTBUA, 3aBePUINTh OKHO B VKAa3aAHEIH AeHb U COKOHO-
MUTE pecypcehl. J1a 3Toro HenoaeayiiTe mapamMeTp ed_date npomenypsl CRL-
ATE_WINDOW.

MonyyeHue nHdopmauum o6 okHax

CeegeEnda 00 OKHAX MOMKHO OOAYYHTh M3 NPeCTABJAeHHA 083bl HaHHBIX
DBA_SCHEDU_ER_WINDOWS. PaccmoTpuM HauboJIee BajKHBIE CTOJOOBl 9TOrO
OpeAcTaBICHUS.

Hwmsa eroadua Omucanue

WTNDOW HAME Hms oxkHA.
RESOURC=_PLAN MM conocTaBaeHHOT0 OKHY PeCYPCHOTO ILIaHA.

SCHERDUL= (WNER Ecau okry comocraBleHO HMEHOBAHHOe PACIHCAHHE, TO B JaH-
HBII CTOJ0eL] 3BaIIUCHIBASTCA MMA BIAAJEIbIA PACITHCAHMS.

SCHEDUL=_NAME HMma pacnucanna (Ipy ero HATHUHI ).

START_DATE BpemenHas MeTKa OTKPHITHA OKHA. HelCTBYET TOIBKO B CIV-
qae, ecJH KaJleHIapHble CBOMCTBA OKHA 3aJalTeA He Yepesd pac-
NUCAHNE, A UepPe3 BCTPOSHHYI0 KaNeHIAPHYIO cTpoky. Orobpa-
JKAeT ATV KaK sHaueHMe THIa [ IMESTAMP(8) WITH TIME ZONME.

REFFAT TNTERVAL | Ecam aad oKHA 3aTaHO BCTPOSHHOS PACHHCAHNE (KaIeHIapHas
CTPOKA, A He UMeHOBAHHOE PACTIHCAaHWe), TO B JTaHHOM CTOJIOIE
oTOOpaKAaeTCA COOTBETCTBVIOINAA KATEHIAPHAA CTPOKA.

FHE_DATE Ecnu 1157 OKHA 3a7aH0 BCTPOSHHOE PACTIMCAHYe (KaJleHaapHas
CTPOKA, A He NMEHOBAHHOE DACINCAHME), TO B JAHHOM cTOJI0Ie
orobpamkaeTcs BpeMeHHAas MeTKA OKOHUYATEJLHOI0 3aKphITHA
OKHA. AHAJOTHUHO cTOAOIY Start date oTofpamaer TaTy KAk
sHauenue TUIma | IMESTAMP({6) WITH TIME ZOMNE.
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Hysa ¢croadua Onucanue

DURATION ITpomekyTOK BpeMeHH, B TeUeHHe KOTOPOr) OKHO OCTAETCA OT-
KPRITHIM {ITPOTOJIKHUTENBHOCTR). OToGpamkaeTesa KaK 3HAUeHUe
THIa CURATICN.

WINDCW PRICRITY |[IIpu mepexkphlBaHMM IBYX OKOH OTKPEIBAETCH OKHO ¢ DoJee BEI-
COKVM NPHOPHUTETOM (a OKHO ¢ §0Jee HU3KHM IPHOPWTETOM 3a-
KpbiBaeTcsa). B masHoM croabue oTo0pamaeTeda NPHOPUTET OK-
Ha, KOTOPEIH MOMeT uHMeTh sHaveHue HIGH mau LOW.

MEXT_START_DATE |BpeMeHH&A MeTEKA CIeAVIOUIETO O PACIHCAHHI OTKPBITHA OK-
"Ha. OTodpaskaer maTy Kak sHaueHue THia [TMCSTAMP(S) WTTII
TIM- 70N,

LAST START DATE | BpeMeHHAS MeTKa HOCASAHET0 OTKDBITHA OKHA. Qrodpamaer
AATY KaK sHaueHne THna [IMESTAMP(G) WITH TIME Z0NE.

“NABLED VEKaseBaeT, BKINUYEHO JH 0KHO. MomEeT uMeTs sHaueHHe THUE
mam ~ALSE.
ACTIVE VYKaswrIBAET, OTKPHITO JW OKHO B HacToOSu[nii MmomeHT. MoxeTr

UMeTh 3Hauernue TRUF mwawm FALSE.

COMMENTS KoMMeHTapHY 3714 OKHA.

YnaneHne oKoH

Ecnn B okHe 60bIIe HeT HE00OX0LHMOCTH, €0 MOMKHO VAANTHTE IIPI [IOMOIITH
opomeaypsl DROP_WINDOW. Ecim BEI monbITaeTeCh VAAIHTE OKHO, KOTOPOE HC-
II0JIB3VETCS B KAUECTBe PACIHMCAHMS KaKHMHU-TO 38 aHNSIMM, BEIIOJIHSIION]H-
MHCS B TEKYIIHH MOMEHT BPEMEHM, TO 0OBIYHBIM cI0c000M OKHO YIAIHTD HE
yvaactcs. IIpugercs ncoonabssoBaTs napameTp FURCE creaviomimm o0pasom:

BEGIN

DEMS_SCHEDULER. drop_window (window_name => ‘windowl', FORCE => TRUE);
EMD;

Ecnu nnsa oxHa saaad napaMmeTp FORCE, To Takoe oKHO OyaeT VIaJleHO BHE
3aBHCHMOCTH OT €T0 CBSSH ¢ KAKUMI OBl TO HH OBIJIO 3aJaHUAMI. BB HaTIIeM
OpUMepe OPH HAJAMYHNA KAKHX-TO 3afaHui, MCOOJIb3YIOINHNX OKHO windowl
KaK paconcaEHe, TAKHE 3afaHHS OV YT OTKIOYEHE]l, & OKHO — YIaJleHo.

OTKnoYeHue n BKIlo4YeHne OKOH

BwmecTo Toro 4TofHLI VAANATEL OKHO, MOYKHO OTKJUYUATL ero; mocie 3TOoro
0OHO ABTOMATHYECKH OTKpHIBaThCA He Oyaer. [lira oTEIFOTEHHA OKHA HC-
OonB3YVHTE nponeaypy DISABLE.
BEGLN
DEMS SCHEDULER. disable (NAME => ‘windowl');
END;

Ecnu oxkgo0 window! B HACTOANIHHA MOMEHT OTKPBITO, TO BBIIIOJHUTE 3TY OMe-
panurio He yracTed. (14 IPUHYAUTEILHEOI0 OTKIIOIeHAS OKHA cIeLyeT hc-
I0JIB30BaTE mapameTp [ORCL:
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BEGIN
DBMS_SCHEDULER. disable (NAME =» ‘windowl'. FORGE=>TRUE)
FHD;

OTKDEITOE B HACTOAIINUHA MOMEHT OKHO He 3aKpOeTcs, HO B 6y IVIIeM 3T0 OK-
HO aBTOMATHYECKH HEe OTKPOeTCs.

15T BRIIOUEHEUA OTKIIOUEHHOIO OKEA HCOONE3YeTCsa npoeaypa ENABLE:

BEGIN
DEMS SCHEDULFR. enable (NAME => “windowl ),
END:

HmefiTe B BUAY, UTO OMHUCAHHERIE 3[I6Ch NPOLEAYPHI EWAB _E 1 DISABLE — »T0 TE
camble Oponeaypel ENABLE/DISABLE, KOTOPBIE HCHOJAB3YIOTCA M A APYTHX
00BEeKTOR NIaEUPOBITUEA: 3afaHuil, pacOUcaHEUH U TporpaMm.

an/IHyﬂ,I/ITE.HbHOE OTKPbITNE N 3aKpbiTHE OKOH

HapaiiTe OpeanoJaoXHM, YTC Aaa 00pluHEBIX OLTP-onepamuil onpeaeeHo
oxE0 OLTP_WINDOW, maumpammieecs B 9 wacos yrpa. OfHEAKO cerogHsa BO3-
HEKJA HeCTAHAAPTHAA CHTyanuA: o6paboTra HaUaIach paHbIIe, B 7 JacOB
yTpa. Bel onpefesusin rpynny JUcIeTdepa PecypCcoB, CBAZAHHYIO C OKHOM,
I XOTHTE, YTOOH 3aJaHHe 0 BO3MOIKHOCTH BEITONHAIOCE COTVIACHO AaHHO-
My pecypcHoMy mnanmy. Ho oxEo OymeT OTEDHITO (KAaK 2a0JMaHUDOBAHO)
TOJBKO Yepes ABa yaca.

B HOJIOﬁHDM CJaVYde MOMHO NPHHYIHTEJEHO OTKPBEITE OKHO IIPH IIOMOIIH
mpormeaypst OPEN_WINDOW:
BEGIN
DEMS SCHEDULER. cpen window (
window_name => "CLIP_WINDOW ', DURATLON => NULL)
END:

YEazaHHOE OKHO 6y,11e'1' OTEDPBITO HedaMelJIMTEJIbHO, H J[IOGI:\-IE CBA3adHHBIE
C OTHM OKHOM 3aJaHUI CMOT'YT CPa3y ke HCIOIL30BATE PECYPCHEIH NIaH.

B mamem npuMmepe napamerp duration ycranHosJeH B NU_L, 9T0 o3Ha4yaeT,
9TO0 OKHO OVAET MMETE CBOKN 00BIYEVIO IPOAOIKHATENLHOCTE. lIpeanomno-
JKUM, UTO OPH CO3TAHUN OKHA GRINA VKAa3aHO, YTO OHO MeficTBYET BOCEMb
YacoB, 3aKAHUYHBAACE B H YacoB Beuepa. ECIIH OKHO OTKPHIBAETCSA BPYIHYIOD
B 7 4aCOB yTpa, TO ABTOMATHYECKH OHO OVeT 3aKPBITO Yepes BOCEMb YaCOB
mocJae OTKPRITHS (TO €CTh B 3 yaca AHs). BOSMOMKHO, AN BAC 3TO HEOIPHEM-
1eM0 H Heobxogumo, 94TOORI OKHO B JTH000M CIyYae 0CTAaBANOCE OTKPBITEIM
a0 5 gacos Bedepa. Torma OpH OTKPBITHH OKHA MOYKHO IBHO YKa3aThk HeE0b-
XOAUMYI ODOAOKUTENBHOCTE, YKA3aB 3HaUeHWe TUIa [NTERVAL.

BEGTH
dbms_schadulsr. oper_window (
window rame =» "OLTP_WINDCW ",

DURATTON => NUMTCDSTNTIRVAL (600, "minute’)
¥
END;
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Mpynnbi okoH

HaBafiTe IpeAMOSOKHAM, ITC OBIIH OOPeAe e b TPH PASHBIX OKHA:
MORNING

C 1:00 go 9:00 yrpa. B sToM OKHe BRIODOMHATCA CAVKeOHEIE 3aJaHAA,
TaKHe Kak cH0op CTATHCTHKH.

WORKDAY

C 9:00 yrpa mo 5:00 Beuepa. Bee o6s1unbsie OLTP-onepamnum 6ass1 gaH-
HBEIX BRINOJIHAKTCA B 3TOM 0KHe. BrIDOIHeHHe IAKEeTHRIX U CJIy.}ReﬁHHX
3aJaHUH 3a0penieno.

EVENING
C 5:00 Beuepa mo 1:00 HouHn. B 3TOoM 0KHe pabGoTaeT BOJBIIAS YACTh A~
KerEEIX 3aganuii u ETL-onepamuii.

OmHAaKO HEKOTOPLIE 3aJaHHUA AOJKHEEI BEINOJNHATLCS BCEraa, BHE 3aBHCH-
MOCTH OT TOI0O, KAKOE OKHO AKTHBHO B TEKYIIIMHA MOMEHT BpeMeHH (Hanpu-
Mep, 3aJaHie, CAeJsllee 34 TPOU3BOAHTENEHOCTRI0). KIlle 0fHO OKHO oOpe-
OeNUTh: Helb3d, TAK KAK B KAMKALIA MOMEHT BpeMeHH AKTHBHBIM MOJKET
OBITE TOJNBKO OJHO OKHO. YTO ke genars?

MosxHO onpefesuTs zpynny okor (window group). Ilpu cozfaEnn 3aganna
MOMKHO VKAa3aTh B KAUECTBE PACOHCAHUA I'PYONY OKOH, TOrjga 3ajanne Oy-
JeT HaCIeJOBATE CBOUCTEA BXOAAIINX B I'PpyOny okoH. ['Dynna oxkoH cosja-
eTcd Opu nomMoInd npomeaypsl CREATE_WINDOW_GROUF. Hampumep, Aia co3ga-
HUA TPYOIOEl OKOH A_L_DAY, mpegcraBismomied coboil COBOKYIHOCTE TPeEx
OOHCAHHBLIX PaHee OKOH, MUIIeM TAKOH (PpaTrMeET Koaa:

BEGLN
DEMS_SCHEDULER. create_window_group
group_name =» "all_day’,
window_list => 'MORNLING, WORKDAY, EVENLING'.
commerts =>» "All day window group’
2
EHD;

HMmena BcexX OKOH, BEJNIOUAEMBIX B I'PYINY, VKA3BIBAIOTCA depes 3aNiATYIO0
B mapamMeTpe window_list. MoskHO co31aTs rpynny OKOH U He BKJIKYAA B HEE
HH OoJHOro OKHa. B aToM cinydae mapaMeTp window_list ycTaHaBIHBaeTcsa
B a3gauenne NULL. Takag BOZMOXHEOCTL VI00HA, €CJU BRI ellle He PenIniu,
KaKre OKHA CJleJgyeT HCI0JIb30BATh.

Ilpu cosmammMu 3afaHWUS MOMHO VKa3aTh HMS IPVIIILE OKOH B IIapaMeTpe
schedule name npomeayvpsl CREATC JOB:

BEGLIN
DEMS_SCHEDULER. create_job (jcb_name => 'DB_Moriter’,
program_name => "INTZREST_ADMIN, CALO_LNT=R=ST",
schecule name =» CSYS.ALL DAY,
comments => 'DB Meritor’,

enablec => TRUEZ

¢
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FMD;

ITocse Toro Kax rpynnoa OKOH CO3HAHA, MOMHO H00aBIATEH B HEe OKHA M HC-
KJIIOUYATHE WX W3 rpynnobl. as ymamerns okHa MORNING W3 IDYNOBI OKOH
ALL_DAY nmenoabayeM npouefypy REMOVE_WINDOW_GROUP_MEMBER:

BEGLN
DEMS SCHEDULER. remove windcw group_mamber
{group_name =» 'all_day’,
window _list => "MORMING’
¥
FHD:

s pobapieEnA STOrO e OKHA 00paTHO B IPYNOY HCIOJIE3YEM IDOLEAYDPY
ADD_WINDOW_GROUP_MEMBLCR:

BEGIN
DEMS_SCHEDULER. add_window_group_memnber
{group name => 'all day’,
window_list =» "MOBMLING
¥
END;

Jas yaamenusa rpyoobl OKOH HCIIONBE3VeM npoueaypy DROF_WINDOW _GROUP:
BEGLN
DEMS_SCHEDULER. drop window group (group rane =» "all day');
END;

Ecan B rpynny yike BRJIIOYEHDBl KAKHE-TO OKHE, TO VIAJHUTE €€ TAKUM CIIO-
coboMm He yaacTesi. B mHamem opuMepe B rpynny ALL_DAY BKIIIOUEHEI TPH OK-
Ha: MORNING, WORKDAY m EVEMING. s yaameHUs TaKOH CPYINBI HCIOJIB3VEM
oapameTp FORCE:

BEGLN

DBMS SCHEDULER. crop window g-ocup (group name =» 'all cay', FORCE => TRUE);

END;
HwneiiTe B BUAY, UTO yaaneHa OyAET TOJBKO I'PYIIA OKOH, HO He BXOIsIIHe
B Hee OKHA: OHU OCTAHYTCS HeBpeAHUMBIMHA.

JliofeIe 3a0aHWs, HCTONB3VIONIHE VAAIAEMYIO TPYONY OKOH, GYIYT OTKIIO-
YHeHEI. O,I[HHKD HX MOMHO Depe3alyCTUTh BDYYIHYIO.

YnpaBneHue XypHanupoBaHuem

Kar 1 601sIIHECTBO CUCTEM NIAENPOBAaHN, NaagupoBIuK Oracle Beimo-
HEeT OporpaMMel B )OHOBOM pe:KUMe, TAK ITO HeNOCDEeACTBeHHAA obpart-
Has CBAJL ¢ HONL30BATENAMHA H afMHHEHCTpaTOpaMu orcyTersyer. Kax sxe
TOTAA BEIABUTE OPOGIEMEL, CBAZAHHEIE ¢ BRIMOIHEHHEM 3aAaHWH, IOCTe To-
T0 KaK 9TH 3aflaHuA TpekpaTnad padorars? [ImaAupoBITHK ofecTTeynBaeT
Bac 00OIMPHOH KypHaJNbHOH HH(pOPMAaNUE, DOPOKAAEMONH BAIIUMHA OIEe-
panuaAMU HAJ 3aJaHUAMHA U OKHAMHA. JEypHAIHpOBAEHEe 000HX BHIOB OI€-
panunii 6yaeT pacCMOTPEHO B TTIOCIEAVIONIAX pPasfgenax.
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>XypHanbl 3agaHun

HuhopManuio o 3KypHANAX 3aJaHWH MOKHO HAWTH B IBYX NPeICTARIEHTAX
cyioBapd nasHbrx: DBA_SCHEDULER_JOB_LOG u DBA_SCHEDULER_JOB_RUN_DETAILS.

MNMpepcraeneHne DBA_SCHEDULER_JOB_LOG

IIpu co3manmy, U3MeHEeHUH, VAAJTeHUN U 3aTTYcKe 3aJaHU pe3yIsTaTh Ta-
KHAX OIepamuil 3arpy:KamTcd B CBOAHYIO TAGIHIY, KOTOPAA AOCTYIHA Ye-
pes npegcraBaerue DBA_SCHEDULER_JOB_LOG. ITepedyens cToIOIOB IpeacTaB-
JeHHUS TPUBEIEH B TADJIHIIE HUMKE.

Hma cToadua

Onucanane

LOG_ID
LOG_LAT=
OWNER
JOB_NAM=
JOB_CLASS
OPERATLON

STATUS

USER_MAME
CLIENT_ID

GILOBAL _UTD
ADDTTTONAL THFO

VHHUKAIBHBII HICHTH(HKATOD 3aIIMCH.
BpeMeHHas MeTEa 3allMCH KYPHAJA.
Baagenen :xypaanaa.

HNwma sagapma.

Kaacc sagaumii (eciam 3agaH).

Yo npoua0UIIo IPH 00panleH K 3a1aHuI0 (Hanpumep, GREAIE,
HUN, BROKEN).

YTo mpoH30LIA0 MOCAe BHEIMOJHEHHS Ollepallly 3agaHueM (Ha-
npuMep, SJCCEECED, FAILZD).

st IIOJIB30BATES, BRI3BABIIIETO 3aJaHMe.

HMnenTH(bHEKATOp KJIMEeHTa, ecJAH OH OB 3aJaH IOCPeICTBOM
DEMS_SESSLOM. S=1 _IDENTLFIER.

I'rodaasnerit UID anm raodaasHEIX ITOJB30BATEIRH,

Jwdaa gononEUTeIREAT HHPOPMALMA 0 BRINOJIHSHHHE 38TAHNA
XPAHHUTCA B JaHHOM CTOAOLEE Buge sHaueHnd Tuna (0B, Haopu-
Mep, eclIn 3afaHKe ObIJIO ABTOMATHYECKH YAATEHO Toc/e YCIIel-
HOTO BRINOJHEHHA (mapaMeTp aulo_orop 6s11 veTasoBIeH B THUE),
TO B cToabue CPLRATION oTobGpaskaerca sHaueHuwe DROP. OgHaKO
3THUX CBeJAeHUH HeTOCTATOYHO AJA TOTO, YTOOR TTOHAThH, ABTOMA-
THIECKH VIAJIeHO 3aJaHNE N ABHO, MOJB30BaTeIeM. B cTond-
e TOMOJIHEUTeNBHON HHMOPMAIIHNH BRIBOJUTCA KOHKPeTHAS IPH-
YWHA VAAJEHWS, B JAHHOM ciaydae aTo Gyaer REASCN="Auto drop
10b croppec”.

AHaTOTHUYHO 3/Iech COXPAHAETCA U T06asa Apyraa HEQopMAaIiHI,
CBASAHHAA ¢ BRINOJTHEHUEM 38IaHMA.

MNpepcrtasneHve DBA SCHEDULER JOB RUN_DETAILS

IIpencrasmerne DBA_SCHEDU_ER_JOB_LOG, omucaHEHOe B OPeALIAVIEM pazje-
Je, BRIBOJHUT CBOAHYIO *KYPHANLEYI0 HE(MOPMATIHIO )14 3aJaHnii, HO He Je-
TaJaHd BRIDOJAHeHHA. IlogpodHble cBeleEHA O BEINOJIHEHHH PadoThl comep-
sKaTeAa B npeacTaBmernu DBA_SCHEDULER_JOB_RUN_DETAILS, cToXGIEI KOTOPO-
I'0 OIHUCAHE B CIeAyI0me Tabnune.
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Hmsa croaduma

Omucanne

LOG_LD

LOG_DATZ

OWNER
JOB_NAMZ
STATUS

“RROR&
REQ START DATE

ACTUAL_STAHT_DATE

RUN_CJRATION

TNSTANGE_ID

SESSION_ID

SLAVE_PLD
CPU_USED

ADDLITLONAL_LW=0

YHHUKATBEBIH HOMED, IpPeICTaBAAINIWI OIpeleJeHHVIO 3a-
IIHCH K YPHAIA.

BpemeHRaA MeTKa 3alHCH :EKYypHaAa, BEIBOZMMAaA Kak 3Hade-
Hue Tana TIMESTAMP WITH TIME ZOME.

Buianenen 3agaHnis.
Hmsa sagasma.

CraTyc 3agaHWsA TOCJHe BHINOJHEHHA OIEpaluy (HaIpHMeD,
SATITD, SUCCTIDED).

Howmep oumoru Oracle (B cayvuae omubrm).

CrnaaHupPOBAaHHOE HJH 3aIPOMNIEHHOS BPeMA 3aIIVCKa 3aIaHNA,
KOTOpOe MOMKeT He COBIANATE ¢ (aKTHUeCKHM BpeMeHeM 3a-
MycKa.

BrinoaHeHWe 3aJaHKs MOKET He HAYATHCA B 3allJ1IaHUDOBAHHOE
MM 3alpolleHHOe BpeMsI (HAIpUMep, ecJH OKHO He OBLIO
NPeIBAPUTENBHO OTKPBITO WIM BHIIOJAHAIOCE 00jee BBICOKO-
IpUOPUTeTHOE 3ajaEwe). B sToM caydae BpeMeHHAs METKAa
B JAHHOM ¢T0J01e QHKCHpYeT QaKTHUeCKOe BpeMA Hadaaa BEl-
TMOAHEHNUA 3aTaHHA.

[IponomEuTeIbHOCTh BHITIOJHEHHA 3aTaHIA, O0TOOpasKaeMas
Kak agauvenye Tuma TIMESTAMP.

IIpu paGore ¢ Gasoi gauapix RAC sagagye TOMKHO BBIIIOI-
HSITHCS HA ONpefelleHHOM SK3eMILIApe 6aanl JaHHLIX. Homep
TAKOIO 9K3eMILIAPA SALNCHIBACTCA B AAHHBIA cToa0ew,

SID ceaHca, KOTOPHIH 3aNIyCTUI IIPoLlece 3afaHiA.
HenTHHUEATOP TOTIUHEHHOTO TIPOIECCa 3aTAHMS.

HpﬂHECCOpHOE BpeMdA, U3pacXoJ0BaHHOE HA BRITIOJTHEHHE 348048~
HHI.

Hononuurensnas MEGOPMAIKA 00 0COOEHHOCTSIX BhIIOJIHEHHS
3aJaHHA, COXPAHEHEHAA B BUAe 3HadeHuA THoa CL0B. Takaa un-
(hopMAan M MOKeT OBITh UpesBbIYAIIHO IT0JIE3HA IJSA JHATHO-
CTHKH NpodJaeM ¢ BHINOJHeHHEM 3aJaHuA. [IpennonoXxum, Ha-
NpHUMep, UTO 3aJaHHE BBIIOJHHTH HE YIAJNOCh, a B JAHHOM
eTOADIe HAXOMATCA TAKHE CBeIeHHA!

ORA-01014: ORACLE shutdown in progress
Han IPesmnoaT0¥XuM, UTO 3aJaHue (360}_)8 CTATHCTHEM He BRIITOJI-
HUJIOCh, ¥ B CTOJDIE 0TOOPAMKASTCA CIAeIYIONTes:

CRA 28031 maximum of 148 enabled roles exceeded

B ofoux cay4asx BEI MOXKETE ONPEIeAHUTh TOYHVIO HIPHYIWUHY
HEBHIIOJHEHMA 3aJaHHA., AHAJOTHUHO B3Jech COXPAHIeTCA
M gpyras HEQOPMALN, CBISAHHASN ¢ COOTBETCTBYIONIEH CTPO-
KO¥ npepcraBaennd DETATLS,
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Ouncrka xypHana 3apaHun

JKRypraAapoBanie 3afaHUil 00ecTeUUBaALT JOCTYT K OUYeHb TONE3H0H Ha(OD-
MAIIHH, HO eCJIH BpeMA OT BDEMeHH He OUHILATH 3Ky DPHAJB], OHH BYIYT HEOr-
PAHUYEEHO VBEIHYHBATECA B 00HLEMEe M BAOOJHAT BCE IPOCTPAHCTBO 0asbl
MaHHBIX. I10 YMOMUAHWIO KYDHAJIBHAA WHOODMAOHNA XPAHUTCHI B TaGIHIlE
(SYS.SCHEDLLER$ _JOB_RUN_DETAI_S) Tabamuroro mpocTtpamcTBa SYSALX. Oracle
peniaer npobieMy, ABTOMATHYECKH VAAAAA JKYPHAIbHDIE Sa0UCH Yepes O-
peleseHEHBIE OPOMEKYTKE BpeMerEn. Onepanus yAaJIeHHIsI BEIIOJHISTCH Ba-
JaHmeM ILIaHAPOBIIHKA IoJ HasBaHmeM PURGL__0G, KoTopoe OpHHAAJNEKHT
TOJIBS0OBATENIO0 5Y3. JTO 3aJaHre aBTOMATHYECK M VCTAHABINBAECTCA IPH CO3-
masun 6assl gauEsix Oracle B cocrase Kiaacca sagasmit DEFALLT JOB CLASS.
OHO BEI3BIBAET HMEHOBAHHYIO TporpaMmy PURGE_LOG_PROG, KoTOopas YKAS3EI-
BaeT Ha XpaHUMYIO Oponenypy ALTO_PURGE camoro naxkera DBMS_SCHEDULER.

ITO 3afaHUEe BLITOJNHAETCA HA OCHORE UMEHOBAHHOTrO Dacmucanma DATLY_
PURGE_SCHEDULE, koTopoe 3anyckaercd B 3:00 yTpa emxelHEBHO. XOTA 3TO
ABTOMATHYECKH CO3JaBaeMOe 3aJaHue, 3T0 He MeIIaeT YIPaBIAThL €ro BhI-
nonHEeHmeM. KaK | Ana mo0BIX APYTHUX BHAOB 3aflaHAA, BBl MOMKETe A3Me-
HATH €ro CBoiicTBa (EaODpHMep, H3MEHHTEL BpeMdA €ro 3alycKa, BhI3bIBae-
MYIO IpOrpaMMy HJIH O pelelndTh, cIeAyeT JJH CBA3BIBATE €0 ¢ 0KHOM).

PURGE__0G yaamdAeT TOJBKO Te 3allACH JKYpHANa, KOTOpble NOMEYeHBl AJIs
vaaleHHs, TAK KaK HCTeK HX nepuold coxpanernus (retention period) (cmM.
Janee pasges «3ajaHHe DepHOJA COXPAEeHHT» ).

YpoBeHb XXypHan1npoBaHus

Yopaeiaars o6beMoM JKEYPHATA 3aJaAdil MOJKHO TaKiKe 3a cUET oTrpaHAde-
Hug 00beMa HHGOPMAIIHNA O 33JaHNN, 3alHCEIBAeMON B ;xypHAI. Hampu-
Mep, MOMKHO BECTH JKYDPHAJ TOJBKO IPH BEINOJHEHUH 3aJaHUA, HO He OpH
ero cOsAaHHI. B HEKOTOPHIX CIy4asX MOMKHO BOOOIe OTKAZATECS OT HYp-
HATUPOBAHHS,

QOopeaennTs YPOBEHD KYPHAJIAPOBAHUS MOJKHO IPH CO3TAHIM KIACCA 3a-
OaHni, 3agaB mapameTp logging level mpomeaypsr CRCATC JOB_C_ASS. Bmo-
CIOeACTBHAH 3afaHHe VHACJeAYeT CBOHCTBA KJjacca (OPH HaAJIHYHH CCBHIIKH
Ha KJacc IpH Co3AaHNH 3aaHnsI).
DEMS_SCHEDULER mopaepsxuBaeT TPHU YPOBHA KYPHAJLHUDOBAHUA:
DBMS_SCHEDULER. LOGGING_OFF
HypranupoBaHHe DOJHOCTRHID OTKIYEHO.
DBMS_SCHEDULER. LOGGING_RUNS
JKypHEANAE BeAyTCsA TOJIBKO IPH BREINOJHEHHH 3aJaHHs. 3HAUeHHE MO
VYMOJIYaHHIO.
DBMS_SCHEDULER. LOGGING_FULL
JRypHANE BefyTCA OPH BLHINOJHEHNH 3alaHAA, 4 TAKMKEe IPH OCYIIecTB-

JTeHuu J00BX OIepaldi Hal 3aJaHNAME (TAKAX KaK cO3gaHne, yaame-
HHAE U H3MeHeHIe).
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Mosxr0 3agare napameTp logging_level npoueaypsl CREATE_JOB_CLASS cue-
ayrooraM oGpaso:

BEGIN
DEMS_SCHEDULEH. create_job_class
{job_class_name => "MONITOR,
logging level => dbms_scheduler. logging full
i
CHD;

MoxHO H3MeHHTh VPOBEHb KYPHAJIHPOBAHHA, 3ajap aTpubyT 10gg-
ing_level wyacca 3aJaHUH KaK B CHeAVIONIeM OpHMepe (CM. ganee pasgest
«¥YTpaBJeHme aTpHOYTAMHE » ).

BEGTH
DEMS_SCHEDULER. set_attribute (NAME =» "sys.default_jch class’,
ATTRIBUTE => 'logging level’,
YALUE => dbms_scheduler, logging Tull
i
END;

3apaHne nepuona CoOXpaHeHus

CymiecTByeT emle oAHH COOC0O0 OrpaHNYEHUS pasMepa KypHaIoB — 3afanHe
OepHoLa COXpAHeHMsI AJs 3anmcell B K ypHANBHBIX Tabnumax. Ilpu sanycke
aproMaTu4deckoro saganus PURGE_LOGC U3 sKypHAaNa yaaiaanTesa TOIBKO Te 3a-
IIHCH, ROTODRIE CcTapliie CDOTBBTCTBYH)H.{EfI AaThI. HJ’IHTEJIBHOC’PB nepuoga
COXPaHeHH IO YMOMYaHEHI0 cocTaBadeT 30 gueii. Yepes 30 gmeil :xypHaIL-
HEIE 3aMHCH, Co3AaHbELIe 31 fenb Haz3am, OYAYT aBTOMATHYECKH YAAJIEHE.

IIpu HeobGXOAUMOCTH MOKHO YKA3ATEH PASHLIE NePHOAL] COXPAHEHHA JJI
BCeX KJaccoB 3agagnii. [lna sToro sagaiiTe napameTp log_history mponexny-
poI CREATE_JOB_CLASS (3rauenne o ymorgaruio — 30 greii). IMoaxke MmosxHO
OyJeT M3MeHHTHb OepHOJ COXPaHEHHUA IJIA CYMIeCTBYIOMIEro KJIacca saia-
HHUH, 3agaB aTpuoyT log_nistory.

SagaiuM IepHoJ COXpaHeHHs IAJs KYPHajJa OPOJOJKHTEIbHOCTHIO
120 nEeli 0pH CO3AAEHH KJacca 3aJaEn:

BEGLN

DEMS_SCHEDULER.create_job_class {jcb_class_name => "MONITCR™,
leg_histery => 120
)i
END;

B creavyiomieM IpHMepe OepHOI COXPAHEHHA 3aJA€TCs AJA ViKe CYIIecT-
BYIOIIET0 KJacca sagasmit DEFAULT_JOB_CLASS:

BEGIN

DEMS_SCHEDULER. set _attribute (NAME => 'sys.detault _iob class’,
ATTRTBUTF -5 “log histery .

VALUT => 120
¥
END:



YNpasneHve xKypHanuMpoBaHnam a1

Terymee sHaYeHre AIATEILHOCTH IEPAOAA COXPAHEHHA RYPHAIA MOKHO
HAHTH B OIpeACTABIeHAH CI0BAPA FaEHEBIX DBA_SCHCDULLCA_JOB_CLASSLCS:

5GL> SELECT job_class_name, legging_level, log_histery
7 FROM dba_scheduler_job_classes;

JOB CLASS NAME [OGG 106 HTSTORY
DEFAULT JOB CLASS RJNS 120
AUTO TASKS JOB CLASS HJNS

MONLTOR HJNS 120

B fonmbkMAHCTEE CIYUYASB 3HAULHHU S 110 YMOIYAEUIO 14 YPOBHA HYDHATH-
POBAHHA H HNepHoga COXpPaHEHHHA OHa3bBIBAKTCHA BIOOJHE NOAXONAINTHMHA.
O,I[HaRO B HEHOTOPBIX CAVYASX MOMET BOSHHEHYTH HEOEIXO,Z[HMUCTB 3aMe-
HEI ATHX 3HaAYeHH. ALypHATE! 0OBINHO ABISITCA 8AHHCTBEHHEIM CPefiCcT-
BOM, C HOMOIIBIC KOTOPOI'O MOKHO BBISIBUTE IIPOOJIEME! IOC/Ie 3aBepLue sl
sagaunit. s ocobenno BAXKEBIX 3aAHHE MOMEQ BRIYUTE TOIHOE MKYP-
HanmupoBaHHe. llna zagarnii, Mo KOTOPEIM BaM HeoGXOAUMO IPOCMATPH-
BaTh Oojee crapble, 4YeM 0OBIMHO, CBeAEHMSI, MOMKHO YKasaTh Doee foarni
(0 OTHOMIEHHMIO K 3HAMEHKIO 110 YMOJIUAHNA) NePHojd COXPaHeH .

JXypHanbl OKOH

Kark u gas sagaHuil, 48 OKOH THITYTCHA *KYPHAIBI, KOTOPhIE JOCTYIHA
OoIb30BATEJ O Ueped ABa IpeldCTaBJIeHHUA CjJoBapd AaHHBIX, OOHCAEHRBIX
B CJIeVIONHX pasmesax.

o

>
- Bo3MOKHOCTh 3aaEWA MEPHOIA COXPAHEHMS W YPOBHA KYDHAIHA-
{: 4 POBAHMA I8 HYDHAJOB OKOE He MOAIeD:EKHMBASTCA (B OTIHTHE OT
‘ o)
.

' J.: MYPHATIOB 3aTaHNI).

