[Ipozpammuposanue 8 Oracle

# ana nPOMPECCUOHANOB

O'REILLY* C. Qetiepuimerin
BZNNTEP® b. [Ipu0uin




Feuerstein Steven, Pribyl Bill

Oracle
PL/SQL

Programming

6 edition

O’REILLY"

Beijing « Cambridge o Farnham e K&In e Paris « Sebastopol e Taipei  Tokyo



C. ®eviepmrreliy, b. [Ipu6sLt

Oracle
PL/SQL

Anda nPO®ECCMOHANOB

O-e u3oanue

BZMNTEP®

MockBa - CaHkT-leTep6ypr - HuxHum HoBropop - BopoHex
PocTtoB-Ha-[JoHy - EkaTepuHOypr - Camapa - HoBocubupck
KuesB - XapbkoB - MUHck

2015



BBK 32.973.233-018.2
YK 004.65

D36

MDeiiepurreiin C., Ipubsit B.
®36 Oracle PL/SQL. /It npoeccuonasios. 6-e uza. — CII6.: ITurep, 2015. — 1024 c¢.: nn. —
(Cepus «Becrcemnepsr O'Reilly»).

ISBN 978-5-496-01152-5

Jlamnast KHUTA SIBJISIETCS HOAPOOHENTITMM PYKOBOACTBOM 110 si3bIKy PL/SQL, mpeacrasisionemy
€060 TporiesypHoe s13bIkoBoe paciupenue st SQL. B Hell getanbHo paccMoTperbl ocHOBbI PL/
SQL, cTpykTypa MporpamMMbl, OCHOBHBIE TPHHIINIIBI PAGOTHI € TIPOTPAMMHBIMI JAHHBIMH, a TAKKE Me-
TOIMKA IPYMEHEHNST OMIEPATOPOB M MHCTPYKIMUH TSI IOCTYTIA K PEISIIMOHHBIM 6azaM TaHHbIX. Borb-
I10e BHUMAHUE YIEISeTCs BOIpocaM Ge30TmacHOCTH, BIMSIHIIO 00BEKTHBIX TexHosmornit Ha PL/SQL
n unterpannu PL/SQL ¢ XML u Java.

3a nocaiesnne 18 Jiet, B TeueHne KOTOPBIX NEPEN3IAeTCs JaHHASI KHITA, OHA CTajla He3aMEHHMBIM
pyxoBoacTBoM 1o PL/SQL 17151 coTer ThICSY TPOrpaMMICTOB, KaK HAUMHAIOIINX, TaK 1 ITIpodeccnona-
s0B. [lecToe nananme KHUTH MOJHOCTBIO 06HOBIIEHO Mot Bepcmio Oraclel2c.

12+ (B coorsercrsun ¢ Deaepasbabiv sakoHoM ot 29 aekabps 2010 . Ne 436-D3)

BBK 32.973.233-018.2
YK 004.65

TTpaBa Ha uszanue nosydensl 1o coryamennio ¢ O'Reilly. Bee npasa sammmensl. Hukakast yacth JaHHOH KHUTU He MOYKET
6bITh BOCIIPOM3BE/IeHa B KAKOH GbI TO HI Ob1I0 (hopMe 6e3 TMCHMEHHOTO pa3pelleHs BJIale/IbIleB aBTOPCKHX MPaB.

I/IIIQJOPMaHHﬂ, coJieprKarasiacsa B JTAHHOUW KHUTE, TIoJrydyeHa u3 MCTOYHUKOB, paCCMaTPUBAEMbIX U3IaTE/ILCTBOM KaK HAaJE€KHbIE.
Tem ne menee, nMest B BUY BO3MOKHbBIE YEJIOBEYECKUE NN TEXHUYECKNE OHII/IGKI/[, M3AaTEJIbCTBO HE MOKET rapaHTUPOBATH
'd6COJIIOTHyIO TOYHOCTD W TOJIHOTY MPUBOJANMBIX CBeJIeHNI 1 He HeceT OTBETCTBEHHOCTH 32 BO3MOJKHbBIE OI_LI]/I6K]/I, CBsA3aHHbIE
C UCIIOJIb30BaHUEM KHUTHU.

ISBN 978-1-4493-2445-2 anrin.
ISBN 978-5-496-01152-5
©Authorized Russian translation of the English edition of Oracle PL/SQL Programming. 6-th Edition

(ISBN 9781449324452) © 2014 Steven Feuerstein Bill Pribyl. This translation is published and sold by
permission of O’Reilly Media, Inc., which owns or controls all rights to publish and sell the same.

© Ilepesoj Ha pycckuii 131k OO0 Usznarensctso «IIuteps, 2015

© Mspanue na pycckoM s3bike, opopmierne OO0 Msparenbctso «ITureps», 2015



Moeii scene Bese Cunvsa, ee ym, cuna, kpacoma
U UCKYCCMBO 0002amuiu MO0 HCUSHD.

— Crusen DeitepiTeitn

Moeii scene Hopme. Ona sacmasnsiem moe cepoue
Oumucsi uaue yxrce wemeepms 6eKd.

— Bunn [pubsLn






KpaTkoe ornaBsieHue

Fnasa 1. Beegenue B PL/SQL
FnaBa 2. Hanucaxue 1 3anyck koga PL/SQL
FnaBa 3. OcHOBbI S3blKka

FnaBa 4. YCnoBHble KOMaHAbl U nepexoabl

YACTb I. NIPOrPAMMUPOBAHME HA PL/SQL

YACTD II. CTPYKTYPA NMPOrPAMMbDI PL/SQL

I ] T I T4 1 PP

FnaBa 6. O6PABOTKA UCKITIOUEHMM. .....ceeeeeeeeeerinsrnnrsinssseeseesssesseeseeeesssssnssnsnaesseeesans

YACTb III. PABOTA C AAHHbIMU B PL/SQL

FnaBa 7. PaboTa C AaHHBIMN B MPOTPAMMAX «.cvvvrrrrrunnnssssssssssssssasesremmmemmmnssnnnssseeseens
L7 T T Ry oo P
TRABA 9. HMCIA .ot e

Fnaea 10.
Fnasa 11.
Fnasa 12.
Fnasa 13.

asa 14.
Masa 15.
asa 16.

Mnaea 17.
Fnasa 18.
Fnasa 19.
Fnaea 20.
Fnaea 21.
Fnasa 22.

Fnasa 23.
FnaBa 24.

FAE L = I =] 01T D PP
7= 11T TP
L0 12T PN
LPYTVIE TUMBI [AHHDBIX . cetevruueesererssssssssnnssssssssrsssssssesesssnsssssennnsssessersnsassesnnes

YACTb IV. SQL U PL/SQL

DML 1 ynpaBneHNE TPAH3AKLINAMM ..cuuuuriiiirrnnnineriiiinssssssss s sesssssssnsssan
2T (o701 I 1 PP
OvHamuyecknin SQL 1 AMHAMUYECKUI PL/SQL ..uvuiiiiiieiiiiiieeceeecccccvevvensiiiaas

YACTb V. CO3A4AHME MPUTOXXEHWUI PL/SQL

Mpouenypbl, GYHKUNM Y MAPAMETPDI «uuueerrrrnnsererernnssesserrnsssssrersssssesnnsnnnns
1SS 1)
LI 071 = )= N
YnpaneHue NpUnoXXeHNAMU PL/SQL......viiiiiiiiii i eecviie e eeenin e
OnTMM3aLMA NPUNOKEHUNA PL/SQL ...ccveveiiiiiiniiiiiiiiis e ceeeeeesennae
BBOA/BbIBOA B PL/SQL ...uiiiieiiiiiiseeienie s s sersses s s s s esnn s s s e rnnn s s s s rnnn s s enn s

YACTb VI. OCOBbIE BO3MOXXHOCTHU PL/SQL

Be30NacHOCTD M PL/SQL ..evvvvriiiiiiiiiiee e e s e e s ee e eeerrnrnss s s e e s e e e s e e s e e eeeeennnes
APXUTEKTYPA PL/SQL. .. ciiiiiiiiieiiice ettt e e r e aaaas



8 KpaTkoe ornaeneHve

FnaBa 25. Mobanusaums 1 nokanmsaumst B PL/SQL ........oeviiiiiiiii i, 876
FnaBa 26. O6LEKTHO-OPMEHTUPOBAHHBIE BO3MOXHOCTU PL/SQL....cccvvviiiiivciiiec e, 910
FnaBa 27. Bbi3oB Java-nporpaMM U3 PL/SQL......uueiiiiiiiiiie i nceernes s errne s 958
TnaBa 28. BHELHNE NMPOLEAYPDI ....ccevverrererrunrnnnsasssesssssasessesseessssssssssssssesssssasssnenns 987
MpunoxxeHue A. MapameTpbl PYHKLUUIA U METACUMBOJIbI

PETYNISIPHBIX BBIPAXKEHMM ...veereeierreeeessareeeasssssseeeessssseeeessaassseessssansesessssnnseseessassseesensn 1012
MpunoxeHne B. YNCNIOBBIE POPMATBI ..vvviviiiiiriiiiiiiiiiie e 1017

MpunoxxeHne B. MacKa POPMATA [ATbI vuuueireerrruiiirierrniiaressrrrninesssrnsnnsessernnesserenn 1020



OrnasneHue

o L= 1 1 of 5 T - 26
(OCHOBHDBIE TIEITH ......cooeateeaeneeeesseseasesessassesessesessssssesssessasesesesssseeassssssssesesassesssssssessssesasssesessssessssasssssssessssessssassesas 27
CTPYKTYPA KHUTH ...coceoeoeeneenceneenteneeseesesesesessessessessssssssessssssssessessssnessssssssesssssssesssssssssssssnssssssssssssssssssssssssees 27
O COTIEPTKAHTIT ...ttt eas st eeeas e es e s eae e ese e s e eas b eae s eseese s e Eae b e e e e e eae b s e b e s eanseseesnseeas 28
Kak1ie TEMbBI HE PACCMATPHBAIOTCS ... ..uveveverersressenssrensssssssssssssssssssssssssssesssssssessssssssssssssessssessssssesssseses 30
TTTTATMDODPMA T BEPCHIS ...ttt ettt es e bbbttt eneeen 30
O TIPOTPAMMHOM KOJIE ..evvovevveeriasesesssenssssssssssssssssssssssssssssssssssssssssssssssssessssesssssssessssesssssssesssessssessesssesssseses 30
VCTIOTTB30BAHNE TIPIIMEPOB KOJIA ... cevvrreerceeaseeaseseseessssessssesssssseessssssssssssssssssssssssssssssssssassssnssesassassesssecas 31
BUIATOMAPHOCTI ...ttt bbb bbbt s b nse st 31
OFT TBIATEITBCTBA -...evuteeaerieeinceseastseseastesessesesssstsssssessasessssssssseasssessssesssasssssssssssssssssasssssssssssssssssssnssessssssesssesas 34
YACTb I. NIPOrPAMMUPOBAHME HA PL/SQL
FnaBa 1. BBeAeHME B PL/SQL ...citccuiiimmemssmmmnmsssinmmnssssnmsnssssnnsssssssnssssssnsnssssnnsnnsssnnnns 36
UTO TAKOE PL/SQLL? oottt 36
TICTOPHS PL/SQL..c. ettt 37
TICTOKT PL/SQ Lot 37
VrayuieHre NePEHOCUMOCTHI TIPUTIOIKEHII c..c.euvuererrvarereaseeseesesseessesseessessssssesssssessssssssssesssssesssssssens 38
Yrydamennas 3amuTa TPUIOKEHUH U 3aMUTA TIETOCTHOCTH TPAHIAKIIIIH ..oceoveveeaeceeerceneneeeans 38
CKpPOMHOE HAYAJIO, TOCTOSTHHOE YCOBEPIIEHCTBOBAHIIE .......ceverecereseresensneesessessesssessesssessesessssssssens 38
TITAK, PL/SQ Lottt sttt sttt sttt 39
MHTETPALIHT € SQ L ..ottt bbbt 39
YIpapsioniue KOHCTPYKITUH U JIOTHUECKUE YCTIOBUST c..orverrenrereerersesessssesessssssssesssssssssssssssssssens 40
OOPABOTKA OIIHOOK .....ocvoervrreerrasesseessesssesssssessassssssassssssass s sass s ssss s ssss s st sesssssssesssssesssesssssssssssassssnsens 41
O BEDPCHISTX «.vovevereceerissiesesssssssesssssssesssssssesssssessessssssesessssssesessssssesessssnsesassssssesessssnsesessssssesassssnsesnssssesesssssesesssnes 42
Hosbie BosmosxkaocTr PL/SQL B Oracle Database 12C......vivieeiveieeeeeeeseeeseeisieseeesesssesaenians 44
Pecypebt 17151 pazpaboTIUKOB PL/SQL.......ooiveiveiieisieeesses s sssssss st ss s ssssssses 45
KHUTH 0 PL/SQL OT O'REIILY .ot 46
PL/SQL B VTHTEPHETE ..ottt ettt eene 46
HECKOIIBKO COBETOB .....ucucuietiaieieirintieietsieieiets ettt et eae et es st et es et st ta s b st aesebesasas s s sasassesaen 47
HE TOPOIIHITECD! ...ttt ettt ss b s s s s b s s s b b s e s e b sssss s s sansnsesans 47
He 60iiTech 06PAIATHCA 38 TIOMOIIIBIO. .......coverreerresesrsassessassssssssssssssssssessssssssssssssssssssssssssssssssssssnsens 48
IMoommpsiiTe TBOpUECKUIA (M AaKe PATUKAIHHBIHN ) TOAXOM K PABPAOOTKE. ...vvveverrvsnrerrrsresnrennessens 49
Fnaea 2. Hanncanue 1 3anyck koAa PL/SQL.......ccoeeeemiinnnnnnnnssssssssnn s sssssssnans 50
TTePEMETITIEHIE TIO GABE JTAHHBIX ...vocrverreervsnresnssnrssesssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssns 50
Cosnanuve 1 pelaKTUPOBAHUE UCXOIHOTO KO «.o.vurervervrrerssressressssssessssssssssssssssssssssssssssesssssssssssesssseses 51

SOTFPIUS oottt sttt ettt s bbbt s bbbt bsns 51
BAIYCK SQTFPLUS ..ottt sttt s bbbt 33
BoImomHeHNE SQL-MHCTDYKITHT .....covieeceeiresieeisceeieteeasiseeeessaeeas s sae st ss e ese st essessnseens 54
3arryck nporpaMMbl Ha SI3BIKE PL/SQL ...t seseeees 54

SATTYCK CIIEHAPIIST «..vvovevreeeneeeaseseaeasseseassssssssssesassssasssssessssesassssssssssesassssassssssssssasassssssssssssssssssssssesassessesassesas 56
YUTO TAKOE «TEKYIIMI KATATIOTS ? c.vvvorverecerecrsseesscssesssesseessesssseesessseessssssesssesssnssssesssesssnesssesssesssessnecsnns 57
JIpyrre 3a0a9Hl SQIFPIUS.....c.oviveeriecieiiesieie sttt s s b st nssns 58



10 Ornaenexue

O6paboTKa OIHOOK B SQIFPIUS ...oocvvoveeiiiecriseie s ss s sanses 61
JloctonncTBa ¥ HeAOCTATKA SQIFPIUS ....o.ovoieiveieeiecee sttt 61
BazoBbie omepaimim PL/SQL ...t ss s ssesnen 62
Co3/1aHNE XPAHTUMOMN TIPOTPAMMBL........ceutueeaereaeuseesessesesessssesssesessssessssssssssssssssssssssssssassessssssssssssasssssesssns 62
BBITIOTHEHITE XPAHUMOMN ITPOTPAMMBI.....erovererecereeseeesesseesesssessesssessssssssssesssssssssssssessssssssssessssssssasssssssns 65
BBIBOM XPAHMMBIX TIPOTPAMM ....oovoerveieniaransensssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnses 66
Yrpasiienre NpUBUJIETUSIMU U CO3[[AHNE CHHOHUMOB XPAHUMBIX TPOTPAMM...ucorveeceresncrseceneens 66
YianeHne XPAHUMOM IIPOTPAMMBDBI .......c.vtueuerrirreeeertseeesessessessessesssssssesssssesssssssessesssesesssssesssssssesesssssess 67
COKPBITHE UCXOAHOTO KO XPAHUMOM TIPOTPAMMDBI ....eovovererrrressrensessssensssessssssssssssssnssssssesssssssssnsns 68
Cpencria paszpabOTKH IS PL/SQL ... ssss s ss s saenes 68
Bb130B k0712 PL/SQL U3 IPYTHX SBBIKOB........cucveieeeririeiseesianteesssssssessssesssesssssssessssesssssssesssssssssesssssssssnes 69
C, ¢ ucnonbzoBarreM TPeKOMITHAATOPA OTacle (PTO*C) ..o 70
Java, ¢ ncrmomb30BaHMEM JD B ... 71
Perl, ¢ ucnonbzoBanrieM Perl DBI 11 DBD:iOTACLE ..ot eseeeeen 71
PHP, ¢ ucrionmbzoBatreM PacmPEHUN OTACIE ..o 72
PL/SQL SETVET PAGES.....uiueiiieiieieisieis sttt 73
UTO JKE JATIBIIIE? «...covoverreecirerenersenseri i e i et ssse s ssse ettt sttt ssesiseneesine 74
TNaBa 3. OCHOBbI A3BBIKA 1uiuieeeesssssiissiisssssssnssssiss it sssssss st nnn e e s nnmmnn e 75
CrpyKTYPa 60K PL/SQL ..ottt 75
AHOHUMHDIE OITOKH 1...vovoervrvessaessessessassaesssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssesssssssssssssons 76
VIMEHOBAHHBIE GITOKH ..v.vovvervenrsssenssesessssesssssssssssssssssssssssssssssssesssssssssssssssssessassssssssssssssnssassansssssssssassnsssnsses 78
BIIOIKEHHDIE GJIOK .....vvoveeveeesessessisssesssass s saesssses s sasssssss s ssss s s ssss s s sssessaesssssssssssasesssesssessansas 78
OOITACTD JIEHICTBIS «..o..eovenrvesessssessssessssssssssssss st ssss s ssss s ss st sses st b st bse bbb s b s s ssss s e s ssessas 79
VYrouHeHue CChIIOK Ha IIepeMeHHbIE 1 CTOIOIBI B KOMAHAAX SQL ..o 80
BIHIIITIMOCTD ...ttt 82
Ha60p cUMBOJIOB PL/SQL ... bbb s s sa s ssssns 84
VI ZICHTIIIKATOP ¢ veveeveeeereeessasssss s sesessesss s ssssssas s sassas s ssssssssssssssssassassasssssassasssssassassassassassassassassassasen 85
KUTIOUEBBIE CIIOBA .....eueveeeeeeicie ittt st 87
TTPOIYCKU M KITIOUEBBIE CIIOBA «...vuvrerereresesssesessessseseasesssssessssssssessssasssesassssssessssssssessssssssessssssssesasssssseses 88
JIHTEPAIIBL........vovevee ittt bttt s bbbt se s s b s s b s bbb s b s s s st e b s s s s b s s s st essesens 88
INULL ottt st e e sttt 89
OUHAPHBIE KABBIUKU BHYTPH CTPOK ...voveoverersrerisssssensssesssssssssssssssssssssssssssssessssssssssssssssssssssssssssesesns 90
UHICTIOBBIE JIATEPAIIDL. ... .veveressressesssrenssssessesssssssssssssssssessssesssssssessssessssssessssessssessssssssssssessssesssssssessssssessnsns 91
JIorndecKue (GYIEBCKIE) JIUTEPAIIBI «.....vvovvereersessessasssssaessessasssessssssasssssasssssssssssssssssassssssssssssssssssannes 91
TOUKa C 3ATIATON KAK PABIIEITIUTEIID ....vvovevvrreeaeesreessseessssssssssssssssessssssssssssessssssssssssssssessssssssssssessssessssssesnses 92
KCOMMEHTADPHUI <.ttt bbb bbb s eee 93
OTHOCTPOTHBIE KOMMEHTADH  ......ceverieenreneasestaeasessesssesssssssssssssssssssassssssssssssassssssssssssassnsasssssssssesasssssesssns 93
MHOTOCTPOUHBIE KOMMEHTADTIH «....cerceveereaeneaeaseesenssessssssssssssesssssessssssssssssssssssssssssssassssssssssassesasssssessens 93

Kim104eB0oe CTTOBO PRAGMA ........oooeeeeeeeeeeee ettt s s sasa s sasas s sasasssasasanns 94

YACTbD II. CTPYKTYPA NMPOrPAMMbI PL/SQL

FnaBa 4. YCNOBHbIE KOMaHAbI U NEPEXOAb] wuuiuasrasssassnsssasssnssnnssnsssnssnsssnsssnssnnsrnssnns 9S
KOMAHIIBI T ..ottt bbb bbb bt b enee 98
KoMOUHAIMS TF-THEN ..ottt st 98
KoHerpyKimst IF-THEN-ELSE ..ottt csensseneene 100




Ornaenexue 11

KoueTpyKImst IF-THEN-ELSTE ..ottt 101
JIOBYTIKHU CHHTAKCHUCA LF ..ottt bbb nens 102
BioskeHHBIE KOMAHIIBT T ...ttt 103
VCKOPEHHOE BBIUMCTIEHUE ........eveeeesereessrensssssssssssessssessessssessssesssssssessssssssssssessssessssessessssessssssessssessssnans 104
KoMauzs! 11 BBIPDAKEHUST CASE ...ttt 105
[TpocTbie KOMAHIBI CASE ..ottt s s ssssnans 106
[TorcroBasT KOMAHIA CASE . ...ttt 107
BiioskeHHBIE KOMAHIBI CASE ... 109
BBIPAIKEHUST CASE ..ottt 110
KOMAHIA GOTO ottt 111
KOMAHIA NULL ..ottt 112
VIHOOOUMTAEMOCTD KOIA .vvvvvvnrvesrvesnesssssnsssssssssssssssssssessssssssessssssssssssssssssssssssssssnsssssssssssssssssssssssssssssssnnes 112
Ncriomb30BaHNE NULL ITOCITE METKI «.....evuieieicicincieisisee sttt ssss st esasensans 113
TNaBa 5. LIMKJIblueeuresssessmsssnssssssnssmnssnnsmnssssssssssnsssnssnsssnsssnssnsssnssnnssnsssnssnnssnnsnnnnsnnss 114
(OCHOBDI TIHKIIOB.........vertetatereesssseesssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssesssssssessssnsssssssessssessssssssssssessssesans 114
[IPUMEDBI PABHBIX TTHKIIOB ...cuvuvevsiereesersieneesessssssessssssssessssssssessssssssessssssessssssssesssssesesssssesesssssesesssssesesnss 114
CtpykTypa TUKIOB PL/SQOL ..ottt 116
TIPOCTOM TIHIKIL....cvveverieveiiesieieisesiessisesee st ses s ses s ssssssessssssesessssssesessssssesessssssesssssnsessssssssesssssesesnssssesesnnsnes 116
3agepirenrie TpocToro mukiaa: EXIT u EXIT WHEN. ... 117
MopemnpoBanare TUKIA REPEAT UNTIL ...t seseas 118
BECKOHEUHBII IIHKIT ......ovieieieieiiciesieiseie ettt st sas s ess st esss s s s s st esassesaessnsesassnnans 118
TIHKIT WHILE L.ttt 118
TIHKIT FOR CO CHETUIMKOM .....ovviveiveeeeeeececteeeeceeeceetceeseeeeeesese s sssasasasssssesasesasesasasasasasanas 120
[IpaBuna n71s1 TUKIOB FOR C YUCTOBBIM CTETUMRKOM......vovereereverereesessnsseessssssssesssssssessssssssessssssssesnns 121
[Tpumeps! TUKIOB FOR € UUCTIOBBIM CUETUMKOM .......ovrieieieenriiaeeseenasseeissssssssssesssesesssssssssessssesans 121
HeTpUBUATHHBIE TIPHPAIIIEHTIS ......cvevverereereisressessssssesesessssssessssssssesssssssssssssssessssssesesssssesessssssesesssssesesnss 122
TIHKIT FOR € KYPCOPOM .ottt ettt s s esansenans 123
[Tpumeps! TUKTA FOR € KYPCOPOM ....ucuiiiiiiciiiciircire ettt 124
IMETKH TIHKIIOB «..cvovvervorenrensisessessssssssesssssssesssssssssessssses s sssssessssssesssssssessesssssssssssnssssssssnsasssssssssssssssnsasssnses 125
KoMaHZa CONTINUE ...ttt sssssss s ssssssesssssssssssssssssssssssssssssssssssssssssnsens 125
TIOTIEBHBIE COBETDL «......vevuveieiarieiseiniaeisseeissaseaessssassesssssessessssessssesasssssessssesassessesessessssesassssessssesassssssssssessssenans 128
WcnonpayiiTe MOHATHBIE TIMEHA IS CIETIIKOB IIITKIIOB. ... vevereeeerceeesceseseeaesessessssensaesessessesssneans 128
KOPPEKTHO BBIXOIIHITE T3 TIHKIIA .....ovevvrreesreesreneassssenssssessssssasssssssssessssssssssssessssssasssssesssssassssssssessssasans 129
[Mosyuyenne undopmarium 0 BEIMOJTHEHUH TUKIA FOR...oooeii e 130
KOMAHAA SQL KAK IIHKIL. ... veveieeierieieeieieeisieissesessss s sttt sessessssesassssssssssessssssasssssesssssassssssssessssasans 130
FnaBa 6. O6pPabOTKA MCKITHOUCHMM ..uvrreeessirmnnsssssnnnasssmsnsssssssnnsssssnnnsssssnsssssssnnsnsens 132
OCHOBHbIE KOHIIENIMU U TEPMUHOIOTUS OOPAOOTKU UCKITIOUEHMM .....vo.vvoeveorressessssssesnsssessenssenns 132
OTIPEHETIEHUE MCKITTOUEHIII ....veveeerrerenreeaeastssassesessesesesassesssesessssssessssssassssssssssesasssssssnssessssssasssssessssesassssans 134
OO DbSIBIICHUE UMEHOBAHHDBIX UCKIIOUEHU N . ..vv.vvooveosesreesnssenssssnssssssssssssssesssssssssssssssssssssssssssnssssnssons 134
CBsI3bIBaHIE UMEHU UCKIIOYEHUS C KOMOM OTIHOK . .v.rvorvenrversensssnsessasenssssssnsssssssssssssssssesssnssnns 135
VIMEHOBAHHBIE CUCTEMHBIC MCKITIOUCHHMST «.coervvreenreneeneeeeseeessessessessssseesessssssssssssssssssessssessssnssesssnesns 138
OO6ACTD JAEHCTBUS HCKITIOUEHUSL..ov..vvovereeveesesesssessesssssssssssssssssssssssssssssssessassssesssessssssssssssssassssssssons 139
VHUIUUPOBAHIE UCKITIOUEHU M. ... ..vorvoververesssrenssssessssssesssesssssssssssssssssssssssessssesssssssssssessssssssssessssessssnsns 140
KOMAHA RATISE . ...ttt 140

ITpouexypa RAISE APPLICATION_ERROR.......ocooirtiecnticcreieeneeeseiesenenesisensesaenenes 141



12 Ornaenexue

OOPAGOTKA HCKITIOUEHMI ...vvvvveveesesesenesesesssssaesssssssesseesssssssassssssssssssssssssssssssssessssssssssssssssssssssssssssssssssessenns 142
BCTPOEHHBIE (DYHKIIMU OIIHOOK ...o.veovevveecveeeesesssseessesssessesssessesssssasssssssssessssssessasssssssssssssssssssssesssnes 143
O6bennHeHre HECKOJIbKUX UCKIIOUEHHH B OTHOM OOPAOOTUMKE ......oovvovveerrenrresrsssessessasssessenss 147
HeobpaboTaHHbIE UCKIHOUEHUS. .....vvvvernvrenes
ITepenaua HeOOPAGOTAHHOTO UCKJIIOYEHUS]

[IpozoszkeHre BBITOTHEHUS TOCTE MCKITIOUCHM M covvvoveverereeereeaeeaeesesseeseesessesssesessssssssensesssesesssssneens 150
Hammmcanne pazmera WHEN OTHERS ...t 152

[Mocrpoetue ahHEKTUBHON APXUTEKTYPBI YIIPABIECHUST OUIUOKAME.......vovvverereserseneesesssssesnsssessanss 154
OnpesieieHne CTPATErMH YIIPABIEHHST OIIOKAMI ........cvvovvenerenrresrsssssssssssssssssssssssssesssssssssssssssenns 154
Cranzgaprusaiyst 06pabOTKU PAZHBIX THUIOB UCKIIOUEHMM «.......vovvervsersessssesssnessnsssesssssssssssessans 155
Kot 01O0K, CBSIBAHHBIE C KOHKPETHBIM ITPUITIOIKEHIIEM. ....orvoreeeseesseeseesseesseesesssnesssesssssesesns 158
CraHaapTU3AIUA OOPAOOTKH OIIHOOK ......vovverveereerresseeseessesssessesssessesssssasssessasssessssssssssssssssssssssssessssnes 158
PaboTa ¢ «OOBEKTAMIS HCKITIOUCHT I ....vvooveereeeseeeseeeessessssessssessssseesssssssessssssssssessssesssssssssssssssssssnnes 160
Cospanue cTanAapTHOro mabaoHa /151 0600MIEHHON 0OPAOOTKI OIMINOOK. .......ovoeeerrereerrreneenns 162

OnrumasibHast opranusanust oopaborku omm6ok B PL/SQL

YACTbD III. PABOTA C JAHHbBIMM B PL/SQL

MnaBa 7. Pa6oTa C AAHHBIMU B NPOrPAMMAX .uureessrsssssssssssssssssssssssssnssssnssssnsssnnnsss 166

TTPUCBAUBAHIIE TIMEH ........oovereerereieriiensssensssssssssessssssssssssssssssssesssssssssssesssssssssssssssssssssssssssssssssssssessssssnsessnsa 166
0630p TUNOB AAHHBIX PL/SQL....oo.oeieiiceeeee st 168
CUIMBOJTBHBIE THIIBI JIAHHBIX 1uvvuvuvaeseeserseeseesesssesessesssssessesssssessesssssessesssssessesssssessesssssessesssssessesssssessesssssn 168
UPICTIOBBIE TUTTBI JIAHHBIX ... cevurteneessesessssssseasssssesssssesssssssssseesssassssssssssssassssnssesassessssnssssnsssssssnssesnssesassncs 169
J1aTa, BPEMST F THTEPBAIIDI «....e.veveevereeisresiensssesssssssssssssessssesssssssssssssssssssssssssesssssssessssessssssessssessssesssssssessnss 170
Jlornyeckue naHHBIE........... 170
JIBOMYHBIE JTAHHBIC ... . 170
Twuner fanaeix ROWID 1 UROWID ... 171
Tyt 1aHHBIX REF CURSOR ...t ssaen 171
TUTB! TAaHHBIX 71T TIOAEPIKKU HMHTEPHET-TEXHOIIOTHIH ...vvoceeeeecececeeeeeeineeeeeeases s sseeesseesasens 171
THITIBI JTAHHBIX CATLYS 1.oovrieireiseineeseiseisee ettt s e sse e ss e s sse s ssessessessessesssesessssssesessessnen 172
T10TH30BATETDBCKIE TUTTBT JIAHHBIX .....vocuvreeeseucaseeeeesssecsssesasessseesssessesssssesssssssssssssasssssssnssssnssssasssssesssns 172
OOGDABIEHUE JAHHDBIX B IIPOTPAMME ....ov.voveeevereeeeserssssassesssssssssesssesssssssssesssssssssssssssssssessssssasssssasssssassses 172
OODIBIEHUE TIEPEMEHHOM. .....vorvervsrsesssessesssessesssesssssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 172
OODBABIEHUE KOHCTAHTDL «...vovvvverveniesnsssnssssesssssssessssssssssssssssssssssssssssssssssssssssnssssssssessssssssssssssssssssssnsssnes 173
INOT NULL ottt s s s s s bbb s s bbb s s st ssessensenen 174
OO0DbABJIEHUS C TIPUBAKOM............... 174
IIPUBABKA K KYPCOPAM M TAGTIHIIAM .......ooverveserseneseaessssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssnns 176
ITperMyIecTBa OOBABIECHUN C TIPUBSIBKOM ..v.vvovernresnsssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssns 176
CHHXPOHM3AINS CO CTOJOIAMU TAOTUIIBI OABBI TAFHDIX ..v.vvovvsereersssesesssssssssssssssssssssssssssssssssssssnsses 177
O6wbsasaenus ¢ npuBA3koi u orpaHndeHrne NOT NULL......ooovveiveceece e 178
[ToaTUTIBI TAHHBIX, OTIPEEIISIEMBIE TIPOTPAMMIUCTOM ....oenerieercaeseeeeaseseasssessesssseassssssssssesassssssssssessens 178
ITpeoOPABOBAHMS TUIIOB JEAHHDIX. ......rveerverreesserenssesssssessssesssssssssssssssssssssssssssssssassssssasssassssssasssssasssssassses 179
HesIBHOE TTPEOOPABOBAHIIE THITIOB ....o.vvvvveerrseresssssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 179
SIBHOE TIPEOOPABOBAHIE TUTIOB .......voveeeveeeesesessrssssssessssessessessssssssssssssssassssssassssssssssssssssssssssssassssssasssns 181
FnaBa 8. CTPOKM ......ureeees
CTpOKOBBIE THITBI TAHHBIX
THUI JAHHBIX VARCHARZ. ...t e e e et e e e e et e e eaeateee e eeaeeeenessesseseessaseseaeeseaseeenen 187

Trm JAHHBIX CHAR ..ottt ettt ettt as s e s sasasasesananes 187



Ornaenexue 13

CTPOKOBBIE TIOIITHITIB ......oouvereaeriaensesesseseasestesessesessesesessssseassseasssssenssssassssssssssssasssesssnssssnssssnssssssnssssnssncans 188
O PABOTE CO CTPOKAMI ..c.ovveveesveresseessessaessssass s sass s sassess s sss s s ssss s sassssss s sssssssssesssesssssasssessssssssasssensans 189
OnpeieNICHNE CTPOKOBBIX KOHCTAHT .. cevuteesreeaeseseastsseaseseasssssssssssssssssssssssssasssssssnssssnsssssssssesssesssssans 189
HEIEUATACMBIE CHMBOJIBI «...oevceeeeeeereeeeeeaeeeessaseasesssasessesstasessessesssssesesasessessssse e sessse e sssssssessssssssssneens 190
KOHKATEHAIIMIST CTPOK -..evvutieeieeinceeesets ettt es ettt se s s st eesesasseeassnsans 192
ITPEOOPABOBAHIE PETHICTPA  .o..veovveveerssrsessaessssenssessasssessssssassssssasssssassssssssssesssssssssssssssssssssssssssssssssssans 192
TPATUTITOHHBII TIOTICK T 3AMEHA .....vvceeereeeereeaeeeeeeseteesesesssessseesesessesssssesssssesassssasssssssnssssasssssssnssssassasans 195
DA} 11X, 85 11217 IO 197
VCEUEHIIE CTPOK -..vvnveereeercieeneeseaetseee et sess e st cas s b ese b s s b ese b s e et e s b s e b e et et se b s e et esaesnssesastnnans 198
ITouck 1 3aMeHa € NCTIOTTB30BAHNEM PETYJIISIPHBIX BBIPATKEHUM c..evvrereererscereeereeeeenseesesseneeneens 199
PaG0OTa € MYCTBIME CTPOKAM ......o.cvenveeresnisenssesssssssssssssssssesssnsssssssssssssssssssessansssssssessssssssssssssssssssssssons 208
Cwmemnennie 3HaueHUI CHAR 11 VARCHARZ ..o 209
KpaTtkast CBOKA CTPOKOBBIX (DYHKITHII .......ucuvureriaeeeeeeienineesiasicseassesessesesesssesssssessssssesssssssssssssssssssnssnsans 211
L T - = TR T 1Tl - 218
UHCITOBBIC THIIBI JIAHHDIX c.uccsoveevaeesersrsssessessessessessessessessessessesssssessssssessssssssessesntsnsssessssnsssesssnessesssnesesssnesns 218
TUI NUMBER ..ottt sttt et sttt 219
TUI PLS INTEGER ...ttt ettt e 223
Tun BINARY INTEGER ...ttt sase st seecsnsssean 224
Tun SIMPLE INTEGER ...ttt sttt saeen 224
Tunst BINARY FLOAT 1t BINARY DOUBLE. ... 225
Tunst SIMPLE FLOAT 11 SIMPLE  DOUBLE ..ot csseieceseeneees 229
UICTIOBBIC TTOMITHIIIBL «....cvueneueneetsceeseesessesessasesseaessseeseseesesassesasseesesassesastsessstsesasssesssntsssnssssassnesssncsssnssncans 229
UHCOBBIE TIPEOOPABOBAHIS .....evveerverreersenressssssessesssessesssessessssssessasssssssssssssssssassssssssssssssssssssssssssssssssssssssns 230
DOYHKIUST TO_ NUMBER ..ottt 231
DYHKIUST TO_CHAR .ottt sttt 233
OKpyrieHue pu NpeobPasoBAHUU YUCET B CUMBOJBHBIE CTPOKH ...v.vvvrvesnevenrsenrssssssnssesnsssesssnssennes 236
DYHKIHST CAST oottt sttt ettt b bbb 238
HESABHBIC TIPEOOPABOBAHIIS ........ceovereeereessesesseessessasssessesssessssssassssssassssssssssessssssassssssassssssssssssssssssssssanes 238
ULICTIOBBIE OTIEPATOPDL . .....vevevereeeseeeesssssessssesssssssssessesssessssssssssssessssessssessssassessssesssssssessssessssssessssesnssessssssess 240
UTICTIOBBIE Y HKITH ...euvuvecetaceiseeeesetsesetseeeeetsesessesesseseseteesesaesesas e esesetsesasssesesstse bt sesasssesesacsesassssssscsescsen 241
DYHKIUN OKPYTTIEHUS VL YCEUEHIS o..ovvovverenrenrenreesessessesessesssssssssssssssssssssssssssssssssessssssssnsssssssssssanses 241
TPUTOHOMETPUUECKUE (DYHKIIHM c.veoveoverrenreneeieneeneeneaeereessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssns 241
CBOJIKA UHCTIOBBIX (DYHKITHI «....ocvoeeietnierisseeissenissssseesssasssssssassesssssssesassssssssssesssssasssssesssssassssssssesssssans 242
FnaBa 10. [1aTa Y BPEMS .uieuiresmsmsmsssssssssssssssnssssssnsssnssnnssnsssnssnnssnsssnssnsssnssnnssnnsnnnss 246
THIIBI JAHHDBIX TATBI T BPEMEHH .....covevereressnsssesssesssssessssesssssssessssessesssesssssssssssesssssssssessesssessssessssssesnsess 246
OOGbsIBIEHUE IEPEMEHHDBIX JIATBI X BPEMEHH ...vooveerveeresenssenssesssssessssssssssessassssesssesssssssssssssssasssssessons 248
BBIOOP THITIA JTAHHBIX ...o..vocvereeervessssessaesssssessessesssessesssssssssessssssassssssssssessssssessssssassssssssssssssssssssssssssssans 249
TTomydeHre TEKYIIEN TATBI T BPEMEH .......cueuureemreeseeseseenseseasasessssssssassssssssssessssssssssssessssssasssssesssesssesans 250
Tutipt ZAHHBIX INTERVAL ..ottt sttt ss s ss s ss st ssssssssses 252
OOGbsIBIEHNE UHTEPBATBHDBIX TIEPEMEHHDBIX ..vv.vveeeveerresesessessesssssesssssssssssessassssessses s ssssssssssasssssessons 253
Korza ncnosbaytorcest TUIIBL INTERVAL ..o 253
ITPEOOPABOBAHUE [IATBI K BDEMEH.....eveeenreereeesaresseessesssesssessessseesssesssssssesssessssssssessessssssssssnnsssssssnsssnncs 255
ITPEOOPABOBAHME CTPOK B JIATBI ..v..eovovrereenresrsessnsessesssessassssssassssssasssessssssessssssasssssssssssssssssssssssssssssans 255
[Ipe0OPABOBAHUE HATBI B CTPOKY ..ovveverreserrenssesesssssssssssssssssssssssssssssssssssssssssassssesssesssssssssssssssssssssssons 257
TTACOBBIE TTOSICA .evvvereeernrerecereesnesesessseessesssecsseessesss s sse sttt sttt ettt es e 239
Tounoe cOBMAZIEHIE MACKU (DOPMATHUPOBAHIIST «.....veveevrreereteesesseseesseeesssssessssssssssssessssssasssssssssssssesans 262

Ocna6enue TPEOOBAHUN K TOUHOCTH COBITACHUS. .....o.verrenreerressessesssesssssassssssassssssssssssssssssssssanns 262



14 Ornaenexue

VHTeprpeTanust TOMA U3 ABYX TIMIP .. cueureeeerecueereereeteeseseseesssesesessesssssessssssessssssassssssssssssssssssssssssssene 263

[Ipeobpa3oBaHUe YACOBBIX HOSCOB B CUMBOJIBHBIE CTPOKH «...oovvrrevrresseessesssssneessnsssnssssssnsssssanns 264

JlomosiHeHre BBIBOA ¢ MOTUMUKATOPOM FM ... 265
JIntepamst Tuma DATE 11 TIMESTAMP ...t 265
[IpeoOpasoBaHUSI HHTEPBAJIOB ........eeneennenn.

IIpeo6GpasoBaHme YKMCEN B MHTEPBAJIbI
IIpeoGpasoBanme CTPOK B MHTEPBAJIbI

DopMaTHPOBAHIE THTEPBAJIOB JIJIST BBIBOJIA ....vvvevevsierssssssssssasssssosssssssssssssssssssssessssssssessssssssesssssnsens 268
JIutepasbl TUTTA INTERVAL.......oooiiiee sttt sas 269
CAST HEXTRACT ...ttt ettt st e st 270

DYHKIHST CAST oottt bbb bbb ensenaeni 270

DYHKIIST EXTRACT ..ottt sttt sss st s s sssssssssssssssssssssssssssssssssssssssssnnss 271
ApudmeTrueckre omepanuy Hal 3HAYCHUSIMI AATHI/BPEMEHT .........cueerreremereeeneeneasesesessesesseseasanes 272

Omneparuu ¢ tunamt TIMESTAMP 11 INTERVAL ..o 272

Omepariuit ¢ THIOM DATE ... 273

Brrancnenne nnrepsana Meskay AByMs 3HAUEHUSIMI DATE. ..o 274

CwmermranHoe ncenosb3oBanne DATE 1 TIMESTAMP ...t 275

CII0KEHHE U BBITUTAHIE HHTEPBAIIOB......cvevoeveresaressnsssesssassssessssssssssssssssssssssssssssssssssssssssssessesssesnsns 276

YMHOKEHUE U JIETIEHUE MHTEDBAIIOB <...coeucueerruecaeseeeesssecsstsasessseesesessesssssesssssssssssssassssssssssssassssasssssesssns 277

Tunbt faHHBIX INTERVAL 663 OTPAHUUEHUI. .......eorvvrereenierieesiseieessesssessssssssssssssssssssssssssssssenses 277

DYHKIUY 7151 PAOOTBI € JTATOM/BPEMEHEM ......corvvveversessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssnns 278
1 =T = T I T T T 1 1T o 281
3aTHCH B PL/SQL ..ottt st 281
[IpenMyIecTBA UCTOMBIOBAHUS BAITHCEH . .vu.euvrevreresiaeeseeseeseesessesseesessessessessesssesessssssesessssssesesssssscens 282
OODBIBIIEHIE BATIHICET....vvvvvoveeresrisesisessesssessesssessssssesssssesssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssanss 283
3aIucH, ONIPEIETSIEMBIE TIPOTPAMMIUCTOM........vucvereeisrsreesssessssessesssssssssessssssessssssssssssessssssssssssessssssnsns 284
OOPABOTKA BATIHICE....vvrvevreerveeresrisesssessesssessesssessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssnssssanss 287
CPABHEHIE BATTHICEI «...voveoveveievseesssessesssssssssesssssssesssesssssssssssssssssessssssssssssssssssssessssssssssessssessssssesssssssnsns 292
TPUTTEDHDIE TICEBIIOBATITICH. .....vevevereeerceeaseseaseeseesessessssesesssseesssasssessseesssessessssessssessesassessssessesnssesassssassns 293
TNaBa 12. KOJMIJIEKLIMM ..iciermeresresressemmessasssssssssmasmssssssssssssssssssssssssssssassassssnssnssnsnans 295
SHAKOMCTBO C KOJLTEKITHISIMU .....vevvovevereessnssssssessssssssssessssssssssssssssssssssssssssssesssssssesssssssssssssssssssessssesssessnsa 296
KOHTIETITINT T TEDMITHOITOTTIS «...v.vovereevverereesessssseesessssssessssssssessssssssessssssssessssssssessssssesessssssesassssssesassssasess 296
Pa3HOBUTHOCTHI KOJIIIEKIIHI .....ceoveeeeeveeeeesseeissassesseessssessssssesssssssesessessssessssssessssssssssssssssessssssssssssessnsns 298
TIDHTIMEDDBI KOTITIEKIIHIE ....vuvvvverereeseressseesesssssessessssssssessssssessssssssessssssssessssssssessssssssessssssesessssssesassssssesssssesss 298
VICTIONTb3OBAHNE KOJIIIEKIIHM . ...cecverveverenieresseesssassasssssessssesssssssssssssssssssssssssssssssssssssssssssssssesssssssssssessnsns 301
BBIOOD THITA KOJUIEKIIHIF .........ovocveeeeveesessesssasssesssessessssssssssssssssssssssssssassssssssssssasssasssssssssssssssssssssssssssssnes 305
BCTPOEHHBIE METOBI KOJITIEKITH . .....voeovevoiereerenissenssssssassssssssssssssssssssssssssssssassssssssssesassesssssssessssssesnsessnsns 307
METOI COUNT ...ttt sttt 308
METOIL DELETE ...ttt esani 308
METOI EXISTS .ottt sttt sttt ss s b bt s s nsn s s ssnsnsse 310
METO EXTEND ..ottt bbb bbb ns s senseni 310
MeTOABI FIRST T LLAST ..ottt sttt sttt sne 311
METOI LIMIT .ottt bbb bbb bbbt enaenis 312
MeToABl PRIOR HNEXT ...ttt sttt s st nsssns 312
METOIL TRIM ..ottt ettt et e ee et e e et et e et et eae st ese st esese st et esessatesesesasesessaseseneeas 313
PaB0Ta C KOTITIEKIIMSIMI ......oovvoveneveseessesssesseessssessssssssssessssssssssessssssssssssssssssssssssssssssssssasssassasssassssssasssssasesns 314

OODBABICHUE TUTIOB KOJITICKIIHM w..veererererereseseseresesesesesesesesesesesesesssesssssesesesesssssesesesssesssssssssesesssssesesesesees 314



Ornaenexue 15

3aTTOTHEHNE KOJITEKITUI TAHHBIMI .....covuteenreeaesceeasseseaseseasssssesnsssessssessssssssssssesssnssssnsssssssssssnssssassncans 321
OO6paiieHme K JaHHBIM B KOJIEKIIHSIX .....vvorveerrorseessenssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 325
KOTEKITNN CO CTPOKOBBIMU HHIIEKCAMI ......voververenrsressansssesssesssssssssssssssssssssssssssssessssssssssessnsessssnens 326
KONTEKITNN COCTABHBIX TUTTIOB JIAHHBIX -..ecvurereaerreresrereaseseasssessessssesssssssssssssssssessssssesnssssssssssesssssassscans 330
MHOTOYPOBHEBBIE KOJITIEKIUN ................. ..333
Pa6ora ¢ KomIeKIusIMU B SQL.......ooriviverirnriesieniniinnns ...340
Orepanu MyJIBTUMHOKECTB € BIOKECHHBIMEI TAOTUIIAM  .......vvnvennees ...346
ITpoBepka paBeHCTBA ¥ IIPUHAMIEKHOCTH BAOKEHHDBIX TAOIIHIL .ovvvvverreerrenrsersessonsssseessssessansans 348
ITpoBepka IPUHAMIEKHOCTH DJIEMEHTA BIOKEHHOM TAOIIHIIE ....o.vveverreerreneeorsesssseesseessessessansens 349
BbICOKOYPOBHEBBIE OTTEPAIIIHT € MHOIKECTBAM.. ... eoeeereasesceeessesensesessassssesssseassnssssnsssensssssssssssnssscans 349
O6paboTka LyOJUKATOB BO BIOKEHHOM TAGIIHILIE .....eocveereeevereersessensesssessssssesssssssssssssssssssssssssnsanns 350
YipaBieHre KOTIEKITUAME YPOBHST CXEMBI .......cueueuruiermieriaeastsesnessesessesesesesssssessssesessssssssssesesesessesseans 351
HEOOXOMNMBIE TIPHBHIIETHIN .....cvoveeresnsesssssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnns 352
KONTEKITUN T CTIOBAPD TAHHBIX ....vvovvvererisressresssssssnssssssssssssssesssssssssssssssssssssssssssssssessssessssssessssessssssans 352
FnaBa 13. [PYrve TUMbI JAHHDBIX cueeuiressssnnsssnnssssnsssnnsssnnsssnnssssnssssnsssnnsssnnsssnnssnnnnss 353
Tum ganabix BOOLEAN........ovviene ettt et 353
Tun 7aHHBIX RAW ..o ...354
Tuns! ganaeix UROWID 1 ROWID.... .355
[Tonyuenue nnenTNOUKATOPOB CTPOK ......... ..356

Wcnonp3zoBanne nieHTUGUKATOPOB CTPOK..... ..356
BobIme 0OBEKTBI TAHHDBIX ....c.veeeeeeeeeeeeeeereenns ..357
Pab6ota ¢ 601pmmMU 0OBEKTAMY ... .

IMousitre oKaTOPa LOB ..ot ..359

Boubiine o6bekTol — myctbie u paBabie NULL....

3anuch 1aHHBIX B 00beKTBI LOB ..o, ...362
Yrenue gaHHbIX U3 00bekToB LOB.... ...364
Ocobennoctu tuna BFILE.............. ..365
SecureFiles u BasicFiles....... ...369
Bpemennbie o6bextsr LOB ...... 371
Berpoennsie onepaniu LOB..........veee. ..374

Oynximu npeodpasosanus o6bektos LOB...

IIpenonpeneaeHHbIe OOHEKTHBIE THIID ................ ..378
Tt XMLTYPE. ..o ..378
Tuner ganaeix URIT ... ..381
THITIBI IAHHBIX ATLY w.ovoveveiaiseeniastseesseseesesseesssse st ssessssessssessesssessssessessssessssssssssssessssessessssessssnssssssssssssasans 382

YACTb IV. SQL U PL/SQL

Fnasa 14. DML v ynpaB/ieHME TPAH3AKLMAMMY veuuiresssrnssmsnssssnsssnsnssssssssnnssnsnssnnnns 386
DML B PL/SQL.coeeieeeeeieeie e esseesssesssessseessssssssssessseesssesnes e 387
Kpatkoe BBesienre B DML ..o, .. 387
Cexrusg RETURNING B xomangax DML. 391

DML u 06paboTKa UCKIIOUYEHUA..... . ..391
DML #1 3aIHCH......ooereieineircnee ...392
Ympasiienve TPAaH3AKIMSIMY ... ..395
Komarga COMMIT ........... ..395

Komanza ROLLBACK ..
KoMaHZIa SAVEPOINT ..ottt a ettt a s asasa s asasasasasasenas 396



16 Ornaenexue

KoMauga SET TRANSACTTION ...ttt cestise s sssssse s ssssssesssessessens 396
KoMauga LOCK TABLE ...ttt et st sssessesasessessens 397
ABTOHOMHBIE TPAHBAKITH  .....cevveeeeeareestecasssseessssesssstsssnsssessssesesassesssssssssssssnssssassssssssssssnssssassssessssesassssassacs 398
Ornpe/iesieHIe ABTOHOMHOMN TPAHBAKIIHI  .....ucereerrereerernraneeeseeeeessseessesssssesnees ..398
[IpaBusa 1 orpannyeHNs HA NCITOJIB30BAHIE ABTOHOMHBIX TPAHBAKIIHIH ....ocvveeereeeereeeecereneene 399
O61aCTD BUANMOCTH TPAHBAKIIA . ...v.cvovverrersoesesseseesssssessesssessasssssassssssssssssssssesssssssssssssssssssssssesssnes 400
B xakux cirydasx ciemyeT MpUMEHSITh ABTOHOMHBIE TPAHSAKITH  ........ucuvrreemereeseseenessereaessesnenens 400
Cosanue MeXaHU3Ma ABTOHOMHOTO ITPOTOKOJMPOBAHUS ...eevvevererersraeseeseeseesesseesessensesssssessesseesns 401
FnaBa 15. BbIGOPKA AAHHDBIX .ieeuirressinnssmnsssmnnsssnssssnssssnnsssnssssnsssssnsssnnsssnnsssnnsssnnssnn 404
OCHOBHbIE IPUHIIUIIBL PAOOTBL C KYPCOPAMI ..covvvnvervesnsesnssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 405

TEPMUHOIOTHST ..ot 405
TurnnuHble Onepaiuy ¢ 3aIpocaMu 1 Kypcopamu .
3HAKOMCTBO € aTPUOYTAMU KYPCOPOB.....cvrvrveneves
Ccoinkn Ha tepemennbie PL/SQL B xypcopax.