MpepcrasneHve DBA SCHEDULER WINDOW LOG

IIpu cosgaHunA, H3MEHEHHH H YIATeHHH OKOH PesyIbTATEHL OMepalldi 3a-
IPY:KAKTCA B CBOAHY TAOMIHIY, KOTOPAasA NOCTYIHA MOJIb30BATEIAM Yepes
npexcrasaerne DBA_SCHEDL LER_WINDOW_L0G. IlepeueHB CTOJGIIOB TpelCcTaB-
JIeHHS IPHBEOeH B TabIulle HIKE.

Hma croadbua | Onmcamie

[OG 1D VHUKAIBHEH HAPHTH(HKATOD 3aIIHCH.

LOG_DATE BpeMeHHAA METKA 3aTTMCH KYDHAJA.

WINDOW NAMI Wt oxHA.

OPERATION Yo mpoH3onao ¢ OKHOM IPH TeKYIIeM 00pallleHHH K HeMy (Ha-

npumep, CLOSE, DISABLE, ENABLE, OP=N, JPDATE).

STATUS YTo DpOMIOUIAO0 IIOCTe BRIMOJIHEHHA OMEepaliH 3aJaHueM (Ha-
npumep, SUCCEEDED, FATLZD).

USER_NAME Wnis moae30BaTeN, BEIZBABINEr0 3aaHHe.,
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Hmsa croaduma

Omucanne

CLLENT_LD

GLCBAL UTD

ADDTTTIONAL TNFQ

HpentuduraTop KAHEHTA, ecJH OH OBl 3aaH IIOCPEACTBOM
DBMS_SESSIOW. SET_IDENTIFIER.

Ecan Takaa komaHga Owrna BeiZaHa u3 Oracle Enterprise Man-
ager uau Grid Control, To cToaben samonsaeTea CaeVIOLINM 06-
pazoM:

SYSMAN®192.158. 1. 1@Mozilla/4.0 (compatible; MELl:- §.0;
Windows N

B sTomM nprMepe Mbl BUAMM, 4T0 noabsosareab Grid Control ¢ nme-
HeM 3YSMAN Bomrea B cuctemy ¢ IP-anpeca 192.168.1.1uT. 1.

Masa raodaJsEOT0 D0JB30BATENA B AAHHEIL cToAbel 3anMCEIBAST-
ca raodaasrbiil UID.

JII00bIe TOTONHUTENBHEE CBEIEHWA XPAHATCA B JaHHOM ¢Toab1e
B BUMe aHaueHusa tumna (| (. Hanpumep, ecnm mporpaMmma ObLia
NPUHYIUTENbHO OTKJIKYeHa, To cToabern OPERATION comepskHT
sHauenwe D15AR ©, HO He MOACHAET, KAK HMeHHO Ob1JIA OTKAIUEHA
nporpamma. Cronber; ADDITIONAL INF0 BHIBOOHMT mozpodHYIO WH-
thopmanmo. Hanpumep, ecam okHO GHLIO OTKAHNYEHO BPYUIHVIO,
TO 0TOOpAIKALTCS CAeqyIoNiee:

FORCE="TRUE", REASON="manually cisabled”

MNpencraeneqve DBA_SCHEDULER_WINDOW _DETAILS

OnucagEHOEe B TPEABIAVIIEM pa3fere mpefcraBiaerue DBA SCHEDULER WINDOW
_0G copep:RUT CBOAHEI K YPHAJ A7 0KOH, HO He NOAPOOHYIO HE(ODPMAaITHIO.
HeTanyu HenoNbL30BAHEWA OKOH MOMKHO HaliThm B mpefcrasienunm DBA_SCHED-
lJ_ER_WINDOW_DETAILS, cTOMGOBI KOTOPOTO TTePeIACTEHEl B TAOJATE HIKE.

Hma ¢Toadma

Omucamie

LOG T

LOG_DAT

WINDCOW HAME
REQ START _DAIE

VHUKAJBHEIN HOMep, NPeACTaBIANMINE oHpeleleHHYID 3a-
IIHCE ZKYPHAJIA.

BpeMerHaa MeTKAa SAMHCH MKYPHANA, BRIBOJUMAA KaK 3HAUE-
HHe THHA [IMZSTAMP WITH TIME ZOME.

HmMs okHA.

3anIAHUPOBAHHOE MK 3ALPOITeHHOe BPeMs padoThl 0KHA, KO-
TOpOE MOKET He COBINAIATh ¢ (JAKTHUYIeCKHM BPEeMeHeM Hadala
padoTEI.

ACTUAL START DATE [OKHO MOMKET He OTKPHITBCA MM He 3aKPLITLCA B 3aIIIAHHDPO-

BaHHOE WM 3AIpPOLIEHHOe BpeMA. D9T0 MOMKeT IPOM30HATH 0
PARY OPHYKH: OKHO He ObLI0 BKJIIOUEHO, OBLJIO OTKPHITO GoJjiee
BBICOKOIPHODHTETHOE OKEO HJIH 4TO-TO eule. B atom cayuae
B JAHHOM CTOJ0Ie 0TOOpAKAETCA PEATbHASN BpeMeHHAA MeTKAa
HauaJaa OKHA.
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Hya cToadua Onucanne

WINDCW_DURATICH SagaHHast IPoACJKHTeIbHOCTh OKHA, 0TOOpAKaeMas KAK 3HA-
gennre Tiuna INTERVAL. MoxkeT oTn4aThes OT peaJbHOM IIPOIOTI-
KUTEABHOCTH OKHA.

ACTUAL _DURATICN PeanbEaA NpoaoEUTEIBHOCTh OKHA, 0TO0OpaKaeMaa Kak 3Ha-
yeHue THIA [NTERVAL. MoskeT OTIHYATBCA OT 38 JAHHON TPOI0J-
JKHTEJbBHOCTH OKHA.

THSTANC=_ID Homep sksemnuapa anst basel gaanasix RAC.

ADDLTLOMAL IN=0 JIobas JomoTHUTEeNbHAA WHGOOPMAIIHA, COXPAHEHHAS B BHIE
sHayenua tuna CLOB. Taxkas muQopmManmusa MoxkeT OBITH Ypes-
BREIUAMHO NOJIe3HA AN IWATHOCTHKY IPOGIeM ¢ OKHAMMU.

YnpaBneHue atpubytamm

Ha npota:xeHun Bcell NIaBel d NOKA3BIBAJ, KAK MOXKHO HA3HAUATE CBOHCT-
B PA3NHAYHBIM KOMIIOHEHTAM IIAHHDOBIIHEA B MOMEHT HUX CO3JaHUA (Hﬁ'
OopuMep, DocpeAcTBOM Iponeaypsl CREATE_JOB msru CREATE_WINDOW). Oanako
B HERKOTOPLBIX CIOy4YadAx TDeﬁyeTCﬂ H3MeHeHHe TAKHUX CBOMCTB IIOCJe co3xa-
HHUA KOMIOHEHTa IIaHAPOBIINKA. HanpuMep, MoKeT BOZHHKHYTH HE00X0-
AUMOCTE H3MEHeHH I HHTePEala MeKAy BEINONHeHHAME 3aJaHNAA I0c]e TO-
T0, KAK 3aJaHde CO3JaH0 B 6ase AaHEEIX. MOMKHO HAMeHHUTE CBOMCTRA, yAa-
JHB 1 I1epeco3jJae Oﬁ'BEH.T, HO 3TO He e ITHHCTEEHHOE PelIeHHe.

Taxue cBoiicTBa, KaK MePUOINUHOCTE BEIIOIHEHHS, HMA PACOIUCAHUS, VPO-
BeHb XKYPHAJIUPOBAENS U APYrHe, HAZBIBAIOT ampulymariy 3agaHUsI, Ipo-
rpaMMbl uid odberTa. Ilaker DBMS_SCHEDULER comep:KuT npomeaypy SET_AT-
TRIBLTE, KoTOopas OO3BOJAET H3MEHATL ATPHOVTHL CYINECTBYIONIEro 3aia-
HUS, KJacca 3aAaHnil, IPOTPaAMMEI, PACOHCAHNS, OKHA WJIH TPYIIIEI OKOH.

IIpeanonoxumM, EANDPUMED, UTO HEOGXOAUMO H3MEHUTE KOMMEHTAPHH A5
zamaswa PURGE__0G ma smauenne «This job purges the log entries of jobs
and windows». lenmaem ciaeayrolee:

BEGIN
DBEMS SCHEDULFR. set attribute
{"PURGE_LOG™ .
‘comments’,

"Iris job purges the log entries of jobs ard wincows'
¥
END:
ITponieaypa npuHUMAET TPH TApaMeTpa:
UMA_3NEeMEHMA
Hms smeMerTa, CBOHCTBA KOTOPOro OVAYT HZMEHATHCA. 3agaHNA, OKHA,

KJIacchl BaJaHHM, I'PYOObsl OKOH H PaCOHCAHHA HMEHT YHHEAJLHBIE
HMeHa, J03TOMY HeT He0oOXOIMMOCTH B VKAZAHUHT THUIA DJIeMeHTA.
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ampudym

HameraeMoe CBOHCTBO B BHe 3HaUueHua Tana VARCHAR?. Habop gooyeru-
MBIX 3HAYEHUIl ompedeisercsa THIOM siaeMenTa. Hanpumep, nax_fail-
Ures — TOTIYCTHUMBIH aTpuGyT AJIsI 3aJaHNUsA, HO He IJI9 OPOTPaMMET.

JHavenue

Buauenne arpubyra. Tun AaHERIX onpeaendercs Bhibopom aTpubyra.
Hanprmep, gina okoH arpulyT window_priority OpHHHMMAaeT 3HAYEHUE
YVARCHARZ (LOW mrm HIGH), B To BpemMsa kak aTpubyT duration Tpebyer mc-
DOJIBL30OBAHMA THOA KaHHBIX INTERVAL.

Teneps nepefizeM XK paccMOTPEHH) AOOYCTHMEBIX 3HAYEHMH 7151 PAZHBIX
THIOB aTPHOYTOB. B CBASH C TeM, YTO AJA KasKAOIO dJIeMeHTA OHH OYyAYT
Pa3HBIMH, KaXIBIH DleMeHT OVJeT PACCMOTPeH B OTAeILHOM paszfene. AT-
PHOYTHE 3aJA0TeA ABHO U N0 OAHOMY, TOSTOMY 3HAYEHUH MO YMOJTIARUIO
Id HHX He IpegycMoTpeHo. (BHaYeHHA IapaMeTPOB 10 YMOJIYaHH OblIH
OpHUBEIEHEl IPH ONUCAHUH CO3LaHHA 00BLEKTOB. )

3apaHunsa

ATpudyr

THun naEHBIX

Onucanue

avto drop

comnents

erd date

instance_sti-

ckiress

Jjob_action

job_cl

o
o

s

BOOLEAN

VARCHAR?Z
TTIMESTAMP

BOOI CAN

VAHCHAR?

VARCHARZ

VraasmBaeT, caenyeT AU YIAAATH SaJaHHUe IOCHe ero
saBeplIeHNA. JOMyCTHMBI CAeIVIOIIHe SHAYeHH:
TRUE | FALSE.

KovmmerTapmn.

Hara, mocae KoTopo# 3agaHue HoabIIe He OVIET 3a-
NyCcKaThesI. 3ajanue Oyzaer yaaaeHo (ecny 3afaH AT-
PHUOYT auto_Crop) MAIH OTKJAKYeHO. Ero craryce mame-
auTca Ha COMPLETED {(ecam oHo zaBepuieno}. Ecam ator
aTpHOyT 3a7aH, TO aATPHUOYT schedule_rams TOJEeH co-
mep:xaTs NULL.

TIpu padoTe B 6aze fanubix RAC 3ajaHMe 3aTyCKAST-
cA Ha mwlom ogHOM 3KseMmasape. Craemviomuil 3a-
NYCK MO3EeT OBITh OCYINECTBASH ViEe HAa APYTOM 3K-
FeMIaAApe, KOTOPKIH GyneT MeHbINe sarpyxesH. Koau
MTAHHBIH aTpUOYT VCTAHOBISH B 3HaUeHMe [HJ=, 6yaeT
HMCIOAB30BATLECA OIWH M TOT JKe DK3eMIIAp, BHe 3a-
BHCHMOCTH OT €70 3aTPYKeHHOCTH. [[oTyCeTHME cle-
IyIoITHe 3HaveHua: |RUE m -ALSE.

IIpupoza nmporpaMmmel. Oaa PL/SQL-6noka yrassIBa-
eTCs HCTIONMHAeMEIN AHOHUMHRIH GI0K.

Ona XpaHMMOH NPOLEIYPEI YKA3EIBAETCA ee HMJ
(MOEHO TaKKe YKA3aTh HMJ CXeMBbI I TaKeTa).

Ina ucnoaasemoro dbafina TPUBOHTES TOTHEIHN TYThH
K Gainy onepanuoEHOH CHCTEeMbI HJIH CIIeHAPHIO 060~
JOUKH.

Kaace 3&}13H1{ﬁ, C KOTODBEIM CBA3AHO JaHHOE 3aJaHHe.
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ATpubyTr

THo gaBHBIX

Omucanue

1ok priority

job_Lype

job weight

logging level

max_Tailures

max_runs

number_of_ar
guments

program nane

PLS THTEGZR

YARCHARZ

PLS_TMTEGER

PLS THTEGER

PLS_TINTEGER

MJMBER

PLS_LNTEG=R

VARCHAR?2

IIpmopuTeT 30aHNA IO OTHOIIEEN K IPYTHM 341aHH-
AM TOTO e Kaacca. EeJH BRITONHEHNe HeCKOJIbKUX
3aIaHWH OTHOTO KIACCA 3AIJIAHMPOBAHO HA OTHO H TO
Mce BpeM:dA, TO HOPAJOK 0TOOpa 3ajaHUil M3 Kiacca
A BRITIOJTHEHMA Oy IeT ONpeaeaaThed 0 KX IPUOpH-
TeTaM. JJonycTHME 3HAYEHUS OT 1 (HAMBEICIINIH ODH-
opuTeT) 10 5 (caMblii HE3KME HpHOpHTeT). 3HAUCHHE
10 YMOAYAHUIO — 3.

Tun sazaana. JonyeTuMel cjaeayolnnie sHAaUeHUA!
PLSQL BLOCK
SICRED PROCEDURE
SXECUTABLE
Eeawn gaspHbii aTpudyT 38188, TO ATPUOYT program na-
Me JOJMEeH cofep:aTe NJLL.

CreneHp mapaaienmsMa IaA 3agaHud. JomycTHMBI
arauennd oT 1 o 100. 3mauerme mo ymoauanmn — 1.

TToapodbrocTh permerpupyemoii mHpopmamuu. [Mom-
MeHAeT CBOHCTBA Kaacca sajanuumit. JonmyeTuMmer cie-
OVIOITHE 3HAUEHHA!

DBMS_SCHEDULER. LOGGING_OFF
DBMS SCHEDULFER. LOGGTNG RUNS (mo ymoauanmio)
DBMS_SCHEDULER. LOGGING _FULL

KoamdecTBo HeyIadHBIX BBEINOIHEHHH, IO JOCTINE-
HMM KOTOPOTO CTATYC 3aJaHMA HaMeHUTesa Ha BROKCN.
Honyerumel saadernus ot 1 g0 1000000, 3naucaue no
vMomgaanio — NULL, 9To o3HAYAET, UTO HOBBIE 9K 3€MII-
JSIPE 38JaHUA OYAVT 3alyCKAThRCA BHE 3aBHCHIMOCTH
OT TOr0, CKOJBKO 9K3eMILIAPOB ViKe He YIAJ0Ch BEI-
noaeEnTs. OTiangre or cTaporo naxeta DEMS JOB, B KO-
TOpPOM OBII0 PASPeIIeH0 MAKCHMyM 16 HeygauHEIX
BEIIOJIHEHWH 3a7aHHS, II0CJe 9er0 OHO IIOMEYAI0CH
Kak BROKEN (1 97y uudpy Heabaa ObIJI0 MBMEHHTb).

MakxcuMaJIbHOE KOJIHYECTBO MOCIENOBATEJIbHBIX 38-
IJIAHMPOBAHERIX BHINOJHeHWH sagnaHud. [Ipu gocTu-
MKeHHH 3TOT0 MaKCHMYMA 3aJaEle OTKJIKYaeTcs, ero
eTaTyc MeHsaeTea Ha COMPLETED. JomyeTHMEl 3HAYEHUA
or 1 go 1000000. 3navenue no ymoadarnuio — NULL,
YTO O3HAUAET, UTO 3aLZAHHE OVIeT BRINOJIHATLCS Beu-
HO UJH 0O NOCTHIKEeHM 3Ha4YeHMH, VKA3aHHBIX B IIa-
paMeTpe en¢ catemammax failu-es.

KonuuecTBo apryMeHTOR 1A MOACTaBAAeMoi (inline)
nporpaMMel. Heawm gaHEsIR aTpuOyT 3a18H, TO ATPH-
OVT program_name TOJMEEH cogepsxaTs NULL.

Hma ofwexkTa-mporpaMMbl, KOTOPHIH AOJMKEH HC-
MOAB3ORATHCA € ATUM 3aaHmeM. Eeau nadusiil aTpu-
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ATpubyTr

THo gaBHBIX

Omucanue

repeat_in
terval

reslarlable

schedule_11
mit

schedule_nams

start date

stop_on_win
dow close

INTERVAL

BOCLEAN

PLS_INTEG=R

VARCHAR?

VARCHAR?

BOOLEAN

OyT samaH, TO aTpuOyTHI jcb_action, job_type 1 num-
ber 0T argumerts KOJMEEI comepxaTs NI | .

CHMBOJABHOE BRIpaXKeHHue, HCIWIb3VIOIee CHHTaK-
cHC KaJeHJAapHOH cTpokm {onHcaHHBIE pasee). Ha-
npamep: FHEQ=YEARLY, BYMOMIH=12.

YKaseIBaeT, cAeAyeT JH ObITATHCA IOBTOPHO BBINIOJ-
HUTE 3aJaHHUe HOcJe HeyJauHOoro sapeprieHusa. Jlo-
NYCTUMBI CJeAVIONe sHadveHEuda: [RUE 1 FALS-. 3Haue-
HHe 110 yMOoJadaHuo — TR,

B cunpHO3arpy:EeHHBIX CHCTEMAaX 3aNaHN He BeerIa
ZATIVCKAKTCA B 3aIl1aHUPOBAHHOE BpeMA. DTOT aTpHU-
OVT VKA3HIBAST ILIAHHDOBLUIMKY Ha TO, UTO ViKe He
clelyeT 3allyCcKaTh 3ajaHHe, eclH 3aJep:KKa OKasa-
Jack DONBIIE VKABAHHOTO B ATPHOVTE HPOMEKYTKA
BpeMeHH. [lonycTHMBI 3HAUEHUA 0T 1 MHHYTH 10 99
nHell. HampuMmep, ecJH NJIaHHPOBAJOChE 3alyCTHTh
3alaHle B MOJAIEHb U NpedeJbHadA 3aJeDiKKa 3alaHa
paeHO# 60 MUEYTAM, TO ecIM 3aIaAHHe He OyIeT zany-
HIeHO 70 YACA AHA, OHO He OYIeT 3aTyNIeHO V3Ke HI-
KoTZa.

Ecaw schedule _linit He sagaH, To 3ajaHue OYAET BEI-
HOJHEHO Korga-Eu0yAb BHOCAEACTENH, KOTga 0cBo00-
OATCSI pecy Pl AJ1sI eT0 BRINONMHeHHs . [10 yMOI4aH Mo
aTpubyT ycranoBaeH B NULL, 4To o3HAYaeT, 4TO 3ama-
HHe MOsKeT OBITE 3aNVINeHo B ai000e BpeMda Iocie 3a-
NJIAHEPOBAHEOTO. 3aJaHUe, 3allyCK KOTOPOro Ipomny-
IIeH COTAACHO JAaHHOMY aTpUOYTVY, HE VUIHTLIBAETCH
B KOINYECTEEe VCIENIHBIX M HEeVCIeIIHRIX BLIIOJHe-
HUH 3agaEuAa. B :ypHAA BHOCHTCA 3aIlHCh 0 IPOIYC-
Ke BRIIOJTHEH I SANAHNIA.

Hmsa pacmicanus, OKHA WK TPYIIIIB OKOH, HEIIOIb-
3YeMEIX B KAauUeCTBe PACHHUCAHHWA IJIS JAaHHOTO 3aja-
HuA. Eeam gaaHB aTtpubyT sagzaH, TO ATPHOVTEI
and_date, start_date m repeat_interval ZOMKHBI (01-
HOBPEMEHHO0) cogepsraTh NULL.

Hexonnaa BpeMeHHAS MeTKA HAUAJA BRINOIHeHUA 34~
MAHWA WIW 3alJIAHUPOBAHHOTO BRITTOMHEHHS 3ama-
Hua. Ecaw panmHwi aTpubyT 3agaH, To aTpuOyT sched
ule name goa:eH cogep:kaTs NULL.

HelicTBHE TPH 3aKPBITHH OKHA. YTO TOMHKHO TPOHB0IT-
TH ¢ 3aJaHIEM, eCIN 0HO CBA3AHO ¢ OKHOM, 8 OKHO 3a-
KDBIBAETCA B TIPOTEcce BHIMOMHeHWA 3aganua? Eoemm
OAHHEIL aTpuOVT veTaHOBIeH B 3HauYeHMe NUE, To 3a-
TaHWe Takke OygeT ocTaHopiaeHo. Eeam atpudyT ve-
TAHOBJEH B 3dHaUeHUe FAl 5[, TO BRIMOJIHEHUE 3aTaH U
6yIeT IpoOTOKEEO JAME DU 3aKPHITHH OKHA.
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Knaccbl 3apaHvn

number ol argu-
ments

program action

VARCHAR?

PLS INTEGER

ATpndyr Tun nagneix| Onucanne
comments YARCHAR 2 KommenTapIMH.
log_history PLS_IWTEGER |Cpor xparHeHHs WH(pOPMAIHH (B THAX) B JKypHaje
OnA JaHHOTO KJacca 3aZaHuil. HonmycTHMEL sHade-
mug ot 1 1o 999,
logging level [PLS_THTEGER | ¥YxkaskIBA€T YDPOBEHBL NPOTOKOAMPOBaHMA. [lonyeri-
MBI CJI8AVIOU[IE 3HATeHNA:
DBMS_SCHEDULER. LOGGING_CFF
DEMS SCHIDULCR. LOGGING RUNS (110 YMOMIYAHHIO)
DEMS SCHEDUL R, LOGGING FUI
resource cor- | YARCHAR? I'pynna nmoTpebuteneil pecypeos, ¢ KOTOPOH CBASH-
SLMEr_group BaeTcsT JAHHEBIH KJaacc 3agaHuii. Ecau sToT aTpubyT
3a448H, TO aTpHOVT 561 vice DOMMKEH cogeps:xaTs NULL.
service YARCHAR? HUmsa cepBuca (ompegeneHHoe B 0ade JaHHBIX), KOTO-
POMY TPHHASASEUT JaHHBIH KJaace 3aganuil. 3Haue-
HIIe 1o yMoadasuio NULL cooTBETCTBYET cepBHUCY MO
yMOoTdaHui. Beaw aTtoT atpudyT 3agaH, TO aTpHOYT
rescLrea COrsumer Qroup ZoJeH cogep:xaTth NJLL.
PacnucaHus
ATpudyr Tun gauasix| Omicanme
comments VARGHAR? KomuvenTapum.
end _date TIMESTAMP BpemeHHAA MeTKA OTCOUKH, MOCIe KOTOPOI pac-
nHcaHWe IpeKpalaeT 3ajaHue JaT.
repeat inferval | VARCIHAR? CUMBOJIBHOE BRIDAKEHUE, NCTIONBIVIONES CHHTAK -
CHC KaJeHIapHOH CTpoKM (onmucaEHbi panee). Ha-
npumep, FREQ=YZARLY; BYMONTH=1Z2.
slarl _dale TIMESTAMP HauanaesrEaa BpeMeHHadA MeTKa, HCHOAbB3yeMad
B KaJeHZapHOI CTPOKe.
Mporpammsi
ATpudyT Tun nanapix| Onucanue
comnents VARCHAR?Z HKommeHTapnm.

KonmaecTro apryMeHTOR TPOTPAMMEI.

TIpupoza mporpaMMbl:
Haa PL/SQL-610Ka YKASLIBAETCA HCIOIHACMBII
AHOHUMHBI OJI0K.

Jlna xpaHMMOil TPOLEAYPE VKASLIBASTCS ee UMA
{MOIKHO TAKKe VKA3ATE KM CXE€MEI M TAKETA).
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[naga 8. Micnonb3oBaHne NNaHWpoBLLXKa

ATpudyr Tun nansix| Onucanue
Jast MenosHaeMoro (aiiaa IpPpUBOAWTEST ITOJIHBIN
IyTh K haiiny oneparuoHHONH CUCTEMEb] MK ClleHa-
PHIO 0BOIOUKM.

pregram Lype YARCHARZ Tun nporpaMmet. JonyeTuMBsl cIeIyIONIHe 3HaTe-

HHA:

FLSOL BLOGCK
STORED_PROCEDURE
LXECUTABLE
OkHa
ATpudyr Tun naussix| Qnucanue
comments TTMESTAMP KoMMeHTAPUH.
duration THTERVAI IIpogon:NTeILHOCTE OKHA.
erd_dale TIMESTAMP BpemerHEaa MeTKa, OCIe KOTOPOH OKHO He Gyaer
OTKpHBAThCA. Keaw paHHBIE arpmdyT 3anaH, To
aTprlyT schedule_rame JoaskeH comep:ratb NJLL.
repeat_interval | VARCHARZ CHMBOJIBHAA CTPOKA, HCHOJL3VIONIAS CHHTAKCHC

resource_plan

schedule name

start date

window priority

VARCHARZ
TIMESTAMP

[TMESTAMP

VARCHARZ

KajJeHgapHoil cTpoku (onmcaHHul paHee). Ecan
JaHHBI aTpulyT 3amaH, To aTpuOyT schecule name
TOJKeH cogepkaThb NULL.

PecypeHBIH n1aH, KOTODEH CBASLIBACTCH C OKHOM.

Hma pacnmHca A, KOTOpoe ﬁy,z:e'r HCIIOAB3IOBATR-
cA INA DaHHOTO oKHAa. Ecam atoT atpubyT 3azaH,
TO ATPUOYTHEI sTarl cate, end date m repeal inter-
val DOMKHBI cogep:xaTh NULL.

Caenyioniasi BpeMeHHEAs MeTKa, HAa KOTOPYIO 3a-
ILJIAHUPOBAHO OTKPEITHE OKHA. HEeawn aToT aTpubyT
sagaH, TO aTpuOyT schadule name DOMMKEH cozep-
HATB NI .

ITpuopurer okHa. JOonyeTHME CAeIVIOLHE 3HAYe-
HUA: LOW A HIGH.

Mpynnbi okoH

Arpnoyr |Tun gapaerx

Onucanme

cannents TIMESTAMP

KoMMerTapuil 148 TPYNOE OKOH. 9T0 eIHMHCTBEHHBIN
aTpudyT, MOATEPEUBAESMBIH JJIA TDYTITTH OKOH.
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3akno4vyeHue

ITnasupormunk Oracle Scheduler — sT0 HOBas yTHANTA YOpPaBIeHHA 3a7a-
HHAMH, nDoABuBOIagca B Bepcun Oracle 10g. Ora asasercsa ropasno 6oiee
MOII[HOH, UeM ee HpeadrecTBeHHUK — maxer DBMS_JOB. ITpu momoinu mraHm-
POBOIMKA MOKHO 00eCOeYHBATh BLHIIOJHEHIEe XPAHMMEIX IPOUEAYD H aHO-
HuMHBIX OmokoB PL/SQL, a rakxe HenonuaeMeIx (haiizos onepanuosnoi
cucTeMul. a4 KaleHAapHEIX CTPOK, 3aJa0IIHX TpedyeMoe BPeMsi BbIIOJI-
HeHUdA 3aJaHUH, HCOOIL3YeTCea HOTATHA, OPaKTHYECKI He OTIHYAIONIAACA
0T O0BIUHOTO AHTIHHCKOr0 A35IKa. Bee omepanuy MIaHAPOBIHEA JOCTYII-
HEI Yepesd OIDPOrpaMMEERIH nETephelic IPUIOKEHHESI BO BCTPOEHHOM IaKeTe
DBMS_SCHEDULER. Kpome Toro, Enterprise Manager B Oracle 10g opegocran-
AdAeT rpadudecKui mATepdeiic, KOTOPLIH MoKeT GBITE HCTONB30BAH A
YIpaBleHWd 3aJaHEUAMY, YTO AeNaeT NJaEApOBaHNe BRINONHeHUA 3afaauil
YPEesSBRIYATHO MPOCTHIM AarkKe IJIA TeX, KTO MOMb3yeTcA UM Broepshie. ILaa-
HUPOBOIME IO3BOJSET ONPEAeINTh HMeHOBAHHOE PACOHCAHNE, KOTOPOE MO-
*KeT BBIZBIBATHCS HE3aBHUCHUMO IS BEIOOJHEENSA AeHCTBHA, TPEACTABIII-
mero coboll MoJHOe MM HCIOJHsIeMOro (aiiia WIH HMEHOBAHHYVIO IIPO-
rpaMMy, CCHLIAIOMIVIOCS Ha MCHOJHAeMEBIH daiiz. 3agaHus TaKKe MOTYT
TOAUAHATLECA CHUCTEMe yOpaBJeHusa pecypcamu Oracle, KoTopasa MoKeT
OPUMEHAThCA AJA yopasiaeHusa pecypeamu (IIITY, cepBephl NapaielbHBIX
3a0pOCOB), AOCTYIHLIMH OTAeNLHEIM 3afZaduaM. Illoasoga HTor, MOKHO
cKasaTh, 4To Scheduler — 5To eAMHCTBEHHAS cHeTeMa YIIPABIeHU 3a/aHA -
MH, KOTOpasa DOHAZOOUTCA BAM [IJs NJIAHWPOBAHUA BREIOOJHEHHS JIIO0BIX
3alaHUH, 3a HCKJIIOYeHEHeM TeX, KOTOpble TOUHO JOJMKHEl BEIDOJIHATHCHA
BHE CBARY ¢ 62304 JAEHLIX (HapPHMeD, OJIA 3a0yCcKa caMoil Ha3El JaHHEIX ).



KpaTkun cnpaBoYHUK

B sTom IIPHICEEeHHH DPDHBEJEeHBl ONMCaHHUA MapaMeTpOB H THIIOB JaHHBIX
BCeX VIOMAHYTHIX B KHHI'e BCTPDOEHHBIX HNAKE€TOB, a TAKME IepeYHCIIeHbI
CTOJI6E[BI HpB,E[CTﬂBJIEHHIL/‘I cJiopapsda AaEHBIX, CBA3AHHBIX C 9THMHA DaKeTaMH.

DBMS_OBFUSCATION_TOOLKIT

ITaret gocrynen B Oracle9i u mocaeAyOIINAX BepCcHaX, XO0TA I He PeKOMEH-
noBaH K npuMmeHeEHo B Oracle 10g. On ofecneunBaeT DOAAEePKKY OIH(PPO-
BAHHS, TeHEPAIINH KJI0Ueil U XeIIHPOBAHMS.

DES3GETKEY

IIporpaMMa reHepAPYET KpHUITOrpadudecKkn 6e300acHbld KIKY IIudpoBa-
Hua. K1y MosKeT HCIIoNbB30BaATHCA B anropurMme mindpoanua DES3 (Triple
Data Encryption Standard) Kak B ABYX-, TAK H B TPEXIPOX0OJIHOM BapHaHTE.
IIporpaMma peasn3oBaHA B BHIES MePEerPYKEeENLIX (PYHKIHN U IPOIeAVPEI,
KOTODEIE, B CBOIO 0UeDeb, MeperpysKeHh! JJId PA3TUIHBIX THITOB TaHABIX.

Mpouepypa (Bepcnsa 1)

IlpuruMaeT 2 BXOAHEIX TapaMeTPa ¥ BO3BPAIMIaeT KJI0Y B BEIXOJHOM MMapa-
MeTpe.

Hma napamerpa | Tunm gagHerx Onucanue

which BINARY THTIGIR | KomuuecTBo HTpoxoZoB B ajiroputme Triple
DES: 1 pas ABYXIPOXOAHOro, 2 AJf TPexIpo-
xogeEo0ro. ITo yMoauaEuw 1 (IBYXIPOXOIHEIH).

seed_string VARCHARZ CTpoxa EAYAJBHOTO 3HAUGHWA AJA TeHEDHPO-
BaHHUA KJIK0YA.

key VARCHAR? EnuacTBernuit Bmxoguoi (OUT) mapamerp;
B HETO IIOMEIITAETCA CTEHEPHPOBAHERIH K101,
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Mpouenypa (Bepcusa 2)

WpeHnTHnyHa TEPBOI BEPCHUH B TOM, UTO IPUHUMAET JBA BXOAHEIX IapaMeT-
Pa ¥ BO3BPAIIAET KII0Y B BEIXOAHOM napamerpe. OTI@myme B TOM, UTO IIapa-
MeTPbl HMEIOT THII RAW.

Hmsa napamerpa | Tun naEHBIX Omncanne

which BLINARY_LNT=GER | KommuecTro mpoxozos B axropurme Triple DES:
1 paa ABYXIPOXOZHOTO, 2 I8 TPEXIPOXOZHOTO.
ITo ymoauanmio — 1 (IBYXIPOXOTHBIN).

seec RAw Crpoka HAUANBHOr0 3HAUEHWUHA OIS TeHePHPO-
BaHH KJKOUA,

key HAW BEauHeTBeHHHE BRIXOTHOH (OUT) mapametp;
B Hero moMelllaeTcst creHepUpPOBAHHERIH K10,

DyHkuna (Bepcusa 1)

IIpusumMaeT JBa BXOAHBIX IapaMeTpa W BO3BpAIlaeT CreHEPUDOBAHHBIH
xJiod. BosppamaeMell Katod uMeeT Tio VARCHARZ,

Hmsa napamerpa | Thm gasaerx Omucanne

which BTHARY TNTZGFR |KoamuectBo npoxonos e aaroputme Triple DES:
1 pas ABRYXIPOXOJHOTO, 2 I14 TPEXIPOXOZHOTO.
ITo ymomuanuio — 1 (IBYXIPOXOTHEBIN).

sesc_string VARCHARZ CTpoka HAYATBHOTO 3HAYEHUS AN TeHepHpOo-
BaHMJ KJ1044d.

DyHkunA (Bepcns 2)

HpenTrdEa DepBOH BeDPCHH 38 HCKIKYeHHEM TOTO, UTO OINePHPYET 3Hade-
EUAMHY Tuna RAW. BoaspamniaeT K109 B 3HAUeHWH THTIA RAW.

Hma mapamerpa | Tun zaEaBIX Onucanne

which BINARY INTEGER |KoamueeTBo npoxoZos B aaropurMme Triple
DES: 1 ana AByXIOpoXOoAHOrO, 2 A5 TpexIpo-
xogzuoro. ITo ymonuasnio 1 (IBYXIPOXOTHEIN).

seec_string REV CTpoxa HAYAIBHOTO 3HAUEHWUA MJIA TEHEPHPO-
BAHHA KJK04a.

DESGETKEY

IIporpaMmMa reHEepupyeT KIlo4uu Aas aaroputma DES (Data Encryption
Standard). Kax m DES3GETKEY, oHa peannzoBaHa B BHIe ABYX NeperpyKeH-
HEIX QYHKOHHA 1 ABYX OponeAyp. IlapaMeTpsl HMeIOT TOT 3Ke CMBICH; OTCYT-
creyer napamerp which. (B anropurme DES ucnonbsyercd TONBKO OLHH
TPOXOJ, MO3TOMY HET Heo0X0AMMOCTH B TapaMeTpe, YKa3hIBAIONIEM ABYX-
AW TPeXTPOXOAHBIHM PEKUM, Kak B cryduae DESS.)
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DES3ENCRYPT

TIporpaMMa nDpUMeHAeTCA AIA 3aNTNMPOBLIBAHNA BXOAHKIX JAHHEIX 110 AJl-
ropurmy DESS. Peasin3opaea B BUJAE HepPerpyKeHBBIX (DYHKIHH WU OPOIE-
IYPLI, KOTOpBIe, B CBOIO ouepelb, Ieperpy KeHbl AJs PA3IHUYHBIX THIIOB
JaHHBIX.

Mpouepnypa (Bepcna 1)

IlpuauMaeT 4eTEIPe BXOAHBIX MapaMeTpa M BO3BPAMNIAET 3aOIH(POBAHHOE
3HAYeHIEe B BEIXOAHOM IMapaMeTpe.

Hma napamerpa | Tun ganasix | Onncanne

irput string VARGHAR? Bxozras cTpoka, KOTOPAS JOMKHA OBITh 3a1I(]-
posaHa. Ee nimEa noa:EHA OBITE KDATHA BOCBMH.

key_string VARGHARZ Kmou mmdposanug. Ero anmuHa moaxHA OBITH
KPaTHA BOCHMH.

ercrypted_string | VARCHARZ EmpuEcTBeHEBIH BEIXOZHOH TapaMeTp; B HEM Ilepe-
JaeTcs sanmm@poBaRHOe 3HAUSHYE,

which BINARY_INTE- | KommdecTBO HpPOX0J0B AdA aaropuTma Triple
GER DES: 1 mas AByX IpoxXoxos, 2 aaqa rpex. ITo ymou-
gaHui — 1 (ZBYXIPOXOIHBII).

iv_string VARCHAR?Z BexkTop MHEUMIIMATU3ATINH. 3TO 3HAUEHHE A00ABIT-
eTcda K BXOZHOM CTPOKe 47 VMeHBIIeHUA IOBTO-
paeMocTH samugposaHHaeIX sHauenumit. Heobaaa-
TeARHBIH TmapamMeTp. B ciayuae MEMONL3OBAHUA
CYMMADHAS AJAMHA BXOZHOH CTPOKHM H BEKTODA
MHHUTTHAIUZATIMH T0JKHA GHITH KDATHA BOCEMH.

Mpouepnypa (Bepcns 2)

Hpentnuea Bepcuu 1 3a HCKIHNYEeHHEM TOTO, UTO IPUHHMAET HAPAMETPEI
THIa RAW.

Umanapamerpa |Tun gasnsix | Omucanne

input AW Bxogeas cTpoka, KoTopasi JONXKHA OBLITh 3a-
1 poOBAKA.

key RAW HKarou mudposanna.

ercrypted AW EnuHCTBeHHBIN BRIXOAHOH IapaMeTp; B HEM Ile-

pefaeTcd BAITH(POBAHHOS 3HAUSHUE.

which BTHARY TNTEGER | KoamuecTBO mpoxomoE gna aaropurtma Triple
DES: 1 gaa aByX Ipoxomor, 2 mns Tpex. Ilo
yMOMIaHuio — 1 {(IBYXIPOXOAHEIN).

iv fAwW BexTop mannmmanusammu. 9To sHaUeHHEe AoGaB-
JASTCA K BXOTHOH CTPOKE A VMEeHBITeHH A 0~
BTOPAEMOCTH 3aITM(DPOBAHHEIX 3HaueHWH. He-
ofsI3aTeabHBIH TapaMeTp.
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DyHKkuna (Bepcusn 1)

Hpentunursa npomenypHoil Bepcun. Il ppErMaeT 4eTsIpe mapaMeTpa @ BO3-
BpalnaeT 3amundpoBagHoe 3EaYeHue Troa YARCHARZ.

Hma napamerpa| Tun panssrx | Omrcanne

irput_string VARCHARZ Bxoanast cTpoKa, KOTOpas DoA:KHA OBITH salmud-
poBaHa. Ee 1n1HA foa:xHA OBITE KPATHA BOCBMH.

key string VARCHARZ Karou mudporarua. Ero gimwHa goakHaA ORITH
KPATHA BOCHMH.

which BINARY INTE- | KoamgecTBO TPOX0omoB Aaa agaropumTMma Triple
GER DES: 1 gas 1ByX npoxonos, 2 xasa Tpex. ITo ymMoi-
yaHKo — 1 (IBYXIPOXOIHBIN).

iv_string VARCHARZ BexTop mHuMIImaAu3anuy. ITO 3HaYeHHUe 100aBIsI-
eTeA K BXOZHOH CTPOKE 1A VMEHBIIEHHA IOBTO-
PAEMOCTH 3aIlINPOBAHHEEX sHaueHHil., Heobasa-
TeJbHBIM mapaMeTp. B ciayyae MCIOJIb30BAaHHA
CYMMapHaA IJHHA BXOAHOH CTPOKHM H BEKTOpA
MHHUIUAIMBAIHMH JOJIHA OBITh KPATHA BOCBMH.

DOyHKuna (Bepcun 2)

Hpenruysa Bepcun 1 8a HCKIHYEHHEM TOIQ, YTO IPHHUMAET IapaMeTPhI
THIla RAW 1 BO3BpallaeT 3aml N poBaHHOE 3HAYEHIIe THIA RAW.

¥ima napamerpa | TuIl TaHEBIX Onucanme

irput HAW BxogHasT CTpOKA, KOTOPAST TOJMKHA OBITE 3a-
mruhporana.

key RAW Eang mmndgpoBanms.

which BINARY_INTEGER | KonuuecTBo mpoxonoB mias aaroputma Triple
DES: 1 gna ZByX Opoxomzos, 2 ana Tpex. Ilo
YMOAYaHWI0 — 1 (IBYXIPOXOTHBILT).

v RAW BeKTOp HEMIIMAMHMIANKWY. DTO 3HAUSHHE T00aB-
AAETCA K BXOAHOM CTPOKE OIS VMEeHbITEHH A 110~
BTOPAEMOCTH 3alIH(PPOBAHHEIX 3HaueHHil. He-
obasaTeabHBIH TapameTp.

DESENCRYPT

ITporpamma gamudpoBeiBaeT gaHasle no aaropurmy DES. Ileperpysxena
IBYMS OpomenypaMu 1 IBYMS QYHEOUAMA, HAeHTAYHBIME 8HAJOTHIHBEIM
oporpammam DCS3ENCRYPT; orcyTeTByeT napaMeTp which. B axroputme DES
HCIOJIB3VETCS TOIBKO OAKUE OIPOX0/, IO9TOMY HeT He0OXOZHMOCTIH B IIapa-
MeTpe, VKas3blBaIomeM ABYX- MJIH TPEXIPOXOAHBIH perkHM, KaK B caydae
DESS.
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DES3DECRYPT

IIporpaMma pacmnu@poBEIBaeT 3aINH(POBAHHBIE AAaHHBIE 110 AJICOPUTMY
DES3. Kak m cooTseTcTEyIomAasa eif DES3ENCRYPT, oHA peanusoBaHa B BUAE
Teperpy:KeEHEIX NPONeAyDPEl U (DYHKITUH, KOTOPEIe TAKKe NePerpy:KeHbl

JAJIA PAa3JIMYHBIX THIIOB JAHHBIX.

Mpouepypa (Bepcna 1)

IIprEnMaeT YeThIpe BXOAHBIX IapaMeTpa H BO3BpaliaeT pacoIn(poBaEHEOe
3HAYeHHEe B BEIXOJHOM IapaMeTpe.

Hma napamerpa

THI Ja HHBIX

Onncanne

inpul string

key string

decrypted_string

which

iv_string

VARCHARZ

VARCHAR?

VARCHAR?Z

BINARY _INTEGER

VARCHARZ

BammppoBaHHAA CTPOKA, NOLJIEMXKAallas pac-
MU POBBIRAHU.

Kaou mmQpoBaHHA; TOT e, KOTOPBIA He-
TONB30BAJCH AJIS 3alIH(PPOBEIBAHMA.

EauHCTBEeHHBIH BBIXOJHOM TapaMeTp; B HeM
mepeIacTeA paciIu(ppoBaHHOE 3HATCHHE,

KomwuecTRO mpoxogor axs anroputMa Triple
DES: 1 gna gByx Ipoxomos, 2 naa tpex. Ilo
YMOMIAHHIO — 1 (IBYXTIPOXOTHBIH).

BexTop mHUNMaaM3amHy. JTO SHAYEHHe [O-
OaBageTCA K BXONHOM CTPOKe JANA YMeHbIle-
HHUA NOBTOPAECMOCTH 3allM{POBAHHBIX 3Hade-
Huii. [IapaMeTp Heobsa3aTe eH, HO €C/IH OH OBLI
3a0aH IpH 3al0IU(POBLIBAHMH, TO IIPH pac-
mH(POBEIBAENH TOE NON:KeH ObITh YEa3aH.

Mpouepypa (Bepcna 2)

HWperTuuHa Bepcud 1 33 WCKINUYEHAEM TOTO, YTO TPUHUMAET MTapaMeT]Dh

THIa RAW.

Hma napamerpa

Tun gaHHbIX

Omucamne

irput

key

decrypted data

which

RAW

YARCHARZ

WVARCIAR?

BLHMARY_INIEGER

WARCGHAR?

BamudpoeaEHoe 3HAUSHNE, TOLIKAIISe PAC-
mIEGPOBBIBAHHI .

Kawou mudpoBaEMA; TOT Ke, KOTODPLIH He-
MONAB30BAICA A 3aITNPOBREI BAHHUA.

EgUHCTESHHEBIH BRIXOTHOH HIapaMeTp; B HeM
nepemaeTcda pacIM(ppoBAHHOE 3HAYEHHE.

KoanuyecTBo MpoxonoB miad aaroputMa Triple
DES: 1 maa zeyx mpoxogos, 2 gna Tpex. Ilo
YyMOIUAHHI0 — 1 {IBYXTIPOXOTHBIN).

BexkTop MHMHMAIM3ANIMN. OTO 3HAYEeHHEe M0-
6aBJASIOTCA K BXOTHOH CTPOKE IJIST YMEHbIIIe HHST
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Hma mapaMerpa

THun naHARIX

Omucanne

MOBTOPAEMOCTH 3AIIHQPOBAHHEIX SHAYCHHIL.
ITapamerp HeoOs3aTesed, HO eCIH OH OBLI 3a-
JaH OpPH 3aIlN()POBEIBAHKM, TO OPH pacurud-
POBBIBAHUY TOEE JOIMEH ObITh YKABAH.

DyHkuna (Bepcns 1)

Hnenrunursa npomenypHoi Bepcun. [IpuEnMaeT geTsIpe mapaMeTpa H BO3-
BpaniaeT pacmupporaHaoe 3HaYeAne Tuna VARCHARZ.

Hma napamerpa

THI TaHHBIX

Onucanue

irput string

which

iv_string

WVARCHAR?

VAHCHARZ

BIMARY_INTEGER

VAHCHARZ

SamudpoBaEHAA CIPOKa, IIOLJEKAIIAA PAac-
AP POBEIBAHUIO.

Kooy mudpoBAEHA; TOT e, KOTOPBI MCI0Ab-
30BATCA AAA 381N POBEIBAHNA.

KoaugecTtBo mpoxogos aaa aaropurma Triple
DES: 1 ana aByx mpoxonoe, 2 ana tpex. Ilo
yMoaganuio — 1 (IBYXTIPOXOAHEIH).

BexTop muuImanusanuy. 9To 3HaYeHUe Aob6aB-
JIASTCA K BXOLHOM CTPOKE IJIA VMeHbIIeHM I I10-
BTOPAEMOCTH 3alIN(pPOBAHEEX sHadenmnil, Ila-
pamMeTp HeobszaTeJeH, HO ecjJH OH OBl 3aIaH
NpPH 3AIMH(POBEIBAENH, TO MPH DACIIH{POBEI-
BAHWUH TOMKE J0J3eH ObITh YKA3AH.

dyHKUuKNA (Bepcua 2)

HpoenTuusa Bepcun 1 8a MCKIKRYEHHEM TOTO, YTO IPHHHMAET IapPaMeTPE
Tuia RAW 1 BoaBpamaeT pacoindgpoBaHHOE 3HAUYEHIE THIA RAW.

Hmsa mapaMerpa

Tun faHEBIX

Onucanme

irput_string

key string

which

iv_string

Raw

BINARY INTEGER

RAW

SammdpoBaHHEAA CTPOKAa, IOAJerKaImlasd pac-
U POBEIBAHUIO .

Kaiog mmadpoBaHKA; TOT e, KOTOPHIH HCIOIb-
30BAJICA 14 321D POBRIBAHMA.

KoanuecTBo mpoxonos Aaa aaropurma Triple
DES: 1 mgnst aByx mpoxomos, 2 masa Tpex. Ilo
VMOJAYaHHIO — 1 (IBYXIPOXOAHEI).

BexTop HEHUHANH3AUKXK. IT0 3HAYEHHE J00aB-
JAseTcA K BXOZHOM CTPOKE IJIsT YMEHbIIeHH I10-
BTOPAEMOCTH 38IIH(PPOBAHHEIX 3HaueHui. Ila-
paMeTp HeoOs3aTelleH, HO eCJHM OH ObLT 3agaH
OpH 3AIHPOBEIBAHNHT, TO IPH PACIIH()POBEI-
BaHHM TOKe LOJXKeH OBITh VKasaH.
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DESDECRYPT

TIporpaMma pacHIug)poOBEIRaET AagHEle Mo anropuTmy DES. Kax u DES3DE-
CRYPT, oHa neperpy:KeHa IBYMA NPOLEAYPAMH H ABYMA (QYHKIHAMH,
UJeHTHYHBIMH aHAJOTUYHEIM nporpamMMam DESENCRYPT; oTecyTecTBYeT Hmapa-
MeTp which. B agroputme DES menonb3yeTed TONBKO OJWH TPOX0T, TTOSTO-
My HET HeoOXOAHMOCTH B HapaMeTpe, VEasblBAOIIeM ABYX- UJIH TPEXIpPo-
XOZHBIH pesXuM, KaK B caydae DES3.

MD5

IIporpaMMa HCOONE3YETCA LA HONYUeHHA Xelm-3Hadenua MDS (Message
Digest 5) nna xog=Eoro 3EaueHuA. [leperpy:keHma pyEKEOUeH U OpoTeny-
poif, KOTOpEIe TAKIKe TePErpy KeHsl AJIA PA3THUYHLIX THITOE JAHABIX.

Mpouepypa (Bepcna 1)
IlpuruMaeT OUE BXOAHOH mapaMeTp W BOSBpAaNIaeT XeNI-3HAYEHHE B BEI-
XOOJHOM ITapaMeTpe.

Hma napamerpa | Tun naunsrx | Qnucanue

input_string VAHCHAR2 Crpoxa, ZA4 KOTOPOI pACCUNTRIBAETCA XeIl-3Ha-
HeHHe.
checksum_string | VARCHAR2 BrixogHOM mapamMeTp, B KOTOPOM BO3BPAIIAETCHA

Xell-sHaueHHne.

Mpouepypa (Bepcnsa 2)
HWnenTruna NepBoil BEPCUH 32 UCKIIUEHHUEM TOTr0, UTO pafoTaeT ¢ mapa-
MeTpaMu Tana RAW.

¥ma napamerpa | Tun naHueIX | OmiacaHune

irput RAW 3HaueHWe, ANA KOTOPOTO PACCUNTHIBAESTCA XElll-
JHAUeHHE.
checksum HAW BrixogHo#i mapamMeTp, B KOTOPOM BO3BpAallaeTcs

Xell-SHaueHHe.

dDyHKkuna (Bepcuns 1)

IlpuEuMaeT OAHMH BXOJAHOH HapaMeTp. BosBpallaeT Xell-sHAYeHHe THIA
VARCHAR? mimHOEI 16 GaiT.

Wma mapamerpa | Tunm nasnerx | Onmucanne

input_string VAHCHAH?Z Ctpora, o114 KOTopoil pacCUMThIBAETCA Xell-3Ha-
ueHHe.
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DyHKkuna (Bepcun 2)

IIpuEuMaeT OAHH BXOAHOH mapaMeTp. BoaspaniaeT xemr-zgadenHe THIA
RAW nommeEOI 16 6aiiT.

Hmsa napamerpa | Tun gaaueix | Onucanue

irput RAW 3uaueHHue, A4 KOTOPOro PACCUMTHIBASTCA Xell-
3HaYeHHeE.

DBMS_CRYPTO

ITareT mocTyneH Toabko B Oracle Database 10g. Kax u DBMS_OBFLSCATION
TOOLKIT, memoawpayembrii B Oracle9i, oE BrarodaeT B cefA OpOrpaMMBL LA
3anTuPOBBIBAEU A, PACHIH(DDOBLIBAHETA, TeHEPATIHHE KJIOUA I BEIUHCTeHIA
Xell-zHavYeHlii. B Hero TagXe BX0OAT I POrPAMMEL JIJIA pA0OTEL C KOOOM ay-
TeRTHQURATHHT coobimeruna MAC.

GETRANDOMBYTES

DyEKOHA TeHepHpYyeT KpHOTorpadgudeckn 0e3omacHBIH KU IIHpPOBa-
Hust. [IpuEEMaeT oANH BXOAHOM IapaMeTD W BOSBpAIaeT Ko Trma RAW.

Wma mapamerpa | Tunm gaansIx Onucanue

number_bytes BINARY_INTEGER |J1mMHA TeHEPHMPYEMOTO CAVHYANHOTO 3HAUSHN .

ENCRYPT

ITporpaMma 3amuA]gpOBBIBAET ITOJMYYEHHOR BXOIHOE 3HAUYeHHe. Peanmnsosa-
HA B BHJe OEPETPYKEHHBIX (PDYVHKOUH W JBYX OPOOEAVD, paboTamIimux
C PASIUYHBIME THIIAMI JAHHBIX.

DyHKUNA

ITpuanMaeT YeTEIpe BXOAHBIX IIAapaMeTPa M BO3BpaNlaeT 3amMM(pPOBAHEOS
3HAYEHHe THIa RAW.

HUms napamerpa| Tun gapasix | Omucanue

5°C RAW 3HaueHne, KOTOPOe DOMEHO ORITE 3amndpoBa-
Ho. MoxkeT UMeTh MPOMSBOMBLHYIO ITHHY.

typ BINARY INTEGER | KomOuHamMS AATOPHTMA IMMUQPOBAHUA I MeTO-
OOB AOIOJHEHHWS U CLEIJIEHH .

key RAW Koarou mudpopanns.

v HAW BexTop MHUIIUATMAATINU. JTO 3HAUSHUE T00AR-
JAETCA K BXOTHOH CTPOKe LA YMEeHbIITeH A I10-
BTOPASMOCTH 3ATTTHMMPOBAHHKIX 3HAUESHWH.




438 MNpunoxexie A

Mpouepnypa (Bepcusa 1)

SamudpoBLIBAET coJepKuMoe 0orbmiux 00hexToR LOB. Ina mudpopanua
3HAYEHUH APYTUX TUNOR UCOOAL3YHTe (hyHRI U0 ENCRYPT. 9Ta Bepcua mpu-
HUMAET YeThIPE BXOJAHBIX [IapaMeTpa U BO3BpallaeT 3aliu()poBaHHOe BHA-
YeHUe B napaMeTpe Tumna BLOB.

HWma napamerpa | Tun naguerx | OmucaHme

dst BLOB BrixomHo# mapaMeTp; B HEM TEPENaeTcA 3a-
WHUHPOBAHHOE 3HATEHE.

&¥C ELCOB Buauyenme tuma BLOB mam yKazaTean pecypea,
ToAaesKalTe 3alTH(OPOBRIBAHUIO.

Lyp BINARY INTEGER | KomOuuamua aaropuTMa IHPPOBAHKI M METO-
OB ZOTIONHEeHHA U CIellTeHH A,

key RAW Koy urudpoBanms.

iv RAW BerxTop mEMDHanusanuy. IT0 sHaYeHHEe qo6aB-
JIAeTCs K BXOOHOM CTPOKE I YMEHBLIIEeHHST
MOBTOPAEMOCTH 3alIM(PPOBAHEEIX 3HAUYEHHIL.
HeobasaTe TbHBIH TapaMeTp.

Mpouenypa (Bepcnsa 2)
WpenTuyHEa mepBOil BepCHH TNPOIENYPHI, 38 HCKJIIYEeHHeM TOr0, TTO 3a-
muGpoBEIBAeT AaHHEIEe TUnA {_0B.

Wmanapamerpa | Tun napuerx | Omucanne

dst BLOB BrxopgHoll napaMeTp; B HeM IepejaeTcs 3a-
mH(pPOBAHHOE 3HAUYEHHE.

S°C CLOE Suauenne tuHna CLOB miam yKasaTeab pecypca,
HoAJeRallye 3alligPOBBIBAHHIO .

typ BINARY_INTEGER | Kombunamms aaropurma mndpoBaHAsI H MeTO-
LOB TOIOJEEHUA U CLeNIe A,

<ey RAW Karou mud)poBaHud.

iv RAW BekTop MHEMIIHATH3ATMN. ITO 3HAYeHHe nobaB-
JAETCA K BXOIHOH CTPOKe I8 YMeHbIITeH M 110~
BTOPAEMOCTH 3aUTH(POBAHHEEIX 3HadeHWH. He-
063aTETEHEIH TADAMETD.

ITporpamma pacinudgpoBeIBaeT samimgpoBaEHbIe sHaueHna. Kar u ENCRYPT,
OHA pea/IH30BaHA B BU/Je [Ieperpy:KeHHbIX QYHEOWH 4 ABYX IpoLueayp, pa-
60TAIOTI WX ¢ PABHBIMY THIAMH JaHHBIX.

dyHkUNA

IIpuauMaeT deThipe BXOZHBIX HapaMeTpa U Bo3BpamiaeT pacmudpoBagEoe
3HAYEHMe THIa RAW.
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Wma mapamerpa | Tun ganwawx | Omucanme

STE RAW 3amudpoBaEHOe 3HaUeHIe, KOTOpoe AOIEHO
OBITH pacGPOBAHO.

typ BINARY_INT=GER | KoMOmMHALIIMA aAropuTMa MU poBaHUA M MeTo-
MOB AOMOJHEHN U cietnieHuA. Jog#Ha coBmIa-
JATH ¢ TOW, KOTOPadA HCIOJL30BATACKE AJA 3a-
T POBLIBAHM .

key RAW Kniou nummdpoBaHug; SOJIMeH COBIATATD ¢ TEM,
KOTOPBIM JAHHBIE 3aI0H(PPOBEIBAJIHCE.

iv RAl BerTop MHEMIIHAIN3AINE. ITO 3HaYeHHe n1obaB-
I1AeTCA K BXOTHOH CTPOKE /1A VMeHbIIeHU A I10-
BTOPAEMOCTH 3aNTH(POBAHHBIX 3HAUEHHH. JTOT
mapaMerp OOJeH OBITh YKA3aH, ECIH OH HC-
TOJB30BAJCA NIPH 3aUTH(GPOBBIBAENH, H HMETh
TaKoe XKe 3HAUeHUe.

Mpouepypa (Bepcnsa 1)

Pacmudposriaer 3amudposannaeie o6bexThl L0B. Jas pacmudposrIBa-
HHAA AAHHBIX JAPYTHX THIOB HCOOJB3yHTe pyHKOH0 DECRYFT. 9Ta Bepcud
OpHHHAMAaeT YeThIpe BXOJHBIX DapaMeTpa U BO3BpallaeT pacOIH(pPOBaHHEOE
3HavYeHUe B DapaMeTpe Tuoa BLOB.

Hma napamerpa | Tun ganasix | Onncanme

dat B1OR Croza moMeltaeTeA DACIIN(PORAHHOS 3HAUSHNE.

576 BLOR BamudposarHoe sHageHue Tuna BLOE wam yra-
BaTedb PECYpCa, KOTOPHIE MOJMHEI OBITE pac-
AP PORAHBI.

typ BINARY_INT=GER| KoMOmHAIMS anropuTMa IIH(PPOBAHMS H MeTO-

JOB TOMOJHEENA U cuendennda. [omxsna coBoa-
JaThk € TOH, KOTOPAA HCIOALIOBANACKE JAA 3a-
MO POBEIBAHM A .

key RAW Kaou mmdgpoBadmst; T0JM#eH COBIaIaTh ¢ TEM,
KOTOPBIM JaHHBIE 3aIIH{(PPOBBIBAAHCE.

iv RAW BekTop MHUTIHATA3ATTHW. JTO 3HAUEHNE A0DaB-
AAeTCA K BXOZHOM CTPOKe 114 VMeHbIIeHNA 110-
BTOPASMOCTH 3ANTM(DPOEAHERIX 3HATEHHIT. JTOT
mapaMeTp AoJMEeH OBITh VKa3aH, €cJH OH He-
TMOJAL30BANCA TPH 3aITHPOBLIBAHHY, M NMETh
TAKOE ¥e 3HAUeHHUE.

Mpouepypa (Bepcnsa 2)

HpenTunyHaa mepBoil BEPCHM IPOLEAYDPHL 38 HCKJIIOYEHHEM TOTO, YTO PAC-
OIH¢)pOBEIBAeT AaHHEIE THoa CL0B.
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Ama mapamMeTpa

Ty naHABIX

Omucarue

dst

87C

Lyp

key

iv

CLOB
BLOB

BINARY _INTEGER

RAW

RAw

Crozma moMeIaeTca paciIn)poBaHHOe 3HATEHUE.

SamudpoBarHoe sHaueHMe THNA [l 0F WM yKa-
3aTeNib pecypca, KOTODPHIE OOMKHBEL OBITH pac-
i poBaKLI.

KomOuuanusa anropuTMa UIM(POBAHKA H METO-
NOB NOIOJHeEHA H clenienus. [oaskHa coBma-
AaTh ¢ TOH, KOTOpAs MCIIOJAL30BAJAChE IAA 3a-
WM POBEIBAHM A .

Kniou mudpoBanusd; J01%eH COBIAIAThL ¢ TEM,
KOTODPBIM JaHHBIE 3alTH(POBLIBAAHCE.

BexTop nEunuanusanun. JTo sHaueHHe H00aB-
NAETCA K BXOTHOH ¢TPOKEe ANA YMeHbITeHWA 1Mo-
BTOPAEMOCTH 3aITH(PPOBAHHEIX 3HATEHWI. JTOT
TmapaMeTp AOMEEH OBITh VKaszaH, ecjoHu OH HC-
TOJABROBAJCH MPU IAMTMPPOBBIBAHUY, M UMETh
TAKOE e 3HATEHHE.

HASH

IIporpaMma reHepuUpyeT KpHOTOTpaUUecKre Xell-3HAYEHUA IS 3afaH-
HEIX BXOAHBIX JAaHHEIX. BEI MOKeTe cOBAABATH XelI-3HAUEHM S 10 AJITOPHT-
my MD (Message Digest) uau SHA-1 (Secure Hash Algorithm 1), 3agasas
COOTRETCTBYIOMUY mapaMerp. IIporpaMma peain30oBaHa TPEMs OePerpy-
EHHEIMHA (DYHEOUAMI.

DyHkuwnsa (Bepcus 1)

TenmepupyeT xemnI-sHaueHHe IO JAaHHBIX oTamuHEro oT LOB THOa. 9Ta Bep-
CHS OpHHKEMAET lBa IapaMeTpa 1 BO3BpallaeT Xell-3HEadeHE e THAIAa RAW.

Hma nmapamerpa | Tun gansmx | Onucanue

idle) RAW BxomHoe 3HavYeHHe, IIA KOTOPOTO JOJIKHO
OBITH pACCYUTAHO Xell-3HAUeHHe.

Lyp BINARY _INT=ZGER |HenoassyeMblii  alTOPHTM  XeMIMPOBAHMA!
DEMS_CRYPTC. HASH_MDs ans MDb5 WIH

DBMS_CRYPTO. HASH_SH1 mna SHA-1.

DyHkunna (Bepcun 2)

T'eHepHUpyeT XelI-3HAYEHNE A5 fTaHHEIX THIA BLOE. 9Ta BepcHsa OIpHHEMAET
ABa IIapaMeTpa U BO3BpallaeT Xell-3HaueHHe TUIa RAW.

Hmsa napamerpa | THn paEHEBIX

BELOB

| Onucanue

Ly Bxomroe sHauenwe Thma BLOB mam yrasaTeab
pecypea, IS KOTOPOTO A0JEEHO ORIThH PACCUH-

TaHO Xelni-3HadveHHe.
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Hymga mapamerpa | THD zaHEBIX Onucanue

typ BINARY_LNTEGER |McmoabpsyeMEIH aATOpPHTM — XeNIHPOBAHHI:
DEMS_CRYPTC. HASH_MD5 15T MD5 HIH
DBMS CRYPTC. HASH SH1 gna SHA-1.

®OyHruna (Bepcusa 3)

T'emepupyeT Xemi-3HaveHnde A4 TaAABIX Tuna CL0B. 9T1a Bepcud TpUHIMAET
JBa IapaMeTpa A BO3BPAIllaeT Xell-3HadyeHMme TAma RAW.

Hma mapamerpa | Tun gaaaeix Onucanue

SFG CLGB Bxogr0e sHaYeHHe TUNA CL0E M yKazaTemn
pecypea, Iasi KOTOPOTO TOIMKHO OBITH pac-
CUMTAHO Xell-3HaAueHe.

typ BTNARY TNTEGER HenonsayeMulil  aITOPHTM  XEIIHPOBAHHA!
DBMS_CRYPT0Q. HASH_MD: IJIST MDa HIH
DBMS_CRYPTC. HASH_SHT mast SHA-1.

MAC

IIporpamMmma reEepupyeT Koa ayreHTH(GUKaTHU coodmrernda MAC (Message
Authentication Code) mma yxazaEHOrO BXOOHOTO 3HAYEHHA. SHAYSHHA
MAC aHaJIOTHYHE] Xelll-3HAYeHHAM, HO B HUX go0aBleH KIod. Bol Mo:xere
cozaaBaTh MAC-3HauerHa no anxropurmy MD (Message Digest) unu SHA-1
(Secure Hash Algorithm 1), yxasniBag cOOTEETCTEVIONIee 3HAYEHNE IAPa-
MmeTpa typ. Kar m HASH, aTa mporpaMma peaju30BaHAa TpeM:A Heperpy:KeH-
HBIMW (DYHKOIUAMH.

DyHruna (Bepcusa 1)

Tenepupyer apagenue MAC ana fangsix oTIHYEOro or LOB Tuma. Jra Bep-
CcHA MPUHUMAET TPH MapaMeTpa U BoaBpamaeTr sHadeane MAC Tuma RAW.

Hmsa mapamerpa| THo jaHEBIX Omncanne

sre RAW BxogHoe sHadeHHe, ANA KOTOPOro IOJMHO
ObITh paccunTano sHadenue MAC.

typ BINARY_INTEGER | HMcmoabsyeMulil anTopuTM BeIiumcaeHua MAC:
DAMS CRYPTO. IIMAC MD5 o1 MD5 HLITH
DBMS_CHYPTO. HMAC_SH1 maa SHA-1.

key HAW HKawou, mcnoas3yeMBlil 171 BRIUMCIeHNS 3HA-
uenna MAC.

DyHKUKA (Bepcnna 2)

T'emepupyet saadernne MAC niaa gagueix Tuna B_(0B. 9Ta Bepcusa OpHHENIMA-
eT TP DapaMeTpa W Bo3BpaniaeT 3HaueHe MAC Tuma RAW.
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Hma mapaMerpa

Tunm faEHEIX

Onmuecanue

5rG

ty

key

BLOB

RTNARY TNTEGER

RAW

Bxommoe sHadYeHHe, 1A KOTOPOTO JOJIIKHO
OEITE paceuUTAHO sHaueHue MAC.

Henmoanayembiit anroputm BeiuncaeHnsa MAC:
DEMS CRYPTO. HMAG MD5 ang MDS wam
DBMS_CRYPTO. HMAC SH1 mns SHA-1.

Koy, MeIoabayeMbli /1 BRITHCISH A 3HaTe-
nma MAC.

POyHKUNA (Bepcus 3)

Tenepupyer sHauesne MAC ana gagHeix Tuna C_0B. 3Ta BepCcHs IpUHEHNMA-
eT Tpu DapameTpa 4 BogBpamaeT sHauerre MAC Tuma RAW.

Hmsa napamerpa

Tun gaaHbBIX

Onncanne

key

CLCB

BINARY _IMIEGEH

RAW

Bxoguoe sHaYeHHE, AIA KOTOPOTO JOIMKHO
ORITE paccunTaHo 3Havenne MAC.

Henoarssyemelil anroputm Beiuuciaerus MAC:
DEMS_CRYPTO. HMAC_MD& HJLS MDb5 HIH
DBMS_CRYPTO, HMAC_SH1 maa SHA-1.

K04, HCHOAb3YeMEIH LA BLIYHCICHEA 3HaTe-
nua MAC.

DBMS_RLS

ITarer BrJIO4YaeT B cels Bce IPOrpaMMBbl, HCOOJIb3YEMbIe IJIA PealH3alunu
6e30IaCHOCTH Ha VPOBHE CTPOK, ITO3BOJIASA CO3JaBaTh, VAANATh, AKTHBHUPO-
BATH, JeAKTHBHUPOBATEH H OOHOBIATH DOTHTUEK. B ¢Basu ¢ TeM, uTo B Orac-
le Database 10g HeKOTOpPEIE IaPAMETPHI H3MEHILJIUCE U J00ABHIHCH HOBEIE,
B TabJIHIAX OTMeUYeHb] pasandua Mexay sepcaamu Oracle9i u Oracle 10g.