Bb160p MesKIy SIBHBIM U HESIBHBIM KYPCOPAMH .. .410
Pa6oTa ¢ HESIBHBIME KYPCOPAMU.......vonvenrernresnrrenneens 410
TIpUMEDPBI HETBHBIX KYPCOPOB.....erceercereaereareressesesseasesessessseessssssessesecas 411
O6paboTka OMUOOK IPU UCIIOTB30BAHUU HEIBHBIX KYPCOPOB ..ocveveerverreersesersessssssssssesssosssnes 412
ATPUOYTHI HESBHBIX KYPCOPOB....vvvresrsvsersssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnsss 414
PaGoTa C SIBHBIME KYPCOPAMU «..co.vvveeveeresrssssessssssssesssessssssssssssssssssssssssssssssssesssssssssssssssssssssssssssasssssssens 415
OODABIEHUE STBHOTO KYPCOPA c..verrverreerrsrsssesssssesssssessssssessssssssssssssssasssasssssssssssssssssssssssssssssssssssssssssnss 416
OTKPBITHE SBHOTO KYPCOPA cvuvvrervarereeseeseeseesesssesessssssasessssssssesssssssssssssasssesssssssssssssssssessssssssessesssssessssasssns 418
BbI6OPKA JTAHHBIX M3 SIBHOTO KYPCOP.vvrverreserrenrsssessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 419
T1CeBAOHUMBI CTOIOIIOB SIBHOTO KYPCOPA.o..cvoveereerrerssnssessesssssesssssasssasssssssssassessssssssssssssssssssssesssnes 420
SAKPDBITHE STBHOTO KYPCOPA wvuvvrervaereesessseseesesssesessesssssessssssssssssssssssssssssssessssassssssssssssessssssssessesssssessssssssns 421
ATPUOYTBI ABHBIX KYPCOPOB ..v.veeveeresssssssassssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssss 422
TTAPAMETPBI KYPCOPA cevveveviriiriieriiieesesseisssseessss sttt st ssssesss st sssssessesssssssssssssssssssssssssssssssssssesssssssssnsns 424
Komanrga SELECT..FOR UPDATE. ...t sisessesasesesessesesessessnsons 426
Cusrre 670KUPOBOK KOMAHIOH COMMIT ..ot 427
Ipennoskenne WHERE CURRENT OF ... ssensessessnenns 428
KypcopHnbie niepementbie 1 REF CURSOR ...t seeee 429
Korma ncrmomb3yioTcs KYPCOPHBIE TIEPEMEHHBIE?.........cucurutereaeeeeeeneeressenesessseensssessssssessssssasssssessens 430
CXOZICTBO CO CTATUYECKUMU KYPCOPAMH «..ocvrvvreerraesesensessessesseesessesaessessessessessessessessessessesssssessessesssssns
O6bserne TUIOB REF CURSOR ...t ssssssssssns
OODBSABIEHNE KYPCOPHON TTEPEMEHHOM ...ovvvvvvrvserisesessseseesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss
OTKPBITHE KYPCOPHON TIEPEMEHHO .....vuvrieerererseeseaseiaeesessessessessesaessessessessessessessesssssessessessessessesssssns
BbI60pKa TAHHBIX 13 KYPCOPHOU HEPEMEHHOM ....vvvvvvevenseseesisessesssssssssssssssssssssssssssssssssssssssssssns
[TpaBuiIa NCHOTB30BAHUS KYPCOPHBIX TTEPEMEHHDIX ....vvererrenreserencssecsseascsssescssesssssesssssessessessens
[lepenaya KypCOPHBIX TEPEMEHHDIX B APTYMEHTAX ...vuvrerrersesesserseesessessessessessessessessessessessessessessessns
OrpaHnueHNsT Ha ICIOIB30BAHNE KYPCOPHBIX IIEPEMEHHBIX «...c.eurvmererirmererirsecssescssensessenssessecsens
KYDCODHBIE BBIPAIKEHUIST «...cevvrevenineceseeseeeesesseesse e sssesesssessesssessesssesssssesesessesesessessse e sssesssesnsssesnscsnsens
M crosib30BaHME KYPCOPHBIX BBIPAMKEHUM . ..u.euvrvrerereraesensenseesessessessessessessessessessesssssessessessessessessesses
OrpaHuueHNs], CBSA3AHHBIE C KYPCOPHBIMH BBIPAKEHIIIMI «...oucvenevmereniemersniescsseescssessessecsreesecsnens
FnaBa 16. ivHamuueckuini SQL u auHamnueckmii PL/SQL..
KOMAHIBI NDIS .ottt st nas

Komauga EXECUTE IMMEDIATE.........ccovneneetinesstiecestiesisssesasessssasesssessesssessessens



Ornaenexue 17

KoManzma OPEN FOR ...ttt anenne 448
O 4deTbIpex KaTeropusix AMHAMUYECKOTO SQ L. ..ottt 452
TIEPEAAYA TIAPAMETPOB ....oeoveeereecereesasesses s sesaes s s s s s s s st s s s s s s s es s st s s st s s s s s sssnsanssseas 454
PEKMMBI TIEPEIAUT TTAPDAMETPOB ....o.rvseresevseressssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssesssssessssssns 455
Jly6mupoBaniie GopMaibHBIX TAPAMETPOB. .. 456

ITepenaua 3Hauerwit NULL ................. . 457
Pa6ora ¢ 00beKTaM1 U KOJLJIEKI[UAMU... 457
JInHAMIYECKIHT PL/SQL oottt sttt 459

[Tocrpoerune AuHAMUYECKUX OMOKOB PL/SQ L. 460

3aMeHa TTOBTOPSIONIETOCS KOAA AUHAMUICCKUMU OTTIOKAMII ....vovvervenrrenrenssssssnssssssssssssssssssssssnssnns 461
PerkOMEHIAIII JITIT NDIS oottt ettt ettt et es et et st et es e e teseseeeseseeaseneneeans 462

WcnospayiiTe mpaBa BbI3BIBAIOIIETO /IJISI COBMECTHO HCIIOJIB3YEMBIX TPOTPAMM......vreererenene 462

[IporHosupoBaHue 1 06paBOTKA JUHAMUYECKUX OUIUOOK ..o...vverveerreeresersenrseesssssessessssnssessssessons 463

[TapaMeTPBl BMECTO KOHKATCHALIM M ...cueuevnrenreneeneeeesceeseeessessesseesesssansssessssssssesssssssesssnsssessssesesnssnesns 465

MUHUMUABAIUST OTTACHOCTU BHEAPEHUST KO Q. .e.vereerereererssresaresssssssesssssssssssssssssssssessssssssssessssessssenens 466
Korma caenyet ncnonb3oBaTh DBMS SOL .o 469

[Mosny4yerrie HHOOPMAIMHU O CTOIOIAX BATIPOCA. .vurvvrrrvsnrrssessrssssssessnsssessssessssssssssssssnssssssssssssssans 469

[MTopmepkKa TPEOOBAHUI KATETOPUH 4........ocvoeeerrennn. 470

MuHUMAIBHBIH Pa36op IMHAMUYECKUX KYPCOPOB... 476

Hosbie Bo3MOKHOCTH Oraclel1g ... LATT

YcosepuieHcTBOBaHHas: Moziesib 6e301macHOCTH DBMS SQL.......iviiiivriesissesisies 480

YACTb V. CO3AAHUE NPUNOXXEHU PL/SQL

Fnasa 17. Mpoueaypbl, PYHKLUNN N NAPAMETPDI wueevsrrsmmsssssssssssmssnssssmssnsssssnnnsssnes 486
MOJLYTIBHBIT KOIL..e.voveerreesreiasereansssssssssssasssssssssssssessssessssssssssessssssessssesssssanss et 486
IIpomemypsr.....ccovvuuennene ...488
Bbi3oB nportienypet ...... ..489
3aroyIoBOK MTPOIIEAYPHI .. ...489
Teno mpotienypoi.......... ...490
Metka END.............. ..490
Komanma RETURN.... ..490
[OD3745 0291171 ..490
Crpykrypa GyHKIIHH.. 491
BosBparmaemsrii Tt ... ..493
Mertka END......ccccoeee ..493
BesoB dyaknnm.................. 494
Oynkimy 6e3 mapaMeTpoB... ..495
3aroJioBoK (pyHKIIUH .......... ..495
Teno GyHKIUH ............. ..495
Komanza RETURN ...496
TTapaMeTPhI .....c.oceerereririerine .. 497
OmpeneneHne TTAPAMETPOB.......cevrvrereerersrenens ..498
DopmasbHbie U (PaKTUUECKUE TAPAMETPHI ..... ...498
PeXKUMBI TIEPETAUT TTAPAMETPOB.....cvvevrrereerrsrentesssssesessssssssesssssssessssssssesssss ..499

Cas3piBanue (popMaibHbIX U hakTHueckux rnapamerpos B PL/SQL.
SHAUCHUST TIO YMOITTAHTIIO «...ceverceetseneaeseaeeseeesssesessesesessssseasestassstssssssseasssesessssssssssesssntsesnssssnssesssesssnssncans 505



18 Ornaenexue

JIOKAITIBHDIE MOITY T c..corvenrerrincisceesssesesseeaseessessecsseasssse st s s ssessse s sse e sssessesssessse e sssebsestsesasssessesncs
[IpenMyIIeCcTBA TOKATBHBIX MOLYJIICH ....uvrveerereiaeeseaseiaeesessesssesessesseesessesssesessssssesessssssssessessssesssssnssns
OG6J1acTh A€iiCTBYS TOKAJIbHBIX MOAYJIEI
BIIOKEHHDIE TTOITPOTPAMMBDBL ......vvevereetiereresssiseaseesseseasssssssssssesssssassessesssssessssssssessssssssesssnssssesssssesessssssess

T1ePErPY3KA TIOIIPOTPAMM....ouueeurmereneseeresessecseasessessesssesssessesssessesssesssssesssessesssessesssesssssesssesnssssssessnssns
TIPEUMYIIIECTBA TIEPETPYBK I .....evvereierereisressrisesssesseseassesssssssessesssssessesssssessssssssessssssesessnssesessssssesessssesess
OrpaHnueHnst Ha ICIOJIb30BAHNE [IEPETPY3KU
ITeperpysKa UHCTOBBIX THIIOB ......c..cveueureresermereremserisersssssensessesssessesssessntssessstassssssssssesssssesssessesssessssens

OTIEPEIKATOTIIE OOBBIICHIIS «..vovvrverereseeeessesssseesssessssesssessssesssssessssssssssasssssssssnssssesssssssssessssesssesssssssssnees

JIOTIOTTHUTEITTDHBIE BOTIPOCDL «...vuveeeeeevriseasessessassessesssssessessassesssssssessesssssessssssssesssssssessssssesesssssesssssssesssssns
Br13oB momb3oBaTembCKUX QYHKITIH B SQL ..o
TAGTYHDBIE (DY HKIIAITL. ......vocvooevervenssersessossessssssssssasssssssssssssssssssssssssesssssssssessasssssssssssssssssasssssasssssassssssasssas
J1eTEPMUHUPOBAHHBIE (VY HKIIHI «...eveeerceesceenseresseeseesssseasssesessessessssessssesesssssssssssssssssssssssssssnssessssssesnees
Pesyubrarsl HesiBHBIX KypcopoB (Oracle Database 12C) ..o 529

MOy TBHBIH TIOAXO — B JKIBHD! ..cevuieieieieeiieeiei ettt ettt ss e 530

Fnaea 18. NakeTbl .......
J1J151 4ero Hy KHBI TIAKETHI? .
JleMOHCTPAITNS BO3SMOKHOCTEH TTAKETOB ..c.vveverereersrsrereesssssessesssssssessssssssessssssssessssssssessssssssesssssesessses 532
OCHOBHBIE KOHIIETIIIAM TTAKETOB .......ecveeeeeiererererereeasssesssscesessssssssssassesessesesasesasssasesssesssssesesesasesesssns 534
Ipadraeckoe MPEACTABIEHUE TIPUBATHOCTH ....vuvvevereeresseressrsesessessssssssssssssssssssssssssssssssssssesssssssesnsns 535
[IpaBuia mocTpoeHus MaKeToB
CHETTADURKATITIST TIAKETR «..vcveverereeressssensessssessessssssssessssssessssssssessssssssessssssssessssssssessssssesessssssesessssssesassssssess
TEIIO TTAKETA ....evveeeeeeeeete ettt ettt ettt et ss b ettt es et eas s et eas et et eseas et eteas et eseasnsesesenseresens
VI HAIIMATTHBATIINST TIAKETOB ... ..vocecvevevereeressesaesesessssesessssssesssssssssessssssessssssssessssssssessssssssessssssssasssssassesssseess
[IpaBUJIa BBI30BA DTIEMEHTOB TTAKETA .. .c.uveesesreeesreeesesrasssssesssssssssssssssssessssssassssssssssesasssssssssessssessssssesnsa
PaB0TA € TAHHBIMIT TTAKETA ..o eesesseesesssassessosssssassosssssesesssassassssssssasssssssssssssssssasssssnsssssssssssnssssses
T7106a7IbHBIE JAHHDIE B CEAHCE OTACLE ...t
[7106a/IbHBIE OOIIEMOCTYITHBIE IAHHBLE ....oovvvervenrseosesnssessssssssesssssssssssssssssssssssssssnssssssssssssssssssssssssnns
TTAKETHBIE KYPCOPBI «.evreeririeisieientseaeiesetssessee s sse st ssessssessssesssssssessssessessssesssssssessssssssssssssssssssssesassssesansns
[ToBTOPHO MHUIIMATUZUPYEMbBIE TTAKETHI .
KOT/Ia FICTIOMB3YTIOTCS TTAKETDI «....o.voveveeaeeiseesesaseeesssseasssssesssssssssessssssssssssssasssssssssesasssssssnsessssssssssesnsas
VHKATICY SIS IOCTYTIA K JIAHHBIM . ...euverereeseeseesesseeseesesssssesssssssssssssasssessssssssssssssssssssssssssessssssssessssssssns
HWckimouenue keCTKOTO KOAMPOBAHUS JIUTEPAIOB

YcrpaHeHme HETOCTAaTKOB BCTPOEHHBIX (DYHKITHT .

IpynmupoBKa JIOTUYECKH CBABAHHBIX (DYHKIIUM .....orvvververiseverioeieesesssessssssssessssssssessssasssessssssssesssssnsens
KaumipoBaHue cTaTU4eCKUX JAHHBIX CEaHCa Uil YCKOPEHUSI PAOOTHI IIPUIOKEHUS. ............. 557
TTAKETBI T OOBEKTHBIE THITIDL....o.veoveveervessarsessssssssesssssassssssssssssesssesssssssssssssssssssssssssasssessssssasssssassssssansses 557
TnaBa 19. TPUITEPDbI cierresrmesrsssmassnasssssmassmassnsssassnnssssssnssnsssnsssnssnnssnsssnssnnssnnssnssnnsnns D99
Tpurrepbl YPOBHST KOMAHIT DM L.....ovuiiiieiiiiniisinsiecissiesis i ssssssssssssssssssssesssssssssssssssssssssssans 560
OCHOBHBIE KOHTIETIIIIH TPHUTTEPOB .......cuvrreeerruecatreesessseesssesaeessessssessesssssssssssssssssssasssssssnssssassssasssssesssns 560
Cosarne TPUTTEPA DML .......oviiiviiiecicieeciese s sannen 562
TIpuMep TPHUTTEPA DML ..ottt 566
OTHOTHITHDBIE TPHUTTEPDL c..ovevsveressressesssssssessssssssssssessssesssssssssssessesssessssessssssesssssssssssesssssssssessesssesnsns 571
QOuepeHOCTD BHI30BA TPUTTEPOB.. .572
OMNOKY TIPU UBMEHEHIH TAOIIHIIIBL. ...v.vvoeveeeeoeveesssesessssssessessssssessssssassssssasssssssssesssssssssssssssssssssssssssnes 573

COCTABHBIE TPUTTEDDBL «....ceuceeeeeeaeseaeeseseeasesassessseesssessessssessssessssassessssessesassssassssssssssssasssssssnssssnssssasssssesassns 574



Ornaenexue 19

TpurTepbl YPOBHST DD L.ttt 377
Coszmanne TPUTTEPA DD L ...ttt 577
COOBITHST TPHTTEPOB ...ovverveeresessssssssssessssssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssesssnssns 379
ATPUOYTHDBIE DYHKIIIT «...o.voveereosessosseessessssssesssessasssessssssessssssesssssesssssssssssssssssssssssssssssssssssasssssasssassens 580
[IpUMEHEHNE COOBITUI F ATPUGYTOB ..o.vvvveevereesssessssssssessessessssesssssssssssessassssssses s ssssssssssassssssssons 581
MOZKHO JIN YIATTATD HEYJIATISIEMOE? ......oovvoveverreereesesseseesessseseesasssessessssessesssses s sssssessesssss s sssssasssnses 584
Tpurrep INSTEAD OF CREATE ...ttt cssesaecsssaseen 584

TPUTTEPDI COOBITUI OABBI AHHBIX .v.vvoveeeeeveerssesessaessesseessssasssssassssssssssassssssesssssasssssssssssssssssssssssssssssssss 585
Cozaanue TPUTTEPA COOBITHS GABBI IAHHBIX .....vevvveervessssessenssssssssessssssssssssassssssssssssssssssssssssssssessons 586
TPULTED STARTUP ..ottt 586
TPUTTEPBI SHUTDOWN ..ottt sttt sss st s st sss st 587
TPHULTED TIOGON ...ttt b s 587
TPUTTEPBI LOGOFTF ...ttt 587
Tpurrepbl SERVERERROR ..ottt 588

TPUTTEPBI INSTEAD OF ...ttt sttt 991
Cosmanne Tpurrepa INSTEAD OF ...ttt 591
Tpurrep INSTEAD OF INSERT ...ttt ssessse e ssse s ssecssssces 592
Tpurrep INSTEAD OF UPDATE ...ttt sisesesise st sassssesassssses 594
Tpurrep INSTEAD OF DELETE ...ttt ssssssecsssssees 595
SATTOTTHEHIE TABIIHIIL vevvevvereeesneesseeeseessseeseseessseeseseeesseess s ess st ssse st st ss st ess st sssssessssssssnes 595
Tpurrepbl INSTEAD OF U151 BJIOKEHHBIX TAGHIL.......vovveerreesssssessssnssssssnsssssssssssssssssssssssssennes 595

Tpurrepbl AFTER SUSPEND ..ottt ssss e sesessesssessesasessesasessnes 597
Hacrpoiika st tpurrepa AFTER SUSPEND ..o 597
KO TPHITTEPA. ..ottt sttt s s 599
Oyuarimst ORA_SPACE_ERROR _INFO....nientiecneiecineiscisecsseisesinessesinessesisesenes 600
ITaker DBMS_RESUMABLE ..ottt ssssaesssessesasessesaesines 601
MHOTOKPATHOE CPAGATBIBAHUE. .......ooveereseisenssesessssssssssssssssssssssssssesssssssssssessassssssssessssssssssssssasssssssons 602
VICTIPABIISITD UITH HE UCTIPABIISITD ? o..ovvveovererereienssseesssssssssssassssssssssssssssssssssssssssssssssessssssssssessssessssnans 602

COTTPOBOIK/IEHTE TPUTTEPOB -..ccuverceeerceenseressastssassesessesesesssesaseseassstsssnssssssssssssnssssassssassssssnssssasssssesssesssssans 603
OTKJII0UeHNE, BKIIOUEHUE U YAATEHUE TPUTTEPOB.....ecvrieiereesssrersssensssssssssssnsssesssssssssssesssesssssnans 603
Co3/1aHNE OTKITIOUEHHBIX TPUTTEPOB ....evvrreeenereasesceeastesenseseassssesssssessssessssssssssssesssnssssnssssasssssssssssassnsans 604
TTPOCMOTP TPUTTEDPOB ...eovevrieirieierieiseisiesisiesssissssssssesssssssss s sessessssssssssssessssssssssssssssssssssssssssssssssssssnans 604
ITpoBepKa PAGOTOCTIOCOOHOCTH TPUTTEPA .ovvvervsvenrssnsessssssssssnssssssssssssssssssssssssssssssssssssssssssssssesssnssns 605

Fnasa 20. YnpaBneHue npuioeHNAMN PL/SQL ......iccciimimmsinmmsmsssmmmssssssnnssssns 606

ViipaBJieHUE TIPOrPAMMHBIM KOIOM B OA3E TAHHDIX ........covvrreseeesesssesssesssesssessssesssssssnssssssssssssnssssssnnes 607
[IpenCTaBAECHUS CTOBAPST TAHHDBIX . ....evvreerersreeeesessssesesessssssessssssssessssssessssssssessssssesessssssesesssssesesssssesesnns 607
BbIBOI HHPOPMAIIMU O XPAHUMBIX OOBEKTAX «.vovvververeeriensessasssnsasssssssssasssssssssssssssssssssssssssssssssnsanns 608
BBIBOI 1 TTIOMCK MICXOITHOTO KOIIA ..euvuvereeesceeneeaeeeeaneeneaseseassesssssssessssesesssssessssesssnssssnsssenssncsssncsssnssncans 609
[TpoBepKA OTPAHUUEHUI PABMEDA ....evvrveverrerisreniaesieessrasisssssassssessssesassssssssssssssssasssssessssssssssssssessssasans 610
[Tomydenrie CBOMCTB XPAHIIMOTO KOJIA ....ucvuvueremereeemseenensereasssesssssssessssesssstsssssseassntsssnssssassscsesessssssscans 610
AHATN3 Y U3MEHEHHNE COCTOSTHUI TPUTTEPOB ....ocevvreersreeieeessenassseesesssessssessssessessssessssssesssessssssessssess 611
AHAITTIB APTYMEHTOB ....cooueimerieireieiseeseaeasesetsesseae s esesetsesass et eesebae s e st eese s tse st eeaststsesasseeastnssesasassassncans 611
Anasus ucnoabsoBanus unenTuduraropos (Oracle Database 11€) ....ieveerierereveririeerin. 613

VYrpasiieHNe 3aBUCHMOCTSIMI M TIEPEKOMITHIIIIFIST «..covcvnieeneenecsrenseceneesecsnenssesenssessensessesssesssssesssesmesens 615
Ananu3 3aBUCUMOCTEH € UCTIOJIb30BAHIEM MPEICTABIEHUIT CIOBAPS AAHHDIX ..oovveeenerecerennces 616

Jeramzanust 3aBUCUMOCTEN (OTACIELLE) wuvvvvvvveiiriieieniieeises st sennes 619



20 Ornaenexue

VIATEHHBIC BABHCHMOCT W ....vuenereraeseeserseaneasessessessessessessessessessessessessessessessessessessessessersessessersessessersessessen 620
OrpaHu4eHust MOJIENU YAATEHHBIX BBIBOBOB OTACIE .....voieeeieierieieis s 622
[TepexoMIIISTINS HEAEWCTBUTETBHBIX TIPOTPAMM ....covvurenirerestceeeseeressssesessssseasssessssssssasssessssssessens 623
[TpenypesK e HUST TIPU KOMITHIISIIIHI «......vververerssrensssssessssssssssssssssssssssessssssssssssesssssssssssesssssssesssesssesseses 627
TIDTIMED ettt sttt 627
BrurtoueHue NPeyIPEsKICHUN KOMITUIISTOPE «vuvuerervaeserserseesessesseesessessessessesssssessesssssessessessesssssscsn 628
HexoTopbIe TOTE3HBIE TIPETYTIPEIKIIEHTIS .....ocevvreeeereecasseaeesseseseseeseessesessssssesssessasssesssssssssssseassssssssene 629
TectupoBanue POTPAMM PL/SQL ...t enseses 636
Tunmanbie HeaPEKTUBHBIE TEXHOTOTHI TECTHPOBAHMS ... ...euveererceereseesessesessseseseesssessesessssesesncs 637
O61ue pekoMeHzauu 1o TecTUPOBAHUIO KOAA PL/SQL ... 639
CpeznctBa aBromatu3aru TecTupoBanus mporpaMM PL/SQL e 640
TpaccupoBKa KOMA PL/SQL.....ooiiiieeeeee ettt s s ses 641
DBMS_UTILITY.FORMAT_CALL_STACK .....oostirieerrrireentinecintiecineiseesessseasesssesesesessesinens 642
UTL_CALL_STACK (Oracle Database 12C).......cccovuerreeerrrereerresienreesiessaessesseesseessessssssessssssesssenes 643
DBMS_APPLICATION _INTFO ...ovtiiriiireiniinestiecineiecisesistie st sassssssssesssssesssessesssessessnens 646
TpaccupoBKa ¢ UCTIOTTB3OBAHUEM OPP_ETACE ..vuvuieeieieieeieiisiieieieseieseaeseesesssssisssassssessssssssessssssssessens 647
TTakeT DBMS_TRACE ...ttt ettt ssesinees 648
Oragka PorpaMM PL/SQL ...t ssenee 651
HenpaBuiibHble CII0COObI OPTAHUBAIIUM OTIAIKY «..vvvveeveerssnesessesssssssssssssssssssssssssssesssssssssssssssens 651
[ToJs1€3HBIE COBETBI M CTPATETHII OTIIAIKH .vvvevereervaeseseraesessesssesessesseesessesssssessssssssessssssesessesssssessessscsns 653
«DBesbre circkyy» 1 yrpaBieHue JOCTYIIOM K TPOTPAMMHBIM MOLYJISM. ..cucvuerenermerenersncsneesesmecsneens 657
3AMIATA XPAHUMOTO KO .e.ververvesesasesssesasssssssssssssasssssssssesassssssssssssesasassssssssssssssssssssssssssssssssssssssssssssssssses 658
OTPAHTUECHIS «...vovveverereesseseestssesssssssssssssssssssssssssssssessssssssssssssssssssssssssssasssessesssssessssssssessnsssssessnsssssessnssnsins 659
VCIO/Ib30BAHIE TIPOTPAMMBI WTAD ...vovoveveierisssssassssssssasssssssssssssssssasssssssssssssssssssssssssssssssssssssssessssassens 659
Jlunamudeckoe cokpoITHe Kozia ¢ ucnosab3oBanneM DBMS DDL.......coiiiincnee 659
PaB0Ta CO CKPBITBIM KOZIOM........cvevverreessessasseesssssssssssssssssesssssssssassssssasssasssssssssasssesssssssssssssssssssssssssssones 660
3nakoMcTBo ¢ oneparuBHOU 3aMeHOi (Oracle11g Release 2).......viververeeeeverreeneieeeiesiensiesies 661
Mnasa 21. OnTuMu3aumsa NPUIOKEHUN PL/SQL ..ivveeeeeeessssssmmmnsnsnssssssssssnsnnsnsnsnsss 664
CpeicTBa, UCIIOTb3YEMbIE TIPY OTITHMUBAIIUIN «.....cevvreeerenenseseansssasssssssassssasssssssssssassssessssssassssesssessnsas 665
AHATN3 VCTIOTB30BAHMST TIAMSTIT I ......ovrveeeereeeseseesesesessessesesaesssssssesesecsesssssssesecsesassssnssssssssssssssssassncsesns 665
BrisiBnenue «y3kux MecT» B KOZE PL/SQL ..ot 665
XPOHOMETPAIK ..vovvvereversrsneesessssssssessssssesessssssesassssssesassssesessssssssessssssesessssssesessssssesesssssesessssesessssssesessssssssesssns 670
BbIGOP CAMOI OBICTPOI TIPOTPAMMDBL......vovenrveeressaesessenseessesssssassssssasssassssssessssssssssssssssssssssssssssssesssnss 671
IIpenoTBPAIIEHNE BATTUKITHBAHIS .....cv.vevereesesrereesssssssesssssssessssssssessssssssessssssesessssssesassssssesassssesesassssssess 672
[Tpenynpexaenusi, OTHOCSIITHECS K TPOU3BOMAUTEBHOCT  c.cuvuveerrvmererierereneesneeseessssesssssessessessens 673
ONTUMUSUPYIOTITITH KOMITHIISITOP .ecvuereuereseunceesnseseasentasssssssssensassscsssnssseassstsssnsssssssssassssssssssssessesesesssassn 673
KaK PABGOTAET OIITHMUBATOD ...oovveerverreerssssesesssssessssssesssssssssssssssssssssssasssasssssssssssssssssssssssssssssssssssssssssnes 675
ONTUMU3AM TUKIOB BEIOOPKH JAHHBIX........evvoeveerseesessessssssesssssasssesssssessssssessssssssssssssssssssssssssssones 677
KOITUPOBAHME TAHHBIX. ......vovvvereierieiaeisseeeseesssssssesssssssssssasssssesssssssssssssssssssasssssssssesssssassssssssssessssssssnsessnsan 678
TTAKETHOE KATITIIPOBAHTIE ...v.vevereererererenssssssensessssssessssssssessssssssessssssssessssssssesssssesassssssesassssssesssssesesssssesess 679
KamupoBanue 1eTEPMUHUPOBAHHBIX DYHKITHI. ........vueveieinriieeiereeisessisesssessssssassssssssssssssssssssssesnsns 683
Kammposanue pesyasratos ¢hyHkimid (Oracle Database 118) ... 685
CBO/IKA CIIOCOO0B KATIUPOBAHIS .....eocvoeresrrenresessessosssessesssesssssssssassssssasssassssssssssssssssssssssssssssssssssssssssnss 697
MaACCOBAT OOPAOOTEA ...eo.vovvereveeecreseessees s sssssssesssss s sssssasssesssssssssssssssssessssssssasssassasssassssssasssessasssssaseses 698
Yexopenue Bei60pku ¢ uctonb3oBaiueM BULK COLLECT ... 699

Brictpoe Bemomaerne oneparmit DML n komarma FORALL. ... 704



Ornaenexue 21

TToBbllIeHNE TPOUZBOAUTEBHOCTH C KCIIOJIb30BAHUEM KOHBEePHBIX TaOMMUYHbIX DYHKIINIA.... 712
3ameHa BCTaBKHU Ha 6a3e CTPOK 3arpy3KOi Ha 6a3e KOHBEMEPHBIX (DYHKIIHM .......covvvnvenrennenn.
Komsetiepabie GyHKIINN TPA ONITUMUBAIAN OTMEPATTHH CITVISTHIIST «.voveeeeneesceeenceseneeseseeeseeaseneans
[Tapasienbibie KoHBeliepHble QYHKITUY P ACUHXPOHHOM BBITPY3Ke TAHHBIX
Bimsnue rpynnmupoBKy U peskuMa IOTOKOBO TIepe/iadyl B lapaJlyleIbHbIX KOHBeHepHbIX

DYHKITHSTX ¢ttt sse s sseseses
Konsetiepasle QyHKINN 1 3aTPATHBIN ONITUMHU3ATOP

Komngelieptbie GyHKIIUY TIPU 3aTPY3KE CAOKHBIX TAHHBIX ....uvevevrrerssrssssssrasssssesssssssssssssesssesans 730
B 3aBepirreHrIe 0 KOHBEHEPHBIX (DY HKITHISIX c..euvuverceenrereaereaesesessessessesessssssssssssessssesssssssessssessssssssssncans 736
Crenranu3upPOBAHHBIE TPUEMBI OTITUMUBALIHIH .......vovvnerrerressrensssssssssssssssessssssssssssessssesssssssssssessssesans 736
Merton nepenadunt mapaMeTPOB NOCOPY ...t sesaes 736
BBIOOP THITIA JTAHHBIX ...o.cvorvenresrsessessesssessesssessessasssessssssssssssassssssasssssssssssssssssassssssssssssssssssssssssssssssssssnns 739
Onrumusariust Bbi30BoB (HyHKINI B SQL (BepcHst 12.1 U BBIIIE).....cuvuiereeeeerereeeeeeseeseeseeeens 740
OO61IME 3aMEYAHUS O TIPOUBBOMAUTEIBHOCT  ..o.eorverreervenseersssssssssssessassssssssssssssssesssssesssssssssssssssssssassens 741
Fnasa 22. BBoa/BbIBOA B PL/SQL ....iccciimiimmesimmesinmmssmmssmmssssnssssnsssssssssnsssssnssnnnsss 742
BOIBOI HHDOPMAIIHT ...t ssseessss st sss s sss st ss s sses s s sssssssssensessnsessnsnens 742
Bromouerne DBMS OUTPUT ...ttt 743
SATHCD B OYMDEP w.vvvvrvenveriirsisnssiessesssesssssssesssessss s s st ssssessss st s ssss st ssssessss st st s sssssssssssssssssens 743
YTEHUE COMEPHKUMOTO GYPDEPA. .o..oveerveerererersrensreesses s seessse s sssss s saesssss s ssessssssssssssessssssssssseessaens 744
UTEHUE U BATIHCDH (DATTIOB ..o veeeveieseeseveesee e sae s sass s ssss s s s s sass s s s s s s st s s s s s s sneas 745
[TapameTp UTL FILE DIR ..ottt 745

PaboTa ¢ KATATOTAMU B OTACIE c....vovieercieeceieece ittt sttt 746
OTKDPBITHE PATITIOB.....evereiuiiaeeiieiseeeeseesiaee s ssesessesssessssessssssas s ssessssesasssssessssesassssasssssessssesassssssssssesasssans 748
[TPOBEPKA OTKPBITHST (DATITIA ....oecveeeevererisreeissiieriseessseesss s s s sss s s ssssessssssssnsessssssssssessnsssssnans 749
SAKPBITHE (DATTIA ....veveveeeinrieiaeeiaeesseeeseeseseaese e seeeasssssessssesasessas s ssessssesassessessssesassssasssesesassesasssssessssesassnsans 749
UTEHUE U3 DATIIIA ...vvvoveerreeieceeisesseesseesss st sessssssssses s st sse s ssessssssse s ssessssessssnsessssesssssssessssessssessnsansnns 749
SATTHCH B DA c.vveveieieieieeiee et see st sse st s st sss st sttt s st s bbb s bbb bbb nsae 752
KOTHPOBAHUE DATIIIOB .......oooveeeeeeceeeeeeee et 754
VIATEHUE (DAMTIOB ...eoveveieieieiieieeiee e sesssessssessse st sssss et sas st s st et s st s s s st s s s s bbb s s s 754
ITepenMeHOBAHHE M TIEPEMEIIEHIUE (DATTIOB ........ovoeveeerereeeeeeeesee s 755
TTOTYYEHNE ATPUOYTOB DAMIIA ..vvvvvervrereorrsrinseessesesssssesssaes s ssessssassssssssssess s ssss s ssssssssssssssssssesssnssans 755
OTIPABKA DITEKTPOHHOM TIOUTDI 1.erveeresrvsresssnsssssssssessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnssns 756
[TpeIBAPUTETHHAST HACTPOMKA «..cvuveeuerrererieeenrereaseseseassseeasessasssssessssesassssssssssssassssasssssssnssssassssssssesassnsans 757
HacTpOKa CETEBOIM GEBOTACHOCT . .......voveervereereseesssessseesssssesssssasssssssssssssssasssssssssssssssssssssssssssssaens 757
OTnpaBKa KOPOTKOTO TEKCTOBOTO COOBIIEHHMST «.....vvveervenrerrressansesssnssssssnssssssssssnsssssssssssssssssesssnssnns 758
BrJitoueHue «y100HBIX> UMEH B a[[PECA DJIEKTPOHHOM TIOUTBL. ... vovvverrenressssesssnssssnsssssssnsssnssons 760
OTnpaBKa TEKCTOBOTO COOGIIEHHST TPOUBBOTBHOM JITTHHDBI «.....vorveveerresesssesesnsssssnssssssssssssesnssnns 760
OTnpaBKa COOOMEHHUS ¢ KOPOTKUM BIIOIKEHIIEM .......vovvenrereresesrsessessesssessssssessssssssssssssssssssssssssssssanes 761
OTnpaBKa HEGOIBIITOTO (DANITA BO BIIOIKEHIM ....oovvereerreressaesesssasssnssssssssssssssssssssssssssssssssssssssssnssnns 763
Biokenue ¢aiisia IPOU3BOTHHOTO PABMED A ......vererrsrenrsrsrenssresssssssssssessssssssssssssssessssesssssssessssesssseses 764
Pa6ota ¢ gaHHbIMUA B THTEPHETE (HTTP) .ocvoveiieeirieesee s senes 765
(DparmMeHTHAsS 3arPy3Ka CTPAHUIIBL. ..........
3arpyska crpanuisl B 00bexT LOB
AyTEHTHOUKATIIT HT TP oot
3arpyska 3anmmdpoBadHON cTPAHUTIBI (HTTPS) ..o 769

[Mepenaua manubix MeTOMAMU GET 11 POST ... 770



22 Ornaenexue

3alper U J0JTOCPOUHOE XPAHEHME COOKIE ... .vvuvvrrirncieeseesiseesees e sss st sess st sees 773
3arpy3ka JaHHBIX C CEPBEPA FTP ...t 773
VICTIONTb30BAHNE TIPOKCH-CEPBEPA ovcvvvreenereerereuneseseeeessseesssasssessssesssessssssssessssssessssssasssssssnssssassssassssesssne 774
[ pyrue pazHoBugHOCTH BBOAA,/BBIBOJA B PL/SQL oo 774
KaHaIbl, OUEPEIINT T OTIOBEIIIEHIIS. ... ceeerceereecaecteeseiecasseeae st sesessesssssesesstssse s sseastsesessssesassneasssssssnsens 774
COKETBE TP .ottt e sttt 775
BCTPOEHHBIA BEG-CEPBEDP OTACLE ...oovovvveeerire s 775

YACTb VI. OCOBbIE BO3MOXXHOCTHU PL/SQL

FnaBa 23. be30nacHOCTb M PL/SQL ...cciitmimmmsinmmssmmssssmssssmssssmssssnssssnssssnnsssnssssnnsses 778

OONINE CBEJIEHUST O OEBOTTACHOCT  «.....eoevovveervereesessesssesssessssssessesssssssssssssssssssssssssssssssassssssasssassssssasssssasesns 778
IITTIDPOBAHTIE ...ttt ettt eaesesenanens 779
JUTIVTHA KITEOUA «..evvveeieeececeeeeeeeeae et eteaeac et sasss s etese et esessasesssesesesessesesenssesensasesesessssesesessssensssssessnsssessnsasans 781
AJTITODTITMBL ....cucvevriereriesissessessssssssesssssssessssssesassssssesassssssessssssnsessssssesessssssssessssssesessssssesessssssessssssssesssssssesssns 781
SATTOSTHEHIE T CIIETITIEHEIC .......voveovereersesesensssessssssessseessssessssasasssssessesssssssssssssssssssssssssssssssssssssessessssessnses 782
TTakeT DBMS CRYPTO ...ttt bbb bbb 783
ATITOPITITMDL ...ocvoveveiereiosiesesssee st s st sse st s s sse st s b ss b s s s b s s b s s bbb s b s s s s s ess e b s s ssnsessnsensesans 783
SATIOTTHEHIE T CIIETITIEHIE .......voveovereersesesensssesssssssssssesssssssssssssssssessesssssssssesssssssssssessssssesssssssssessesssssssnsns 783
TITHMDPOBAHIIE TAHHBIX w...vuvrveereeretseeseesesseesessesssesessessessessesasssessssssssessssasssesssssssssssssssssessssasssessesssssessssssssns 784

HTHGPOBAHIE LOB.. ..ottt ens et 786
SECUTEFILES ..ottt s s s 787
JIETITIIMDPOBAHIIE JTAHHDIX ....voveveraesreissesesesssseasssssssssssessssesssssssessssessssssssssssesssssssssssssssssssssssessssessesssessnss 787
TEHEPUPOBAHIE KITIOUET ..ottt ettt ss et eese s st s e ssssesaesssenanens 788
VIIPABIIEHIIE KITIOUAMI .......voeevveeeereaessssessessesesssessssesseesssessssesssssssessssessesassssasssssssssssasssssssssesassssassssesansns 789
KpunTorpadhudecK0€ XETTUPOBAHIIE .......cuvurueeeerreresseeseeeaeeseeesssessessseessssssessssssassssssssssssassssasssssesssns 793
KOZBI IMAC ..ottt s s bbbt ss e nsensessents 795
[Ipo3pauHOe TUPPOBAHTE TAHHBIX ....cuvrreereuiaereeeeseseesesasssessesesesessssssssesssssssssssssasssssssnsssssssssasssssssens 796
[Ipospautoe mudpoBaHue TAGTUIHOTO MIPOCTPAHCTB . .....vvevverrressssssssssssrsssessssssssssesssssssssssessenns 798
Be30TACHOCTD YPOBHST CTPOK ....cueieiuieeinirineinceeieenese sttt esess s seassseae e eess st sssessssesasssesesssesasens 800
3aueM U3YUATD RLS? .ot 802
IIpocToit mpuMep UCTIOMB30BAHUST RS ..o 803
CraTudecKue ¥ AUHAMUUECKIE TIOJITIKH «...cevuvvrevererserenersersserssssesentsmessstasesssesscssesssssessessesssesscsens 806
KOHTEKCTHAST TIOTIIITIIK «..evveeeerieeeeeseneseaseresesseneensesssesssessessessesssessnsssessntsnessntasessstsssssessesssessssssesssessssens 809
Hcrnonp3oBanue cTOIOMOBON MOIETN RIS ..ot ssessesse s 810
OTTAIKA RLS ..ottt sttt 813
KOHTEKCTDI TIPHIIOKEHIII «......vovoievoreeiereiseisssssssessssessssssasssssesssssssssssssssssssssssssssssssssssessssesssssssssssssssssssessnses 816
M c1onb30BaHNe KOHTEKCTOB TIPUIIOIKEHT «......vuvvierieieeisriissesesessssssssssssssssesssssssssssssssssesssssssssssssnsns 817
DE30TACHOCTD B KOHTEKCTAX . ..cevrieeeeenieeeseeetssassesssessssessssessessssessssssessssesssssssessssesasssssssssesasssssssssesnsns 818
KonrekcTbl Kak MPeMKATBI B RLS ...ttt 818
U nenTnduKanmst CTOPOHHIX TTOTTB3OBATEIIEM ......euvveeuuereeerreeeaeseseessesessssssessssssasssssesssssssssssasssssesssns 821
JLETATMBUPOBAHHBIT AYIHIT ....cevreeeareeasereeeesseseaseseaesssessasssessesssesassessesssessssessesssesassessesssesassessesassesnssesassncs 823
3aUEM UBYUATD FGA? ...ttt 824
TIPOCTOM TIPHIMED ..ecrvervenivenrenrsssesssessssssssssssssssessssssessssssssssssssssssssssssssssssssssassssssssssssssssnssssssssssssssssssssssanss 825
KOJMUECTBO CTOMOIIOB «...vvveoveveevenvesseesesessesssses s s s ssss s sss s ssss s sssessees 826
TIPOCMOTP SKYPHATA AYTITITA c.voceeereerreeeereeeiseteeaetseieeseseese st sesesees e sesetsese st se s seasssesessessnnsens 827
T1OZCTABIISEMBIE TIAPAMETPBI...vcveverereerersrsrensesssssessessssssessssssssessssssssessssssssessssssssessssssesessssssesessssssesassssesess 828

MOLYITH-OOPAOOTUIK . ......oovvvervensesnessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssesssnssssssssssssnssssssssssssnns 829



Ornaenexue 23

FnaBa 24. ApxUTEKTYPa PL/SQL......ccuummmmmmmmnsiisssmnmnnnssssssssssssmsnnsnssssssssssnsnnsnsnnnsss 831
DITANA ettt et 831
Kaxk Oracle BbITOMHSET KOIL PL/SQL? ..ot ss s ssss s ssas s 832

TIPHIMED ..ottt bbb s st s bbbt s st s b nas s e 832

OrpaHnyeHnst KOMIUJISATOPA...

ITakeTbl 110 yMOJYAHUIO . .835
Moesnt pa3PEIIEHN N ........cevereeererrenenns ..838
Monens paspemnieHnil co3gaTess........ ...838
Moenib pa3penieHui BbI3bIBAIOIIETO........ ...842

KoMOUHUPOBAaHHASE MOJAEND PABPEIIEHUM .....oovoveerveresreeseesresssrseessennes ..844
Hasnauenue poseii mporpammam PL/SQL (Oracle Database 12¢) ..844
Oyuximn <Ko Memst Bb3Ban?» (Oracle Database 120) ... 847
BEQUEATH CURRENT USER mist upezcrasiennii (Oracle Database 12¢) ... 847
OrpaHuyeHue IpUBUIIETHii B MoJie/u ipaB BbisbiBatoiiero (Oracle Database 12c¢)................ 849
VCTTOBHAST KOMITHIISIIIEIST «.vovvveveneeseeessessesesssssesssssssessssssssssssnsssesssssnssssessssssessnsssesssssesssssssssessnssssssssssssnssansens 850
[TPUMEDPBI YCTOBHOUN KOMITHJISIITHIT «.....ecvreeereneaessesasseseasessassssssssssesasssssssssssssssssassssesssssassssesssesssssans 851
JIMPEKTNBA TIOTYUEHUS MHPOPMATIIIT ...coovnvenereeereeeiseeseaeeseeseseseesssesseeseseesssessesssessssessesassssssssssssassnes 852
JTUPEKTHBA ST ..ottt s s sanen 855
JTUPEKTUBA SERROR ...t 856
CUHXPOHU3AIUST KOJIA C UCTOJIb30BAHNEM TAKETHBIX KOHCTAHT ...vvervrieesrenssreresnsssensnsessssssssssnens 856
[IpuMeHeHye AUPEKTUB MOJMYUYeHIS NHGOPMAIIIH [T OTIPeIeTeHIs
KOHMPUTYPAIMHI KOHKPETHBIX TIPOTPAMM.......oovereisssressrenssssssessssssssssssssssssssssesssssssssssesssssssessssesssseses 857
Pab0Ta ¢ 0OPABGOTAHHBIM KOIOM .........vuerveeresrressssssssssnssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 858
PL/SQL 1 aMATh 9K3EMILISIPOB OA3BI IAHHDIX ........vveerveerresssesssessssessssssssssssssesssssssesssssssssssessenssannes 859
SGA, PGA T UGA ...ttt sttt sttt sttt st 859
Y PCOPBI FL TIAMSITB. ..o veoeeeeeeacseeeeeaeseessessessesssesessesssasessesssesessesssssessesssasessesssssssssesssessesnssnsssssnssnssnssssnsens 860
COBETDI 110 IKOHOMUI TTAMSITH ...covvvevereneenesneeessessesssesessesstassssessessssssssssnessessssssssssssnsssessssssessssessesssnesns 861
Uro menaTh MpU HEXBATKE MAMSTH..... .870
KoMmusimst B HUIBKOYPOBHEBBIH KOJL.......ucvensenen. ..873
Koraa ncrosnp3yercst pesxnM HHTEPIPETaINN ....... ..873

Korzia ucnosibayercst HI3KOYPOBHEBBIN PEKUM ...
Huskoyposresast komnuJisiiust u Bepcuu Oracle.
UTO HEOOXOMUMO BHATD.....envererersresreesseessessesseesssessesenns

Fnasa 25. Nno6anusaumnsa v nokanusaums B PL/SQL .......ccocreciimminmmsssnsesssnsssnnnss 876

OO6ILINE CBEIEHUS W TEPMIUHOIIOTHIS «...oveovvevaresasessessssseesssssssssssssssessssssssssssssssssssesssssssssssssssssssassasssassens 877
3HAKOMCTBO € HOHITKOIMOM ......ouiriiinieicincci ettt ettt sens 878
TUIBI JAHHBIX U HAITMOHATBHBIE HAOOPBI CUMBOJIOB ......cocveevveeveeseeseessessaessasssessasssssasssessasssessassesses 880
KOMIPOBKA CHIMBOIIOB ......cutieiticiniieisteei ettt sttt tneans 881
ITapamerpst Globalization SUPPOTt (NLS) .......ovuivrveeiieieeieseeeee e sessessse s saessssans 882
DYHKIHT FOHIKOA. c...eveveieiieieeieniieseesiesiesessessssssssessssssssesssssssssssssssesssssssssssssssssssssssssssssssssssssssssassnssns 882
CUMBOJIBHAS CEMAHTIKR ....oveverveeresneerisnestasessstasessstasesssessstasessssasesssessesssessesssesssssesssessessessesssesssssesssssessns 887
TIOPSITIOK COPTHPOBKIL CTPOK w.vceveeeeueineeneestesessesessesesessssssasesesssssssssssssssssssssnssssasssesssnssssnssssssssssesassssassssens 890
JIBOUUHAST COPTUPOBEKA. ....eveveerieisrenisressssesesssssessssssssssssessssssssssssessssssssssssessssessesssessssessesssessssessssssessssns 891
OITHOSBBITHAST COPTIPOBEA.....euceeeereaeriaeestesesseseasssesessssseassstassssssssssssasssssssnssssssssssssnssssnssssssssssssssssassscans 891
MHOTOS3BITHAST COPTUPOBEKA «...eoververessrerssresssssssnssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssnes 893
MHOTOS3BIKOBON MHMOPMATTTOHHBIN TIOTICK «...erveerceeaeeaseeaeasceeesseseasssessssssssssssessssssssssssessssssessssssassssans 894

Nudopmanmonnblil TOUCK B PL/SQL ..o 896



24 Ornaenexue

JLATA T BPEMST ...ceveiieiiieicie ittt ettt st s bbbt se b st enaesas
TuIbI JAaHHBIX BPEMEHHBIX METOK ...... .
DOPMATUPOBAHME JATBI H BPEMEHH ......ooeereernresseessessssessessseessessssesssessssssssessssssssssnessnssssssssssnsssssssns

[Tpe0GPABOBAHYST IEHEIKHBIX BEITHUITH .cuovvoneeveseeesseesssessseessseesssesssseessssssssessssessssessssessssesssnesssssssssnnes

Globalization Development Kit f7ist PL/SQL ...t
TTAKET UTL TTI8N ..ottt st bbb bbbt s e aenanna
IMaket 06paboTKK OMHOOK UTL_LIMS ..ot sesssnes
BapuanTsr peamuzaiiit GDK ..o

MaBa 26. 06beKTHO-OpUEeHTUPOBaHHbIE BO3MOXHOCTH PL/SQL
VcTopust 0GBEKTHBIX BO3MOKHOCTEN OTACLE ......oocveoveeee e
IIpuMEP OOBEKTHOTO TIPUIIOIKEHISL .....eovovveerserrsessesssssesssssssssssssssesssssssssssssssssssasssassssssasssssasssssasssssasses
COBIAHIE DABOBOTO THIIA ...euvvereresneereeeseessesssesssesasessesssessssessseessessssesssessssessessesssssssnesssessssssssssssssssesnes
COBLAHME TIOMTIUIIA .ecervrerereeecernseeesenseasesssessesssessessesssessesssessesssessstssesentasessstasessssssesssessesssesssesnesssessessens
IMLETOITBI. .ottt sttt et st ae s s s nanene
Bb130B MeTO10B CYTEPTUIIA B OTACIET 1S .co.ivvnieeiiieii ettt
3anuch, BBIOOPKA 1 UCTIOTB30BAHIE OOBEKTOB. .....c.rverrevsseresseessnessessssssssessssesssssssssssssssssssssssssnnes
IBOJIIONUS M COBTAHIE TUTIOB.......cvrevereemererersertsensestsessessesssessesssesstssessstssessstasessstsssssesssssesssssesssessessens
U cHoBa ykazaTesn
Tumer ganasix ANY

CIIETAIM CAM ..vuvnereineencireieieeneie et e e e e et b bbb naessensensessnien
CPABHEHIE OODBEKTOB .....ocovevereeareeeesessessssssesseessesssesssssssssssssssssssssassssssasssssasssassssssasssssssssssssssssssssssssssssnes
OODBEKTHDIC TIPEIICTABIIEHIS «...vooervesereseeesssessssesssessssssssssessssessssesssssssssessssssssssessssessssessssesssssssssesssssssssnnes
TIpPUMED PETIATIMOHHOM CHCTEMBL......ocvverererseinreseesseseeseesssssassessssssssessssssssessssssssesssssesesssssssasssesesesssssess
OG6BEKTHOE MPEICTABIEHUE C ATPUGYTOM=KOITIEKIIHCH ....cvvoveveereereieseeeseeeeseeesesesesesssesssssnessnes
OODEKTHDBIE TIOITTPEICTABIIEHFIST . .vvvecveseeesseessseesseessseesssesssseesssssessssessssssssneessssssssnessssessssssssnessssseessnees
OG6BEKTHOE MIPEICTABIEHIE C OOPATHBIM OTHOUIEHIEM......orervereereeseessseeseessessseesessssesssssssssssesns
TPUTTEPBI INSTEAD OF ...ttt ses
Pazimuuist Mesky 0GbEKTHBIMU TIPEJICTABICHUAMU U OGBEKTHBIMU TAOTUIAMH.........eeovveeenes 952
ConpoBoxieHre 0ObEKTHBIX TUIIOB U 0ObEKTHBIX IIPEICTABICHUH .. 953
CITOBAPD JIAHHBIX -...eoeeereeeseseeseeseaseseseesesesasssssessssessssassessssessssassssasssesssessssassssassssssnssssnssssassnssesnssssassssesnssns 953
TIPHBIIIETHIN .......ooveveeeeeer s ss s s ss s s bbb s sss s s s s s s sasssesassannan 954
O 11e716C000PAZHOCTH TIPUMEHEHUS] 0OBEKTHO-OPHUEHTUPOBAHHOTO TTOAXOMA 1ovvvvvrverresnreeserererennes 956
Fnasa 27. Bbi3oB Java-nporpaMM M3 PL/SQL.....ccccurmmmeinmmmmsssmnmsssssmmmsssssnnsnssssnns 958
OFACLE T JAVA oottt st 958
[Toaroroeka K ncnoJbsoBanuio Java B Oracle ..960
YCTAHOBKA JAVA coucvreeeeiceeireieeseiseineeneeens ..960
TTocTpoeH e 1 KOMITHIISITIHIST KOMIA JAVA c.ucuueuiuncuerceeeneeeimetseaeeeesesetsesesseesessssesesssssessssesessssssnsssessssssssens 960
HasHauenue paspenieHuii [1jist pa3pabOTKU U BBIIOTHEHUS JAVA-KOMA....crvemeerrreserssreenesnseanns 961
ITPOCTAST TEMOHCTPAIIHIS -ttt sttt nesesssenasens 963
TTOMCK DYHKIMOHATIBHOCTH JAVA 1uvvuvrirerireineiseeseiseiseesesaessessesseesesse e ssessessessessessessesssssessessessessessessessns 964
TTOCTPOECHIE KITACCA JAVA...euiutieiriieiririieecieie ittt ettt 964
KoMuastiiust v 3arPY3Ka B OTACLE ...ttt 966
Toctpoerne 00EPTKI PL/SQL ...t sssssssssssss s sssssssssssssssssssssssssssnnss 967
Ynanerne GaitiioB U3 PL/SQL ...t 968

HVcnonbzosatue loadjava



OrnaeneHue 25

TIPOTPAMMA ATOPJAVA .....verveeveeeeaesereeeesss e ssssss bbbt ss s s s 970
VIIPABACHHE JAVA B GABE JAHHDIX ...vovvvorveeeveesasesssessessssssessssssssssssssssesssssssssssssssssssessssssssssssssssssssssasssassens 971
IIpocTpatCTBO UMEH JAVA B OTACIE........ooiveeeecv st 971
[Mosryyenne nnpoOpMaIIN O 3aTPYIKEHHDBIX BJIEMEHTAX JAVA covcvurvreereerereireieereeseseeseesesseesessessseseens 971
TTAKET DBMS_JAVA ...ttt sttt s et 972
LONGNAME: 1peo6pa3oBaHUE JJIHHHBIX UMEH JAVA....vurvorivrerrsnerensssessssssssssesssssssssssnssssssssssons 972
GET ,SET u RESET COMPILER OPTION: urenne u 3anuch
TTAPAMETPOB KOMITHIISTTODR c.v.evvevevaesianesransssssssssssssssssesssssssssssssssssessssssssssssnssssssssssssessssssssssssessessssesssseses 973
SET OUTPUT: BKIIOUEHNE BBIBOMA M3 JAVA ..euceuvueiaeieiieeeneereneereeeseesessesesseseseessesessssesessssssssneans 974
EXPORT_SOURCE, EXPORT _RESOURCE u EXPORT_CLASS:
IKCIIOPTUPOBAHIE OOBEKTOB CXEMBI ....vovvervverrenrsensesesesssssessessssssassssssasssssssssssssssssssssssssssssssssnsssssenss 974
ITy6mukarust u ucronb3oBanme Kofa Java B PL/SQL ... 976
CHEIUDUKAITIST BBIBOBA ...ovovevereseressessesssssessssssssssssssssssssssssssssssessssessssssssssssssssssssssesssssssssessesssesssssses 976
[TpaBusia CIIETIUMUKAIIIIT BEIBOBOB........cuutuvereiarerieeasieeisseseasssssessssesssssssessssessssssassssssssssesasssssssssesssssans 977
OTOOPAKEHUE TUTIOB JIAHHDIX ...voveoevoveessaesssssesssssssssssssessssssasssssssssssssssssssssssssssssssssssssssssssssssssssrsanes 978
Bb130B MeTOZa Java B SQ L ...ttt 979
OO6PABOTKA HCKITIOUCHUIL B JAVA .1vrvvrrverresnssessssssssssssssssssesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssons 979
Pacmmpennie GyHKITMOHATBEHOCTU (DAMTOBOTO BBOA/BBIBO/IA ......eereeeaereaseseseenseenasesesessseessensans 981
JUDYTIE TIDHIMEDDI «.ovvrovenrereessssesesessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssessssssssssssssssssssnsssnsens 985
FnaBa 28. BHELUHNE MPOLICAYPDI wueuuurrsssssssssmsssssmsnsssssssnssssssssssssssnsssssssnssssssnnsssnnen 987

3HAKOMCTBO € BHEIIHUMU MPOIE/LypaMK
[Ipumep: BbI30B KOMaH/Ibl OTIEPAIIMOHHON CUCTEMBI
ApXuTEeKTYpa BHEITHUX MPOIELYDP..... .
Konduryparmst Oracle Net ..., ..991
Omnpeneniernie KOHMDUTYpAIIUN CIyIIATENEH . ...... ..991
XapakTepuCTUKK GE30MACHOCTH .....evverrerrenen.
HacTpoiika MHOTOTIOTOYHOTO pPesKrMa..
Cospanue 6ubamorexu Oracle................ ...996

Hanucanne criennuKammy BI3OBA............cvnvee... ..997
OO6mumii cuHTaKkcuc crienn@uKaluy Bbi30Ba... ..998
CHoBa 00 OTOOPAIKEHUH MAPAMETPOB. ........vevveeerereesssesssssesesssassasssessssssssssssassssssssssssssssssssssssesssssaees 999

OTo6paskeHue apaMeTPOB: MOTHAT KAPTHHR .......v.vverveerreeresseessssaessnsssssassssssesssssssssssssasssssssssenses 1001

CeRIIT PARAMETERS ...ttt naes 1002
CBOHCTBA PARAMETERS ..ottt bbb 1003
MuunmmpoBaHre NCKITIOUEHUH U3 BBIZBIBAEMOU MTPOTPAMMBI C ....vuveveeieiieeeeieiieeiessseiesssneenns 1005
HECTAHAPTHDBIE ATEHTDI «.....vevrieieieieeeeeeseeessesssiesssaesesssse s ssessssesssssssessssessssesssssssessssssssssssssasssssssssesssssans 1007
COTTPOBOKIEHNE BHETITHUX TIPOTIIEITY P vvvreeerrreasereaesessessssseseseesesssesssssesssssssssssssssntsssnssssassssssnssssssncans 1010
VILATICHIE OUIOTIHIOTEK ...eeeeeeeeeeeeeeeeeeeeeeeeeeeesasesaseseeeesesesseseseseseaseseseseasesesessasaseseseasaseseseseeeseseseesseseasaens 1010
CIIOBADPD JTAHHDIX ...uvurvevvsrereesessssseesessssssesssssssessssssssesassssssessssssssesassssssessssssesessssssesessssssesesssssesessssssessssnes 1010
[TPABUIIA U TIPEILYTIPEIKIIEHIIST ....cvovvrreerererassneessssessessssssssesssssssssssssssesssssssessssessssssssssssssssssssssssessssnans 1010

MpunoxxeHune A. MapameTpbl PyHKLNA U METACUMBOJIbI
PErynsApPHbIX BbIPAMKEHUM 1reeuusrrnnesssrmnmsssssmsnsssssnsnssssssnsssssssnsssssssnssssssnssssnnsnssasenss 1012

MpunoxxeHne B. YNCNOBbIE (DOPMATDI ..uuurrremssssssnmsssrmsnnssssssnssssnssnnssnssnnsssnssnnsnnns 1017
MpunoxxeHne B. Macka POPMATA AATbl.cccuuersiismmmmsnsmsnsssssssmnsssnnnnssssssssssssnnnnnssnns 1020



NMpeauncnoBue

MuJLIHOHbE Pa3paboTYNKOB IPUIIOKEHUH 1 aJIMUHICTPATOPOB a3 JIAHHBIX BO BCEM MUPE UC-
HOJIB3YIOT IPOrPaMMHbII IPoAYKT, cosnanubiii Oracle Corporation, 151 HOCTPOEHUS CIOKHBIX
cucreM, paboTaoIIMX ¢ OTPOMHbBIME OObeMaMu JaHHBIX. B ocHoBe Gouibineit yactu Oracle Jieskur
PL/SQL — a3bIk mporpaMMUpOBaHsl, KOTOPBIT TIPEIOCTABIISET IPOIETyPHbIE PACTIHPEHNS
ucrosb3yemoii B Oracle Bepcuu SQL, a TaksKe CIIyKUT SI36IKOM [TPOTPAMMUPOBAHKST UHCTPY-
menTapusi Oracle Developer (B nepsyio ouepens Forms Developer u Reports Developer).

PL/SQL BbixoauT Ha MEPBBI IIAH TOYTH BO BeexX HOBBIX nponaykrax Oracle Corporation.

[Tpodeccnonanpabie mporpaMMucTsl ucnoabdyior PL/SQL nnsa penenns caMbix pa3Ho-

00pa3HbIX 33/1a4, CPEIU KOTOPBHIX:

O peanusainust ocHOBHOU GusHec-soruku B Oracle Server B Bujie XpaHUMBIX MPOTIEAYD
U TPUTITEPOB Oa3bl JAHHBIX;

O renepupoBatue 10KyMeHTOB XML 1 ylpaBjieHre MU UCKJIIOYNTEIBHO Ha YPOBHE Ga3bl
JIAaHHBIX;

O cBsasbiBaHue BeG-cTpanuil ¢ 6azoil qanubix Oracle;

O peanusanus ¥ aBTOMATU3AIMS 32024 aIMIHUCTPUPOBAHNUST GA3bI JaHHBIX — OT (hOpPMU-

POBaHUSA HU3KOYPOBHEBOM CUCTEMbI GE30IIACHOCTH JI0 YIIPaBJIEHUsI CETMEHTaMU OTKaTa
B mporpammax PL/SQL.

Sseik PL/SQL cosnasasicst o o6pasiry Ada! — si3bika mporpaMMupoBaHuisi, pa3paboTaHHOTO

st Munucrepersa oboponbst CIITA. BeicokoypoBHeBblii si3bik Ada yzensier ocoboe BHUMaHUe

abCTPAKIIUY IAHHBIX, COKPBITHIO HH(MOPMAIIUU U APYTUM KJITIOYEBBIM 3JIEMEHTAM COBPEMEH-

HBIX CTPaTeTni MPOeKTUPOBaHMs. biaarogaps rpaMOTHBIM apXUTeKTypPHBIM pertennsiM PL/

SQL cTas MOIHBIM SI3BIKOM, B KOTOPOM PEAJM30BAHBI MHOTHE COBPEMEHHBIE AJIEMEHTBI

IIPOIIE/LY PHBIX SI3BIKOB!

O IMosHbIil MANA30H TUIIOB JAHHBIX, OT YKCEJ U CTPOK JI0 CJIOKHBIX CTPYKTYP JAaHHBIX
(HanpuMep, 3amvceil — aHAJIOTOB CTPOK B PEJISIIIMOHHBIX TabJIUIIAX ), KOJUIEKIMN (aHa-
sioru MaccuBoB B Oracle) u XMLType (tum ms pabors ¢ nokymentamu XML B Oracle
n cpeactBamu PL/SQL).

O Yerkas, ynobourtaeMast 6I09HAS CTPYKTYPA, YIPOIIAIAs PACIIHPEHUE W COIPOBO-
sxaenne mpunoxenuit PL/SQL.

O VYcioBHbIe, IIMKJINYECKUE U TIOCTIE/I0BATEIbHbIE YIIPABJISIONINE KOHCTPYKIIUY, BKJIIOYAsT
CASE u Tpu pa3HbIX BU/a IIUKJIOB.

O O6paboTYMKY UCKIIOYEHI 11711 06paboTKU OmmOOK Ha 6ase COOBITUIA.

O lmeHOBaHHBIE, IPUTOAHBIE 17T TOBTOPHOTO MCIIOJIBb30BAHUS 3JIEMEHTBI KOJA: (QDYHKITHH,
HPOILEYPBI, TPUITEPbI, 0GBEKTHBIE TUTIBI (AHAJIOTH KJIACCOB B 0OBEKTHO-OPHEHTUPOBAHHOM
[IPOTPAMMIPOBAHNN ) U TIAKETHI (TPYIIIBI JIOTHYECKH CBSI3AaHHBIX IIPOTPAMM U TIEPEMEHHBIX ).

Ssbix PL/SQL mrorHo unrerpuposas B Oracle SQL: SQL-uHCTPYKIMY MOTYT BBITIOTHITHCS
[PSIMO U3 IIPOIIE/LY PHBIX IPOrPaMM 6e3 UCII0JIb30BAHUS IIPOMEKY TOUHBIX HHTEP(hENHCOB Bpojie
JDBC ( Java Database Connectivity) uin ODBC (Open Database Connectivity). 1 nao6o-
por, dyukiuu PL/SQL moryT BeiseiBaThes 13 SQL-uHCTpYKINIA.

Paspa6orunku Oracle-npuioxenuii, xeaionie 106utbesd ycrexa B X XI Bexe, 10IKHbI
Hay4YUThCS B TIOJIHON Mepe UCI0Jib30BaTh BodMoxkHocT PL/SQL. 3toT mporecc coctout

SI3bIK mOTyuns cBoe Ha3BaHMeE B 4eCTh MaTeMaTnka Azbl JlaBietic, KOTOPYIO MHOTHe CUMTAIOT EPBBIM
[IPOrpaMMUCTOM B MUDE.
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13 ABYX IIaros. BO-HepBbIX, BbI JIOJIXKHBI OCBOUTD ITIOCTOAHHO paCH.IHpHIOH.IHfICH Ha60p BO3-
MOKHOCTEN SI3bIKA, 4 BO-BTOPBIX, MTOCJI€ N3Y4YE€HNUA OTACTIbHDBIX BO3MOKHOCTEN HCO6XOI[I/IMO
Hay4YUTbCA O6’I)elII/IH$ITb BC€ 9TU KOHCTPYKIMU [JIA ITOCTPOCHUA CJIIOKHBIX HpHJIO)KeHI/IIl/)I.