ADD_POLICY
IIponeaypa gobasnger moauTuky RLS ana Tabarisr.
Bepcus
" T Omnucarue Oracle
napamerpa MAHHBIX -
9i [10g
object_schaema YARCIHAR? | Bnagemen Ta0nuikl, K KoTopoi npumenser-| da | Hda
ca nonutuka RLS. ITo yMOTYaHHIO — TEKY-
IIMH NOJAb30BATENb.
object_name YAHCHAR? | Mma Tadaunbl, Kk KoTopoil npumeHAeTted no-| Ja | Ha
mutura RLS.
policy_name YARCHAR? | MIma cozmaBaeMoil monutukm RLS. Ha | da
function_schema | VARCHAR? |Braamenen dyHrmum moautwku. Pyarmmalda | Ha
QopMHEDYET OpeIuKaT, 1o0aBIAeMEBIH K 3a-
LPOCY ANA OIPAHKUYSHUS Pe3yIbTHPYIONIEro
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5% T Bepcusa
M un
Omucarne Oracle
napamMeTpa AAHHBIX -
9i |10g

mHoxecTBa. [lo yMonuanmio — texyiamii| da |Hda

TMONBLIOBATE b,
policy furction | VARCHARZ |Mmsa pyHKINYN TOIUTHKH. Ha | da

statement_types | VARCHARZ |Tune omepaTopos, k KoTopeiM npuMeHsercs| a | Ha
QyVHKOHA noauTHrm: SELECT, INSERT, JPDATE
w/wnau DELETE, ITo ymomaganuo — Bee. B Orac-
le 10g Release 2 noctynen HoBRIH THI TNDCX.

update_check BOOLEAN | JonmyeTumel sHaYeHNA [RUE i FALSE. Beay-| da | da
gae [HJE npy nameHeHnH /f00aBIeHHN CTPOK
NOJMTHESA OPOBEPAeT, UTO MOJAL30BATEIE
MOXKeT BHIeTh 3allHCH U [OC/Ae H3MeHeHH.
o ymoagarmio — FALSE.

enabla BOOLEAN Honyerumm sHaveHnA TRUE uam FALSE, ¥ra-|da |Ha
BRIBAET, BKIKYeHa JIN MOJIUTHKA.

static_policy BOOLEAN | ¥raseiBaeTcs A cTaTHYecKol noauTuk. | da | da

policy type BINARY Jdueamuam momuturm: STATIC, SHARTD STA-|Het| Ha

TNTEGER | TIC, CONTEXT_SENSITIVE, SHARZD_CCONTEXT_SEN
STTTVE mam DYNAMTC. Domoanaerca npeduk-
coM DBME HLS, mampumep POLLCY [YPE=>
DBMS_RLS.STATLC. ITo ymonuanuio — DYNAMLC.

long_predicate [BOOLEAN |Ecnu gamua sosBpamaemoro gyeHruuen mo-|Her| Ha
JWUTHKN OpelukaTa npesBriraer 4000 Gaitr,
HeoOX0IHMO IepeJaTh JaHHOMY IapaMeTpy
3HadeHHe [RJS; BTO MO3BOINT QYHKIHK BO3-
BpalllaTh IPeIHUKATH JINE0H 10 32000 Gaiit.
ITo ymonganmio — FALSE.

sec relevanl YARCHARZ | ¥KkaseiBaeT cnucok cToabmos, ynomunanue| Her| Ma
cols KOTOPBIX OIPHBOANT K IPHMEHEHI0 T0IHTH-
xH RLS; B IpOTUBHOM cJIy4ae K 3alpocy mno-
JTUTUKA He MIPUMEeHAeTC.

SEC_rele- YARCHAR? | Ecam mmeroTes cToadIel, mpu obpainenun k| Her| da
vant_cols_cpt KOTOPEIM IIPOHCXOIHUT IIPHEMeHeHHe NOJIHTH-
ku RLS, 10 ecTh BEIGOD: KOrja Hoab30BATENb
o0palgaeTcs K TAKMM CTOADIAM, CAeIyeT JK
IOKA3bIBATh CTPOKH, TMOACTABIAA B CTOAGIIEI
sHauenye NUJLL, BIM He TOKASLIBATh 3TH CTPO-
KHu BoBce? Ilepefaua sTOMY NapaMeTpy sHa-
ueHHA ALL_ROWS IpiBOTWT K BEISOPY IIEPBOTO
BAPMAHTA, Honmoaraerca npedprrcoM
DEMS_KRLS, manpumMep SEC_H-LEVANI_ COLS_OPI
=» DEMS_RLS. ALL_ROWS. ITo ymomuanmio — NULL,
YTO O3HAUAET, UTO CTPOKH ¢ TAKHMH 3HaUe-
HUAMY BRIBOAWUTHCSA He OYIVT.
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DROP_POLICY

IIponeaypa orMeHAeT nonuTuky RLS, HazEadeHHYHO Tabaule.

Bepeus
E;[ J:MET a :::nmx Ouncanne e
PANER 9i [10g

object_schema |VARCHARZ |Baagenen Tabamiikl, K KOTOpoi nmpumeHsieT-| Ha | da
ea nmoauTuka RLS. Tlo yMOAUaHMID — TEKy-
WIWi TOAB30BATEN.

object_name VARGHAR? | HmMa Tabaunel, K KOTOpol npuMeHfAeTes no-| da [ Ja
mutuka RLS.

policy name VARCHARZ | Uma vaaasemoit noauturyu RLS. HOa | Oa

ENABLE_POLICY

ITponeaypa BrIIOUAET U OTKIIOYaeT DONATHKY RLS ana Tabanmne.

n T Bepena
H:}I::iMET]]a n::nmx Onucanwe Oracle
o7 [10g

object_schema |VARCHARZ | Brapemen Tabamuel, K KoTopoi npuMenaercda| a | da
moautuka RLS. Tlo yMOAUAHUIO — TeKYITHH

MOJB30BATENb.
object_name VARCHARZ | Ima Tabaumel, K KoTopol mpuMeHsetcesa mo-| a | Ma
antuka RLS,
nolicy name VARCHARZ | Mna moauTtukx RLS. Oa | a
enable BOOLEAN | 3naueHme |RUL 03HauaeT BRIOUEHWe oJUTH-| a | da

KU; FALSE — ee oTKAKOUYEHHE.

REFRESH_POLICY

IIponeaypa oOHOBIsAET OpeduKaT nonuTHKUd RLS. Korga noiuTura onpe-
JeJieHa ¢ THIIOM, OTJIAYHBIM oT DYNAMIC, IpefHKaT DOJNATHKIE MOMKET HEKO-
TOPOE BpeMsa He o0HOBIATHCS. KoNIMpoBaHEEIA B DAMATHA OpequkaT OyaeT
WCIIONB30BATHCH 0 TeX MOpP, TOKA He BEIMOJIHUTCA OTpeJleIieHHOe 15 Hero
YCJI0BHE OKOHYAHHU CPOKa gelicTBuda. Ecau Bel xoTHTe 00HOBUTE IIOJHTH-
KY, TO IPOCTO BEINCOAHHUTE mpouesypy REFRESH_POLICY. OHa 3aHOBO BBIIOJ-
HAT (PYHELIHI TOJHTAKH 1 O0HOBUT B KAIIe IPEIHKAT.

" T Bepcena
Er e Omucanne Oracle
mapamMeTpa TAHHBIX :
9i |10g

object_schema |VARCHAR? | Baamenen Tabamiiel, K KoTopoi npumensaet-| Ha | da
ca noautrka RLS. ITo ymMoauaHmio — Teky-
LI TOIB30BATENb.
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I P Bepcusa
MA Hn

Omicamne Oracle
napaMeTpa MAHHBIX _

9i [10g
object name VYARCHAR? [IMIma Tabamuuel, K KOTOpPOH npuMeHsaeTcs no-| Ha |Hda
aurrka RLS.

policy _name VARCHAR? |IMma obroBAseMoH noauTukn RLS. Ha |[da

MNpepcTaBneHUa cnoBapsa AaHHbIX ana RLS

B sTomM pasziene ONHCAHB CTOJDIBI NpPeJCTABJICHHH CIOBApPS AAHHBIX,
HUMeIONIHe OTHONIeHNe K §¢300acHOCTH Ha YPOBHE CTPOK.

DBA_POLICIES

B sToM npeacTaBieHHH 0TOOpaKAaOTCA BCe HMeonuecd B 0ase JaHHBIX TI0-
auTuk#A RLS BesaBHCcHMO OT TOT0, BEIYEHEI OHA HIH HeT.

I Bepcus
n;‘;’:ame'rpa Omncanwe Oracle
9i |(10g

ORJICT _QWNTR | Bnagenern Tadauiikl, IAsS KOTOpPoH onpenenena nanHada Ha |Hda
MONUTHEKA.

OBJECT NAME st Tabaunsl, A0S KOTOPOH onpefeneHa faHHaa moan-| a | da
THKA.

POLLCY GROUP |Eenau moanTHKA BXOAHT B IPYINY, TO 3deck ykaawBaeT-| [a | Ha
€A UM TPYIIILL.

POLLCY_NAME WM DoInuTHKH. Ha |da

PF_OWHER Bnagenen GVHKINH NOIUTHUEKH, hopMupyiomel n Bos-| da | Hda
EpANIAIOINeH IpeJHKaT.

PACKAGE Ecay GyHEUIMA DOAMTHKHM BXOIHT B makeT, To sgecs| da |Ha
VKasbIBAeTCA MMA HaKeTa.

FUNCTION Hna QVERIHY TOTHTHKY. Ha | Oa

SFI IIpusnak opuMeHeHNA MOIUTUKYE K onepatopan STIFCT| Ha | da
LIS TAHHOH TabaIuITh.

THS ITpusHak IpHMeHeHNA TOIAUTHKYE K omepaTopam THSERT| a | Da
LIS TAHHOM Tab TR .

UPD ITpusHak IpUMeHeHUA TOAUTHKY K onepaTtopamM UPDATI| Ha | da
IJIST ZAHHOH TabIHIb.

DEL IIpusHak OpuMeHeHWUA ITOMUTHKY K ollepaTopaM U-LEIE| a |da
IS AAHHOH TabIHIIs.

10X ITpusHak mpuMeHeHHA TTOAUTHKYE K omepaTtopam CR=ATE| Het | lla
THOFX aas panHOo# Tadaunsl (Toawko mxaa Oracle Data-
base 10g Release 2}.
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Bepcua
f[I;I)zmeTpa Omuncanne Oracle

9i [10g
CHK CPTTON IIpusHax BRNWOUEHHUA pexkuMa upcate check mpu cosma-| Ha | da

ENABI
STATIC POILTCY
POLICY TYPE

[ ONG _PREDICATE

HHH ITOJTHTHEH.

Hpmaﬂax BEJIKYeHHOI'O COCTOAHMA IMOJHUTHEH.

Ha | da

ITprasak Toro, ABJASeTCA MU NOJUTHKA CTATHYECKOH. Ha | da

Tun zunamusMa noauTHKY (Hanpumep, STATIC). ITox-|Her| Hda

HEII cCIMCOK ¢M. B ADD POLLICY.

IIpusHak TOr0, BoaBpamaeT aH nmoautuka npejurar| Her| da

pauHHee, dem 4000 baiT.

DBMS_FGA

ITaxer npuMeHAeTCA ANA T0DABNEHNA, VAATEHNA, BKJIIOUYSHAA U OTKII0YES-
HUA DOJATHE JeTAJbHOTO ayaiuTa. B ¢BA3U ¢ TeM, 4TO HEKOTODBIE TaApaAMeT-
PHI DOABHMINCHL HIH HMeIoT Apyroe sgadenne B Oracle Database 10g, B npu-
BeleHHLIX TAOMHIIAX OTMeUeHEI pasnnund sepeuit Oracle9i Database u Orac-
le Database 10g.

ADD_POLICY
Ilponeaypa nobaensger nonuTury FGA ama Tabnune.
Bepcus
Hh Lon Omicanne Oracle
mapaMeTpa ZAHHBIX -
9i (10g
object schema VARCHARZ Hmsa cxemer, K Tabannam kotopoi npume-| a | da
uaercs FGA.
objecl name VARCHARZ Hma Tabaune, ¥ xoTopoi npuMmenaercal Ha | a
FGA.
policy nams VARCHAR? Hma moauTukmy. Ha | da
avdit concition | YARCHARZ Yenosue, npu xotopom Oyaer dopmupo-|Ha | da
BATRCSA KVDHAX ayauTa (Hampumep, US
ER= "SCOTT).
avdil_colunn YARCHARZ Ayaout Oyger cpabaTeiBaTh TOAbKO npu 0b-| Ha | da
PALIEHEH K CTOA0LAM H3 3TOTO CITHCKA.
hancler schema | YARCHARZ Baagenen mogyaa obpadorkn noauTury,| Ha | Hda
ecJI UMEeTCA TAKOH Moayabs. Moayam ob-
paBoTKH — 2T0 NpOolleLypEl UAH IAKEeTHI,
ABTOMATHYIECKH EBHOOJHAKIIHECA IIPH
HACTYIIJIEHUH YCIOBHA AYIUTA.
hancler mocule |WARCHAR? Hma npoueaypsl Mau nakera Moxyas oo-| a | Jla
padoTKH.
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HAma

Tun

napamMeTpa AAHHBIX

Omucanne

Bepcua
Oracle

9i

10g

erable

BOOLEAN

statement _types | VARCHARZ

audit_trail BINARY

IHTEGER

audit_col BLNARY _
umn_cpls INTEGER

HI)I/I.’%HEIR TOrO, 4TO MOJHTHEKA BEAKNYaeT-
CsI IIpH CO3JaHHHM. ITo VYMOIYaAHHK BEJIIO-
HaeTCA.

THOBl OIEPATOPOB, NOIACKALIHE AVAHUTY.
BoamosHile sgavernud: S0 ICT, TNSCRT, DF -
ILTTE 1 UPDATE.

Eenu Tpefyetcss pMKCHpOBATH HAPAAY €
SQL-TeKCTOM TepeMeHHBIe CBA3BIBAHHI,
VHKa)KNUTe B 9ToM HapaMmeTpe DB EXTENDED
(3HaueHWe o yMoAuaHuo). MHaue yra-
xute DB. B Oracle 10g Release 2 moxno
VKasaTek eme oguH i — XML, npu Koto-
POM EKYPHAJ AYIUTA TUTIETCA B (hailmoRyIO
cuctemy B (popmate XML.

Ecam ykasan mapametp audit_column, To
ayanuT BKAKYAETCA TONBRKO IpH o0palle-
HUH K YKa3aHHBIM B HeM croadnam. Ecan
IAHHOMY IIapaMeTpy NPHCBOeHO 3HAUEHHe
ALL_COLUMNE, To ayouT cpabaTbiBaeT TOJb-
KO IIPK 00pAalTeHuH KO BeeM cTon611aM TIa-
pameTpa audit _columr ogHOBpeMeHHO. Ee-
JH IDAEHHH IIapaMeTp HMeeT 3HAaUeHHe
ANY COLUMNS, To aymuT cpabdaThIBaeT HpH
obpalleHH K a00My M3 VKa3aHHBIX
CcTOJOIIOB.

Ha

Het

Her

Her

a

Ha

a

Ia

DROP_POLICY

IIpomenypa yaanaer noauTuky FGA, padee Ha3HATeEHY0 TAOIUIE.

- T Bepcus
o A Onucanne Oracle
nmapameTpa JaHHEBIX -
9i |10g
objecl_schema |VARCHARZ | Baamenen tabnauubl, K KoTopol npumensercd| Ha | Ha
FGA.

ohject name VARCHAR? | Mma Tabauuil, K kKOTopol npuMerdaerca FGA.| Ia | da
policy name VARCHARZ | Unva vzaasgeMoH HOTHTHRKH. Ha | Ha

DISABLE_POLICY

Ilponenypa orrIuaeT nonuTury FGA, padee cosgaEHYIO AN TAGIMITEL.
Cama modTHEKA He VAAIALTCH, HO IEPECTAET e ACTBOBATE.
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n T Bepcena
M HIL
Onncasue Oracle
MapamMeTpd | AaHHBIX _
9i [10g
objecl_schema | VARCHARZ | Bnagemen Tadamubl, K KoTopoidl npuaMmenAercal a | Ha

FGA.

object_name VARCHARZ | Mma Tabamiel, K KoTropoi mpumensetcea FGA. |Ha | la

policy name VARCHAR? | Mma oTRAOYAeMOH NOIHTHKH. Ha | da

ENABLE_POLICY

IIpouenypa BraO4YaeT moauTury FGA, padee CO3JaHHYIO AJAA TAGIHITHL.
BrmiouaeMmas TOIHTHEA J0JMKHA OBITE CO3IaHA 3apaHee.

W T Bepcua

M un

napj:mw'rpa HAaHHBIX Hceme Oracle

9. [10g

object schema |VAHCHAR? |Bnamenen TabauIkl, K KOTopol npuMeHsteTcd| Ha | da
FGA.

object_name VARCHARZ |HMma Tabamukl, K KoTopoil npuMmensaetcdlda | da
FGA.

policy name VARCHARZ |ms BrAlOUAaEMOI DOMUTHKN. Ha | da

lNMpepcTaeneHus cnoBapsa AaHHbIX ana FGA

B sToM paszfieNe OMHCAHB CTONONOBI TPeJACTABIEHHH CJIOBApA MAHHBIX,
HMeIoIHe OTHOIIeHRe K JeTalbHOMY AyJUTY.

DBA_AUDIT_POLICIES

IlpencTaBnerme oTobparkaeT cBefeEHA 00 HMeOOIHXCA B 6a3e MTaHHBIX II0-
auTagax FGA.

i Bepcusa
n;‘:)zme'rpa Onucanie Oracle
9i [10g
ORBJICT _SCHTMA| Baamener Tabauikl, 404 KOTOPoO# onpeaenena noautuka. | Ma | da
ORJECT NAMF | Mma Tabauuel, a4 KOTOPOR onpegeaeHa MOINTHRA. Ha | da
POLICY NAME |HMma ompepeaseMoil TOMHTHRKH. Ha | Ha

POLICY_TEXT | ¥YenoBme, IpH KOTOPOM AOJIZKeH BRAWOYaThea avaut (Ha-| Ha |da
npuMep, SALARY>1500).

POLTCY _COLUMN| CTondmsr, o6palgeHie K KOTOPBIM 8KTHEMPYET AVIHT. Ha |Ha

PF_SCHEMA Ecau v monuTHEH ecTh Moayab oopafoTky, sgeck ykaskel-| da | da
BaeTCA ero Baajenen. Moayas o0paboTKE ABTOMATHUYSCKH
BEITIOIHAETCS IPH HACTYILIEHNY VCIOBH aVIHUTA.
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5% Bepcusa
MA
nmapamerpa Onucanne Oracle
9i [(10g
PF PACKAGE Ecnu Mmoayabs o0paboTKK BXOIHUT B cocTaB nakera, sfecs| da | da
YKA3LIBAETCs HMA BTOT0 IaKeTa.
PF_FUNGTION |HMmsa mopyas obpaborku. Ecaum stor moxyae saeasietcal Ha |a
Iponedypoil B cOCTaBe IAaKeTa, 3Jech YEAa3blBaeTCA HMA
IpONeIyPhI.
FNABLED IIpusuak TOT0, BRIKOMEHA I B TAHEBIH MOMeHT noanutuka.| da | Hda
SEL ITpusHaK IpEMeHeHEA TOTUTHEM K onepaTtopam S5 =0T, |Het| Ha
INS IIpusHak npuMeHeHHA HOMUTHRM K onepatopam [HS=RT. |Het|da
PR IIpusHak IpUMeHeHNA IONUTHEM K olepaTopaM UPDATE. [Her|da
DEL IIpusHak mpuMeHeHEA TOTUTHKM K onepaTtopam D=L=TE. |Het|da
AUDIT_TRAIL |Tun ayauta. Ecnm ykasano sHadenme DB_EXTEND=D, To|Het|[a
B EYDHAT 3allMCHIBAIOTCA NepeMeHHbBle CBA3EIBAHKMA. He-
am yrasaso DB, To nepemMeHHBIe CBASHIBAHHMA HE 3aNIHCHI-
BaloTeda. B Oracle 10g Release 2 moskeT HMeTh 3HAUYEHNE
AML, 9TO O3HAYAET BANKCH KYPHAIA B PAHJ0OBYI) CHCTEMY|
B opmarte XML,
POILTCY COI- |IIpuaHak AKTHBALMHE ayAHTa Ipu ol0paifeHuy kKo eceM|Het|da
UMN GPTTONS | BEIODAMHEIM cTOIOLIAM UAM K 11000MY U3 CTOA0LOB, Hepe-
YHCAeHHBIX B cToadme POLICY _COLUMN.
DBA_FGA_AUDIT TRAIL
TIpegcraBnenue orofpaskaer wypHaa ayaura FGA.
I Bepcus
MA
B — Onucarue Oracle
9 |10g
SEESTON TD Wpenrudurarop AUDTT SESSTON, Veukaneusiit Homep| Ta | Ia
ceaHca; He CBA3AH co 3HaueHWeM cToadna SID B mpe-
craBiaeHun VHSESSION,
TIMESTAMP Bpemsa sanucu B 3KYpPHAI. Ha |Hda
DBE_US=R TTons3oratens BIl, BeimomHUBITHIT 3TOT 3apeructpu-| Ha | a
POBAHHEIA B MVPHATE 3aIPOC.
05_USER ITonpsoBaTens OMEPATMOEHOH CHCTEME]. Ha | Hda
USERHOST Hma xoceTa noassoBaTend. Ha | Ha
CLLIENI_1D U penTudukaTOp KJIHEeHTa B JaHHOM ceaHce, ecan on-| a | a
peneaeH.
ECONTEXT ID Toapro aas Oracle 10g Release 2. Ecau kouteker on-| Het | Ha
pefeneH, 3aech HAXOUTCA MASHTHOUKATOD KOHTEK- (R2)
cTAa.
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5% Bepcusa

MA

nmapamerpa Onucanue Oracle

9 |10g

EXT HAME Ecnu moneaoBaTens HCIOAL3yeT BHEUIHIOW ayTeHTH-| Ha | Ha
(puKranuio, To 3eck oToOpaXkaeTcsA BHEIITHEE M.

OBJECT _SCHEMA Brnagenern Tadaunur, kK KoTopoil obpamaercs onepa-| da |a
TOP.

OBJECT_NAME Hmst Tabanirsl. Ha |Ja

POLLCY _NAME M5 MOTUTHK Y, TOPOTUBIILEH JAHHVIO 3AMKCh. Oa | da

SCN Homep SCN HA MOMEHT CO3JaHMA TAHHOH :kypHAAL-| da | da
HOIi sanmcH. Mcnoneayeresi B peTPOCIEKTHBHEIX 3a-
npocax.

SOL_TEXT Texer omepatopa SQL, BEImomEeHHOro moabzoBarte-| Ha |Ha
JIeM.

S0 BTHD ITepeMmeHHbBIe CBASKIBAHNA ¥ UX 3HAUeHHA B onepaTo-| Ha | Ila
pe SQL.

COMMEN TS X1 HononHuTeIbHBIE JaHHBIE ayouTa, eciad TakosBeie| Ma |da
HMEeTCA.

STATEMENT_TYPE | Tum omepatopa (Hanmpumep, SELECT). Het| Oa

EXTENBED_T1ME Pacmupennas BpemenHast meTka sanucu. Jlammwie| Het|[la

STAMP THna TIMESTAMP ¢ TOTHOCTBIO J0 OLHOH THICAYHOH ce-
KVHIBI.

PROXY_STSSTONTD | Eenm moabzoBaTeNh HCIOIBIVET A0BepeHHoe coenu-| Het| Ila
HeHHe, 3fech oTobpaxaerca SID npoxkcH-ceaHea.

GLOBAL_ULD 111 KOPIIOPATHBHEIX ToJb30BaTeeil, ayrenTudunnu-| Het| la
poBaHHEX uepe3d LDAP mnu MHOH MeXaHH3M, 3Jech
VRa3dHBaeTCA rnodaasHei ugeHTHOHEaTOp UID.

INSTAMCE _NUMBER | MpmenTuduKaTop SKseMIAapa, oTHocuTesa Toabko|Her|a
k koH(purypanuu Real Application Cluster (RAC).

0S_PROCESS HnerTuduraTop nponecca onepanoHuoi cucremsl. | Her| Ha

TRANSACTTONTD Eenu omepatop mpexacraBasger coGoil Tpamzaknuio,| Het| a
ajeck 0TOOpaXKALTCH e UNeHTHQHKATOD.

STATEMENTLD B oguOM ceaHce MoxeT OBHITE HecKONBKO omepatopos| Het| a
(HampuMep, KOTAa TOAB30BATENL MeJaeT BRIGOPKY U3
OZHOH TAaGAMILI, 3aTeM U3 Apvroi u 1. 1.). Kamaei
OIEePaToOp MOIYIaeT COOCTBEeHHEH HISHTUPUIRATOD.

[NTRYTD OxyH onepaTop MOeT BREIGBIBEATLCA DEKVPCHUEHO; Ka-| Het | da
HAOMY BXOMEJEHUK COOTBETCTEYET COGCTBEHHEIN
VHHKAJILHBIH HIeHTHOHKATOD.
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FLASHBACK_TRANSACTION_QUERY

HDEJICTB.BJIEHHG OTOGD&-}RS.BT CBeleHHWA O TDAHSaAKIHUAX, HMEHIIHUXCA B Cer-
MeHTe OTKATA cHeTeMEI. MoskeTe HCIONB30BATE oTy HH@)OPM&HHIO AJIsI BBI-

AcHeHuda Aetanedl Tpamzarnuu. [loctynro TonbEo B Oracle 10g.

Hmsa cToadma

Omucanme

AID

START SCN

START TIMESTAMP
COMMIT_SCH
COMMLI _TIMESTAMP
LOGON _JSER
UNCO_CHANGE#R
OPERATLON

TABLE_MNAME
TABLE OWNER
ROW_ 1D

UNDO_80L

MnerTnduKaTOp TPAHSAKLIIMN.

Homep SCN Ha MOMeHT HAUAIA TPAHIAKITHH,

Bpema mauana tparsaknuu B dopmarte TIMESTAMP,
Homep SCN Ha MOMeHT (pHKCALME TPaH3AKIHH.
Bpemsa ¢purcannu TpaHsaknuu B dopmate TIMESTAMP.
IToasgoBaTeas, BHIDOJAHHUBIOHH TPAH3aKITHIO.
Homep SCN nast onepaiim oTKaTa.

Onepauws, BHINOJEeHHAsI TpaH3aKnuel (Hampumep, S-LEGI).
Baoku PL/SQL G6yayT nokasasbl Kak DECLARE s BEGIN,

Hmsa Tabaunsl, HAZ KOTOPO#H OELIA BEITIOTHEHA ONIEPAT[HA.
Baageaer TaGnuIThI.

3uauvenue ROWID AAa CTPOKH, MOAU(PUIIMPOBAHHON ITaHHOH
TpaH3aKIHEH.

OnepaTtop SQL, KOTOPBIN MokeT OBITH HCTIOJL30BAH JJIA OTKATA

TPAH3IAKIIMH.

DBMS_RANDOM

ITakeT cofep:EUAT IpoTpaMMBbL, TEHEDHPYIONTHE CAYUaHHBIE 3HAYeHHA (THC-
JIOBBIe H CTPOKOBBIE) W BBEINOJHAKIIHE APYrHe ONEPAIHH, CBA3AHHBIE
C paHgoMHu3anuei.

SEED

IlporpaMma nEnOHAIASHPYET HakeT DBMS_RANDOM vkasaHHBIM HOJb30BATE-
JeM HadvaJbHEIM BHAUEHHEM, KOTOPOe 3aTeM MCIONB3YVETCA OPH reHEPHUPO-
BaHHH CIYUYaHHBIX 3HaYeHHUH. Mcoonp30BaHHE B pA3HBIX NPOTPAMMAaX pas-
JUYHLIX HAYAJBHBIX 3HAUEHHN MO3BOJAET AOCTHYE JAOCTATOYHOH CTeOeHH
caydaiimocTu. Peasmmsanus SEED BKIIOUAET ABe Teperpy:KeHable (PYHKIIHH,
OPHUHHAMAIOII e TapaMeTPhI PA3HOTO THIIA.

DyHkuwna (Bepcus 1)

IlprEHUMaeT €eAMNECTBEHHEIA OapaMeTp vel, HCIOIb3YEMBIH B KAYECTEE Ha-
yaabHOTO 8EaYerHHs. IlapaMerp mmeer Tano YARCHAR? I MOIKeT coiep:KaTh A0
2000 6afiT.
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DyHKkuna (Bepcun 2)

IIpuEuMaeT eJUECTBEHHEIH mapaMeTp vél, HCOOIB3YEMBIH B KAUeCTBe Ha-
YasrsHOro 3EaYeEnsa. I[lapamerp umeeT Tano BINARY _INTEGER.

VALUE

IlporpamMmMa BO3BpamIaeT CAYIANHOE MOMOKUTEILHOES UHCIO C IIIABAMOMIet
TOYKOH, MEeHbIOIee eAUHHAIE. Pearnsanusa VALUL BRIOUALT IBE TePeTrpykeH-
Hble QYHRUHA, OJHA H3 KOTOPBIX IPUHAMAET [IapaMeTphl, a Jpyras — HeT.

dyHkuma 6e3 napameTpos (Bepcus 1)

Bosspamaer cayuaiinoe unciao tuna NHUMBER. IlapamMmeTpoB HeT.

dDyHKuna c napameTpamm (Bepcus 2)

Bosepamraer crygaiinoe umeio tana NUMBLR. IlpmauMaeT ABa BXOJHBIX IIa-
pameTpa: low u high (EW»KHee U BepXHee 3HaUeHN ). Bo3BpaliaemMoe 3HAUL-
HIe HaXOAUTCS B YKa3aHHEOM AHAaIa30HE.

Hma Tun Onncanne
nmapaMeTpa| TaHHBIX

low HUMB =R Hixeas rpaHuna A28 BO3BPAIAeMOro CayyaiiHoro 9ueaa.
high HUMB ™R Bepxuasa rpaHuia 114 BOIEPALLASMOrO ¢AV4YailHOrO THeaA.

DyEREOHA BOZBpaAIIaeT CAVIaHHYID cTpoKy. rnmaa cTpokn n Hadop CHMBO-
JIOB OOpeAendiTced Hojb3oBarTeneM. OYHKOIUA OPHHAMAET ABA BXOJHEIX
mapaMeTpa.

Hmsa napamerpa | Tun pansasix | Onncazue

opt YARCHARZ ITapameTp, onpegensawinuii Habop CUMBOJOB Te-
HepupyeMol CTPOKH (JONYCTHMMBIE SHAUYEHUA
IpUBeleHbl B CAeIVIOLIei Tabauie}.

len NUMBER JnuHa reHepUpyeMOH caydaiiHoH CTPOKH.

ITapamMeTp 0pt MOKeT OPHHEAMATE JT000e N3 NePeYyncIeHERIX B CIeIVIonei
TabJoule 3HAYeHHHA.

3Hauenue| JeiicTEHe

U Henmonb30BATE TOMRKO GYKBRI BEDXHETO perucTpa (Hanpumep, - THHNDSK).
I HenonbsoBath ToAbKO OYKBEI HIERDKHETO perverpa (Hanpunmep, pikdodsc).

HcnoarzoaTk OYKBE 060MX PETHCTPOB (HaIpruMep, DeChCass).

o

x Hcnoas30BaTh COBMECTHO OVKBRI BeDXHETO PETHCTPA M MU PHI (HATIPH-
Mep, ATWSERTY).

p HcnoanzopaTs nw06kle IeUaTHRIE CUMBOIL (Hanpumep, $\§2swh+).
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NORMAL

Ddysrouda NORMAL, kar u VALUE, BoaepaImmaeT caydaiigoe uuciao. OgHarko re-
HepHpyeMble €10 3HAUYeHA A NOLJYUHAITCA HOPMAaJIbHOMY 38K0HY paclpeie-
JeHUA. ITO 03HAUAET, UTO TOCJTE CEPUHN VCIENHBIX BHINOJHEHHIN CTeHepH-
POBAHHEIE 3HAUEHUA OVAYT MMETEH HOpMaJbHOe pacupeaesenue. [lapaMer-
DEI OTCYTCTBYIOT.

DBMS_SCHEDULER

ITaxer npuMenseTCeA A 3a0ycka (DOHOBLIX 3aJAHHN, BEINOJHACMEIX B O~
pelleTeHHEBIH MOMEHT BpeMeHH UNU ¢ 33aHHE0H mMepuoAnYHOCThiD. B Hero
BXOJAT BCe IPOrPaMMEl, He0DX0MHMEBIe [/ CO3IAHNA U 00CAYRABAHNA 3a-
OaHHH, KJIaCCOB BATaHNH, pACIHCAHHHN, IPOTPAMM, OKOH M TPYIII OKOH.

CREATE_JOB

IIporpamma cosgaeT saganpe, KOTOPOE MOMMKHO OLITL BLIOOJAHEHO B JaH-
BB MOMeHT MTuH0 mo3Ke. Peall30BaAEA B BUJIe UETHIPEX NePerpyKeHHbBIX

IPOLERYP.

Mpouepypa 6e3 UMeHOBaHHbIX 0ObekToR (Bepcus 1)

oJTa BepcHs TO3BOJAET CO3AATH 3adanEme Haubodee OBICTPEIM CIOCOBOM.
HDHHHMEBT B KadecTBe DapaMeTpDOB BCe E[B()ﬁXO,E[HMBIe AJIA CO3NaHuA 3ajxa-
HHA KOMOOHEHTHI (KaJleHJaph, ONUCAHAE OeHCTBUA U T. 1. ), OOPeJeIeEHbIe
oo OTAe IBEHOCTH, 663 ABHOTO UX IMeHOBaHHIA.

HWma mapaverpa| Tun pammeix| Onncasune

Job name YARCHAR? Hma zagasud.

Job Lype YARCHAR? Tun sazapuga. KOPpPeKTHEIME 3HAUSHMAMH SABIA-
oTea PLSOL_BLOCK, SIORLD_PROCLOURL m LXCCUTABLL.

Jjob action VARCHAR? DaKTUYECKOE CONepIKAHUe 3aJaHUA. 3AaBHCUT OT
NpefHAYIeTro mapaMeTpa. EcaM TUD 3afiaHus —
PLSGL_BLOCK, To sTo moneocTeio Bech PL/SQL-6moxk.
Tun STORED PROCEDURE  Tpefyer MMeHH XpaHuMOR
mponeayprl. Tum EXECITABL: TpefveT MMeHM UCTIO-
uaemoro daitna OC ¢ yRazaHHeM HOIHOTO IYTH.

number_o’_argu- [ PLS_INTEGER |Ecan nporpamMma, OnpeseieHHAA B IPeIblIVILeM I1a-
ments paMeTpe, IPUHHMAEST BXOJAHLIE TAPAMETPEL, TO 3eCh
YKA3RIBASTCA UX KonudecTrBo. 1o yMonuanumo (.

start_date [ IMESTAMP IlaTa ¥ BpeM#A 3alIaHWPOBAHHOTO 3alycKa 3aja-
WLIH [ IME- | HEuA. 3HaYeHHe IO YMOJMYAHUIO NJLL, YTO 03HAYALT,
ZOME UTO 3afaHHe 3allyCKaeTeA HeMeIIeHHO.

repeat_interval |VARCHAR? KaxeHmapHad eTpoKa, ONpeqeIsionass CPOKH 3anye-

Ka sagaug, nanpumep « FREQ=DAILY BY HOUR
=3». IlonHEII COMCOK JONYCTUMBIX 3HAYEHUH
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Hmsa mapameTpa| Tun nanasix| Onucanue

IIpHBejeH B riase 8. 3HauenHe 1o yMoasanmo NLL,
4TO 03HAYAET OJHOKPATHOE BEIIOJHEHHE 3aJaHHs
B MOMeHT 5tart date Ges MOBTOPHBIX 3AIIVCKOB.

erd dale TIMESTAMP Eenam sagano sHaUeHHe, TO OHO O pefeldAeT MOMEHT
WITH [IME-| OKOHUAHMA BEITIOJMHOHUSA 3aJaHHA. SHAUEHUe II0
ZONE vyoaugannuio NULL, g10 03HagaeT GeCKOHEUHOE BEI-
MOIHEeHHTe.
Job class YARCHARZ Knacen 3aganuil onpegeadaT HA3HAUCHHLIN 3a4a-

HHI npodiuas DoTpeldaeHusa DeCcYPCOB, YPOBEHD
KypHAnTupoBaHua W T.n. Oracle mocraBasercs
C IpegONpeseTeHHEIM KIACCOM 3agaHuil DEFAULT
JOB _CLASS. Ecam aTOT MapaMeTp He 3ajaH, TO 3aja-
HIe OTHOCUTCA K JAHHOMY KJIACCY TT0 YMOTYAHWKY.

enabled BCOLEAN VEKasblBaeT, BKJAKYEHO JIA 3ajaHue. 3HAYEHHE M0
yMonadaHuo — rALSE, xoTopoe o3HadaeT, UTO 3ala-
HHIe COo3IaeTCH OTKAKUeHHBIM, YT00B BRIIOUHTH
ero IpH CcO3JaHUH, clelyeT VKAa3aTh B 9TOM Iapa-
meTpe sHadeHue [RUE.

acto_drop BOOLEAN Eeau sHaueHEHMe mapameTpa [RJZ, TO 3agaHHe vIa-
JAAeTes TTOCAe BhINOJIHEHNA. SHaueHHe FAl 5T oTMe-
HAeT yaaxerure. ITo ymoauannio — TRUT.

comments YARCHARZ KoMMeHTAPHH K 3aJaHUIO.

Mpouenypa c UMeHOBaHHbIM pacnucaHnem
W NoacTaensemMon nporpammon (Bepcus 2)

I’I,I[eHTH‘IHa BEPCHH 1 Ba HCEJIIOYEHHEM TOTQ, 4TO BMECTO HaJIeE[,I[apHOI'f.I
CTPOKH IpHHHMaeT HMeHOBaHHOE pacIllHCaHHe.

Hma napamerpa | Tun gasHeIX| Onucanne

Jjob _name VARCIHAR? Hwmsa zaganna.

schedule namne VARCHAR? Hma paree cosganmoro pacnucanuda., Eeau Biaa-
JelblleM paclMCaHHWA ABAASTCA APYTol HOJIb30BA-
TeJb, TO €ro HMiA YKa3blBAeTCA B KadeCTBE IIpe-
¢urca (Hampumep, SCHZD ADMIN. =VERY_DAY). T. k.
pacliIcaHHe oIpejendeT MOMEHTHI 3alyCKa, 0CTa-
HOB& H IEPHOIHYHOCTh BbIIVUJIHEHHA 3aJaHiA, Co-
OTBETCTEVIOIHE NapaMeTpH (stat date, end date
¥ repeat_irterval ) OTCYTCTBYIOT.

10b_type VAHCHARZ Tun sazanusa. KOppeKTHBIMH 3HAYEHHSIMH SBJIS-
worea PLSQL BLOCK, STORED PROCEDURE
u EXECUTABLE.

1ob action YARCHARZ DaxkTUUYeCKOe COAepPKAHMEe 3aJaHUA. 3ABHCHT OT

NpeIsEIVINeTo mapamMerpa. FEenmw Tun saganumsa —
PLSOL_BLOCK, To sTO moarocTwio Bech PL/SQL-610K.
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Hma mapaMerpa

THnm gaEHEIX

Onucanne

nunber_of_argu-
ments

Job class

enabled

avto_drop

comnents

PLS_INTEGER

VARCHAR?Z

BOCL=AN

BOCL=ZAN

VARCHAR?2

Tum STORED_PROCEDURE TpebyeT MMeHHM XpaHHMMOIL
npomenypel. Tum EXECUTABLE TpebyeT HMeHH He-
noasAemoro gaiitta OC ¢ ykasaEHeM IOIHOTO TYTH.

Ecam nmporpamMma, onpeneleHHAA B NpeIbIIvIIeM
napaMeTpe, IPUENMAET EXOJHBle IApaMeTphbl, TO
3IeCh VKA3ZHIBAETCA MX KoaudecTBo. Ilo vMomaua-
HUK — (.

Knaccrr zagaHuil onpeneasoT HASHAUEHHBIN 3a-
IAaHM TpohUIL TOTPedIeHH S PecYDCOB, YPOBEHE
KypHaTupoBaHua W T.n. Oracle mocTaraserca
¢ IpefonpeIeJeHHBIM KaaccoM sagaami DEFAULT
JOB_CLASS. Eemw maHHBIA TIapaMeTp He 3ajaH, TO
3aaKNe OTHOCUTCA K KJIACCY MO YMOJTUAHHIO.

VKkaseBaeT, BRAKYEHO JIF 3aiaEle. 3HAYEHHE 10
vyMoa4uaHWuo — ~ALSE, KoTopoe o3EAa49aeT, 94TO 3ala-
HHE co3ZaeTca OTKIKNUeHHBIM., Y700 BRIWUYHTL
ero IpH CO3JAHNH, ClIelyeT YKasaThk B 3TOM Ilapa-
metrpe TRUE.

Ecanu sraueHne napamerpa THUE, To 3agaHue yIa-
JgeTcA MOCIe BENOAHeHN A, 3Hauenne “Al 5T oTume-
HAeT yragenue. Ilo ymoauanuw — TRJT.

KOMM(—!HT&IJI/IH K 34J8aHHIO.

Mpouepypa ¢ UMeHOBaAHHOW NPOrPaMmMon
1 noacTaenfeMsiM pacnmcaHnem (sepcus 3)

HpenTmusa Bepcum 2 3a HNCHJIYEHHEM TOTO, UYTO IPHEUMAET KaJeHIap-
HVIO CTPOKY M MMEHOBAHHVIO NpOTpaMMy. B 3To#l Bepcuu MMeHOBAHHAS
OIporpaMMa UCIOJIL3YETCS BMECTO ABHO OO PeAeIsIeMoro JeficTBMsI.

Hma nmapamerpa

Tunm gaHHBIX

Omncanne

10b_name

program_name

start_date

repeat interval

YARCHAR2
YARCHARZ

[ IM=S T AMP
WITH TIME-
ZONE

VARCHAR?

WM zanagmst.

Mmsa onpejeneHHoil BaAMH paEee HMMeHOBAHHOI
nporpammsel. Ecin nporpaMma IPpUHALAEKHAT IPy-
TOMY IIOJb30BATENIO, €r0 HMA CIelyeT HCIIOIb30-
BATH B KadecTBe npedukca {(EanpuMep, JOB_ADMIN,
CALC_INT). T. K. mporpaMMa onpexendaeT Bee Xa-
PAKTEPHCTHKY BRIIOJIHASMOI0 JeHCTRIA, COOTBET-
CTBYIOIIIHE MAPAMEeTphl (B YacTHOCTH, job acticn)
OTCYTCTBYIOT.

Jata ¥ BpeMs 3aIlIAaHMPOBAHHOTO 3aIllycKa s3aja-
HuA. 3aauerne NUL| (3HAUeHNEe IO YMOIUAHHTIO) 03-
HaYaeT, UTO 3aJaHUe 3allycKaeTcsa HeMe IeHHO.

HKanengapHas cTpoKa, ONpefe/siolas cpoKH 3a-
IyCKAa 3agaHusd, Hanpumep, « FREQ=DAILY BY
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Hma nmapaMeTpa

THI TaHHBIX

Omncanne

erd_date

job class

erabled

auto drop

comnents

[ IMESTAMP
WITH TIME-
20N

VARCHARZ

BOOLEAN

BOCI FAN

YARCHARZ

HOUR=3». ITonHBIH COUCOK JOIYCTHMBIX 3Hade-
HMI IPHUBEAeH B raase 8. 3HAUYCHME IO YMOJYAHHIO
NULL, ¥TO 0O3HAYUAET OGHOKPATHOE BEINIOIHEHNIE 3a1a-
HUS B MoMeHT start_date 6es MOBTOPHBIX 3aIIYCKOB.

Ecnu 3anaHo 3HaUeHHWe, TO OHO OIpefensieT Mo-
MeHT OKOHUYUAHWA BHIIOJHEHNA 3aJaHHA. 3HAUe-
HUe TTo yMoagaruio NUI |, uTo 03HaUYaeT GecKoHed-
HOe BRIIOJIHeHHe.

Kaacen 3agasuii onpefenai0T HASHATEHHEIN 34718
HUK TPogIIb TOTPeGIeHUS PecypcoB, VPOBEHB
EVpHAaIupoBaHEMA H T.n. Oracle mocTaBasercs
¢ IpelonpeleIeHHBIM KJACCOM 3aJaHuwu [EFAULT
JOB_CLASS. Eemm maHHBIEA TapaMeTp He 3alaH, TO
3aJaHWE OTHOCUTCH K KJIacCy M0 YMOJIIaHHIO .

VKaarIBaeT, BKAKNYEHO JH 3aJaHue. SHAYECHHE IT0
yMongaHuio — FALSE, KoTopoe 03HAYAET, UTO 3a4a-
HME c030aeTcsa OTKAKWYEeHHBIM. YToOB BKIYHTH
€ro Npyu CO3JaHMuM, CJAeVeT VKa3aTh B 9TOM IIapa-
meTpe TRUE.

Ecnu apauenue napamerpa [8UC, To zaganme yxa-
JHeTCA IIOCe BRIMOJIHeHUA. 3Haverne FAl 5T oTme-
Haetr yoamenue. [To ymomgammo — TRUE.

KoMMeHTApUH K 3aTaHHUIO.

Mpouenypa ¢ NIMEHOBAHHOW NMPOrpPamMmMon
U UMeHOBaHHbIM pacnncaHnem (Bepcusa 4)

Camast mpocTast M3 BCeX OPOMEAYD Co3faHusa 3agannili. Eciu BB cosgaere
JadaHmne ITOU BepCHEfI oponegypbl, BaM HalOo YVEA3aTh TOJIBEO HMSIA IIPO-

I'paMMEI H HMA PACOHACAHHAA, KOTOPEIE JOJMHEL OBITH onopegesIeHEBI 3apaHee.

Hmsa mapaveTpa

THI TaHHBIX

Onucanne

job_name

program_nane

schedule_name

VAHRCHARZ
VARCHAR?

VARCHAR?

Wnst sagaEms.

Hwna onpeneseEHON BAMH paHee HMEHOBAHHOH IIPO-
rpaMMuL. Ecnu nporpaMMa OIPHHAATEKHT IPYTOMY
MOJILROBATENI, ero KM CJeiyeTl MHCIONb30BATH
BE KauecTBe npedgukca (Hanpumep, JOB ADMIN, CALC

INT). T. K. mporpaMMa OIIpefesIfAeT BCe XapaKTepi-
CTHKH BEITOIHAeMOTO AefiCTRHA, COOTBETCTBVIONIE
mapaMeTpH (B YaCTHOCTH, 0b_action) OTCYTCTBYIOT.

HMmsa pavee coafaHHOTo pacnucanua. Feawm saa-
DeJBIEeM PACIHCAHNA ABASCTCA OPYTOH HONbL30BA-
TEJIb, TO €70 UMA YKa3HEIBATCA B KATeCTRe Iped MK -
ca (mampumep, SCHED ADMTN FVTRY DAY). T. K. pac-
nHCcaHue OIpPeJesIgeT MOMEeHTH 3allyCcKa, OCTAHOBA
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Hma mapamMeTpa

THII TaHHBIX

Onucanue

Job_class

erabled

avto_drop

comments

VARCHARZ

BOOLEAN

BOCLEAN

VARCHAR?

H IepHOIHYHOCTh BBIIIOJTHEHHS 34JaHMA, COOTBET-
eTBYIOLIME mapaMeTpsl (start_date, enc_date m re
peat interval) OTCYTICTBYIOT.

Kaacew sagaHuil onpegeaaioT HAa3HAYCHHEIN 3a04-
HUIO Tpoiias TOTpebaeHUs DecypcoB, YPOBEHB
KypHaampoBaHuA u T.n. Oracle mocraBaserca
¢ IpeIonpeleIeHHEIM KIACCOM 3agaHuit DIFAJIT
JOB CLASS. Eenu naHBERI IapaMeTp He 3a7aH, TO 3a-
TaHKe OTHOCHTCS K KJIAcCy o YMOJAYAHHIO.

Y KaswIBaeT, BKJIKOUYEHO N 3aJaHHe. 3HAUEHWe TI0
yMoadaHu — FALSE, KoTopoe osHauaeT, 4TO 3a7a-
HUE CO3TAeTCS OTKAKUYEeHHBIM. UTo0R BKIWUHTH
ero MpH cO3TaHWH, CAeIVeT YKA3ATH B ATOM Tapa-
meTpe TRUE.

Ecam smauenme napamerpa [RUE, To sagaHme yia-
nfeTCA LIoeAe BEINOJHEHWA, 3HadeHue FALSE oTme-
HsteT yaanenwue. [To ymomuannio — 1RJz.

ROMMEHT&DKH K 3aJaHIK).

CREATE_JOB_CLASS

IIponenypa co3faeT KIacc 3aJaHuil, KOTOPHEIH B AaTbHEeHNIEM MOKET OBITH
conocTaBJeH 3aJaHHAM. RJIaCC MOET He COAeDXKaThb B ceﬁe Sa,ﬂaHHﬁ. RO‘
rga sajaHHsA BEJIOYAKTCA B KEJACC, HM IOPHCBAHBAKTCIH €ro0 anHﬁyTBI
(YPOBeHB :KYPHAJHNPOBAHHS, IPYIIIA NOTpebuTENEH pECYPCOB H T. T.).

Hma mapameTrpa

Tun TaEHBIX

Onucanne

job class rame

resource_con-
SLMEr_group

service

logeing level

VARCHARZ

VARCIIAR?

VARCHAR2

PLS _INWTEGER

HNwna kaacca sagaamil. JoaxHO ObBITH VHHEKAJIBHO
A 6a3sl JaHHBIX.

HWma rpynoel noTpefuTeNeil pecypcoB, ompeneneH-
Hoii B 0aze JaHHBIX paHee. 3HATEHHE 110 YMOITAHHIO
oteyTeTByeT. Eelu He vKasaHo, TO TPHHHMAaETCS
MULL. B aTomM cayuae KIace 3aTaHMIT He CRAZRIBASTCA
HU ¢ OJHUM PECYPCHBIM TIIAHOM 0a3kl JAHHBIX H He
MMeeT OTPAHMYeHMHE Ha NCIOIb30BANHE DECYPCOB.

Hma cepeuca (ecan B §ase JaHHBIX ONPeAENeHbI
UMeHAa CEePBHCOB), KOTODOMY TOJIEEH NPHHAAIE-
JEATH KJIace 3aIaHNH.

O6BeM KYPHATBHHIX J8HHEIX, HOPOMEKIASMEIX 38-
TAHWAMY, TPUHANJEKANMME MAaHHOMY KJIACCy.
Bosmosknble sHagzeHmsa: DBMS SCHECULER. LOGGING OFF
(sammcr B KYpHAA He Begetrcsa), DBMS SCH=D-
ULFR. 10GGTNG RUNS (samuchk B 3KYPHAJ TPOMCXOJAT
TOJABKO IPH BHIIOJHEHHH 3agaHui) M [BMS_SCH=D
ULER. LOGGTNG FULL (moMHMO 3aIHCEH 0 BHIIONHEHHK
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Hma mapameTpa

Tun TaEHBIX

Onucanne

B 3K YPHAJ 3aTMUCKIBAIOTCS Bee AefiCTBUA ¢ 3aTaHUI-
MM, Takwue Kak ALTER, DROP).

log_history PLS_THTEGER | JaAuTeabHOCTh XPAaHEHHMA KYPHAJILHEIX 3anucei
B aHax. ITo mpoirecTBMM 3TOTO CPOKA 3ATTHCH Via-
ASAIOTCA.
comments VARCHAR? KoMmMeHTApUH K KIaccy 3aJaHTH.
STOP_IOB

Hpoue,r[ypa OCTAHABJHBAET BRIOOJHEeHIIe 3alaHIMA.

HMma mapaMeTpa

Tun nanubIx

Omucanne

job_name

force

VARCHARZ

BOOLTAN

Hma ocranaBauBaemMoro saganmsi. MosKHO yRa-
34Th pasjledeHHBIA 3aNATHIMH CIHCOK 3a7aHHR
(HanpuMep, JOB1,J0B2).

JIubo MOMKHO YKAasaTh HMA KJAACCA 3alJaHWIL.
B sToM cayuae OVAVT OCTAHOBIEHH! BCe 3aJaHUA
AaHHOTO KJacca.

Ecau 3agasne B JaHHBI MOMeHT BHITIOIHASTCA, TO
IPOIenypa NBITAETCA OCTAHOBHTE €r0 ¢ NOMOIUILK)
npepriBaElsA. OOHAKO 3aJaHlie MOXKeT He OCTaHO-
BHTBLCA CPasy, ¥ KOMaHIa 0CTAHOBA BHIHVIKIeHA Oy-
AeT HIaTh. ECJIH 5TOT HapaMeTp YCTAHOBIEH B 3HA-
uyeHne |HUE, To mponenypa npepBeT TOPOKIeHHEIE
zagaHEeM mponecesl. [To yMomuanmo — “ALSE.

RUN_JOB

HDOHE,E[YD& HHAOHADPDYET HEMEOJCHHOE BBRINIOJJHEHHUE 3adaHIqA, JaKe eCl/IH
9TO He NIPEAYCMOTDEHO PaACIIUHCAHHEM.

Hmsa mapamerpa

Tun nanaeix| Onncanue

Job_name

YARGHARZ

use _current_sessicr [ BOOLEAN

Hma sagaama.

IIprm zmaverun [RUL samaHBe BBINOJIHSAETCS
B TEKYLIeM ceaHce H COoO0ILIeHHA HeMeIJeHHO
BEIBOIATCA Ha 3KPAH N0JIb30BATEI. JTO OUEHb
nOJe3HO IPH OTaajKe safgasnsg. [Ipn sEaueHnn
FALSE sazanme BRINOJIHAETCA B (POHOBOM DesKH-
Mé B IDYTOM CeaHCe, KAK H TOIKHO OLITE B HOP-
MaJdbHEIX VCI0BHAX. Ilo yMoauanmo — TRIT,

COPY_JOB

TIIponenypa cozflaeT HOBOE 3aflaHle, HCIOIBAYA onpeae eHle ViRe CYIIecT-
BYIOMIET0. ITO OUYeHb HOJE3HO B TeX CAyYaax, Korja Hajfo OLICTpPO co31aTh
3alaHNe «TAKOe Ke», KAK ViKe HMeIIleecd, HO C APYTAM HIMeHeM.
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Hma napamerpa| Tun nauesrx | Onucanmne

old job VARCHARZ MM saganms, aTpuOyTH KOTOPOro JOJIMKHBI OBITh
CKOIIMPOBAHEL.
new_job VARCHARZ HNMsa HOBOTO 3aJaHMSI, CO3JaBAEMOT0 HA OCHOBE

CTaporo. Hosoe JaJaHMe CO3gaeTcid OTHIHEH-
HBIM, CJAeIVeT ABHO BHAIYHTE €I'0.

DISABLE

Ilpouenypa Hcmoab3yeTes A1 OTKJIIOYEHENSI KOMIOHEHTOB CHCTEMBl 3a4a-
"Hmit. OHa Upe3BEIUAIHO IOJE3HA B TeX CAYYAAX, KOT/JAAa HeoOXOAUMO Bpe-
MeHHO OCT&HOBHTH 3allIaHHPOBAHHOE BeEImOJAHeHHe. Ilpeamomo:kmm, Ha-
OpUMEP, YTO V BAC £CTh 3afaHme, BEIYHNCASIONEE W HAYHCIAIOIee IeHH,
W B HEM TOJBKO UT0 oOHApY:RAAN omubKy. Jlo Tex mop onoka ommbra He 6y-
IeT ucupapieHa, 3agaHue apoly _interest He MOMKEO BRIIOAHATHCA. [lpu
OTKJIOUEHAN COXPAHALTCA BCSA HH(MOPMAIHAS 0 3aJaHHH, OHO IIPOCTO HE BEI-
nonEdgercd. BoociecTBHH MOKHEO BEJIKYHTE €r0.

,[[EIHHB.H Ipomenvypa oTpEMeEdeTCA OJIAd OTMEHBI BCEX THIIOB COCTABIAIIIIX
CHCTEMBI IINIaHAPOBAHHAL SHﬂﬁHHﬁ, KJaccoB Bﬁ.,I[ﬁHHﬁ, DHCHHCH.HHﬁ, apo-
rpaMM, OKOH U PPYII OKOH. Beifop o6'bekTa onpefeNsaeT MOBeAeHNe IpOoTe-
AYDEL.

Wmsa napamerpa | Tun gasnerx| Onucamme

nane VARCHAR2 HMa obbeKTa (ecIH peus HAET 0 MIPHIOKEHHH, TO
mepes UMeHeM YKASLIEAeTCA BAaAenell 00LeKTa),
KOTOpHI Tom#eH OBITH OTKAWOUYeH. MOoXHO yRa-
348Th HECKOABKO 00BeKTOR, BBeIA X MMEHA B BIIe
CIIHMCKA SHAUSHHWI, PA3IeIeHHBIX SATIATHIMH.

Torce BOCL - AN I[MapameTp BeneT ceda MO-pazHOMY B 3aBHCHMOCTH
OT MOAYIEHEOTO UMeHH. Hak npaBmao, sHaueHNe
TRUE BEIZBIBAST OTKIKYEHHE 3aBHCHMBEIX 00BEK-
TOB, B TO BpeMA KAK 3HAUeHHe FAl ST (yMoTuaHMe)
He BEIBBIBAET OTKAKIEHHA 3aBHCHMBIX 00 BEKTOB.

ENABLE

IIponeaypa monoiaHseT coboi npomexypy DISAGLL M HcOONB3yeTCA AJS
BEJIKYEHHA OTKJINYEeHHBIX 00beKTOB. KaK U ee POACTBEHHUIA, OPOLeAyPa
eficTBYET NJ1A BCeX THIIOB COCTABAAIIAX CUCTEeMBl NJIAHUPOBAHUA: 3a4a-
HHI, KJIACCOB 388 HUH, PACIHCAHUH, IPOrPAMM, OKOH H I'DYIN OKOH.

¥ma napamerpa | Tun gasneix | OmucaHme

name VARCIIAR? Hma o6beKTa (eCIN peub UAET 0 TPUJTOMKEHUH, TO
mepel MMeHeM VKA3EIBAETCA BIafeNell 00BeKTa),
KOTOPHIH AoJKeH 0bITh BKIIOUeH. MoMKHO VEKa-
38Th HECKOJMBKO 00BEKTOB, BBEIA UX UMEHA B BH-
e CIINCKA 3HAYEHUH, pa3IeTI€eHHEIX 3AIATEIMHU.
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DROP_JOB

IIpoueaypa voamnasieT saagagne, B KOTOPOM 00JbINe HET Heo0XOJMMOCTEH.

Hma napamerpa| Tun nananix | Onucanue

Job_name YARCHARZ Huma ymansemoro sagarua. MoxkHO YEazaTh He-
CKOJBKO 38JaHNI, BBeIA HX HMeHAa B BHIE CIIHCKA
3HAUEHWIH, pasJelIieHHBIX 3alATHIMU (HAIIpHMep,
«JOB1,JOB2» uT. 1.).

EpoMe Toro, MOXEO VKARATL IMA KJIacca 3a7a-
HUH. B aToM cayuae OynyT yAaneHbl Bee 3aflaHM,
BXOJANIINE B JAHHEI Kaacc.

O6paTHTe BEEMaHNe, 9T0 VIAJHUTE KIACC 3aTaHAL
aTOH npoIeIvVpoil HeBOaMOKHO. 14 aToro cyige-
eTBYeT npouenypa DROP JOB CLASS.

TOrce BOOLEAN 3agaHye, BRIIOMHAIONIEECT B TeKVIIUH MOMEHT,
He MozkeT OHITE yaaideHo. 3HaderHe |HUE aToro mma-
paMeTpa 03HAUAET, 94TO NPOUeaypa 0VIeT IBITaATh-
Cs OCTAHOBUTE 3ajlaHle, NpexkTe UYeM YAAIATH
ero. SJHaUYeHHe II0 YMOJUaHu — FALSZ, KoTopoe
03HadaeT, 4TO IIpu BeIzoBe DRCP_JOB évaer creHe-
PHUPOBAHO COODITEHME 00 OITNOKE.

DROP_JOB_CLASS

ITpouegypa vaansaer Kiacc 3agagaiid, B KOTOpoM O0JIbIIIe HeT HeoOX0qIMMOCTIH.

Nmsa napamerpa | Tun garuerx| Onucanme

job_class_rame | YAHCHAHRZ Huma ynanseMoro kiaacca 3ajaHuil. Mo:EEO yRa-
34Th HECKOJIBKO KJIACCOB, BBEIA MX MMeHa B BHIe
CIIUCKA 3HAYeHHI, paslefleHHBIX 3alATRIMH (Ha-
npuMep, «JOB CLASS1,JOB CLASSZ» uT. 1.}

Tarce BOOLEAN Ecau cyliecTByeT Kakoe-TO 3agaHHe, KOTOPOMY
MPUCBOEH MAHEBIM KJjacc, TO TaKo KJjaacc yaa-
ANTH Henbasd. 3Hauvenue mapamerpa TRUF osmaua-
€T, UTO 3aJaHUA OYIYT HIOMEUeHE KaK OTKJII0UeH-
HBIE, U VAAJEHHEe KIacca saJaHu# Oy JeT paspelne-
HO. 3HaueHHe 0 yMoauanuio — FALSE. Ecau B Te-
KYITHI MOMeHT pafoTaeT 3IaHWe, MPWHALIEKA-
miee Kaaccy job class, Kaace He VIATASTCA.

CREATE_SCHEDULE

Ilpoueaypa cosjgaeT KMeHOBAEHOE paclHCaHHe, KOTOPOE MOKET OBITH HC-
T0IB30BAHO IIPH CO3AAHNN 3afaHsA. Baarogapda 3TOMY BEI MOJKETe HCIONb-
30BATh BMECTO CTPOKH KAaJMeHJaPHBIX 3HAUEHHH HMeHOBAHHOR PACIIHCAHHUE.
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Hma napamerpa

Tun naEHBIX

Onucanne

schedule_name

start date

repeal_interval

erd_date

comments

VARCHARZ

TIMESTAMP
WITH TIMEZONE

VARCHARZ

TIMESTAMP
WITH TIMEZONE

VARCHAR?

HUma pacnucanuAa. JomgHEO OHTh VHEHHRKAILHEIM
B paMEAaX 6A3BI JAHHBIX.

Hara, ¢ KoTopoil HauMHAeT JefCTROBATE PAaCIIUCA-
Hue. 3HaueHWe M0 ymoauaHwio — NULL {(HauaTh
MeHCTBOBATH He3aMeAAUTeIbHO).

Kanengapaas cTpoKa, OUpefelailiaid, KAK dac-
TO JOMKHO NOBTOPATHCA PACHHCAHUE (HATIpHMED,
-HEG=DALLY; BYHOUH=3). ITonHBINA IDepedeHb 3HaYe-
HHH IPHBEICH B riaase 8.

ata saBepureHUa paboThl pacHHUCAHHA. 3Hade-
HHe o yMoadasuw — NJLL (HMKorZa He 3saKaHuYH-
BATLCA).

KoMMeHTAPUH M4 PACTTUCAHWA.

DROP_SCHEDULE

IIpouenypa yaazseT uMeHOBAHEHOE pacIucaEne.

Hma mapamerpa

THI JaHHBIX

Onucanue

schedule_nams

Tarce

YAHCHAR2
BOCLZAN

Hma YIAJISEeMOTO pacIIMCAHMA.

Ecxam Ha pacHcaHie ceblIASTCA 3aJaHHe MM OK-
HO, TO TAKOEe pacIHcaHue VAaIHTh Heabsda. BEean
napaMeTp VCTAHOBJEH B 3HadeHHe TRUE, To 3aza-
HIl¢ UIH OKHO OYAYT OTKAIYEHE], H pacIucaHie
GyneT yaaneHo. 3HaYeHue 0 YMoadaHnio — FALSE.

CREATE_WINDOW

9Ta mporpaMma co3iaeT UMeHOBAHHOE OKRHO, KOTOPOE MOXKET HCIOAb30BATE-
csl B KavecTBe paclHcaHWA AJs 3ajannsa. IIporpaMma peannsoBaHa B BHIEC
JBVX [ePEerpysKeHHEBIX OPOUeAYD.

Mpouepypa ¢ UMeHOBaHHbIM pacnucaHuem (Bepcus 1)

Coznaer MMeHOBRaHHOE OKHO. Pacnucasne oKHA (TO €CTh CBEAEHHUA O TOM,
KakK 4YacTO0 OKHO [OJMKHO IIOBTODATHCHA) 3alaeTcA B BHIE HMEHOBAHHOIO
pacoucaHusd, KOTOPOe JOJKHO ObI/I0 OBITE OIIpees e HO paHee.

Hma nmapamerpa

Trno gasHEIX

Omnucanme

W1ncow_name

resource plan

VARCHARZ

VARCHAR2

Hma oxkHa. [JoaxH0 6bITh YVHHKAJIBHBIM B PAMKEAX
0a3kl JAHHEIX.

IInan pgucmeTuepa pecypeoB, COINOCTABICHHBIH
OaHHOMY OKHY. BhI 0653aHBI VEa3aTh JAHHBIH I1a-
paMeTp ¥ TPeJocTaBUTH AeCTBUTEALHEI pecype-
HEIH IIJIAH.
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Hmsa napamerpa | Tun gagusix| Onncanmne

schedule nanme

diuration

Winceow pricrity

comnents

VARCHARZ

THTERVAI
TO STCOND

VAHCHAH?Z

DAY

YVAHCHAR?Z

HMeHOBAHEOS paCIHCAHHE, IO KOTOpoMy Ovaer
nelcTBOBATE OKHO.

IIpozomxUTeIEHOCTS NPeSRIEAHNS OKHA B OTKPHI-
TOM COCTOSHHU,

IIpuopurer okHa. BosmoxkHBIe 3HAUYeHHA: L0W
1 H1GH; 3HAUeHIe IO yMOoAUaHUO — LOW. 3ToT mapa-
METpP BaMKEeH TOJIbKO IIPH NePeKPLIBAHHH IBVX
oxoH. I[IpropHTeT onpedensaeT, KaKkoe OKHO OyaeT
JAKPBITO M YCTYIIHT MeCTO JPYIOMY.

ROMMEHT&DHH OJI5I OKHA.

lMpouepypa ¢ BCTpOEeHHbIM pacnnucaHuem (Bepcus 2)

HpenTtnyna Bepcum 1, TOJILKO pacOHcaEHde 3afaeTcs B BHAE BCTPOCHHOL
KaJeHAapHOH CTPOKH.

Hma mapaMerpa

THI AaHEBIX

Omucanne

window _name

resource plan

start_date

repeat_interval

end date

duration

wincow_priority

comments

YARCHARZ

VARCHAR?

[TMESTAMP
WITH [TME-
ZCOHE

VARCHARZ

TIMESTAMP
Wl lH [IME
ZONE

INTERVAI
TG 27COND

VARCHARZ

DAY

VARCHARZ

Hma okra. Joaxuo OBITh VEMKAIBEBIM B PAMEAaX
a3kl JaHHBIX.

Ilnan gucmeTuepa pPeECYDPCOE, CONOCTABNSHHBIN
JAHHOMY OKHY. BEI 0043aHEI YKAa3aTh JAHHBIN ITa-
paMeTp ¥ IpefoCTABUTH IeHCTBUTEALHBIH pecype-
HBLIH IIaH.

JaTa ¥ BpeMA 3aIycKa IIepBOr0 OTKPRITHSA OKHA.
Buauenue Nl | (yMonuaHMe) 03HAMAET, UTO OKHO
OyIeT OTKPBITO He3aMeAIHTeABHO.

KarengapEas ¢cTpoKa, KOTopas ONpejessieT, KoTIa
OKHO JOJIMHO OEITh OTKPEITO HOBTOPHO (HAIPHMED,
FREQ=DAILY BYHOJR=3). IloMHBIH TepeueHb 3HAUSH U
npuBeneH B raase 8. Ilo ymomuanmo (HJLL) aagza-
HHEe HUKOTZa He O¥ZeT MOBTOPAThCA, TO eCTh OVIeT
BBITIOJTHEHO e JUHOME IR, B MOMeHT stat date.

Ecay mapamerp safaH, 970 03HATAET, YTO TI0 JOCTH-
JEeHUH €T0 3HATEHW OKHO JOMEHEO ORITE OTKII0UE-
Ho. 3HAYEHMe II0 YMoaYaHuio — NULL, KoTopoe 0a-
HAYALT, UTO OKHO OVeT OTKPEIBATHCA 0eCKOHeTHO.

IIpomOMEUTENBHOCTE IPeOBIBAHHA OKHA B OTKPHI-
TOM COCTOAHUU.

IlpropuTrer okHa. Bo3MoKHBIe 3HaueHms: [0OW
1 HLGH; 3HaYeHWe o yMOJIYAHHIO — L0W. dToT napa-
MeTp BaKeH TOJBKO IIPHM HOepPeKpPHIBAHNH IBVX
oKoH. IIpHOpUTeT OnpelenseT, KaKoe OKHO OyaeT
3aKPBITO U VCTYIIUT MECTO IPVIOMY.

ROMMEI—I‘TapHH A1 OKHA.
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CREATE_WINDOW_GROUP

IIpomeaypa cozgaeT UMeHORAHAEYIO TPYNNY oKoH. ['pynna oKOH MOMKET UC-
OOJIB30BATECA KAK PACIIHMCAHKE OJIA BBINIOJHEHNA aa,I[aHHﬁ.

HNma napamerpa

Tun navabIx

Omucarue

g oup_nama

wincow lisl

comnents

YAHRCHARZ

YARCHARZ

WAHCHARZ

Hma rpynnsr okoH. JoaxHO 6BITh YHHKAALHEIM
B paMKaX 0agsl JaHHEBIX.

PasneneHHBIl 3aIATEIMH CHHCOK OKOH, BXOIf-
mux B rpynny (Hampumep, WINT,WIN?}. Moo
€03JaTh TPYIIIY, B KOTODYIO IOKa He OyAYT BXO-
AHUTh HUKAKHE OKHa! 1A 3TOro yCTAHOBUTE JAH-
HEIH mapaMeTp B aHaueHue NI | .

HomMenTapuu A1 TPYIIE OKOH.

ADD_WINDOW_GROUP_MEMBER

IIpu cosgaEuu IPYIIbl OKOH MOKEO ONPEAeIUTh IPYNNY, He BRIOYAIOI VIO
B celd HH OJHOTO 2JIeMeHTa. BIoceICTEHNA BRI MOKeTe J00aBHTE B TAKVIO
TPyOOy OKHAa, HCTOONAB3YA AAaHHYI0 OPOHNeAypy. Taxme M0OXKHO J00ABIATH
OKHA B IPYIIOHL, ViKe BRJAOUAIONIHE B ce6s1 KaKHe-TO BIeMeHTH.

Hmsa mapamerpa

Tun zaHEBIX

Onucanne

group_name YARCHARZ HMaA rpyOIBE 0KOH, KOTOPAA T0IMKHA ORITE CO30a-
Ha paHee.

winaow 1isl YARCHARZ Pasgeaensblil 3anaTeIMM COHCOK OKOH, A00aB-
JITEMBIX B TPYTIIY (Hanpumep, WINT,WINZ Y.

DROP_WINDOW
Ilpomenypa viamideT OKHO.