ITo aTum 1 Apyrum nprarHam paspaboruuky Oracle He0OXOMM HALEKHBIE, UCYEPIIBIBAIOIINIA
UCTOYHUK uH(bOpMaI 00 OCHOBHBIX BO3MOKHOCTsIX si3bika PL/SQL. O mo/keH 3HaTh
OCHOBHBIE CTPYKTypHBIe a7eMeHTsl PL/SQL 1 nMeThb mmos pykoil KayecTBeHHbIE TTPUMEPHI,
4TOGBI M306€KaTh MHOTOUKMCIIEHHBIX P00 1 omuboK. Kak u B JI060M sI3bIKE IPOrPaMMUPO-
Banug, B PL/SQL y xaxmoii 3ajiaunt ecTb IpaBUJIbHOE pellieHre 1 MHOTO HeTPaBUJIbHBIX
(nnn 1o KpaliHell Mepe «MeHee IPaBUJIbHBIX» ) pemeHuit. Hageemcst, aTa KHUTA TTOMOKET
BaM B acddextuBHoM uzyuenun PL/SQL.

OCHOBHbIE uenu

I/ITaK, B pelI€eHN N KaKUX K€ KOHKPETHDBIX 3a/la4 BaM ITIOMOJKET 3Ta KHUTa?

O MHsyuenue Bcex BoamoskHocreit PL/SQL. B cripaBounoii nokymenrtanuu Oracle omu-
CaHBI Bce BO3MOXHOCTHU g3bika PL/SQL, HO B Hell He TOBOPUTCS O TOM, KaK TPUMEHSATH
HTHU TEXHOJIOTUH Ha MpakThKe. KHUrY u yueGHbIE KYPCHI OOBIYHO UBJIATAIOT OIMH 1 TOT K€
CTaHAAPTHBIN MaTepyuasl. ITa KHATA BHIXONT 32 PAMKH OCHOBHBIX BO3MOKHOCTEN SI3bIKA 1
JIEMOHCTPHUPYET HECTAH/[APTHBIE CITOCOOBI UCTIOIb30BAHNUS TEX U MHBIX BO3SMOKHOCTEH
JJISL IOCTHKEHMS HYKHOTO pe3yJbTaTa.

O IIpumenenne PL/SQL st pemenns Bamux 3aga4. PazpaboTyuk He MIPOBOJUT JIHU
1 HOYM 3a HarmcanneM MozyJieit PL/SQL, koTopbie oMOTyT eMy I0CTHYB TPOCBETIEHHUS.
Azpik PL/SQL npenasHavueH A1s pelieHnst KOHKPETHBIX 3a/1a4 Balllell OpraHu3aIiiy WIn
BaIllNX KJIWEHTOB. B 3T0i1 KHUTE 51 TOCTapaloch OKa3aTh, KAK PENIaloTCs PeabHbIe 33/1a-
Y1 — Te, ¢ KOTOPBIMHU [POTPAMMHECTBI CTAJTKHBAIOTCS B OBCeIHEBHOU pabote. [Toatomy
3/1eCh TIPUBE/IEHO TaK MHOTO TPUMEPOB, TPUYEM He TOJIBKO HEGOJIBIITIX (PPArMEHTOB KOJIa,
HO U ZIOCTaTOYHO KPYIIHBIX KOMIIOHEHTOB IIPUJIOKEHUH, KOTOPbIe, BO3MOXKHO C OIIpe/ie-
JICHHBIMU MOAUDUKAIMSIMU, YUTATETU CMOTYT MHTETPUPOBATDH B COOCTBEHHBIE TIPOEKTHL.
Ouenb MHOTO KOJIA COIEPAKUTCS B CAMOI KHUTE, HO elife GOJIbIIe er0 COIEPKNUTCS Ha caiite
usnarenberBa O'Reilly. Muorue mpumepst 1eMOHCTPUPYIOT AaHATUTUIECKUN [TPOIIECC
BbIpabOTKY 3 HEKTUBHBIX pelieHnil. Bbl moliMere, Kak HA NPAKTUKE TPUMEHSATH [TPe/-
saraemble cperictBa PL/SQL, mosb3ysich HecTaHapTHBIMA WJIN HEZIOKYMEHTHPOBAaHHBIMI
BO3MOKHOCTSIMH ¥ METOTAMU.

O Cosaanne 3¢ppeKTHBHOTO KO/Ia, KOTOPBII JieTko conporoskaars. PL/SQL u npyrue mipo-
nykrbl Oracle o61azaer GOJIBIINM TOTEHITMATIOM, TTO3BOJISAIONIMM B PEKOPAHO KOPOTKUE
CPOKH pa3pabaThiBaTh JOCTATOYHO MOIIHBIE ITpUIokenust. Ho eciin He POSIBUTD JOJKHOL
OCTOPOKHOCTH, ATOT MOTEHIIHAT TOJHKO HABJIEYET HA Bac OOJIbIITIE HEMPUATHOCTH. Eciu
Obl 9Ta KHKMI'a TOJbKO Hay4mJia Bac IIMCATh B IPENEJbHO KOPOTKIE CPOKU HEOOXOANMbIE
[POrPaMMbl, MbI Obl He OCYUTAIM CBOIO 3a/1a4y BIIOJIHEHHOI. SI X0uy TOMOYb BaM OCBO-
UTh IPUHIIMIIBI ¥ IPUOOPECTH HABBIKK IOCTPOEHMSI THOKUX TIPUJIOKEHUH, IPOrpaMMHbIiA
KO/l KOTOPBIX JIETKO YUTAETCS, TIOHATEH, Oe3 Tpyaa MOAUMUIMPYETCs — CJIOBOM, TpeOyeT
MUHMMAJIbHBIX 3aTPaT Ha COMPOBOKIEHNE 1 A0PabOTKY. 5 XOuy Hay4uTh BaC IPUMEHSTh
TIOJTHOIIEHHbIE CTpaTEeTun U IPpOrpaMMHbI€ aDXUTEKTYPBbI, ‘-IT06I)I Bbl HaXO/I11JIN MOIITHbIE
U yHUBepcaJbHbie criocobbl npumenenust PL/SQL it pelienus Baux 3a/ad.

CTpyKTypa KHUIMM

Asropst 1 O'Reilly Media npuioxuiiin MakKCUMyM yCHIIAH, 4TOOBI KAK MOXKHO O0JIeE TIOJTHO
ocBeTuTh mpotiecc pazputust PL/SQL. B mectom n3ganny KHUTH OMUCBIBAIOTCS CPEICTBA
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u Boamoyknoctu PL/SQL st Oracle12c¢ Release 1; ata Bepcust 6yneT cunTaThCst «3TaIOH-
HOIf». OHAKO TaM, I7le 9TO YMECTHO, B KHUTe OY/IyT YIIOMUHATHCS IPYTHE BO3MOKHOCTH,
nosiBuBIIKecs B 6oJiee paHHUX BePCUsX (MJIU JOCTYIHbIE TOJIBKO B HUX). CIIUCOK OCHOB-
HBIX XapaKTePUCTUK Pa3HBIX Bepcuil mpuBeeH B pasaene «Mctopus PL/SQLs» rmasor 1.

Sseik PL/SQL nporest qosruii myth ¢ MoMeHTa Boixoga Bepeuu 1.0 auist Oracle 6. B kaury
Takske ObLIN BHECEHBI CePbe3Hble M3MEHEH NS, TTOCBslIeHHbie HoBIlecTBaM PL/SQL, u 6Lt
n00aBJIEH HOBBIN MaTepuall.

['TaBHBIM U3MEHEHKEM [IECTOTO U3IAHNUS SBJSETCS TTOAPOGHOE OCAHUE BCEX HOBBIX BO3MOJK-
Hocreit PL/SQL B Oracle Database 12¢ Release 1. CBoaka 3TuX HOBOBBeIEHHUIA IIPUBEAEHA
B r/1aBe 1 o CChIIKAMU Ha TJIaBbl, B KOTOPBIX STH HOBOBBEIEHMUSI PACCMATPUBAIOTCS OAPOGHO.

51 oueHb IOBOJIEH PE3yIBTaTaME CBOETO TPYAA U HAIEIOCh, YTO MMU OYIETE JOBOJIBHBI U BBI.
Knura cogepaxut 6osbiie nHGOPMALMH, YeM 000 U3 IPebLLYIINX U3JaHuH, HO KaK MHE
KasKeTcst, HaM yaJ0Ch COXPAHUTD YyBCTBO IOMOPA M Pa3TOBOPHBII CTUIIb M3JI0KEHHST, 0J1aro-
JIapst KOTOPOMY, KaK MHE COOOIIaIN YATATEIU 3a [IPOIIEIIINE TO/IbI, 9Ta KHUTA JIETKO YUTaIACh,
OblIa IOHATHO M TTOJIE3HOM.

1 oxno 3aMeyaHue 110 TOBO/LY aBTOPCKOTO «T'0JIOCA» 32 TEKCTOM. BeposaTHO, BBl 3aMeTuTe,
YTO B OJIHUX YACTAX KHUTH KCIIOJIb3YETCS CIOBO «Mbl», a B IPYTUX — «s». OmHOIM 13 ocobeH-
HOCTell KHUTH (KOTOpasi, KCTAaTU, TOHPABUJIACH YUTATEISIM ) CTAJ TIePCOHATU3UPOBAHHBIHN
CTUJTb U3JI0KEHMUSI, HEOTAEUMbIN OT TekcTa. COOTBETCTBEHHO, JIaKe C ITOSIBJIEHUEM COABTOPOB
(a B TpeTbeM, YeTBEPTOM U IISITOM M3AAHNSX — 3HAUNTETbHOM TBOPYECKOM BKJIAJIe OT IPYTUX
JIIOJIEN ) MBI PETTAJINA COXPAHUTD UCITOTH30BAHUE «S5I» TaM, T/le aBTOP TOBOPUT OT CBOETO NMEHM.

A 9TO6BI BaM He IIPHUIILIOCH TaaTh, KAKOW U3 OCHOBHBIX ABTOPOB CTOUT 32 «sI» B KAXKIOMU TJTa-
Be, MbI IPUBEIEM KPAaTKUil epedeHsb Jist I0603HaTeIbHBIX. JloTo/IHITe/IbHAST HH(POPMAIUS
0 IPYTHX yY9aCTHUKAX IIPUBOINTCS B paszesie «brarogaprocTms.

naBsa ABTOp nasa ABTOp
MNpeauncnosune CruBeH 15 CruBeH

1 CtuBeH 16 CtuBeH

2 Bunn n Ctuesen 17 CtuBeH

3 CtuseH u bunn 18 CtuBeH

4 CruseH, Yun n [xoHaTaH 19 [Oappun n CtuseH
5 CtuBeH v bunn 20 CtuBeH

6 CruseH 21 CtmBeH n AapuaH
7 Yun, OxoHaTaH 1 CTuBeH 22 Bbunn n CtueeH

8 Yun, koHaTaH n CTueeH 23 Apyn

9 Yun, xoHaTaH u CTneeH 24 Bunn, CtuBeH 1 Yun
10 Yun, IxoHaTaH u CTneeH 25 PoH

11 CtuseH 26 Bbunn n CtueeH
12 CtuBeH u bunn 27 bunn n CtueeH
13 Yun n [xoHaTaH 28 Bbunn n CtueeH
14 CtmBeH

O coaepxaHum

IITecToe n3manue KHUTU COCTOUT U3 IIIECTU YACTEI.

O Yacrs L. «IIporpammupoBanne Ha PL/SQL». ['maBa 1 HaunHaeTcs ¢ caMOro Havasia: Kak
nosisusicst SQL? st yero oH HyskeH? lajiee IPUBOANTCS KPaTKUI 0630p OCHOBHBIX BO3-
moskrocteit PL/SQL. TiiaBa 2 nocrpoena TakuM 06pasoM, 4TOObI Bbl MOTJIM CXOJLY B3SIThCS
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3a MTPOrPaMMUPOBAHNE: OHA COJIEPKUT YETKHE U ITPOCThIE MHCTPYKIINH 110 BBITIOJTHEHHIO
koma PL/SQL B cpezne pazpaborku SQI#Plus 1 HEKOTOPBIX IPYrUX PACIIPOCTPAHEHHBIX
cpezax. B riase 3 pacckasbiBaercst 06 ocHOBax st3bika PL/SQL: uto co6oii pecTaBisor
OIIepaTopbl, KAKOBA CTPYKTypa 6I0KA, KaK CO3[[aBaTh KOMMEHTAPHUH 1 T. II.

O Yacrs II. «Crpykrypa nporpammsl PL/SQL». B rinaBax 4—6 paccmaTpuBalorcst yc-
soBubie (IF u CASE) u nocnenosarenpubie (GOTO u NULL) onepatops! yrpasJe-
HUS TTOPSIZIKOM BbITIOJTHeHMST KoMau I, 1uKybl u onepatop CONTINUE, nosiBuBmuiicst
B Oracle11; cpexcrBa o6paborku uckmodennii B PL/SQL. 9rta yacTh KHUTH YYUT CO-
CTaBJISATh GJIOKH TPOrPAMMHOTO KOJIa, COOTBETCTBYIOIIUE CIOKHBIM TPEOOBAHUSAM BAIUX
TIPUJIOKEHUT.

O Yacrp III. «<Pa6ota ¢ nanubivu B PL/SQL>. [Toutu ji06ast HanmcaHHast BAMM [1PO-
rpaMma GyjieT 3aHUMaThcs 0OPabOTKON JAHHBIX, KOTOPbBIE YACTO SIBJISIFOTCS JIOKAJTbHBIMU
st iportenypet wiau pyuknuu PL/SQL. Tnaser 7—13 mocBsIeHbl pa3IuaHbIM THITAM
TIPOrpaMMHBIX JIaHHBIX, OTIpe/iesisieMbIM HertocpeicTBeHHO B PL/SQL: uncsam, ctpokam,
JlaTaM, BpeMEHHBIM MeTKaM, 3aII1CsIM 1 KOJIEKIINSIM. Bbl y3HaeTe 0 HOBBIX THIIAX JIaHHBIX
Oracle11g (SIMPLE_INTEGER, SIMPLE_FLOAT 1 SIMPLE_DOUBLE), a Tak:Ke O MHOI'MX THIIAX
U151 paBOoTHI ¢ IBOMYHBIMU JIAHHBIMH, IATON 1 BpEMEHEM, BBEJIEHHBIX B IPYTUX BEPCHUSIX.
Kpome Toro, Mbl pacckaskeM 0 BCTPOEHHBIX (GYHKIUAX, npenocTaBiasgembix Oracle ast
BBITIOJTHEHUSI Pa3/INUHBIX Ollepaluil ¢ JaHHBIMH.

O Yacrs IV. «<SQL u PL/SQL». B riaBax 14—16 pacckazano 06 0HOM 13 IIEHTPATbHBIX
acrekToB mporpammupoBanust Ha PL/SQL: mopkitiodenun k 6a3e JaHHBIX, OCYIIECTBIIS-
emoM u3 Kofa SQL. VI3 HUX BbI y3HAETE, KaK OTPEAEISAIOTCS TPAH3AKI[MY OGHOBJIEHUS,
BCTaBKH, CJVMSTHUS U yAaJeHUs TabauIl 6a3bl TaHHBIX; KaK 3alPOCUTH U3 GA3bl JAHHBIX
undopmanuio s o6padorku B nporpaMmax PL/SQL u kak AMHAMUYECKH BBIIOJIHSAT
SQL-uncrpyxiun cpeactsamu NDS (Native Dynamic SQL).

O Yacts V. «Coznanue npuinoxkennii PL/SQL»>. B aT0ii yacTi KHUTH CBOANTCST BOEIITHO
BCe, 0 YeM TOBOPUJIOCH panee. [IpucTymas K ee u3y4eHuio, Bbl yxKe Oy/eTe 3HATh, KaK
OOBSIBJISITH TIEPEMEHHBIC U KaK ¢ HUMU PaboTaTh, OCBOUTE BaXKHEUIINE TPUHIIUIIEL 06-
paGoTKM ommOOK U MOCTPOEeHNs NUKIOB. B rmaBax 17—22 paccka3bBaeTcs 0 CaMbIX
KPYIHBIX CTPYKTYPHBIX 2JIeMEHTaX MPUJIOKEHWH: Tpoleaypax, GyHKIUIX, TPUTTepax
U TIaKeTax, a Takke 00 OpraHu3aIiy BBOJAA W BbIBOJA MHMDOPMAINHU B TIPUITOKEHUSIX
PL/SQL. B rnase 20 takske o6CyKAa0TCsT BOIIPOCHI yipasienus kogoMm PL/SQL, ero
TECTUPOBAHUS, OTJAJKH U YIIPABJIEHUS 3aBUCUMOCTSIMU; TAKXKE 3/IECh MPEACTaBJIEH
00630p MexaHu3Ma olepaTUBHON 3aMeHbl, BBegerHHoTo B Oraclel1g Release 2. Tmasa 21
TTOCBSINIEHa UCII0JIb30BAHNIO PA3IMUYHbBIX WHCTPYMEHTOB U ITPUEMOB /UJIST JIOCTYKEHUST
ONTUMAJILHOTO ObIcTpoAeiicTBYst B iporpamMax PL/SQL. B riase 22 ornucaHbl cpeicTsa
BBoza,/BeiBofa PL/SQL, or makeToB DBMS_OUTPUT (BBIBO/Ia HA 9KpaH) 1 UTL_FILE (4TeHUE
1 3amuch ¢aiiyoB) 10 UTL_MAIL (OoTIpaBKa 3JIeKTPOHHOM MOYTHI) U UTL_HTTP (TIoIy4YeHne
JAHHBIX ¢ BeO-CTPAHUIL).

O Yacrs VI. «Ocoo6bie Boamozxkuoctu PL/SQL». SI3bik PL/SQL, crosb MorHbii 1 6ora-
TBIH, COAEPKUT HEMAJIO (DYHKIIMOHAIBHBIX BO3MOKHOCTEH U CTPYKTYPHBIX 2JIEMEHTOB,
KOTOPBbIE HE UCHOIB3YIOTCS B TIOBCEIHEBHON PAbOTE, HO TI03BOJISTIOT MAKCUMAJIBHO ITPOCTO
1 3G GhEKTUBHO PENIATh 3a/1a4H, CIIPABUTHCSI ¢ KOTOPBIMU JPYTUMHU CIIOCOOAME GBLIO GBI
oueHb Tpy/IHO. B r1aBe 23 ormcanbt mpo6reMbl 6E30MACHOCTH, ¢ KOTOPHIMHU MBI CTAJIKMBA-
emcs ipu co3panun mporpaMm PL/SQL. B rmase 24 paccmatpuBaetcs apxurekrypa PL/
SQL, B TOM uncIIe UCOb30BAHKE TaMSITH. [1aBa 25 COMEPIKUT TOIE3HBIN MATEPUAIT JIJIsT
Pa3paboTYMKOB, KOTOPHIM HEOOXOAMMO PeIIaTh MpoGaeMbl IJI06ATN3AIMN U JIOKATU3AIUN
B CBOUX IPUJIOXKEHMsIX. [V1aBa 26 cofepKuT BBOAHBIN KyPC 110 00bEKTHO-OPUEHTUPOBAH-
HbIM Bo3MOKHOCTsIM Oracle (06BEKTHBIM TUIIAM U ITPEICTABICHUSIM ).

B mpunosxkennsx A—B comepxutca nHOpMaIsg o CHHTaKCHACE PETYISPHBIX BBIPAKEHIH,
dopmaTax yucen u jaar.
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['naBer, mocBsienHble BbINOAHeHUIO Kozia Java u C u3 npusnoxennii PL/SQL, Bxoausiime
B [IEYATHOE YeTBEPTOE U3/IaHKe, ObIIN MepeMeleHbl Ha BeO-CallT KHUTH.

Haunnatomemy mporpammucty PL/SQL cTouT mpounTarh KHUTY OT Havasla /10 KOHI[A — OHA
HOBBICUT Ballly KBajmukanuio u yriayour suanust PL/SQL. OnbitHbiM paspaborunkam PL/
SQL, BOBMOKHO, GYIET J0CTATOYHO O3HAKOMUTHCSI JIUIID C OTETbHBIMU €€ PasfieJlaMH, YTOOBI
OCBOUTDH KOHKPETHBIE TTPHEMBI TPAKTUYeCKOTo mporpaMMuposanus. Ho He3aBucumo ot Toro,
B KAKOM KauecTBe — yueGHUKA UITH CIIPABOYHOTO TTOCOOMsT — BbI GY/IETE UCTIOIB30BATD ITY KHUTY,
HajIeeMCsl, YTO OHA IOMOYKET BaM HayuuThest addekrrsHo npuMensts PL/SQL B coeii pabote.

Kakune TeMbl He paccMaTpuBaloTCA

Jaxe B caMoii TOJICTON KHUTE HeJIb3s pacckazarh 060 BeceM. Oracle — orpoMHast 1 cjoKHas
CHUCTEMa, 2 MBI PACCMaTPHUBAEM TOJIBKO OCHOBHBIE BO3MOkHOCTH s13bika PL/SQL. Huske nepe-
YMCJIEHDI TEMbI, KOTOPbIE HE BOIILJIN B PaMKHW HAIIIETO U3/JaHWA U ITTI03TOMY JIUIIIb ITOBEPXHOCTHO
YHOMUHAIOTCSI BpeMsI OT BPEMEHH.

Asbik SQL. IIpenmosaraercs, 4To YUTATENb yKe 3HAET SI3bIK SQL 1 yMeeT COCTaBISATh UH-
CTPYKIMU SELECT, INSERT, UPDATE, MERGE 1 DELETE.

Anmunuctpuporanue 6a3 ganubix Oracle. AjxMuHUCTpaTOPBI 623 TAHHBIX OYEPIIHYT U3
3TOM KHUTH HEMAJIO TTOJIE3HOTO U NHTEPECHOTO — B YaCTHOCTH, Hay4aTcs nmucath PL/SQL-
[POTrPAMMBI JJIsT CO3aHs U 00CTyKuBaHuUs 6a3 TaHHbIX. TeM He MeHee Y Hac He ObLIO BO3MOK-
HOCTH paccKasaTh O HioaHcax sA3bika onpezenenus ganabix (DDL), Bxoastiero 8 Oracle SQL.

Onrumusanusi NPUIOKEHHI 1 0a3 JaHHBIX. TeMa ONTUMU3AINHT TaKKE PACCMATPUBAETCS
JIUIIb TOBEPXHOCTHO, XOTs B riaBe 21 00CyKIAI0TCS MHOTHE TIPUEMBI U HHCTPYMEHTHI,
KOTOPbIE MPUTOASITCS BaM TIPU ONITUMU3AIINK OBICTPOIeficTBH Bamnx mporpamMm PL/SQL.

TexHoaoruu paspadorku npwiokenuii Oracle, HesaBucumbie ot PL/SQL. Kuvira naxe te
MBITAETCS JIEMOHCTPUPOBATH TIOCTPOEHNE TIPUIOKEHUN € UCTIOTIH30BAHMEM TAKUX UHCTPY-
MenTOB, Kak Oracle Forms Developer, HecMOTpst Ha TO, 4TO B HUX TaKiKe UCIIOJIb3YETCS SI3BIK
PL/SQL. { permn ckoHIIEHTpUPOBATHCS HA QyHAAMEHTATHHBIX BOSMOKHOCTSIX SI3bIKA 1 HA
TeX OIEePaIUsAX, KOTOPbIE C €r0 MOMOIIbIO MOKHO BBINOJIHSTE B 6a3ax ganubix. OxHako 60J1b-
I1as YyacTh MaTepuaga KHUTM OTHOCUTCA M K uctoab3osanuio PL/SQL B Forms Developer
u Reports Developer.

Mnatdgpopma n Bepcun

Marepuas KHATH U OPEACTaBJIEHHbIE IIPUMEPbI B OCHOBHOM HE OTHOCATCH K KaKOU-11u60
KOHKPETHON MallliHe U/WJIN OllepallioHHON crucTeMe. B Tex ciayyasgx, Koraa IpuBeieHHOe
OIKMCAaHKE 3aBICHUT OT BePCHU (HAIIPUMEP, OHO MOKET UCII0Ib30BaThes TOMbKO B Oraclel1g nim
B KOHKPETHOM Bbillycke — ckaxeM, B Oracle11g Release 2), 06 9T0M sIBHO TOBOPHUTCSI B TEKCTE.

CymectByer MHOKecTBO Bepcuit PL/SQL, v He UCKIIIOYEHO, 4TO Bbl Gy/IeTe I0Ib30BaThCs
Jla’ke HECKOJIbKUMU U3 HUX B cBoell pabore. B riiase 1 onucaHbl caMble paciipocTpaHeHHbIe
Bepcun PL/SQL u 10, uT0 BaM He0OX0AMMO 3HaTh 0 HUX (cM. pasaes <O Bepcusix» riaasbl 1).

O nporpaMMHOM Kofe

Bech npuBeseHHbI B KHUTe TIPOrPaMMHBIN KO AOCTYIIEH Ha BeO-CTpaHUIle M34aTeabCTBa
O'Reilly: http.//www.oreil ly/oracle-plsql-sixth. Kpome npuMepoB, 10 YKazaHHOMY aipecy
BBI HalifleTe MaTepuasl IJIaB U3 MPEAbIAYIINX U3MaHNI KHUTH, U3BATHIX WM 3HAYUTENBHO
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COKpaIeHHBIX B Pa3HbIX U3aHUsAX KHUTH. OHU MOTYT GBITH 0COOEHHO MOJIE3HBI UUTATEJISIM,
pabGoraromium co crapbiMu Bepcusimu Oracle.

WNudopmaruio o Bcex kaurax Crusena DeiiepiiteitHa u AOTOTHUTEIBHBIE PECYPCHI TAKIKE
MOKHO HaliTu 110 ajipecy: hittp.//www.stevenfeuerstein.com. Takxke untarTessiM OyIeT IOJE3HO
noceruts caiit PL/SQL Obsession (mopran Crusena Deitepirreiina, mocesimenusii PL/
SQL) no axpecy http.//www.ToadWorld.com/SF. 31ech Bbl HalizieTe yuyeOHbIE MaTepUAIIbI,
MPUMEPDI KOJIa U MHOTOE JIPYTOE.

Yro6bI HAWTU KOI KOHKPETHOTO TIPUMeEPa Ha caiiTe, UIUTe 110 UMeHH (aiija, yKazaHHOMY
B TekcTe. Bo MHOTHX ITprMepax OHO YKa3bIBa€TCsl B KOMMEHTAPUH U3 TIEPBOH CTPOKU:

/* oann B Cetn: fullname.pkg */

Ecii B uHTEpecyoleM Bac npumepe koga kommentapuii «@aiin B Cetu» orcyTcTByeT, 06-
parurech K (hailsry Kojia COOTBETCTBYIONIEH TJIaBhl.

B atux daiinax comepkarcs Bce hparMeHThI ¥ TIPUMEPBI, KOTOPBIE HE 3aCJyKIUBAIOT BbIJE-
JIEHUS B OTZEbHBIN (Daiir, HO MOTYT MIPUTOAUTHC /IS KOTMPOBaHUs/BcTaBKU. Kpome ToTO,
B HUX Takske cozepxkarcs DDL-uHCTPYKIMU 11t CO3MaHus TabMUI] U APYTUX 0ObEKTOB, He-
00XOAMMBIX 15T paOOTHI KOJIA.

Daiin Koma Kaxk oM riaBel HasbiBaeTcst chNN_code.sql, tme NN — HOMep TJIaBbI.

Haxkonert, ciienapuii hr_schema_install.sql cosmaer crangapTHbIE IeMOHCTPAIMOHHbIE TAOJUIIBI
Oracle Human Resources — Taxue, kak employees 1 departments. DT TaOJINIBI YaCTO WC-
MTOJTH3YIOTCSI B IPUMEPaX KHUTH.

MUcnonb3oBaHue npuMepoB Koaa

BcnomorarerbHble MaTepraIb! (IIPUMEPH KO/, YIPaKHEHHUS 1 T. 1. ) JOCTYIIHEL I/ 3aTPY3KU
o aapecy http.//oreil ly /oracle-plsql-sixth.

ITa KHKMIa HANKMCaHa /1t TOro, YTOOBI IOMOYb BaM B PeIlleHNU KOHKPETHBIX 3a4a4. B o61iem
cJIydyae BBl MOKETE UCI0JIb30BATh MPUBOMMbBIE IIPUMEPBI B CBOUX ITPOTPAMMaX U IOKYMEH-
taruu. CBSI3bIBATHCS C ABTOPAMU ISl TIOJTyYeHUsI Pa3pelieHusl He HYKHO, eCJIU TOJbKO BbI
HE BOCIIPOM3BOIUTE 3HAYMTEIbHBII 00beM Koia. C APYroil CTOPOHBI, JJIst TIPOAAKYU WK
pactpocrparenus quckoB CD-ROM c npumepamu us kuur O’Reilly norpebyercs pasperne-
HU€, KaK U B TOM CJIy4ae, eCJIM 3HAYUTEJbHbIA 00beM KOl U3 TPUMEPOB KHUTH BKJIIOYAETCS
B JJOKYMEHTALMIO 110 BalleMy IPOAYKTY. Mbl OyeM IIpU3HaTeIbHbI 32 CCHIIKY Ha UCTOYHUK
nHbOpMaIuu, XoTs ¥ He TpeGyeM ee. Eciim BbI 1101aTaeTe, 4To Baliy OTPEOHOCTH BBIXOISAT
32 paMKHU OTPABAAHHOTO UCIIOJIb30BAHUST IIPUMEPOB KOJIA WJIM PA3peEIeH i, TPUBEIEHHBIX
BIIIle, CBSIKITECH C HAMU 10 azipecy permissions@oreilly.com.

bnaropgapHocTu

3a BpeMsi, IPOIIIe/Iee Mocje BhIXo/a mepBoro usganus B 1995 roxy, sta KHUTa MIPOIILIa
JOJITUT Ty Th, CTAB aBTOPUTETHBIM PYKOBOACTBOM TIO HCTIOTh30BaHUIo si3bika PL/SQL. 1 3a
JTO s XOUY MPEsK/Ie BCETO BhIPA3UTH ITPU3HATEIbHOCTD HAIIIUM YU TATEJISIM.

YT06bl KHHTA COeprKaia TOYHYIO, JOCTYIHYIO M akTyaabHyio uHdopMaimio o PL/SQL,
B Hee ObLJ BJIOJKEH OTPOMHBIN (J1a, MPU3HAIOCh — MMOPON HEMMOCUJIbHBIN) TPy, 6€3YCI0BHO,
sTa paboTa Oblyia Obl HEBO3MOKHA 6€3 ITOMOIIM MHOKECTBA APYTruX creluainctos no Oracle,
HAIIUX JPy3eil ¥ 4JIeHOB ceMeil 1, KOHeYHO, 3aMedaTenbubix jogeil u3 O’Reilly Media.
MblI riocTapaeMcst YHOMSIHYTh BCEX, KTO OMOTaJl B paboTe HaJl IECThIM U3laHeM KHUTH.

[Ipex/ie BCEro HaM XOTeJIOCh ObI MOGJIAr0aPUTh COABTOPOB, KOTOPBIE BHECJHU BKJIA/ B pa-
60Ty HaJl KHUTOW B BUJIE LIEJIBIX [JIAB ¥,/ UK MAaTepUuaios; ato dapuan Busuuarron (Adrian
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Billington), Yum [Toys (Chip Dawes), [Isxonarau lennuk ( Jonathan Gennick), Pon Xapaman
(Ron Hardman), Isppun Xapau (Darryl Hurley) u Apyn Hauna (Arup Nanda). B atom
usganvu Yurn J[oys B3si1 Ha ce6s1 OTBETCTBEHHOCTH 32 0OHOBJIEHUE HECKOIbKUX TJiaB. JIsKo-
HataH [eHHUK HanMcal Wi 3HAUYMTEJILHO TIepepaboTall HIECTh IJ1aB B POLLIBIX U3JAHUSX.
appuit Xapsiu 0GHOBJISL TIABY, MOCBAIIEHHYIO TPUTTEPAM, B HECKOJIbKUX U3aHUSAX KHUTH
u niofesics nadopMaiueii o cpeacrsax narepHanuonaausanun Oracle. Apyn Hanna na-
[HCAJ TJIaBy, HOCBsIIeHHYI0 Ge3onacHocTu. Pon XapaMan Harucals riaBy o riiodajusaiun
7 JIOKQJIN3AINH, 2 DIpUaH DUATUHTTOH MPeI0CTaBUII MaTeEPHaJ /IS TaaBbl 21.

A NMPEAJIOKNIT HAallTUM COaBTOPaM HallCaTb HECKOJIbKO CJIOB O C66€.

Inpuan BUUMHITOH — KOHCYJIBTaHT B 00JIACTH IPOEKTUPOBAHUSL, Pa3PabOTKH 1 ONITHMHU3a-
UK OpUIoKeHni; pabotaer ¢ Gazamu gannbix Oracle ¢ 1999 roga. Ero yeusmsamu 6b11 co3aan
caiit oracle-developer.net ¢ onucanuem MHOKeCTBa IpUeMoB 1 Bo3MoskHocTell SQL u PL/SQL
1 paspaborunkos Oracle. apuan Takske SBjsgeTcst cepTUMUIUPOBAHHBIM CIIEIUATNCTOM
Oracle u yuactaukom cetn OakTable Network. On 6arogaput Ioxeiivca Iapdunna (James
Padfield), Toma Kaiita (Tom Kyte) u Crusena Deiiepinreiita, KOTOpble BAOXHOBJISIK €0
Ha MEePBbIX [MOpax ero cTaHoBJAeHUs Kak npodeccuonaia Oracle. apuan xuser B Bemko-
OpUTaHUU ¢ KEeHOW JHIKY U TpeMs fodepbmu: [xopaxueit, Onusueit n zabennoi.

Yun Jloy3 3aHMMaeTCs TOCTPOEHNEM U COTIPOBOXK/IEHNEM crcTeM B pessiinoHHbIx CYB/]
yske Gosbiite 20 JieT; OCHOBHbIE 3aHITHS — JIMHHUCTPUPOBAHHE, pa3paboTKa U MperojiaBa-
Hie. B Hacrosinee Bpemst paboraer merempkepoM B PwC, riie oMoraeT KJMeHTaM M3BJIedb
MaKCHMYM HOJIb3bl U3 UX JAHHBIX. YUII )KUBET B OKPECTHOCTSIX YMKAaro ¢ :KeHO! U JIeTbMIL.

Izxonatan Tennnk — mpodeccronall, M3BECTHEIN CBOMMHE MOo3HaHusAME B o6actu Oracle.
B nmporioM 3aHIMAasICs Kak pa3paboTKOil POrpaMMHOTO 0OecTiedeH s], TAK U aIMUHUCTPHPO-
BanueM 6a3 JaHHBIX. B kauecTBe pazpaboTdynka BCeraa yaessl 0cob0e BHIMAaHKE IUArHOCTUKE
u ornazake. Jliobut paborars ¢ SQL u PL/SQL, XxopoIio nussecteH CBOUMKA KHUTaMU W CTa-
ThsIMU B 5Tl o6macti. B cBoGoaHoe Bpems JlKoHaTaH 3aHUMAETCS AeIaMU, He CBA3aHHBIMI
C TEXHHKOﬁ: OH aKTUBHO YYaCTBYET B JieJj1aX MeCTHOI'},I 1IEPKBHY, I'/l€ €T0 MOKHO YaCTO BCTPETUTDH
3a obcyxaenneM CpsmenHoro [Ircanus co MKOJbHUKAMU U IaKe CTYAeHTaMH, a MHOTAA
naxe 3a kadeapoit. OH ABJIIETCS 3as/1IbIM JIOOUTENEM TOPHOTO BEJIOCUTIEAA, TIPHYEM €3IUT
Jake 3UMOIl Ha IIMIIOBAaHHBIX IINHAX, UMIIOPTUPOBaHHbIX 13 Oumnsanaun. B macrosmee
BpeMs JI)KOHATaH 3aHUMAETCsI NCCIEN0BAHUSMU B 00JIaCTU BCTPOEHHBIX CTATUCTUYECKUX
dynxuuii Oracle SQL.

Pou Xapaman sisiisiercst ocuoBatesieM ¢upmbl SettleOurEstate.com — perenust 1o ympas-
JIEHUIO HEIBMKMMOCTDBIO, ocTpoeHHomy Ha Oase Oracle Apex u Oracle Cloud Database.
Takske npoBoaut Koucysabraiuu B obsactu Oracle Text u TexHoJMOrUH ryrobaausanuu
Oracle no Bcemy Mupy, ocraBasich pabotaukoM u kauentom Oracle B Tedenne Goaee 17 siet.
Pon niuiner He TOIBKO Ha TexHOOTHYecKue TeMbl; B 2010 roy OH BBIIYCTHII CBOW MEPBBII
ucropuyeckuii poman «Shadow Fox: Sons of Liberty», HanmcaHHbIii COBMECTHO € 10Y€PBIO.

Iappwun Xapmau paboraer ¢ texromorusimu Oracle 6osee 20 Jiet, yaessisi OCHOBHOE BHUMaHIe
PL/SQL n ammunuctpuposanmio. JKuser B Puumonze (Kanazna) c sxenoit Baneccoii u 3a-
MeyaTeJbHOH l0uepbio buaHkoil.

Apyn Hanpa pa6oraer anmunucrparopom Oracle ¢ 1993 rozia, 3aHuMasich BceMu aciieKTaMu
AIMIUHUCTPUPOBAHUS — MOJEIUPOBAHNEM, ONITUMU3AIINeH, mporpaMmmupoBanueM PL/SQL,
apxXuBaliel, BOCCTAHOBJIEHUEM 110CJie cO0eB U MHOTUMU APYruMu. PaboTaer Beay M ajiMu-
HUCTPATOPOM 0a3 IAaHHBIX B KPYIHO# Kopropanuu, Harcas 6ostee 500 crareii, yuacTBoBa
B HAIMCAHUM TISITU KHUT, BEICTy AN ¢ qokaazamu Ha 300 ¢ tunriHuM KoHdepeHIusax. 3aHnuMa-
€TCs TIPENoIaBaHueM, YUACTBYET B CHEIMATBHBIX TPOEKTAX U MHUIIET 0 TexHogorusx Oracle
B cBOeM OJtore arup.blogspot.com. Bbin usbpan « AZIMUHUCTPATOPOM rozia» xypHasiom Oracle
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Magazine B 2003 rogy u «Crieruasuctom 1o apxutekrypam rojgas B 2012 ropy, siisiercst
obnanaresnem ceprudukara OCP, aupekropom OTN ACT u yyactaukom cetu OakTable
Network. )Kuser B Konnekrukyte, CIITA, ¢ skeHOIl AHY U CBIHOM AHUIIEM.

Jluist penieH3supoBaHust TaKOW GOJBINON KHUTH TTOTPe60BAIOCh HEMAJIO CHEINAINCTOB, IPU-
YeM MBI TIPOCUJIH WX TPOTECTUPOBATH KaKAbIH (PparMeHT Ko/a M KasKIYI0 TPOTPAMMY, YTOObI
B [I€YATHOI BEPCUU OCTAJIOCH KAK MOYKHO MeHblIle OmuboK. Mbl TJiyGOKO MpU3HATEIbHBI
npodeccuonanam no Oracle PL/SQL, kotopble He xajiein coOCTBEHHOTO BPEMEHU IS CO-
BePIIEHCTBOBAHUST HAIIIETO TPY/IA.

3a paboTy Hajl IeCThIM M3JaHUEM s X0UY IpesKie Beero mobarogaputh Banentuna Huko-
tuna (Valentin Nikotin) — osHOro us jy4nmx Hay4HbIX PEAAKTOPOB, PAOOTABIINX HAJl ITON
kuuroit. OH He TOJILKO MPOBEPUII IPaBUABHOCTH MaTepuana Oracle Database 12¢, o n nomor
C yCTpaHeHHeM HEO[HO3HAYHOCTEH Y UCIIPABJIEHUEM OIMUOOK B JAPYTUX KJIOYEBBIX IJIABAX,
OCTaBIIMXCSl HEM3MEHHBIMU B 3TOM u3JaHuu. Mou HaydHbIE PEIAKTOPbI CUIBHO TIOBJIUSLIN
Ha kayecTBo KHUTH. Orpomuoe ciacubo ITarpuky Bapeny (Patrick Barel) u Apyny Hanpe!

BoipaskaeMm 1iry6oKyio npusHaresnbHocts Bpuny Jlyssmuny (Bryn Llewellyn), menemskepy
npoxaykra PL/SQL, u gpyrum wiexam rpytis: pazpaborku PL/SQL — npese Bcero, Hapib3y
Yazepesury (Charles Wetherell). Bpun npegocraBuit BaxHy1o nH(GOPMAIUIO 0 HOBBIX (QyHK-
musix Oracle12c, orBevas Ha Haru 6eCKOHEYHbIE BOTIPOCHI O PA3TUYHBIX OCOOEHHOCTSIX SI3bIKA
PL/SQL, nuposJisis npu atom GesrpaHnytoe tepretue. HecoMHEeHHO, CBOUM MOHMMaHUEM
PL/SQL 1 TOYHOCTBIO U3JIOKEHUST MAT€PUAIa MBI BO MHOTOM 00si3aHbl Bpuy.

B ToM, uto He oTHOcuTcst Kk Oracle, st riryboko 6aaromgapen [Ixxoany @unkeny ( Joel Finkel) —
MOeMy JIOGUMOMY «YHUBEPCALY»>, KOMIIEHCUPYIOIIEMY Y3KYIO CIIEIMATU3AINIO, KOTOPAst
OIHOBPEMEHHO TIOMOTAET U OTPAHUYKMBAET MOM CIIOCOGHOCTH B TOM, Y4TO KACAETCsT KOMITBIO-
TEPOB U TIPOTPAMMHOTO 0GECTIEYEHUS.

Koneuno, peusb I1a TOJIBKO O TEXHUYECKOH cTOpOHE Jiesia. Koria Mbl OYyBCTBOBAIU, YTO
marepuan PL/SQL «oBeseH 10 yma», komanza creruainctos u3 O'Reilly Media Bo riase
¢ Oun Crencep (Ann Spencer) cleiajia Bce BO3MOKHOE, YTOObI KHUTA TI0JIYYUIIACh JJOCTOM-
HOM Takoro yBaxaemoro usaaresnbcrsa, kak O'Reilly. Orpomuas 6marogapaocts JIxKynuu
Cru (Julie Steele), Hukous [en6u (Nicole Shelby), Po6y Pomano (Rob Romano) u Bcem
OCTaBHBIM. DTO MEPBOE U3/AHKE, PETAKTOPOM KOTOPOTO Obliia JHH. Bo BeeX Mpeblaynux
usganusx (¢ 1994 no 2007 roga) Mbl IMeJIU YeCTh U yIOBOJIbCTBUE paboraTh ¢ J[e66u Pac-
cen (Debby Russell). Cnacu6o, [e66u, 3a MHOTOJIETHIOI paboTy, HAIIPaBJIEHHYIO Ha YCIIeX
cepuu Oracle 8 O'Reilly Medial

EcTb eltie HeMaJIo APyTruX Jiojieit, KOTopbIX Mbl Osiarogapuiiu (1 pooJrKaeM 6J1arofapuTh) 3a
BKJIaJ] B TIepBbie 1s1Th usaanuii kauru: Coxanb Abaccu (Sohaib Abassi), Ctus Amamc (Steve
Adams), Ton Beiins (Don Bales), Kaitiun Bapxim (Cailein Barclay), ITarpuk Bapen (Patrick
Barel), /Iskon Bepecnesuu ( John Beresniewicz), Tom Beprxodd (Tom Berthoff ), Cynun
Bxaprasa (Sunil Bhargava), Isxennudep Biep ( Jennifer Blair), luk Boxs (Dick Bolz),
Bpaitan Boysron (Bryan Boulton), Ilep Bporaym (Per Brondum), Bopuc Bepurreiia (Boris
Burshteyn), 9puxk Kemmmmn (Eric Camplin), {0 Cesiko ( Joe Celko), Topu Keprocex (Gary
Cernosek), Bappu Yeiis (Barry Chase), Ixxkedd Uecrep (Geoff Chester), Aiiser Yonr (Ivan
Chong), [lsu Kimamampk (Dan Clamage), Ipeit Kioceman (Gray Clossman), 9sepu Koan (Avery
Cohen), PobGepr A. [I:x. Kyk (Robert A. G. Cook), [I:xon Kopzemn ( John Cordell), Ctus
Kocuep (Steve Cosner), Toru Kpoydopx (Tony Crawford), lsnuen Kpouk (Daniel Cronk),
Ipsau Japuesnn (Ervan Darnell), Jlekc e Xaan (Lex de Haan), Tomac Jau6ep (Thomas
Dunbar), Busn dyaiir (Bill Dwight), Ctus Opaux (Steve Ehrlich), JTappu uxunc (Larry
Elkins), Bpioc ducreiin (Bruce Epstein), {021 @unken ( Joel Finkel), P. [lxxeiimc Dopcaiit
(R. James Forsythe), Maiik Tanriep (Mike Gangler), Besepau Tu6con (Beverly Gibson),
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Crus Twiuc (Steve Gillis), puk Tusiep (Eric Givler), Pux Tpunyos (Rick Greenwald),
Paaxaxpuina Xapu (Radhakrishna Hari), sxepapn Xaprrepe (Gerard Hartgers), lonaiba
Xepkumep (Donald Herkimer), Crus Xusikep (Steve Hilker), Bun Xunman (Bill Hinman),
Is6puen Xoddman (Gabriel Hoffman), Yanapacexkapan Aiiep (Chandrasekharan Iyer), Ken
Ixeiiko6e (Ken Jacobs), Xakan dxobccon (Hakan Jakobsson), sxosarau XapaMuibo
(Giovanni Jaramillo), ysitn Kunr (Dwayne King), Mapcen Kpatosuni (Marcel Kratochvil),
Tomac Kypuan (Thomas Kurian), Tom Kaiit (Tom Kyte), Ben Jlunacu (Ben Lindsey), ITurep
Jluncnu (Peter Linsley), Bagum Jloescku (Vadim Loevski), JTeo Jlok (Leo Lok), Te6pa JIynk
(Debra Luik), Txxeiitme Maiopu ( James Mallory), Pajpk Marramas (Raj Mattamal), Humurn
Mexra (Nimish Mehta), Apu Moszec (Ari Mozes), Ctu Manu (Steve Muench), /Ixedd
Miosiep ( Jeff Muller), Kaunan Myrxykappymman (Kannan Muthukkaruppan), lsx Hoppuc
(Dan Norris), Anexc Hyiiren (Alex Nuijten), [xeiimc Iaaduig (James Padfi eld), Pakemnt
IMaten (Rakesh Patel), Kapen Ileiizep (Karen Peiser), ®@pex IToauso (Fred Polizo), [Isiis
[Tosuep (Dave Posner), Iarpux Ipu6bir (Patrick Pribyl), Haucu Ipucr (Nancy Priest),
IMupum ITypanuk (Shirish Puranik), Kpuc Peiicukor (Chris Racicot), [IIpu Pamskan (Sri
Rajan), Mapk Puxtep (Mark Richter), Kpuc Pummep (Chris Rimmer), Asexc Pomankesuy
(Alex Romankevich), Bepr Ckaznso (Bert Scalzo), ITut [ladpdep (Pete Schaff er), Ckorr
Coyapc (Scott Sowers), [Ixeii-Tu Tomac (JT Thomas), /Iasux Tommncon (David Thompson),
Insapa Ban Xarren (Edward Van Hatten), ITutep Bacrepa (Peter Vasterd), Auape Beprucon
(Andre Vergison), Mapk Buipoxc (Mark Vilrokx), 3ona Yoakort (Zona Walcott), Busii
Yorkuuc (Bill Watkins), Hapabs Yazepenn (Charles Wetherell), 9asapa Yaiins (Edward
Wiles), [lanuen Bour (Daniel Wong), Cosomon SIko6con (Solomon Yakobson), Munb Xy
Aub (Ming Hui Yang) u Touu 3umba (Tony Ziemba).

Harnocsiennox st Beipaskaio rirybokyio 6jarogapHocts Moeli sketre Bese CuiibBa, KOTOpast O/
JlepKuBajia MeHsT Ha KasK/IOM I1are Kapbepbl B MUPE ITPOrpaMMUPOBaHus. Mou MaTbuuKu
Kpucrodep Taapec Cunbsa u dau Cusbsa DefiepinTeiiH XOPOIIO TTEPEHECTH HETOCTATOK
MO€ero BHUMaHsI, KoTopoe Ob1o Hatesieno Ha PL/SQL (a koria 66111 HoApOCTKAME — [aXkKe
panoBanuch atomy). Hakower, s xouy nobsarogapurs Kpuca u ero npejiectuyio, yMHYIO
1 TAJIAHTJIMBYIO XkeHy JlopeH 3a Moto repByto BHYUKY, Jlotwo Jlocuias CuibBy.

OT 3garTenncrTBa

Baru 3amevanusi, pejiyioskenusi, BOIPOCHI OTIPABJISNUTE MO a/[Pecy 3JIeKTPOHHOI TTOUTHI
comp@piter.com (137aTesbCTBO «IIUTEP»>, KOMITBIOTEPHAST PENAKITHS ).

Mbi GyieM pajibl y3HaTh Ballie MHeHue!

Ha BeG-caiite usgaresbersa http://www.piter.com Bbl Halizere HoAPOOHYI0 HHPOPMAIUIO
0 HAIIUX KHUTAaX.



NMporpamMmupoBaHue Ha PL/SQL

B nepBoit vacti kHuTH YUTaTENh TO3HAKOMUTCA € 3b1K0M PL/SQL, mayunTcs
co3zaBaTh U BeIMOIHATH KoJl PL/SQL 11 0cBOMT OCHOBHbBIE KOHIIENIIUY SI3bIKA.
I'maBa 1 oTBeuaeT Ha BakHeHIIEe BOIPOCH: Kak mosBuics s36ik PL/SQL?
IS KAKUX 3a/1a4 OH OBLII CO3/IaH? KAKOBBI €10 OTJIMYUTEIbHbIE OCOOEHHOCTH ?
[aBa 2 HOMOKET BaM KaK MOKHO ObICTPee Hay4UThCs UCATh M 3aIlyCKaTh
MIPOCTENIITIE IPporpaMMbl. B Hell TpUBOASITCS YeTKUE, IIOHSATHBIE UHCTPYKIIUU
no BoinosHernio koga PL/SQL B SQI*Plus u HEKOTOPBIX APYIUX Cpejax.
I'maBa 3 mocssinena CTpyKType IIPOTpaMM U KJIIOUEBBIM CJIOBAM sI3bIKA: U3
Kakux vacreil cocrosat komanabl PL/SQL? uro takoe 610k PL/SQL? kak
BKJIIOUUTH KOMMEHTAPUI B IPOrPaMMy ?



BeeaeHue B PL/SQL

PL/SQL — arto cokpamenue ot «Procedural Language extensions to the Structured Query
Language», 4To B 1IepeBojie C aHIJINICKOTO 03HAYAET «ITPOIE/lyPHBIE SI3IKOBbIE PACHIMPEHUS
st SQL». SQL — 1oBceMecTHO pacipoCTPaHEHHbII A3bIK 1715t BBIOOPKY ¢ OGHOBJIEHUS MH(OP-
Maiu (BOIIPEKU HA3BAHUIO) B PEJISIIIMOHHBIX 6a3ax naHubix. Kommanus Oracle Corporation
paspaborana PL/SQL st npeoosiennst HeKOTOPbIX orpanuderuii SQL, a Takse st TOTO,
4TOOBI IIPEOCTABUTH GOJIEE TTIOJHOE COBEPIIEHHOE PEIleHNE /IS Pa3pabOTYNKOB OTBETCTBEH-
HBIX IIpHIoKeHni 6a3 ganHbix Oracle. B aToii riiase ynraresns nmosnakomures ¢ PL/SQL, ero
IIPOMCXOXK/IEHNEM U Pa3HbIMU BepcusiMu. B Hell ipuBezieHa kpatkas cBogka PL/SQL B mo-
crexueit Bepenn Oracle, Oracle Database 12¢. TnmaBa 3aBepmaeTcst CIIMCKOM JJOMOJTHUTETBHBIX
pecypcoB s paspaboTunkos PL/SQL 11 HEKOTOPBIME PEKOMEHIAIIUSIMHU.

Yto Takoe PL/SQL?

Sseik PL/SQL obagaeT cieyomuMu OpeaeaoIMMA XapaKTePUCTHKAMHU.

O BbICOKas CTPYKTYPUPOBAHHOCTD, Y000YHTAEMOCTD M A0CTYNHOCTb. HOBMYOK cMO-
JKEeT JIETKO TTIOCTUTHYTH a3bl cBoell mpodeccuu ¢ PL/SQL — aToT A3bIK IpocT B u3yue-
HUW, a eTo KJII0YeBbIe CI0BA U CTPYKTYPa YeTKO BBIPAKAIOT CMBICT Kofa. [IporpammucT
C OIIBITOM PabOThI Ha APYIUX A3bIKAX OYeHb OBICTPO MPUBBIKHET K HOBOMY CUHTAKCHCY.

O CraugapTHbIii EPEHOCUMBIN SI3bIK Pa3pa0OTKH MPWIoKeHuii 1yist 6a3 nannbix Oracle.
Ecsmm Bor Hanmcanu #a PL/SQL npotenypy niu dyuxuuio st 6a3st ganubix Oracle, Ha-
XOJISIIIIEICST HA TOPTAaTHBHOM KOMITBIOTEPE, TO ATY K€ MPOIIELYPY MOKHO GYIET IePEHECTH
B 6a3y NaHHBIX HA KOMIILIOTEPE KOPIOPATUBHON CETH U BBIIOJHUTD e 6e3 KaKuX-I10o
u3MeHeHUH (KOHEYHO, [IPU YCJa0BUHU coBMecTuMocTu Bepeuii Oracle). «Hanucats oaun
pas ¥ MCII0JIb30BaTh Be3Je» — 9TOT OCHOBHOM npuHimil PL/SQL 6bL1 u3BecTeH 3a10J1r0
110 TIOSIBJIEHUS sI3bIKa Java. BripoueM, «Beszie» B JaHHOM cJIydae O3HadaeT <Ipu pabore
¢ Jmo6oit 6a3oii gannbix Oracles.

O Bcrpoennsiii a3b1K. PL/SQL He ucosnb3yeTcst Kak CaMOCTOSITENbHBII SI3bIK TTPOTPAMMI-
POBaHMsI. ITO BCTPOEHHBIN SI3BIK, pabOTAIONIMIA TOJIBKO B KOHKPETHOI YIIPaBJISIONIEN cpe-
ne. Takum o6pasom, porpammbl PL/SQL MoKHO 3artycKath 13 6a3bl JaHHBIX (CKaKeM, Je-
pes unrepdeiic SQI¥Plus). Takske BO3MOKHO OIpe/IeeHNe U BBITIOJIHEHHE IporpamMm PL/
SQL u3 popmsr min otuera Oracle Developer (xauenmckuii PL/SQL). OnHako BbI He cMO-
JKeTe Co3/aTh UCMONHIeMbIH (afin mporpaMMbl Ha PL/SQL 1 3anmyckats ero aBTOHOMHO.

O BbICOKONPOM3BOAUTENbHBIH, BHICOKOUHTErPUPOBAHHDI SA3bIK 0a3 JaHHbIX. B HacTo-
siee BpeMsl CyIeCTBYeT MHOTO CII0COO0B HAalMCAHUS IIPOrpaMm, paboTaomux ¢ H6asa-
mu gaunbix Oracle. Hanpumep, MoskHO ucnosbzoBath Java u JDBC uau Visual Basic
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n ODBC, a MOskHO BocIIo/Ib30BaThes, ckazkeM, Delphi, C++ u 1. 1. OnHako sdeKTHBHbINA
Koz ist paboTel ¢ 6asoit qanubix Oracle mpomte HamucaTh Ha PL/SQL, yeM Ha mto6oM
JIPYTOM sI3bIKe TTporpaMMupoBanus. B wactrocTr, Oracle nMeeT HECKOBKO pacITupeHni,
TIpeTHa3HAaYeHHbIX creranbho g PL/SQL, Taknx kak MHCTPYKITHSA FORALL, TTO3BOJISTIO-
I1as1 TOBBICUTD TIPOU3BOANTENLHOCTH 06PabOTKY 3aITPOCOB Ha OPSAOK 1 OoJtee.

Uctopusa PL/SQL

B orpacsiu mporpaMMHoro obecriederust kommanust Oracle siByisiercst TUgaepoM B UCTOJIB30-
BaHWU JIEKJIAPATUBHOTO, HEMPOLEYPHOTO TIOX0/a K IIPOEKTUPOBAHUIO 6a3 TaHHbBIX U MIPU-
sosennit. Texuosorust Oracle Server cauTaeTcst OJHON M3 CAMBIX TIPOTPECCUBHBIX, MOIIHBIX
U HAJIEKHBIX PEJISIIUOHHBIX 0a3 saHHbiX B Mupe. CpeacTBa pazpaboTKU MPUITIOKEHII OT
Oracle (takue, kak Oracle Forms) obeciieunBaioT BHICOKYIO IIPOM3BOAMTENBHOCTD 3a CYET
IIPUMEHEHNsT BU3YaJIbHOTO TPOEKTUPOBAHUST — TIO/IX0/[a, B KOTOPOM MHOTHE XapPAKTEPUCTUKU
[POTPAMM U X 3JIEMEHTOB OTIPEIEIISIFOTCST [0 YMOJTYAHUIO, 4TO U30ABJISET IPOTPAMMUCTA OT
OIPOMHOI0 00'beMa PyTUHHOU PaboThL.

Uctokmn PL/SQL

Buauasie Oracle-pa3spaboTunKoB B IIOJIHOI Mepe yA0BJIETBOPSI eKIapaTUBHBIN moaxon SQL
B COUETAHUM C HOBATOPCKO# PeJIIIMOHHON TexHomorueil. Ho ¢ pasBuTueM orpaciiu Bo3pac-
T 1 TpeGOBaHUS K CpeICTBaM pa3paboTku. Bee valie paspaboTUnKy sKeJIaIl «[TPOHUKHYTh
BOBHYTPb» IPOAYKTOB. VIM HYKHO ObLIO BCTPAauBaTh B CBOU (DOPMBI U CLIEHAPUH JOCTATOYHO
CJI03KHbIe (POPMYJIbI, UCKJIIOYEHWS U ITPABUIIA.

Boimymiennast B 1988 romy Bepcust Oracle 6 crana Ba)KHBIM IIATOM B Pa3BUTUU TEXHOJIOTUH
6a3 mannbix Oracle. KimoueBbIM KOMIIOHEHTOM HOBOI BEPCUY CTAJIO TAK Ha3bhIBAEMOE <IIPO-
1etypHoe forosiHenues, ui PL/SQL. IIpumepHO B TO ske BpeMsI MOSIBUJIOCH T0JITOKIAHHOE
obuossenue SQI*Forms Bepcuu 2.3. Ceituac sTot npoaykt HasbiBaetcst Oracle Forms win
Forms Developer). B SQI*Forms 3.0 6b11 BriepBbie unTerpupoBa si3eik PL/SQL, mo3so-
JISIOIUE pa3zpabOTYMKY MPOCTO U €CTECTBEHHO IPOrPAMMUPOBATH TIPOIEAYPHYIO JIOTHKY.