Hma napamerpa | Tun paanex | Onucanne

group name VARCHAR? Hma yaansaeMoro okHa.

force ECCOL=AN Ecam 0KHO HCIOAL3VETCSA 3aZaHHEM B KAaUecTBe

PACIIHCAHUA, TO YIAJIUTE TAKOE 0KHO HEeBOZMOMK-
HO. [Ipu yeraHoBKe mapaMeTpa B sHadeHHe [[UE
sagaHue OyIeT OTKJAIYEHO, 4 OKHO — VIAJEHO.
3HaueHWe 0 YMOJTYAEWUK) — FAL ST,

OPEN_WINDOW

TTponieaypa OTKPBIBAET OKHO « BPYYHYO». OKHO, 714 KOTOPOro e1ie He HACTY-
ITHJI TPeyCMOTPEHHBIA PaclHcaEAeM MOMEeHT OTKPEITHAA, CAUTAETCA 3aKPhI-
TeIM. C TOMOIIBI0 TPOTEAYPHl MOYKHO OTEDHITH 3aKPHITOE OKHO BPYYHYIO.
Tem caMbIM 6YAYT 3a0VINEeHB] BCe 3aJaHNA, CBA3AHHBIE C JaHEBIM OKHOM.
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Mg mapaMerpa

Tunm naraerx | Onucanue

window name

duration

force

VARCHARZ MM oTKpHIBAEMOTO OKHA.

INTERVAL DAY| IIpomomxHTeILHOCTE AeHCTEHA JaHHOTO OKHA.
[0 SECCHD

BOOLEAN Ecan oKHO yiie OTKPEITO, BBl He MOXKETE 3aHOBO
OTKPHITH €70, ¥ NPOLEeAVPA BOBBPALIAET OLIHOKY.
Ecau mapaMeTp ycTaHOBJEH B 3HaueHue |RUL, To
OTKPHITHE OKHA He IPHUBeJeT K ollIHOKe, a IpHBe-
JeT JHIIE K H8MeHeHHI0 IPOJOIKITeAbHOCTH Aeii-
CTEHS OKHA HA 3HAUEHUe, YKABAHHOE B IpefLiy-
meM napaMeTrpe (EaiHHAA ¢ TEKYIIero MOMeHTA).

CLOSE_WINDOW

IIponeAypa MORBOIAET BPYUHYI0 3AKDEITH OKHO A0 UCTEUEHHA CPOKA ero

nefdcTBHI.

HMa nmapaMeTpa

Tunm garuerx | Omucamne

wincow name

YARCHAR? Nma sakpriBaeMoro okHa. OKHO JOMEKHO OHITH
OTKPBITO HA TEKYLUIHIl MOMEHT; B IPOTHBHOM CJIY-

gae 6yAeT creHepHpPOBaHa OMTHOKA.

"pen,CTaBHEHMﬂ crnioBaps AaHHbIX And nnaHNpoBLWWKa

B sToM paszene OyIyT PACCMOTPEHBI CTOJOIIBI NpeACTABIeHHH CIOBapA
JTAaHHEBIX, OTHOCSAIIHECS K IMaHEUPOBITHKY 3aTaHMIA.

DBA_SCHEDULER_JOBS

IlpeacraBsuernme oToOpasKaeT AAHHBIE O 3AMAHWIX, KOTOpPBIe OOpeAeseHbl

B Oase JaHHBIX.

Hmsa croaduma

Onmucarme

OWNFR
JOB_NAMEZ
CLIENT_1D

GILOBAL UTD

JOB_TYP

JOB ACTTON

Buagenern sagasms.
Hma sagasua.

Ecny npy cosgaEun salaHusA NOJIb30BATENb YKasaa HIeHTIhH-
KaTop KJHeHTa IJ4 ceaHea, OH OyIeT sanHcaH B JaHHEBII €TOI-
Oer. JIns aafanma HASETHHOHKATODA KAHEHTA MOMXHO BREIZBATE
GyarmMIo DEME ST8STON. SCT_TDINTTRTIR.

Eenu noassopaTents ABIAeTCA INTODAJIBHEIM {MIM KOPIOPATUE-
HEIM), TO B JTAHHBIN CTONGEI] 3aMHCHLIBAETCA MAeHTH(OHKATOD
rao0anbpHOTO IOIB30BATEIA.

Twn sagaHUA; AONYCTHMEBI CAeIVIONTHe 3HaUeHMA: XECUTABRLE,
PL3OL_BLOCK » STCRED_PROCTDURE.

Yro genaer saganue. aa PL/SQL-6g0Kka 0ToOpakKaeTCd BeCh
xog. JInsa menonuaeMoro (aiaa ¥ XpaHUMOR IPONeayphl 0To-
OpakaeTcs HA3BAHME.
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Hma croadnma

Onucasne

START _DATE

REPEAT _INTERVAL

ENABLED
STATE

RUN_COUNT
FATLURS COUNT
RETRY _COUNT

LAST START DATE
LAS[_RUN_DURATLON
NEAT_RUN_DATE
SYSTIM

COMMENTS

Bpemsa sauana BHIIOTHeHH A 3aJaHUA KAK 3HaAUeHNe THOA TIME-
STAMP.

Kanennapuas eTpoka, 38410105 pacIiMCANNE BEITOTHOHUT 3a-
naHEA (Hanpumep, FREG=DATLY; BYHOUR=2). {Cm. Tak:xe pazgen
«KajengapHbie cTPOKU» B Ijase 8.)

VEKaspIBaeT, BRINYeHO a1 3agaane (1RJE mam FALSE).

Texymnit ctatye 3aganusa (Hanpumep, SCHEDULED, RUNNING, SUC
CEEDED, FAILED).

KoanuecTBO BRITIOTHEHHEBIX 3anMyCKOB 3aTaHWA.
Koawuectro HEeYVIAUHBIX SHBEPLEEHHII;I SaJ8HHA.

B ciaydae HeyaauHoTro BRIMOJTHeHWUA 38 TAHWA TpeAnpPHHMaeT-
Csd IMOBTOPHAA ITOIBITEKA BBHINIOJIHEHH. B JaHHOM c*ro.nﬁ].[e OoTO-
6:[)3 HAeTCA KOJTHYECTBO MOBTOPHBIX MMOMBITOK.

BpeMeHHa.ﬂ METKA MOCAeJHETr0 3allyCKa 3aJaH.
IIPO,[LOJI.‘}RHTEJ!LHOCTL nmocjae JHETO BBINMOJTHEHMS 3aJaHMiA.
Cﬂeny}omaa JAaIlJIAHHPOBAHHAA J4ATa BRINOJHEHHA 3aIaHHA.

YKA3BIBAET, ABAAETCS JU 3aTaHKNe CHCTeMHLIM 3aganmenm (TRUT
wam ~ALSE).

Bregenmnie panee KOMMEHTADHH,

B Oracle 10g Release 2 spoguTea HOBaA (PYHKIHOHAIBHOCTE — 3adaHul,
ynpasnaemsie codbimuamu (event-based jobs) (He onucaHHag B JaHHOH
KHHIe), KOTOPasa MO3BOJAET BhIODOJHATE HEKOTOPBIE 3aJaHUA B COOTBETCT-
BWHU He CO BPEeMeHeM, A ¢ HACTYIJIeEHeM OTpeleSIeHAbIX cODRITHH. Ja moa-
mep:xEu 370l pyarmuoransHocTH Oracle 10g Release 2 noGasasier B mpea-
craBresne DBA_SCHEDULER_JOBS cieayronide HOBEIE CTOJIBIEL.

Hva ¢roadna

Onucaane

JOR SUBMAME
SCHEDULE_TYPE

CVENT _QUEUE _OWNTR
FVENT QUEUE NAMZ
EVENT QUEUE AGENT
EVENT_CONDLTICN
EVENT_RULE

RAISE EVENTS

Momo HUTEeNbHOE UM 38 TAHNA (MUMA 111aTa ).

Tun pacnmcanma. JonyeTumel ciaegyiomive spadenus: (NCE,
CALENDAR w1 ZVENT.

Hmsa Bnageasna ouepean coOObITHI.

Hna ouepenyt cOOBITHIH.

Hwna arenTa ouepegs coOBITHI.

Venosue, BEISbIBAIOLee HACTYILIEHKE COOBITHA.

IIpaBui0, yIPaBIAIOIIEe 3aTYCKOM COOBITHS W TOCHE LYIOITHM
BHITIOJHEHUEM 3aTAHUA.

ITocae saBepiieHNA 3aJaHHUA APYToe cOORITHE (COOHITHA) MO-
JKET BAMYCTHTH Apyroe saganme. Tawxoe cobwiTie (coGRITH)
OyIeT 3aperucTPUPOBAHO B 3TOM CTOJIOILE.
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DBA_SCHEDULER_WINDOWS

IlpeacraBierne oToGpaxkaeT cBeJeHNs 00 ORHAX IAHAPOBIIHKA, KOTOPHIE
ompezesensl B 6ase JaHHBIX.

Hmsa croaduma |Onacanne

WINDCW NAME HWmsa oKHA.

RESOURC=_PLAN | MMs pecypcHOTO TIAAHA, CBAZAHHOTO C OKHOM.

SCHEDUL=_OWNER | Ecau oKHO MMeeT MMEHOBAHHOE PACIHCAHHE, TO UMA BIALEIbIlA

SCHEDUL=_NAME
START _DATE

REPEAT_INTERVAL

END_DAT

DUHATLOM

WINDCW_PHIORLTY

NEXT _START DATE

[ AST _START DATE

NABLED

AGTIVI

COMMENTS

TAKOTO paCllMCAHEKA BBIBOOUTCH B J8HHOM CTOJ’ISHE.
WM Pacnmucanmsa, eCJH OHO CYIIIeCTBYET.

Bpemennas MeTEa OTKPBITHA OKHA. JelCTBYeT TONBKO B TOM CIY-
qae, KOTZa AAA OKHA 3a7aHA BCTPOEHHAA KajleHAapHAA CTPOKA,
a He HMeHOBAHHOE pacliucaHie. BEIBOIUTCA KaK 3HaUYeHUE THUIA
TIMESTAMP(G) WITH TIMEZONE.

Ecam nas oKEHA 3a7aHa BCTpOeHHAs KAJTeHIADHAS CTPOKAa, & He
MMeHOBaHHOE DacHHCaEMe, TO 3Ta KajJeHJapHadA CTPOKa BHIBO-
JUTCA B JAHEOM cToadume (eM. paszen «KameHTapHEIe CTDOKH»
B rIase 8).

Ecan gias oKHa 3azaHa BCTpOeHHasA KajJdeHJAapHAas CTPOKA, a He
HMeHOBAHHOE PAcIHCAHHe, TO B 3TOM CTOJOIIe BHIBOLHTCA MEeTKAa
OKOHUATENLHOTO 3aKPHITHA OKHA. BHBOIUTCH K4K 3HAUEHHE TH-
ma TIMESTAMP(S) WITH TIMEZONE.

ITpomomsHTe TR HOCTL TepHOIa, B TeUeHHe KOTOPOTO OKHO GyIer
OTKPHITHIM. BRIBOAUTCA KAK 3HAYeHHe THIIA DURA | LON.

IIpy HaMOKeHUH ABYX OKOH OKHO ¢ 60Jiee BBICOKHM IIPHOPHTETOM
OyIer OTKEPBITO, & BTOpoe — 3aKphITO. IIpHopuTeTH 0TODpaXKaloT-
oA Kak sHaveHua HIGH m | Ok,

BpemeHHAST METKA CISIVIOLIET) SAIMTAHMPOBAHHOTO OTKPBITHA
OKHA. BRIBogUTCA KAK 3HAYeHMe THIA | [MLSTAMP(E) WITH | IMLZCNL.

BpeMennaa MeTKA MOCASIHETO OTKPHITHA OKHA. BRIBOIUTCA KAK
sHadenHe THra [ IM=STAMP(S) WITH TIMEZONE.

VKkasweBaeT, BRIIOUEHO 11 OKHO (| BJ-/FALSE).

YKaswEBaeT, OTKPHITO JH OKHO B HacTosAwmwit moment (TRUC/
FALSZ)

KOMMEHTapHI’I AT OKHA.

B Oracle 10g Release 2 B mpefcTasmente Cia SCUTDUL TR WINDOWS mo6aBIsTeTCsT
HECKONMBKO HOBBIX CTOJOIIOB, EOTOPEIE 0UeHE TIOJE3HE] B CIIYIAe, 6CIH OKHO
OTKDBIBAETCA BPYIHYEO.

Hwma croadbua

| Omucanne

SCHFEDULE_TYPF

Tun pacnucanua. BoaM0OKHBI CHeIyIONIHe sHatdernns: ONCE, CAl -
ENDAR 1 EVENT.
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Hya cToadua Onmucarne

MANUAL_OPEN_TIMz | Ecau oKHO OBLIO OTKPBEITO BPYYHYK, TO BpeMs OTKPEITHA OTO-
OpazkaeTcsa B JAHHOM cTo101ie B BUe 3HAYeHIsI Trna [ITHESTAMP.,

MANUAL_DURATION [Ecam oKHO OBLIO OTKPEITO BPYYHVI), TO €r0 TPOIOKHTEIb-
HOCTH 0TOOpasKaeTea B IAHHOM ¢TO0Ie B BIIe 3HAYCHHA THIIA
[NT=RVAL.

DBA_SCHEDULER_SCHEDULES

Hpe,z:c*ra:snenne o'roﬁpa}rcae'r cBedeHms 00 MMeHOBAHHEIX pacoHCcaHEHUAX,
EOTOpEIE OIIpeieJIEHEL B Oase AdAaHHBIX.

Hma croaduma | OnmucaHme

OWNER Baagenen pacmizcanusi.
SCHeCUL=_NAME | Mms pacomcanms.
START_DATE IaTa 1 BpeMd NpefloIaraeMoro Hauana JelcTBHA pacnucaEusd.

REPEAT TNTFRVAI | KaxengapHAad ¢cTPOKA, KOTOPAA VKAZKIBAET, KAK YACTO OYVAET To-
BTODATHCA pacucanue. MCTONB3VeT CHMHTAKCHC KaleHIaApHOM
erpokH (Hampumep, FREQ=DATLY; BYMONTH=2). ITozpobdmoe omuca-
HUe CHHTAKCHCA IPHEEIeHO B pazgene «KaizengapHee cTpOKH»

TIaBH 8.
END_DAT NaTa saBepleHUA AeiICTBUA DACTTMCAHMA .
COMMINTS EoMmMeHTADHM DA PACTIHCAHNIA.

B Oracle 10g Release 2 B mpeacTasneAne DBA_SCHEDULER_SCHEDULES pobarma-
eTcA HEeCKOJIbKO HOBBIX CTOJOMOB ANA HONIEpPKKH MeXaHH3Ma s3aJaHui,
VOPaBISeMBIX COOBITHAMH.

Hmsa croadua Onmucanne

SCHEBUL=_TYPE Tun pacnucanua. BosMOMKHBI CIeIVIONTHe sHaueHHs: (HCE,
CALENDAR mx EVENT.

EVENT_QUEUE_OWN=R | HWmsa Brageabiia ouepean cOOBITHI.
“VENT_GUEUE_MAM= s ouepean coORITHI.
=WENT_GUEUE_AGENT |Hma arenTta odepenn coOBITHIL.

“WENT_CONDITICH YeroBHe, BH3BIBAKWOIIEE HACTYILIEHHE COOBITHA.

DBA_SCHEDULER_PROGRAMS

IpeacTaBiesne 0TOGpaMaeT CBeJeHHs 00 HMeHOBAHHBIX IPOTPAMMAX M3
0as3hl JaHHBIX.

HMa croaduna | Onucanue

OWNER Baapenaen mporpaMMe!.

PROGRAM_NAME HMmsa nporpaMmer.
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Hmsa croaduma

Onucanme

PROGRAM_TYPE

PROGRAM_ACTION

Twun nporpammel. HonmyeTHME! caeviome sEaYeHusA: EXECY
TABLE, PLSOL_BLOCK 1 STORED_PROCEDURZ.

Ito genaer mporpamma. duaa PL/SQL-0noka oTobpaskaeTesa
Bech Kod. Jaa xpaEEMOH npoueaypsl oToOpaskaeTeda HasBa-
Hue. {18 HCIOoAHAeMOoro (haiina — MOJHBIH IYTh.

NUMBFR OF ARGUM=NTS| KoamuecTBO apryMeETOR IPOTPAMME (€CJH OHU ecTh). Ecnan

EMABLED
GOMMENTS

APryMEeHTOB HET, BRIBOAHTCHA (.
VrkasrBaeT, BKAWUEHA 11 IporpamMma (| RUE/-ALSE).

KoMMeHTapHy A1 IPOTPAMMEL.

DBA_SCHEDULER_JOB_CLASSES

TIpepcrasnenne oTobparkaeT CBeJeHUA O KIACCAX 3afaHUil m3 0aswl HaH-

HEIX.

Hma eroaéua

Omucane

JOB_CLASS _NAME

RICSOURCT CON-
SUMER_GROUP

SERVICE

LOGGING_LEVEL

LOG HISTORY
COMMENTS

Hma knacca sagaHMii.

HWma rpynns noTpeduTenei pecypeor, KOTOPAS YIPARIAEST BRITe-
JIeHMEM PECYPCOB IJS JAHHOTO KJIACCA 3a/JaAHWI.

Hmsa cepBuca, KOTOPRIN JOMMHEH UCTOIB30BATHCS TAHHKIM KJIAC-
COM 3aJaHHIT.

O6peM KYPHAJIBHBIX JAHHBIX, TOPOMKIAEMEIX 3aTaHUAMH, IDH-
HaJexalluMH JaHHOMY KJaaccy. BoamoxkHble sHauernA: OFF (3a-
IHCh B XX YPHAI He BefeTca), RUNS (zanuch B dKYPHaJ IPOMCXOIUT
TOJMBKO NPH BRITOJAHeHHH 3aganuii) 1 FULL (B sKypHaJ sanuchiBa-
I0TCA Bee ZeficTBHA ¢ 3aganuanu (Eanpumep, ALTER, DROP)).

Koanuectso ,II;HBII;I, B TEUEHNME KOTOPBIX XPAHHUTCA XHYPHA.

KoMMeHTapuu A Kaacca 3aZa M.

DBA_SCHEDULER_WINDOW_GROUPS

Ilpezpcrasnerne oTobpakaeT cBeJeHUA 0 I'PYIIax OKOH, KOTOPLIE oOpefe-
JeHbl B 6a3e IaHABIX.

Hma ¢roabua

Onucanue

WINDCW GHOUP MAME ™A rpynne 0KOH.

FNABLTD

YKaauEeaeT, BKINUSEA 14 rpyana okoH (TRUC/FALST).

NUMBER OF WTNDOWS KoaumuecTBO OKOH, BRANUSHHLIX B JaHHVIO rpynoy. Mmena

COMMENTS

OKOH, NPUHALIEKANUX TPYNONe, TO0CTYIIHE B IPeICTaBIe-
HuH DBA_SCHEDULER_WINGROUP_MEMBERS.

KoMMerETApHY 3715 TPYIINEL OKOH.
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DBA_SCHEDULER_WINGROUP_MEMBERS

Ilpepcrasnenne oTobpaskaeT cBedeHHsI O TPYNOAX OKOH H 00 OKHAX, NPH-
HaAIeRalluX TAKUM TPYynnam.

Hma croadna

Onucanne

WINDCW _GROUP_NAME

WTNDOW HAME

Hma rpynme 0KoH.

Hna oxHa,

DBA_SCHEDULER_JOB_LOG

IToapodrOE oOMCcaEne PTOrC OpeACcTABISHNA IPUBENeHO B pasaese « ¥ IpaB-
JeHHe JKYPHAJTHPOBAHUEM » TJIABHI 8.

DBA_SCHEDULER_JOB_RUN_DETAILS

IToapodmoe onucaEme BTOrO OpeACTABIEEN A IPUBEEHO B pazjene « ¥ IpaB-
JeHHe }KYPHAJIMPOBAHUEM » TJIABHI 8.

DBA_SCHEDULER_RUNNING_JOBS

HPEHCTEBJ}[EHHB OTOﬁpa?ﬂHET CBeEeHIA 060 BCeX 380aHHAX, BBIOOJHSAK-
OIUXCS B TEKYIIIMH MOMEHT B Base JaHHBIX.

Hma ¢eroadua

Omucarne

OWNER
JOB_HAMZ
SEESTON_TD

SLAVE PROG-
ESS_ID
HUNNING_IN
STANGE

KR=S0URC=_CON
SUMER_GROUF

ELAPSED_TIMI

CPU_USED

Baagenel saganms.
Wma sagaamsa.
Hpentudurarop ceanca (13 VST SSTON) 1A BRITOAEASMOTr0 3a1aHHA.

W aeETHOGURATOP DOJUUHEHEOTO IPOLECCa.

Homep srsemmasapa 06asel JaHHBIX, Ha KOTOpoM pafoTaeT gaHHOe
safaHNe. ITOT NApaMeTpP MMeeT CMBICT TOABKO JIA KAACTePHOI (a-
3Bl JAHHBIX.

Hmsa rpynnel morpebuTeneil pecypcoB, ¢ KOTOPOIl CBA3AHO TAHHOE
3anaHKe, YIpaBIdeT BeigeaeHneM pecypeoB (LI, cepBep mapana-
JIeIbEBIX 3aIIpOCOB K T. [.) 33JaHWII0.

Bpewms, mpornieniiiee ¢ MOMeHTa 3allyCKAa NAaHHOTO 3ajaHust. BriBo-
OHUTCA KaK 3HaueHHe THIIa INTZRVAL.

Koaunuectso nukraos LITY (B e IMEUIIAX BPeMeHU }, MCIOIb30BAHHBIX
JAHHEIM 3ajaHMeM. BRIBOIUTCA KaKk dHauenme Tama INTIRVAL.

B Oracle 10z Release 2 B npeacraBiaende DBA_SCHEDULER_RJNNING_JCBS mobas-
JAeTcs HeCKOJIbKO HOBEIX CTOJIOITOB.

Hva eronxdua

Omucanrne

JOB_SJBHAMI

SLAVE 03 _PROCESS 1D

TomoaHUTENBHOE HMA 3aTAHHA (MM ITaTa).

HaenTuduxatop mpolecca ONepalMOHHOH CHCTEMBI I
MOLUMHEHHOTO IPOLEecea.
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KomOuHanmsa cToabnos, 343
moayan obpaborkn, 331
onucanue, 338
napameTpsl, 446
nepeMeHHEbIe CBAakIBaHuA, 330, 349
ADD POLICY, npoueaypa (DBMS RLS)
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454-457
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BEGIN, omepaTtop
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TDE u, 248
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BULK COLLECTINTO, npegio:xenne, 77,
93,137
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110
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BYHOQUR, kawuesoe cioso, 392, 393, 396
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396
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395
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BYWEEKNO, xmouesoe caoso, 396, 387
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calendar string, mapametp
EVALUATE CALENDAR STRING,
nponegvpa, 398
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CASE, onepaTtop, 40-42
CAST TO RAW, dhyakmusa, 229
CBC (Cipher Block Chaining), 202, 226,
227
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126
CFB (Cipher Feedback), 202, 226, 227
CHAIN CBC, xorcranTa, 226, 227
CHAIN CFB, xorcTanTa, 226, 227
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CHAIN_ OFB, kouncrarTa, 226
CHAR, Tun 1aHHEIX, 34
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MD5, nporpamma, 436
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MDS5, nporpamma, 436
CHEK OPTION, ctoaben, 446
CLIENT 1D, cronben, 387,417, 422, 449,
464
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CLIENT IDENTIFIER, croadem, 351
CLOB, Ttumn ganHmx, 34
ENCRYPT, uponenypa, 224
TDE u, 248
EYDPHAIB 3atanui, 417, 418, 422
HEYPHAJIR OKOH, 423
CLOSE, onepaTop, 132
CLOSE_WINDOW, npouenypa, 464
CLUSTER, mpeanoxkenne, 163, 167, 168
COMMENT, kianueBoe cI0BO, 95
comments, aTpudyrT, 424, 427, 428
comments, mapaMmeTp
CREATE_JOB, nponexnvpa, 454-457
CREATE_JOB_CLASS, npoueaypa,
458
CREATE SCHEDULE, npomezypa,
461
CREATE WINDOW, mpouenypa, 462
CREATE WINDOW GROUP,
nponexypa, 463
COMMENTS, cToaben
I'PYIIILI OKOH, 468
KJACCH 3agaHui, 468
OKHa, 413
ILIaHHpoBaHue, 465-467
nporpamMmsi, 468
VIpaBJICHEE 3afaHuAM, 388
COMMENTS$TEXT, croabern, 450
COMMIT, onepartop, 84, 95
DML, Tpurreps: u, 99
ABTOHOMHEBIE TPAH3AKIWH U, 97
COMMIT SCN, croader, 342, 451
COMMIT TIMESTAMP, cronder, 342,
451
COPY JOB, nponexnypa, 458
COUNT, meTon, 81
COUNT, ¢pyurmus, 58
CPU_ TUSED, croaber, 418, 469
CREATE ANY CONTEXT, cucremBadA
npuBuiaerus, 305
CREATE CONTEXT, romauaa, 305, 306
CREATE INDEX, oneparop, 294
CREATE JOB, cucreMHaa IPHERIEI WA,
401
CREATE TABLE, onepatop, 103, 107
CREATE TYPE, onmepatop, 57
CREATE JOB, nponenypa
BJajielell nporpaMmser, 403
I'PYIIILI OKOH, 415
KJacchl saganui, 407
OCTAHOBKA 3agaHui, 411
mapaMeTpsI, 453

pacnucaHua 1, 391
co3gaEne oKoH, 410
VIpaBIeHUe 3afaHuaMe, 384
VIpaBIeHHe Tpollegypamu, 423
CREATE JOB CLASS, nmponeaypa, 407,
408, 419, 420, 457
CREATE PROGRAM, nponeaypa, 402
CREATE SCHEDULE, npouenypa, 399,
460
CREATE WINDOW, nponenypa
ITaThl OKOHYAHHA I OKOH, 412
mapaMeTpsl, 461
OPUOPHTETH OKOH, 411
cozgaEue okoH, 410
VIIpaBJeHHe aTpubyTamu, 423
CREATE WINDOW_GROUP,
npoueaypa, 415, 463
cron, koMasga, 381, 382
CURSOR SHARING, napaMerp, 116,
124,126

D

DATE, Tun gaHHBIX, 35
DBA AUDIT POLICIES, npenctaBieHue,
337, 338, 844, 448
DBA AUDIT TRAIL, mpencrasneHme,
316
DBA COMMON AUDIT TRAIL,
npeacraeaeHne, 350
DBA ENCRYPTED COLUMNS,
mpeacTaBieHue, 247
DBA FGA AUDIT TRAIL, npexcragiae-
HHE
FGA LOGS, tabaunau, 316, 319
aynurT u, 340
BpeMeHHBIe MeTKH 1, 320
mepeMeHHbIe CBISbIBAHIS, 328
croabusl, 340, 342, 350, 449
DBA POLICIES, npezncrasiaermne, 270,
445
DBA SCHEDULER JOB CLASSES,
opexctasaenue, 408, 421, 468
DBA SCHEDULER JOB LOG,
upeancrapiaenue, 407, 417, 469
DBA SCHEDULER_JOB RUN_DE-
TATLS, mpeacraBaerne, 417, 418, 4169
DBA SCHEDULER JOBS,
npeacTasnerue, 385, 386, 400
RUN JOB, mporteaypa, 390
BAageHHe pacnucanuen, 401
cTonbusl, 464
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DBA SCHEDULER PROGRAMS,
npencrasicHue, 467
DBA SCHEDULER RUNNING JOBS,
npencraBieHue, 469
DBA SCHEDULER SCHEDULES,
npencTaraenue, 467
DBA SCHEDULER WINDOW DE-
TAILS, npencraBnenune, 422
DBA SCHEDULER WINDOW
GROUPS, npencrasaenue, 468
DBA SCHEDULER WINDOW LOG,
npencTaBiIeHNe, 421
DBA SCHEDULER WINDOWS,
mpejacraBieHne, 412, 466
DBA SCHEDULER WINGROUP MEM-
BERS, npegcragnenune, 469
DBMS CRYPTOQ, naker
Oracle 10g, 221
AJTOPHTMBI XellupoBauus, 253, 256
Bepcun 1, 192
KOMIIOHeHTH, 437
orTamuna, 193
nmoagepska, 200
pacmndpOBEIBAHNE JAHHHIX, 231, 233
pexoMmergammm, 193, 202
cayuaiiHeie Kaoun, 215
wxdposaHKe TaHHEIX, 224
DBMS_ FGA, naxer
EXECUTE, npuenaerus:, 318, 319,
350
AYIUT ONEepaToOpoB, 339
KOMIIOHEeHTHI, 446
nepeMeHHbIe cEAzmBarEnA, 330, 349
npoueaypei, 338
Cco3aaHIe IMOJNTHE, 318
YCIOBHA ayouTa, 343
DYHKIIHOHANBHOCTE, 314
DBMS FLASHBACK, naker, 334
DBMS_JOB, naxer, 379
DBMS OBFUSCATION TOOLKIT,
naxert, 221
Bepcuu 1, 192
KOMIIOHeHTHI, 430
obaop, 202
oTanunsa, 193
moanepika, 200
DYVHEIHA XeinupoBaEus, 250
mudpoBaHUe JAHHEX, 224
DBMS OUTPUT, maker, 180
DBMS RANDOM, maxer
INITIALIZE, npouexypa, 364

NORMAL, pyuxuus, 453
RANDOM, ¢yurmmsa, 362
SEED, (yurnus, 451
STRING, ¢pyvakins, 365, 367, 374, 452
VALUE, ¢yurmua, 357, 360, 452
dyaKIMH, 357
DBMS REDEFINITION, makert, 319
DBMS RESOURCE MANAGER, naker,
405
DBMS RLS, naxer
ALL ROWS, koucranra, 293
EXECUTE, npusunerus, 270, 280,
281
KOMIIOHEHTEHI, 442
HOBBIE THIE TOJHTHE, 235
mpoBepKa meper obHoBIEHNEM, 271
yaaJaeHue NOIUTHE, 270
DBMS SCHEDULER, naker, 379, 381,
384
EXECUTE, npusmnerus, 401
AAThl OKOHYAHNA A1 0KoH, 412
KaJeHJapHLle cTpoKu, 398
KJIacchl saganmit, 407
KOMIIOHEHTHI, 453
okHa u, 407
OUMCTKA ¥ YPHAJIOB 3agaHuit, 419
cosmanre okoH, 410
cosgaEne nporpams, 402
yupasiaerne arpubyramm, 423
yIpaBleHUe safaHnaMu, 384
VPOBHH KYPHATUPOBAHWS, 419
DBMS SESSION, nmaker, 305, 306
DBMS SQL, maxet, 106, 109
DBMS TRACE, naket, 180
DBMS UTILITY, naxer, 48, 297
DBMS XMLGEN, nmaker, 37
DB USER, ctoabem, 320, 350, 449
DDL (Data Definition Language)
omepartopsl, 98, 107
Tpurreps: DDL u, 98, 103
DECLARE, knioueBoe ¢JI0BO
aunamudeckni PL/SQL, 111
DECRYPT, nporpamma, 438
decrypted data, mapameTp
(DES3DECRYPT), 434
decrypted string, mapametp
(DES3DECRYPT}), 434
DEFAULT, kamoueBoe ¢JI0B0, 38
DEFAULT JOB CLASS, Kaace 38gaHHH,
419, 420
DEL, croaber, 338, 344, 445, 449
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DELETE, omepatop, 85
DML, tpurrepn, 98
EXECUTEIMMEDIATE, otepatop, 107
FORALL, onmepaTop 1, 91
RETURNING, npegaosxenne, 93
ayaut 1, 320, 339, 340
KOHTPOIE T0cTyIa K Tabaune, 287, 288
HeABHEIe KYPCOpHI, 76
mceBmozanucH u, 102
CHHTAKCHC, 87
TPHUITEDH M, 317, 344
ABHBIE KYPCOPHI, 78
DELETE, nmporeaypa, b8
DELETING, ¢yvuxuusa, 103
DES (Data Encryption Standard), 200
DBMS CRYPTOwu, 225, 227
ENCRYPT, ¢dyuruua, 229
Oracle9i, 214
DESS (Triple DES}, mu()posanue
ENCRYPT, ¢pyvexmua, 229
Oracle9i, 214
MHOTOTIPOX 0Hoe Mg posaamne, 210
npumep, 204
dyuxunuy gaq, 225
DES3 CBC PKCS5, kosHcTauTa, 227
DESSDECRYPT, npouezypa, 207
DES3ENCRYPT, nponeaypa, 432-433
DES3ENCRYPT, dyurmus
Triple DES u, 210, 225
BeKTOp HENMHaIuszanuu, 206
BXOJHOe sHaueHHe, 205
npumep, 202, 204
THI JaHERIX RAW 11, 209
DES3GETKEY, nponeaypa, 430, 431
DES3GETKEY, dyrrnus, 215, 223, 431
DES CBC PKCSb, korcranTa, 227
DESENCRYPT, gveERIKA, 225
DETERMINISTIC, npegnoxenue, 63
Direct Path Export, 300
Direct Path Insert, 300
DISABLE, npouenypa, 388, 413, 414, 459
DISABLE_POLICY, mpoueaypa (DBMS_
FGA), 447
agmuancTpupoBaane FGA, 338
onucaHue, 339
DML SELECT, onepaTop
aymTuT v, 332
DML, onepaTopsi, 85, 98
EXECUTE IMMEDIATE, onepatop,
107
FORALL, onepaTop u, 89

SYS, nmoassosarenn H, 316
aTpubyTh Kypcopos, 88, 80
ayzur u, 316, 320, 332, 339, 344
KOHTPOAb focTyna Kk Tadauam, 287
HeABHBIE KYpCopHl, 76
00paboTKa ucKIwUeHni, 89
TIpeguKaThi U, 353
TabnugHbIe QyHKIAE 1, 180
DML, Tpurrepsr, 98
DROP TRIGGER, onmepatop, 103
DROP JOB, npouexnvpa, 390, 460
DROP JOB CLASS, nmponeaypa, 460
DROP POLICY, nponeaypa
DBMS FGA, nakert, 447
DBMS RLS, naket, 270, 444
DROP_POLICY, nponeaypa (DBMS _FGA)
aaMuHuCcTpupoBanue FGA, 388
onHcanue, 338
DROP_SCHEDULE, nponexnypa, 461
DROP WINDOW, upoumenypa, 413, 463
DROP WINDOW GROUP, upouezvpa,
416
DSS (cucTeMBl TOAREP:HKI DPHUHATHA
perrennii), 317
dst, mapamerp
DECRYPT, nporpamma, 439, 440
ENCRYPT, uporpamma, 438
duration, arpudyr, 428
duration, mapameTtp
CREATE WINDOW, mpoueaypa, 462
OPEN WINDOW, mpouegypa, 464
TPUHYINTETRHOE OTKPHITHE OKOH, 414
DURATION, ctonten, 413, 466
DURATION, Tun gaHHmX, 413