BosmosxknocTu nepsoii Bepcun PL/SQL 6b11n BechbMa orpannyenHbiMu. Ha cropone cepsepa
STOT SAI3BIK UCTIOIb30BAJICS TOJIBKO JIJIsI HAITMCAHUSI CLIIEHAPUEB «ITAKETHOW 06pabOTKI» JaHHBIX,
COCTOSITIINX M3 TPOTIEAYPHBIX KOMaHA 1 WHCTPYKIit SQL. B To BpeMms erie Heb3sT OBLITO
CTPOUTH MOJIYJIbHBIE TIPUJIOKEHMS W COXPAHSTh OU3HeC-TIpaBiiia Ha cepsepe. TexHOomorus
SQI*Forms 3.0 mo3BoIsia cO371aBaTh MPOIIEAYPHI U (DYHKITIH Ha CTOPOHE KIIMEeHTA, XOTS IO/~
JiepsKKa 9TUX (DYHKIHIT elrle He ObLIa JOKYMEHTUPOBaHA, 1 MOITOMY MHOTHE Pa3paboTunKu
UMW He TToTb30Banch. Kpome Toro, B aToi Bepcun PL/SQL #He moamep:xuBamch MacCUBEBI
U OTCYTCTBOBAJIO B3aUMO/IEHICTBHUE € OTIEPAITMOHHON cucTeMOol (J1Jis1 BBO/Ia M BbIBOJIA). Tak
YTO JI0 TIOJTHOLIEHHOTO SI3bIKA IIPOrPAMMHUPOBAHUs OBLIO €Ille OY€Hb JAIEKO.

OpnHako, HecMOTpst Ha Bce orpannuenust, PL/SQL 6b11 04eHb TEJIo 1 Jaske ¢ 9HTY3Ha3MOM
[PUHST COOOIIECTBOM Pa3pabOTYNKOB. YK 04eHb OCTPO CTaJIa OILYIIAThCs IOTPEOHOCTb XOTSI
ObI B TaKMX 3JIeMEHTaPHBIX CPeJICTBaX, Kak ycaoBHast komanaa IF B SQI*Forms. Heob6xonu-
MOCTb B [TAKETHOM BBIIIOJIHEHHH TTOCIe0BaTebHoCTH KoMaH SQL crana 6e3oTiaraTesibHOIL.

B T0 Bpemst Juiinb HeMHOTHE Pa3paboOTINKU TIOHUMAJIH, YTO UCXOAHASI MOTUBAIIUS U TTO0Y -
TeJIbHbIE TIPUYKMHBI U151 passutus PL/SQL BbIXoauIN 3 TIpe/iesibl TIOTPEGHOCTH IIPOrPaMM-
HOTO YIIPaBJIEHUS B TAKUX MPOAyKTaX, Kak SQL *Forms. Emte Ha panneii ctaann ;ku3HEHHOTO
uksia 6asbl gantbix Oracle u ee uncrpymentapust kommanust Oracle Corporation BbisiBUIIA
JIBE KJIF0UEBbI€ CIa00CTU CBOEH apXUTEKTYPHL: IIOXYIO0 IEPEHOCUMOCTD ¥ POOIEMBI € TTOJTHO-
MOYMSIMU BBITIOJTHEHUSI.
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YnyuuweHue nepeHOCUMOCTU NPUIIoIKEHMUIA

Tem, KTO 3HAKOM € MapKeTUHTOBOU u TexHmdeckoi crparerueii Oracle Corporation, MmoskeT
MOKa3aThCs CTPAHHBIM caMa MTOCTaHOBKa Bompoca. Benb ¢ Havasma 1980-X To/10B ”MEHHO
MEePEHOCUMOCTD ObLiIa OIHO# 13 CUIIbHBIX cTOpoH petenuit Oracle. Ha momenT Boixoa PL/
SQL pessitiontibie 6a3bl JaHHBIX Ha 0CHOBE si3bika C paboTajivi BO MHOTHX OIEPaIlMOHHBIX
CHCTeMaX ¥ Ha MHOJKeCTBe armapaTHbix miardopm. SQI*Plus u SQI¥Forms sierko agantupo-
BAJINCH K Pa3HOOGPA3HBIM TEPMUHAIBHBIM KOH(UTyparusiM. OIHAKO /TSI PENIEHUST MHOTUX
3a/1a4 Mo-TIpeskHeMy TpeGoBaIICh O0Jiee COBEPIIEHHBIE U TOYHbIE CPEICTBA YIIPABIEHUST TAKUX
s13b1K0B, Kak COBOL, C 1 FORTRAN. U cTomiio pa3paboT4nKy BBIATH 32 PAMKE 11J1aThOP-
MeHHO-HelTpatbHoro uncrpymentapus Oracle, mpuioskerre yTpaunBaio mepeHOCHMOCTb.

sk PL/SQL paciiupsier auanasoH TpeObOBaHUN K MTPUIIOKEHUSIM, KOTOPBIE TIOJHOCTbIO
pean3yioTcsi IPOTPAMMHBIMU CPEJICTBAMU, HE3ABUCUMBIMY OT ONEPAIIMOHHON CUCTEMBI.
B Hacrosiee BpeMs 1 CO3/IaHUST TAKUX YHUBEPCAJBHBIX TIPUJIOKEHUI TPUMEHSIETCS Java
U IpyTHe SI3BbIKU TporpaMMupoBanust. Tem He Menee PL/SQL 3annmaet ocoboe MeCTo Kak
O/IMH U3 IIMOHEPOB B 3TOI 00JIACTH 1, KOHEYHO, IPOJOJIKAET IPUMEHSTHCS pa3paboTynKaMu
JUISL CO3JIAHUSE JIETKO NIEPEHOCUMOrO KO/Ia IIPUJIOKEHUI 6a3 JaHHbIX.

YnyulweHHasn 3amTa NpuioXKeHUn
M 3al4MTa Le/IOCTHOCTU TPaH3aKLUMn

3ammra mpuIoskeHnH Oblua errie 6osree BaXKHBIM aCIIEKTOM, YEM [IEPEHOCHMOCTD. Ba3a JAHHBIX
1 51361k SQL TI03BOJISIOT JKECTKO KOHTPOJIUPOBATH IOCTYII K JIIOGBIM TabIiI[aM 6a3bl TAHHBIX
(u BHeceHVEe U3MeHeHMiT B HUX). Hanpumep, ¢ KOMaH0i GRANT BbI MOJKETE ObITh YBEPEHDI
B TOM, UTO BBITIOJHEHNE KOMaH/Ibl UPDATE € KOHKPETHOMU TabuIiell OyieT pa3pelnieHo TOIbKO
ollpe/ieJIeHHBIM POJIAM U 1oJb3oBaTesaM. C Apyroil CTOpoHbl, KOMaHa GRANT He MOXKeT
rapaHTUPOBATH, YTO MOJIH30BATEJ]b BHECET IIPABIJIBHYIO TOCIEI0BATEIBbHOCTD N3MEHEHNH
B OJIHY WJIM HECKOJIBKO TAOJIUIL, HEOOXOAUMBIX JIJIsl HOJIBIINHCTBA OU3HEC-TPAH3AKINA.

SIsbik PL/SQL o6ecrieunBaet cTpOruii KOHTPOJIb 32 BBITOJHEHNEM JIOTHYECKUX TPAH3AKI[HIA.
OzHUM 13 CPEJICTB TAKOTO KOHTPOJISI SIBJISIETCS CHCTEMA TIOJIHOMOYNI Ha BbITToJiHeHUe, BmecTo
TOr0 YTOOBI BbIIABATh Pa3pelleHUs Ha OOHOBJIEHUE TabJIUIL POJISIM UJIN T10Jb30BATEISIM, BB
BbIJIaeTe Pa3pelieHue TONbKO Ha BBITOJHEHUE MTPOIIE/Y P, KOTOPAs YIIPABJISIET U IPEAOCTaB-
JISIET JOCTYII K HeOOXOAMMBIM CTPYKTYPaM [AaHHbIX. BJiajiesiblieM mpoleiyphl siBJSeTCs Apyrast
cxeMa 6asbl manHbIX Oracle («ompenenuTesbs ), KOTOPOH, B CBOIO OUEPE/h, TIPEIOCTABIISIOTCS
paspelieHust Ha 0OHOBJIeHHE TabJIUII, Y4aCTBYIOIUX B TpaH3akuuu. TakuM o6pa3om, mporie-
Jlypa CTAaHOBUTCS «IIPUBPATHUKOM» TPaH3aKiuu. [IporpaMMHbIi Koz (GYAb TO IPUIOKEHIE
Oracle Forms nin ncnonnsiembiii daiin Pro*C) MoXKeT BBIIIONHATHCA TOJBKO HOCPEACTBOM
BBI30BA MIPOIEYPBI, U ITO TAPAHTUPYET IEJOCTHOCTh TPAH3AKIIUIA TTPUIOKEHIS.

Hauwnnas ¢ Oracle8i, B Oracle mosgsuiocs kiroueBoe cJioBo AUTHID, 3HAUNTENBHO pacIups-
1oniee THO6KOCTh Mozesn 3amuThl PL/SQL. OHO 1103B0JISIET BBIIOJIHATD IPOrPaMMBbI B COOT-
BETCTBHU C OIIMCAHHON PaHee MOJIEJIBIO TIPAB OTIPEAEIUTEIS WU K€ BBIOPATh PEsKUM AUTHID
CURRENT_USER, [1p¥ KOTOPOM TIPOIPAMMbI BBITIOJTHSIIOTCS € TIPABAMU TEKYIIEN yUETHOI 3aIUCH.
ITO BCEro JIUIIb OJIUH U3 IPUMEPOB Pa3BUTHU U moBbiierust rubkoct PL/SQL.

CKpPOMHOeE Hauano, NOCTOSIHHOE YCOBEPLUEHCTBOBaHMe

sI3bik SQL, Kakum ObI MOIHBIM OH HU ObLIL, He 00/1a1aeT FTHOKOCTHIO ¥ MOILbIO, HEOOXOAMMOI
TS CO3/IaHNSI TIOJTHOLIEHHBIX TIpuiioxkeHnit. B To xxe Bpemss PL/SQL, octaBasics B ipenesnax
He 3aBHUCHMOTO OT OTIEPAIMOHHOI crcTeMbl Okpyskerust Oracle, To3BosisieT paspabaThBaTh
BBICOKO2((DEKTUBHbIE TPUIIOKEHUS, YAOBJIETBOPSIOIINE TIOTPEGHOCTSIM MOJIb30BaTE €.
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Co Bpemenu cBoero nosigiierust PL/SQL npotiiesi o4eHb JIMHHBIA Ty Th, Pa3paboTduku, Ko-
TOPBIE TI0JIb30BAJIUCD €T0 IIEPBOIi BEPCHEH, CJIMIIIKOM YK 4aCTO BbIHYKIE€HbBI ObLIN TOBOPHTD:
«B PL/SQL aTo cnenath HeBO3MOXKHO»>. Celiuac aTo yTBepsKaeHNEe U3 PaKTa IMOCTENEHHO
TIpeBpalaeTcss B OTTOBOPKY. Ecyin BBI cTaTIKMBaeTeCh € 3a/1aueii, KOTOPYIO, Kak BaM KaskeTcs,
HeJb3s1 penuTh cpegcTBamu PL/SQL, He mbiTaiitech yoeauTsb B 9TOM CBOe HauaibeTBO. Ko-
naire riy6sKe, UccaenyiiTe BO3MOKHOCTH CaMOro s3bika 1 raketoB PL/SQL, u HeobxoaumMbie
CPEeJICTBa, CKOpee Bcero, HaliyTes.

3a nporesmve roabl komianus Oracle Corporation pogeMOHCTPUPOBaJIa CBOIO IIPUBEPIKEH-
Hoctb PL/SQL. C BbixomoM ka0l HoBoit Bepcnu 6asbl ganubix Oracle B PL/SQL BBoqumich
BCe HOBbIE (DyHIaMeHTaJIbHbIE YCOBEPIIEHCTBOBAHUSA. BblI0 pazpaboTaHo MHOKECTBO BHEII -
HUX (M BCTPOEHHBIX ) TIAKETOB, pacmmpsonmx ¢ynkiuonarbaocts PL/SQL. B wactHocTH,
SI3BIK OBLJI IOTIOJHEH 00bEeKTHO-OPUEHTHPOBAHHBIMU BO3MOKHOCTSIMH, PA3HOOOPa3HbIMU
CTPYKTYPaMU JAHHBIX, YCOBEPITEHCTBOBAHHBII KOMITUIISITOP ONTHUMHU3UPOBAJ KOJI U BBIJIABA
HPeAYNPERIEHUS O BO3MOKHBIX TPOOIEMax ¢ KaueCTBOM U OBICTPOJIelicTBHEM Ko/ia. B 1iesiom
sI3BIK OBLI 3aMETHO YIiIyOJIeH U PACIIUPEH.

B caienyioniem paszedie mpeacrasiieHst mpumMeps mporpamm PL/SQL, koTopbie o3HAKOMSIT
YuTaTeNs ¢ ocHOBaMu iporpammuposanmst PL/SQL.

UTak, PL/SQL

Ecnu BBI TOJTBKO TIPUCTYyTIaeTe K M3YIEHUIO TPOTPaMMUPOBAHNS UJIH eTiie He ocBowym HU PL/
SQL, un naske SQL, MokeT mokasaThCsl, UTO Tlepell BAMU OYeHb CJI0KHas 3a7a4a. Ho aTo He
tak. OHa HaBepHSIKA OKAKETCs HAMHOTO TIPOIIE, YeM BbI [[yMaeTe.

I[JIH OIITUMU3Ma €CTb /IBa OCHOBAaHUWA:

O BolyunTb KOMIBIOTEPHBIN SI3BIK 3HAUUTEIBHO MIPOIIE, YeM BTOPOH MU TPETHH «deioBe-
yeckuii» a3bIK. [Touemy? Jla HOTOMY, 4TO KOMIIBIOTEPBI HE OCOOEHHO YyMHBI (OHU «yMa-
I0T» — BBINOJIHSIOT ONlepaliui — GbICTPO, HO OTHIOAL He TBOPUYECKU ). UT0ObI 0OBACHUTH
KOMIIBIOTEDPY, UTO OH /IOJIKEH JIeIaTh, TPUXOAUTCS T0JIb30BATHCSI OUEHb KECTKUM CHH-
takcucoM. CJieZIoBaTeJbHO, SI3bIK, Ha KOTOPOM MbI C HIM O0IIAeMCsT, TOKE JT0JIKEH OBITh
OUYEHb KeCTKUM (HUKAKUX UCKJTIOYEHUIT!) ¥ TIOATOMY BBIYUUTD €I0 HECTIOKHO.

O Aspixk PL/SQL mpocT B cpaBHEHUH € IPYTUMU S3bIKaMU TTporpaMMupoBanus. [Iporpamma
JleJIUTC Ha «OJIOKU» C PasHBIMU paseJlaMu, YeTKO MAEHTUMUIUPYEMbIMU € TIOMOLIBIO
MTOHSITHBIX KJIIOUEBBIX CJIOB.

PaccMoTpuM HECKOJIBKO TPUMEPOB, IEMOHCTPUPYIOMIUX TPUMEHEHYE KJII0UEBbBIX JIEMEHTOB
cTpyKTyphI U pynkimonanrpuoctn PL/SQL.

UuTerpaumsa c SQL

Omanm n3 BakHelmux acriektoB PL/SQL aBisiercst ero TecHas narerpamust ¢ SQL. nsa
BoinosiHerust SQL-uncTpyKiuii B iporpammax Ha PL/SQL ue tpeGyercst HUKaKoil mpome-
JKYTOUYHOIT Tiporpammuoit «irpociioiikuy» Bpoge ODBC (Open Database Connectivity) win
JDBC ( Java Database Connectivity). MacTpyKitust UPDATE i SELECT IPOCTO BCTABJISIETCS
B TIPOrPAMMHBII KOJI, KaK B CJIEYIONIEM IPUMEpE.

1 DECLARE

2 1 _book_count INTEGER;
3

4 BEGIN

5 SELECT COUNT(*)

6 INTO 1_book_count
7 FROM books

npodondcenue 5
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8 WHERE author LIKE '%FEUERSTEIN, STEVEN%';

9

10 DBMS_OUTPUT.PUT_LINE (

11 'CTMBEH aBnseTcA aBToOpoMm (uau coasTopom) ' ||
12 1_book_count ||

13 ' KHUr.');

14

15 -- fl pewun U3MEHUTb HaMMUCaHMe CBOEro WUMeHU

16 UPDATE books

17 SET author = REPLACE (author, 'STEVEN', 'STEPHEN')
18 WHERE author LIKE '%FEUERSTEIN, STEVEN%';

19 END;

Terepb MOCMOTPUM, 4TO JENAET HTOT Ko, Ero moapobHoe omnucanue AaHo B CAeAyIomei
TabsuIe.

CTpokm OnucaHue

1-3 Ob6bsiBNEeHNe Tak Ha3blIBaeEMOro aHOHMMHOro 61oka PL/SQL, B KOTOpOM 06bsiBASIETCS LieNo-
UnCneHHast NepeMeHHas Ans XpaHeHUs AaHHbIX O KOMMYECTBE KHWUI, aBTOPOM UM COaBTOPOM
asnsieTcst CtuBeH deliepliTeliH. (MoapobHee o cTpykType 6noka B PL/SQL pacckasbiBaeTcst

B rnaee 3)

4 KntoueBoe cioBo BEGIN yKasbiBaeT Ha Hauasio UCMOJIHAEMOro pasaena — Kofa, KoTopblii 6yaeT
BbIMOMHEH NMpuW nepefaye 31oro 6noka B SQL*Plus

5-8 3anpoc, onpeaensiolmii obLLee KOMMYECTBO KHUT, aBTOPOM MM COAaBTOPOM KOTOPbIX SIB/ISIETCS

CtuBeH delepLuTeiiH. OCo6eHHO MHTEpEeCHa CTPoKa 6: UCMosb3oBaHHas B Hell cekumst INTO Ha
CaMOM Jiene He SIBNSIeTCA YacTblo MHCTPYKUMM SQL, a cBA3bIBaeT 6a3y AaHHbIX C JIOKaNbHbIMU
nepemeHHbIMM PL/SQL

10-13 [ins BbIBOAA@ KONMMYECTBA KHUI UCMONL3YETCS BCTpOeHHas npoueaypa DBMS_OUTPUT.PUT_LINE
(To ecTb npouenypa n3 naketa DBMS_OUTPUT, Bxoasuero B coctas Oracle)

15 ORHOCTPOYHbIVi KOMMEHTapUI, 0OBSACHAIOLMIA Ha3HaveHne MHCTpyKumn UPDATE

16-18 Y106bl M3MEHUTL HanNMcaHWe MMeHU aBTopa Ha Stephen, HeobxoanMo 06HOBUTL Tabnuuy books.

Monck Bcex BxoxaeHui cnoBa STEVEN v 3ameHa ux Ha STEPHEN ocyLLeCTBNSETCS BCTPOEHHOM
¢yHkumeit REPLACE

Ynpasnsowme KOHCTPYKLUMU U JIOrMYecKue ycioBus

PL/SQL comepkut mosiHblit Habop KOMaH I, TpeIHa3HaYeHHbIX 151 YITPABIECHUST [IOCJIeI0Ba-
TeJIbHOCTBHIO BBITIOJHEHMS CTPOK IIPOTPAMMBL. B Hero BXozAT ciietytoniie KOMaH/Ibl:

IF 1 CASE. Peanusanus yCJIOBHON JIOTMKK BBIIOJHEHNS — Hanpumep, «Ecau koanuectso
xuur 6osbire 1000, To...»

[TosHbid HAOOP KOMaH/ MKJIOB M UTEPATUBHBIX BblurcieHuii. K aToii rpyiine otHOCATCS
komanel FOR, WHILE u LOOP.

GoT0. la, 8 PL/SQL ectpb gaxe GOTO — komana 6e3ycioBHOM nepeayy yipasieHus: U3
OJTHOH TOYKM IPOTPaMMBI B /IPyTyI0. BripodyeM, aT0 He 03HAYAET, UTO € CIIeyeT 1oIb308ambCsl.

Currenyonast mporeaypa (MHOTOKPATHO UCIIOJIb3YeMblil 610K KOJIa, KOTOPBIA MOYKHO BbI3bIBATH
[0 UMEHU ) JIEMOHCTPUPYET PaBOTy OTAETbHBIX KOMAH:

1 PROCEDURE pay_out_balance (

2 account_id_in IN accounts.id%TYPE)

3 IS

4 1 balance_remaining NUMBER;

5 BEGIN

6 LOOP

7 1 _balance_remaining := account_balance (account_id_in);
8

9

IF 1_balance_remaining < 1000
10 THEN

11 EXIT;

12 ELSE
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13
14
15
16

apply_balance (account_id_in, 1_balance_remaining);
END IF;
END LOOP;
END pay_out_balance;

CrpyKTypa IIporpaMMHOTO KOJIa OITHCaHa B CJeLyolieil Tabmiie.

CTpoku OnucaHue

1-2

3aronoBoK NpoLeaypsbl, yMeHbluatoLlein 6anaHc 6aHKOBCKOro cHeTa C Lienblo onniaThl CYETOB.
B cTpoke 2 nepeuvcieH crnmcok napamMeTpoB Npoueaypbl, COCTOSWMIA U3 OAHOMO BXOAHOIO 3Ha-
YeHust (MaeHTUPUKALMOHHOro HoMepa 6aHKOBCKOro cYeTa)

34

Pazaen o6bsiBneHni npoueaypbl. ObpaTnTe BHMMaHMe: BMeCTo ktodeBoro cnosa DECLARE, kak
B NpeablayLLeM NpuMepe, 5 UCronb3yto Knoyesoe cnoso IS (unu AS) ana otaeneHus 3aronoska
oT 06bsBNEHUI

6-15

Mpumep npoctoro uukna LOOP. KomaHga EXIT (cTpoka 11) onpeaensieT ycnoBue 3aBepLueHus
umnkna; B umknax FOR n WHILE ycnosue 3aBepLueHust UMKna onpeaensieTcs no-Apyromy

Bbi3oB dyHKkuUMM account_balance, onpeaensioluelt 6anaHc cyeta. ITo NpUMepP BbI30Ba OAHOW
MHOFOKPaTHO UCMOb3yeMOoi NporpaMMmbl U3 Apyroid. Bbi3oB npoLeaypbl U3 ApYroi NpoAeMOH-
CTPVpOBaH B CTpoke 13

9-14

KoMaHpa IF, KoTopyto MOXHO MHTEPNPETUPOBAaTbL Tak: «EC/M 6anaHc cHeTa OKaXKeTCst MeHbLUe
1000 gonnapos, NpekpaTUTL OMMaTy CYETOB. B NPOTUBHOM Crly4yae OMaTuTb CeayHoLLMiA cUeT

O6paboTka ownb0ok

Sseik PL/SQL nipemocTaBiisieT pazpaboTIMKaM MOIIHBIN MEXaHI3M OTIOBEIIEHUST O BO3HM-
Katomux omunbkax u ux obpaborku. Crenyolas mpoeLypa MoydaeT UM U GajaHc cueTa
10 UIEeHTU(DUKATOPY, TOCJE Yero mpoBepsieT Gananc. [Ipu cIUIKoM HUSKOM 3HAYEHUH TIPO-
1eypa SIBHO MHUIUUPYET UCKIIOYEHNE, KOTOPOE TIPEKPAIIAET BBITIOTHEHIE TIPOTPAMMBI:

PROCEDURE check_account (
account_id_in IN accounts.id%TYPE)

IS
1_balance_remaining NUMBER;
1 balance_below_minimum  EXCEPTION;
1_account_name accounts.name%TYPE;
BEGIN

SELECT name
INTO 1_account_name
FROM accounts

WHERE id = account_id_in;

1 balance_remaining := account_balance (account_id_in);
DBMS_OUTPUT.PUT_LINE (
'BanaHc cuyeta ' || 1_account_name ||

' = ' || 1_balance_remaining);

IF 1_balance_remaining < 1000

THEN
RAISE 1_balance_below_minimum;
END IF;
EXCEPTION
WHEN NO_DATA_FOUND
THEN

-- OwnbOYHLIN UAeHTUPMKATOp cyeTa
log_error (...);
RAISE;

WHEN 1_balance_below_minimum

THEN
log_error (...);
RAISE VALUE_ERROR;

END;
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PaccmoTpum 1mopobHee Ty 4acTh KOjia, KOTopasi CBsizaHa ¢ 00paboTKON OmmbOK.

CTpokm OnucaHue

5 Ob6bsABNEHNE MONb30BATENbCKOrO UCKIIYEHMS C MMeHeM |_balance_below_minimum. B Oracle
MMeeTcst Habop 3apaHee onpefeneHHbIX UCKoUYeHni, Takux kak DUP_VAL_ON_INDEX, Ho
NS JaHHOTO NPUIOXEHUS S XOdy CO3AaTb HeUTO 6onee KOHKPETHOE, NO3TOMY Ornpeaensio
COBCTBEHHbIN TUM UCKIIOYEHNS

8-11 3anpoc Ans nonyYyeHns MMeHu cyeta. Ecnm cyeT ¢ ykasaHHbIM MAeHTUHUKATOPOM He Cylue-
crtByeT, Oracle nHMummpyet ctaHaapTHoe uckntoueHne NO_DATA_FOUND, yTo BeaeT K 3a-
BEpLUEHMIO NPOrpaMMmbl

19-22 Ecnu 6anaHc cnuKOM HU30K, Npoueaypa SIBHO MHULMUPYET NoJib30BaTeNbCKOe UCKITHUEHUE,
MOCKOJIbKY 3TO CBUAETENLCTBYET O HANIMYUN CEPbE3HbIX I'Ip0611€M CO CYETOM

24 KntoueBoe cnoso EXCEPTION oTMeuaeT KOHEL, MCMOMHAEMOro pasjena v Havano paszena
VCKJTIOYEHMIA, B KOTOPOM 06pabaTbiBatoTCsl OWMGKM

25-28 Brok 06paboTkM OWNBOK AN CUTyauum, Koraa CYeT He HanaeH. Ecnm 6bi1o MHMUMMpoBaHo

nckntodeHre NO_DATA_FOUND, 3aecb OHO NepexBaTbiBaeTCs, @ Olwmnbka pernctpupyeTcs
B )XypHarne npoueaypoit log_error. 3aTeM i 3aHOBO MHULIMUPYIO TO XK€ CaMoe UCKIIIOYEHMUE,
YTO6bI BHELWHWI 6510K 6bIN B KypCe TOro, YTo Afs MaeHTMdUKaTopa cYeTa OTCyTCTBYET CO-
BnajeHve

30-33 Bnok 06paboTkm owmnbok Ana cuTyaumn, korga 6anaHc cyeTa okasancs CAMLLKOM HU3KUM
(nonb3oBaTenbCKoe UCKIOYEHWE AN AaHHOMO Npunoxexus). Ecam 66110 MHULMMPOBaHO
ncknoyeHmne |_balance_below_minimum, oHo nepexsaTbiBaeTcs 1 owmbka pernctpupyercs
B XypHane. 3aTeM g MHULMMpYto cucteMHoe uckmodenmne VALUE_ERROR, uTtobbl onosectuTb
BHELWHWI 6510k 0 Npobneme

Mexanusmbl 06paboTiu omunbok PL/SQL noapo6Ho paccMarpuBaioTes B riaase 6.

Koneuno, o PL/SQL erite MOXKHO cKazaTh 04eHb MHOTO — COOCTBEHHO, UMEHHO TT09TOMY
MaTepHaJl 3TO KHATH 3aHNMaeT He ofHy cOTHIO cTpanuil! Ho aTu mpuMeps! 1aioT HeKoTOpoe
nipezcrasienue o koge PL/SQL, ero BaxkHelINMX CMHTAKCUYECKUX JIEMEHTAX U O TOM TIPO-
crote, ¢ KoTopoit umetcs (n untaercs) kox PL/SQL.

O Bepcusx

Kaxnast Bepcus 6asbl ganubix Oracle Beixoaut ¢ cobcrsenHoit Bepeueit PL/SQL, paciiu-
psttorieii GyHKITMOHATbHBIE BO3MOKHOCTH s13bIKa. [10aTOMY KasKzIbIil TpOrpaMMHUCT JI0JIKEH
PUKJIAIBIBATD HEMAJIO YCUJIHIA, YTOOBI IIPOCTO He oTcTaBaTh OT aBoJoiuun PL/SQL. He-
06X0/IMMO TIOCTOSIHHO OCBAMBATh HOBbIE BOSMOKHOCTH KaK/I0# BEPCUH, YTOOBI 3HATD, KK
10JIb30BATHCS UMU B TIPUJIOKEHUSIX, ¥ PEIATh, OTIPABJAET JIU UX [T0JIEBHOCTh MOAMMUKAIIUIO
yoKe CYIECTBYIOIUX TPUIOKCHUIL.

B Tab6u. 1.1 pezcraBieHbl OCHOBHBIE cpecTBa Beex Bepenit PL/SQL — kak crapbix, Tak ¥ co-
BpeMeHHbIX. (YuTHTe, uTo B panHux Bepcusx Oracle Homepa Bepenii PL/SQL otimyanuch
oT Bepcuii 6asbl JaHHBIX, HO HaurHas ¢ Oracle8, Bepcuu coBnagaot.) B Tabuuie nmpusenex
OY€eHb KPATKUI 0630p HOBBIX BO3MOKHOCTEN Kask0i Bepcun. ITocie Tabiuiibl caemnyior Goee
opobHbIe OlKcanus HOBbIX BoaMmoskHocTell PL/SQL noseiimieii Bepcuu Oracle — Oracle
Database 12c.

Kaszpiii naker Oracle Developer conepskut cobersennyto Bepeuto PL/SQL, kotopast
00BIYHO OTCTaeT OT BepcHH, gocTynHoi B camoii CYB/I. B atoii rmase (kak 1 Bo Beei
KHUTE) OCHOBHOE BHUMaHue yjeJsercs nporpammupoBanuio PL/SQL na cropone
cepsepa.
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Ta6bnuua 1.1. Bepcum Oracle n PL/SQL

Bepcus Oracle

XapaKTepucTuku

6.0

McxoaHas Bepeust PL/SQL (1.0), ncronb3oBasLuasicst raBHbIM 06pa3oM Kak CLEHapHbIN
A3blk B SQL*Plus (oHa eLue He no3Bons/ia co3faBaTb MMEHOBAHHbIE NPOrpaMMmbl C BO3-
MOXHOCTbIO MHOFOKPaTHOrO BbI30Ba) M KaK $3blk NpOrpaMMupoBaHusi B SQL*Forms3

7.0

O6HoBneHne nepsoli Bepcum (2.0). [JlobaBneHa noaaepxka XpaHUMbIX npoueayp, dyHK-
LMIA, MaKeToB, onpeaensieMblx NporpaMMMCTOM 3anucelt, Tabnuy, PL/SQL v MHoroumcneH-
HbIX pacLUMpeHuit

7.1

Bepcus PL/SQL (2.1) noanepxvBaeT onpegensieMble NporpaMMUCTOM MOATUMbI AaHHbIX,
BO3MOXXHOCTb MCMOMb30BAHUS XPaHWUMbIX DYHKLUMI B SQL-MHCTPYKUMSIX, AMHAMUYECKUI
SQL (nocpeacteom naketa DBMS_SQL). C nosieneHnem Bepcun PL/SQL 2.1 cTtano Bo3-
MOXHbIM BbINOSHATL MHCTPYKLUMK DDL 13 nporpamm PL/SQL

7.3

B aToi Bepcumn PL/SQL (2.3) 6binM paclumpeHbl BO3MOXHOCTY KOSINEKLMI, YCOBEPLUEH-
CTBOBaHO YAaneHHoe yrnpaBsJieHne CBA3IMu Mexay Tabnuuamm, fobaBneHbl cpeacTsa
(aiinoBoro BBoaa/BbiBoga (NakeT UTF_FILE) 1 3aBepLueHa peanusaums KypCopHbIX
nepeMeHHbIX

8.0

HoBbIll HoMep Bepcun (8.0) oTpaxaeT cTpemineHve Oracle CMHXpPOHU3MPOBaThL HoMepa
Bepcuii PL/SQL ¢ cooTeTcTBytoWwmMMM HomMepamu Bepcuii CYB/. PL/SQL 8.0 noaaep-
XMBAET MHOrVe ycoBeplueHcTBoBaHMS Oracle8, Bknioyas 6onblimne obvektol (LOB),
06bEKTHO-OPUEHTUPOBAHHYIO CTPYKTYPY M NPUHUMMLI pa3paboTku, konnekumm (VARRAY
1 BNOXEHHbIE TabnnLbl), @ TakXKe CpeacTBo opraHusaumn odepeaeni Oracle/AQ (Oracle/
Advanced Queuing)

8.1

370 nepBas u3 i-cepuii Oracle (6asbl AaHHbIX ANs VIHTepHeTa). B COOTBETCTBYHOLLYIO BEPCUIO
PL/SQL BKIIOYEH BNEYATASAIOWMI HABOP HOBbIX CPEACTB 1 BO3MOXHOCTEN, B TOM Yucie
HoBasi Bepcusi AnHamMmyeckoro SQL, moaaepxka Java ans pocryna K 6ase AaHHbIX, MoAeNb
npoueayp C NpaBaMu Bbi3bIBAIOLLErO, pa3peLeHns Ha BbIMOSIHEHUE, aBTOHOMHbIE TpaH3aK-
LMK, BbICOKOMPOM3BOAUTESbHBIN «MAKeTHbIN» A3blk DML v 3anpocl

9.1

Bepcusa Oracle 9i Database Release 1nosiBunach Bckope nocne Oracle 8i. B ee nepsomM Bbli-
nycke 6bla peannsoBaHa NoAAEPXKKa HacneaoBaHMsl 06bEKTHBIX TUMOB, TabnnuHble yHK-
LMK U BblpaXXeHUs € Kypcopamu (MO3BOSISIOLLME OpraHWM30BaTh NapasnsiesibHoOe BbiNofIHeHNe
yHkumi PL/SQL), MHOroypoBHeBbIE Konnekumn, KOHCTpykums CASE v BbipaxkeHust CASE

9.2

B Oracle 9i Database Release 2 rnaBHbili akUEHT caenaH Ha s3bike XML, HO ecTb

1 Apyrue ycoBepLUEeHCTBOBaHUS ANs pa3paboTumkos PL/SQL: accoumaTnBHbIE MaccuBbl
(MHAEeKCMpYEeMble He TOMbKO LieNbIMK YncnamMm, Ho u ctpokamm VARCHAR?2), si3bik DML
Ha 6a3e 3anucelt (NO3BONSIOLLMIA, HANPUMEP, BbINOHSATL BCTABKY C UCMO/b30BAHWEM
3anmcu), a TakKe MHOrOYMC/IeHHbIE yyJlleHus nakeTta UTL_FILE (KoTopeblii Tenepb no-
3BOJISIET BbIMOHATL YTeHWe/3anuch $aiinos 13 nporpamMmsl PL/SQL)

10.1

Bepcus Oracle Database 10g Release 1 6bina BbinyweHa 8 2004 rogy. OCHOBHOe BHUMa-
HUe B Hell yaensnoch pelletyaTon 06paboTke AaHHbIX, C YyyLleHHbIM/aBTOMaTM3NpPO-
BaHHbIM yrpaBneHueM 6a3oii aaHHbIX. C Touku 3peHuns PL/SQL, caMble BaXKHble HOBblE
(DYHKUMM, ONTUMU3UPOBAHHBIN KOMMUASTOP W NPeAYNpeXAeHnst Ha CTaaun KOMMNUASILUK,
66111 BBEAEHBI aBCONMIOTHO NPO3PayHO ANs paspaboTumkos

10.2

Bepcus Oracle Database 10g Release 2, BbinyweHHas B 2005 roay, copepxana Hebonb-
LUOE KOJIMYECTBO HOBbIX (PYHKUMI Ans pa3paboTumkoB PL/SQL — npexpae Bcero, npe-
MpOLIECCOP C BO3MOXHOCTbIO YC/IOBHOW KOMMUASLMKM (parMeHTOB NMporpaMMHOro Koga
B 3aBMCMMOCTY OT OnpeaensieMblX pa3paboTUMKoOM NOrMYECKUX YCIOBUI

Bepcus Oracle Database 11g Release 1 nosiBunack B 2007 roay. BaxxHeiwwueit HOBOM
yHkumelt ansa paspaboTumkoB PL/SQL 6bin K3 pe3ynbTaToB (YHKUMIA, HO NOSIBUKCH
n apyrue ypobersa: coctaBHble Tpurrepbl, komaHaa CONTINUE v HuskoypoBHeBasi KOM-
MUNALKUS, reHepupytoLwas MalWHHBIA KOA

Bepcus Oracle Database 11g Release 2 Bbiwna oceHbto 2009 roga. CaMbiM BaXKHbIM HOB-
LUECTBOM CTana BO3MOXHOCTb OnepaTMBHOIO NepeonpeaeneHns, No3sBonsoLas agMmHI-
CTpPaTopaM U3MEHSITb MPUJIOXKEHNS Ha XOAY, BO BPEMS MX BbIMO/IHEHUS MOJIb30BATENSMU

12.1

Bepcus Oracle Database 12c Release 1 Bbiwna B unioHe 2013 roga. OHa npeanaraet psig
YCOBEpPLUEHCTBOBaHUI B 06/1aCTV YNpaBieHnst AOCTYMNOM W NPUBUNETVSIMA NMPOrPaMMHbIX
MoZynen n NpeacTaBeHni; 06ecneYnBaeT AOMOMHUTENBHYIO CUHXPOHM3ALUMIO A3bIKOB
SQL # P, 0cO6€HHO B OTHOLLIEHMM MaKCMMasbHON AnnHbl VARCHAR2 1 avHaMMyeckoro
cBsi3bIBaHMA SQL; noaaepXXnBaeT onpeaeneHne nNpocTbix PYHKLUMIA B KOHCTPYKLUMSX SQL
n pnobaensiet naket UTL_CALL_STACK ans aAeTannsnpoBaHHOIO yrpaBieHUs AOCTYMNOM
K CTeKy BbI30BOB, CTEKY OLUMEOK M 06paTHOM TpaccupoBke




44 Mnasa 1. BeeaeHue B PL/SQL

HoBblie Bo3Mo)xHOocTH PL/SQL B Oracle Database 12c

Oracle Database 12c npemocraBiisieT psiJi HOBBIX BO3MOKHOCTEH, KOTOPBIE MOBHINIAIOT MTPO-
usBoauTeIbHOCTD Koga PL/SQL u nenaior ero 6osee ynobubiM. Takske OblIN yCTPaHEHbI
HEKOTOPbIE HeAOPAOOTKY B s3bike. HUKe IPUBOANTCS CBOIKA BaXKHEHIINX M3MEHEHUIT SI3bIKa
1 paspaborunkos PL/SQL.

NMpoHuKHOBEeHUe HOBbIX TUMNOB AaHHbIX PL/SQL uepe3 rpanHuuy PL/SQL/SQL

[lo Berxoza Bepcun 12.1 mpuBsi3Ka THUTIOB TaHHBIX, cnieridudeckux 1711 PL/SQL (mampumep,
ACCOIMATUBHBIX MACCUBORB), B JMHaMI4YecKuX komMaHaax SQL Obuia HeBo3amoskHa. Terepb
3HAYEHUS TUIIOB JIAHHBIX, NOJIepKUBaeMbIX Tobko B PL/SQL, MoryT mpuBsi3bIBATHCS
B aHOHMMHBIX OJ10Kax, BbizoBax Gyukuuil PL/SQL B 3anpocax SQL, komangax CALL U B
omepartope TABLE B 3ampocax SQL.

Ycnosue ACCESSIBLE_BY

Tenepb B CHeHH(bHKaHHIO ITaKeTa MOJKHO I[O6aBI/ITb CeKIIo ACCESSIBLE_BY, yKa3bIBaIONLYIO,
KaKne MporpaMMHbBI€ MO/TYJIN MOTYT BBISbIBATh ITOAIIPOTPAMMDBI 9TOTO ITaKeTa. [[aHHaH BO3-
MOJKHOCTDb TO3BOJIAET OTKPLITH JOCTYII K IOJAIIPOrpaMMaM BO BCIIOMOTAaTEJ/IbHBIX ITaKe€TaX,
IIpeagHasHa4Y€HHbIX TOJBKO /1A KOHKPETHBIX ITPOTrPaMMHBIX MOZ[y]IefI. @DaxTyeckn pedub naeT
O CBO€Tro po/ia «BeJIbIX CIUCKAX»> JIJIA TTaKETOB.

HesiBHble pe3ynbTaTbl KOMaHA

o Beixoxa Oracle Database 12¢ xpanumast moanporpamma PL/SQL aBHO Bo3Bpaliaia
UTOTOBbIE HAOOPBI U3 3a1pocoB SQL, yepes mapamerp OUT REF CURSOR MJIK ycJioBUe RETURN.
KireHTckas mmporpamMma JoJKHa GbljIa OCYIECTBUTH IBHYIO IPUBA3KY TaPaMETPOB IS TIOJTY -
yeHust nTOroBoro Habopa. Terepb xpanumas nonporpamma PL/SQL MoskeT HessBHO BEPHY Th
pe3yJIbTaThl 3a1poca KIeHTy 1py nomoiny rnakera PL/SQL DBMS_SQL (BMecTo 11apamMeTpoB
OUT REF CURSOR). JTa GyHKITMOHAIBLHOCTH YIIPOIIAET MUTPAIINIO TPUIOKEHNT, TTOJIATAIOIINXCS
Ha HESIBHOE BO3BpallleHUE PE3YJIBTaTOB 3aIIPOCOB U3 XPAHUMBIX ITOANPOrpaMM (BO3MOKHOCTh
HOAIEPKUBAECTCH TAKUMH st3bIKaMu, Kak Transact SQL) us croponnux 6a3 ganubix 8 Oracle.

Mpeacrasneina BEQUEATH CURRENT_USER

[lo Berxozma Oracle Database 12¢ npeacrasienue Beerna Beso ceOs Tak, Kak ecaim ObI 0HO 00-
JIJIaJIo TIPaBaMu OIpeiesistioniero (AUTHID DEFINER), 1asKe eCJid OHO MCIIOJIb30BAIOCh B MOJLYJIE,
00.1a/1atoIeM IIpaBaMHy BbI3biBaolnero (AUTHID CURRENT_USER). Temepb IpeacTaBIeHIe MOKET
OTIPeIEISATHCS € KIIIOUEBBIMU CJI0BaMU BEQUEATH DEFINER (MCIIO/Ib3YeTCs IO YMOTYAHUIO ), TPU
KOTOPOM OHO HMCIIOJIb3YeET TOBe/IeHIe C TPABAMU OTIPEIETSTIONIETO, M BEQUEATH CURRENT _USER,
€ KOTOPBIMU €r0 TIoBeieHre OIN3KO K MOBEAEHHIO ¢ TIPABAMU BBI3bIBAIOIIETO.

MpepocraBneHune posiei NPorpaMMHbIM MOAYISIM

o Beixoza Oracle Database 12¢ Moayiu ¢ ipaBaM¥ BI3BIBAIOIIETO BCET/IA BBITIOJIHSINCH
C IPUBUJIETHSMH BBI3BIBAIOIIEN cTOPOHBL. Ecin BEI3BIBaomas cTopoHa nmesna 6oJiee BEICOKUeE
IIpUBUJIETH, YEM BJIa/IeJIEL], TO MOYJIb C IIpaBaMU BbI3bIBalOMIEro MOT BBIIIOJIHATH Ollepaliuu,
HeMpeIyCMOTPEHHBIE BIafeIblleM (MM 3allpelIeHHbIe ST HETO).

B Bepcun 12.1 BBl MOkeTe Ha3HAYaTh posin OT/IesTbHBIM TTakeTam PL/SQL 1 aBTOHOMHBIM 1107T-
mporpaMMaM. BMecTo Moy ist ¢ TipaBaMu OTIPEIETISIONIETO MOSKHO CO3/IaTh MOJLYJIb C TIPABAMH
BBI3BIBAIOIIETO ¥ HA3HAUNUTD €My Hy KHBIE POJIH. B 3TOM cirydae MOJyJIb C TpaBaMy BbI3bIBA-
FOIIIETO BBITIOJTHSIETCST ¢ TIPUBUJIETHSIMU BBI3BIBAIOIIETO U POJISIMHU, HO (€3 MOTOTHUTETBHBIX
TIPUBUJIETHH, TPUCYIIUX CXEME OIPeIeJISIONIEro.
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MOlIyJIb C I[IpaBaMU BbI3bIBAIOIIETO TEIEPb MOJKET BbIIIOJIHATHCA C IPUBUJIETUAMU BbI3bIBAlO-
IIIEero TOJBKO B TOM CJIydae, €CJIN €ro BJiIa/lesel] O6]IB.,Z[216T HpI/IBI/I]IGFHGfI INHERIT PRIVILEGES
JIJIA BbI3bIBAIOIIEIO UJIN HpI/IBI/UIQI‘HGfI INHERIT ANY PRIVILEGES.

[Ipusunerns INHERIT PRIVILEGES npeznioctaBiisieTcst Bcem cxeMaM ITpH yCTaHOBKeE,/
OOHOBJIEHU .

HoBble AUPEKTUBbDI YCHOBHOFI KoMnunsauumm

B sepcun 12.1 8 Oracle 6b11u 106aBIeHbI 1B€ HOBBIE CTAHAAPTHBIE IUPEKTUBBI $$PLSQL_UNIT_
OWNER 1 $$PLSQL_UNIT_TYPE, KOTOPbIE BO3BPAILAIOT BJIAIEJIbIIA 1 TUII TEKYIIErO IPOrPAMMHOTO
moxynst PL/SQL.

OnTMM3aumna BbiNosiHeHUs (pyHKUMiA B SQL

Oracle nipesocTaBJisieT ABa HOBBIX CII0C00A Y1y dIleHKs IIPOU3BOAUTENbHOCTH (pyHKIMI PL/
SQL B komangax SQL: pazgpaboTyrK MOXKET ONpeAenTh (QYHKIIUIO BHYTPH KoMaHbl SQL
TIPY TTOMOIIIX YCIOBHUST WITH WJTH T0OABUTD B TPOTPAMMHBIH MOZIYJTb IMPEKTUBY UDF, KOTOpast
€o00IIaeT KOMITUJIATOPY, YTO (GYHKIUA OyIeT UCIIOAb30BaThCsI B OCHOBHOM B KoMaHzax SQL.

Ucnonb3oBaHune Y%oROWTYPE c HeBMAMMbIMMU cTON6LAMMU

Oracle Database 12c¢ nosBosister onpeznessaTh HeBuauMmbie cron6upl. B PL/SQL arpubyr
%ROWTYPE IIOIEPsKUBAET TAKKE CTONOIBI U pabOTy ¢ HUMI.

FETCH FIRST v BULK COLLECT

B Bepcun 12.1 MOJKHO HCITONIB30BaTh HEOOsI3aTeIbHOE YCI0BIe FETCH FIRST /It OTPaHUYeHMsI
KOJIMYECTBA CTPOK, BO3BPANIAEMBIX 3aIIPOCOM, UTO CYIECTBEHHO CHUKAET SQL-CI0KHOCTD
CTaHIAPTHBIX 3arpocoB «BepxHux N pe3ysisratoB». HanbobInyIo 1moJib3y FETCH FIRST npu-
HECeT IPU MUTpanuy cToponHnx 6as nannbix B Oracle Database. Biipouem, ata KoHCTpyKIust
TaKsKe CroCOOHA TIOBBICUTH OBICTPOIEHCTBUE HEKOTOPHIX KOMaHI SELECT BULK COLLECT INTO.

Naker UTL_CALL_STACK

[lo Berxona Bepcuu 12.1 makeT DBMS_UTILITY peaoCcTaBJiss TpH GyHKITNN (FORMAT_CALL_STACK,
FORMAT_ERROR_STACK 11 FORMAT_E RROR_BACKTRACE) JIJI1 TIOJIy4YeHUsI I/IH(bOpMaI_[I/II/I O CTEKe
BBI30BOB, CTEKe OMMOOK 1 06PaTHON TPACCHMPOBKE COOTBETCTBEHHO. B Bepcun 12.1 naker
UTL_CALL_STACK TIpeZIoCTaBJIsIET Ty sKe MHMOPMAITHIO, a TakKe 6oJiee TOUHbIE CPEACTBA YITPaB-
JIEHUST IOCTYTIOM K COJIEPKMMOMY 3TUX OT(HOPMATUPOBAHHBIX CTPOK.

Pecypcbl ans paspaborumnkos PL/SQL

[TepBoe usaanue ganHoi KHUTH BbILIO B 1995 roay. Torma ato cobbiTre pouUsBeo Ha-
CTOSITILYTO CEHCAITI0 — 3TO OBLJIa TIepBast HezaBUCHMast (TO €CTh He CBsI3aHHAsI ¢ KOMITaHUEN
Oracle) kaura o PL/SQL, KOTOPYIO IaBHO U C HETEPIIEHUEM OKUIAJIN Pa3paboOTYMKK BO BCEM
mupe. C Tex mop nmosgsusioch MHOKecTBO PL/SQL-pecypcoB, cpefit KOTOPBIX Pa3TUIHOTO
PO/ KHUTH, CPe/ibl PaspabOTKK, YTHIUTbI M BeG-CaliThl (HO pa3yMeeTcsl, 9Ta KHUTA OCTAETCs
CaMbIM Ba)KHBIM U TIEHHBIM U3 HUX!).

MHorue 13 3TUX pecypcoB KPaTKO OIMCAaHbI B caeaylomux pasjenax. [loab3ysics atumu pe-
CypcaMu, MHOTHE 13 KOTOPbIX OTHOCUTEILHO HEJIOPOTH, a YaCTh BOOOIIIE IPe0CTaBIIseTcs bec-
TIJIATHO, BBl CMO’KETE 3HAUUTELHO MMOBBICUTD CBOIO KBAIM(MUKAITUIO (M KauecTBO BaIllero KoJia).
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Kuuru o PL/SQL ot O'Reilly

3a npomtesuire roasr cepust kuur o PL/SQL uspatensctsa O'Reilly & Associates mpen-
CTaBJIEHA y3Ke JI0BOJBHO BHYIUTEIBHBIM CIICKOM. Bosiee moipobHast mabopMaIust o6 aTux
M3/IaHUSX [IPeJICTaBIeHa Ha caiiTe N3/1aTeIbCTBa.

Oracle PL/SQL Programming (aBropsi Steven Feuerstein, Bill Pribyl). Kuura B 1300 crpa-
HUI[, KOTOPYIO BbI CElYAC ynTaere. ITO HACTOJIbHASI KHUTA JIJIsl MHOTUX MTPO(eCcCHoHaTbHBIX
nporpammuctoB PL/SQL, B KOTOPOii paccMaTpUBaIOTCS BCE BO3MOMKHOCTH Ha30BOTO SI3bIKA.
B s10it Bepcuu onucana Bepcusi Oraclel1g Release 2.

Learning Oracle PL/SQL (asropsi Bill Pribyl, Steven Feuerstein). Yuporuentoe BBejietue
B s13pIk PL/SQL 71511 HOBUYKOB B MpOTrpaMMUPOBAaHNHU 1 TeX, KTo epexoant k PL/SQL
C IPYTHUX SI3BIKOB.

Oracle PL/SQL Best Practices (arop Steven Feuerstein). OTHOCHTETBHO HEGOIIbIIAST KHUTA
C JIECSITKAMU TI0JIE3HBIX COBETOB, PEKOMEH/IAINI U TIPUEMOB, KOTOPBIE TIOMOTYT YHTATEJIO
nucathb kadecTBeHHbIH ko PL/SQL. 9Ta kHNUTa SIBJIsSIeTCS 4eM-TO BPojie KPaTKOTO KOHCIEKTa
no PL/SQL. Bropoe usanue CoAep:KUT MOJTHOCTBIO TiepepaboTaHHbId MaTepuasl, KOTOPbIH
CTPOMTCS HA MCTOPUH IPYIIIBI Pa3spaboTUMKOB U3 BbIMbIILIeHHON kommanun My Flimsy Excuse.

Oracle PL/SQL Developer’s Workbook (asropsi Steven Feuerstein, Andrew Odewahn). Conep-
JKHUT CEPUIO BOIIPOCOB U OTBETOB, IIOMOTrAIONIMX Pa3pabOTYKKY IIPOBEPUTH U IOIIOJHUTH CBOU
3HAHMSI O A3bIKe. B KHUTE paccMaTpruBaioTCs BOSMOKHOCTH SI3bIKA BILJIOTH 10 Bepcuu Oracle8i,
HO, KOHEYHO, GOJIBIIMHCTBO IPUMEPOB PaboTaeT U B MOCIEAYIONIMX BEPCUSIX Oa3bl TaHHbIX.

Oracle Built-in Packages (astopbt Steven Feuerstein, Charles Dye, John Beresniewicz).
CripaBouHOE PYKOBOJCTBO 0 BCEM CTAHIAPTHBIM [TAKETAM, BXOJSIIUM B KOMILJIEKT OCTABKH
Oracle. 911 maKeTbl MO3BOMAIOT YIIPOCTUTH TPYAHYIO PAGOTY, & MHOT/IA IAKE CAENATh HEBO3-
MmoskHOe. PacemaTpuBatotest Bepenu 10 Oracle8 BKIIOUNTENBHO, HO TI0POOHBIE 00bSICHEHUS
U [IpUMEPBI OY/IyT YPE3BbIYANHO I10JIE3HbI U B [TOCJIEAYIONMX BEPCUSIX Oa3bl TaHHbIX.

Oracle PL/SQL for DBAs (aBropsi Arup Nanda, Steven Feuerstein). C BbIX010M KasK10ii HO-
Boii Bepcun Oracle si3bpix PL/SQL urpaet Bce 6oJiee BaxKHyI0 POJIb B paboTe afMUHUCTPATOPOB
6a3 panubix (B/1). 910 00BsACHSIETCS IBYMSI OCHOBHBIMU TIPUYUHAMHU. Bo-T1epBBIX, MHOTHE
aJIMMHUCTPATUBHBIE (DYHKIIUU JOCTYITHBI Yepe3 unTepdeiic nakeros PL/SQL. Yro0sl 11oJib-
30BaThCsI UM, HEOOXOMMO TaKsKe MICATh U 3amyckaTb nporpammbl PL/SQL. Bo-Bropsix,
npaxrudeckuii onbir PL/SQL Heob6xoaum agmunuctparopy B u iist Toro, 4To6bl BHISABIISITH
pobJIeMBbI B 4y3KOM Kozie. MaTtepual, IpejiCTaBIeHHbII B KHUTE, TOMOKET a[MUHUCTPATOPY
B/ 6bicTpo ocBouth PL/SQL 1uist 1oBceHEeBHOI paGOTHI.

Oracle PL/SQL Language Pocket Reference (Steven Feuerstein, Bill Pribyl, Chip Dawes).
MasneHbK1ii, HO O4€Hb IT0JE3HBIN CIIPABOYHUK C ONMCcaHeM GAa30BbIX 9I€MEHTOB s13biKa PL/
SQL Bmiots 1o Oraclellg.

Oracle PL/SQL Built-ins Pocket Reference (aBropni Steven Feuerstein, John Beresniewicz,
Chip Dawes). Eiite o111 TaKOHUYHBIH CIIPABOYHUK C KPATKMMU OIIMCAHUSIMU BCeX (DYHKIUIT
1 nakeroB BIIoTh 110 Oracle8.

PL/SQL B UHTEepHeTe

[Iporpammuctsr PL/SQL naiinyt B CeTnt MHOTO ITOJIE3HBIX pECYPCOB. B crricke B OCHOBHOM
IIPE/ICTaBJICHDl T€ PECYPCHI, [IJIsT KOTOPBIX COaBTOPBI IIPEAOCTABJISIN CBOM MaTepuaJlbl UK
IIOMOTQJIH YIIPABJIATh KOHTEHTOM.

PL/SQL Obsession. Untepuer-niopran CruseHa MeiiepiuteiiHa COAEPAKUT CCHIIKI HA PA3JIHY-
Hble pecypesl PL/SQL: mpesenTalinm, mpuMeps Ko/a, GecTiiaTHbIe TIPOrpaMMBbl (HEKOTOPBIE
13 HUX YIIOMUHAIOTCS B CJIEAYIOIIEM pasjieJie), BUAEOPOJIUKH U T. JI.
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PL/SQL Challenge. Caiit, 0CHOBaHHBIN Ha KOHIEIIIUN «aKTHBHOTO U3YYEHUsI», — BMECTO
TOr0, YTOOBI YNTATH KHITY WM BeO-CTPaHUILy, Bbl OTBeyaeTe Ha Borpoch 1o PL/SQL, SQL,
JIOTHKE, poeKTupoBanuio Gas ganubix u Oracle Application Express, mposepsis cBou 1o-
3HAHUS B 3TUX 00JIACTSIX.

PL/SQL Channel. Bubauoreka Bu1eoypokos (Ha 27 ¢ siuuHuM 4acos) 1o si3biky Oracle PL/
SQL, sarucanubix Ctusenom DetieprnteitHoM.

Oracle Technology Network. Caiitt OTN (Oracle Technology Network) «npenocrasiser
CEPBUCHI M PECYPChI, HeOOXOMMbIE Pa3pabOTUYNKaM JIJIsl CO3IaHusT, TECTUPOBAHUSI 1 pac-
HpOCTpaHeHus IIPUIoKeHuii» Ha ocHoBe TexHosoruu Oracle. OH 3HAKOM MUJLIMOHAM
pa3paboTUMKOB: 3/[eCh MOKHO 3arpy3UTh MPOrpaMMHOe 06ecIieyeHune, JOKYMEHTAIUIO
U MHOKeCTBO TIpuMepoB koga. PL/SQL takske umeer cobcTBeHHyIo cTpanuily Ha cailte OTN.

Quest Error Manager. IndpacTpyKTypa iJis cTaHAapTH3anuu 00paboTKu OmuboK B MPH-
soxenusx Ha 6aze PL/SQL. TTpu oMot QEM BbI cMOsKeTe OpraHi30BaTh PErUCTPAIIUIO
u otoBelenne 06 omunbKax yepes yuuBepcanbhbiii API ¢ MuHUMaIbHBIME YCrIusaMu., H-
dopmarust 06 ommbKax coxpaHsercss B Tabauiax sk3eMIiapos (obmas nadopmanus ob
ormubKe) U KOHTEKCTa ([aphl «UMsI-3HAYEHUE>, CMBICJ KOTOPBIX OITPEIEJISIETCS KOHKPETHBIM
TIPUJIOKEHNEM ).

oracle-developernet. Caiit mognep;xnuBaercst apraHoM BUIMHTTOHOM (HATHCABITM Pas-
JieJ1 0 KoHBeliepHbIX (hyHKIMX B riaase 21). OH npegocTasisier paspaboTunkam 6as TaHHbIX
Oracle 3ameuatenbHYI0 TTOAOGOPKY cTaTel, yIeOHUKOB M BCITOMOTATENbHBIX HWHCTPYMEHTOB.
dapuaH yriybIeHHO pacCMaTPUBAET HOBbIE BO3MOKHOCTH Kax 101 Bepcun Oracle Database,
MIPUBO/ISI MHOTOUNCJIEHHBIE TIPUMEPHI, CIIEHAPUH aHaJ3a TPOU3BOANTETBHOCTH H T. 1.

ORACLE-BASE. ORACLE-BASE — emte o/iyH IpeBOCXO/IHBIN pecypc sl CHEeINalCTOB
no texuosoruam Oracle, cozganubiil u conpoBoxaaemblil skcneprom 1o Oracle: Tumom
Xosnom. Tum siBisiercs obnanarenem 3ganust Oracle ACE Director, y4acTHUKOM ceTH
OakTable Network, a raxsxe obanareniem npemun Oracle Magazine Editor’s Choice Awards
B HomuHanuu «ACE of the Year». 3anumMaercs aaMUHUCTPUPOBAHUEM, TIPOEKTHPOBAHIEM
n pazpabotkoit 6a3 gannbix Oracle ¢ 1994 roma. Cwm. http.//oracle-base.com.

Hecko/bKO cOBEeTOB

C 1995 rosa, Kor/ia BBIIIIO B CBET TIEPBOE U3JAHIE HACTOSIIEH KHUTH, MHE TTPeICTaBUIACh
BO3MOKHOCTh 00y4aTh IECATKU Thicad paspaborunkos PL/SQL, moMorath UM U COTPYI-
HUYATh C HUMU. 32 3TO BPEMSI MbIl MHOTOMY HAayUMJIUCh M Y HAIIUX YATATEJNEH, COCTABUIN
GoJiee TIOJHOE TIpeicTaBieHre 06 ONTUMAJIbHBIX MeToax pabotsl ¢ PL/SQL. Hazneioch, Bbl
ITO3BOJIUTE HAM TIOJEJUTHCS C BAMHU HANTUMU MPEAICTABJIEHUSIMUA O TOM, KaK 3 PeKTIBHEE
paboTaTh ¢ TAKKM MOIIHBIM SI3BIKOM IIPOrPAMMUPOBAHISL.

He ToponuTtecs!

Mpsr 1104YTH BCer/ia pa60TaeM B O4Y€Hb JKECTKUX BPEMEHHBIX paMKaX. BpeMeHI/I BEYHO HE XBaTaeT,
Be/lb HAM 32 KOPOTKO€ BPEMS HY’KHO HAIMCATh OTPOMHOE KOJIMYECTBO Kojia. M Tak, HYKHO
[OCKOpee TPUCTYIIAaTh K paboTe — He TaK Jin?

Her, re Tak. Ecaiu cpasy ke yriyOuThcs B HallCaHUE IPOrPAMMHOI0 Ko/, 6e3/[yMHO IIpeod-
pasysi MOCTAHOBKY 3a/1a4¥ B COTHH, THICSYM U JTasKe JIECSITKHU THICSY CTPOK, MOIYYUTCS TIPOCTO
«KaIa», KOTOPYIO He y/IaCTCst HU OTJIaNTh, HA CHAOIUTD JOCTORHBIM COTPOBOKAeHneM. Ho
U B JKeCTKUI rpaduK BIIOJIHE MOXKHO YIOKHUTHCS, €CJIH HE MO/UIABAThCS TAHUKE M TIIATETHHO
BCE CILIAaHUPOBATD.

ME1 HacTOSATETHHO PEKOMEH/IYEM HE IMO/[/IaBaThCA NaBJIEHUIO BPEMEHU. TH_[aTeJH)HO II0ATO-
TOBBTECH K HAITMCAHWIO HOBOTO ITPUJIOKEHUA NJIN IIPOTPaMMBbI.
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1. Cozdaiime cuenapuu mecmuposanusi. J1o Toro Kak Gy/IeT HaIlMCaHA TIePBasi CTPOKA KOJIA,
HEOOXOAUMO MTPOAYMATh, KAKUM 00pa3oM OYIeT MPOBEPSTHCS PEATU3AI 3a1adul. ITO
MIO3BOJIUT BaM 3apaHee MPOAyMaTh UHTePdENC MPOrpaMMBbl 1 ee HYHKITMOHAIbHOCTb.

2. Yemanosume uemxue npasuna nanucanus SQL-xomano ¢ npunoscenuu. B obiiem cayuae
MBI PEKOMEHIyeM pa3paboTurKaM He BKJIOYATh B IIPOrPaMMbl G0JIbIION 00beM SQL-
Ko/a. BOMBIMUHCTBO MHCTPYKIUE, B TOM YHCJIE 3aMPOCHl Ha OOHOBJIEHNE W BCTaBKY
OT/IeJIbHbIX SHHHCeﬁ, JLOJIZKHbBI 6bITb «CKPBITbI» B 3apaHe€ HallTMCaHHbIX 1 THIATEJIbHO OT-
JIASKEHHBIX TIPOIIeAypax 1 QYHKIMSX (3TO HABBIBAETCS UHKANCYAAyueti dannolx). Takue
MPOTPAMMBI OIITUMU3UPYIOTCS, TECTUPYIOTCS U COTTPOBOXKIAIOTCST Hoee ahheKTUBHO,
yeM SQL-UHCTPYKIINH, XaOTHYHO Pa3OPOCAHHBIE TI0 TIPOTPAMMHOMY KOy (MHOTHE U3
KOTOPBIX HEOJHOKPATHO TIOBTOPSIIOTCSI B TIPUJIOKEHNUN ).

3. Yemanosume uemxue npasuia 06pabomxu uCKIOUeHUTl 8 NPULONHCceHU. JKeTaTeTbHO
€O3/aTh €IMHBIH TTakeT 06pabOTKU OIMMOOK, KOTOPBIi CKPhIBAET BCE MOAPOOHOCTH Be-
JIEHUSE KypHaJIa ONTMOOK, OTIPEIeNsIeT MEXaHU3M WHUIMMPOBAHUA UCKITIOUEHUH U UX
pacrpocTpaHeHus: BO BIOKEHHBIX OJIOKAX, a TaKKe MO3BOJISET U30EKaTh JKECTKOTO
KOZIMPOBAHUS UCKJIIOUEHWH, ClIeNUMUUECKIX /IS KOHKPETHOTO TIPUIIOKEHUS, TIPSIMO
B IPOrPAMMHOM Kojle. ITUM TTAKETOM JIOJIKHBI OJb30BAThCS BCE PaspabOTUnKu —
B TAKOM CJTy4ae MM He NPUETCS TUCATh CIOKHBIN, OTHUMAIONIMI MHOTO BPEMEHU KO/
00paboTKH OUIMOOK.

4. Bomonnsiime <nowazosyio npopabomxy»>. IpyruMu cI10BaMu, IPUAEPKABANTECH IPUH-
(U112 HUCXOJIAILETO IPOEKTUPOBAHKS, YTOOBI YMEHBIIUTD CI0KHOCTD KO/, ¢ KOTOPHIM
BbI IM€ETe JIeJI0 B KayKIblii KOHKPETHBIN MOMeHT. [IpUMeHsIs JaHHBII TT0X0/1, BbI 0OHA-
PYJKHUTE, 4TO UCIIOJTHSIEMbIE PA3/IEbl BAIIUX MOYJIEN CTAHOBSITCSI KOPOYE U TIPOIIIE /TSt
noHUMaHwust. B Oy yiieM Takoii Koz OyeT mpoiiie COMPOBOKAATh U MOAU(DHUITUPOBATH.
BaskHelyio poJsib B peasi3aliii 3TOro IMPUHITUIIA UTPAET UCTIOIb30BaHUe JJOKAJIbHBIX,
WJIN BIIOKEHHBIX, MOJTYJIET.

ITO JINIIb HEKOTOPBIE BasKHBIE ACTIEKTHI, HA KOTOPBIE ClIefyeT 0OpaTUTh BHUMAaHUE, TPUCTY-
nasi K HallMCaHWIO IIPOrpaMMHOro Koga. [ToMHUTE, 4TO CIIelKa Ipyu pazpaboTKe NPUBOIKAT
K MHOTOUHCJIEHHBIM OIMIMOKAM M OTPOMHBIM MOTEPSIM BPEMEHTL.

He 6oMTecb 06pawaTbCca 3a NOMOLLbIO

Bo1, mpodeccrnonanbHbIN TPOTPAMMUCT, HABEPHIKA OUE€Hb YMHBI, MHOTO YUNJINCD, TTOBBIIIAIN
CBOTO KBATM(UKAIINIO U TEMEPD HETIIOXO 3apabaThiBaeTe. BaM Mot cviry permmnTh MpaKkTHIecKn
J00YI0 33124y U Bbl 9TUM ropautech. Ho K coskasieHuo, ycrexu HepeKo AeIaloT HaC CaMo-
YBEPEHHBIMH, U MbI He JII0OUM 00palaThCs 3a OMOILBIO JayKe IPU BO3HUKHOBEHUH CEPhE3HBIX
3aTpyaHenuii. Takoe OTHOTIIEHUE K JIeJTy OTIACHO U JIECTPYKTUBHO.

I[Tporpammuoe obeciieueH e MILIETCs JoAbME. V1 [I09TOMY 04€eHb BaKHO HOHUMATh, 4YTO OFPOM-
HYIO POJIb B €r0 pa3paboTKe Urpaer ncuxosorundeckuii hakrop. [Ipusery mpoctoii npumep.

¥V II5k0, pyKOBOAMTEISA TPYIIIIBI M3 1IECTU Pa3pabOTYNKOB, BO3HUKAET IPOGJIEMA C ero KOIOM.
Ou 6bercs Haz Hell yacaMu, Bee GOJIbIIe BHIXO/A 13 ¢e0s, HO TaK U He MOKET HAiiTH MCTOYHUK
omm6ku. EMy 1 B TOJIOBY He IIPUXOAUT 00PATUTHCS 3a TIOMOIIIBIO K KOJLJIEraM, IIOTOMY 4TO OH
SIBJISIETCS CAMbIM OIIBITHBIM BO Beel rpyimne. Hakoneir, JI)KO JOXOANT <10 TOYKH» M CAAETCSL.
Ot €0 B3/I0XOM cHUMAET TeJieOHHYIO TPYOKY 1 HabrpaeT 106aBoYHbIi: «CaHpa, Thl MOKEIIb
3alTH U B3IJISIHYTh Ha MOIO IIporpaMmy? Y MeHsI Kakasi-To pobieMa, ¢ KOTOPOii 1 HUKAK He
Mory pazobparbcst». CaHjpa 3aX0Q1T U ¢ IEPBOTO B3IJIsia Ha IIporpamMMy J[»Ko yKasbiBaeT Ha
TO, 4TO JOJKHO ObLIO OBITH 04EBMIHO HECKOJIBKO YacoB Haza/. Ypa! IIporpaMma ucipasiena,
JI>x0 GrarogapuTt, HO Ha CAMOM JIeJIe OH TaliHO TIePeKIBaET.
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Y Hero B royioBe MPOHOCSTCS MbIcaH «[loueMy Ke st 9TOro He 3aMeTusI?» U «A ecjiu Obl 51 10~
TPaTHJI ellle MATh MUHYT Ha OTJAJKYy, TO Halesa Obl caM». Bce 9T0 IOHATHO, HO JOBOJILHO
rayno. Kopoue roBopsi, 4acTo Mbl He MOKEM HAiTH CBOM MTPOOIEMBI, IIOTOMY YTO HAXOIMMCS
CJIMIIKOM OJIM3KO K COOCTBEHHOMY KOY. IHOT/Ia HysKeH [IPOCTO CBEKUIA B3TJIsII CO CTOPOHBI,
U 3TO He UMeeT HUYEro OOIIero HUl C ONBITOM, HU C OCOOBIMU 3HAHUSIMU.

Nmenno TI0O9TOMY MbI PEKOMEH/AYEM IIPUACPKUBATHCA CJICAYIONINX ITPOCTBIX ITPABUJI.

Q  He 6otimecy npusnamocsi 6 Mo, 4mo uezo-mo He snaeme. Eciiv BbI GyjieTe CKPbIBATD, YTO
BaM He BCE U3BECTHO O MPUJIOKEHUN UJIU €TO MPOTPAMMHOM KOJI€, 3TO KOHYUTCS TIJI0XO.
BripaboTaiiTe B KOJMJIEKTHBE KYJIBTYPY B3aUMOOTHOIIIEHH, TIPH KOTOPOI BITOJHE ecTe-
CTBEHHBIMHM CYMTAIOTCS BOIPOCHI APYT K APYTY U 0OOIOHbIE KOHCYJIbTAIMH.

O Obpawaiimecs 3a nomouspio. Eciiv Bbl He MoKeTe HAUTH IIPUYUHY OIIMOKY B TeYEHKe
ToJIyJaca, HeMeJ[JIEHHO IPOCUTE O TIOMOIIU. MOKHO JIa’ke OPraHu30BaTh CUCTEMY B3aUMO-
HIOMOII[H, TIPY KOTOPOH y KaskA0ro paboTHHKa nMeeTcst HarapHuk. He mormyckaiite, yTo6b1
BBl (MJTM BaIlllM KOJIJIETH ) YacaM¥ MYYUJIUCH C TIOUCKAMU BBIXO/Ia U3 3aTPYAHUTEIbHOTO
TTOJIO’KEHUSI.

O Opeanusyiime npovyecc peyensuposanus kooa. Kom noskeH mepenaBaThCst B OT/AET KOH-
TPOJISI KAUeCTBA UJIH UCIIOJIb30BATHCS B IIPOEKTE TOJIBKO MOCJIE €TO TIPEIBAPUTETHHOTO
[POYTEHUS 1 KOHCTPYKTHBHON KPUTUKU OJHUM WJIM HECKOJIbKUMHU Pa3paboTUnKaMU.

MoowpsinTe TBOpUECKUi (M AarXke paanKasbHbIN)
noaxop K paspaborke

Mbl CKJIOHHBI IIPEBPAIIATh B PyTHHY [PAKTUYECKH BCE COCTABJIAIONINE HAIEH KU3HU.
MBI IPUBBIKAaEM TIHMCATh KO ONPEAETEHHBIM 00Pa3oM, JIeaeM ONpPeIeIeHHbIE TOMYIEHUS
0 IPOJYKTE, OTBEPraeM BO3MOKHbIE pelIeH sl 63 CEPbe3HOT0 aHAIM3a, IIOTOMY 4TO 3apaHee
3HaeM, 4TO 3TO CAeaaTh HeIb3d. PazpaboTunky KpaiiHe HeOOhEKTUBHBI B OIICHKE CBOUX
IPOTPAMM M YaCTO 3aKPbIBAIOT IJIa3a Ha ABHbIE HEJOCTATKH. VIHOT/IA MOKHO YCJIBIIIATD:
«3roT1 KOJI He Oyzer paboTaTh ObicTpee», <51 He MOTY C/IeIaTh TO, YTO XOUEeT 110JIb30BaTeb;
HpUETCS TOLOXKAATH caenytomieil Bepcun», «C npopykrom X, Y uim Z Bee ObL10 Obl JIETKO
1 GBICTPO, @ C TAKUMH CPEACTBAMHU MPUXOIUTCS OYKBATBHO CPAsKaThCS 32 KaKIYI0 METOYb».

Ho Ha camMoMm fieste BBITTOJTHEHUE TIPAKTHUECKN JIOGOTO KOJa MOKHO HEMHOTO YCKOPHUTH.
U nporpamMMa MosKeT paboTaTh UMeHHO Max, Kak XO4YeT MoJIb30BaTeb. M XoTs y KaxkI0ro
HPOIYKTa UMEIOTCS CBOU OIPaHUYEHUS], CUIIbHbIE U cJIa0ble CTOPOHBI, He HYKHO J0KUAATHCS
BBIXOJIa cJIeytonieli Bepcuu. Jlydiiie BCTPeTUTb pobieMy JIUIOM K JIUILY U, He TI03BOJIsist cebe
HUKAKUX OTTOBOPOK, HAUTH ee pelleHune.

Kak ato cnenats? CiieryeT 0TKa3aThCsl OT HEKOTOPBIX ITPEJICTABIEHIH 1 TTOCMOTPETh Ha MUD
CBEXKMM B3IJIsi0M. IlepecMoTpuTe BhipaboTaHHbIE rogaMu IPO(EeCCUOHANbHbIE IPUBBIYKH.
OTHocuTeCh K 33/1aue TBOPUECKU — MOCTapaiTeCh OTCTYIIUTh OT TPAJAUIIMOHHBIX METOJIOB,
OT 3a4aCTyI0 OTPAHUYEHHBIX U MEXaHUCTUIECKUX MTOIXOIOB.

He 6oiiTech 9KCIIEpIMEHTHPOBATD, JasKe €CJIU BAITH UIEU MOKAKYTCS PAJAUKATbHBIM OTCTY-
[JIEHHEM OT HOPMBI. Bl Gyziere yAuBIeHb! TeM, KaK MHOTOMY MOKHO HAYYHUTBCST TAKUM 00-
Pa3oM; BbIPACTETE KaK MPOrPAMMUCT, CIIOCOOHBIN K PEIICHII0 HECTAHIAPTHBIX 33j1au. MHoTroe
CTAHOBUTCSI BO3MOKHBIM, KOT/[A BbI [IEPECTAETE TOBOPHTH: «ITO HEBO3BMOKHO!», 8, HA060POT,
CIIOKOIHO KuBaeTe 1 60PMOYETE: <A eCJIu IoTpodoBaTh Tak...»



Hanucanume u 3anyck koga PL/SQL

Kaxmprit mporpammuict PL/SQL — naske ecii OH MTOHATHS He MIMeeT O TAKUX 3a/1a4aX, Kak
CUCTEMHOE ITPOEKTUPOBAHUE WU MOIYJIbHOE TECTUPOBAHUE, — JIOJIKEH BJIZIeTh HEKOTOPHIMU
OCHOBHBIMHU HaBBIKAMU:

Q TIlepememnienue no 6ase JaHHbIX.

O Co3zpanue u peakTupoBanue ucxomauoro koga PL/SQL.

O Kommustiust ucxoguoro koga PL/SQL, ucnpaBienue omubOK U MpeLypexR I eHuii
KOMIUJISITOPA.

Q 3arryck OTKOMITNINPOBAHHON TPOTPAMMBI U3 HEKOTOPOI CPeIbl.

O AHaju3 pe3yJbraToB BIIOJHEHUS Kojla (9KPAHHbII BBIBOJI, U3MEHEHMsI B TaOJIMIAX U T. 11.).

B omiune ot «camocTosaTeNbHBIX> A3b1K0B Bpoze C, a3k PL/SQL pabotaer noa ynpasJie-

HUeM oneparorHoii cpenbl Oracle (To ecTb ABNAETCS «6CMPOCHHBIM> S3BIKOM ), IOOTOMY BO

BCEX MEPEYNCIEHHBIX 3a/[auaX BCTPEYatoTCsI HEKOTOPbIe HeOKNaHHbIe HIDAHCHI — KaK I10-

JIOJKUTEJIbHBIE, TAK U OTPHUIIATENIbHBIE. B 9TOi1 r1aBe BbI HAYYNTECH BBITIOIHSATD 3TH ONePaIIH

Ha rpocreiitnem ypoHe (¢ ncronb3oBanneM SQI*Plus). [71aBa 3aBepinaercst TpakKTUIECKUMU

npuMepamu BbizoBa kozia PL/SQL u3 pacnpocrpanenHbix cpen nporpammuposanus PHP,

C u 1. 1. 3a moapobHOIl nHGOPMAaIHelt 0 KOMITUIAIUK U IPYTUX HETPUBHATIBHBIX 3ajlauax

obpamaiirecs k rirase 20.

NMepemelwyeHune no 6ase AaHHbIX

Jlto6as nporpamma PL/SQL mumercst a7t paboTsl ¢ copep:kuMbiM 6asbl ganHbix Oracle.
BiioJiHe ecTeCTBEHHO, YTO TIPOrPAMMHUCT JOJIKEH YMETh «3arJIIHyTh 3a KyJIUChl» Oas3bl JaH-
ubix Oracle, B KoTOpOii Gy/IeT BBIMOJHSITHCS €r0 KO/ BbI IOJIKHBI 3HATH, KAK TIPOCMOTPETh
CTPYKTYPbI aHHBIX (TabJIMIbI, CTOJIOIBI, OCIEA0BATENbHOCTH, I0Jb30BATENbCKUE THUIIBI
M T. JI.) ¥ CUTHATYPBI BCEX CYIIECTBYIONIMX XPAaHUMbIX IIPOIPAMM, KOTOPbIE GY/IyT BI3BIBATHCS
B BaIreM Kojie. Takske He0OX0NMO YMETD MOJIyIaTh MHPOPMAIINIO O PEaTHbHOM COAEPKIMOM
tabmil (CTONOIbI, OTPAaHUYEHUST | T. 1I.).

Cy1ecTByeT Ba Pa3HbIX MOAX0/A K epeMelieHnIo 1o 6ase JaHHbIX:

O UcnosnbzoBaHue wHTErpupoBanHoii cpenbl paspaborku (IDE) — Toad, SQL Developer,
PL/SQL Developer, SQL Navigator u T. 11. Bce utTerpupoBatnHbie Cpeibl TPeJOCTaBIISIIOT
BU3yaJbHBIE CPECTBA MTPOCMOTPA, B KOTOPBIX JJISI TIePEMEIIEHNS UCITOIb3YETCS MBI,

O 3aimyck B cpesie KOMaHIHON cTpoku (Takoi, kak SQI*Plus) ciieHapues, 3anpaiiiBaionimux
nHOOPMAIINIO U3 CIOBapel JaHHbIX: ALL_OBJECTS, USER_OBJECTS M T. /. (CM. /iajiee B 9TOM
TJIaBe).
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S1 HacTOATENIEHO PEKOMEH/IYIO UCIIOJIb30BaTh rpadudecKyio cpeiy. Eciiu Bbl JOCTaTOYHO IABHO
pa6oraere ¢ Oracle, BO3MOKHO, BbI 7K€ IPUBBIKJIM K CLIEHAPUAM, ¥ pab0Ta ¢ HUMU IIPOXOAUT
nocratouHo addexTuHo. Ho st 60IBIINHCTBA PSIAOBBIX MOJIb30BaTeNel rpaduueckuii
unrepdeiic HaMHOTO yz00HEee, a paboTa ¢ HUM II0JydaeTcs: 6oee IIPOUM3BOANTEHHOM.

B ruaBe 20 Takke TPUBeNEHBI TIPUMEPDI UCTIOTBb30BAHNS CI0BAPE TAHHBIX /TSI PaGOTHI
¢ koztoBoit 6azoit PL/SQL.

Co3pnaHve M peaakTMpoBaHMe UCXOAHOIo Koaa

B Hamm JHU IpOrpaMMUCTaM JOCTYIIEH OYeHb ITMPOKUI BHIOOD PEAAKTOPOB KO/a, OT IIPO-
CTEHIIMX TEKCTOBBIX PEAAKTOPOB JI0 CAMBIX 9K30THYECKUX CPECTB pazpaborku. U mporpam-
MUCTBI IPUHUMAIOT pa3Hble perrennsi. OauH u3 aBTopoB stoii Kuuru, Ctusen MediepiiTeiit,
ssyisiercst cropouarkom IDE Toad. OH npuHAJIEKUT K YUCIY TUIIMYHBIX [10Jb30BaTEE],
KOTOpbIe 3HAIOT Bcero 10% Bcex (pyHKIMIT U KHOTIOK, HO MHTEHCUBHO UCTIOJIB3YIOT UX B CBOEH
pabote. buiit ITpubbLI, HAIIPOTHB, IPEAIIOYUTAECT HA3BIBATD CeOst «4yAAKOM, IPEAIOYUTAIOIIUM
nucathb nporpaMMbsl PL/SQL B mpocteiinem TekcToBOM pepakTope. M ecsm 1 Tos1b30BaThes
KaKUMU-TO yI0OCTBAMHU, TO Pa3Be YTO aBTOMATHYECKON PaCCTaHOBKOM OTCTYIIOB B KOJIE,
a TaK’Ke [[BETOBBIM BbIJIEJIEHUEM KJTIOYEBBIX CJIOB, KOMMEHTAPHEB, INTEPAJIOB U [IEPEMEHHDIX>.

CoBpeMeHHbBIE PEIAKTOPBI I TIPOTPAMMUCTOB He OTPAHNYUBAIOTCS PACCTAHOBKOH OTCTYTIOB
Y IIBETOBBIM BBIJIEJIEHUEM KJTIOUEBBIX CJIOB; OHU TaKKe MOIEP;KUBAIOT TPadUIecKyIo OTIA/IKY,
aBTOMATHYECKOE 3aBepIIeHNe KIUYEBBIX CJIOB, TIPOCMOTP CIIKCKA TTOATIPOTPAMM 1 TTAaKETOB
B IIPOIIECCE BBOJIa UMEHH, 0TOOpasKeHHe TTaPaMETPOB MOANPOTPAMM U BbIJIeJIeHUE TTO3UIIUH,
B KOTOPOI KOMITUJISITOP 0OHAPYKIJI OMIMOKY. HeKoTOpbIe peakTophl TAKIKE MOIIEPKIUBAIOT
«TUIIEPCCBUIKU» JIJIs OBICTPOTO IPOCMOTPa 00bsIBJIEHHH IIePeMEHHBIX ¥ [TOANIporpamMM. Bripo-
4eM, Bce 9T (QYHKIMK XapaKTePHBI /151 OOIBITUHCTBA KOMITUIMPYEMBIX SI3bIKOB.

Yuankanpnocts PL/SQL 3akmiogaeTcs B TOM, 9TO MCXOAHBIM KO XPAHUMBIX TTPOTPAMM

nepez KOMIUJISIIel U BBIIIOJTHEHUEM J0JKeH ObITh 3arpyskeH B 6a3y ganubix. s 3a-

IPY3KU KOJIa, XPAHSIIETOCs B 6a3e, MPOrpaMMUCT OOBIYHO JIOJDKEH 00JI1aaTh JOCTATOYHBIM

ypoBHeM paspeliiennii. EcrecTBeHHO, cpa3y jke BOZHUKAET PsiJi OPraHU3AI[MOHHBIX BOITPOCOB!

O Kaxk u rzie nporpaMMUCT HAXOAUT «OPUTUHAI> XPAHUMOI TTPOTPAMMBI?

O XpaHuTcs JIM KO Ha AMCKE MJIM CYIECTBYET TOJILKO B Gase JaHHbIX?

O Kak u ¢ KaKkoit 4acTOTO¥ OJKHO BBITIOTHSTHCSI PE3EPBHOE KOITMPOBAaHUE?

O Kak opraHu3soBarh AOCTYII K KOJY JJIsT HECKOJIBKIX PazpaboTINKOB? A MIMEHHO CYIIECTBY-
€T JTU CUCTeEMA KOHTPOJIST BEPCUTT?

Ha 511 BOIPOCHI cJielyeT OTBETUTD [0 HaYaia Pa3pabOTKU IPUJIOKEHMs] — JIydIile BCEero

[IPUHSB PEllleHUe O TOM, KaK¥e IIPOrPaMMHbBIE MHCTPYMEHTBI JIOJIKHBI IEJIATh BCE ATO 3a Bac.

He cymiectByer einHOro Habopa MHCTPYMEHTOB MJIM METOAOJOTUH, OIITUMAILHOTO JIJIS BCEX

rpymn pa3paboTKH, XOTsI sl BCEr/Ia XPAHIO «OPUTHHAJY MCXOAHOTO Kojia B (hailyiax — UCIOIb30-

BaTh pessinonnyto CY B/] B kauecTBe XpaHUIIHIIA TIPOTPAMMHOTO KOJIa He PeKoMeHOyemcs.

B crepyoriem paszesie st MoKaxy, Kak mpu momornn SQI¥ Plus BBIOIHAIOTCS MHOTHE OCHOB-

Hble onepanuu paspaborkr PL/SQL. I1u ke oliepaliiy TakKe MOKHO BbIIOJIHAT 1 B IDE.

SQL*Plus

I[Ipenoxk Beex kaueHTckux nnrepdeiicos Oracle — npusoxenne SQI*Plus — npencrasisier
co6oit unmepnpemamop nns SQL u PL/SQL, paGoratoniuii B pexkrMe KOMaHIHOM CTPOK.
Takum 06pa3oM, IPUIOKEHKE IIPHHUMAET OT [0JIb30BaTe sl MHCTPYKIMHU /IS JOCTYIA K 6ase
JaHHbIX, epenaet ux cepsepy Oracle u oToOpaskaer pe3yJibraThl Ha 9KPaHe.
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ITpu Bceit IPUMUTUBHOCTH IMOJIb30BaTeIbCKOTO uHTepdeiica SQI*Plus siBiisieTcst oxHUM 13
caMbIX yI0OHBIX cpecTB BbinosHeHus koga Oracle. 31ech HeT 3aMbICTIOBATHIX «[IPUMOYEK>
U CJIOKHBIX MEHIO, ¥ JIMYHO MHe 310 Hpasumcsi. Korga st Toibko Haymnan paborats ¢ Oracle
(npumepno B 1986 roxy), npeamecrsentnk SQI¥Plus ropao nassisasicst UFI — User Friendly
Interface (apy»kecTBeHHbII 0JIb30BaTENLCKIN HHTEPdEiic). Y XOTsI B HAIIM JHY [aXKe camMast
HoBas Bepcust SQI*Plus Bpsia Jin 3aBOIOET NPU3 3a APY/KECTBEHHBIN uHTepdeiic, oHa, 110
KpaiiHeil Mepe, paboTaeT 10CTaTOYHO HAZEHKHO.

B npeasiayniue rogas komnanust Oracle npemnarana sepeun npuioxkenus SQI¥Plus ¢ pas-
HBIMU BapHaHTaMH 3allyCKa:

O KoHcosbHas nporpamma. I[IporpamMma BbINOJIHAETCSA U3 000J0YKU UM KOMAHAHO CTpO-
KH (OKPY>KEHUSsT, KOTOPOE MHOT/IA HA3bIBAIOT KOHCOJIbIO)!.

O IIporpamma c ncesaorpadpuyeckum unrepdeiicom. Ira paznosuanocts SQI*Plus
nocrynHa Tojbko B Microsoft Windows. $1 HassiBao sToT unTepdeiic «ncesporpabu-
YeCKUM», IOTOMY YTO OH IPAaKTHYECKU He OTJNYAETCs OT MHTepdeiica KOHCOIbHON
[IPOrpaMMBbl, XOTSI U UCIOJIb3YyeT pacTpoBbie mpudThl. Yurute, uto Oracle cobupaercs
CBEPHYTH TOAEPKKY TaHHOTO TIPOAYKTa, 1 Tocse Beixoaa Oracle8i oH dakTnueckn He
OOHOBJISLIICS.

O 3amyck uepes iISQL¥Plus. [IporpamMma BbinosHsieTcst 13 Gpaysepa MalluHbl, Ha KOTOPOii
paboraer HTTP-cepsep Oracle u cepsep iSQI¥Plus.

Hauunas ¢ Oracle11g, Oracle mmocraBJisier ToJIbKO KOHCOJIbHYIO BEPCHIO IIPOrpaMMbl (sqlplus.

exe).

[naBHOE OKHO KOHCOJIbHON Bepeun SQI¥Plus nokasaro Ha puc. 2.1.
eyt cfDommsres el ok N Y S PP
$ sqlplus bob/swordfish
sQL*Plus: Release 10.1.0.3.0 - Production on wed May 18 10:04:26 2005
copyright (c) 1982, 2004, oracle. ATl rights reserved.

Connected to:

Personal Oracle Database 10g Release 10.1.0.3.0 - Production
With the Partitioning, OLAP and Data Mining options

BOB@bplOgrl > set linesize 95 pagesize 1000
BOB@bpl0grl > column author mat a30 word_)
BOB@bplOgrl > column title f |\
BOB@bplOgrl > select ishn, author, title from

2 where Tower(author) Tlike '%feuerstein%' AND Tower(author) Tike "%pribyl%’;
AUTHOR

Feuerstein, Steven, with Bill oracle PL/SQL Programming, Third Ed.
Priby1l

Bi11 Pribyl with steven Learning oracle PL/SQL
Feuerstein

Feuerstein, steven, Bill oracle PL/sQL Language Pocket Reference,
Pribyl, chip Dawes Third Ed.

Puc. 2.1. OkHo npunoxeHus SQL*Plus B KOHCONMBLHOM ceaHce

.HHQHOSIHpeHHOQHTaK)KOHCOHLHyK)HpOFpaMMy(XHHHBHHLIHOCHGHyKHHHNIHpHQHHaMZ

O oHa GbICTpee [IepepUCOBBIBAET IKPaH, YTO BAsKHO IIPH BBITIOJHEHUN 3alIPOCOB ¢ OOJIBIIUM
00bEMOM BBIXOAHBIX JAHHBIX;

! Oracle HasbiBaet 910 «Bepeueit SQIFPlus ¢ nHTEpdecOM KOMAHHON CTPOKH», HO MBI ITOJIATAEM, YTO 3TO
olpeiesleHNe He OJIHO3HAYHO, TOCKOJIbKY MHTepdeiic KOMAaHHOH CTPOKM IMPEIOCTABIISIOT /IBA M3 TPeX
criocoboB peanmzanuu SQIFPlus.
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O y Hee GoJee MOJTHBIN KypPHAT KOMaH/[, BBOANBIINXCS PaHee B KOMAHIHOI cTpoke (110
Kpaiineii Mepe Ha matrdopme Microsoft Windows);

Q B Heill Iporie MEHSTh TAaKNe BU3yaJbHbIE XaPAaKTEPUCTUKH, KaK MPHUQT, IIBET TEKCTa 1 pas-
Mep Oydepa MpOKPYTKY;

O OHa OCTYIHA TPAKTUYECKH HA JI0O0N MaIiHe, HA KOTOPOH YCTAHOBJIEH CEpBEP HJIH
kirerTckre cpezicra Oracle.

3anyck SQL*Plus

Y106kl 3aIyCTUTH KOHCOJIbHYIO Beperio SQT*Plus, mocraTouno BBecTr KoMaty sqlplus B 1ipu-
IJIalleHuu ONepaliMoHHOH crcTteMbl OS>:
0S> sqlplus

IT0T crocob paboTaeT Kak B OIIEPaMOHHBIX cucTeMax Ha Gase Unix, Tak U B OII€palliOHHBIX
cucremax Microsoft. SQI*Plus oto6paskaer HavaIbHYO 3aCTaBKY, a 3aTeM 3allPaIlnBaeT UM
HOJIb30BATEIS U MAPOJIb:

SQL*Plus: Release 11.1.0.6.0 - Production on Fri Nov 7 10:28:26 2008
Copyright (c) 1982, 2007, Oracle. All rights reserved.

Enter user-name: bob
Enter password: swordfish

Connected to:
Oracle Database 11g Enterprise Edition Release 11.1.0.6.0 - 64bit

SQL>

Ecimm nosiBuTCs TipUrIaniesye SQL>, 3SHauKT, Bee ObLIo cesaHo npasuiibHo. (ITaposib, B 1aHHOM
ciydae swordfish, Ha aKpaHe oToOpaskaThes He OyerT.)

VIMst oJTh30BaTEJIS M TAPOJIb TAKKe MOKHO yKasaTh B KOMaHIHOI cTpoke 3amycka SQI#Plus:
0S> sqlplus bob/swordfish

OHAKO TaK MOCTYIIATD He PEeKOMEHOYem s, TOTOMY UTO B HEKOTOPBIX OII€PAIMOHHBIX CHCTEMAX
TT0JIb30BATENIN MOTYT IIPOCMATPUBATh APTYMEHTHI Balllell KOMaH/IHOM CTPOKH, YTO TO3BOJIUT
1M BOCTIOJIb30BAThCA Balllell yueTHOH 3amucbio. Kiou /NOLOG B MHOTOIIOIb30BAaTEIbCKUX
cucreMax mo3BoJisiet 3amyctuth SQI¥Plus 6e3 monkmouenus k 6a3e gaHHbIX. VIMST 1101630~
BaTeJIs U IMapoJib 3aJ1al0TCs B KOMaH1e CONNECT:

0S> sqlplus /nolog
SQL*Plus: Release 11.1.0.6.0 - Production on Fri Nov 7 10:28:26 2008

Copyright (c) 1982, 2007, Oracle. All rights reserved.

SQL> CONNECT bob/swordfish

SQL> Connected.

Ecan kommbioTep, Ha KoTopoM pabotaet SQI*Plus, Tak:ke comep:KUT MPaBUIbHO CKOHPUTY-
puposantoe npuaoxkenue Oracle Net! # BbI aBTOPH30BaHbI aAMIHICTPATOPOM JIJIST TOIKJTIO-
YeHU K yIaJeHHbIM 6a3aM JaHHbIX (TO eCTb cepBepaM 6a3 JaHHbIX, Pa0OTAIOIUM Ha JPYTHUX
KOMITBIOTEPAX ), TO CMOJKETE MOAKIoUaThest K HuM 13 SQT*Plus. {is aT0r0 Hapsiay ¢ UMeHeM
MOJIb30BATES U TTAPOJIEM HEOOXOINMO BBECTH udenmupurxamop nooxmouenus Oracle Net,
Ha3bIBAEMBIH TaKKe umerem cepsuca. VInentnduraTop MOAKIIOYEHUS MOKET BBITJISIZIETh TAK:

hghr.WORLD

! Oracle Net — coBpemeHHOe HazBaHUe POAYKTa, KOTOPBIN paHee HasbiBasicst Net8 uin SQI*Net.
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WaentuduraTop BBOAUTCS TOCJIE UMEHU TI0JIb30BATEJS U TAPOJIst, OTAEJSSICh OT HUX CUM-
BOJIOM «@»:

SQL> CONNECT bob/swordfish@hghr.WORLD

SQL> Connected.

[Tpu 3amycke ncesaorpaduueckoil Bepcuu SQI¥ Plus naentudukainoHtble JaHHbIE BBOAATCS
B moJie Host String (puc. 2.2). Ecii BB mojikIfouaeTech K cepepy 6asbl JaHHBIX, paboTaloneMy
Ha JIOKaJbHOHN MallTiHe, OCTABETE TOJIE TTYCTBIM.

User Name: bob

Password: ,—
Host String: bp10gr1

0K Cancel ‘

Puc. 2.2. OkHO BBOAA MAEHTUPUKALIMOHHBIX AaHHbIX B SQL*Plus

IToce 3amycka SQI¥Plus B mporpamMmMe MOKHO J€IaTh CIEAYIONIEE:

O BomoaHATh SQL-MHCTPYKINH;

O KOMIIMJIMPOBATh 1 COXPAHATH IporpaMmmbl Ha sizbike PL/SQL B 6a3e maHHbIX;
O samyckarp mporpammsl Ha s13bike PL/SQL;

O BbIIOIHATH KOMauabl SQT*Plus;

Q 3amyckarb ClieHapuH, CofiepsKalie cpa3y HeCKOIbKO IIePeunCcIeHHBIX KOMaHI.
PaccMoTpuM 1oouepesiHo KaKIayIo U3 ePeYrCAeHHBIX BO3MOKHOCTEH.

BbinosHeHne SQL-UHCTPYKLUUN
ITo ymosryanuio koMauasl SQL B SQI* Plus 3aBepiiaiorcst CHMBOJIOM <;» (TOUYKA C 3a1TOM ),
HO BBl MOKETE€ CMEHUTH 3TOT CUMBOJL
B komcosbhoi Bepcuu SQI¥Plus 3anpoc
SELECT isbn, author, title FROM books;
BBIJIA€T Pe3yJIbTaT, MOAOGHBIN TOMY, KOTOPBIH MoKa3aH Ha puc. 2.1

3anyck nporpaMmbl Ha sisbike PL/SQL

Wrak, npuctymaem. Beeaure B SQI*Plus Heboubinyio mporpammy Ha PL/SQL:

SQL> BEGIN
2 DBMS_OUTPUT.PUT_LINE('Y meHs nonyuunocb!');
3 END;
4 /

ITocne ee BoIOIHEHUS 9KPaH BbITJIA/IUT TaK:

PL/SQL procedure successfully completed.

SQL>

! 31ech s1 HEMHOTO CMYXJIEBAJL: [UISI TIOJIyYEHUsT PE3YJIBTaTOB B TAKOM BUJIE HYKHO BOCIIOJIb30BATHCS KOMAH-
namu opmaTupoBanus ctos0noB. Ecu 661 oTa kHura 6bi1a nocssuiena SQI*Plus wii BO3MOKHOCTSIM
BBIBO/IA TAHHBIX, TO 51 GBI OTMUCAT Pa3HOOOpasHble CPe/CTBA YIpaBIeHns BoiBogoM. Ho Bam mpumetcst
MOBEPUTH MHE Ha CJIOBO: ATUX CPEICTB OOJIbIIIE, YeM Bbl MOKeTe ceOe IPeCTABHUTb.
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CrpaHHO — Hallla MporpaMma JoJKHa ObLIa BI3BAaTh BCTpoeHHYyIo mporpammy PL/SQL,
KOTOpast BBIBOJAMT Ha 9KpaH 3agaHHblil Teker. Ognaxo SQI*Plus o ymMos4aHuio moyemy-To
[OZIABJISIET TAKOU BBIBOJ. UTOOBI YBUAETH BHIBOAUMYIO IIPOTPAMMOUN CTPOKY, HEOOXOAUMO
BBIIIOJIHUTD ClienuaibHyo koMansy SQI¥Plus — SERVEROUTPUT:
SQL> SET SERVEROUTPUT ON
SQL> BEGIN

2 DBMS_OUTPUT.PUT_LINE('Y meHs nonyuwnocb!');

3 END;

4 /

U Tonbko TEIEPb Ha 9KPaHE MMOABJIACTCA OKU/[aeMasd CTPOKaA:

Y MeHA nony4unoce!
PL/SQL procedure successfully completed.

SQL>

OO6BIYHO 51 BKJIIOYAI0 KOMaHy SERVEROUTPUT B cBOI (hailt 3amycka (cM. pasjiesi «ABToMaThye-

CKas 3arpy3Ka M0JIb30BaTeIbCKOTO OKPY KEHUS TIPU 3aITycKe» ). B TakoM cirydae oHa ocTaeTcst

AKTMBHOM JI0 TeX T10P, [I0Ka He TIPOU30MAET OAHO U3 CIIEAYIOIX COOBITHIA:

O pa3pbiB COEIUHEHUS, BHIXO/ U3 CUCTEMbI MJIU 3aBepIleHre ceanca ¢ 6a30il JaHHBIX 1O
HMHOH NIpUYuHe;

QO sBHOe BBIIOJIHEHHE KOMaH/Ibl SERVEROUTPUT ¢ anI/I6yTOM OFF,;

O

yaasenue cocrosiaus ceanca Oracle 1o Baniemy 3ampocy WM U3-3a OIMMOKY KOMITHIISAIUL,
O B Bepcusx 10 Oracle9i Database Release 2 — BBox HOBOI KoMamn bl CONNECT. B mocre-

nyiorux Bepcusix SQI*Plus aBromariyecku 3aH0BO 06pabaThiBaeT dails 3aIrycKa mocie
KasKZIOH KOMaH/Ib1 CONNECT.

ITpu BBOIe B KOHCOJIBHOM WK TiceBaorpadudeckom npuiaokernu SQI*Plus komanasr SQL
win PL/SQL mporpamMMa HazHavgaeT Kask/[0i CTPOKe, HAYMHAS CO BTOPOI, TOPSIKOBBIN HO-
Mep. Hymepaiiust cTpok ucrosibayercs 1o JByM IPUYUHAM: BO-TIEPBBIX, OHA TIOMOTA€eT BaM
OTIPEZIENTUTB, KAKYI0 CTPOKY PEAAKTHPOBATD € TIOMOIIBIO BCTPOEHHOTO CTPOKOBOTO PEIAKTOPA,
a BO-BTOPBIX, YTOOBI ITpU 0GHAPYKEHUH ONTHOKY B BallieM Kojie B coobmieHnn 06 ormunbKe ObLt
yKazaH HoMep CTPOKH. Bl elrie He pa3 yBUANTE 3my BO3MOKHOCTD B ICHCTBUN.

Bsox xomana PL/SQL B SQI*Plus 3aBepiuaercst CMMBOJIOM KOCOI 4epThl (CTPOKA 4 B IPH-

BEJIEHHOM IIpUMepe). DTOT CUMBOJ 00BIYHO GE30TIaCeH, HO Y HETO €CTh HECKOJIBKO BayKHBIX

XapaKTepUCTHUK:

O Kocas yepra o3HavaeT, 4TO BBEIEHHYIO KOMAHY CJI€AyeT BBITIOJTHUTD HE3aBUCUMO OT
Toro, 6bi1a 910 KoManaa SQL wiau PL/SQL.

QO Kocas yepra — aro komanga SQI*Plus; ona ne sersemcs sanementom sizbika SQL uim
PL/SQL.

O OmHa J0/I7KHA HAXOAUTLCS B OTIAEIbHOM CTPOKE, He coleprKalleil HUKAKMX APYTUX KOMAHI.

O B 6oabmuncTse Bepeniit SQI*Plus no Oracle9i kocas yepra, miepes KOTOPOM CTOST OUH
WJIM HECKOJIbKO ITPo6esios, He pabortanal Haunuas ¢ Oracle9i, cpena SQIF Plus npaBuiibHo

MHTEPIPETUPYET HaualbHbIE IIPOGEIIBI, TO CTh MOMPOCTY UTHOPUPYET MX. 3aBepIIaoIiue
po06esIbl UTHOPUPYIOTCST BO BCEX BEPCHUSIX.

st ynobersa SQI# Plus npesiaraer nosbzosaressim PL/SQL npumeHsTs Koman iy EXECUTE,
KOTOpast TI03BOJISIET HE BBOJAMTH KOMaH/Ibl BEGIN, END 1 3aBepIIaloNiyto KOcyko 4epTy. Takum
06pasoM, CIeIyoNast CTPOKa S9KBUBATEHTHA IPUBEIEHHOI BBIIIIE TIPOTPAMME:

SQL> EXECUTE DBMS_OUTPUT.PUT_LINE('Y meHs nony4unocb!')
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3aBeplianolnas TouKa ¢ 3arsToil He 00sg3aTe/IbHa, JUYHO 5T TIPEANIOYNUTA0 ee OImyCcTHTh. Kak
1 GoJIbIIMHCTBO Apyrux Komana SQT*Plus, komaHay EXECUTE MOSKHO COKPATHTh, IIPHYEM OHa
HE 3aBUCUT OT PETUCTPA CUMBOJIOB. [109TOMY yKa3aHHYIO CTPOKY ITIPOIIlE€ BCETO BBECTHU TaK:

SQL> EXEC dbms_output.put_line('Y meHa nony4uunocb!')

3anyck cueHapus

[Tpakruyecku M0OYI0 KOMAH/Y, KOTOPAs MOKET BBITIOJMHSTHCS B HHTEPAKTUBHOM DEKIME
SQI*Plus, MOKHO COXpaHUTH B (ailjie [Jist TIOBTOPHOTO BBIOJHEHUsT. JIJisi BBIMOJHEHUST
ClleHapHsl IIPOIlle BCero BOCHob3oBaThes koManaoi SQI*Plus @'. Hanpumep, cienyiomas
KOHCTPYKITUSI BBITIOJTHSIET BCe KOMaH/ bl B (aiise abc.pkg:
SQL> @abc.pkg
Maiisr crieHapust 0KEH HAXOJUTHCS B TEKYIIEM KaTajore (M ObITh YKa3aHHBIM B TIepe-
MEHHOH SQLPATH).
Ecau BBI IpesmiounTaeTe MeHa KOMaH/I, UCITOb3YHTe SKBUBAJEHTHYIO KOMAaHTy START:
SQL> START abc.pkg
U BbI [IOJIyYUTE MAEHTUYHBIE pe3yabraThl. B moboM ciydae komanga sactasisger SQI¥Plus
BBITIOJTHUTb CJIEYIOTUE OTIEPAIIUH:

1. OTkpBITE aiin c umeHeM abe.pkg.

2. TlocenoBatebHO BBIIOAHUTH Bee KoMarasl SQL, PL/SQL u SQI*Plus, conepskaniu-

ecsi B yKazaHHOM chaiie.

3. 3axpbiTh (aila 1 BepHYTh yipasieHue B npurianiedue SQI*Plus (ecsu B daiine Her
komanael EXIT, BeinosiHeHue KoTopoii 3aBepinaer padory SQI*Plus).

Hanpuwmep:

SQL> @abc.pkg
Package created.
Package body created.

SQL>
[To ymomuanuio SQI#*Plus BBIBOAUT Ha 9KPaH TOJBKO PE3YJIBTAThI BBIIIOJIHEHMS KOMaHI.

Ecsiv BbI X0THTE YBUAETH UCXOIHBIN KO (haiiia ciieHapust, ncnosibayiite komauny SQI*Plus
SET ECHO ON.

B mpuBenenHOM mprMepe MCTomb3yeTcs datin ¢ pacmpenreM pkg. Ecam ykasaTs nms datina
6e3 paciupeHust, IPOU30UIET CAEIyIOIIee:

SQL> @abc

SP2-0310: unable to open file "abc.sql"

Kak Buaute, o ymMoyaHuio npesrosaraercst pacumpenne sql. 3aech «SP2-0310» — kox
onmb6xu Oracle, a «SP2» o3nauaer, uro ommmbka otrocutcess kK SQI*Plus. (3a gonosnuresb-
HOM nHopMaleil o coobienusx ommbok SQI¥Plus obpainaiitech k pykosozacTBy Oracle
«SQI*Plus User’s Guide and Reference».)

Komanst START, @ u @@ nocrymast B HeOpaysepHoit Bepeuu SQL *Plus. B iSQI*Plus aist mosyyerust
AHATIOTUYHBIX Pe3yJIKTaTOB HCIIOJIb3YI0TCs KHOMKK Browse 1 Load Script.
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Y10 Takoe «TeKylmn KaTanor»?

ITpu 3amycke SQI*Plus 13 komanHOIi cTpoKH omepaiionHoii cucteMbl SQT*Plus ucmosbayer
TEKYIIUH KaTaloT ONMepaloHHON CUCTEMBI B KauecTBe CBOETO TEeKyIero karajsora. Muaue
roBopst, ecyiu 3amyctuth SQI*Plus komamnmoit

C:\BOB\FILES> sqlplus

Bee onepanuu ¢ (aitmamu 8 SQI*Plus (Takue, kak oTKpbiTHE (haiilja WId 3allyCK ClleHapyst)
10 YMOJTYaHUIO OYIYT BBITOJIHSTHCS ¢ (haitmamu KaTamora C:\BOB\FILES.

Ecsu SQI*Plus sarryckaercst IpJibIKOM Wil KOMAHO# MEHIO, TO TEKYIIMM KaTaJloroM OyIeT KaTa-
JIOT, KOTOPBIIT aCCOIMMPYETCs OTIePAIMOHHON CUCTEMOH ¢ MEXaHM3MOM 3arTycka. Kak ske cMeHUTb
tekyuii karasor us SQI¥Plus? Otser 3aBucut ot Bepeun. B KOHCOIBHOI TIpOrpamMme 910 MPocTo
HEBO3MOJKHO: BBI JIOJI’KHBI BBIMTH M3 TIPOTPAMMBI, U3MEHNUTH KaTaloT CPeICTBAMU OTlepaIiioH-
HOII cuctembl  tiepesanyctutb SQI*Plus. B Bepcuu ¢ rpadudeckum uHTepdeiicoM y KOMaHIbl
MeHrto File » Open wu File » Save mMeetcst TOOOUHBIH 3(HEKT: OHA MEHSIET TEKYIINI KaTaJlor.
Ecau daitn crenapust HaxoAUTCsl B IPYTOM KaTajore, To epes uMeHeM (aiina ciaenyer
VKa3aTh MyThb K HeMy':

SQL> @/files/src/release/1.0/abc.pkg

C 3amycKoM clieHapusl U3 JPyToro KaTajora CBsI3aH MHTEPECHBIN BOIIPOC: UTO, ecJu (ail
abc.pkg pacmosio:keH B IPYrOM KaTaslore U, B CBOIO OYepe/ib, 3aIlyCKaeT [pyTue CrieHapum?
Hanpumep, o1 MokeT coiep:KaTh TaK1e CTPOKU:

REM wuma ¢aina: abc.pkg

@abc.pks

@abc.pkb

(JTiobast cTpoKa, HAYMHAIOIIASICS C KJII0YEBOT0 CJI0Ba REM, sIBJIsteTcst KomMeHTapueM, i SQT*Plus
ee urnopupyer.) IIpearosaraercst, 4to ciieHapwuii abe.pkg Oyer Bbi3bIBaTh ciieHapuu abe.pks
u abc.pkb. Ho eciu nudopmanust o iyt orcyteryer, rie ke SQI#*Plus 6yzer ux uckars?

C:\BOB\FILES> sqlplus
SQL> @/files/src/release/1.0/abc.pkg

SP2-0310: unable to open file "abc.pks"
SP2-0310: unable to open file "abc.pkb"

Oxa3bIBaeTCsl, TIOUCK BBITIOJIHSIETCS TOJBKO B KATAJIOTE, U3 KOTOPOTO OBLI 3aIlyIIEH UCXO/-
HBIA clieHapuil. st pellieHus JaHHOU 1pobJieMbl cylecTByeT KoManaa @@. OHa o3Hayaer,
YTO B KQUECTBE TEKYIIETO KaTaJora JI0JKeH BpeMEHHO pacCMaTpUBaThCsI KaTaslor, B KOTOPOM
HAXOANUTC BbINOJHAeMbIN daitr. Takum 06pa3oM, KOMaH/IbI 3allycKa B clieHapuu abc.pkg
CJIeTyeT 3alUChIBaTh TaK:

REM wuma ¢aina: abc.pkg

@@abc . pks
@@abc . pkb

Temeps pe3yabTaT BRITISANT NHAYE:
C:\BOB\FILES> sqlplus

SQL> @/files/src/release/1.0/abc.pkg
Package created.

Package body created.

...KaK, COOCTBEHHO, ¥ OBLIO 3alyMaHO.

! Kocast uepTa MOKET UCTIOJIb30BAThCS B KAUECTBE pasfienTesieil karaaoros kak B Unix/Linux, Tak u B ore-
paroHHbix cucteMax Microsoft. 9To yrporaer nepeHoc ClieHapueB MexK/y OleParluOHHbIMU CUCTEMAMU.
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Apyrve 3apaum SQL*Plus

SQI*PLus nojiepKUBaeT IECATKE KOMAH]I, HO Mbl OCTAHOBUMCSI JIMIIb HA HEKOTOPBIX U3 HUX,
CaMBIX BaKHBIX HJIM 0COOEHHO MATIOTIOHSITHBIX /JIsT [T0JIb30Batelist. [[Jist 60Jiee 06CTOSITETHHOTO
U3y4YeHUs IPOJYKTa cJienyeT obparutbest K kaure [sxonarana Tennuka Oracle SQI*Plus:
The Definitive Guide (usnaresncrso O’Reilly), a 3a kparkoii cripaBouHoii udopmarmein —
k kaure Oracle SQI¥Plus Pocket Reference Toro e aBropa.

Monb3oBaTenbCKkue yCTaHOBKU

Muorue acnextst moBegenust SQI¥Plus MOryT ObITh U3MEHEHbI [TPU MOMOIIY BCTPOEHHBIX
nepeMeHHBIX U napameTpoB. OfNH U3 IPUMEPOB TaKOTO POZa YK€ BCTPEYAJICsS HaM IIpU
[pUMEHEHUN BhIpaskeHus: SET SERVEROUTPUT. Komanma SQI*Plus SET Takske 1103BOJISIET 3a-
JlaBaTb MHOTHeE J[pyTHe HacTPolku. Tak, BoipaskeHne SET SUFFIX U3MeHsIeT UCIIO0Ib3yeMoe
10 YMOJTYaHUIO pacinupenue daiina, a SET LINESIZE 7 — 33/1aeT MAaKCUMaJIbHOE KOJIMYEeCTBO
CHUMBOJIOB B CTPOKe (CHMBOJIBI, HE ITOMEIIAIOIINECS] B CTPOKE, IIEPEHOCSITCS B CIEAYIONIYIO).
Csozika Bcex SET-ycTaHOBOK TEKyIIero ceaHca BBIBOAUTCS KOMAH/ION

SQL> SHOW ALL

Ipunoxenne SQI#Plus takske MO3BOJSIET CO3/IaBATh COOCTBEHHbIE IEPEMEHHBIE B ITAMSITH
1 33/1aBaTh CIeIMAJIbHbIE TTI€PEMEHHBIE, IOCPEACTBOM KOTOPBIX MOKHO YIIPABJISAThH €T0 Ha-
ctpoiikamu. [lepementsre SQI*Plus nessitest Ha 1Ba Buia: DEFINE M TiepeMeHHbIE TPUBSI3KIL
3uaueHue DEFINE-TIepeMEHHOI 3a/1aeTCsl KOMaHI0i DEFINE:

SQL> DEFINE x = "oTBeT 42"

YT06bI IPOCMOTPETH 3HAYEHME X, BBEAUTE CIEAYIONLYIO KOMAHILY:

SQL> DEFINE x

DEFINE X = "oTBeT 42" (CHAR)

Ccbliika Ha IAaHHYIO [TepeMeHHy 0 0603HadaeTcst cuMBOJIoM &. [lepert riepeaueil HHCTPYKIUK
Oracle SQI*Plus BBIIIOJHSET IIPOCTYIO HOACTAHOBKY, II03TOMY €CJIM 3HaueHUe IIePEMEHHOM
JIOJI’KHO UCIIOJIb30BAThCS KAK CTPOKOBBII JIMTEPAJI, CCHUIKY CJIeyeT 3aKII0YUTh B KAaBbIYKH:

SELECT '&x' FROM DUAL;

[TepemMeHHast IPUBSA3KK OOBABIISIETCSI KOMaH/I0i VARIABLE. B nasibheiinnem ee MoxHO OyzeT
ucnosb3oBars B PL/SQL u BbiBecTn 3Hadenue Ha sKpaH KoMauaoit SQI#*Plus PRINT:

SQL> VARIABLE x VARCHAR2(10)
SQL> BEGIN

2 :X := 'hullo’;

3 END;

4 /

PL/SQL procedure successfully completed.

SQL> PRINT :x

CI/ITyaHI/IH HEMHOT'O 3aHyTI)IBa.eTCH, HOTOMy qToO y HacC Telepb /AB€ pa3Hble IEPpEeMEHHbIE X!
OlHa OIIpe/leJAETCA KOMaHI[Oﬁ DEFINE, a/Jipyrada — KOMaH[[OI'/JI VARIABLE:
SQL> SELECT :x, '&x' FROM DUAL;

old 1: SELECT :x, '&' FROM DUAL
new 1: SELECT :x, 'oTBeT 42' FROM DUAL

X 'OTBET42'

hullo oTBeT 42
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3anomuwure, 4T0 DEFINE-TIepEMEHHBIE BCera MpeACTaBsiioT co60il CUMBOJIbBHbBIE CTPOKH,
kotopbie SQI*Plus 3aMeHsieT MX TEKYLIIMMU 3HAYEHUSAMM, a VARIABLE-TIepeMeHHbIe UCIIOJIb-
sytorcs B SQL u PL/SQL kak Hacrosiue nepeMeHHbIe TPUBSI3KU.

CoxpaHeHue pe3ynbTaToB B (paine

Boixoaubie qannbie ceanca SQI*Plus yacto TpebyeTcst coxpaHuTh B (aiiie — HalpuMep,
€CJIM BBl CTPOUTE OTYET, UJIM XOTUTE COXPAHUTh CBOJAKY CBOMX JeHCTBUI Ha Gyyiiee, Uiu
JMUHAMITYECKY TeHePUPYeTe KOMAH/IBI JJIs IOCIEAYIOIIETO BHIOJHEHYS. Bee 3TH 3a1a4 JIeTKO
pemaiorcst B SQI*Plus koman10ii SPOOL:
SQL> SPOOL report
SQL> @run_report

. . .BbIXOAHblEe OaHHble BbIBOAATCA Ha 3KpaH W 3anUCbiBawTCA B ¢aﬁn r‘epor‘t dst...
SQL> SPOOL OFF
I[TepBasi komanza SPOOL cooburaer SQI#*Plus, 4To Bce CTPOKHM JaHHBIX, BBIBOAUMBIE T10CJIE Hee,
JIOJIKHBI COXpaHsThCs B (aitsie report.Ist. Paciupenue Ist ncmosbayeTcst o yMOTYaHWIo, HO
BBI MOXKETe TIepPeoTIPeIeINTh eT0, YKa3bIBas Hy KHOe pacIiiupeHne B KOMaH e SPOOL:
SQL> SPOOL report.txt
Bropast komanza SPOOL nipukasbiBaer SQI*Plus mpekpatuTh coxpaHeHne pe3yJIsTaToB 1 3a-
KPBITH (Pafis.

Bbixopa n3s SQL*Plus

Yro6et BeriiT 13 SQI*Plus 1 BepHYTHCSI B OMIEPAIIMOHHYIO CUCTEMY, BBIMIOJIHITE KOMAHY EXIT:
SQL> EXIT

Ec/ii B MOMEHT BBIXO/Ia M3 TIPUJIOKEHU JaHHbIe 3alChIBAIMCH B (aitn, SQI¥ Plus mpekpa-
IIaeT 3aI1Ch ¥ 3aKPbIBAET (Haii.