E

ECB (Electronic Code Book), 202, 226, 231
ECONTEXT _ID, crontew, 449
ELAPSED TIME, ctoaGen, 462
ELSE, enipazxenne, 42
enable, mapamerp
ADD POLICY, nmpoueaypa, 443, 447
NABLE_POLICY, npoueavpa, 444
ENABLE, npouegvpa, 388, 414, 459
ENABLE, croater, 446
enahled, mapamerp (CREATE JOB}), 454
457
ENABLED, cToxber
FGA, monutukmn, 449
TPYIIBI 0KOH, 468
MMeHOBAHHELIE TPorpaMMel, 468
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okHa, 413, 466
HOJNTHEHR ayguTa, 338
vopaBaeHMe 3aganusamu, 387, 465
ENABLE POLICY, npouezypa (DBMS
FGA), 444, 448
agvmuHaMcTpuporarue FGA, 338
onucanue, 339
ENCRYPT USING, nmpeanoxeniie, 245
ENCRYPT, npouneaypa, 438
ENCRYPT, dyuruua, 224, 437
ENCRYPT 3DES, koucranTa, 225, 227
ENCRYPT 3DES 2KEY, korcrtanTa, 225
ENCRYPT AES128, xoncranTa, 225, 227
ENCRYPT AES192, xoncranTa, 225
ENCRYPT AES256, koHcraHTa, 225
ENCRYPT DES, koucTaHTa, 225, 227
encrypted, napamerp (DESSENCRYPT),
432
encrypted string, napamerp
(DES3ENCRYPT), 432
ENCRYPT RCd4, koucranra, 225
END LOOP, onepatop, 43
ENDw onepaTop
DML, Tpurrepsr, 100
AHOHHMHEIe O10KH, 26
muraMuaueckuil PL/SQL, 111
obpaboTra HeKI0YeHi 1, 47
cnenupUKaAnIY NaKeTos u, 69
Tedo maKetau, 71
end date, arpubyT, 424, 427, 428
end date, mapamerp
CREATE JOB, npomnenypa, 454, 456
CREATE SCHEDULE, npouezypa,
461
CREATE WINDOW, npoueayvpa, 412,
462
END DATE, crondern, 412, 466, 467
ENTRYID, croabew, 450
ERROR#, croabern, 418
ETL (Extraction, Transformation, Load-
ing), upoueccnr, 149, 155, 159
EVALUATE CALENDAR STRING,
npoueaypa, 398
EVENT CONDITION, crontern, 465, 467
EVENT QUEUE_AGENT, croaber, 465,
467
EVENT QUEUE NAME, croabern, 465,
467
EVENT QUEUE OWNER, croafer, 465,
467
EVENT RULE, croaten, 465

EXCEPTION, xamodeBoe ¢iI0Bo, 45
EXECUTE ANY PROGRAM, cucreMmuas
npusmaerus, 404
EXECUTE IMMEDIATE, onepatop, 106,
110
EXECUTE, npusnierusa
DBMS FGA, maxer, 318, 319, 350
DBMS FLASHBACK, maker, 334
DBMS RLS, naxet, 270, 280
DBMS SCHEDULER, naxer, 401
DBMS SESSION, naxet, 305, 306
BJaAae el mporpaMmsl 1, 404
EXEMPT ACCESS POLICY, cuctemuasn
npusuaerus, 280, 300, 303
EXISTS, pyarnu, 58
EXIT WHEN, oneparop, 43
EXIT, oneparop, 43
EXTEND, npouenypa, 58
EXTENDED TIMESTAMP, croxber,
341, 450
EXT NAME, croafer, 321, 450

F

FAILURE_COUNT, ctonfem, 387, 390,
465

FALSE, sanauenne, 31, 35

FETCH INTO, npegnoxenne, 81

FETCH, omepaTop
LIMIT, mpennoxenne, 82
KYpPCOPHBIE TepeMeHHbIe, 83, 84
GYHKIHOHATIBHOCTE, 7D

FGA (metaapuniit aygut), 314—-355
Oracle 10g, 339
AAMWHUCTPUPOBAHKE, 337
HIeHTHPHKATOPH KAHeHTa, 351
KOHTEKCTH IPUAOKEHHA, 351
HaCTpPOHKa, 324
HEI0JIL30BATSIH DARKI TAHHRIX, 350
0030p, 315
oTJanKa, 352
TeXHOJOTHH ayauTa, 344
(PYHKIMOHAJBHOCTD, 314

FGAC (meranpEBIA KOETPOIL ZOCTYIIA),

315

FGA LOGS$, rabmmna
SYS, cxema 11, 348
KypHaa ayauta, 316, 319, 330, 331,

336, 340, 349

FIRST, metozn, b4

FIRST, dyuxnua, 58

FLAGGED ACCESS, tTadnumna, 336
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FLASHBACK TRANSACTION QUERY,
npezcrasiaenue, 340, 342, 451
FOR, mukn, 35, 37, 43
FORALL, onepatop, 76, 81, 8%
FORCE, anauenue, 126
force, mapamerp (DBMS SCHEDULER)
TPYINE OKOH, 416
OCTAHOBKA 3aJaHWi, 458
OTKIYeHNEe OKOH, 413, 459
OTKPHITHE OKOH, 464
vIaJdeHue saganuit, 391, 460
VIaJeHHe KJIACCoB 3aganmii, 460
yiIaleHHe OKOH, 413
vIajJdeHHe paciHcanmui, 461
VIIpaBIeHue saganmamu, 588, 369
force, mapametp (DROP_WINDOW }
vZaneHue oKoH, 463
FORMAT ERROR BACKTRACE,
dyaKIHA, 48
FORMAT ERROR_STACK, pyurunus, 48
% FOUND, atpubyT, 75, 80, 130
FREQ, npeanoskenne, 391, 392, 304
FROM, npennosenue
tabamunrie gy, 149
FUNCTION, ctonber, 445
funetion schema, mapamerp (ADD POLI-
CY), 442

G

GETRANDOMBYTES, dyarmma, 215
GET SYSTEM CHANGE NUMBER,
dbyEruoua, 334
GET TIME, Qyarunma, 297
Globalization Support (Oracle), 126, 210
GLOBAL UID, cToxber
HYPHAT ayIHTa, 341, 450
EYPHAIB 3agaHmii, 417, 422
IJIaHKHpoBaHue, 464
yopaBleHUe 3afaHuamu, 387
GOTO, ouepatop, 40
group_naie, mapaMmeTp
ADD WINDOW GROUP MEMBER,
nponexavpa, 463
CREATE WINDOW GROUP,
nporeznypa, 463
DROP WINDOW, upornenypa, 463

H

handler module, napamerp {ADD POLI-
CY), 446

handler schema, mapamerp (ADD POLI-
CY), 446

HASH, ¢pyuxnua, 252, 440

HASH_ MD3, xorcTaHTa, 253

HASH SHI1, xoncranTa, 253

HASH VALUE, croaber, 127

high, napametrp (VALUE), 360, 452

HMAC MD5, xoueranTa, 256

HMAC SHI1, koucTanTta, 256

HttpURIType, Tun garseix, 37

IDX, cronber, 445
IF, omepatop, 41
IN OUT, mapametp, 67
IN, mapameTp, 67
INDEX BY, npennoxkenue, 54
INDICES OF, xaoueBoe ciaogo, 91
INITIALIZE, npouegypa, 364
input, napameTp
DES3SDECRYPT, nporpamma, 434
DES3ENCRYPT, nporpamma, 432, 433
MDS5, uporpamma, 436, 437
input string, napamerp
DES3SDECRYPT, nporpamma, 434, 435
DESSENCRYPT, nporpamma, 432, 433
MDS5, nporpavma, 436
INS, cronber, 338, 344, 445, 449
INSERT, onepatop, 85
DML, Tpurrepsi, 98
EXECUTE IMMEDIATE, onepaTop,
107
FORALL, omepatop u, 91
VALUE, dyukmua, 358
ayaut u, 320, 339
KOHTPOJB IOCTYIA K Tabaune, 287, 288
HEeABHBIE KYPCOPHI, 76
nceBgosanucy 1, 102
CHHTAaKcHe, 86
Tpurreps 1, 317, 344
ABHBIE KYPCOPEI, T8
INSERTING, ¢yurknusa, 103
INSTANCE ID, croaben, 418, 423
INSTANCE NUMBER, cronder, 341, 450
instance stickiness, arpubyt, 424
INSTEAD OF, Tpurrepu, 98, 104, 219,
346
INTERVAL, 423
INTERVAL, kaioueBoe ca0Bo, 392, 394,
396
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INTERVAL, tun gaEHRIX, 33, 410, 414,
424

INTO, npepnoxenne, 77, 107, 108

IP-anpeca, 345

IS0O-8601, crangaprt, 397

% ISOPEN, atpudyT, 76, 80, 130

IV (BeKTOp HHMIIHAIHAAIIHN)
ENCRYPT, ¢pyurimsa, 231

iv, mapamerp
DECRYPT, nporpanmma, 439, 440
DES3SDECRYPT, nporpamma, 434
DES3ENCRYPT, nporpamma, 432, 433
ENCRYPT, nporpamma, 437, 438

iv_string, napameTp
DESSDECRYPT, nporpamma, 434, 435
DES3BENCRYPT, nporpamma, 432, 433

J

job_action, arpubyT, 424

job_action, mapamerp (CREATE JOB)
HMeHOBaHHBIE IporpaMmsl, 402
coanaHue saganuii, 453, 454
ynpaBJeHHe 3afaHusami, 385

JOB ACTION, croaben, 387, 464

job_class, atpubyt, 424

job_class, mapamerp (CREATE JOB),

407, 454, 457

JOB CLASS, cronber, 417

job_class_name, napamerp
CREATE JOB CLASS, npouexaypa,

457

DROP JOB CLASS, npomenypa, 460

JOB CLASS NAME, croabei, 468

job name, mapameTp
CREATE JOB, npouenypa, 453-456
DROP_JOB, npouenypa, 460
RUN_JOB, npoueaypa, 458
STOP JOB, npoueaypa, 458

JOB NAME, croaber
BRINOJHEHNE 3ajgaHni, 469
JKYPHAJLI 3a1aHuit, 417, 418
IIaHHpoBaHMe, 464
yIopasJeHHe saganaamu, 387

job priority, atpubyt, 425

JOB SUBNAME, croaben, 465, 469

job type, aTpubyt, 425

job_tvpe, mapamerp (CREATE_JOB), 384,

453, 454
JOB TYPE, cronten, 387, 464
job weight, arpubyr, 425

K

key, mapameTp
DECRYPT, nporpamma, 439, 440
DES3DECRYPT, nporpamma, 434
DES3SENCRYPT, nporpamma, 432, 433
DES3GETKEY, nporpamma, 430, 431
ENCRYPT, nporpamma, 437, 438
MAC, ¢pyuknusma, 441, 442

key_string, mapameTtp
DES3DECRYPT, nporpamma, 434, 435
DESSENCRYPT, nporpamMma, 432, 433

L

LAST, pyuruus, 58

LAST RUN DURATION, cronben, 387,
390, 465

LAST START DATE, croaten, 387, 390,
465, 466

len, mapamerp (STRING), 365, 452

LIMIT, npegnoxenne, 81, 139

LIMIT, dyvaxumaa, 58

LOB, Tun gassEmx, 34

noanep;xkka B NDS, 108
mudposasme 1, 193, 209, 222

LOCK TABLE, onepartop, 94

Log Miner, 337

LOG DATE, cronben, 417, 418, 421, 422

logging level, arpudyt, 420, 425, 427

logging level, napamerp (CREATE JOB
CLASS), 419, 420, 457

LOGGING LEVEL, cToaben, 468

log history, arpubyr, 427

log history, napamerp (CREATE JOB
CLASS), 458

LOG HISTORY, cronber, 468

LOG ID, cronben, 417, 418, 421, 422

LOGOFF, tpurrep, 105

LOGON, tpurrep, 104, 105, 304

LOGON_USER, ctoaben, 342, 451

LONG RAW, tun ganusx, 36

LONG, tun ganenx, 34

long predicate, napamerp (ADD POLI-
CY), 443

LONG_PREDICATE, cronGeu, 446

low, mapamerp (VALUE), 360, 452

M

MAC (Message Authentication Code), oz,
222
Oracle 10g, 254
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moanep:#ka, 193
Xell-3HadeHnsa u, 441
MAC, pyvExnua, 441, 442
MANAGE SCHEDULER, cucteMHEas
npusuiaernda, 8%, 411
MANUAL DURATION, cronben, 467
MANUAL OPEN TIME, crontem, 467
max failures, arpubyT, 425
max runs, aTpuoyvt, 425
MD (Message Digest), 250
MDA, anroputy™, 440, 441
MD5, anroputm, 250, 440, 441
Monte Carlo, meTon, 373, 375
MULTISET EXCEPT, onepaTtop Han
MHOMKECTBAMIM, 55

N

naie, napaMeTp
DISABLE, upoueaypa, 459
ENABLE, npoueavpa, 459
National Language Support (NLS}), 126
NCHAR, tun gjassnx, 34
NCLOB, tvn gassERX, 34
NDS (native dynamic SQL), 106
OPEN FOR, oneparop, 109
punHamudeckii PL/SQL u, 111
NEW, ncesgosanuchk, 102
new job, mapamerp (COPY JOB), 459
NEXT, ¢pyarxnusa, 58
next run date, mapamerp
EVALUATE CALENDAR STRING,
nporeaypa, 398
NEXT RUN DATE, croatern, 388, 465
NEXT START DATE, croaber, 413, 466
NIST (HammoHanbHBIH HHCTHTYT
CTAHIAPTOR U TexHOAoTHH}, 200
NLS (National Language Support), 126
NOAUDIT, komauga, 348
NO DATA FOUND,uckaouenue, 78,81,
189
NORMAL, ¢pyurmusa, 453
NOT NULL, Boipaxenne, 38
% NOTFOUND, atputyr, 75, 80, 82, 130
NULL, sHauenue, 29
NOT NULL, Buipaxkenue i, 38
aTpu6yTE HeABHEIX KYPCOPOEB, 78
reHepHpPOBAHKE CIYYIANHBIX SHAYCHHN
c, 374
JTOTHYeCKHe BHIpaKeHud, 31
JOTUYECKMH TUIT TAHHBIX, 35
mepenaua, 107

npeguKaTol U, 281
npumenenue RLS k cTonbiam m, 293,
204
NULL, onepatop, 40
NUMBER, Tun gannanx, 30, 34, 210
number_bytes, napamerp (GETRANDOM-
BYTES), 437
number of arguments, arpubyr, 425,
427
number of arguments, napamerp
{CREATE JOB), 453, 455
NUMBER OF ARGUMENTS, cTtonber,
468
NUMBER _OF WINDOWS, cTonberm, 468
NVARCHARZ, tun jaHHBIX, 34

(o)

object_name, mapaMeTp
ADD_POLICY, nporeaypa, 442, 446
DISABLE POLICY, npoueaypa, 448
DROP_POLICY, npouegypa, 444, 447
ENABLE POLICY, uponenypa, 444,
448
REFRESH POLICY, mpomeaypa, 445
OBJECT NAME, croaben, 837, 445, 448,
450
OBJECT OWNER, cronder, 445
object schema, mapameTp
ADD_POLICY, nponeavpa, 442, 446
DISABLE POLICY, nmpouenypa, 448
DROP_POLICY, npouegvpa, 444, 447
ENABLE POLICY, npomnenypa, 444,
448
REFRESH POLICY, nponeaypa, 444
OBJECT_SCHEMA, cronben, 337, 448,
450
Oerr, VTHJINTa, 354
OFB (Output Feedback), 202, 226
OLD, nceraosanuck, 102
old job, mapamerp (COPY JOB}, 459
OPEN FOR, onepatop, 109, 110
OPEN_ CURSORS, napamerp, 132
OPEN_WINDOW, npoueavpa, 414, 463
OPERATION, crondern, 342,417, 421, 451
OPS$, peructpanua, 383
opt, mapametp (STRING), 365, 366, 452
OPTIMIZER MISMATCH, ctonten, 128
ORA-01000, ommoka, 133
ORA-01007, ommmoka, 186
ORA-01031, omudra, 306
ORA-01555, omudka, 139
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ORA-04081, omrubka, 99, 104
ORA-04085, omubka, 102
ORA-06550, ommoka, 142
ORA-12090, ommbka, 319
ORA-28102, omubka, 339
ORA-28110, omnbka, 298
ORA-28112, omubka, 299
ORA-28113, omnbka, 299
ORA-28115, omrnbka, 272
ORA-28138, omubxa, 340
ORA-28233, omrubka, 214, 239
Oracle 10g
DBA_AUDIT POLICIES,
mnpeacTaBiIeHue, 338
FGA u, 339
RLS u, 263, 291
SHA-1, xemmposasne, 252
TDE (npoapaunoe nmmgpoBaHHe
NaHHHX), 243
Hactpoika FGA, 326
ONTHMHSATOP 1O CTOMMOCTH H, 315
0coBeHHOCTH avanTa, 319
pekomerganuu, 193
yIpaBJeHHe KJapodaMu, 233
mupoBarue, 221
Oracle Advanced Queuning (AQ), 332
Oracle Advanced Security Option (ASQO),
192, 200, 241
Oracle Streams, 332
Oracle Technology Network (OTN), 18
Oracle Wallet Manager, 247
Oracle8i, 218
Oracle9i
FGA, 314
MD35, anropurs, 250
RLS u, 263, 291
static policy, mapamerp, 295
KomOMHALMSI cTONOIoEB, 343
nactpoiika FGA, 326
oco0eHHOCTH ayauTa, 319
wuposarue, 202
ORDER, npeanosxenue, 163, 165, 167,
168
0S PROCESS, cronber, 341, 450
0S_USER, croaben, 320, 449
OTHER _GROUP, rpynna, 406
OUT, napametp, 67
OWNER, croanben
BBHINOJHEHHE 3ataHnii, 469
MYPHAIBI 3a7aHMiL, 417, 418
HMeHOBAHHBIE IPOrpaMMel, 467

HMeHOBAHHEIE pacnucasnsd, 467
mwiaExHpoBanme, 464
yInpaBJieHHe 3ajaHuAMH, 386

P

PACKAGE, cronden, 445
PAD NONE, koucraaTa, 226
PAD PKCS5, koreranTa, 226, 227
PAD ZEROQO, koHcrauTa, 226
PARALLEL ENABLE, npegno:xerne, 63,
163
PARTITION BY ANY, napameTp, 163,
167
PARTITION BY HASH, napameTp, 167,
168
PARTITION BY RANGE, napameTp, 164,
167, 168
PARTITION BY, npennomxkenue, 163
PF FUNCTION, cronbew, 338, 449
PF OWNER, croaben, 445
PF PACKAGE, croaben, 338, 449
PF SCHEMAwM cTon6en, 338, 448
PGA (Program Global Area), 159, 305
PIPE ROW, komaHnza, 63, 158
PIPELINED, kawuesoe caoso, 158
PIPELINED, npexao:xenue, 63
PKCS#5 (Public Key Cryptography Sys-
tem #5), 201, 226, 227, 231
PL/SQL Developer, 180
PL/SQL A3EK OporpaMMIPOBAHH,
Bepeuy, 14
pecypenl, 16
GYHEIIMOHATBHOCTS, 8
XapaKTepuCeTUKH, 23
2JIeMeHThl CMHTaKcHea, 24
PLNet.org, 19
PLS INTEGER, Tun ganHbIx, 35
FORALL, onepaTtop u, 92
typ, mapamerp, 252
accOMMATHEHEIE MACCHBEI M, 53
POLICY COLUMN, cronben, 337, 448
POLICY COLUMN_ OPTIONS, croaben,
338, 344, 449
policy function, napamerp (ADD POLI-
CY), 443
POLICY GROUP, cronben, 445
policy _name, napamMeTp
ADD_POLICY, upoueaypa, 442, 446
DISABLE_POLICY, npoueznypa, 448
DROP POLICY, npomeaypa, 444, 447
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ENABLE POLICY, npoueaypa, 444,
448
REFRESH POLICY, nmpoueavpa, 445
POLICY_NAME, cronber, 337, 445, 448,
450
POLICY TEXT, crondern, 337, 448
policy type, mapamerp (ADD POLICY),
295, 443
POLICY TYPE, cronber, 446
PQ (Parallel Query), cepreprr, 161, 163,
169,172
PRIOR, dyrKnMa, 58
program_action, arpudyr, 427
PROGRAM_ACTION, ctonbemn, 468
prograun name, aTpuoyT, 426
program_name, napametp (CREATE
JOB), 455, 456
PROGRAM NAME, croaber, 467
program_type, arpubyr, 428
program type, napametp, 403
PROGRAM _TYPE, croaber, 468
PROXY SESSIONID, croaten, 341, 450
PURGE_LOG _PROG, nporpamma, 419

Q

Qunxo (Quality In, Excellence Out}, 19
Quest Pipelines, 19
Quest Software, 19

R

RAC (Real Application Clusters}, 341,
408, 418, 423, 424
RAISE, onepatop, 46
RAISE APPLICATION_ERROR,
nmpoueaypa, 46, 47
RAISE EVENTS, ctronxber, 465
RANDOM, dvurnusa, 362
RANDOMBYTES, ¢pyurknmsa, 223, 224
RANDOMINTEGER, dbyakaoma, 224
RANDOMNUMBER, dvukmusa, 224
RAW, Tum naHERIX, 36
DESSGETKEY, iwwaximma, 217
HASHwm dyeKnna, 252
reHepupoBaHue Kiwueii, 216, 218, 223
upeobpasoBanue K, 224, 228
mudposarEne, 203, 209
RAWTOHEX, ¢pyuknua, 20¢
REF CURSOR, tun gasueix, 36, 140
SYS REFCURSOR, ciaado Tunusupo-
BAHHBIH THII, 84
BIOMKeHHe i, 187

KYpPCOpHBIE IIepeMeHHbIe, T4, 84, 85
maccoBasa Boibopka, 137
obnasnerue, 83, 187
CEeKIIMOHUPOBaHKe aamucei, 163
crmenu(hUKATIMY NaKkeTos U, 69
IHUKJAR ¥, 172
REFRESH_POLICY, mpouenypa, 444
REMOVE WINDOW GROUP MEM-
BER, npouenypa, 416
repeat interval, arpubyr, 426, 427, 428
repeat interval, mapamerp, 380
CREATE JOB, mpoueaypa, 454, 455
CREATE SCHEDULE, nponeaypa,
461
CREATE WINDOW, npoueaypa, 462
KaJeHJapHEe CTPoKH, 391, 392
(PYHKIHOHAJIBHOCTE, 385
REPEAT INTERVAL, cronber, 387, 401,
412, 465, 467
REQ _START DATE, croxnben, 418, 422
Resource Manager, 380, 405, 410, 412
resource consuier group, arpudyr, 427
resource_consumer_group, mapaMmerp
(CREATE JOB CLASS), 457
RESOURCE CONSUMER GROUP,
cTonbern, 468, 469
resource consuer plan, mapamerp
(CREATE_JOB_CLASS), 409
resource plan, atpubyT, 428
resource plan, mapamern (CREATE
WINDOW), 461, 462
RESOURCE PLAN, cronbemn, 412, 466
restartable, aTpubyt, 426
RETRY COUNT, croaben, 387, 465
RETURN, onepatop
KOHBellepHI0BAHHBIE TalIHUHbIE
pyurunun, 158
RETURN, npegio:xenme
REF CURSOR, Tunw, 83
caafo THINSHPOBAHHEIE THIIBI, $3
CTPOro THIUSHPOBAHELIC THIIEL, 84
GyHEIMY U, 62
return date after, mapameTp
EVALUATE CALENDAR STRING,
npouegvpa, 398
RETURNING, npegno:xenue, 33
RETURNING INTO, npegnoskenne, 81
RLS (6eaomacHOCThL Ha YPOBHE CTPOK), 263
{em. maxxwe maker DBMS RLS), 351
FGAn, 315
Oracle n, 291
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VPDu, 301
Hcnoabnadosanme, 270
KOHTEKCTH IPHIoMeRnd, 303
oTJaanka, 288
TONUTHER 11, 318
npumep, 266
dhyurnuu Oracle u, 302
RMAN, mHKpeMeHTAIREHOE PEIEPBHOE
KonuporaHume, 385, 403
ROLLBACK, omeparop, 34, 95
COMMIT, omepatop u, 95
DML, Tpurreps! m, 99
ABTOHOMHBIE TPAH3AKIHH U, 97
ROLLBACK TO SAVEPOINT, onepaTop,
94
ROUND, ¢yaroua, 360
% ROWCOUNT, arpudyr, 70
WHERE, npegnomxkenne 1, 76
ommcanme, 130
ABHBIE Kypcophnl, 80
ROW 1D, croaben, 342, 451
ROWID, tun gannwuix, 36
% ROWTYPE, arpudyT
EXECUTE IMMEDIATE, omepatop,
107
REF CURSOR, tumnsi, 83
BAIINCH HA OCHOBE Kypeopos, 50
3AIIMCH Ha ocHoBe Tadaui, 50
KVPCOPHLIE IepeMeHHbIe, 36
MPUBSIAKA K 3anucu, 40
ROWTYPE MISMATCH, nckmoueHRe,
85
RUN_COUNT, croader, 387, 390, 465
RUN DURATION, croabern, 418
RUN JOB, mpoueaypa, 389, 390, 458
RUNNING INSTANCE, cron6emn, 469

S

SAVEPOINT, onepatop, 94

schedule limit, arpudyr, 426

schedule name, arpudyT, 426, 428

schedule name, napamerp
CREATE_JOB, npouenypa, 415, 454,

456

CREATE_SCHEDULE, mponenypa, 461
CREATE WINDOW, nmpouenypa, 462
DROP SCHEDULE, npoueaypa, 461
mwranupoBanue, 380, 401

SCHEDULE NAME, cronfer, 412, 466,

467

SCHEDULE OWNER, croaden, 401,412,
466
SCHEDULER$_EVENT_LOG, taéammua,
407
SCHEDULER$ JOB RUN DETAILS,
Tabauna, 419
SCHEDULE TYPE, crongern, 401, 465,
467
SCN (cucremubil HoMep H3MeEeHHA), 322,
324, 341
SCN, cronden, 324, 450
sec relevant cols, mapamerp (ADD POLI-
CY), 292, 443
sec_relevant cols opt, mapametp {ADD
POLICY), 293, 443
SEED, ¢pvHKIHA, 451
seed,napamerp (DESSGETKEY), 431
seed string, mapamerp (DES3GETKEY),
430, 431
SEL, cronbern, 338, 344, 445, 449
SELECT FOR UPDATE, onepatop, 35
SELECT INTO, npeaioxenye
BULK COLLECT, upeaaoxkenue u, 81
HesBHBIE KYpCOpHI, 73, 76, 78
SELECT, onepatop, 73
CURBSOR, BuIpakenue, 74
CURSOR, kmwdesBoe caoso, 148
EXECUTE IMMEDIATE, onepartop,
107
FGA u, 339, 348
FOR, mukn u, 44
INSERT, omepaTop 1, 86
SYS REFCURSOR, Tun ZaHHLIX H,
185
VALUE, Qyarumua, 358
ayaut u, 320, 340
B KauecTBe TapaMeTpa, 164
KOJIJIEKIIHH B KaYeCTBe NADAMETDOR,
190
KYpPCOpPHBIE lIepeMeHHble, 84
Kypeopsl 1, 156
HeABHBIE KypCopsl, 77
TmepeMeHHbIe CBA3bIBAHNA U, 328
OpeguKATHI 4, 353
PEesVIBTHPVIOIINE MEOMKecTBa, 152
TabanuHbie pyarmmuy, 149, 150, 177,
180
Teno nmaxkera u, 70
Tpurreps v, 316, 317
dbyuxum u, 63
ABHBIE KYPCOPHI, T8
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SELECT, npusuaerus, 319
SERVERERROR, Tpurrep, 104, 106
service, atpudyT, 427
service, mapametrp (CREATE JOB
CLASS), 409, 457
SERVICE, crontern, 468
SERVICE NAME, napamerp, 408
SERVICE NAME, cronbei, 408
SESSION ID, ctontem, 418, 449, 469
SET TRANSACTION, onepatop, 94
SET ATTRIBUTE, opoueaypa, 423
SET CONTEXT, ¢pyarmusd, 305
set dept ctx, nponeaypa, 305, 306, 310
SET IDENTIFIER, dhyEERIEI
DBMS SESSION, nmaker, 387
SGA (System Global Area), 141, 145, 146
SHA-1 (Secure Hash Algorithm 1}
ANTOpPHUTM, 222
MAC u, 256, 441
KpunTorpadguueckoe XeInpoBaHNe,
250, 252
nmoggepskka, 193
SHUTDOWN, tpurrep, 104, 105
SIMILAR, srauenue {ALTER SESSION),
124,126
SLAVE OS PROCESS ID, croabemn, 469
SLAVE PID, ctoxGer, 418
SLAVE PROCESS ID, cronden, 469
SQL Trace, 180
SQLASTPlus, cpega, 89
SQL BIND, cronber, 321, 328, 329, 344,
450
SQLCODE, dvErmua, 48
SQLERRM, ¢veERINA, 48
S5QL% FOUND, aTtpudyT, 78, 88
SQL ID, cTrondem, 127
SQLY% ISOPEN, atpudyr, 78
SQL*Loader, 300
5QL% NOTFOUND, aTpubyT, 78, 88
SQL*Plus, 381, 383
8QL% ROWCOUNT, arpubyr, 78, 88, 109
SQL TEXT, eronden, 320, 329, 344, 450
sre, mapaMeTp
DECRYPT, nporpamma, 439, 440
ENCRYPT, uporpamma, 437, 438
HASH, ¢pvuaxnnma, 440, 441
MAC, Qvarnma, 441, 442
STANDARD, naxer (PL/SQL), 34, 45
start date, arpudyr, 426, 427, 428
start date, mapamerp
CREATE JOB, npouezypa, 453, 455

CREATE SCHEDULE, nponeaypa,
461
CREATE WINDOW, npoueaypa, 462
EVALUATE CALENDAR STRING,
nponeaypa, 398
START DATE, cronbten, 387, 412, 465—
467
START SCN, cronber, 341, 451
START TIMESTAMP, ctoaten, 342, 451
STARTUP, tpurrep, 104, 105
STATE, cronden, 387, 465
STATEMENTID, croabe, 450
STATEMENT TYPE, cronbemn, 340, 450
statement_types, mapametp (ADD_POLI-
CY), 288, 339, 443, 447
static policy, mapamerp (ADD_POLICY),
272, 295, 443
STATIC POLICY, cronben, 446
STATUS, cronber, 417, 418, 421
STOP_.JOB, nmpounenypa, 388, 458
STOP JOB, (pyuxuua, 389
stop on window close, arpuiyt, 426
stop on window close, mapametp
(CREATE JOB), 411
STRING, dyeknusa, 357, 365, 452
mapaMmeTpsl, 367
CTPOKH CAy4alHoil AauHbL, 374
STRING TO RAW, dyuxuus, 228, 229,
239
S8YS, moassosarens, 315, 316, 331, 411
SYSAUZX, raGrHuuHOE IPOCTPaHeTRO, 419
SYS CONTEXT, gpyuxnus, 290, 291, 305
5YS REFCURSOR, tun gauebIX, 84
npumMeps, 36, 140
Tabanunee QyERIET 1, 185
System Global Area (SGA), 141, 145, 146
SYSTEM, cronben, 388, 465
SYSTEM, Tabandueoe npocTpaHCcTBo, 331

T

TABLE NAME, cronden, 342, 451
TABLE OWNER, croaber, 342, 451
TDE (Transparent Data Encryption),
IpospadHoe MudpoBaHMe JTaHHBIX ), 243
TERMINATE, npouenvpa, 364
TIMESTAMP, cronter, 320, 449
TIMESTAMP, THII TaHHLIX, 35
JKYypHAIL! 3agannii, 418
JKYPHAIBI OKOH, 422
MMeHOBAHHEIe pacnucasns, 400
KajJdeEaapHue cTpoky, 398
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okHaHu, 412, 413
IJIaHUpOBaHMe 3aganuii, 387, 465
TO, npegnosxkenne, 96
TOO MANY ROWS, uckmwouenue, 78
TRANSACTIONID, cronen, 341, 342,
450
Transparent Data Encryption (TDE},

Tpo3pavHoe MH(MPOBAHNE JTaHHBIX, 243

TRIM, nmponieaypa, 59

Triple DES, mmdposanne, 210

TRUE, auauenue, 31, 35, 42

typ, mapaMeTp
DECRYPT, nporpamma, 439, 440
ENCRYPT, nporpamma, 437, 438
HASH, ¢vuxnua, 440, 441
MAC, @vaknua, 441, 442
AJArOPHTMBI XeIIHPOBaHUA, 256
obbeguHeHMe onnuil, 226, 227

TYPE ... RECORD, oneparop, 51

% TYPE, atpubyT, 39, 152

TYPE, onepatop, 84

U

UGA (User Global Area), 159
UNDO _CHANGE#, cronben, 342, 451
UNDO RETENTION, napamerp, 322
UNDQO _RETENTION PERIOD,
mapamertp, 324, 347

UNDO SQL, cronber, 342, 451
UNIX-okpy:enne, 381, 382
UPD, cronber, 338, 344, 445, 449
UPDATE, onepaTtop, 85

DML, Tpurrepsi, 98

EXECUTE IMMEDIATE, omepaTop,

use current session, mapamerp (RUN
JOB), 458
USER DUMP DEST, mapametp, 298,
299, 301, 352, 354
USERHOST, crondern, 321, 449
USER_NAME, cToaber, 417, 421
USING, nmpenao:xerne
CREATE CONTEXT, onmepaTop, 306
EXECUTE IMMEDIATE, onepatop,
107
OPEN FOR, omeparop, 110
KOHTEKCTH IPHAOKEHH, 305
UTL_FILE, maket, 235, 242
UTL_I18N, nmaret, 228, 239
UTL RAW, naket, 222, 228, 238
utPLSQL, cpega TecTHpoBaHMA, 19

Vv

VALUE, dyuroua, 357, 360, 362, 452
VALUES OF, kiaio4ueBoe ¢10B0, 91
VARCHARZ, tun ganunix, 34
DES3GETKEY, dyurnua, 215, 217,
223
ENCRYPT, dyurmusa, 228
MD5, aaropurm 1, 250
RAW, Tun ganasx 1, 36
ACCOIMATHBHEIE MACCHEBERI U, H3
snavenume NULL, 29
H3MeHeHHe CBUHCTB, 424
KpunTorpaduaeckoe XellupoBaHue,
2583, 254
(QYHKIINA TOIATUKN Be30IacHoCTH,
270
mugporarme w, 203, 210

107 VARRAY, (MaccHBH nIepeMeHHOH JIHHE),
FORALL, onepaTtop 1, 91 53, 56
ayaut 1, 320, 339 VLAN, BupTvaabHad JOKAJIBHAA CETh, 241
KOHTPOJIB ZOCTyIA K Tabaune, 287, 288 VEOPEN CURSOR, npencrasaenne, 127,
HeABHBIE KYPCOPHI, 76 132, 146
nposepka, 271 VPD (Virtual Private Database}, 283, 301
ICeBIO3anmncH H, 102 VS$SESSION, npeacrasaenne, 351, 408
CHHTAKCHC, 86, 87 V$SQL, upeacrasaenue, 127, 330
Tpurrepsl 1, 317, 344 V$SQL_SHARED CURSOR,
ABHBIE KYPCOPHI, 78 npejcTaBIeHue, 128
update check, mapamerp (ADD POLICY), VESYSSTAT, Tabauna, 115, 116
272, 4438 VSVPD POLICY, mpencTaBlneHue
UPDATING, dyvakous, 103 CJI0Baps JaHHEIX, 301
URI (Universal Resource Identifier), 37
URIType, Tun gassbIX, 37 W