A 4TO IPOUB0UIET, €CJIH B XO/Ie CeaHCa Bbl BHECJIM U3MEHEHMsI B JaHHbIE HEKOTOPBIX TabJIHII,
a zatem Bbinwm 13 SQI¥Plus 6e3 sisHoro 3aBepinenus Tpansakiuu? [lo ymomuanuio SQI#Plus
MIPUHY/IUTEIBHO 3aKPEILISIET He3aBePIIeHHbIE TPAH3AKI[UH, ECITH TOJIBKO CEAHC He 3aBEPIIUIICS
¢ omubkroit SQL wnu ecom Bl He BoinosHum kKoMmauay SQI*Plus WHENEVER SQLERROR EXIT
ROLLBACK (cm. manee paszaen «O6paborka ommbok B SQI¥Plus»).

Yro6bl pa3opBath MOAKIIOUEHIE K 6asze JaHHbIX, HO ocTaTbes B SQI¥Plus, ciieyeT BbIIOJHATD
KOMaH/ Iy CONNECT. Pe3yJsibTat ee BBITIOJIHEHUSI BBITJISIUT IPUMEPHO TaK:

SQL> DISCONNECT

Disconnected from Personal Oracle Database 10g Release 10.1.0.3.0 - Production

With the Partitioning, OLAP and Data Mining options

sQL>

Jl1s1 cMeHBbl MOAKJIIOUEeHN KoMaH/1a DISCONNECT He obs3aresibHa — JJOCTATOYHO BBECTH KO-
MaHy CONNECT, 1 SQI*Plus aBroMaTHuecKy pasopBeT [epBoe MOAKII0YEHNE ePe]] CO3AaHieM
BTOpOTO. TeM He MeHee KoMaH1a DISCONNECT BOBCe He JIMIIHSST — IIPU UCTIOJIb30BAaHUY CPEJICTB
ayTeHTU(hUKAIUU OTIEPAIMOHHOM CUCTEMBI! CIIEHAPUI MOKET aBTOMATHYECKH BOCCTAHOBUTD
HOZAKJIIOYEHHE... K UyKOil yueTHol 3amucu. 1 Buzesn nojo6Hble MpuMepsbl.

PegakTMpoBaHUE UHCTPYKLUMU

SQI*Plus XpaHUT ITOCJIEIHIOI BBIIOJIHEHHYIO HHCTPYKIUIO B 6ydepe. Comepxumoe 6ydepa
MOKHO OTPEAAKTHPOBATh BO BCTPOEHHOM PeakTope J160 B II0OOM BHELIHEM PEIaKTOPE MO
BaieMy Bbibopy. HauHeM ¢ miporiecca HaCTPOUKM 1 MCIIOJIb30BAHKS BHELIHETO PEAAKTOPA.

! AyteHTr(hUKAIIS ONEPAIMOHHOI CHCTeMBI 1T03BoJIsteT 3amyckarh SQT* Plus 6e3 BBojia MEHY TIOJTb30BATESt
U TIAPOJIsL.
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Komanza EDIT coxpansier 6ydep B daiiie, BpeMEHHO IIPUOCTAHABANBAET BBITOJTHEHIE
SQI*Plus u nepenaer yupasjieHue peiakTopy:

SQL> EDIT
TTo ymosrganuio aiin 6yer coxparnen 1oj nmereM afiedt.buf, Ho BMECTO 9TOT0 IMEHN MOKHO

BbIOpaTh gpyroe (Komana SET EDITFILE). Eciiu ske Bbl XOTHTE OTPEaKTUPOBATH CYLIECTBY-
oMt Gaiis, yKakuTe ero MMs B KauecTBe apryMeHTa EDIT:

SQL> EDIT abc.pkg

[Tocsie coxpatenust (ailiia u BbIXoj1a U3 pefakropa ceanc SQI*Plus uuraer cogepxumoe ot-
pemakTUpoBaHHOTO (aiina B 6ydep, a 3aTeM MpoaoJKaeT pabory.

ITo ymouuanuio Oracle ucrosb3yer cieyionye BHEIIHIE PeIaKTOPbL:

O ed B Unix, Linux u Ipyrux cucreMax aToro ceMencTBa;

O BuokHoT B cuctemax Microsoft Windows.

Xotst BBIOOP pelakTopa 1Mo yMOJYAHUIO JKECTKO 3alIPOrPAMMIPOBAH B HCIIOJIHSEMOM (aline
sqlplus, ero JeTKO M3MEHNTH, TPUICBOWB TIepeMeHHOH _EDITOR apyToe 3HaueHue. Hampumep,
51 4aCTO UCIIOJIb3YIO CJIEAYIONIYI0 KOMaH/Y:

SQL> DEFINE _EDITOR = /bin/vi

3nech /bin/vi — TOMHBIHN MTyTh K PEAKTOPY, XOPOIIIO M3BECTHOMY B cpelie «TexHapeiis. S pe-
KOMEH/IYT0 3a/IaBaTh TOJHBIN MyTh K PEAAKTOPY IO COOOPaKeHUSAM 6e30TaCHOCTH.

Ecau ke BB X0THTE paboTaTh CO BCTPOEHHBIM CTPOKOBBIM penakropoM SQI¥Plus (uHorga
9TO B CaMOM JieJie 6bieaem yao0HO), BaM HEOOXOAUMO 3HATD CJIEAYIOIIe KOMaH/IbL:

L — BBIBOZ TIOCTIEIHET KOMAH/IBIL.

n — c/iesiaTh TEKYIEel CTPOKOH 71-10 CTPOKY KOMAaH/Ibl.

DEL — ynanuTb TEKYIIYIO CTPOKY.

C /old/new/ — 3ameHnTH IEpBOE BXOXKIEHNE old B TEKyIIEi cTpoKe Ha new (pasfiesre-
JIeM MOKeT ObITh IIPOM3BOJIbHBIA CUMBOJI, B JAHHOM CJIy4ae 9TO Kocas 4epTa).

n text — cresath text TEKYIIUM TEKCTOM CTPOKH 7.

I — BcTaBuTh CTPOKY mocJie Tekyineil. Yto6bl BCTaBUTh HOBYIO CTPOKY Iiepe/l IEPBOii,
HCITOJTB3YITE KOMAH/IY C HYJIEBBIM HOMEPOM CTPOKH (Harpumep, 0 text).

00O

(O]

ABTOMaTHUUYECKas 3arpy3Ka no/ib30BaTe/IbCKOr0 OKPY)>XeHUs1 NPy 3anyckKe

Il nacrpoiiku cpenbl paspaborku SQI*Plus MOKHO M3MEHATH OJWH WK 06a ClieHApusI ee
sanycka. SQI*Plus 11pu 3airycKe BbINOJIHSET AB€ OCHOBHbIE OlEPALIUM:

1) umer B KopHeBoM KaTasore Oracle daiin sqlplus/admin/glogin.sgl 1 BLIIIOJIHSIET COLEP-
JKalyecst B HeM KOMaH/IbI (3TOT «IJI00aIbHBI» CIEHAPUI PeaJn3yeTcst He3aBUCHMO
ot Toro, Kro samyctua SQI*Plus us kopuesoro karanora Oracle 1 kakoii KaTajor ObL1
TIPU 3TOM TEKYTITUM );

2) HaXOAUT U BBITIOJHSET (DAl login.sql B TEKYIIEM KaTaJIOTe, €CIU OH CYIIIeCTBYET'.

HavasibHblii clieHapHii MOJKET COIEPIKaTh Te JKe TUIIbl KOMaH/, YTO U JI000ii APyToii clrieHapuii
SQI*Plus: komanzbt SET, SQL-uHCTPYKIMK, KOMaHIbl (hOPMATUPOBAHUS CTOJOIOB U T. I.

Hu oaun u3 daiinos He sBasercs obsizarenbHbiM. Ecau mpucyterByior o6a daiina, To cHavasa
BhImoatHsieTest glogin.sql, a 3atem login.sql; B caiyyae KOH(DINKTA HACTPOEK WM TTEPEMEHHBIX
MIPEUMYIIECTBO MOJIyYaIOT YCTAHOBKY TToceiHero daiia, login.sql.

! A ecamt He cymectByer, HO nepeMenHast SQLPATH cozep:kuT oy Ny HECKOJIBKO KaTaIOr0B, pas3/iesieH -
HBIX 1BoeTounsaMn, SQI* Plus mpocMaTprBaeT 911 KaTaJIoTH U BBITOTHSIET MEPBBIH 0GHAPY KeHHBI haii
login.sql.
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Heckobko moJie3HbIx yecTaHOBOK B (haiie login.sql:

REM Konn4yecTBO CTPOK BbIXOAHbIX AAHHbIX MHCTpyKuuMuM SELECT
REM nepej MOBTOpHbIM BbiIBOAOM 3aroJioBKOB
SET PAGESIZE 999

REM limpuHa BbLIBOAMMOW CTPOKU B CUMBONAX
SET LINESIZE 132

REM Bknw4eHue BbiBOga coobuweHuit DBMS_OUTPUT.

REM B Bepcuax, npepwecTBywwmx Oracle Database 10g Release 2,
REM BmecTo UNLIMITED cnepyeT ucnonb3oBaTb 3HadyeHue 1000000.
SET SERVEROUTPUT ON SIZE UNLIMITED FORMAT WRAPPED

REM 3ameHa BHeWHero TeKCTOBOro pepakTopa
DEFINE _EDITOR = /usr/local/bin/vim

REM ®opmaTupoBaHuWe CTON6LUOB, W3B/eKaeMbiX W3 C/O0BapA AaHHbIX
COLUMN segment_name FORMAT A30 WORD_WRAP
COLUMN object_name FORMAT A30 WORD_WRAP

REM HacTpoiika npurnaweHua (paboTtaeT B SQL*Plus Oracle9i u Bbiwe)
SET SQLPROMPT "_USER'@'_CONNECT_IDENTIFIER > "

O6pab6oTka owmnbok B SQL*Plus

Cnoco6, kortopsiM SQT*Plus undopmupyer Bac 06 yCHENIHOM 3aBepLUICHIH OllEPAIlUH, 3a-
BUCHT OT KJIacca BBIIONHAeMON KoMaH bl s GonbumHcersa komana SQT* Plus npusnakom
ycIexa siBJsieTcst OTCyTCTBrEe coobIennii 06 omubkax. C Apyroil CTOPOHBI, YCIEIIHOE Bbi-
nourenne uHerpykunid SQL u PL/SQL 06b14HO CONPOBOXKIAETCS Bbladell Kakoii-1ubo
TEKCTOBOU MH(MOPMAIIUAH.

Ecau omm6ka copepskures B komane SQL uian PL/SQL, SQI*Plus o ymosryanuio coobiaer
0 Hell 1 Tpozto/KaeT paboTy. IT0 yAOOHO B MHTEPAKTUBHOM PEXKKMME, HO TIPH BHIIOJHEHUN
CIIeHAPUS JKelaTesIbHO, YTOObI IPU BO3HUKHOBeHUY omOku padora SQI*Plus nipepbiBasiach.
JLJist 3TOTO MPUMEHSIETCST KOMaH/[a

SQL> WHENEVER SQLERROR EXIT SQL.SQLCODE

SQI*Plus npexpaTut paboTy, €CIU HOCJIE BBIIIOJHEHUSA KOMaH/Ibl cepBep Oa3bl JaHHbIX B OT-
Bet Ha kKoMaHay SQL wiu PL/SQL Beprer coobuienne 06 ommbke. YacTh npuBegeHHON
BbIIlIe KOMaH/Ibl, SQL . SQLCODE, 03HavaeT, 4To npu 3asepiuernn paborsl SQI*Plus ycranosur
HEHYJICBOI KOJI 3aBepIleHUs], 3Ha4YeHNe KOTOPOro MOXKHO MPOBEPUTH HAa CTOPOHE BbI30Ba'.
B nporusHom cirydae SQI*Plus Beerna sasepuiaercst ¢ kogoM 0, 4To MOKET ObITh HEBEPHO
HCTOJIKOBAHO KaK YCIIEHIHOE BBIIIOJIHEHUE CLIEHAPUSL.

pyras dopma yKkazaHHON KOMaHBI:
SQL> WHENEVER SQLERROR SQL.SQLCODE EXIT ROLLBACK

o3Havaert, 4To nepej 3aepienueM SQI* Plus Gymer npousBeieH OTKAT BCEX HECOXPAHEHHBIX
U3MEHEHUN TAHHBIX.

[docTtonHcTBa 1 HepaoctaTku SQL*Plus

Kpowme Tex, uto ykasaubl Bbilie, y SQI*Plus nMeeTcst HECKOJIBKO JOMOJTHUTENBHBIX (QYHKI[HIA,
KOTOPbIE BaM HaBePHSIKA IPUTOISITCSI.
O C nomomipio SQI¥Plus MOKHO 3a11ycKaTh ITaKETHBIE [IPOIPAMMBI, 3a/1aBasi B KOMAH/HOM

CTPOKEe apryMeHThl U 00paliasich K HUM 110 CChIKaM Buja &1 (epBblil apryMeHT), &2
(BTOpPOI1 apTyMeHT) U T. [I.

! Hanpumep, ¢ momornipio cuctemuoii nepemernoit $? 8 Unix u ) ERRORLEVELY% B Microsoft Windows.
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O SQI*Plus obecnieunBaet moaHyIo moaaepkky Bcex komana SQL u PL/SQL. 310 06b14HO
HMMeeT 3HaUeHNe TIPU NCTIOJIb30BaHuHy crielrduuecknx BoamoxkHocreit Oracle. B cpemax
CTOPOHHUX Pa3pabOTYMKOB OT/IEJIbHbIE 3JIEMEHTDI YKa3aHHBIX SI3bIKOB MOTYT TIO/IIEPKH-
BaThCST He B TOJTHOM 00beMe. Hamprmep, HeKOTOPBIe 13 HUX 10 CUX TIOP He TOIEPKUBAIOT
obbekTHble THIbI Oracle, BBeseHHbIE HECKOJIBKO JIET HA3a/l.

O SQI*Plus paGoraer Ha TOM ke O6OPYJOBAHUU U B TEX K€ OIEPALIMOHHBIX CUCTEMAX, YTO
u cepsep Oracle.

Kax u sio6bie apyrue nHCTpyMeHTa bHble cpencTBa, SQI* Plus uMeeT cBOM HeLOCTATKMY:

O B koncosbHbIX Bepcusx SQIFPlus 6ydbep KoMaH[ COAEPIKUT TOILKO HOCJIEAHIO0 U3 paHee
UCTIOJIb30BABININXCST KOMaH 1. JKypHaia KoMaH/I 9Ta MporpaMMa He BeJIeT.

O SQI*Plus He MMeeT TaKUX BO3MOXKHOCTEN, XapaKTEPHBIX JIJIsI COBPEMEHHBIX UHTEPIIPe-
TaTOPOB KOMaH]I, Kak aBTOMaTHUYECKOE 3aBePIIeHNE KIIOUEBBIX CJIOB 1 MOJCKA3KU O JI0-
CTYIIHBIX 00beKTax 6asbl JaHHBIX, HOSBJIAIONIMECS [IPU BBOIE KOMAH,

QO DJIeKTPOHHAsI CIIPABKa COAEPKNT MUHUMAJIbHYIO nH OpMaiuio o Habope komana SQI*Plus.
(/I momy4enns cipaBKy 1O KOHKPETHOI KOMaH/Ie UCITOJIb3yeTcs KoMaH/ia HELP.)

QO Tlocue 3amycka SQI*Plus cMeHUTD TEKYIIHI KATAIOT HEBO3MOSKHO, YTO JI0BOJIBHO HEY 100~
HO, €CJIN BbI YaCTO OTKPBIBAETE U COXPAHSIETE CIIEHAPUU U TIPU HTOM He XOTHUTE TIOCTOSTHHO
yKa3bIBaTh MOJIHBIN 1Ty Th K (haiiny. Ecsiu Bbl 0GHAPYKUIIHN, YTO HAXOAUTECH HE B TOM KaTa-
Jiore, BaM mipuzeTcst BuIATE n3 SQI# Plus, cMeHUTB KaTaJIoT 1 CHOBA 3aITyCTUTh IIPOTPaMMY.

O Ecim He UCTIOIb30BaTh MEXaHU3M SQLPATH, KOTOPBIH ST CUUTAIO MTOTEHITHATHLHO OTIACHBIM,
SQI*Plus nuier aiis login.sgl ToJAbKO B KaTajore 3airycka; Oblio Obl ydiie, eciid Obl
MporpamMmMa MpojIoJKaia MOUCK (haiiaa B JOMANTHEM KATalIo0Te CTApTOBOTO CIIEHAPWSI.

Wrak, SQI*Plus He orimmyaercs yano6cTBOM B paboTe U U3BICKAaHHOCTBIO nHTepdeiica. Ho
JaHHOE TIPUJIOKEHUE UCTIOIb3YETCsI TOBCEMECTHO, PAbOTaeT HaJle)KHO M HABEPHSIKA OyzeT
HOIEPKUBATHCS JI0 TeX Top, Toka cyiectByet Oracle Corporation.

ba3soBblie onepauum PL/SQL

Ternepb MOTOBOPUM O CO3JIAHUHY, BBITIOJHEHUH, YIAJECHUY U PYTHX OTEPAIMAX C POTPaM-
mamu PL/SQL, Boinosasiembivu ¢ iomotibio SQI# Plus. B atom pasesie Mbi oboiigemcst 6e3
JIMIIHUX TOAPOGHOCTENR; CKOpee, OH MpeICTaBsAeT cOO0 BBOAHBII 0630p TeM, KOTOpbIE GyyT
HOAPOOHO PACCMATPUBATHCA B CJCAYIONIUX TIABAX.

Co3pgaHue XpaHMMOi NporpaMMmbl

[liist Toro uTo6B! HaMCaTh cOOCTBEHHYIO Tporpammy Ha PL/SQL, Hy:KHO BOCIIO/IB30BaTHCST
onHoM 13 nHeTpykiit SQL CREATE. Hanpumep, eciit BbI XOTHTE CO3/IaTh XPAHUMYIO (DYHK-
110 UMeHeM wordcount JIJI ITOICYeTa KOJINYECTBA CJIOB B CTPOKE, BLITOJTHUTE HHCTPYKIUIO
CREATE FUNCTION:
CREATE FUNCTION wordcount (str IN VARCHAR2)

RETURN PLS_INTEGER
AS

30ecb 06bABNAIMCA AOKANALHbBIE nepemeHHble
BEGIN

30ecb peanusyemcsa anzopumm
END;
/
Kak u B ciry4ae ¢ npoctbiMu 610KkaMu BEGIN-END, IIPUBOAUBIIUMUCS paHee, KO 9TO WH-
crpykiu B SQI*Plus moJikeH 3aBepiiaThest CAMBOJIOM KOCOM YePTBI, KOTOPBIN Pa3MeIaeTcst
B OTJIEJIBHOU CTPOKE.



Ba3oBble onepaLymn PL/SQL 63

Ecau agmMuHMCcTpaTop 6as3hl JaHHBIX TPEAOCTABUI BaM IIPUBUJIETHIO CO3MaHM MPOIENY]D
CREATE PROCEDURE (KOTOpas Tak’ke BKJIIOYAET MPUBUJIETUIO CO3/IaHMs (DYHKINIT), 9T MH-
cTpykims 3actaBut Oracle OTKOMIUIMPOBATH ¥ COXPAHUTh B CXEME 3a[aHHYI0 XPAHUMYIO
dynkiumio. 1 ecim Koz OyaeT OTKOMITUIMPOBAH YCIIELIHO, BbI yBUAKUTE CJELYIOLIee COOOIIEHNE:

Function created.

Ecan B cxeme Oracle ysxe nmeercst o6bekT (TabJIUIA UK MTAKET) ¢ UMEHEM wordcount, BbI-
HOJIHEHHe UHCTPYKIUK CREATE FUNCTION 3aBepIuuTcst cooduieHrneM 06 ommoke:

ORA-00955: name is already used by an existing object.

ITo aroit mpuunse Oracle momnepKUBaeT HHCTPYKIIEO CREATE OR REPLACE FUNCTION — Bepo-
SITHO, BbI OyJieTe MCI0b30BaTh ee B 99 ciyvasx us 100:
CREATE OR REPLACE FUNCTION wordcount (str IN VARCHAR2)

RETURN PLS_INTEGER
AS mo xe, umo 8 npuBedeHHom Bbwe npumepe
CBs3Ka OR REPLACE T103BOJISIET M30€KaTh TOOOYHBIX 3(deKTOB, BBI3BAHHBIX yIaJICHIEM U TI0-
BTOPHBIM CO3IaHUEM MIPOrPAMM; OHA COXPAHSIET BCE MPUBUIIETHN Ha OOBEKT, TIPEA0CTABICHHBIE
JIPYTHM TIOJTb30BaTEISIM WK PoJisiM. IIpr 5ToM oHa 3aMeHsIeT TOJBKO O6BEKTHI OJIHOTO THTIA
U HE CTaHEeT aBTOMATUYeCKHU YAAIATh Ta6]II/ILIy C UMeHeM wordcount TOJIBKO IIOTOMY, YTO BbI
PEIIn co3/1aTh (YHKITNIO C TAKUM K€ TMEHEM.

ITporpaMMuCTBI 0OBIYHO COXPAHSIOT MOA00HBIE KOMaH bl (PABHO KaK U aHOHUMHbIE OJIOKH,
peHasHaYeHHbIe /71 TIOBTOPHOTO MCTIOJIb30BaHUs) B (haiiax omeparmoHHON CHCTEMBIL.
Hampumep, Uist XpaHeHUsl paccMaTpuBaeMoi QYHKIIMNA MOKHO ObLI0 ObI co3/1aTh (hail
wordcount.fun, a 11 ero 3aiycka IpuMeHuTh Komanay SQI*Plus @:

SQL> @wordcount.fun

Function created.

Kak ynmomuHamnock paree, SQI#*Plus o yMosuaH1io He BBIBOAUT COAEPIKUMOE CIIEHAPUsI Ha
akpan. /i Toro YTOOBI UCXOAHBIA KOT CIlEHapWs, BKJIIOYas IIPUCBOEHHBIE Oracle HOMEpa
CTPOK, 0T06pa>1<anc51 Ha 9KpaHe, BOCIIOJIb3yeMCA KOMaHIIOfI SET ECHO ON. OCO6€HHO I10JIe3Ha
3Ta KOMaH/ia B XO7le ANaTHOCTUKH. /[aBaliTe HaMepeHHO JOMyCTUM B TIPOTPaMMe OIHI/I6Ky,
SaKOMMeHTHpOBaBO6LHBH€HH€HepeMeHHOﬁ

SQL> /* ®ain B CeTtu: wordcount.fun */

SQL> SET ECHO ON

SQL> @wordcount.fun
SQL> CREATE OR REPLACE FUNCTION wordcount (str IN VARCHAR2)

2 RETURN PLS_INTEGER

3 AS

4 /* words PLS_INTEGER := @; ***HamepeHHoe BHeceHue owmnbku*** */
5 len PLS_INTEGER := NVL(LENGTH(str),0);

6 inside_a_word BOOLEAN;

7 BEGIN

8 FOR i IN 1..len + 1

9 LOOP

10 IF ASCII(SUBSTR(str, i, 1)) < 33 OR i > len
11 THEN

12 IF inside_a_word
13 THEN

14 words := words + 1;
15 inside_a_word := FALSE;

16 END IF;
17 ELSE

18 inside_a_word := TRUE;
19 END IF;
20 END LOOP;

npodondcenue 5
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21 RETURN words;
22 END;
23/

Warning: Function created with compilation errors.

SQL>

[Ipeaynpexaenne coobmaeT HaM 0 TOM, uTo (PyHKIMs OblIa co37aHa, HO U3-3a OMUOOK
KOMITUJISIIIUY €€ BBITTOJHEHNE HeBO3MOKHO. HaM yamoch coXpaHuTh UCXOIHBINM KOJ B 6Gase
JIAHHBIX; TElepb HYKHO U3BJeYb 10APOoOHYI0 HHMOpMALUIO 06 omnbKe U3 Gasbl AaHHBIX.
ITpoiie Bcero aTo caenaTh ¢ HOMOIIbio KoMaHabl SQI¥Plus SHOW ERRORS, KOTOPYIO MOKHO

COKPaTuTb 10 SHO ERR:

SQL> SHO ERR

Errors for FUNCTION WORDCOUNT:

LINE/COL ERROR

14/13 PLS-00201: identifier 'WORDS' must be declared
14/13 PL/SQL: Statement ignored

21/4 PL/SQL: Statement ignored

21/11 PLS-00201: identifier 'WORDS' must be declared

BbiBOA APYINX OLUNBOK

Muorwue mporpammuctsl Oracle 3HafoT ToIBKO 0HY hopmy kKomamasr SQI# Plus:

SQL> SHOW ERRORS

Onu 0MMGOYHO TIOTATAIOT, YTO IS TIOJTY YeHHsT IOTIOTHUTEIbHON nHMOPMAIT 06 ONOKax,
He BCTPEYABIIUXCSI [IPH TTOCTIEIHEN KOMITUIISIIIY, HEOOXOIMMO OOPAIIATHCSI ¢ 3AIIPOCOM K IIPeJi-
craBnennio USER_ERRORS. Oxnnako ecin ykazats B komanze SHOW ERRORS xarero-
puIo 1 UMsi 0GBEKTA, BB OIyYnTe MHGMOPMAIIHIO O TIOCIEHUX CBSI3aHHBIX C HUM ONTMOKAX:

SQL> SHOW ERRORS kaTeropua [cxema.]obbekT

Hanpumep, 4To6bI IPOCMOTPETh UHOOPMALUIO O MOCAEAHUX oMMOKaX B MPOIELype
wordcount, BBITOJTHATE TAKYIO KOMAHILY:

SQL> SHOW ERRORS FUNCTION wordcount

EyﬂbTe BHUMATEJIbHBI IIPU UHTEPIIPETAlN BbIXO/IHOTO COO6L[I€HI/I$IZ

No errors.

OHo BbIBOAMTCS B Tpex cayyasx: (1) korma kox o6bekTa OTKOMITMINPOBAH YCIenHo; (2)
BbI 3314/ HEBEPHYIO KaTeropuio (CKaxeM, GYHKIIUIO BMECTO TIPOIEAYPhI); 1 (3) 0ObeKT
C 33JIaHHBIM IMEHEM He CYIIeCTBYET.

IlommHerii cicox kateropuii, MoAIEPKITBaeMbIX 9TOH KoMaH 01, 3aBucuT oT Bepcuu CY B/,
HO B HETO KAaK MUHUMYM BXOJIAT CJIeIyIOl1e KaTerOPUu:

DIMENSION
FUNCTION
JAVA SOURCE
JAVA CLASS
PACKAGE
PACKAGE BODY
PROCEDURE
TRIGGER
TYPE

TYPE BODY
VIEW
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Kommmisitop o6Hapy KUl 00a BXOKICHUS IEPEMEHHOI 1 COOOIINII TOYHbIE HOMEPA CTPOK
u ctosi61oB. Bosee noapobHyo nHGopMalmio 06 omubdKe MOKHO HANTH 110 uaeHTH()UKATOPY
(B manHoM cayyae PLS-00201) B mokymenrtauuu Oracle Database Error Messages.

Bo BHyTpeHHel peayM3aiiuy KoMaH1a SHOW ERRORS 0OpallaeTcsi ¢ 3alpocoM K MpeCTaBIie-
uuto Oracle USER_ERRORS 13 CJIOBapsi IAHHBIX. B MpUHIHIIE BB MOKETE 0OPAIIATHCS K ITOMY
NPECTABIECHUIO M CAMOCTOSITENTBHO, HO OOBIYHO 3TO ITPOCTO HE HYKHO (CM. Bpe3Ky «BbiBoj
JPYTHUX OITHOOK> ).

Komamia SHOW ERRORS yacTo 700aBJsIeTCsl OCTE KajKI0ii HHCTPYKIMU CREATE, co3/atoneit
xpatumyio nporpammy PL/SQL. [ToatoMy TUIIMYHBIN 11AGJIO0H JJ1st IIOCTPOEHUS XPAHUMBIX
nporpamm B SQT*Plus MOkeT HAUMHATHCS TAK:

CREATE OR REPLACE mun_npozpammel
AS
Baw kol
END;
/

SHOW ERRORS

(OO6BIYHO $1 He BKIIIOYAI0 KOMAH/y SET ECHO ON B CIleHAapHi, a IIPOCTO BBOXKY €€ B KOMaH/[HOIT
CTPOKe, KOT/Ia 3TO TIOTPebyeTCsL.)

Eciin Balia nporpaMma CoiepskKuT OIuOKY, KOTOpasi MOKeT ObITh 0OHAPYsKeHa KOMITUISITOPOM,
MHCTPYKIIUsI CREATE COXPAHUT 3Ty MPOrpaMMy B 6ase JaHHbBIX, HO B HEPAGOYEM COCTOSTHUML.
Eciiu sxe Bbl HEBEPHO UCIIOJIb3yeTe CUHTaKCKC CREATE, To Oracle He 1moiimMeT, 4To BbI IIbITAETECH
ClleJIaTh, ¥ HE COXPAHUT KO/ B 6a3e NaHHbBIX.

BbinosiHEHMe XpaHUMOM NMPOrpamMmbl

MBI paceMoTpestu iBa crocoba BHI30BA XPAHUMOIT TPOrPAMMBI: 3aKJTIOUEHHE €€ B TPOCTOM
6sioxe PL/SQL u ucnosnp3oBanue kKoMauabl EXECUTE cpeast SQI¥Plus. Oy xpanumbre
IIPOTPAaMMBI TAKKe MOKHO MCIIOIb30BaTh B ipyrux. Hampumep, GyHknms wordcount MoxeT
UCIIOJIB30BATLCS B JIIOOOM MECTE, T/IE€ MOJKET UCIIOJIB30BATHCS IIETOYMCIEHHOE BhIPAsKEHUE.
Kopotxwuii mprmep TecTrpoBaHusA QYHKIINH wordcount ¢ BXOTHBIM 3Ha4eHHEM CHR(9), KOTOpoe
sieysiercst ASCII-komoMm cuMBoJIa Taby isaimm:
BEGIN

DBMS_OUTPUT.PUT_LINE('BeeaeHHas cTpoka coaepxuT ' || wordcount(CHR(9)) || '
cnos');
END;
/
Bri30oB dyHKIIMN wordcount BKJIIOUEH B BBIPAKEHIIE KaK apTYMEHT IIPOIleLlypbl DBMS_OUTPUT.
PUT_LINE. B rakux cayuasx PL/SQL aBromaTiyecku npeobpasyer ejI0e YHUCIO B CTPOKY,
4TOGBI COEIUHUTD €TO € IBYMSI IPYTUMU JIUTEPATHHBIMEI BBIPAKEHUSME. Pe3yibrar mouy-
YaeTCsI CJIE/LYIONNM:
BBefeHHaAa CTpoka comepxuT © c/oB
Mmuorue pynakiuu PL/SQL MoxHO Be3biBaTh 1 3 SQL-uHCTpyKITNit. Heckombko mpumepoB
MCI0JIb30BaHMS (DYHKIMU wordcount:

O BrkuiioyeHue B CIIUCOK BBIOOPKH JIJIsT BBIYUCIEHUSI KOJMYECTBA CIOB B CTOJIOIE TAOIAIIBL:
SELECT isbn, wordcount(description) FROM books;
O MUcnoabzoBanue B ANSI-coBMecTMO#T MHCTPYKIUK CALL /1T TPUBSI3KY BBIXOJHBIX
nanubix GyHknuu K nepemennoil SQI*Plus u BoiBoga pesyJisraTa:

VARIABLE words NUMBER
CALL wordcount('HekoTopblii_ TekcT') INTO :words;
PRINT :words
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To e, HO ¢ BBITIOTHEHEM (DYHKIIMU U3 YAAJTEHHON 6a3bl JAHHBIX, OTIPEIEIsSIEMON CCHUIKOM
test.newyork.ora.com:

CALL wordcount@test.newyork.ora.com('HekoTopbii_TekcT') INTO :words;

Boinosinenue QyHKIMY, IPUHAJIEKAIIE cxeMe bob, IIPY OAKII0YEHUH K JII0O0H cxeme
C COOTBETCTBYIOIIEH TPUBUJIECTHEH:

SELECT bob.wordcount(description) FROM books WHERE id = 10007;

BbiBOA4 XpaHUMbIX NMporpamMm

Pano uin no3Ho BaM HoTpedyeTcs IPOCMOTPETD CIIMCOK MMEIOIMXCS XPAHUMBIX IIPOrPaMM
U TI0CJIeIHIE BEPCUU MX UCXOAHOTO Ko/a, koropbie Oracle XxpaHuT B cioBape JaHHbIX. ITy
3ajlady HAMHOT'O [IPOLIE BBIIOJIHUTD B rpa(pMuecKuX CayKeGHBIX IIPOrpaMMaXx, HO eCJIH Y Bac
TaKOM MPOrpaMMbl HET, MOKHO HAlMCcaTh HECKOIbKO SQ L-UHCTPYKITN, N3BJIEKAIONINX U3
CJIOBaps TAHHBIX HYKHYT0 HHPOPMAIHIO.

Taxk, 4T0OBI IPOCMOTPETH MOJHBIN CIUCOK TIporpaMM (a Takske TabJIUI], MHIEKCOB U IPYyTUX
AJIEMEHTOB), 3a1ipocuTe UHGOPMAIIUIO TIpe/icTaBIeHust USER_OBJIECTS:

SELECT * FROM USER_OBJECTS;

IIpescraBiieHye COAEPIKUT CBEAECHUS O KAXKIOM OOBEKTE: €0 MMsl, TUII, BPEeMSsT CO3[aHMUsT, BPeMst
nocJieAHed KOMITJIALMHI, COCTOsTHUE PAOOTOCIIOCOOHOCTH 1 APYTYIO MOJIE3HY 0 MH(MOPMAILIKIO.

Ecii BaM HY’KHO IOJy4UTh AaHHble 00 unrepdeiice nporpammbl B SQI#Plus, nporue Bcero
BOCITIOJIb30BaTbCsI KOMaH/1011 DESCRIBE:

SQL> DESCRIBE wordcount
FUNCTION wordcount RETURNS BINARY_INTEGER
Argument Name Type In/Out Default?

STR VARCHAR2 IN

KomaHza DESCRIBE Tak:ke paboTaer ¢ Tabiunamu, 00beKTHBIMKE TUIIAMHE, [IPOLELYPaMu
n naketaMu. YToObI TPOCMOTPETD MOJIHbII HCXOHBIH KO XPAHUMbIX IIPOrPaMM, 00paTUTeCh
C 3alIPOCOM K TIpe/ICTaBIeHUIO0 USER_SOURCE miu TRIGGER_SOURCE. (O ToM, Kak MOJyYUTh
MHGOPMALIMIO U3 STHUX TIPEJCTAaBIEHUN CI0BaPsI JaHHBIX, TOAPOOHO pacckasaHo B raase 20.)

YnpaBneHue npuBuierusiMm m cosgaHue
CUMHOHMMOB XpaHUMbIX NMporpamMmm
Cospannyio Bamu nporpammy Ha PL/SQL 06bIYHO He MOKET BBIIIOJHATb HUKTO, KPOME

Bac Wiiu aiMuHKCTparopa 6a3pl qanHbiX. [IpegocTaBuTh IPaBo Ha ee PUMEHEHUE APYTOMY
[10JIb30BATE/I0 MOKHO C IIOMOILbIO UHCTPYKLUK GRANT:

GRANT EXECUTE ON wordcount TO scott;

MHucTpykius REVOKE JIUIIAET 1M0JIb30BATENS TON ITPUBUJIETUU:

REVOKE EXECUTE ON wordcount FROM scott;

[IpuBnserus BoimoiHenust EXECUTE TaKyKe MOXKET OBITD TIpeacTaBIeHa POJIN:
GRANT EXECUTE ON wordcount TO all mis;

a TaKJKe BCEM I10JIb30BaTEJIAM Oracle:

GRANT EXECUTE ON wordcount TO PUBLIC;

Ecnm mpuBmnierns EXECUTE TIPEACTABIISETCS OTIETHbHOMY TI0JIBb30BaTeI0 (HAIPUMep, C UIeH-
TU(PUKATOPOM scott), 3aTeM — POJIH, B KOTOPYIO BXOAUT 3TOT TTOJb30BaTETh (HAIIPUMED,
all_mis), m HAKOHel, — BceM noab3osatesnaM, Oracle 3aIlOMHUT Bce TPU BapuaHTa ee
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npepocTabaenust. JI1o60ii 13 HUX MO3BOJIUT TOJIb30BATEO scott BBIIOIHATE iporpamMmy. Ho
€CJIU BbI 3aXOTHUTE JIUITUTD JJAHHOTO 1T0JIb30BATEJIS ITOU BO3MOXKHOCTH, TO CHAYAJIA CJIE/lyeT
OTMEHUTH TPUBUJIETHIO TI0JIb30BATENS C UIEHTUDUKATOPOM scott, a 3aTeM aHHYJIUPOBATh
TIPUBUJIETHIO HA BBITIOJHEHNE GYHKIINY 7151 BCeX Toib3oBartesieii (PUBLIC) 1 posn (WM Ke
WCKJIIOUUTB TI0JTH30BATEJIS1 U3 ITOU POJIN).

JL1st IpocMOTpa CIMCcKa IPUBWIIETUH, TPe/IOCTaBIEHHBIX [PYTUM HI0Jb30BaTEJSIM U POJISIM,
MOXKHO 3aIIPOCUTb UH(OPMALMIO IIPpeAcTaBleHs USER_TAB_PRIVS_MADE. MIMena rporpamMm
B 9TOM MIPEJICTABIECHUH TIOYEMY-TO BBIBOISITCS B CTOJIOIE table_name:

SQL> SELECT table_name, grantee, privilege

2 FROM USER_TAB_PRIVS_MADE
3 WHERE table_name = 'WORDCOUNT';

TABLE_NAME GRANTEE PRIVILEGE
WORDCOUNT PUBLIC EXECUTE
WORDCOUNT SCOTT EXECUTE
WORDCOUNT MIS_ALL EXECUTE

Ecnm nonb3oBatens scott nMeeT MpuBUiIernio EXECUTE Ha BBITIOJTHEHHE ITPOrPaMMBI wordcount,
OH, BO3MOJKHO, 3aX0U€eT CO3/IaTh [/l Hee CHHOHUM, YTOOBI €My He MIPUXOIIOCH YKA3bIBATH
1epeji UMEeHEM ITPOrpaMMBbl pehuKC ¢ UMEHEM CXEMBI

SQL> CONNECT scott/tiger
Connected.
SQL> CREATE OR REPLACE SYNONYM wordcount FOR bob.wordcount;

Temeps moTB30BATETH MOKET BBITIOTHATH MTPOTPAMMY, CCHLTASICh HA €€ CHHOHUM:
IF wordcount(localvariable) > 100 THEN...

Tak y/:[06Hee, IIOTOMY 4YTO B CjIydae USMEHEHU BJia/ieJiblla IIPpOTrpaMMbl JOCTATOYHO 6yz[eT
N3MEHUTDH TOJBKO €€ CMHOHUM, a HE BCE T€ XpPaHUMbI€ IIPOTPaMMbI, 13 KOTOPBIX OHA BbI-
3bIBAE€TCA.

CHUHOHMM MO’KHO OTIPEICIUTD JIJIs1 IIPOLEAYPBI, (DYHKIINHY, TTaKeTa UK TT0Ib30BATEIHCKOTO
tuna. B cuHOHNMAaxX mporenyp, GYHKINI 1 TAaKeTOB MOKET CKPBIBAThCS HE TOJBKO CXeMa, HO
1 6a3a JAHHbBIX; CHHOHUMBI JIJIST YAATEHHBIX TIPOTPAMM CO3/IAI0TCST TAK JKE TTPOCTO, KaK ¥ ISt
JIOKaTbHBIX. OJIHAKO CHHOHUMBI MOT'YT CKPBIBATH TOJBKO UAEHTH(GUKATOPBI CXeM U 6a3 JaH-
HBIX; CHHOHUM He MOXeT HCII0Ib30BaThCSI BMECTO MaKEeTHOM ITOAITPOrPaMMBbI.

Co3maHHbIl CHHOHUM YAAISeTCs TPOCTON KOMaH/IOM:

DROP SYNONYM wordcount;

YaaneHue XxpaHMMOM NPOrpaMmbl

Ecuiu BbI TBEPIO YBEPEHBI B TOM, UTO KaKasi-/IiO0 XpaHuMas IIporpaMMa BaM yske He MOHa0-
OUTCSI, yAaInTe ee ¢ TTOMOTIbI0 KoMaHasr SQ L DROP. Hamprmep, ciieytommas KOMaH/Ia yaassieT
XpaHUMYIo (DyHKITUIO wordcount:

DROP FUNCTION wordcount;

[Tosinoe ynasenue makeTa, KOTOPbIH MOKET COCTOSITh U3 JIBYX 3JIeMeHTOB (crieruduKranum
U TeJia):

DROP PACKAGE pkgname;
Taxke MOXKHO YAaanuTb TOJDbKO TEJIO ITaKETa 663 OTMEHDI COOTBeTCTByIOH.[efI CHGL[I/I(bI/IKaL[I/II/IZ
DROP PACKAGE BODY pkgname;

IIpu ynamenuu nmporpaMMbl, KOTOPasi BEI3BIBAETCST U3 JAPYTUX TTPOTPAMM, MTOCIETHUE TIOMe-
YJaloTCs Kak HeZleHCTBUTETbHBIE (INVALID).
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CokpbiTUEe UCXOAHOro Koaa XpaHMMOﬁ nporpamMmmbl

ITpu cozpanuu mporpammbl PL/SQL orucaiHbiM Bbiliie Crioco60M ee HCXOTHBII KOJT COXpa-
HSIETCSI B CJTOBAPE JIAHHBIX B BH/Ie OOBIYHOTO TEKCTA, KOTOPDIHA aIMUHUCTPATOP 6a3bl TAHHBIX
MOJKET IIPOCMOTPETh U Jaske U3MeHNTb. J[J1s1 coxpaHeHusT TpodeccnoHaIbHBIX CEKPETOB
1 IIpe/IoTBpalleHNs IOCTOPOHHET0 BMEIIaTeIbCTBA B IIPOrPaMMHbBIN KOJL IIepe/] pacipocTpa-
HEHUEM €T0 CJIeyeT 3aindPOBaTh WK CKPBITh HHBIM CITOCOOOM.

Oracle npezaiaraer npuioxeHne KOMaHAHON CTPOKK Wrap, KOTOPOE TIPeobpasyeT Cepuio Ko-
MaH i CREATE B KOMOMHAIMIO OOBIYHOIO TEKCTA ¥ HIECTHAAIIATEPUYHBIX KOJOB. DTO feicTBrEe
He SIBJIsIeTCsT NM(PPOBAHUEM B TIPSIMOM CMBICJIE CJIOBA, HO BCE K€ HATIPABJIEHO HA COKPBITHE
koza. IIprBemeM HeCKOMBKO (hparMeHTOB MPeoOPa3sOBaHHOTO KOJA:

FUNCTION wordcount wrapped
%]

abcd

abcd

...pa3spbiB...

1WORDS:

10:

1LEN:

INVL:

1LENGTH:

1INSIDE_A_WORD:

1BOOLEAN:

...paspbB...

a5 b 81 bo a3 a@ 1c 81

bo 91 51 a® 7e 51 a0 b4

2e 63 37 :4 a@ 51 a5 b a5

b 7e 51 b4 2e :2 a0 7e b4
2e 52 10 :3 a0 7e 51 b4 2e
d :2 a@ d b7 19 3c b7 :2 a0
d b7 :2 19 3c b7 a0 47 :2 a0

Ho ecim Bam nmoHazo6uTcs noaHonenHoe mudposanue (CKaxeM, AJs Mepejadu Takoi ce-
KPETHOI MH(OPMAITIH, KaK TIAPOJIb), TIOJIATAThCsI HA BO3MOKHOCTH Wrap He cyielyeT!.

3a [onoIHUTENbHON nHbOpMaIKei o porpaMme wrap obparaitecs k riase 20.

CpeacrBa pa3paborku ans PL/SQL

Kax ymomunanocs panee, 171 peJakTHPOBaHUSA U BhimoaHenus Koga PL/SQL mokHO rcmonn-
30BaTh Ipocreiiyio cpeiy tuna SQI*Plus, Ho BbI Takske MOKeTe BBIOPATh HHTEIPUPOBAHHYIO
cpely pa3paboTKH € T0JHOMYHKIMOHAIBHBIM rpaduueckuM nHTepdeiicoM, KOTOPbIi caeraer
Baiy pabotry 6oJiee addexTUBHON. B aTOM pasielie nepedrcieHbl HEKOTOPBIE OTLYJISIPHbIE
unTerpupoBanHbie cpezbl (IDE). d He cTany pexoMeHIOBATh TY WM UHYTO CPEY; TIIATEIBHO
[POAHAIM3UPYHTE CIIMCKK TPeOOBAHWIT U IPUOPUTETOB ¥ BBIOEPUTE TOT BAPUAHT, KOTOPBIH
JIyUIIie BCETO COOTBETCTBYET BAIlIUM TIOTPEGHOCTSIM.

Mpoaykr OnucaHune

Toad Pazpabotumk — Quest Software. Be3ycnoBHo, Toad SBNSIETCS caMoii NONyNspHON NHTE-
rPUPOBaHHON cpefol ansa paboTsl ¢ PL/SQL. 3Ta cpesa MCnosb3yeTcsl COTHAMU ThiCSY
pa3paboTuMkoB — KaK B 6eCNNaTHOM, Tak U B KOMMEPYECKON BEpCcUm

SQL Navigator | SQL Navigator (ewwe oaHa pa3paboTtka Quest Software) Toxe ncnonb3yercs aecsaTkamu
ThICS'Y Pa3paboTUMKOB, MO AOCTOMHCTBY OLIEHUBLUMX MHTEP(ENC 1 BCIOMOraTeNbHble
(yHKLUMM NporpamMmsl

Oracle npeziocTaBiisieT MOJHOIEHHBIE CPECTBA MU(MPOBAHKS B TPUIOKEHUSAX — UCIIOIb3YITE BCTPOEH-
upiil maker DBMS_CRYPTO (mm DBMS_OBFUSCATION_TOOLKIT B Bepcusx no Oracle10g).
3a undopmariueit o DBMS_CRYPTO o6paaiitecs k riase 23.
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Mpoaykr OnucaHue
PL/SQL MHorune paspaboTuunki OTAAIM NPEANOYTEHME NPOAYKTY, NpeanaraeMoMy duvpmoi Allround
Developer Automations. OH NOCTPoeH Ha 6a3e MOAYNbHON APXMTEKTYPbI, YTO MO3BOSET CTOPOHHUM

pa3pa60TqMKaM co3aaBaTb COBCTBEHHbIE paclmpenua ansa 6a3oBoro npoayKTa

SQL Developer | Komnanus Oracle Corporation, MHOro neT He npeanarasLuas NPaKTUYeCKN HUKAKNX CPEACTB
ansa pegaktuposanus PL/SQL, Beinyctuna SQL Developer kak «no604Hyt0 BETBb» UHCTPY-
meHTapusi JDeveloper. SQL Developer pacnpocTpaHsieTcs 6ecniaTHO, a BO3MOXXHOCTU 3TOM
NpOrpamMMbl HEMPEPbLIBHO PaCLUMPSIOTCA

Taxske CylecTByeT HEMAJIO JAPYTHX HHTErPUPOBAHHBIX cpejt iJist pabotsl ¢ PL/SQL, Ho cambie
JIyYIIIE U TOTYJISIPHBIE CPEJIbI TIEPEYNCIEHBI B TAOJHIIE.

Bbi3oB koaa PL/SQL u3 opyrux A3bikoB

Pano wiu no3Ho BaM 3axodercst BbisBath ko1 PL/SQL us kozaa C, Java, Perl, PHP wim apy-
roro sizbika. [IoTpeGHOCTD BIIOJIHE CTECTBEHHAs, HO €CJIM BaM KOTa-HUOYIb TIPUXOIIOCH
CO3/1aBaTh MPUJIOKEHUS C MEKDSI3BIKOBHIMU BHI30BAMH, TO BbI HABEPHSIKA CTAJKHUBAJIMCH
C Pa3IMYHBIMU HI0AHCAMU TIPE0GPa3OBaHisl TUTIOB JAHHBIX PA3HBIX SI3BIKOB (B IEPBYIO 0Ue-
Peiib COCTABHBIX TUIIOB — MACCUBOB, 3alMCeii, 00bEKTOB 1 T. /I.), He TOBOPS YIKe O PasJIUUUAX
B CEMaHTHKE TTAPaMETPOB WJIU CIIEITU(DUIHBIX JI7IT KOHKPETHOTO TIPOM3BOIUTEIIS PACIIMPEHUT
«crangaptaeix» API, B wactnoctu Microsoft ODBC.

PaccmoTtpum HeckosbKo puMepoB uctoabzoBaans PL/SQL Bo BHemHeM koze. JomycTim,
y Hac umeetcst ¢pynknus PL/SQL, kotopast mosrydaer ko ISBN B ctpokoBom hopmare 1 Bo3-
BpalllaeT 3aroJiOBOK COOTBETCTBYIOIIEN €My KHUTH:
/* ®ain B CeTun: booktitle.fun */
FUNCTION booktitle (isbn_in IN VARCHAR2)
RETURN VARCHAR2
IS
1_title books.title%TYPE;
CURSOR icur IS SELECT title FROM books WHERE isbn = isbn_in;
BEGIN
OPEN icur;
FETCH icur INTO 1_title;
CLOSE icur;
RETURN 1_title;
END;

B SQI*Plus cymiecTByeT HeCKOIBKO cI0cOO0B BbI30Ba aT0M (hyHKImu. [IpocTeiinmii criocob:

SQL> EXEC DBMS_OUTPUT.PUT_LINE(booktitle('0-596-00180-0"'))
Learning Oracle PL/SQL

PL/SQL procedure successfully completed.
[laBaiiTe mOCMOTpPUM, KaK BBI3BATh 3Ty (DYHKITUIO B CJAEAYIOMNX CPEIax:

Q C, ¢ ucnonbzosanuem npexommuasitopa Oracle (Pro*C);

O Java, c ucnosbzoBanuem JDBC;

Q Perl, ¢ ucnionpzoBanmem untepdeiicaoro moayst Perl DBI u ngpaiiBepa DBD::Oracle;
O PHP;

O PL/SQL Server Pages.

YuruTe, 4TO TPUMEPHI HAITMCAHBI HCKIIOYUTETBHO B YUEOHBIX 11X — HATPUMED, UM
10JIb30BATEJS ¥ TIAPOJIb B HUX JKECTKO 3aKO/IMPOBAHBI, U TIPOTPAMMBI IIPOCTO HATIPABJISIOT
pe3yJIbTaT B CTAHAAPTHBII BBIXOAHOI MOTOK. BoJiee TOTO, 51 1aske He cTaHy MOAPOGHO OIH-
CBIBATb KAXK/YIO CTPOKY Ko/Ia. TeM He MeHee 9TU TIPUMEDPBI JIAI0T HEKOTOPOE NIPEJICTABJIEHIE
0 TOM, Kakue cxeMbl BbI3oBa PL/SQL MOTyT MCITOIb30BaThCST B PA3HBIX SI3bIKAX.
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C, c ucnonb3oBaHnemM npekomnunatopa Oracle (Pro*C)

Oracle npenocraBiisieT Kak MUHIMYM [[Ba Pa3HbIX BHENTHUX HHTepdeiica s si3bika C: ouH
nassiBaercst OCI (Oracle Call Interface) u opueHTHpyETCSI B OCHOBHOM Ha [IPOrPAMMKICTOB
aKcTpa-kJacca, a ipyroil — Pro*C. B coctaB OCI BxoanT MHOKeCTBO (DYHKIIMI /15T BBI-
MOJTHEHUSI TAKUX HU3KOYPOBHEBBIX OTEPAIHi, KaK OTKPHITHE M Pa3bop JAAHHBIX, IPUBSI3KA,
BBITIOJIHEHUE, BBIOOPKA... U BCE 3TO JIJISl PEATIU3aIlUu JIUIIb 01HOTO 3anpocal TTockonbKy mpo-
crefimas nporpamma Ha 6aze OCI, BBIIOJIHAIONIAS HE CAMYIO CJIOKHYIO 3a/a4y, COAEPKUT
oxo10 200 cTPOK KoZa, MbI pacCMOTpUM TIpuMep uctosb3oBanust Pro*C. Pro*C 6asupyercst
Ha TEXHOJIOTUN NPEKOMITUJIAIIH, TI03BOJISIONIEH COBMEIIATh B ICXOHOM KOJIe OIIE€PATOPLI
s13p1k0B C, SQL 1 PL/SQL. Takue caitnbr o6pabarbiaioTcs mporpammoii Oracle proc, koTopast
npeobpasyeT ux B Koz Ha si3bike C:

/* oain B CeTtn: callbooktitle.pc */
#include <stdio.h>
#include <string.h>

EXEC SQL BEGIN DECLARE SECTION;
VARCHAR uid[20];
VARCHAR pwd[20];
VARCHAR isbn[15];
VARCHAR btitle[400];
EXEC SQL END DECLARE SECTION;

EXEC SQL INCLUDE SQLCA.H;
int sqlerror();
int main()

/* 3HayeHus VARCHAR npeobpa3sywTcs B CTPYKTYpbl U3 CUMBOJSIbHOrO MaccuBa W TeKyueW
OJINHbL */

strcpy((char *)uid.arr,"scott");

uid.len = (short) strlen((char *)uid.arr);

strcpy((char *)pwd.arr,"tiger");

pwd.len = (short) strlen((char *)pwd.arr);

/* Tnbpua ucknwyeHua u onepatopa goto */
EXEC SQL WHENEVER SQLERROR DO sqglerror();

/* MNopknwyeHne k cepBepy Oracle c BbinonHeHuem ¢yHKuumu booktitle */
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd;

EXEC SQL EXECUTE
BEGIN
:btitle := booktitle('©-596-00180-0');
END;
END-EXEC;

/* BbiBog pe3ynbTaTta */
printf("%s\n", btitle.arr);

/* OTknw4eHue oT cepBepa ORACLE. */
EXEC SQL COMMIT WORK RELEASE;
exit(9);

¥

sqlerror()

EXEC SQL WHENEVER SQLERROR CONTINUE;
printf("\n% .70s \n", sqlca.sqlerrm.sqlerrmc);
EXEC SQL ROLLBACK WORK RELEASE;

exit(1);
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Kak Bunnte, Pro*C Bpsizi in IprBeAeT B BOCTOPT OirtoctuTesieil unctotsl sizbika C. OHaKo BO
MHOI'MX KOMIIAHUSAX c4uTaioT, yT0 Pro*C (um Pro* Cobol, nim npekoMImisiTopbl A/t Apyrux
nozepxkuBaeMbix Oracle sI3bIKOB IIPOrpaMMUPOBAHIS ) MOJKET CJIY)KUTH Pa3yMHOI ajibrep-
Harusoil Visual Basic (caunikom MeaieHubiii v Heykaoxuid) 1 OCI (cIMImKoM CI0KHbI).

Jlyummm ucrounukom urbopmarnuu o Pro*C asisiercs goxymentarust Oracle.

Java, ¢ ucnono3sosaHmem JDBC

Kak u B ciryuae ¢ C, Oracle noiepsknBaet HECKOJIbKO PasHbIX METOIOB MOAKJIIOUe s K Hasze
JMAHHBIX 13 Koza Java. OnuH 13 HUX — BCTPOeHHBIN cuHTakcuc SQL, HazpiBaemsiit SQLJ —
6JIMB0K K JIPYTUM IIPEKOMIUIATOPHBIM TexHosorusM Oracle, Xotst u 6osiee yno6eH st OT-
K. Bosbieil nomyIsspHOCTBIO MOJIb3YETCA METOZ JOCTYIA K Oa3e JaHHbIX, Ha3bIBaeMBblii
JDBC (na camoMm ziejie 9TO Ha3BaHUE HUYETO He 03HAYAET, XOTsI €r0 YaCTO PacIiu(POBbIBAIOT
kak «Java Database Connectivity»):

/* oann B CeTtn: Book.java */
import java.sql.*;

public class Book
public static void main(String[] args) throws SQLException
// VHuumanusauus ppavBepa C MOMbITKOW MoAK/wYeHUAa K 6ase AaHHbIX

DriverManager.registerDriver (new oracle.jdbc.driver.OracleDriver ());
Connection conn =
DriverManager.getConnection("jdbc:oracle:thin:@localhost:1521:092",
"scott", "tiger");

// MeTtop prepareCall ucnonbsyet "call"-cuHTakcuc ANSIO92
CallableStatement cstmt = conn.prepareCall("{? = call booktitle(?)}");

// CBA3bIBaHWE NepemMeHHbIX U MapamMeTpoB
cstmt.registerOutParameter(1l, Types.VARCHAR);
cstmt.setString(2, "©-596-00180-0");

// Tenepb MOXHO BbINOJHUTbL 3amnpoc W MONYYUTb pe3ynbTaT,
// 3aKpblTb NOAKAKWYEHME W BbIBECTU pe3ynbTaT.
cstmt.executeUpdate();
String bookTitle = cstmt.getString(1);
conn.close();
System.out.println(bookTitle);
}
}

B sTom nipumepe UcToib3yeTcs «TOHKUI» JpaiiBep, OTJNYAIONINICS TTPEKPAcHO coBMe-
CTMIMOCTBIO M IPOCTOTOH YCTAHOBKH (BCE HEOOXOIMMOE JIJIST CETEBBIX TIPOTOKOIOB UMEETCST
B 6ubaMoTEKE Java) — HO 3a CUeT IPOM3BOAMTENBHOCTH Mepeaun TaHHbIX. B kauecTse
aJBTePHATUBBI MOKHO MCITOIb30BaTh Tak HazbiBaeMbril npaitBep OCI. IlycThb Bac He myraeT
Ha3BaHUE — OH COBCEM HeE TaK CJIOXKEH, KaK OJHOUMEHHBIN MHTep(eic, YITOMIUHABIITUNCS
B TIPEIBIIYTIIEM Pa3/ieie.

Perl, c ncnonnsosanuem Perl DBI u DBD::Oracle

CroJb MOMyYJISIPHBII B COOOIIECTBE CHCTEMHBIX aIMUHICTPATOPOB sI3bIK Perl MoskHO HasBaTh
[IPAPOLUTENIEM BCEX S3BIKOB C OTKPBITHIM HCXOAHBIM KozoM. Ceituac, B Bepcun 5.10, OH MOXKeT
MPAKTUYECKU BCE U PACIIPOCTPAHEH, KAJKETCsI, TIOBCEMECTHO. A Garofiapst TakiM yaI00HbIM
cpeactBam, kak CPAN (Comprehensive Perl Archive Network — o6mmpubrii ceTeBoit apxus
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pecypcos s si3bika Perl), Hudero e crout ycranoButh unrepdeiicubie Mopysiu Tua DBI
(DataBase Interface) u coorsercrByiomuii apaiisep Oracle, DBD::Oracle.

/* ®ainn B Cetn: callbooktitle.pl */
#!/usr/bin/perl

use strict;
use DBI qw(:sql_types);

# YCTAHOBUTb NOAKAYEHWE WNM aBapUHO 3aBepwuUTb MPUNOXEHUE
my $dbh = DBI->connect(
'dbi:Oracle:092',
'scott’,
‘tiger’',
{
RaiseError => 1,
AutoCommit => ©

) || die "CoegnHenue c 6a30i AaHHbIX He ycTaHoBneHo: $DBI::errstr";
my $retval;

# Bbi3oB Oracle pns pasbopa MHCTpyKLUK

eval {
my $func = $dbh->prepare(q{
BEGIN
:retval := booktitle(isbn_in => :bind1);
END;
1

# CBsA3blBaHWE NapameTpoOB U BbIMOJSIHEHWE MNpoLEenypbl
$func->bind_param(":bindl", "©-596-00180-0");
$func->bind_param_inout(":retval”, \$retval, SQL_VARCHAR);
$func->execute;

1
if( %@ ) {

warn "XpaHumasa npouefypa BbiNonHeHa c owubkoi: $DBI::errstr\n”;
$dbh->rollback;

} else {
print "XpaHumaa npouefypa BepHyna 3HauveHue: $retval\n";

}

# He 3abbiTb OTKAHYUTBLCSH

$dbh->disconnect;

C npyroii croponsl, Kog Perl uacto okasbiBaeTcst coepineHHO HeyobounTaeMbiM. K Tomy ke
STOT SI3bIK HE OTJMYAETCS HU OBICTPOTOM, HM KOMIIAKTHOCTBIO KOJIA, XOTS KOMITUINPY€EMbIe
BEpPCHU 110 KpaiiHell Mepe peraoT npobiueMy ObICTPOIEHCTBHUSI.

3a ponoaHUTENBHON HHbOpMaIKeil o B3aumoaeiicteuu Mexkay Perl u Oracle o6pamiaiitech
k kHure Programming the Perl DBI (aBrop Alligator Descartes u Tim Bunce). O s3bike Perl
HAITICAHO HEMAJIO TIPEBOCXO/IHBIX KHUT, He TOBOPST YK€ O CETEBBIX pecypcax perl.com (caiit
O’Reilly), perlorg v cpan.org.

PHP, c ncnonb3oBaHueM pacwimpeHum Oracle

MHorue pa3paboTYNKU, UCIIOAb3YIONIIe OECILIATHBIN U HEBEPOSATHO TIOIYJISIPHBINA Beb-cepBep
Apache, Takke ABISIOTCS 3aB3ATBIME CTOPOHHMKAMU GECILIATHOIO M HEBEPOSATHO MOILYJISAP-
Horo sa3bika nporpammupoBanusg PHP. A3k PHP, yacto npumensemslii 1718 TOCTPOEHUS
JMHAMUYECKHMX BeO-CTPaHMIL, TAKKE MOKET UCIIOJIb30BAThC IS II0CTPOEHUs rpaduuecKuX
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MIPUJIOKEHUI MJIN BBITIOJIHEHUS TIPOTPAMM KOMaHIHOU cTpoku. Kak u ciemoBaso oxXuaaTh,
Oracle nonnepskusaercss B PHP napsizy co MHOrmMu Apyrumu 6aszamu gaHHbiX. Bosee Toro,
kommanus Oracle o6beauHmIa yernus ¢ Zend 11 BKIOYEHUsT «<O(UITATBHO 0106PEHHOTT»
noagepxku Oracle 8 PHP'.

B cienytoreM puMepe UCTOIb3yeTest ceMeicTBo dyHKimit PHP, o6be1mHeHHbIX 00TIIM
nasarueM OCIS8. ITycrs 1udpa «8» B HazBaHUU Bac He CMyIIAeT; PYHKIMN JOJKHBI PadOTaTh
co Bcemu Bepcusimu Oracle, ot Oracle7 o 11g.

/* Oaitn B CeTn: callbooktitle.php */

<?PHP

// Co3paHue noakawdeHuA K 6a3e AaHHbIX 092
$conn = OCILogon ("scott", "tiger", "092");

// Bbi3oB Oracle ana pasbopa MHCTpyKUUMW
$stmt = OCIParse($conn,
"begin :res := booktitle('0-596-00180-0'); end;");

// BbiBoA MHbOpMauun 06 owmnbkax

if (!$stmt) {
$err = OCIError();
echo "Oops, you broke it: ".$err["message"];
exit;

}

// TNpuBszKa 200 CUMBOJIOB NnepemeHHoOW $result k 3anonHuTenw :res
0CIBindByName($stmt, "res", &$result, 200);

// BbinonHeHue
OCIExecute($stmt);

// CoxpaHeHWe 3Ha4veHusa B MNepemMeHHOMN
OCIResult($stmt,$result);

// BblBOA B CTaHAAPTHbIA MNOTOK
echo "$result\n";

// OTknw4eHne oT 6a3bl AaHHbIX
OCILogoff($conn);
?>

HpI/I BbIIIOJIHEHUN B KOMaHLIHOfI CTPOKE PE3YJIbTaT BbITVIAAUT IIPUMEPHO TaK:

$ php callbooktitle.php

Learning Oracle PL/SQL

Kcraru roopst, dyukimu Oracle OCI wepoctynuer B PHP 110 ymonuanuio. Tem He Menee
Balll CUCTEMHBII aMuHKucTpaTop 6e3 Tpyaa nocrpout PHP ¢ pacimpenusimu Oracle.

3a nonoHUTeIbHON nHGOPMAaluell obpariaiitecs o axpecy http.//wwwphp.net Wiy kK MHOTO-
yucieHHbIM KHuram usgaresnbersa O'Reilly o atoii reme. Pexomengaiu o pabote ¢ Oracle
u3 PHP npusezenst na caiite Oracle Technology Network.

PL/SQL Server Pages

Xors rexnosiorust PL/SQL Server Pages (PSP) zanatrenroBana Oracle, st pen ylioMsHy Th
0 Heif, TOTOMY YTO OHA TI03BOJISIET OBICTPO CO3/aTh paboTOCIOCOOHY0 BeO-cTpanuily. OHa Tak-
’Ke OCHOBaHa Ha IPeKOMIUJISATIAN 1 TI03BoJiseT BCTaBsaTh Kox PL/SQL 8 HTML-cTpanutisr.

! Yarute, 4To 10 BOIPOCaM TEXHUYECKOM TIOIEP:KKH, oTHOCselcest k PHP, coremyet oGpamarhest K coobiie-
CTBY TOJIb30BaTeJIel nin K TakuM kommanusiM, kak Zend. Oracle e npegocrasisier momnepsxku PHP.
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Koucrpyxiwst <%= %> o3nadaet: «o6paborars kak ¢hparment PL/SQL u BKIIOYUTD Pe3yJIsraT

B CTPAHUITY».

/* ®ainn B Cetu: favorite_plsql_book.psp */
<%@ page language="PL/SQL" %>
<%@® plsql procedure="favorite_plsql_book" %>

<HTML>

<HEAD>
KTITLE>My favorite book about PL/SQL</TITLE>
</HEAD>
<BODY>
<%= booktitle( '©-596-00180-0') %>
</BODY>

</HTML>

Eciu npuBeseHHas ctpannia OyaeT IpaBUIbHO yCTAHOBJIEHA Ha BeO-cepBepe, MOAKIIOUEH-
HOM K Gase nannbix Oracle, To cTpanuna GyaeT BbIMJISIETh TaK, KaK II0Ka3aHO Ha puc. 2.3.

[ My Favorite Book about PL/SQL - Mozilla
File Edit View Go Bookmarks Tools Window Help

Back =~ Forward = Reload Stop |<§; http:;’;’jerome;’pls,l’opp"rffa\rorite_plsql_hut_V|

Learning Oracle PL/SQL

i
julf

Puc. 2.3. Pesynbtat 06pabotkn PL/SQL Server Pages

Texnosorust PL/SQL Server Pages nipuiisiacs 1o gyine MHOTHM IIPOTPAMMUCTaM U TT0JTh30-
BaTeJISIM, TAK KaK OHa MO3BOJISIET OBICTPO U YIIOOHO CO3/IaBATH CAMTHI.

3a gononHuTenbHOM nHGOpMaleil obpamaiitech K kuure Learning Oracle PL/SQL, nanu-
CaHHOU TEeMU Ke aBTOPaMM, YTO U KHUTA, KOTOPYIO BbI ceiiuac ynTaeTe.

YTto xe ganbwe?

VTak, Bbl IO3HAKOMUJIUCD C IIpuMepamu uctiosbsosanust PL/SQL B SQI*Plus u B apyrux
pacrpoCTpaHEHHBIX CPelaX U sI3bIKax nmporpammupoBanust. Kpome Toro, kox PL/SQL MoskHO:

©)

)

BerpanBaTh B iporpaMmbl Ha s3bikax COBOL u FORTRAN c nocieayroreii 06paGoTKoit
npexkomimisitopom Oracle;

BBI3BIBATh U3 A3bika Visual Basic ¢ momompio pasnosugnoctu ODBC;

BBI3bIBATh U3 sI3bIKa IIPOrpaMMUpoBanus Ada ¢ IIOMOIIBIO TEXHOJOIMH, Ha3bIBAEMOIi
SQI¥Module;

BBITIOJTHSITh aBTOMATUY€ECKHU 110 TPUTTEPAM COOBITHI, TPOUCXOASIINX B Oa3e MaHHBIX
Oracle (mampumep, 1ipu 06HOBJIEHUY TAGJIHIIBI );

BKJIIOYATH B pACIMCaHue [t BoITOJMHeHNs B 6ase manubix Oracle ¢ ucnonb3oBanneM
BCTPOEHHOTO ITaKkeTa DBMS_SCHEDULER;

UCIIOJIb30BATH JIJIsI MAHUITYJISIUE ¢ cofepxkuMbiM TimesTen — TexHosioruu paboTsi ¢ 6a-
30i1 maHHBIX B nmamsiTy, ipuobperennoii Oracle Corporation. C ee coiepKUMbIM MOKHO
paborate u3 kKoga PL/SQL, kak u ¢ peISIMOHHBIMU Oa3aMU JaHHBIX.

K COKaJIEHUIO, Mbl HE CMOJKEM PACCMOTPETDH BCE 9TU BO3SMOKHOCTH B ITOCJIEAYIOIINX I'JTaBaX.



OCHOBbI fi3blKa

Kaskiplii s13bIK, OYIb TO €CTECTBEHHbIN HJIK KOMITBIOTEPHBIIT, UMEET ONpeleJIeHHbII CHHTAKCHUC,
JIEKCUKOH 1 HAaGOP CUMBOJIOB. UTOOBI OGIIATHCST HA 3TOM SI3bIKE, HEOOXOIUMO U3Y4YUTh IPABUIIA
€T0 MCI0Ib30BaHNs. MHOTHE ¢ 0TTacKOH MPUCTYIAIOT K U3YYEHUIO HOBBIX KOMITBIOTEPHBIX
SI3BIKOB, HO OOBIYHO OHU O4YeHb IpocThl, 1 PL/SQL He siBasiercst uckiouenuem. TpyaHocTu
O0IIIEHNUST HA KOMITBIOTEPHBIX SI3bIKAX CBSI3AHBI HE C CAMHUM SI3BIKOM, & C KOMITHJISITOPOM HJIH
KOMITBIOTEPOM, C KOTOPIM MbI «001IaeMCst». KOMIMISTODPBI He 00JIaIaloT TBOPYECKUM, THOKUM
MBIIIJIEHIEM, & UX JIEKCHKOH KpaiiHe orpanndeH. PasBe 4To c00OpaKaiOT OHU OY€HB, OYE€Hb
OBICTPO... HO TOJIBKO B PAMKAX 33/IaHHBIX [TPABHUL

Ecau npukasats PL/SQL «moakunb-kKa MHe ellle ¢ TIOJIII0KUHbI 3alUCell», elBa JIU BbI
nosyuute Tpedyemoe. C TOUKM 3peHUsT CUHTAKCHCa, A1 ucnosb3oBanus PL/SQL HysKkHO
paccTaBJsITh Bce TOUKH Hajl «i». [loaToMmy B JaHHOI ryiaBe M3JI0KEHBI OCHOBHBIE ITPaBUIIA
S3bIKa, KOTOPbIE IIOMOIYT BaM o0miarbes ¢ KoMmnuastopom PL/SQL — crpykrypa 6JI0K0B
PL/SQL, Ha6op CUMBOJIOB, JIEKCUYECKUE EMHUIIBI U KJIIOYEBOE CIOBO PRAGMA,

CTpykTtypa 6noka PL/SQL

B PL/SQL, kak u B 60JIBIINHCTBE APYTUX IPOIELYPHBIX SI3bIKOB, HAUMEHbBIIIEN eUHUIIEH
IPYINUPOBKH Ko siBiisteTcst 6.0k, OH npeacTaniisier co0oii pparMeHT mporpaMMHOro Ko/a,
OTPEIEISTIONIUI TPAHUIIBI BBITIOJTHEHUST M 00JIACTH BUAMMOCTH JIJIsT OObsSIBJICHUN TIEPEMEHHBIX
u o6paboTku uckaoyernid. PL/SQL n03BoJseT cO31aBaTh KaK UMEHOBAHHbBLE, TAK U AHOHUM-
#ote 60ku (TO ecThb GJOKU, He MMEIOIINe MMEHN ), KOTOPbIE IPEACTABIAIOT COOO0M TaKeThl,
oLy pbl, (DYHKIIUK, TPUTTEPBI UK OOBEKTHBIE TUIIBL,

Baox PL/SQL Mo:keT comepKaTh 10 YeThIpEX Pa3/iesIoB, OMHAKO TOJbKO OMH U3 HUX SBJIS-

ercst 00513aTeIbHBIM.

Q Bazonosok. Vicrionbayercst TOJIBKO B MMEHOBaHHBIX OJIOKAX, OMPEAEIieT cmocod BhI30BaA
MMEHOBaHHOTO 6JI0Ka MK TporpaMmbl. He o0st3aTesteH.

O Pasden obessienuii. ConepsKUT ONNCAHUS [IEPEMEHHBIX, KYPCOPOB U BJIOKEHHBIX 0JI0-
KOB, Ha KOTOPBIE IMEIOTCS CCHIJIKU B MCTIOJIHSIEMOM pasjiesie 1 paszese nckmodernii. He
obsizaTelieH.

Q Hcnomsiemoiid pasden. Komaupl, Beiosasiembie siapom PL/SQL Bo Bpemst pabGoThbl pu-
soxenust. ObsizaTeeH.
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Q Pasden uckniouenuii. O6pabarsiBaeT UCKIOUeHUs (TIpeaynpexaeHus u omnbkn). He
obs3aTesieH.

Crpyxkrypa 6;10ka PL/SQL 111 porienypbi okasana Ha puc. 3.1.

3aronosok
IS
Pasgen obbsiBneHuit

BEGIN

VcnonHsiemelii pasgen

EXCEPTION

Pasgen ncknioueHuii
END;
Puc. 3.1. CrpykTypa 6noka PL/SQL
Ha puc. 3.2 mokasana npoue/ypa, cogepsKaiiasi Bce 4eTbipe pasjiesa. ITOT KOHKPETHBII 610K
HAUMHAETCS C KJIHOYEBOroO cioBa PROCEDURE M, Kak ¥ Bce OJIOKH, 3aBEPIIAETCsT KITFOUeBbIM

CJIOBOM END.

PROCEDURE get_happy (ename_in IN VARCHAR?2) «— 3aronosok

IS
|_hiredate DATE; o— Pasgen o6bsBneHWi
BEGIN
|_hiredate := SYSDATE - 2; )
INSERT INTO employee *— Vienonkaemein pasaen

(emp_name, hiredate)
VALUES (ename_in, |_hiredate);
EXCEPTION
WHEN DUP_VAL_IN_INDEX
THEN 3
DBMS_OUTPUT.PUT_LINE *— Pasnen vckmioueHui
(‘Cannot insert.");
END;

Puc. 3.2. lMNpoueaypa, cogepkalias Bce YeTbipe pasgena

AHOHMMHbIE 6710KHN

Korjia KT0-TO XOUeT OCTaThCsl HEM3BECTHBIM, OH HE HAa3bIBAET CBOEr0 UMEHU. TO e MOXKHO
ckaszarb 1 06 aHoHuMHOM GJioke PL/SQL, nokasannom Ha puc. 3.3: B HeM BooO1Ie HET pas-
JleJia 3ar0JI0BKa, OJIOK HAYMHAETCS KJIIOYEBBIM CJIOBOM DECLARE (¥in BEGIN). AHOHUMHBII
6JIOK He MOKeT ObITh BbI3BaH U3 JPYyroro 6JI0Ka, OCKOJIbKY OH He UMeeT UieHTU(hUKATOPa,
0 KOTOPOMY K HEMY MOKHO ObLIO OBl 06paTuThCs. TakuM 06pa3oM, aHOHUMHBINA OJI0K
npezcTaBisier coboil KoHTelHep A XxpaHeHus: komana PL/SQL — 006bIYHO ¢ BBI30OBAMU
nporteayp u byukiwit. [IocKoIbKY aHOHUMHbIE OJIOKU MOTYT COJIEPKATH COOCTBEHHBIE Pa3-
J1eJIbI OObSABJIEHUIT U UCKJIIOYEHUH, Pa3pabOTUUKHU YACTO UCIIOJAb3YIOT BIOKEHNE aHOHUMHBIX
GJIOKOB JUJIsT OTpaHUYEHUs 06IACTU BUAUMOCTH UACHTU(DUKATOPOB M OPraHu3auu 00paboTKu
HCKJIIOUeHUH B 6oJiee KPYITHBIX IPOrpaMMax.
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BEGIN «— TomnbKo UCNOMNHAEMBbIN pasgen
DBMS_OUTPUT.PUT_LINE ('Hello world');
END;

Puc. 3.3. AHOHUMHBIV 610K 6€3 pa3aenoB 06bABIEHWI U UCKTHOUEHUIA

O6muii cunTakcuc anoHuMHoro 61oka PL/SQL:

[ DECLARE ... 06vs6aeHuUa ... ]
BEGIN ... 00HG UAU HECKOAbKO UCNOMHAEMbIX KOMAHO . ..
[ EXCEPTION
. KomaHObl obpabomku ucKa4eHul ... ]
END;
KpazparHbiMi ckoOGKaMit 0603HAaUaIOTCsT HeoOs13aTe/IbHbIE COCTABJISIONIIE CHHTaKCcCa. AHO-
HUMHBIH 610K 00513aTEJIBHO COAEPIKUT KIII0YeBbIe CJI0Ba BEGIN 1 END, 1 MEeXK1y HUMHU JJOJIKHA

OBITh KaK MUHUMYM OJIHA MCIIOJTHsIeMast KoMaHa. HecKoIbKo mprMepoB:
Q IlIpocTelnmii aHOHUMHBIHA OJIOK:

BEGIN
DBMS_OUTPUT.PUT_LINE(SYSDATE);
END;

QO AHOHMMHBIN OJIOK ¢ JoOaBIEHNEM pas/iena 00bABICHMIA:

DECLARE
1_right_now VARCHAR2(9);

BEGIN
1_right_now := SYSDATE;
DBMS_OUTPUT.PUT_LINE (1_right_now);

END;

QO Tor e 6JIOK, HO C PasIes oM UCKITFOYEHHUI:

DECLARE
1_right_now VARCHAR2(9);

BEGIN
1_right_now := SYSDATE;

DBMS_OUTPUT.PUT_LINE (1_right_now);

EXCEPTION
WHEN VALUE_ERROR
THEN

DBMS_OUTPUT.PUT_LINE('l_right_now He xBaTaeT mecTa '
|| " ana ctanmapTHoro dopmaTa AaThl');

END;

AHOHUMHBII 6JIOK BBIIIOJIHSIET CEPUIO KOMAH/I, & 3aTeM 3aBEpIIaeT CBOIO PabOTy, TO CTh 10

CYTH SIBJISIETCSI aHAJIOTOM Tporeaypbl. DaKTHIeCKy KaKIbIil aHOHUMHBIN GJIOK SBJISIETCS

AHOHUMHOU TIpoTiefypoil. OHU UCITOMB3YIOTCS B PA3IMYHBIX CUTYAIIHIX, B KOTOPBIX Ko PL/

SQL BhInosIHsIETCS MO0 HEMTOCPEACTBEHHO, TMGO0 KaK YacTh APYTroi mporpaMMbl. THUIIITUHbBIE

TIPUMEDBHI:

Q Tpuzzepor 6as dannvix. Kak yniomunaercs B riiase 19, Tpurrepbl BBIIONHSAIOT aHOHUMHbIE
GJIOKY TIPU HACTYTLJIEHUH OTIPEET€HHBIX COOBITUH.

QO Cneyuanusuposanmvie Komanovt uau cyenapuu. B SQI¥Plus u apyrux aHAIOTHIHBIX
cpelax aHOHMMHBIE GJIOKU aKTUBU3UPYIOTCS U3 KO/a, BBEAEHHOTO BPYYHYIO, WU U3
clleHapyeB, Ha3bIBaeMbIX XpaHUMbIMK Iporpammamu. Kpome Toro, komanga SQI*Plus
EXECUTE npeoGpasyer CBOM apryMeHT B aHOHUMHBIN 0JIOK, 3aKJII04ast ero Mex/y Kioye-
BBIMU CJIOBaMU BEGIN 1 END.

QO Omxomnumuposannas npozpamma 3GL. B Pro*C u OCI aHoHMMHbIE GJIOKU UCIIOJIb3YIOTCS
JUUISI BHEZIPEHUS BBI3OBOB XPAHUMBIX TTPOIPAMM BO BHENTHUI KO/,
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Bo Bcex ciryuasix KOHTEKCT — U BO3MOKHO, MEXaHU3M IIPUCBAVBAHUS UMEHU — IIPEI0CTaB-
JigieTcst BHEIHUM 06bekToM (Oyb TO TPUITep, IPOrpaMMa KOMaH/IHOM CTPOKY UJIM OTKOM-
MUJIMPOBAHHAS IIPOrPAMMa).

UMeHoOBaHHbIe 6/10KkHn

Xors anonumubie 610ku PL/SQL npumenstioTest Bo MHOTKX npuiioskenusx Oracle, BeposiTHo,
60JIbIIIast YacTh HAITMCAHHOTO BaMU Koja OyzeT odopMiieHa B BH/e UMEHOBAHHBIX OJIOKOB.
Pamnee BBI yke BUeIN HECKOTBKO TPUMEPOB XPAaHUMBIX TIporeyp (cM. puc. 3.1) u 3Haere,
YTO WX TJIABHOM 0COOEHHOCTDIO SIBJISIETCS HAJWUYUE 3ar0JI0BKA. 3aroJOBOK TPOIELYPHI BbI-
TJISIANT TaK:
PROCEDURE [cxema.]uma [ ( napamemp [, napamemp ... 1 ) ]

[AUTHID {DEFINER | CURRENT_USER}]
3arosioBoK (hyHKIIMHU B 11€JIOM OU€Hb ITOX0K HA HETO, HO JIOTIOJTHUTEIBHO COJIEPIKUT KJIIOUEBOE
CJIOBO RETURN:
FUNCTION [cxema.]luma [ ( napamemp [, napamemp ... ] ) ]

RETURN Bo3B8pawaembili_mun

[AUTHID {DEFINER | CURRENT_USER}]

[DETERMINISTIC]

[PARALLEL ENABLE ...]

[PIPELINED [USING...] | AGGREGATE USING...]
IMockombky Oracle T03BoMIsIET BBI3BIBATH HEKOTOPBIE (DYHKIMK M3 SQL-KOMaH/I, 3aT0JI0BOK
byHKIUY comepRUT GoJIbIIe HEOOS3aTEIbHBIX KOMIIOHEHTOB, Y€M 3ar0JI0BOK IPOIleAyphI (B 3a-
BUCUMOCTH OT (PYHKITMOHATHHOCTH W TPOU3BOIUTEIBHOCTH NCTIOMHUTEIBHOM cpemsl SQL).

TTporeaypst u GyHkun 6osee moAPoOHO paccMaTpUBaIOTCs B riiase 17.

Bno)xeHHbie 6/10kun

PL/SQL, kax u st3biku Ada u Pascal, oTHOCHTCS K KATEropuu #3606 ¢ GL0UHOU CIMPYKMypot,
t0 ectb Osioku PL/SQL moryt BrIanbiBaThest B Apyrue 610ku. C apyroii croponst, si3bik C
TOKE TTOIEPKUBAET OJIOKH, HO cTaHAAPTHBIN C He SIBISIETCST CTPOTO BIOYHO-CTPYKTYPHPO-
BAHHBIM SI3BIKOM, [IOTOMY YTO BJIOJKECHUE IIOAIIPOTPaMM B HEM He JI0IyCKaeTCs.

B crenyromiem npumepe PL/SQL nokasana mpoiienypa, coaepskaniast aHOHUMHbBIN BJIOKEH-
HBI OJIOK:

PROCEDURE calc_totals
IS

year_total NUMBER;
BEGIN

year_total := 0;

/* Hayano BnoxeHHoro 6aoka */
DECLARE

month_total NUMBER;
BEGIN

month_total := year_total / 12;
END set_month_total;
/* KoHelL, BnoxeHHoro 6noka */

END;

Orpannunrenu /* u */ 0603HAYAIOT HAYAIO ¥ KOHEI] KoMMeHTapues (cM. pasaen «Kommen-
TapuK» Jajiee B 9TOU riase). AHOHMMHbIE OJIOKHM TaK:Ke MOTYT BKJIaIbIBaThCs GoJiee 4eM Ha
OJlUH ypoBeHb (puc. 3.4).
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DECLARE
CURSOR emp_cur IS ...;
BEGIN
DECLARE
total_sales NUMBER;

BEGIN
DECLARE
1 hiredate DATE;
BEGIN

END;

END;
END;

Puc. 3.4. BnoxxeHHble aHOHUMHble 6110KK

I'nmaBHOE NPpENMYIIECTBO BJIOJKEHHBIX 0JIOKOB 3aKII0YAETCS B TOM, YTO OHU ITO3BOJIAKOT Or'pa-
HUYMBATh 00JIACTH BUIUMOCTH 1 I[eﬁCTBHH CHUHTAaKCUYECKHX 9JIEMEHTOB KO/Ia.

O6nacTtb geucrems

B 11060M s13bIKe TPOrpaMMUPOBAHIS 001aACMbi0 Oeticmaust (SCOpe) HA3bIBAETCST MEXAHI3M
OIIPE/IETIEHNUST «CYIHOCTH Y, 0003HaYaeMO#T HEKOTOPBIM HeHTH(dKaTopoM. Ecii mporpam-
Ma COEPKUT HoJiee OJIHOTO IKIEMILISIPA UAEHTH(HUKATOPA, TO UCTIOIb3YEMbIiT IK3EMILISIP
OIIPe/IE/ISIETCST SI3BIKOBBIMU TIPABUJIAME 00JIACTH [IEeHCTBUSI. YTIpaBiieHre 00JacTbio BUAN-
MOCTH UAEHTU(HUKATOPOB HE TOJIBKO TIOMOTaeT KOHTPOJNPOBATD OBEIEHNE TPOTPAMMBI, HO
U YMEHbBIIIAET BEPOSITHOCTH TOTO, YTO IIPOrPAMMUCT 110 OMIKMOKE U3MEHUT 3HAYEHUE HE TOi
IepeMeHHOM.

B PL/SQL niepemenHbIe, UCKIIOYEHUS, MOJLYJT U HEKOTOPBIE APYTUE CTPYKTYPHI SIBJISIOTCS
JIOKaJIbHBIMK 1151 GJI0Ka, B KOTOPOM OHU 00bsaBjeHbl. Korna BeinosiHenue 6oka Oyer 3a-
BEpILEHO, BCe 3TU CTPYKTYPbI CTAHOBATCS HeAOCTYIHbIMU. Hanpumep, B IpUBeAeHHON BbIle
npoienype calc_totals MOKHO 0OpalaThest K aJeMeHTaM BHelrHero 6jioka (Harpumep,
K IIEPEMEHHOM year_total), TOr/Ja KaK 3J1eMEHTbI, 00bABIEHHbIE BO BHYTPEHHEM OJI0KE, /1S
BHeUIHero GJI0Ka HeIOCTYITHBDL.

VY kaxnoit nepementoii PL/SQL uMeeTcst HekoTOpast 001acTh A€HCTBUS — YIACTOK IIPOTPAM-

MbI (6JI0K, TOAIIPOTPAMMAa MJIH [TAKET), B KOTOPOM MOKHO CCBUIATHCST HA ATY TIEPEMEHHYIO.
Paccmorpum coezytotiee ompeziesieHue makeTa:

PACKAGE scope_demo
IS
g global  NUMBER;

PROCEDURE set_global (number_in IN NUMBER);
END scope_demo;

PACKAGE BODY scope_demo

IS
PROCEDURE set_global (number_in IN NUMBER)
IS
1 salary NUMBER := 10000;
1_count  PLS_INTEGER;
BEGIN
<<local_block>>
DECLARE
1 inner  NUMBER;
BEGIN

SELECT COUNT (*)
INTO 1_count
npodondicenue 5
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FROM employees
WHERE department_id = 1_inner AND salary > 1_salary;
END local_block;

g_global := number_in;
END set_global;
END scope_demo;

[Tepemennas scope_demo.g_global MOXKET UCIIOIB30BATHCA B JIIOO0M OJIOKE 000N CXEMBI,
obJtaziaroteM puBKIerneil EXECUTE J1ist scope_demo.

[Tepemennas 1_salary MOXeT HCITOIB30BATHCS TOJMBKO B Ipolienype set_global.

[Tepemennast 1_inner MOXKET HCIIOJIb30BATHCS TOJIBKO B JIOKATHHOM HJIH BIOKEHHOM OJIOKE;
obparuTe BHUMaHUE Ha UCIIOJIb30BaHue METKY local_block jJisi IPUCBAaUBAHUS UMEHU BJIO-
JKEHHOMY BJIOKY.

YTOuYHEeHMe CCbUIOK Ha nepeMeHHble U CTon6L bl
B KOMaHAaax SQL
CcChIIKM Ha IEpEeMEHHBIE U CTOJIOIBI B IIPEABIAYIIEM IIPUMEPE He YMOUHAAUCH UMEHAMU 00-

JacTu fetictBus. Jlanee MpUBOAUTCS APyTast BEPCUS TOTO JKe TTaKeTa, HO Ha 3TOT Pa3 € yTou-
HEHUEM CCHLJIOK (BbIIEJIEHbBI TIOJYKUPHBIM HIPUEPTOM ):

PACKAGE BODY scope_demo

IS

PROCEDURE set_global (number_in IN NUMBER)
IS

1 salary NUMBER := 10000;

1_count  PLS_INTEGER;

BEGIN

<<local_block>>

DECLARE

1 inner  PLS_INTEGER;
BEGIN

SELECT COUNT (*)
INTO set_global.l_count
FROM employees e
WHERE e.department_id = local_block.l_inner
AND e.salary > set_global.l salary;
END local_block;
scope_demo.g_global := set_global.number_in;
END set_global;
END scope_demo;
B HoBoit Bepcum KaXaast CChLTKA Ha cronber u TIepeMEHHYIO YTOUYHSIETCS IICEBAOHNMOM Ta-

GJIVIIBI, IMEHEM TTaKeTa, IMEHEM TIPOIIEAYPhI UJIA METKOI BIOKEHHOTO GJIOKA.

Urtak, Tenepb BbI 3HaeTe 00 3TON BO3MOKHOCTH — HO 3a4€M TPATUTH BPEMsI HA yTOUHEHUE

nMeH? /17151 3TOTO eCcTh HECKOJIBKO OUY€Hb BECKUX ITPUYNH:

O VYnobeTBO UTEHUS KOJIA.

O TpenorpaiieHne omuUOOK, BOSHUKAOIUX MIPU COBIAJEHUN UMEH TTEPEMEHHBIX € UMe-
HaMU CTOJOIOB.

O Bo03MOXHOCTb MCIIOJIb30BAHUSI A€TaJIUN3NPOBaHHBIX SaBI/ICI/IMOCTeﬁ, IIOABUBINNAACA
B Oracle11g u moxpobHO paccmaTpuBaemas B riase 20.

asaiiTe mo6JsKe PACCMOTPUM TIEPBbIE IBE U3 9TUX IPUYKH. TpeThst Gy/ieT onrcaHa B IJia-
Be 20.
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Yno6¢crBO uteHus

ITpaxTuyecku mobas komanga SQL, Berpoennas B mporpamMmy PL/SQL, coaepKut cehbuiku
Ha cTOJIONBI U TlepeMeHHble. B HeGoIbIIX, IPocThix KoMaHaax SQL pasinyarh 9TH CChLIKU
OTHOCHUTEBHO TIPOCTO. OTHAKO BO MHOTHX MPUJIOKEHUSIX UCIIOIb3YIOTCS OUEHbD JITTHHHbIE,
HCKJTIOUUTENBHO CTOKHBIE KoMaHabl SQL ¢ ecssTkaMu 1 laske COTHSIMU CCHIJIOK Ha CTOJIOIIBI
U TIepEMEHHBIE.

bes YTOYHEHUA CCbLJIOK BaM 6yl[€'l' HaMHOT'O CJIOJKHEE Pa3/InvaTh IepeMEHHbIE U CTOJI6L[bI.
C YTOYHEHUAMU CPpady BUAHO, K YEMY OTHOCHUTCS Ta WJIM MHaA CCbLJIKaA.

«OnrH MOMEHT... MbI UCITOJIb3yeM YEeTKO OIpe/ieJIeHHbIE CXeMbl HA3HAYEHUST UMEH, TIPU T10-
MOIIHM KOTOPBIX MbI PasjiMyaeM CTPOKHU U CTOJAONBL VIMeHa BCeX JIOKaJbHBIX TEPEMEHHBIX
HAYMHAIOTCS € .|, 109TOMY MBI CPa3y BUIMM, YTO UAEHTU(DUKATOP IPEACTABJISAET JOKAIbHYIO
TIepPEeMEHHYIO>.

Ila, Bce TIPaBUIIbHO; BCE MBI JOJLKHBI UMeTh (U COOJIONATh) TIPaBIIa HAa3HAYEHUST UMEH,
4T0OBI IMEHA UAEHTU(DUKATOPOB COMEPIKAIU AOMOJHUTENBHYIO HHMOPMAIUIO O HUX (UTO
3TO — MapameTp, repeMeHHas? K KakoMy THITY JIaHHBIX OHA OTHOCUTCS?).

BesycnoBHO, mpaBuiia Ha3HAYEHVIST IMEH TI0JIE3HBI, HO OHU €IIIe He 2apanmupyom, 4To KOM-
nussitop PL/SQL Bcerna 6yer MHTEPIIPETUPOBATH BAIlU MAEHTH(HUKATOPHI KIMEHHO TaK,
KaK BbI 3a/[yMaJIN.

MpepoTBpauleHne ownbok

Ecmm 5e yrounars ceouku Ha nepemennbie PL/SQL Bo BeTpoennsix komangax SQL, ko,
KOTOPBII TTPaBUJIBHO PAOOTAET CErO/Hs, MOKET BHE3AITHO yTPATUTh PABOTOCIIOCOOHOCTD
B Oyayuiem. U pazpaGoTuuky OyeT oueHb TPYIHO IOHSTD, 4TO JKe HOIILJIO He TaK.

Bepremcst k BetpoenHoit komanne SQL 6e3 yTOUHEHHUST CCHITIOK:

SELECT COUNT (*)
INTO 1_count
FROM employees
WHERE department_id = 1_inner AND salary > 1_salary;

Ceropas nzeHTHdUKATOp 1_salary OIHO3HAYHO TIPEACTABJISIET TEPEMEHHYIO 1_salary, 00b-
SIBJIEHHYIO B Ipolieaype set_global. S Tectupyio cBoio nporpammy — ona pabotaer! IIpo-
rpaMMa TIOCTAaBJISIETCS KIUEHTaM, BCE JOBOTBHBI.

A depes [Ba rojia MOJIB30BATENHU TIPOCAT CBOETO AIMUHUCTPATOPa 0as3hl JaHHBIX 100aBUTH
B Tabuily employees cTOIGEL, KOTOPOMY IIO CIy9ailHOCTH MpUCcBanBaeTcs UMs «]_salary».
Buzure ipobiemy?

Bo Bcrpoentoit komanzae SQL 6asa gannbix Oracle Becerza HauMHAET MOMCK COOTBETCTBHSI [1JIs1
HEYTOUYHEHHBIX UAECHTU(HUKATOPOB €O CTOJIOI0B Tabsmil. Ecii HaliTH cTo6el] ¢ yKa3aHHBIM
uMeHeM He ynaioch, Oracle nepexomut K moucky cpeau nepementbix PL/SQL B obiactu
neiicteus. Iocse nobasneHus B Tabauily employee crosibia I_salary Moell HeyTOUHEHHOM
cchlmke 1_salary B KoMaHze SELECT cTaBUTCS B cOOTBeTCTBUE He mepemenHas PL/SQL,
a crosbert Tabsuipl. Pesysrar?

ITakeT scope_demo MO-IpeKHEMY KOMIUIUPYETCs (Ge3 ommboK, HO ceKiust WHERE 3ampoca
BezieT cels He Tak, KaK 0KKMAan0Ch. Basa JaHHBIX He UCIIONb3YeT 3HaYeHUe IIePeMEHHON
1_salary, a CpaBHMBAaeT 3HaUeHue CTOJI0NA salary B CTPOKe TabJIMIbl employees CO 3HAUEHHEM
crosbua 1_salary Toii ke cTpoku. OTbicKaTh M0700HYIO OIIMOKY ObIBaeT 0Y€Hb HEIPOCTO!

He nomnarafitech mozivko Ha IpaBUJIa Ha3HAUYEHUS UMEH JIJIS IIPEJIOTBPAIEHUS «KOJJIU3UN»
MKy MIeHTU(DUKATOPAMU; YTOUYHSANTE CCHUIKM Ha BCe MMeHA CTOJIOIOB U IIePEMEHHBIX BO
BCTPOEHHBIX KOMaHAaxX SQL. To CylecTBEHHO CHU3UT PUCK HETIPEICKAa3yeMOT0 ITOBEIEHIS
porpaMm B OyAyIeM Ipy BO3MOKHBIX MOANDUKAILIAX TaOIUIL.
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BuanMmocTb

BaskHBIM CBOICTBOM ITepeMEHHO1, CBSI3aHHBIM € 00JTACTBIO €€ e CTBYS, SIBIISIETCST BUANMOCTb.
JlanHoe CBOMCTBO OIpeesieT, MOAKHO JIn 00paIaThes K IIePEMEHHON TOIBKO 110 ee MMEHH,
WJIK 3Ke K UMEeHU HeoOX0AUMO 100aBIATh NpedUKC.

«BuanMble>» naeHTU(UKaTOPDbI

Haunewm c TPUBUAJBHOTO CJIy4dasd:

DECLARE
first_day DATE;
last_day DATE;
BEGIN
first_day := SYSDATE;
last_day := ADD_MONTHS (first_day, 6);
END;
Obe niepementbie first_day u last_day OObsBJISIOTCS B TOM Ke OJI0Ke, T/ie OHU UCIIOJIb3YIOTCS,
MOSTOMY TIPU 0OpAIEHNH K HUM YKa3aHbI TOJBKO NMeHa 6e3 yTOUHSoINX IpedukcoB. Takie
UeHTU(UKATOPBI HA3bIBAIOTCS 6UUMbIMU. B 0011eM cilydae BUANMBIM MAEHTUDUKATOPOM
MOJKET ObITb:
O wugentuduKraTop, 00bABIEHHBIN B TEKyIeM 0JI0KE;
O wuzgenTuGUKATOP, 00bABJICHHBII B 6JOKE, KOTOPBII BKJIOYAET TEeKYIIUi GJI0K;
Q oTebHbINA 00bEKT Gasbl JaHHBIX (TabJINUIIA, IPeCTaBIeHNe U T. 1.) uau 00bekT PL/SQL
(mportenypa, GYHKIIMS), BIAAETIbIEM KOTOPOTO BBI SIBJISIETECH;
O otaenbHbll 00beKT 6asbl JaHHbIX win 06bekT PL/SQL, Ha KOTOPBIiA y BaC UMEIOTCS CO-
OTBETCTBYIOIINE TPUBUJIETHH 1 KOTOPBIH OTIPENENSAETCS BUANMBIM CHHOHUMOM,;
O wWHAEKCHAs mepeMeHHast TUKJa (BUIMMA U TOCTYITHA TOJTbKO BHYTPH IHKJIA).
PL/SQL tax:ke 03BOJSIET 00paIIaThCst K CYIMIECTBYIOMINM 06hEKTaM, KOTOPbIE He HAXOISTCS
B [IpejiesiaX HEeMOCPeACTBEHHON BuanMocTh 610ka. O ToM, Kak 3TO AeJIaeTcs, pacCKa3aHo
B CJIEIYIOIIEM Paselic.

YTOUHeHHble U AEHTUPUKATOPDI

TunuaHbIM IPEMEPOM UIEHTH(DUKATOPOB, HEBUIMMbIX B 00JIACTU KOJIA, T1Ie OHU UCIIOIB3YIOT-
Csl, SIBJISTIOTCST MIEHTU(DHKATODBI, 0ObsIBJIEHHbIE B CHIENU(HUKAIN TakeTa (MMeHa TlePEMEHHBIX,
TUIIBI TAHHBIX, IMEHA mpoteayp U GyHkiuii). Yto6br 06paTUTHCS K TAKOMY OOBEKTY, HE00-
XOJIMMO YKa3aTh MePeJl ero UMeHeM MpedrKC U TOUKY (QHATOTHIHBIM 00Pa3oM NMsI CTOJIOIA
YTOYHSIETCST MMeHeM TabJIHIlbl, B KOTOPOit O comepskutcst). Hampumep:

O price_util.compute_means — mporpamMMma ¢ UMeHeM compute_means U3 IakeTa price_util.

Q math.pi — KOHCTaHTa C UMEHEM pi, 0ObABIECHHAS U MHUIMAJN3UPOBAHHAS B IIAKETE
math.

[lomomHUTETBHOE YTOUHEHIE MOKET OIPEeIATD BJIaIeThIIa 00ObeKTa. Hampumep, Borpakenue
scott.price_util.compute_means

o603HaYaET MPOTIEyPY compute_means TTaKeTa price_util, MPUHA/JIEKAIIETO TTOIb30BATENIO
Oracle ¢ yuerHoii 3anmcpio scott.

YTouHeHne naeHTUMKaTopoB MMeHaMu Moaynei

PL/SQL npenocTraBisieT HECKOJIBKO CIIOCOO0B yTOUHEHUS UAECHTU(DUKATOPOB JJIs JIOrnYe-
CKOT'O pa3penieHus CChbLIOK. Tak, MCIIOIb30BaHHE TTAKETOB ITO3BOJISIET CO3/1aBaTh [IEPEMEHHbIE
¢ r106aIbHON 06acThIO AelicTBH. J[onyCcTiM, HMeeTCs: aKeT company_pkg U B crienndu-
KAl IaKeta oObsaBJIeHa IepeMeHHast ¢ UMeHeM last_company_id:
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PACKAGE company_pkg
IS
last_company_id NUMBER;
END company_pkg;
Ha TIEPEMEHHYIO MOKHO CCBLJIATHCA 3a TIpeAeiaMU ITaKeTa — HeO6XOI[I/IMO JINIITH YKa3aTb
Iepel ee MMEHEM NMs ITaKeTa:
IF new_company_id = company_pkg.last_company_id THEN
ITo YMOJ/J9aHUIO 3HAYEHNE, TPUCBOCHHOE HepeMeHHOfI ITAaKETHOTO YPOBH, IPOJOJIKAET
JIeliCTBOBATh Ha MPOTSKEHUU TEKYIIETO CeaHca 6a3bl JaHHBIX; OHO HE BBIXOAUT U3 06aacTu
I[GI?ICTBHH BIIJIOTH /10 pa3pbiBa MOAKIIOYEHUA.
I/IZ[GHTI/IQ)I/IKBTOP TaKKE€ MOKHO YTOYHUTHb UMEHEM MO/YJid, B KOTOPOM OH OIIPpEAEJIEH:

PROCEDURE calc_totals

IS
salary NUMBER;
BEGIN
DECLARE
salary NUMBER;
BEGIN
salary := calc_totals.salary;
END;
END;

B 1iepBoM 06BSIBIIEHNHN CO3/IAETCsI TepeMeHHast salary, 001aCThIO IefCTBHSI KOTOPOU SIBJISIETCST
Best npoteypa. OHAKO 3aTeM BO BIIOKEHHOM 0J10Ke 00bsBIISICTCS APYTOM naeHTH(HUKATOD
¢ TeM ke umeHeM. IToaToMy cChliKa Ha MepeMeHHYIO salary BO BHYTpeHHEM GJIOKe Beera
CHaYasa paspenaercs 1mo oObABIEHNIO B 9TOM OJIOKE, T/Ie IepeMeHHas BUMMa 0e30 BCAKUX
yrouteHnit. YTo6bl BO BHyTpeHHEM 6JI0Ke 00PaTUThCS K TIEPEMEHHOM salary, 0ObsIBIEHHON Ha
YPOBHE TIPOLIEYPbI, HEOGXOAUMO YTOUHHUTH €€ UMst UMeHeM Ipoleaypbl (cal_totals.salary).

ITOT METO/T yTOUHEHNST HACHTU(UKATOPOB pabOTAET 1 B APYTUX KOHTEKCTaX. UTO Mpon3oieT
[IPU BBIIOJIHEHMH CleyIomieli npoteaypbl (order_id — MepBUYHBIN KJII0Y TabJIUIIbL orders):
PROCEDURE remove_order (order_id IN NUMBER)
IS
BEGIN

DELETE orders WHERE order_id = order_id; -- KaTacTpoda!
END;
IroT PparMenT yaaauT u3 TabJKibl orders BCe 3allUCH HE3aBUCKMO OT II€PEJAHHOrO 3Ha-
yeHus order_id. /lesio B ToM, 4TO MexaHu3M paspelnierus umen SQL cHavasia mposepsieT
MMeHa CTOJIOLOB U TOJILKO IIOTOM TIepexoauT K uaentudukaropam PL/SQL. Yeinosue WHERE
(order_id = order_id) Bcerjga UCTUHHO, II09TOMY BCe JaHHbIE IIPOIIA/IAIOT.

BosMmozkHoe pelerue mpo6ieMbl BbITJISANT TaK:

PROCEDURE remove_order (order_id IN NUMBER)
IS
BEGIN

DELETE orders WHERE order_id = remove_order.order_id;
END;
B atom ciryuae mipu pazbope UMsi mepeMeHHON OyIeT WHTEPIIPEeTUPoBaHo mpaBuibHo. (Pe-
meHue paboTaeT Jaxe Py HAJIMYUK B TTaKeTe (DYHKIUY C UMeHeM remove_order.order_id.)
B PL/SQL ycraHoBJIeH 1eJiblii psi/i IpaBKJI paspelieus KOH(GIMKTOB UMEH, a 9TOM IpobieMe
yaessercd cepbe3Hoe BHUMaHue. 1 X0Ts 3HATh 9T ITPaBUJIa MOJIe3HO, JTyYIlle UCIIOIb30BaTh
YHUKAJIbHBIE HACHTUDUKATOPBI, UTOOBI H30eKaTh TOX0OHBIX KoHMMKTOB. CTapaiitech mucath
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Haexubii koa! Eciiu jke BBl He XOTUTE YTOYHSATDH KAKIYIO IePEMEHHYI0, 4TOOBI 00eCTieunTh
ee YHUKAJIbHOCTD, BaM TIPHUJIETCS THIATETBHO MPOPaboTaTh CXeMy Ha3HAUEHUs UMEH JIJIST
[peIoTBPAIeH s TOA0OHBIX KOH(DIUKTOB.

Bno)eHHble nporpamMmbi

3asepiiasi TeMy BJIOKEeHUs1, 001aCTU AeCTBUS ¥ BUAMMOCTH, CTOUT YIIOMSIHYTh O TAKOH M0~
sie3Hoit BosmoskHocTi PL/SQL, kKak enoscennvie npozpammot (nested programs). Bioskennas
[porpaMma MpecTassser coboii nporeaypy win (hyHKIUIO, KOTOPas IIOJHOCTHIO PA3MEIAeTCst
B pasene 00bsIBIEHUN BHeNHero Oyioka. Biioskennast mporpaMma MOKeT 06pamarhest Ko
BCEM [IEPEMEHHBIM U [TapaMeTpaM, OObsIBJICHHBIM paHee BO BHEIIHeM 0JI0Ke, KaK T0Ka3biBaeT
CJIelyIOI NI TpUMep:

PROCEDURE calc_totals (fudge_factor_in IN NUMBER)

IS
subtotal NUMBER := O;

/* Havano BnoxeHHoro 610ka (B AaHHOM Cjy4ae Mnpouenypsl) .
| O6patuTe BHMMaHue: mpouefypa MOJHOCTHH pasmewaeTcs
| B pasgene obbaBneHuit calc_totals.

*/
PROCEDURE compute_running_total (increment_in IN PLS_INTEGER)
IS
BEGIN
/* NepemeHHas subtotal (cMm. Bblwe) BMAMMA M HaxoauTcs B obnacTu Jeicteua */
subtotal := subtotal + increment_in * fudge_factor_in;
END;
/* KoHel, BnoxeHHoro 6noka */
BEGIN
FOR month_idx IN 1..12
LOOP
compute_running_total (month_idx);
END LOOP;
DBMS_OUTPUT.PUT_LINE('TomoBoit utor: ' || subtotal);
END;

Bioxxennble IporpaMMbl YIIPOLIAIOT YTEHUE U COIPOBOXKIEHUE KO, @ TAK)KE II03BOJIAIOT
MOBTOPHO HMCIOJIB30BATh JIOTUKY, 33/IeHCTBOBAHHYIO B HECKOJIBKUX MecTax 6JoKa. 3a j1o-
HOJIHUTEIBHON nHbOpMalueii o aToil TeMe obpaiaiitech K riase 17.

Ha6op cumBonos PL/SQL

ITporpamma PL/SQL nipezicrasiisier coboii OCIe0BATETbHOCTD KOMAH]I, COCTOSIIINX U3 OJHOM
WJTH HECKOJIBKHMX CTPOK TekcTa. HabGop CMMBOJIOB, U3 KOTOPBIX COCTABJISIIOTCS 3TH CTPOKH,
3aBUCHUT OT MCII0JIb3yeMOT0 B 6ase qaHHbIX Habopa cuMBoJIOB. [list ipumepa B Tabut. 3.1 mpu-
Beziensl cuMBOJIbI Habopa US7ASCII.

Ta6nuua 3.1. Cumsonbl Habopa US7ASCII

Tun CuMBONbI

BykBbI A-Z, a-z

Lndpbl 0-9

3Haku NI@#S%F()_—+=]:;" ' <>,.?2 /N
Mponycku (whitespace) Tabynsiumsi, npoben, HoBas CTpoka, BO3BpaT KapeTku

Kasxpoe kiaroueBoe ci0Bo, onepaTop u jekcema PL/SQL coctout us pasHbIX KOMOMHAIMIT
CHMBOJIOB IaHHOTO Habopa. Ocraercs pasoOdpaThesl, KaK CBS3aTh 9TH CUMBOJIBL IPYT € Apyrom!
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A renepn mobonbiTabii hakT 0 PL/SQL. B nokymentanuu Oracle (a takike B IpeapIIyInx
M3JJAHMSIX STOM KHUTH ) CUMBOJIBL &, { } 1 [ ] TaKsKe OBbLIM OTHECEHBI K CTaHAapPTHOMY HabOPy
CHMBOJIOB. XOT$1 9TH CUMBOJIbI IOIYCTUMBI B JINTEPAIbHBIX cTpoKax, Oracle ne ucrosbsyer
ux B kozie PL/SQL. Bosee Toro, 3T CHMBOJIBI He MOTYT HETTOCPEICTBEHHO BKIIOYATHCS
B M/IEHTU(UKATOPBI, OIIPEJIeIsieMble TIPOTPAMMICTOM.

3anomuure, 4yto A3bk PL/SQL ne yuumovisaem pezucmp cumeonog. Ito 03Ha4aeT, YTO CUM-
BOJIBI BEPXHETO PETUCTPA MHTEPIPETUPYIOTCS TaK K€, KAK CUMBOJIBI HUKHETO PETHCTPa
(KpoMe CIMBOJIOB, 3aKJII0YEHHBIX B OTPAHUYUTEIH, C KOTOPBIMU OHU WHTEPIPETUPYIOTCS KaK
JiiTepasbHasi CTPOKa). B KHMTe BCTpOEHHBIE KI0YEBBIE CJI0BA sI3bIKA (2 TaKKe HEKOTOPbIe
uaeHTudUKaTopbl, ucnosbsyembie Oracle B kauecTBe MMEH BCTPOEHHBIX (DYHKIHUIL U TAKETORB)
OOBIYHO 3AIUCHIBAIOTCS B BEPXHEM PEIUCTPE, & UACHTU(DUKATOPDI, OIPEIE/IsieMbIe ITPOrpaM-
MUCTOM, — B HUXKHEM PETUCTPE.

Hexotopble CHMBOJIBI — KaK MO OT/IEJBHOCTH, TaK U B COYETAHUH C IPYTUMH CUMBOJIAMU —
nmeior B PL/SQL crienmasnbHOe 3HaYeHNe. ITH ClIeIUaTbHbIe CHMBOJIbI (ITPOCTbIE U COCTAB-
HblE) IIepedncaensl B Tabu. 3.2.

Ta6nuua 3.2. lNpocTble 1 CoCcTaBHbIE cneumanbHble cMMBonbl B PL/SQL

CumMBonbl Onucanue
; 3aBepLuaeT 06bsABNEHNS N KOMAHAbI
% WHaukaTop aTpubyTa (aTpubyT Kypcopa, noaobHbIi %ISOPEN, unm atpubyT

HesIBHbIX 06bsIBNEHN, Hanpumep %ROWTYPE) Takxe MCronb3yeTcs B kade-
CTBE CMMBOJIa NOACTaHOBKM B ycnosun LIKE

0O603Ha4eHVe NOACTAHOBKM OAHOMO CMMBOA B ycrioBum LIKE

@ MpW3HaK yaaneHHoro MecTonosoXeHus
Mpu3sHak XocT-nepemMeHHoMn, Hanpumep :block.item B Oracle Forms
*x OnepaTop BO3BeAEHWS B CTENEHb
<>wwm !'= un A= uim ~= | OnepaTop CPaBHEHUS «HE PAaBHO»
[ OnepaTop KOHKaTeHaumu
<< U>> OrpaHuunTenn MeTku
<=Un>= OnepaTopbl CpaBHEHNS «MEHbLUE UM paBHO» W «HoMbLUe NN PaBHO»
= Onepatop np1cBanBaHus
=> OnepaTtop accouuavuum

OnepaTtop AnanasoHa
-- MpW3HaK OAHOCTPOYHOrO KOMMEHTapHsi
/¥ n*/ HayanbHbIN N KOHEYHBIN OFpaHUYMTENN MHOFOCTPOYHOrO KOMMEHTapWst

CHMBOJIBI TPYNTIUPYIOTCS B JIEKCHUECKUE €JMHUIIBI, KOTOPbIE HA3bIBAIOTCS AMOMAPHHIMU,
[OCKOJIbKY OHM IIPEJCTABJIAIOT cO00il HaMMEHBIINE CAMOCTOSATENbHbIE DJIEMEHTDI S3bIKA.
B PL/SQL nexcuyeckuMu eIMHUIIAMU SBJISTIOTCS UAEHTUMUKATOP, JTUTEPAJI, PAa3IEIUTETh
1 KOMMeHTapuil. MBI pacCMOTPUM WX B CIEAYIONTUX Pa3Ieiax.

Upentudpmkartop

Unentudukatop — 310 uMst 06bekTa aHHbiX PL/SQL, KOTOPBIM MOKET OBITH:
KOHCTaHTa WJIN TIepeMeHHast;

HCKJIIOUEHNE;

Kypcop;

UMsI TPOTPAMMBL IIPOIELY Pa, PYHKIMSI, HaKeT, 0ObEKTHBIN THII, TPUITEP U T. 1.;
3ape3epBUPOBAaHHOE CIIOBO;

00000

METKa.
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Nnentudukaroper PL/SQL 06sa1a10T ciieyonumMu CBOUCTBAMU:

Q mmnHa — 10 30 CHMBOJIOB;

O JIOJKHBI HAYWHATHCS € OYKBBI,

O MOTYT BKJIIOYATh CUMBOJIBL «$», «_» U «#»;

Q He JI0JIKHBI CO/IEPKATH MTPOITYCKOB.

Ecim nBa npenTHGMKATOPA PA3INYAIOTCS TOJBKO PETUCTPOM OHOTO MM HECKOJIBKUX CUMBO-
Ji0B, PL/SQIL. 06b14HO BOCIIPUHUMAET UX KaK O[uH uieHTudukarop'. Hanpumep, cregyroriue
UAEHTH(MUKATOPDI CYUTAIOTCS OAANHAKOBBIMU:

lots_of_$MONEY$
LOTS_of_$MONEY$
Lots_of_$Money$

HpI/IMepr AOITyCTUMbBIX UMEH I/ILIeHTI/I(l)I/IKaTOpOBZ

company_id#
primary_acct_responsibility
First_Name

FirstName

address_linel

S123456

Wnentudukaropsl, npuseseHHbie Huxke, B PL/SQL HepomycTimab:

1st_year -- He HauyuMHaeTca c 6yKBbl
procedure-name -- ConepxuT HepgonycTumblii cumson "-"
minimum_%_due -- CofepxuT HefonycTumblii cumson "%"
maximum_value_exploded_for_detail -- MmAa cavwkom AnWHHOE

company ID -- WMa He moxeT coaepxaTb npobenos

W neHTN(hUKATOPHI NCTIOTB3YIOTCS 71T 00PAIeHNsT K 3JIeMEHTaM TIPOTPaMMBbI 1 SIBJISTIOTCST
OJIHUM M3 OCHOBHBIX CPEJICTB Iepefay nHopMaiuu ApyruM nporpamMmMuctam. I1o atoit
NPUYMHE BO MHOTUX OPraHU3alMAaX MPUHUMAIOTCS CTAHJaPTHBIE IPABUIa BHIOOPA UMEH;
JIasKe eCJI B BallleM ITPOEKTe TaKKe MPaBuia OTCYTCTBYIOT, MIMEHA BCe PABHO JOJIKHBI ObITh
COZIEPIKATENbHBIMI... IAJKe €CJIU BbI OyeTe eIMHCTBEHHBIM YeJI0BEKOM, KOTOPBIN Kora-1u60
YBUIUT KOJ!

HekoTopble U3 1paBujl UMEHOBaHKsE 00bEKTOB MOKHO HAPYIIUTD, 3aK/II0Yast MAEHTU(DUKATOD
B KaBbIYKU. MBI He PEKOMEH/LYEM MTOJIB30BaThCSI STHM METOIOM, HO KOT/Ia-HUOYIb BAM MOJKET
BCTPETUTHCST XUTPOYMHBIN KOJI BPOJIE CJIEAYIOIETO:

SQL> DECLARE

2 "pi" CONSTANT NUMBER := 3.141592654;

3 "PI" CONSTANT NUMBER := 3.14159265358979323846;
4 "2 pi" CONSTANT NUMBER := 2 * "pi";

5 BEGIN

6 DBMS_OUTPUT.PUT_LINE('pi: ' || "pi");

7 DBMS_OUTPUT.PUT_LINE('PI: ' || pi);

8 DBMS_OUTPUT.PUT_LINE('2 pi: ' || "2 pi");

9 END;

10 /

pi: 3.141592654

PI: 3.14159265358979323846

2 pi: 6.283185308

O6paTuTe BHUMaHUE: B CTPOKe 7 HAeHTU(PHUKATOP pi ncnob3yercst 0e3 KaBbluek. [I0CKOIbKY
KOMITHJISITOP MpeoGpasyeT Bce HACHTUMUKATOPHI 1 KIIOUEBBIE CIOBA B BEPXHUN PETUCT,
JAHHBIA MIeHTH(DUKATOP OTHOCUTCS K IEPEMEHHOM, 00BSIBJIEHHON B CTPOKE 3 1o UMeHeM PI.

! Iyt 3TOr0 KOMITUJISITOD Ha PaHHEH CTa/[ii KOMITUJISIIIUN TIpeo0pasyeT TEeKCT POrPaMMbl B BEPXHUIT
perucTp.
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MHoraa npreM ¢ KaBblYKamMu IipuMensiercst B SQL-UHCTPYKIUSAX U1 CCHUIKK HA TaOJIUIbI
6a3bl IAHHBIX, UMEHA CTOJIOIOB KOTOPBIX COEPIKAT CHMBOJIBI PA3HBIX PETHCTPOB (HATIPH-
Mep, eCJIM MPOrpaMMUCT HMCI0Jab30Ban Microsoft Access mist cozmanus tabuui Oracle).