UROWID, tun nanusix, 36 WHEN OTHERS, npearo:xenue, 48
USTASCII, vaGop cuMBOIOR, 27 WHEN, npenioxenye
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DDL, Tpurrepsi, 104
DML, tpurreps, 101
HCKJIIYeHna H, 46
WHERE, npennoxenue, 293
DELETE, onepatop, 87
EXECUTE IMMEDIATE, omepatop,
108
UPDATE, onepaTop, 87
KVPCOPHEIE BEIPAMKEeHWA 1, 145
npenukart i, 264
TPUITEDE! U, 345
VCIOBMS Ay IWUTA M, 327
which, mapameTp
DES3SDECRYPT, nporpamma, 434, 435
DESSENCRYPT, nporpamma, 210,
432, 433
DES3GETKEY, nporpamma, 216, 430,
431
mudposanre 1, 211
WHILE, ki, 44, 54
WINDOW DURATION, croaben, 423
WINDOW GROUP NAME, cTonben,
468, 469
window_list, mapamerp
ADD WINDOW GROUP MEMBER,
mnponexnypa, 463
CREATE WINDOW_GROUP,
npouenvpa, 463
window name, mapameTp
CLOSE WINDOW, mpoueaypa, 464
CREATE WINDOW, mponenypa, 461,
462
OPEN_WINDOW, npoueznypa, 464
WINDOW NAME, croaben, 412, 421,
422, 466, 469
window priority, atpubyr, 424, 428
window priority, mapamerp (CREATE
WINDOW), 411, 462
WINDOW_PRIORITY, croabew, 413, 466
Windows-okpyaxenne, 381, 382
WORK, kawuesoe caoso, 35

X

XID, cToabern, 341, 342, 451
XML (Extensible Markup Language), 37
XMLType, THO JaHHEIX, 37

A

a0CTPAKTHRIE TUILI JAHHBIX, 33
ABTOHOMHBIE TpaH3aKOWUH, 96
DML, Tpurreps u, 99

SHYPHAI ayauTa u, 347
o0paboTra ucKIoYeHnd 1, 89
TabauuHbie pyEKnne 1, 180
ANTODUTMBI
KpUnTorpadgueckoe Xermposanue,
250
comocTasiaeHne, 123
mmdposarue, 200
aHOHUMHBIE O0M0KH, 25, 26
BRITIOJIHeHHe, 385
IIaHUpyeMEle nponecest, 402
paszgen oOBABIEHHH, 37
ACHMMeTpHYHOe mH(ppoanue, 195, 197
ACCOIMATHBHBIE MACCHBBI
BBHIZ0B, 59
3amMeH 0 ToBTOpax, 175, 176
KoaJernun, 53
nogaep:xka B NDS, 108
npuMeprl, 54
TabanuHbie QyHEKUUE 1, 151
aTpubyTe, 351, 423
aTpulyTH Kypeopos, 75, 129
DML, onepaTopsl, 88
REF CURSOR, 142
HesIBHBIE KYPCOPHBI, 78
SIBHBIE KYPCOPHI, 80
ayaur, 314
(ca. FGA), 314
DBMS FGA, naxer u, 446
FGA u, 348
Oracle, TexHONTOTHY, 344
BRIGOD CTOABITOB 5T ayAuUTAa, 325
erIfop yeaoeuit, 326
smypHaI, 315
DML, onepaTtops, 332
FGA u, 345
FGA LOGS$, ta6mmna, 319, 331,
336, 340, 349
SELECT, omepaTop u, 332
BEIKUeHHe, 327
zamuck, 316
3amuTa, 337
MPEeAYIIPeKISHNA H, 332
Tpurrepsi, 347
obmas uadgopmanus, 315
TOJIb30BATENRCKAS HACTPOMKA, 332
pasnuUHbIE BepcuH Ha3bl JAaHHBIX, 319
ayrenTH(puKanua, 321, 383

b

Oaskl ZAHHEIX
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Hez0nacHocTs, &
BJI0MKCHHDbIC TAOJAMIHL 1, 53
TeHepPATOPHI CAVIANHEIX Tncet 1, 356
3aBHCHMOCTh ayAHTa 0T Bepeun, 319
MTAAHUPOBRAHYE BRITTOTHEHNUA 34 JaHUH,
379, 381
OpOrPaMMHEIe JTaHHERIE 1, 32
nporpammel Ha PL/SQL, 24
MPO3pPATHOE MIMPOBAHNE TAHHEIX
(TDE), 243
TpaHaaKIUM 1, 94
VI pABJIEHHE KIYaMH, 233
6e30TACHOCTR, 265
{ca. marawe FGA), 314
0a3Kl TAHHEIX, 9
AAMHA KMwua u, 197
KOHTEKCTH OPHIOKeHNA, 300
KOHTPOJIMUPYEMOCTD, 314, 315
IJIAHUpOBaHMe 3a1anuii u, 382
coab H, 248
wxdposanne u, 198
0JI0KH
aHoHUMHBIE, 385, 402
06paloTEN HCKII0UeHNI, 25
oburas mHGopManus, 24
Oponeayps 1, 60
Gnounoe mudposanue, 205, 222
OyaeBnl auTepansl, 31
«OymasxERK», 242, 243, 247

BeKTOD HENIHaIusanun, 206
mwudpoBaEne, 214
Bepenu, PL/SQL, 14
BellleCTReHHKIe yucaa, a0
BHDTYANBHAS JOKANBHAA ceTh (VLAN),
241
BJIOKEHHE
REF CURSOR, Tun ganewix, 187
Kypcopsl, 187, 144, 182
Tabaugnsle GyHKINH, 155, 159
BJIOXKEHHBIE TAOIHIIBI, D3
KOJMNeKIHHK, 53
BpPEMeHHEEBIe METKU
FGAmn, 317, 345
aamucH EypHana, 417, 421
Ha4a 0 saganms, 387
okHawu, 412, 413
IpencTaBAeHHe CA0BaPA JaHHEIX, 320
pacitupenHbie, 341
PeTpoOCIeKTUBHLIH 3anipoc, 322, 342

THIILI JAHHEBIX, 35
TpUITEPH 1, 344
$puKcanua u, 342

BRIGOpKA JTAHHBEIX, 73
BULK COLLECT, mpeano:sxkenne, 81
AHANK3 BRIIOJIHEeHHUs, 317
samnucH, 137
KYPCOPHHIE TepeMeHHbBIE, 82, 84
Kypeoph #, 75, 113
MaccoBad, 137, 173
HeABHBIE KypCopsl, 76, 77
OTCAe:KHBaHHe, 345
npumeHenne RLS K ctonbuam, 291
IpoBepKa nepesanucu, 301
PETPOCHEKTHBHLIE 3alpPOCH], 321
ABHEIE KYPCODEL, T8

BHIPAMEHNA
CASE, oneparop, 41, 42
DML, onnepaTops 1, 92
KypCcOpHHIe Buipaxkenus, 137, 144
GyHKINK K, 62, 64

r

TeHepUpOBaHUe Kaoueti, 214, 222
raaBHEBIE TpaHEsaknuy, 96
raodaasHas 00aaCTE TOJL30BATENeIH
(UGA), 159
rio6aLHEIE TepeMeHHEIe
KOHTEKCT Ipuaokesusa v, 304, 309
(QYHKITMH TOTATHKY Ge30TTACHOCTH H,
285, 286
raobansueiii UID, 417, 422
TPYNIHUPOBKA MOTOKa, 167

a

JAHHBIE
ABOMYHEIE, 36
AMHAMUYECKHWH nocTyn, 142
H3MeHeHHNe, 85
KpuntorpadHiIecKkoe XeIIUPOBaHHE,

248

IpeacTaBuTeAbHEIR, 356
pacmuppoebiEanue, 207
mudposarue, 192, 202, 224

JATHL
BULK COLLECT, upegaoxenue, 81
nepegaua, 107
TUNB] JAHHLIX, 35

metanabHBIN ayauT (em. FGA), 314

JeTadbHEIN KoHTpoab gocTyia (FGAC),

315
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Jemupposanue, 258
OHMAIasoH, saganne, 360
auamnasoHa omepatop (..}, 28
IMHAMHIECKHE MOJTUTHKHX

static policy, mapamerp u, 272

ompenenenve, 278

npumep, 275

CTATHYECKHE MONUTUKHE 1, 295
auHaMmmueckui PL/SQL, 106, 110
nnHamudeckmnit SQL, 106
guHaMuueckuii SQL (NDS)

MATKOE 3aKPEITHE KYPCOPOB, 135
IOBEPeHHBIE NIPOoIeaypsl, 306
IOMOJHERNE, 226, 227

XK

HYDHAJ ayIHTa
FGA LOGS$, radnuua, 330
JKYPHAAHPOBAHNE, YIpaBaeHue, 416

3

3aroaoBKm, 25, 171
saganusa, 380
DBMS SCHEDULER, naket, 453
sypHanel, 417
wjaaccel, 380, 407
nmaKeTH 1, 453
yopasleHue aTrpudyramu, 427
oxkHau, 411
mwiaapupoBanue cpegerBamu Oracle, 381
vipasJaeHue, 384
aTpudyTamu, 424
npuopuTeTamu, 405
BAKPBITHE KYPCOpoB, 75
MsTKoe, 132
HeABHBIE KVPCOPH, 77
asnoe, 134
SBHEIE KYDCOpPH, 78
samucH, 50
Boiffopka, 137
obuapy:xenue mosTopor, 174
orpaEmndeHue no epemMen, 181
IpPUBAZKA K Kypeopam, 40
mceBgozanucH, 102
pacmpemeneHune, 162
Tabauunble PYHKIUE U1, 149
3aTOJHHTEds, 201
S8NIPOC TAHHEX, THINYHEE ONepanun, 74

"

WAeHTH(HUKATOPHL
KaK JeKceMbl, 27
KJIHeHTa, 351
HMMeEOBaHHBIE OJ0KH, 25
UMeHOBAHEBIE MporpaMmMel, 380, 402
MMeHOBAHHBIE pacmucanus, 380, 399, 409
MHICKCHEIe IepeMeHHbIe, 37
HHEIEKC-Ta0JaHIE (CM. ACCOIIHATHBHBIE
MAaccHBHI}, 36, 151
MHIEKChI
DDL, onepaTopst 1, 103
TDE u, 248
TeHepaTophl CAYYalHBIX YHcea 1, 356
mugpoBaEne u, 258
MHEMIHAJHU3AINY pasge, 71
HuTepHeT, THIR JaHHBIX 11, 37
MCKJIKOUeH 1 pasaen
o0paBoTra ucKAwUeHnil, 47
Teno maxkerau, 70
VCKIIoueHn s, obpaboTka, 45
FORALL, onepaTop, 92
BeTpoeHHLIe QVHEKIHNY 1, 48
punamuueckuii PL/SQL, 111
mMozeas 00padorru, 331
HeABHBIE KYyPCOpHI U, 77
Tponenyps 1, 61
dyHKIIMH 1, 64
MCIIONHEeHUT Pasge
Teao maxkera 1, 70
MCIIOJHAEMBIE 0IIePATOPEI
npoleayphl 1, 61
GYHKIUHA 1, 63
MCIIOJIHAEMble Qaiinbl
BHINOJHEeHHE, 385
MMeHOBAHHEIE IporpaMmsl 1, 402
uenonHsee agpo, 102, 107

K

KaJgeHjapu
MMeHOBAHHEBIE pacnucannd u, 380
okHau, 411,412
pacmucanua 1, 380, 409
yrpaBieEHe, 391

KJIACCHIHM MaKeTsl, 453

KIacCH 3agaauii, 407

KaneHETekada vacts PL/SQL, 24

KJIMeHETCKHe UIeHTH(hOUKATOPEL, 351, 417,

422
KJKUH, TeHEPHUPOBaHle, 214
KOJJeKIIHH, 53
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BULK COLLECT, npegao:xenue, 81
B Ka4ecTBe napaMmeTpos, 190
MeTOIHl A5, 58
nonnepxka e NDS, 108
Pe3VALTUPYIONHE MEOKECTBA, KAk,
153
CCRLJIKA Ha 3JIeMeHTRl, 91
CTAHJAPTH3AIHUA UMeH, 188
KOMMeHTapHuu, 31
OoHOCTpOUHLIE, 32
MHOTOCTPOUHEIe, 32
KOMIOWJIAIKA, 114, 298
KOHBeHepuzanus, 154
Tabauunble GyHKINE, 151
KOHKATeHALIMH Onepanud, 28
KOHCTAHTBI
uMeHoBaHue, 33
obbsaBIcHHKE, 38, 39
crenHM(pUKAaI Y IaKeToB 1, 69
KOHTeKCT, neperaodenue, 90, 138
KOHTEKCTHO-3aBHCHMEBIE NOAUTHKE, 297,
310
KOHTeKCTHI puaokenusd, 303, 351
KOHTPOJIHPYEMOCTE, 314, 315
KOHTPOJIb JOCTYIIA HA VPOBHE CTPOK
{em. RLS), 263
Kpunroanaius, 206
KpunrorpaddyecKoe xemmnpopanue, 248
KYPCOpHBIE BEIpMAKeHna, 74
KYDPCOpHBIE IepeMeHHEIE, 82
CCELJIKa Ha aTpHUOyTH Kypcopa, 76
QYHEIIHOHAJIBHOCTE, 74
Kypcopsl, 113
SELECT, omepaTop u, 154
aTpudyTH, 75
EJIOKEeHHBbIe, 137, 144, 182
TONMOJIHATEABHBIE BOAMOEHOCTH, 137
3aKpBITHE, 7D
3amHcH |, 50
KVpCOpHBIe BhIpaxkeHuda, 187, 144
MArKoe saxpoitue, 132, 146
HeABHLIE, 76
OTKPEITHE, 75
naxeTrs 1, 69, 73
napameTprl, 131
MOBTOPHOE MCIIOAL30BaHKe, 114
IPHUBASKA 3amIncei K, 40
paszen o6bABNeHMil, 25
Tabnuunkie GyHKITUH 1, 155
ABHBIE, T8

n

auTepatsl, 29, 30
JoTHUecKue, 31
nepedopmaTupoBanne, 118, 119
TOBTOPHOE HCTIOAb30BAHHE KYPCOPOB H,
121
CTPOKOBEIE, 29
YHCJI0BEIE, 30

M

MACCHBRI, KOJJIEKIIUH 1, 53
MacCOBAA BEIOODKA TaHHEIX
Kypcopsl M, 137
TabauuHabie pyHrnum, 151, 173
MacTep-Kawu, 237, 239
MeTOIBI I KOJIeKuii, 58
MHOTOCTPOUHBIE KOMMeHTapun, 32
OTPAHUYHUTETH, 28
MATKOE 3aKPEITHE KYPCcopoB, 132, 146

H

Haop cCUMBOJIORB, 27
HanuoranbHoe 610p0 CTAHIAPTOR
{National Bureau of Standards), 200
HAUANBHOe 3HaAUeHNe, 357
HePABeHCTEA, PeIALMOHHEIN omepaTop, 28
HeABHBIE KYPCOPEI, 76
SELECT INTO, npeagnoxenne, 73, 76,
78
aTpudvTe, 88
KYPCOPHEIE IepeMeHHERIe 1, 82
MATKOE 3aKpuITHe, 132
00paboTKa McKIwdYeEni 1, 77, 129
onpenenenne, 128
OTKpEITHE, 133
CcpaBHEeHHe ¢ ABHEIMH, 128
(PVHKIMOHAILEOCTD, T4
HOpPMAaJBHOEe pacnpesenenue, 370

8]

00paboTKa HCKIKYeHHIT
DML, onepaTopst, 89
HeoOpaboTaHEBIE HCK I IeHnA, 189
HeABHLIE KYPCopsl 1, 129
obpaborka, monyau, 330, 353
00 BEKTHI
ayaut u, 349
BAaJeHHE TAKEeTOM, 12
Kypeopsl i, 113
nepega4a, 190
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PeayabTHPYIOLHe MHOMKeeTBa 1, 153
CTAHAAPTH3aNMI HMeH, 188
9K3eMILIAPEL, 60
o0baBACHMIT pasaen
ABTOHOMHEIE TDAH3AKINY 11, 97
Teao nakera u, 70
ABHBIE KypCopkl, 74, 80
obbaBnennsa
REF CURSOR, tum, 83, 187
Oea orparnuenmit, 65
aamucwu, 50
nporpaMMHble JaHEBIe 11, 37
npouenypsl u, 61
pasuen, 37
¢ orpaHuYeHuAMH, 65
¢ IPUBA3K O, 39
TeJ0 nakera u, 70
dyaRIEY U, 63
AIBHRIE KYPCOphI, 80
OTPAHHYMTENN MHOTOCTPOIHOTO
KOMMeHTapua, 32
OTHOCTPOYHBIE KOMMeHTAPUH, 32
okHa, 380
DBMS SCHEDULER, naker, 407
schedule name, napamerp u, 380
rpynansi, 380, 415
vnpasaesue atpubyramu, 428
HYpHAIEL, 421
Kjaacesl, 381
yrpasjierue, 409
OKDYTIeHte, OLIudKH, 35
OIIEPATOPHI mepexoa, 40
OIepPAINOHHbIe THPeKTHBEL, 103
OONTHMM3ATOP 10 croumocet (CBQ), 114,
126, 315
ONTHMHIANMA NPOUIBOAMTeNbHOCTH, 10
OTKAaT
ORA-01555, ommubka, 139
HCKIKYerus o, 89
3UNHCH ayamuTa, 347
OTKPBITHE
KYPCOPHBIE NepeMeHHbIe, 84
Kypcopos, 75
HesBHBIE, T7, 133
sABHEIE, 78, 133
OTKDBITEII TEKCT
fesonacroeTs 1, 382
onpeneaeaue, 198
mugposarue, 207
oTnagka, 298, 352
OTpHIATeIbHEIE THCaa, 361, 392, 304

n

nakertsl, 59, 68
TmapanjenkHLle 3ATTPOCH
(cv. PQ-cepsepmr), 161
napamMeTpel, 65
KOJJIEKIIUH Kak, 190
Kypcop, 131, 137, 143
OTPHLATEIbHEBIE uncaa ¥, 362
npumerenne RLS k crontumam u, 294
nponenvpsi u, 61
CeKIMOHMPOBAHKE 3auceii 1, 163
TabauuHEe QyEKIEH u, 151
dyERIMN K, 63
(byEELEE noaIMTHEY Ge3omacHoCTH,
268, 270
mwHdpoBanue u, 210, 216, 225
mapoau
Oymamxauky, 245, 247
TeHeDATODHI CAYYaHHBIX UKcea u, 356
IHOKOCTh U3MeHeHMsT, 383
OTKPBITHI TeKeT 1, 382
Ccay4aHHEIe 3HaYeHNg 1, 367
MepeMeHH ke
raobansEble, 285, 286, 304, 309
HMeHOBaHUe, 33
MHIEKCHbIe IepeMeHHEBIe, 37
HUHHIHaIN3amusd, 38
Kak HIeHTH(]HKaTopkl, 28
obbaBnerne, 38
¢ OTpAHEMYeHuAMH, 65
naKeTsl U, 73
IpUBA3Ka, 39
paszen o0'bABIEHNH, 25
CAVUARHOCTE 1, 364
crenupuKaAInN naxeTos u, 69
TIepeMeHHEIe CBA3hIBAHUA
FGA u, 321, 349
ANTOPUTMEI CONOCTABIeHH T, 124
AnHaMudecknil SQL u, 135
samncs, 328
Kypeopsl, 145
JauTepaas 1, 126
NMPOH3BOIUTEALHOCTS U, 317
nepuosa coxpaHnenus, 419, 420
IAaBAKOINAS TOYKA, THI JAHHKIX ¢, 30
IIaHUpoBaHme, 379
DBMS SCHEDULER, naker, 379
sagammit cpeacrsanu Oracle, 381
ynpasieHue aTpubyramu, 423
YHOpaBjleHHe KYPHAaIUpoBanueM, 416
ynpaBlieHHe 3aTaHuaMu, 384
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VIIPABJEHNE HMeHOBAHHEIME
nporpammamu, 402
VIpaBJIeHHe KajdeHgapeM, 391
vopaBJaeHHne oKkHEaMu, 409
yrIpasieHue npuoputeramum, 405
VOpaBJeHNe pacnucanuamu, 331
nodutorag omepanua XOR, 238

TOJUTHKHA
DBMS FGA, nmaxer, 446
DBMS RLS, naker, 442
FGAn, 318, 319, 349
ORA-28102, omubka, 339
3aIMCH Ay AHTa 1, 343
HACTDROHKA, 324
oTMeHa, 288
npefUKaTH K, 353
IIYJIbl coeAHHeHUI, 311
dunbTpe v, 282, 292
IOJHNTHKH De3onacHocTH, 264
noJaHbli pastop, 114
ILIAHUPOBAHYE HCIOAB30BAHUA
Kypceopa, 118
veTpaHeHue, 119
TOJ0XKUTeIRHEe YHeaa, 357
TOTOKOBOe mudpoeanue, 222, 225
npasa Baagenbiia, 61, 63
npaBa BeIsbIBalOIIero, 61, 63
nparma, 277
IpeInKaTh
DML, omepaTopsl u, 353
ORA-28113, omubka, 289
ORA-28138, omutkra, 340
IUHAMHUeCKHNe IOAHTHREKN 1, 278, 205
KOHTeKCTH IpHao:kerns:, 303, 307
KOHTPOJIb JOCTYIIA K Tabnune, 287
OpeAcTABASHIA CIOBAPS JaHHBIX, 301
IpoBepEa nepel o0HOBJIeHHeM, 271
CTATHUIECKHE IMONHTHKH H, 273
$unbrpannsd, 264
NpPesCTABICHH A
FGA n, 346
HeaonacHocTe 1, 264
MATepHAIN30BAHHEIE, 303
esoBapb gaHHBIX, 301, 316, 319

NpeacTAaBIeHH CJI0BADSA JaHHEX, 316, 464

RSL u, 445
VPDu, 301
ayaurw, 316, 319, 340
NpeaynpexEIeHU, HKYPHANR AyIUTa U,
332

IPHBHIETHE
FGA u, 350
ORA-01031, oummtka, 306
MMeHOBAHHBIE pacnucasuda u, 405
MPUAOEHUA
RLS u, 266, 303
TEeHepaTOphl CAVYaWHBIX YHcesa u, 356
TepeMeHHEIe CBA3LIBAHNA M, 317
cTaTUUeCKHe MOJIUTHKN U, 273
NPHOPUTETH, yIpasiedue, 405
IPHUCBAMBAHKA ONepaTop, 28, 39
npobeIbHBIE CHMBOJEI, 27
nporpaMMHas raobansHasa odnacte (PGA),
159
npOrpaMMHEIe JaHHEE, 32
o0BaABICHNE, 37
THNBI JAHHBIX, 33
nporpamMmsl, 380
HMMeHOBaHHEIE, 380, 402
VIpaBjieHEue aTpubyTanmu, 427
NPOUZBOAUTEILHOCTE
TDE u, 247
gemmndporanme i, 258
AMHAMWYeCKHe MOINTUKH 1, 295
onTHMH3anus, 10
mepeMeHHbIe CBSI3LIBAHMS, 317
cTaTHYeCK e TOJAUTHKYE 1, 273
Tabaununeie QyEKuuy 1, 154
DVHKIUH MOINTHKYE 0e30IacHOCTH H,
283
XelT-sHAUeHWsS 1, 259
TPOM3BOIRHOE CEKITHOHUPOBaHHe, 163,
167
npouezyps, 59, 60
job actions u, 380
aBTOHOMHBIE TPaH3aKIIUH 1, 97
IoBepeHHEIe, 306
HMMeHOBAHHEBIe DI0KH 1, 25
KOHTEKCTHI IPHAOKeHHA 1, 351
napaMeTpsl, 65
cnennpUKanuy NakeTos |, 69
oy coefuHeHui, 350

P

pasbop
orpaHHUueENe Kypeopa, 116
nonaesii, 114, 118, 119
yacTHUHEI, 114
paslen UCKIKIeHUH, 26
paszen UCIOJHeHWs, 25
paszen 00BABIEENH, 25
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MeTKH, 28

TOYKA € 3aIATOM, 31
pasgenseMEIe CTATHYeCKHe TONUTUEH, 286
paaieaaeMuIil TV, Kypeopel 1, 116
pacHmapanieJuBaHHe TAOIMYHEIX

dyErnuit, 160

pacnucasuda, 380, 391

schedule name, mapamerp u, 380

Baageasin, 401

IMeHOBaHHbIe, 380, 399, 409

OKHa u, 409, 411,412

makeTsl 1, 453

mepeKpuITHE, 405

vIpaeaesue, 391

yOpaBaeHHe aTpuOyTaMu, 427
pacupejeaeHue, 371
pacmudposeiBanue, 207, 231, 233

naxeTnl 1, 430

co3JaHNe MHCTPYMeHTa, 213
PesyIBTHDPVIOLHE MHOMKECTBA

B BHJ€ KOLIeKIuA, 157

onpeneIeHNe CTPYKTYPH, 152
pecypeHl, ILIaH BEJedeHus, 409
PETPOCTIeKTHBHEIH 3ampoc, 321, 347

C

cBOHCTBA,
KAacCH 3agaHuil u, 407
KJIACCH OKOH H, 380
yIopasieHue aTpubyramu, 423
CBSI3RIBAHNE IO MIMeHH, 66, 67
CBASEIBAHHIE N0 mosnuuu, 66, 67
CBASHEIBAHIA OIIEpPaTop, 28
CBASBIBAHUA IIePeMeHHEIe
3ampockl U, 75
CeKpeTHRIN kmou, 197
CeKLHOHHpOBaHNe II0 AHanasony, 164, 168
CHUMBOJIBL
eTaTHCTHYeCKHe [alnousl, 370
THIIEI JTAHHEIX, 34
cHUMMeTpHuHOe mudpoBarue, 194, 197
CUHTAKCUYECKWIT aHATNS
DYHEIHOHAIBHOCTE, T4
caabo THNHSHPOBAHEEIE THIE, 83
KVPCOpPHBIE IepeMeHHbIe, 85
cnabelil KOHTPOIB THITOR
REF CURSOR, 141
CAYYARHBbIE THCAa
reHepupoBaHue, 356, 357
IpoBepKa, 369

corJamnieHus 06 HMeHOBaHHH, 33, 188
CcoemHMHeHU, v, 311
coas, TDE u, 248
emydusr, mudposarue u, 198
CCRIJIOYHBIE OTPAHNYSHUSA e T0CTHOCTH,
302
cTaTHCTHUeCKHe 1adaonHsl, 370
CTATHIECKHE IIOMUTHKH, 272
cratuteckuit SQL, 106
T0a0IE
FGA u, 349
ORA-28115, ommbra, 272
REF CURSOR, 140
RLS 1, 263, 291
VARRAY, maccussi, 56
ayauT 1, 320, 325, 340
B Tabauuax, 50, 72
TPYIIUPOBKA MOTOKA, 167
sanucu H, b0, 163
HMCIIOIb3YEeMEIE /I PACYETA
Xem-gHaueHus, 167
Kypeopsl u, 113
o0HOBAEHME, 86, 88
mmdposarue, 205, 246, 247
CTPOTHIT KOHTPOJIL TUIIOB
REF CURSOR, 141
CTPOro THIM3MPOBAHHLIC THIH, 83
SELECT, onepaTtop, 84
KYPCOPHBIE IepeMeHHsie, 85
CTPOKH
BULK COLLECT, mpegrosxerue, 81
DBMS RANDOM, naker, 451
LIMIT, npegnosxenne, 81
aTpulVTH KYPCOpOE, 88
BeIfOpOYHEIA ayauT, 348
TeHepupoBaHue, 365, 373
CTPOK cayuaitHoil 1auHk, 374
H3BJIeIeHNe HECKOJIBKHX, 110
H3MeHeHHe J0eTvia K, 271
KaJeHgapHeie, 391
MOZYAH 00patoTKM, 353
nepegaua, 107
cayuailHele sHAUeHUA, 357
CTPOKOBBIE JIUTEPaJIBI, 29
CXEeMBI
agvMuacTpupoBanne FGA, 337
AOBEepeHHEIe MPoneaypsl, 306
nponeaypsu u, 60
dbyuruM, 63
ciensenue, 227
ENCRYPT, pyarumsm, 231
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typ, napamerp, 227
onpenererne, 202
mudposanue u, 226

T

TAOIHIIBI
AUDIT, oueparop, 320
DDL, onepatopw 1, 103
ORA-12090, ommoka, 319
RLS u, 263
TDE u, 243, 246
VESYSSTAT, 115, 116
BJIOMKEHHBIE, b3
BHENIHHe Kaoun, 282
sanucu u, 50
uHjgexc-tadaunk, 36, 53
KOHTpOJb goctyma, 287
MaTepHaTH30BaHHBIE TPeICTABIeHHA
u, 303
HacTpoiika FGA, 324
npegcTaBnesHus u, 264
MPOM3BOINTEIBHOCTE, 139
CCREIJIOYHBIE OTPAHNYeHH S
LeNIocTHOCTH, 302
cToabmel, 50
TpUrreps 1, 316
VIpaBIeHHe KIKuamu, 233
tunsTpanua, 282
XpaHeEHe Kaioueit, 221
Tabanukbie QyEKnum, 149
CURSOR, Buipaskenue, 74
BaO:EeHne, 155, 159
BBIZOB, 152
BHIDOJHeHHe, 177
saromoBkH, 171
3amncH o moBTOpax, 174
Hcnoas3oBaHve, 169
HMCIoab3oBanMe veaosmil, 188
KOHBeHepusanuda, 151, 154
Kypeopsl 1, 155
MaccoBaa BebopKa, 151
MaccoBad BEIGODKa KpHTepHer, 173
onpenererne, 149
npumMeps, 150, 180
pacnapajairesuBarue, 160
COBeTHI IO UCIOAb30BAHHMK, 185
CTPYKTYPa PesyIbTHPYIOLIEro
MHOM¥KecTBa, 152
cymMMHpoBaHue, 178
THIIBI JAHHBIX
REF CURSOR u, 140

abcTpakTHEIE, 33
HMeHOBaHHE, 33
MHTePIpeTanua omudor, 299
KOHBeHepHI0BaHHE e TADINUHBIe
$pyurmuu, 158
00BSIBJICHHS H, 38
npuBsA3Ka, 39
dyverkuuu 1, 62, 63
THpaxkKpoBaEne, 303
TOUeUHAA HOTAIM, 52, T2
TOUKA ¢ 3ATIATOMH ()
EXECUTE IMMEDIATE, onepatop,
107
Oaoxm i, 386
BBIZOBBI IPOLEZVPHI, 61
aunamutecknit PL/SQL, 111
KAK pasgenuTeis, 31
(PYHKIIMOHANBHOCTh CUMBOJa, 28
TOYKH cOXpaHeHHsd, 89, 96
TpaH3axkuuu, 94, 96, 99
TpacenpoBkn Gaia, 301, 352, 354
Tpurrepsl, 60
FGA u, 344
SELECT, oneparop u, 317
ABTOHOMHBIE TPAHIAKIIHH 11, 97
ayaur, 320
0a3bl IaHEHX, 98
JKYpHan ayaura, 327
coObITHA Dasel gaHHEIX, 98, 104
Tadaue 1, 316
(PYHKIINH DOIHTHKY 6e30IACHOCTH H,
286
mugposanne u, 220

Yy

yKaaatean, 74
VKa3aTeas KoMMeHTapusa (--), 28, 32
VIopAagodeHe moTokra, 165
VIPABJAEHNE KIAKIAMHA

Oracle 10g, 233

TDE u, 247

OymaxkHuEN, 242

BJAMAHNE IJHHB Ka04a, 196

naKeTs 1, 430

CHUMMETPHYHEIE 11 ACHMMET DU YHEIe,

197

mHgpoBasEHe H, 194
VIPAaBIAKLINE ollepaTopsl, 40
yCJOBHEIE BeIpaskenus, 64
VCJIOBHEIE YIIDABAAKIHE OepaTopkl, 40



492

ANhaBUTHLIA yKa3aTent

b

hakTUUeCKHe TAPAMETPHI, 65
pHuKcan A

SCN 11, 342

BpeMeHHBIE METKH, 342
(HUKcAIILA TPAH3AKITHIT

ABTOHOMHBIE TPAH3AKIM, 89

GAbTpanna
IOJHUTHEH 1, 269, 282, 292
opesukat u, 264
Tabauis u, 282
¢uinuEr, mugposanue u, 198
dbvaELuN, 59, 62
ABTOHOMHBIE TPAH3AKIWH 1, 87
HMeHOBAHHLIC O10KH H, 25
KAK onepalnoHHble TUpeKTHBR, 103
ofpadoTru oruboK, 48
mapaMeTpsl, 65
npegukKar, 268
Pe3yALTHPYIONHE MHOMeCTBa H, 153
crenm(pUKAIINE nakeTa u, 69
DVHKIIMY TOIHTUKE 0830 IaCHOCTH
OUHAMHTeCKNe DOJIUTHER i, 279
KoHTeKeT npuaosxkenns, 307, 310
KOHTPOJB ZOCTVIIA K Tabnumne, 288
obpaboTra HcKIHOUeHW, 298
TpeauKaTH 1, 264
IpeacTABASHNA CA0BAPA JaHHELIX, 301
NPOM3BOSUTEILHOCTE M, 283, 295
YA COTUHEHMIT, 512
CTATHYECKNE MMOJMHTHKH 1, 272

X

XeITHPOBAHHE
Kpunrorpadudeckoe, 248
Kypcopel ¥, 114
maxeTrn 1, 430
IPOM3BOSUTEILHOCTD U, 259

XpaHeHHe Kaodei, 221

XPaHEWINLIA TaHHEX, 149, 155

Xel-ceKIUOENpoBanue, 167, 168

1]

neasle yneaa, 30

ITHMEJTEL, 42
PLS INTEGER, Tin maHeBIX H, 35
ACCOIHATHBHBIE MACCHBEI, 54
UHJIeKCHEIe TTepeMeHHkIe, 37
TabamuKkle (pyHKITMH, 172

y

vyacTUYHEKIH pazbop, 114
yeaa
BULK COLLECT, npeanosxenne, 81
oTpunaTtensHuie, 361, 392, 394
nepegaua, 107
TOJI0EHTENsERE, 35T
IpeIonpeaedeHHBIe THIB TAHHBIX, 34
YHEIOBEIE JHTEPAIH, 30
YYBCTBHTENBHOCTh K PETHCTPY
PL/SQL 1, 27
CTPOKOBHIE THTepaasl, 29

L

mada0HkL, cTaTHCTHYeCKKe, 370
mudposanne, 192
ORA-28283, onmudka, 214, 239
Oracle 10g, 221
Oracle9i, 202
TDE (npoapaunoe mudpoBaHie
TAHHBIX), 243
Kpunrorpadguieckoe XellHPOBaHHe,
248
MHOTOIIPOX0AHOe, 210, 216
o01mue cBenenua, 193
nakets ¥, 430
npumep, 195, 219
CAYyUAHHBIE KIWOYH ¥, 357
CO3TAHNE AeHCTBYIOMIEeH CHCTEMEI, 257
CcO3TaHNe MHCTPYMeHTa, 212
VIpapIeENe KawuaMH, 233
IHQPOBAHNE OTKPBITEIM H CeKPeTHBIM

KAwuaMu, 194-197
2

SKCIOHCHIHATRERIH QopmarT, 30
3JIEMEHTHl CHHTAKCHCA

noeHTH(OHUKATOPH, 28

KOMMeHTAPUH, 31

nauTepansr, 29

HabOp CHMBOJOB, 27

CTpyKTYpa 6aoKa, 24

TOUYKA ¢ 3AILATOH KAK pasne/nTelb, 31

ABEBIE KYPCOPBI, 78
KYpPCOPHBIE TIepeMeHHEIe 1, 82
oTKprITHE, 133
cpaBHeHHE ¢ HeABHBIME, 128
(PYHKIIMOHAIBHOCTE, 14
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