3ape3epBupoBaHHbIe C/1I0Ba

Komneuno, Bb160p uaeHTH(GUKATOPOB B IPOrPaMMe HeJlb3si Ha3BaTh MOJHOCTHIO TIPOU3BOJIb-
ubM. Hexkotopsie uneaTndmkatops! (Takue, Kak BEGIN, IF 1 THEN) mmeloT B si3bike PL/SQL
CIleInajbHOE 3HAYEHHE,

B PL/SQL BcTpoennbie naeHTUGUKATOPHI AEASITCS HA B BUAA:

Q KJII04YeBbIE CJIOBA;

O wuneHTUdUKATOPHI MakeTa STANDARD.

BbI He 10/KHBI (2 B GOMBITMHCTBE CJIYYaeB M He CMOJCeme ) NCTIONb30BATh UX B KAUECTBE UMEH
00BEKTOB, 00BSBISIEMBIX B CBOMX IIPOrPAMMAX.

KnoueBble cnoBa

Hexkotopsie nnenTrduKaTophl ¢ TOYKN 3peHust kommuasatopa PL/SQL uMelot cTporo orpe-
JIeJICHHYI0 CeMaHTUKY. VHaye roBopsI, BBI HE CMOKETE ONPEICTUTh TIePEMEHHYI0 C UMEHEM
nnentudukraropa. K takoBsiM oTHOCHTCST, HATIpUMED, CJIOBO END, 3aBepIIAoIee IPorpamMmmy,
yCJI0BHAsE KOMaH/a IF ¥ KOMaH/IbI IIMKJIa. [Ipu TombITKe 0OhSIBUTH TIEPEMEHHYTO C UMEHEM end:

DECLARE
end VARCHAR2(10) := 'blip'; /* He paboTaeT; "end" Henb3a UcCnonb30BaTb
B KayecTBe WMeHU nepemeHHoi. */
BEGIN
DBMS_OUTPUT.PUT_LINE (end);
END;
/

KOMITUJIATOP BbLAaeT coobienue o6 oumoke:

PLS-00103: Encountered the symbol "END" when expecting one of the following:

UpeHnTudunkaropol nakera STANDARD

Takske He CIIe/IyeT UCII0Ib30BaTh B KAUeCTBe MIACHTH(OUKATOPOB UMEHA 0OBEKTOB, OIPEIeIeH-
HbIE B CIEIINaTbHOM BCTPOEHHOM IaKkeTe STANDARD — OZTHOM U3 JIBYX CTAHIAPTHBIX ITaKETOB
PL/SQL. B HeM 06bsBIEHO (GOJIBIIOE KOJIMYECTBO OCHOBHBIX 9JIeMEHTOB si3bika PL/SQL,
BKJTIOYAs! TUIIBI IAHHBIX (Harpumep, PLS_INTEGER) u/ieHTU(hUKATOPOB — UMEHA BCTPOEHHBIX
uckoueHntt (DUP_VAL_ON_INDEX u T. 11.), GyHKIWH (HampuMmep, UPPER, REPLACE 1 TO_DATE).

Bompeku pacripocTpaHeHHOMY MHEHUIO, MIEHTU(PUKATOPHI ITaKeTa STANDARD (11 DBMS_STANDARD,
JIPYTOro CTAHAAPTHOTO TIAKETA) He SGAAI0MCs KIOYEBbIME CI0BaMK. Bbl Mosceme 00bABIATH
COGCTBEHHBIE TIEPEMEHHBIE ¢ TAKMMHU JKe MIMEHAMH, U IIPOrPaMMa YCIIEITHO OTKOMITUIUPYETCSL.
Tem HE MeHee 3TO CO3aCT U3PSAAHYTO MyTAHUILY B BallleM KOJe.

ITaker STANDARD moipo6HO paccMaTpuBaetcs B riiaBe 24.

Kak ns6exxartb MCnNosb30BaHNA 3ape3epBUPOBaHHbIX C/I0B

IMouck K0y cTUMOro UMEHH JIJIsT HAEHTU(DUKATOPA — AAJIEKO He caMast cephe3Hast Ipobiema,
TaK KaK CYIIECTBYIOT MHOTHE THICSTYU KOMOHHAITHI JIOMYCTHMbIX CUMBOJIOB. Borpoc B ipyroM:
KaK y3HaTh, He MCIIOJIb3yeTe JIM BBl 3ape3epBUPOBAHHOE CJI0BO B cBoeil mporpamme? [Ipeske
BCETO KOMITHJISITOP COOOIIIHT O TIOTBITKE MCIIOJIb30BAHMS 3aPE3EPBUPOBAHHOTO CJI0BA B Kaue-
crBe ueHTUUKaTopa. Ecim Baia mo603HATeIbHOCTD 9TUM He OTPAHUYMBAETCS, IOCTPOUTE
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3aIpocC K MPeACTaBIEHUIO VERESERVED_WORDS U TIOTIPOGYHTE OTKOMITUIMPOBATH AMHAMUYECKI
nocrpoennbiii 6,10k PL/SQL, uconb3yiomiuii 3apesepBupoBaHHOE CI0BO B KA4eCTBE UAEHTH -
dukaropa. f Tak 1 MMOCTYTIIIT; COOTBETCTBYIONIUI ClleHapuii XpaHuTcs B (paiine reserved_words.
sql Ha caliTe KHUTH. BBIXO/HbIE TaHHbBIE CIIeHaPHsT HaxXoAaTcs B (hafise reserved.txt.

PeSy]II)TaTbI O4Y€Hb MHTEPECHDI. 061_[[35{ CBO/IKA BBITJIAJIUT TaK:

Reserved Word Analysis Summary

Total count in V$RESERVED_WORDS = 1733

Total number of reserved words = 118

Total number of non-reserved words = 1615

Urtaxk, nogasistoniee OOJIbIIMHCTBO CJIOB, KOTOpbIE Oracle Bxirouaer B 310 IIpejcTaB/IEeHNE, He
SBJAIOTCS (DOPMAJIBHO 3aPe3ePBUPOBAHHBIMU; 9TU CJIOBA MOTYT MCIIOJIb30BaThCs B KAUECTBE
NMEH I/IzIeHTI/Id)I/IKaTOPOB.

B ob6uiem cayyae st pekomenayto usberathb Tex ciios, kotopsie Oracle Corporation ucosb-
3yeT B CBOMX TEXHOJIOTUSIX. A ellle Jiydllle — MCIOJIb3yiiTe MPaBUJa Ha3HAYEHUS] UMEH,
OCHOBaHHbIE HA 110OCJIE/I0BATEIbHOM NIpUMeHeHM TTpedukcoB u cyddukcos. Takue cxembl
MIPAKTUYECKN MCKII0YAIOT CIyJYalfHOe MCIOIb30BaHNe 3ape3epBUPOBaHHBIX coB PL/SQL.

Mponycku u Kro4YeBble C/1I0Ba

W penTrdukatopbl HEOOXOAUMO OTAEIAThH APYT OT APYyra XOTs Obl OAHUM IPOGETIOM WK
pasnenmnTeneM. Bol MoskeTe popMaTHPOBATH TEKCT TPOTPAMMBI, BCTABJISAS IOTIOTHUTCIHHBIE
IPOGEBI, Pa3PBIBBI CTPOK U TaOYJISIIIUU BO BCEX MECTAX, T7Ie MOI'YT HaXOAUThCs TIPOOEIbI, —
CMBICJI KOZIA TIPU 9TOM HE U3MEHUTCH.

HaHpHMep, ABE IpUBEAE€HHbIC HUKE KOMaH/Ibl 9KBUBAJICHTHbI!

IF too_many_orders
THEN

warn_user;
ELSIF no_orders_entered
THEN

prompt_for_orders;
END IF;

IF too_many_orders THEN warn_user;
ELSIF no_orders_entered THEN prompt_for_orders;
END IF;

C apyroii ctopotbl, Npo6esibl, TAbYJIAIMNA U Pa3PbIBbI CTPOK HEAONYCTHMBbI BHYTPH JIEKCH-
YeCKMX eMHUI] — TaKUX, KaKk onepaTop «He paBHO» (!=). Ciemyioniast kKoMaH/1a TPUBOAUT
K OIIMOKEe KOMIIMJISIIIUIL

IF max_salary ! = min_salary THEN -- owubka KomnunAuuu PLS-00103

MOTOMY YTO CMBOJIBI | U = pas/iesieHbl TPOOEIOM.

JiuTtepanbl

Jumepanom (literal) HasbiBaeTcst 3HaUeHUE, C KOTOPBIM HE CBsI3aH MIAEHTU(DUKATOD; OHO Cy-
IIECTBYET «caMo TI0 cebe». Heckombko TpUMepOB TUTEPaNoB, KOTOPbIE MOZYM BCTPETUTHCS

B mporpamme PL/SQL:

O Ywucna:

415, 21.6, 3.141592654f, 7D, NULL

O Crpoku:

'This is my sentence', '01-0CT-1986', q'!hello!', NULL
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O BpemeHHbBIE UHTEPBAJIBL:

INTERVAL '25-6' YEAR TO MONTH, INTERVAL '-18' MONTH, NULL
O Jlornyeckue 3HaYEHNUS:

TRUE, FALSE, NULL

Cybddukc «f» B uncinosom aurepane 3.14159f o6o3nauaer 32-paspsgHoe BelmeCTBEHHOE
uucao B crangapre IEEE 754, yactuuno nognepxusaemom Oracle, Haunnas ¢ Bepcuu 10g
Release 1. AnanornunbsiM o6pasom, 7D — unciio 7, npeacraBieHHoe B 64-paspsagHoM Bellle-
CcTBEHHOM (hopMmarTe.

O crpoke q' 'hello! " ciexyer ynoMsHyTh 0c000. 3HaK | — IMO/IB30BATENBCKUN OrPAHUYK-
Tesib (BO3MOKHOCTD UCIOJB30BAHUS M0JIb30BATENbCKUX OTPAHUUYNTENIEN TaK)Ke TOSIBUIIACH
B Oracle10g). Hauasibaast 6yKBa q U OflMHAPHbIE KABBIYKHU, B KOTOPBIE 3aK/II0YEHO 3HAYECHUE,
COODOTIAIOT KOMITIIISITOPY, UTO | — OTpaHWIMTEND, 8 HE YaCTh 3HAYEHNsT, & CTPOKA COMEPKUAT
IPOCTO CJIOBO hello.

Tun ganubix INTERVAL IIpeiHasHaueH JJist paboThl ¢ MHTEPBAIaMK MEK/LY Olpe/ieJieHHbIMU
JaTaMU WM MOMEHTaM¥ BpeMeHw. [1epBoIii mHTepBaJ B IPUBEIEHHOM BBIIIIE TPUMEPE 03HA-
yaer «4epe3 25 jeT 1 erle 6 MecsIeBy», a BTOpoil — «Ha 18 MecsieB pamees.

XoTs MHTEePBAJIBI MOTYT 33/IaBaThCs B INTEPATHHOM (hopMaTte, A TUTIOB DATE Takasi BO3MOXK-
HOCTB He IIPe[yCMOTPEHA,; CKaKeM, 3HaYeHNe '01-0CT-1986" MHTEPIIPETUPYETCS KAaK CTPOKA,
a He kax Tun Oracle DATE. [la, PL/SQL wnu SQL mozym HessBHO 11peoOpa3oBaTh CTPOKY '01-
0CT-1986' BO BHyTpEHHUI (DOPMAT JaThI Oracle!, Ho 06bIUHO B IIPOrpaMMHOM KOJI€ CJIEIYET
BBINOJHATD BHbIE IPe0OpPa30BaHus C MCIOJIb30BaHUEM BCTPOEHHbIX (yHKIMM. IIpumep:
TO_DATE('01-0CT-1986", 'DD-MON-YYYY')

TO_TIMESTAMP_TZ('©1-0CT-1986 ©0:00:00 -6", 'DD-MON-YYYY HH24:MI:SS TZH')

O6a Boipaskenus Bospparaior Bpemst 00:00:00 1 oxktsi6pst 1986 rona; mepBoe OTHOCUTCS K THITY
JIAaHHBIX DATE, 2 BTOPO€E — K THITY IAaHHBIX BDEMEHHOTO TIITaMIIa C YaCOBBIM T10sicOM. Bo BTopoe
BBIpa’KeHNE TaKKe BKI0YeHa WHMOPMAITIS 0 9acoBOM Tosice (—6 — cMelenne B 4acax OT
obmemuposoro spemern GMT (UCT)).

B otsmame ot naenTHdMKaTOPOB cTPOKOBLIE iuTepasbl PL/SQL uyBCTBUTENBHDI K pETUCTPY
cuMBOJIOB. Kak U cJ1e/10Baio 0Ku1aTh, CJeyolie 1Ba JUTepaia pa3andaloTcs:

'Steven'
'steven’

A mpoBepka caemytomero yciaosus Bozspaniaer FALSE:

IF 'Steven' = 'steven'

NULL

OrcyrerBre 3Hadenus npezcrasisiercss B Oracle kimodessiM ciioBom NULL. Kak rokasano B 1ipe-
JIBITYTIEM pa3jiesie, TePeMEHHbIE MOUTH BeexX TUTIOB fanubix PL/SQL MoryT cymiectBoBaTh
B cocTostHIM NULL (MCKJIIOUEHHE COCTABIISIIOT TOJIBKO aCCOIUATUBHBIE MACCUBBI, IK3EMILIISIPbI
KOTOPBIX BCeraa OTanyHbI oT NULL). [TpaBusbHast 06paboTKa TepeMEeHHbIX CO 3HaYeHeM NULL
U TaK SIBJISIETCS HEIIPOCTOM 3ajadei ist IPOrpaMMKCTa, a NULL-CTPOKHU BA0OABOK TPEOYIOT
0coboro obparieHusl.

! TIpu ycaoBum, uro napamerpy NLS_DATE_FORMAT 6a3bl JaHHBIX MJIM CeaHca 3a/[aH0 3HaYeHUe
DD-MON-YYYY.
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B Oracle SQL 1 PL/SQL NULL-CTpOKa 066140 HEOTIMYMMA OT JINTEPaia U3 HyJIsl CUMBOJIOB,
OyKBaJIbHO IIPEJCTABJAEMOrO B Buzie ' ' (JIBe OAMHAPHBIE KABBIYKH, MEKLY KOTOPHIMU HET HU
oxHoro cumBoJia). Hampumep, cienyiotiee ycaoBue paBao TRUE kak B SQL, tak u 8 PL/SQL:

"' IS NULL

Ecm 8 PL/SQL mepemennoii VARCHAR2 (n) TIPHCBaMBaeTCsI CTPOKA HYJIEBOH IJIMHBI, TO pe-
3YJIBTAT TaKKe CIUTAETCS] PAaBHBIM NULL:

DECLARE
str VARCHAR2(1) := '';
BEGIN
IF str IS NULL -- paBHO TRUE

Takoe TOBe/IeHHE COOTBETCTBYET MpaBuUiaM 06paboTKH cToa6II0B VARCHAR2 B Tabsmiax 6a3
JIAHHDBIX.
Ho ¢ gannbiMu THIIa CHAR 1eJio o6cTout caoxuee. Ecau cosgars 8 PL/SQL niepemenHyIo

THIa CHAR(n) U IIPUCBOMTH €l CTPOKY HYJIEBOH JJIMHBI, 6a3a JaHHBIX 00NOAHsIEem NYCMYio
nepemennyio npobeaamu, B pesyasTaTe 4ero OHa CTAHOBUTCS OTJIUYHON OT NULL:

DECLARE

flag CHAR(2) := ''; =-- CHAR(2) npucBauMBaeTCs CTpPOKa HYy/NeBOW JIJIMHbI
BEGIN

IF flag = ' ' -- paBHO TRUE

IF flag IS NULL ... -- paBHO FALSE

Kak Hu crpaHHO, Takoe TOBeeHne nposisisercs Toabko B PL/SQL. B 6a3e maHHbBIX TIpu
BCTaBKe CTPOKU HYJIEBO#T IJIMHBI B TOJIE TUTIA CHAR(N) COIEPIKUMOE CTOJIOTA HE IOTIOTHSIETCST
npobesiaMu, a 0CTaeTcst paBHBIM NULL!

B atux npumepax npossisiercs yactudanas nogaepskka Oracle sepenii 92 1 99 crangapra ANSI
SQL, corsacHO KOTOPOMY CTPOKa HYJIEBOM JIJTMHBI IOJIKHA OTJIMYATHCS OT NULL-cTpoku. ITo
yrBepxaennsam Oracle, cranzapt OyAeT OJHOCTBIO TOAAEPKUBATLCS B OYIYIIUX BEPCHSX.
BripoueM, pa3roBopbl Ha 3TY TEMY UAYT yKe 15 JIeT 1 TT0Ka 9TOT0 He IPOU3OIILIO.

Basa JaHHDBIX IIBITAECTCA HESIBHO npeo6pa30BaTb NULL K TUITY 3Ha4YeHUsd, HeO6XOI[I/IMOMy
JJIA TEKyLHGfI onepannu. BpeMH OT BpEMEHU MOJKET BOBHUKHYTb HEO6XOI[I/IMOCT]3 B BBIITOJI-
HEHUU SABHbIX npeo6pa30BaHI/If/’1 C UCIIOJIb30BaHUEM CUHTAKCUYECKUX KOHCprKHI/Iﬁ BU/la
TO_NUMBER(NULL) HIH CAST(NULL AS NUMBER).

OavHapHble KaBblMKWU BHYTPU CTPOKU

HenpusitHas cropoHa paboThl CO CTPOKOBBIMHE JIMTEPAJIAMH [TPOSIBIISIETCS TOT/IA, KOT/A BaM
HY’KHO BKJIIOUWMTH B CTPOKY OJMHAPHY0 KaBbruky. o Bbixoma Oracle10g onna mutepanbHas
KaBbIYKa BHYTPU CTPOKK 0O03HAYAIACH YIBOCHUEM CHMBOJIA KaBbIYKU. [IpruMepsr:

Jlutepan (c orpaHuuMTENIeM No YMOTYaHUIO) dakTUueckoe 3HaueHue

'There''s no business like show business.' There's no business like show business.
'"Hound of the Baskervilles"' "Hound of the Baskervilles"
'''hello'""’ 'hello’

Harpumep, 13 3TUX IPUMEPOB CJIEYET, YTO ISl IPEACTABIEHS JINTepaa U3 IBYX OJMHOY-
HBIX KaBbIUEK TPeOyeTCsl LeJIbIX IeCTh CUMBOJIOB. [ YIIPOIeHU II0400HBIX KOHCTPY KLU
B Oracle10g nosiBUIKCH crienuajibHble OrpaHnYuTe . JIuTepas Ha4YnHAeTCst ¢ CUMBOJIA |,
a BBIpaKEHIE B OTPAHNYNTENISAX 3aKII0UAETCSI B OMHOYHbIE KaBBIYKH. B caemyromieit Tabuite
MIPUBE/IEHBI IIPUMEPBI UCTIOIb30BAHUS ATOTO CUHTAKCUCA.
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Jintepan (co cneumasbHbIMM OFPaHNYUTENSAMM) ®daKTU4YecKoe 3HauYeHne

q' ( There's no business like show There's no business like show business.
business.) '

q' { "Hound of the Baskervilles" } ' "Hound of the Baskervilles"

qI [ L} ] L} L}

q' !'hello" ! ' 'hello’

q 1l | L I ' n

Kak Bu1HO 13 IpUMepOoB, BbI MOKETE MCIIOIb30BaTh Kak pocThie orpanuuuTesu (1, | n . 1.),
TaK ¥ «IIapHbIe»: JIeBast U [paBasi KPYTJible, (DUTYPHbBIE U KBAAPATHbIE CKOOKU.

Hamnocnenok ciemyer 3aMeTUTD, YTO CUMBOJI TBOITHOM KaBBIYKU B CTPOKOBBIX JTUTEPAJIAX HE
HMeEeT CHeIMaJbHOrO 3HAYeHUs, a MHTEPIIPETUPYETCs TaK JKe, Kak OykBa uiu mudpa.

Yucnosblie nutepanbl

YucmoBble JIUTEPATBl MOTYT OBITh TEJBIMU WU JA€HCTBUTEIBHBIME (TO €CTh COEPIKalln-
MU ApoOHYIO YacTh) ynciaamu. 3amersre, uto PL/SQL paccmarpusaer yucao 154.00 kak
JIEACTBUTEIHHOE, XOTSI €r0 APoOHAst YacTh paBHA HYJIFO U C TOYKU 3PEHUST MATEMaTHKN OHO
siBJIsieTCs 1esibiM. [lesible U JielicTBUTEbHbIE YUC/IA UMEIOT PAa3HOE BHYTPEHHee I1peJICTaBie-
HIe€, U IIpeoOpa3oBaHue YncJia U3 OJHOU (hOPMBI B IPYTYIO TPEOYET OIPE/IeIEHHBIX PECYPCOB.

II.HH orpeaeqeHnA YUCJTOBbIX JIUTEPAJIOB MOJKET MCIT0Jb30BATHCA IKCIIOHEHI[MAJIbHASA (Ha-

yuHast) 3anuch. byksa E (B BepxHeM WM HIKHEM perucTpe) obosHauaet crenensb 10 (Ha-
mpumep, 3.05E19, 12e-5).

Hauwunas ¢ Bepcun Oracle Database 10g, BeliecTBeHHbIE YHCIa MOTYT IIPEACTABISTHCH KaK
turiom Oracle NUMBER, Tak u crangaprabiM tunioMm IEEE 754 ¢ maBatonieii Toukoit. K mo-
cllelHel KaTeropuu OTHOCATCS TUIIbI BINARY (32-paspsiaHoe; o6o3Hadaercs cyGhurcom F)
1 BINARY DOUBLE (64-paspsiaHoe; obosHauaeTcst cyurcom D).

B cootBerctBum co crangaproM IEEE, B HEKOTOPBIX BBIPAKEHUSIX MOTYT HUCIIOIB30BATHCS
MMEHOBaHHbIE KOHCTAHTBI U3 CJAEAYIOIei TaO IHIIbL.

OnucaHue BINARY (32-pa3psaHoe) BINARY DOUBLE (64-pa3psaHoe)

«He uncno» (NaN, Not BINARY_FLOAT_NAN BINARY_DOUBLE_NAN
a Number): pe3ynbTaTt feneHus
Ha 0 Unn HeaeNnCTBUTENBHOM

onepauum

MonoxuTensHas 6eckoHedHocTb | BINARY_FLOAT_INFINITY BINARY_DOUBLE_INFINITY
A6contoTHOEe Hambonbluee BINARY_FLOAT_MAX_NORMAL BINARY_DOUBLE_MAX_NORMAL
4YnNCNo, KOTOpoe MOXET BbITb

npeacTaBneHo

HaumeHbLee HopManbHoe unc- | BINARY_FLOAT_MIN_NORMAL BINARY_DOUBLE_MIN_NORMAL

110; MOPOr NOTEPU 3HAYMMOCTH

Haunbonbluee nonoxutensHoe BINARY_FLOAT_MAX_SUBNORMAL | BINARY_DOUBLE_MAX_SUBNORMAL
UNCII0, MeHbLUEE Mopora no-
TepW 3HAYMMOCTH
Ab6ConoTHOE HauMeHbLLIee BINARY_FLOAT_MIN_SUBNORMAL | BINARY_DOUBLE_MIN_SUBNORMAL
UMUCNIO, KOTOPOE MOXET BbITh
NpesCcTaBneHo

Jlornueckue (6ynesckue) nurepanbl

[lnst npeacraBienus gorndeckux sHavenuit B PL/SQL omnpezaesneno apa sutepasa: TRUE
1 FALSE. DTO He CTPOKH U UX He HY>KHO 3aKJTI0YaTh B KaBBIYKU. OHU UCTIOIB3YIOTCS IS TIPU-
CBaWBaHUsI 3HAYEHN T JIOTMYECKUM IT€PEMEHHBIM, KaK B CJIE/IYIOIIEM IIPUMEPE:
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DECLARE

enough_money BOOLEAN; -- Ob6bAaBneHMe NOrum4yeckoi nepemeHHomn
BEGIN

enough_money := FALSE; -- lpucBauBaHue 3HayeHuA
END;

[Tpu mpoBepKe JTOTMYECKOTO 3HAYECHUS JTUTEPAT MOKHO He YKa3bIBATh — THUII TIepeMEHHON
TOBOPHT caM 3a cebst:
DECLARE
enough_money BOOLEAN;
BEGIN

IF enough_money
THEN

Jloruueckoe BbIpasKeHue, TIEPEMEHHAST UM KOHCTAHTA TAaKXKe MOTYT ObITh PaBHBI NULL — He-
orpezieJIeHHOMY 3HAYEHUIO, KOTOpOe He ABJseTcs HU TRUE, HU FALSE. 32 TOTOJTHUTENbHON
urbopMmarnuei obpanaitech K TIaBe 4.

Touka € 3anfTOM Kak pa3aenuTesb

ITporpamma Ha PL/SQL npescrasisieT co60i IOCTe0BATEIBHOCTD OOBSIBJICHUN U KOMAH]I,
KOTOPbIE OIPEIEISIOTCS JIOTHYECKH, a He (hU3UYeCKN — WHAYE TOBOPST, UX TPAHUIIBI OTIPe/Ieis-
10TCST He (PU3MYecKrM 3aBepIlieHHeM CTPOKH KO/Ia, a CHeITMAIbHBIM 3aBepIINTeIeM — CMBOJIOM
TOUKH ¢ 3andToi (;). bosee Toro, ogHa KoMaH1a HEPEIKO PACIIPOCTPAHSIETCS Ha HECKOTBKO
CTPOK Jjis1 yioOcTBa uTeHust. Harmpumep, cieayolnast KoMaH/a IF 3aHMMAeT YeThiPe CTPOKH,
a OTCTYIIBI H0JIee HATJISIIHO BBIAESIOT JIOTHKY ee PaboThL:
IF salary < min_salary (2003)
THEN

salary := salary + salary * .25;
END IF;
B Helt mpuCyTCTBYIOT IBa CHMBOJIA TOUKHU € 3anATOH. [1epBbIil oTMeyaeT KoHell eTMHCTBEHHOMN
KOMAH/IbI IPICBANBAHUST B KOHCTPYKINN IF-END IF, a BTOPO# — KOHeIl KOMaH/bI IF. ITY KO-
MaH/[y MOKHO GbLIO Gbl 3aITUCATh B OJIHON (PM3MYECKOU CTPOKE, Pe3yJIbraT OYeT OIMHAKOBBIM:

IF salary < min_salary (2003) THEN salary := salary + salary*.25; END IF;

Kaxmast ncrosHsgemMast KOMaH/a JIOJIKHA 3aBepIIaTbest TOUKOH € 3arsTOM, 1ake ecan oHa
BJIOJKEHA B IPyTyI0 KoMauay. Ho ecsiv BbI CTpEMUTECHh K TOMY, 4TOOBI Balll KO HOPMaJIbHO
YUTATICSI, MBI HE PEKOMEH/IyeM O0beIMHSTh PasHble KOMIIOHEHTBI KOMAH/IbI IF B OJIHOI CTPOKE.
U BooOI1Ie KaXKIYI0 KOMAH/Y WU 00bSABJICHUE JKeIATeIbHO Pa3MEIaTh B OTAEJIbHON CTPOKE.
IF salary < min_salary (2003)
THEN

salary := salary + salary * .25;
END IF;
B nem conepskutcd Ba ciMBOJIa TOUKH € 3an14ToN. [1epBblil oTMedaeT KoHell e[MHCTBEHHOM
KOMaH/[bl IPUCBANBAHUS B KOHCTPYKINH IF-END IF, a BTOPOil — KoHell komaHab! [F. 9Ty xo-
MaH/[y MOKHO OBLIO GBI 3AITKCATH B O1HO (DU3NYECKOIT CTPOKE, PE3yIBTaT OYIET OJUHAKOBBIM:

IF salary < min_salary (2003) THEN salary := salary + salary*.25; END IF;

Kaxnas ncmonasgeMas KOMaH/Ia TOJKHA 3aBePIIAaThC TOUKON € 3aISTOMN, JaXKe eCJIU OHa
BJIOJKEHA B IPYTryio KoMaHay. Ho eciin BbI cTpeMUTECh K TOMY, 4TOOBI BaIll KO HOPMALLHO
YUTAJNCS, MBI He PEKOMEHyeM 00beMHATh Pa3Hble KOMIIOHEHTbI KOMaH/Ibl IF B OAHOI
cTpoke. M Boob1e Kax/yto KOMaHIy K 0ObsIBIEHNE JKeJIaTeIbHO pasMeliaTh B OTIeb-
HOM CTPOKe.
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KoMMeHTapum

Hannuwue nosicHsitonero tekcra (Kommenmapues) siBJsieTCsl BAXKHBIM TTPU3HAKOM XOPOIIei
rporpamMmMbl. B JaHHOI KHUTE TPUBOAUTCS MHOKECTBO COBETOB, TIOSICHSTIONINX, KAK C/IEIaTh
MIPOrPaMMBbI CAMOIOKYMEHTUPYEMBIMHY 32 CYET UCTIOJIb30BAHUS TPOAYMAHHBIX COTJIAIIEHII
00 UMeHax ¥ MOy JIbHOTO T1ox0Aa. OZHAKO ISk TOHUMAHK CJI0KHOTO IPOIPAMMHOIO KO
aToro ele He goctarouro. PL/SQL npeasaraer pa3spaboTuynKam JBe PasHOBUIHOCTH KOM-
MEHTApPUER: OJIHOCTPOYHbBIE U MHOTOCTPOYHBIE.

OAHOCTPOYHbIE KOMMEHTapum

O].IHOCTpO'—IHbIe KOMMEHTapu HAYMHAIOTCA C IBYX He(bHCOB (- - ), MEK/Yy KOTOPbIMU HE MOJKET
OBITD HpO6e]IOB WU KaKUX-JI100 APYTUX CUMBOJIOB. Becsn Tekct nocie ABYX ,Z[e(pI/ICOB n 10
KOHIIa (l)I/ISI/I'{eCKOﬁ CTPOKH paCCMaATPUBAECTCA KaK KOMMeHTapI/Iﬁ 1 UTHOPUPYETCA KOMITNJIA-
TOPOM. Ecmm Ba /:[e(bﬂca CTOAT B Ha4aJie CTPOKH, TO KOMMEHTAPUEM CUHHUTAECTCA BCA CTPOKaA.

3amnoMHuTe: 1Ba Medrica MoMevanT Kak KOMMEHTaPHUI TOJbKO OCTaTOK (hM3UIECKOI CTPOKH,
a He jormdeckoit komauabl PL/SQL. B cremytomeii komanze IF OMHOCTPOYHBI KOMMEHTAPHIH
MTOSICHSIET JIOTUKY YCJIOBHOTO BBIPAKEHUS:

IF salary < min_salary (2003) -- OyHKuMsA BO3BpalaeT MWUHUMAJIbHYW FOAOBYW 3apnnaTy.
THEN

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

M HOroCTpo4yHbi€é KOMMEHTapum

Eciit oiHOCTPOUHBIE KOMMEHTAPUK YIOOHbI JJIst KPATKOTO OlUCAHKst PPArMEHTOB KO HJIK
BPEMEHHOTO UCKJIIOYEHsI CTPOKHU IIPOTPAMMBI 113 06PAabOTKI, TO MHOTOCTPOYHbBIE O3BOJISIIOT
BKJIIOYATH B TIPOTPAMMY AJIUHHBIN COMTPOBOANTENBHBIN TEKCT WU TIOSICHEHUS.

MHOTOCTPOYHBII KOMMEHTApU pa3MeniaeTcss MeXKAy HadaabHbIM (/%) u KoHeuHbIM (*/)
orpannuuressimu. PL/SQL paccmaTpuBaeT BeCh TEKCT MEK/LY ATUMU JIBYMSI [TapaMU CUMBOJIOB
KaK 4acTb KOMMEHTapHs 1 UTHOPUPYETCS KOMITHIISITOPOM.

B cJelyomieMm rnpmumepe MHOI‘OCTpO‘:[HbIﬁ KOMMeHTapI/Iﬁ paciioJjiaraeTcsd B pad/iesie 3arojioBKa
TIpo1Eeyphl. Cronbuk n3 BEPTUKAJBHBIX YEPT Y JIEBOTO Kpasi IOMOTAET 3PUTEJIbHO BBIACJINTD
KOMMeHTapI/IfI B IIpOTrpaMMe:

PROCEDURE calc_revenue (company_id IN NUMBER) IS
/*
| Wms nporpammei: calc_revenue
| ABTop: CTuBeH OeiepwTeitH
| UcTopua nsmeneHwmii:
| 10-06-2009 — BBeAeHMEe HOBbIX Gopmyn
|  23-10-2008 — cospaHue nporpammbl
|*/
BEGIN
END;
C MoMOTIThI0 MHOTOCTPOYHBIX KOMMEHTAPHEB TaKKe MOKHO OTMEHUTD BBITIOJHEHE YACTH TIPO-
T'PaMMHOTO KO/la Ha BpeMs TECTUPOBAHU . B CJeyIOoIIeM ITprUuMepe NJOTIMOJIHUTE/IbHbIE YCIOBUA
B omepatope EXIT UTHOPUPYIOTCS 751 HATTPaBJAEHHOTO TeCTUPOBAHMS QYHKITNN a_delimiter:
EXIT WHEN a_delimiter (next_char)
/*
OR

(was_a_delimiter AND NOT a_delimiter (next_char))

*/

E]
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KnwoueBoe cnoso PRAGMA

KitoueBoe ¢10Bo PRAGMA ITPOMCXOUT U3 TPEUECKOTO SI3bIKA, T/I€ OHO O3HAYAET <«/IeiiCTBUE
WJIK <Ollepaluio». B Apyrux g3bikax IMporpaMMUPOBaHIs STUM KJIIOYEBbIM CI0BOM OOBIYHO
[OMEYAIOTCSI CTPOKK UCXOIHOTO KOJIa C OTIMCAHUEM JeACTBUN, KOTOPbIE J0JIKHBI OBITH ITPe/-
MPUHSTH KOMITIIITOPOM. [o cyTu, KioueBoe cioBo PRAGMA SIBJISIETCSI IMPEKTUBOM, KOTOPAst
nepegaer HeKOTOPYIo YIPaBJISIONYI0 HHGOPMAIUIO KOMIIUJISATOPY, HO He npeobpasyercs
HETIOCPEICTBEHHO B UCIOJIHSIEMBII KO,

KioueBoe cioBo PRAGMA B PL/SQL umeer cienyommii CHHTaKCHC:
PRAGMA dupekmuBa;

Kowmmnsitop PL/SQL no3Bosisier pasMeniarh Takue AUPEKTUBbI B JIIOOON TOUKe pasjesia
00BSABJIEHHI, HO [IJIsI HEKOTOPBIX TUPEKTUB YCTAHABIUBAIOTCS IOMOTHUTENbHbIE TPeOOBAHMS
K pasmenienuio. PL/SQL noasep:xuBaet cienyioniye AMPEeKTUBDIL:

QO AUTONOMOUS_TRANSACTION — IPUKa3bIBAET UCTIOTHUTEIbHOMY 11py PL/SQL BbITIONHUTD
COXpaHEHUe WJIM OTKAT JIObIX U3MEHEHUIH, BHECEHHBIX B 6a3y JIaHHBIX B TeKy1ieM OJIOKe,
6e3 BO3/IefiCTBUS HA IVIABHYIO UJIM BHEITHIOW TPAH3aKIIUIO. 32 IOTOJHUTEIbHON HHMOP-
Manueil obpaiaiTecs K Tiase 14.

O EXCEPTION_INIT — IPHKa3bIBaeT KOMIMJISITOPY CBSI3aTh KOHKPETHBI HOMEDP OIMMOKH
¢ uAeHTUhUKATOPOM, 00bSBJIEHHBIM B IIPOrpaMMe Kak uckiiodetnue. Vpentudurarop
JIOJIKEH COOTBETCTBOBATD MPAaBUJIaM OOBSIBJICHUS UCKIIOUEHUN. 3a A0NOJHUTEIBHOIT
unbopmarueii obpaiiaiitech K riase 6.

Q RESTRICT_REFERENCES — 3a/1a€T JIJIsi KOMIUJISITOPA YPOBEHb YNCTOTHI IIPOTPAMMHOTO T1a-
KeTta (OTCYTCTBUS AE€HCTBUMN, BHI3BIBAIONIIX TTOOOUHBIE 3 (hEKTHI). 3a IOTMOTHUTETHHON
nndopmanueit obpamaiitecs  raase 17.

QO SERIALLY_REUSABLE — coobuiaer ucnosinutesbHomy siapy PL/SQL, uto gannbie ypoBHU
[aKera He JOJIKHbI COXPAHATHCS MEXKY 00palleHUsIMU K HUM. 3a JONOJHUTEIbHON UH-
dopmanmeit obparmaiitecs K riase 18.

Caenytonuit 6JI0K JIIEMOHCTPUPYET IIpUMeHeHne AUPEeKTUBbI EXCEPTION_INIT /1 Ha3HauYeHUsT
MMEHU BCTPOCHHOMY HCKJIIOYECHUIO. Ecau satoro He caeisaTb, TO UCKJIIOYEHUE 6}7[[6'1‘ NMETDb
TOJIBKO HOMEP.
DECLARE

no_such_sequence EXCEPTION;

PRAGMA EXCEPTION_INIT (no_such_sequence, -2289);
BEGIN

EXCEPTION
WHEN no_such_sequence
THEN

g$error_manager.raise_error ('Sequence not defined');
END;

MeTkn

Metku PL/SQL npesnaznaueHsl st IPUCBAUBAHUS UMEHU OIIPE/I€JIEHHOI YacTH ITPOrpam-
Mbl. CHHTaKCHC METKH:

<<udeHmugpukamop>>

3uech udenmuguxamop — 3ro gonycrumbiii ugentudurarop PL/SQL (nnuuoii 1o 30 cum-
BOJIOB U HAUMHAOIIMIACS ¢ OYKBBI — cM. pazae <« aenTudukarops). MeTka He UMeeT 3a-
BEPIIUTEJIS]; OHA PACIIOJIATAETCSI HEIIOCPEACTBEHHO Iiepesi (hParMeHTOM KO/a, IMsI KOTOPOTO
OHA OIPENEJISIET, TaXKe eCJIU ITO TIPOCTAsT KOMAHIa NULL:
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BEGIN

<<the_spot>>
NULL;

ITockoJIbKY aHOHUMHBIN GJIOK TIPEACTABJISIET COOGOMU IPYIITY MCIIOJTHAEMbIX KOMAHI, C TIOMO-
IIBI0 METKM MOKHO 3aaTh UMsI aHOHUMHOTO 6J10Ka (Ha BpeMs ero BbinonHenus ). [Ipumep:

<<insert_but_ignore_dups>>
BEGIN
INSERT INTO catalog
VALUES (...);
EXCEPTION
WHEN DUP_VAL_ON_INDEX
THEN
NULL;
END insert_but_ignore_dups;

bBioku gacto UMEHYIOT [JIA TOTO, I-ITO6I)I KO JIy4dIIi€e YUTaJICA. [IaBaH 6JIOKy nMs, BbI 1eJIacTe
KOJI CamoO0oKyMenmupyemviM. 3a0IHO BbI ellle Pa3 3a[yMaeTech Hajl TeM, 4TO OH JeJiaeT (MHO-
I'la 9TO JaKe IIOMOraeT HalTH He3aMe4YeHHbIe OH_[I/I6KI/I). Metkn HCIIOJIb3YIOTCA TaKyKe JIA
YTOYHEHHNA CCBIJIOK Ha 3JIEMEHTDBI BHEITHETO 6]IOK3., NMeEHa KOTOPBIX COBIIA/IAIOT C UME€HaAMMN
TeKyIero (BaoxkeHHOro) 6soka. IIpumep:

<<outerblock>>

DECLARE

counter INTEGER := 0O;
BEGIN

DECLARE
counter INTEGER := 1;
BEGIN

IF counter = outerblock.counter
THEN

END IF;
END;
END;
Bes MeTkn 6710Ka HEBO3MOKHO Pa3IndUTh JBe TePEMEHHBIE C OMHAKOBBIMI IMEHAMU counter
(Bpouem, npobJeMa Jiydlile PelraeTcs IPUCBauBaHUeM Pa3HbIX HMEH ).

Y MeTOK Takske ecTb TPeTbst (DYHKIIUSI: OHU MOTYT CJYXKHUTh IeJIEBBIMUA TOUKAMU ME€PEX0/Ia
JIJII KOMaH/[ GOTO (9Ta KOMaH/la pacCMaTPUBAETC B TJIaBe 4).

XO0Tst HEKOTOPbIE TPOTPAMMBI, C KOTOPBIMHU MHE JI0BEJIOCH PAGOTATH, HCTIOIH30BAIN MET-
KU, TTOCJIeHsIsT (PYHKITNS METOK BaskHee BCeX TPeX MPEAbIAYINX BMECTe B3SIThIX: METKA
MOKET MCITOJIb30BaThCS B KaUeCTBe I[eJIeBOM TOYKM OTlepaTopa BBIX0/a U3 BIOKEHHBIX
IIUKJIOB EXIT:
BEGIN
<<outer_loop>>
LOOP
LOOP
EXIT outer_loop;
END LOOP;
KomMaHda;
END LOOP;
END;
Bes meTku <<outer_loop>> komanga EXIT ocyimecTBUT BBIXO TOTBKO M3 BHYTPEHHETO
IIMKJIa, TOCJIE YeT0 OY/IET BBIMOJHEHA KOMAHOA, 9TO COBEPIIEHHO usJuiiHe. Mtak, B JaHHOM
cilydyae MeTKa I03BOJIsAJIa Peaju30BaTh (QyHKIMOHAIbHOCTD, KOTOPYIo B PL/SQL GbLi0o 6b1
3aTPYJAHUTEIBHO PEaU30BaTh APYTUM CIIOCOOOM.






CtpykTtypa nporpammsbl PL/SQL

B 27011 YacTH KHUTH PaccMaTpUBAIOTCS OCHOBBI IPOTPAMMHIPOBAHUS U TIPO-
rpammublie KoHCTpykim PL/SQL. B riaBax ¢ 4 1o 6 npenctaBiieHbl yCI0B-
Hble KOMaH/bl (IF 1 CASE) M OIlepaToOpBbl yIIPaBJIeHI IOCIE/I0BATEIbHOCTBIO
BBITIOTHEHUST (GOTO 1 NULL), IIMKJIBI U Oriepatop CONTINUE, MOSIBUBIITHIICS
B Oraclel1g, a Taxske meronl 06pabotku uckmouenuii 8 PL/SQL. Tlocie
3HAKOMCTBA C 9TOU YaCThIO KHUTH BBl HAYYUTECH COCTABJISITH OJIOKH KOJIa,
OTBEYAIOIIIE CJIOKHBIM TPEOOBAHISIM BAITHX MPUTOKEHH.



YcnoBHble KOMaHAbl U Nepexoabl

B 3701 r71aBe Bl TO3HAKOMUTECH C JIBYMSI TUTIAMU yITpaBJisiionux komanz PL/SQL: ycioBHbI-
MU KOMaH/IaMH ¥ KOMaH/[aMH1 rtepexo/ia. KoMaH bl mepBoro Tina, IpucyTCTBYIONINE IOYTH BO
BCeX ITporpamMmax, yIpasJIsioT OCe/[0BaTeIbHOCTHIO BHITOJHEHMS TPOrPaMMHOTI0 Ko/l B 3a-
BUICHIMOCTH OT 3a/TaHHBIX ycsroBuitl. B s3bke PL/SQL x aT01i KaTeropuu OTHOCATCS KOMaH/IbI
IF-THEN-ELSE 1 CASE. Tax:Ke CyIIecTBYIOT TaK Ha3bIBaeMble CASE-BBIPAsKEHUS, KOTOPBIE MHOT/A
HO3BOJISIIOT 000UTHCH 6e3 KOMaH/[ IF U CASE. 3HAYUTENIHLHO PEXKe UCIIOMb3YIOTCS KOMAaH/IbI
BTOPOTO THIIA: GOTO (6€3yCcI0BHBIN Mepexo/) U NULL (He BhIOJIHIeT HUKAKIX JAeCTBYIA).

KoMmaHpabl! IF

KOMaHZ[a IF peain3yeT JIOTUKY YCJIOBHOTO BBINOJIHEHN ST KOMaH/[ IIPOrPaMMBbl. Cee IIOMOIIIbIO
MOJKHO peasn30BaTb KOHCTPYKIIMU CJEAYIOIIEro BUaa:

O Ecuu oxmazn Haxoaures B npezesiax ot $10 000 xo $20 000, nauwmcmth peMuio B pas-
mepe $1500.

O Ecuu komwtekius cogepxkut 6oaee 100 31eMeHTOB, yAAINTH JUIIHEE,
Komanza IF cymiecTByer B Tpex (popMax, IpeACTaBIeHHBIX B CIeAyIONnel Tabuile.

Pa3sHoBupHocTb IF XapaKTepucTuku

IF THEN END IF; MpocTenwas dopma koMaHabl IF. Ycnosue mexay IF u THEN onpege-
NISIET, AO/HKHA NN BbIMOSIHATLCS rpynna KOMaHa, HaxoaaLwasncs Mexay
THEN n END IF. Ecnu pe3ynbtaTt npoBepku ycnosusa paseH FALSE nnu
NULL, TO koA He BbINONHAETCH

IF THEN ELSE END IF; Peanusaums noruku «nnn-unu». B 3aBMCMMOCTU OT YC/TIOBUS MEXAY
KnoyeBbiMKU cnoBamu IF u THEN BbINONHAETCS NMMB0 KOA, HaxoaaLWwmncs
mexay THEN un ELSE, nn6o koa mexay ELSE n END IF. B ntobom cnyyae
BbINOJSIHSETCS TOMbKO OAHA M3 ABYX MPYMM UCMOSTHSEMbIX KOMaHA

IF THEN ELSIF ELSE END IF; | lMocneaHss, u camas cnoxHas, copma IF Bbibupaet aeicteue u3 Habopa
B3aVIMOMCKJTIOYAIOLLMX YCIIOBUIM U BbINOJTHSET COOTBETCTBYIOLLYIO Fpynny
UCMONHsAEMbIX KoMaHZA. Ecnv Bbl nuwweTe nofobHyto kKoHCTpyKumio IF

B Bepcum Oracle9i Release 1 v Bbille, nogyMaiiTe, HE 3aMEeHUTL SN ee
KomaHzol BbiGopa CASE

Kom6buHauua IF-THEN

OO6muii CHHTaKCUC KOHCTPYKIMU IF-THEN BBITJISAUT TaK:

IF ycnoBue
THEN

. hocnedoBamenbHOCMb UCNO/IHAEGMbIX KOMAHO . . .
END IF;
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BI[GCI) yciosue — I3TO JIOTUYECKad 1MepeMeHHasA, KOHCTaHTa WJIN JIOTUYECKOE BbIpasKeHUE
C pe3yabraToM TRUE, FALSE i NULL. Wcnonasiemble KOMaHbI MEXY KJIIIOUEBBIMU CJIOBAMU
THEN 11 END IF BBITIOJIHAIOTCS, €CJIM Pe3YJIbTaT IPOBEPKU YCJIOBU paBeH TRUE, 1 HE BbIITOJIHSI-
I0TCSI — €CJIM OH paBeH FALSE mjm NULL.

TPEX3HAYHASA JIOTUKA

Jlormyeckue BbIpaskeHNsI MOTYT BO3BpaIaTh TPU BO3MOKHBIX pe3yJibraTa. Kora Bce 3Have-
HUSI B JIOTHYECKOM BbIpaskeHnu usBectHbl, pe3yssrar pasen TRUE win FALSE. Hanpuwmep,
HMCTUHHOCTD WJIN JIOKHOCTD BbIPAXKEHUI B/

(2 < 3) AND (5 < 10)

coMHeHUH He BbI3bIBaeT. OIHAKO MHOT/IA OKA3BIBAETCS, YTO HEKOTOPhIE 3HAUYEHUS B BBI-
PaKEHUU HEM3BECTHBL. ITO MOXKET ObITh CBSI3aHO C TEM, YTO COOTBETCTBYIOIIME CTOIOIbI
6asbl gannbix cogepxkar NULL waun octaiuch mycrbiMu. Kakum goJKeH ObITh pesyJisrar
Boeipaxkenuit ¢ NULL, nanpumep:

2 < NULL

Taxk kax oTcyTCTBYIOLIEE 3HAUEHNE HEU3BECTHO, HA 3TOT BOIPOC MOKHO JIaTh TOJBKO OJIMH
otBeT: «HeussectHo». B aTOM U 3aKi04aeTcs CyTh Tak Ha3blBaeMOIl TPeX3HAUHOIl J10rH-
KI — BO3MOKHBIMHU pesyJisrataMu MoryT GbiTh He Tosibko TRUE u FALSE, Ho n NULL.

Ecan BBl 3ax0THTE GOJIBIIE Y3HATH O TPEX3HAYHOIL JIOTHKE, 1 PEKOMEH/YIO cTaThbio JleKca jie
Xaana u [Isxonarana Tennnka «Nulls: Nothing to Worry About» us Oracle Magazine. Taxske
noJie3Hyo nadopmanuo MokHO Haiiti B kiure C. [[x. leiita «Database in Depth: Relational
Theory for the Practitioners. Mbi elile BepHEMCS K TPEX3HAYHOIT JIOTUKE B 9TOI1 TJIaBE.

Cremyrorast ycsioBHas KOMaHZa IF CPaBHUBAET /IBA YNCJIOBBIX 3HAUEHUS. YUTHUTE, YTO €CJIH
OJIHO M3 HUX PaBHO NULL, TO ¥ pe3yJIbTaT BCETO BBHIPA)KEHUS paBeH NULL (ecsu mepeMeHHast
salary paBHa NULL, TO give_bonus He BBITIOJHSIETCS ):
IF salary > 40000
THEN

give_bonus (employee_id,500);
END IF;
¥ npaBuJa, corsacHo KOTOPOMY NULL B JIOTHYECKOM BBIPASKEHUH /IaeT pe3yJIbTaT NULL, IMeIoTCs
uckmodyenus. Hekoropsie onepatopsl U GyHKINU CHENUAIBHO PEATM30BaHbI TAK, YTOObI IPU
pabore ¢ NULL OHU JlaBaJiu Pe3yJibTaThl TRUE 1 FALSE (HO He NULL). Hanpumep, A1t IpoBepKu
3HaYeHus NULL MOKHO BOCIIOJIb30BAaThCsI KOHCTPYKIUEN IS NULL:
IF salary > 40000 OR salary IS NULL
THEN

give_bonus (employee_id,500);
END IF;
B aTtom nipumepe ycaoBue salary IS NULL faet pe3yJbrar TRUE, eciiv salary He COIEPKUT
3Ha4YeHusd, 1 pe3yabraT FALSE BO BCEX OCTAJIbHBIX CIy4YasiX.

Ilist obHapyskeHust Bo3MoskHbIX 3HaueHuil NULL u ux 06paboTku y1o6HO IPUMEHSITH
takue orrepatopsl, Kak ISNULL u ISNOT NULL, nmm dpyaxmmu COALESCE n NVL2.
Jlis kaxx10i mepeMeHHON B KasKJIOM HaIlMCAaHHOM BaMU JIOTHYECKOM BBbIpakKeHUH 110~
yMaiiTe, 9TO TPOU30UIET, ecin 3Ta iepeMeHHast cogepxuT NULL.
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Kitouessie ciioBa IF, THEN 1 END IF He 06s3aTeIbHO pasMellaTh B OTAEJIbHBIX CTPOKAX.
B xomamzmax IF pa3pbIBBI CTPOK HE BasKHBI, IO3TOMY TIPUBEAECHHBIN BBINIE TPIMED MOKHO
OBLITO GBI 3aTTCATH TAK:

IF salary > 40000 THEN give_bonus (employee_id,500); END IF;

Pasmerienne Bceit KOMaH/IBI B OJTHOM CTPOKE OTJIUIHO TTOAXOAUT /I TPOCTHIX KOHCTPYKITUAA
IF — TakuX, KaK B IpuBeeHHoM TprMepe. Ho so6ast XoTh CKOJIbKO-HUOY b CI0KHAsT KOMaH/Ia
TOPAa3Io JydIlle YNTAeTCs, KOTa KaXKI0e KI0UeBoe CII0BO Pa3MeIaeTCs B OTIETbHON CTPOKe.
Hanpumep, ecaiu 3anucarh CIeAyonmil parMeHT B OJHY CTPOKY, B HeEM OyAeT JOBOJIbHO
TPYAHO pasobparbcs. B HeM Heslerko pasoGpaThes fakKe TOra, KOra OH 3allUCaH B TPU CTPOKH:
IF salary > 40000 THEN INSERT INTO employee_bonus (eb_employee_id, eb_bonus_amt)

VALUES (employee_id, 500); UPDATE emp_employee SET emp_bonus_given=1 WHERE emp_
employee_id=employee_id; END IF;
U Ta e KoMaH/a BIIOJIHE HOPMAJIbHO YNTAETCS MPU Pa3OMeHnH Ha CTPOKU:
IF salary > 40000
THEN
INSERT INTO employee_bonus
(eb_employee_id, eb_bonus_amt)
VALUES (employee_id, 500);
UPDATE emp_employee
SET emp_bonus_given=1
WHERE emp_employee_id=employee_id;
END IF;
Borpoc yz[060LII/ITaeM0CTI/I CTAaHOBUTCS ellle 6oJiee BaKHbIM IIPU UCII0JIb30BaHUN KJIFOUEBBIX
c710B ELSE 1 ELSIF, a TaK)Ke BIOKeHHBIX KoMaH/ IF. [loaTomy, 4TOOBI CAEIATD JIOTUKY KOMaH/T
IF MaKCUMaJIbHO HATJISIIHOW, Mbl PEKOMEH/IyeM ITPUMEHATh BCe BO3MOXKHOCTH OTCTYIIOB
u hopmatupoBanus. M Te TporpaMMUCTBI, KOTOPBIM TIPUAETCS COMPOBOK/IATH BAIllK TTPO-
TpaMMBlI, 6y11yT BaM O4Y€Hb IIPU3HATEJIbHBL.

KoHcTpykuusa IF-THEN-ELSE

Konctpyxkims IF-THEN-ELSE TPIMeHSIeTCS TIPU Bb160pe OJTHOTO 13 JIBYX B3aMOMCKIIOYAIOIINX
neticruit. MopMat 3TON Bepcuu KOMaH/IbI IF:
IF ycaoBue
THEN

. nocnedoBamenbHocmb KomaHd 0aA pe3ynemama TRUE ...
ELSE

. nocnedoBamenbHocmb KomaHOd 0nAa pesynemama FALSE/NULL ...
END IF;
31ech ycnosue — aTO JIOTHUECKast IepeMeHHAsT, KOHCTaHTA UJIH JIOTUIecKoe Bbhipaskenwe. Ecou ero
3Ha4yeHue paBHO TRUE, TO BBITTOJTHAIOTCS KOMaH/Ibl, PaCIIOJIOKEHHbBIE MEK/TY K/IIOYEBBIMU CJTOBAMU
THEN 1 ELSE, a eciu FALSE nmt NULL — KOMaHIbI MeXXKy KJIIOYEBBIMU CJI0OBaMU ELSE 1 END IF.

BaskHO IIOMHUTH, YTO B KOHCTPYKIKUKU IF-THEN-ELSE 6cez0a BBINIOJHIETCS OJHA U3 ABYX
BO3MOJKHBIX MTOCJIe/[oBaTeIbHOCTEN KoMan/l. [locie BBIIOTHEHNSI COOTBETCTBYIOIIEH T10-
CJIEZIOBATETHHOCTH YIIPABJIEHIE TIEPeaeTCsl KOMAHIe, KOTOPasi PAaCIIONOKeHa Cpasy Mocye
KJIIOYEBbBIX CJIOB END IF.

Cuaentyromast KOHCTpYKIUs IF-THEN-ELSE pacrmpsieT mpumep IF-THEN, TpUBEJEHHBIH B TIpe-
JIBITYIIIEM pasfiesie:

IF salary <= 40000
THEN

give_bonus (employee_id, 0);
ELSE

give_bonus (employee_id, 500);
END IF;
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B 9TOM TIpUMepe COTPYAHUKH ¢ okagoM 6oee 40 000 moayuat npemuto B 500, a ocTambHBIM
mpemus He HazHavaeTcs. Vam Bce ke HazHadaeTcsa? UTo MPOM3OHIET, ecid y COTPYAHUKA
10 KaKOW-JI100 MIPUYMHE OKJIaJl OKaXKeTcsl paBHbIM NULL? B aTOM ciryuyae OyayT BBITIOJIHEHBI
KOMaH/Ibl, CJIeYIOI1e 3 KJII0YEBbIM CJIOBOM ELSE, U PaOOTHUK MOJYYHT IPEMKIO, 10JI0-
JKEHHYIO TOJIBKO BBICOKOOILIAYNBAEMOMY cocTaBy. [IOCKOIBKY MbI He MOKEM OBITh YBEPEHbBI
B TOM, YTO OKJIQJ| HU TIPU KAKUX YCJIOBHIX HE OKAJKETCS PABHBIM NULL, HY?KHO 3aIlIUTUTHCS
OT MOJOOHBIX TIPOOIIEM TPU TIOMOTITH (DYHKITH NVL:
IF NVL(salary,0) <= 40000
THEN

give_bonus (employee_id, 0);
ELSE

give_bonus (employee_id, 500);
END IF;
ODyukiusa NVL Bo3BpalllaeT HyJIib, €CJIU [TepeMeHHast salary paBHa NULL. DTO TapaHTUPYET,
410 paboTHUKAM C OKJIajioM NULL OyjieT HauucjieHa HyJieBast ipeMusi (He 1103aBUyellb!).

JIOTMYECKME ®JIATU

Jlornueckue IIepeMeHHbIE yZIO6HO HCIIOJIb30BATh B Ka4eCTBe (I)JIaI‘OB, '-ITO6I)I O/IHO M TO XK€
JIOTUYECKOe BbIpakeHue He MTPUXO/INI0Ch BBIUUCAATD [0 HECKOIbKY pa3. [lomHuTE, 4TO pe-
3YJIbTAT TAKOI'O BBIPAKECHUA MOKHO ITPUCBOUTDH JIOTHYECKOM HepeMEHHOIL/'I. HaHpI/IMep, BMECTO
IF :customer.order_total > max_allowable_order

THEN

order_exceeds_balance := TRUE;
ELSE

order_exceeds_balance := FALSE;
END IF;

MOJKHO BOCIIOJIb30BAThCSI CIIEYIONIAM, TOpa3ao O0Jiee POCTHIM BbIpaskeHneM (IIPH YCJIOBHH,
YTO HU O/IHA U3 TlepeMeHHbIX He paBHa NULL):
order_exceeds_balance

1= :customer.order_total > max_allowable_order;
Teneppb eciu re-160 B IIPOrpaMMHOM Kojie OTPeOyeTCst IPOBEPUTD, He MPEBbILIAET JInd
cymma 3akasa (order_total) MakcumasbHO gomyctumoe 3Hadenne (max_allowable _order),
JIOCTaTOYHO IIPOCTOIl 1 OHATHON KoHCcTpyKIMK [F:

IF order_exceeds_balance
THEN

Ecin Bam €IIe He IPUXO/INJIOCH pa60TaTb C JIOTUYECKHUMU IMEPEMEHHBIMU, BO3MOJKHO, Ha
OCBO€HUE dTUX IIPUEMOB yf/,I[[eT HEKOTOPOE BpEM:. Ho 3aTPATbl OKYIIATCA CIIOJIHA, [TIOCKOJIbKY
B pe3yJIbTaTe BbI ITOJTYINUTE 6omee HpOCTOI‘;I U TIOHSATHBIN KOZ.

KoHcrpykuua IF-THEN-ELSIF

Jlannas dopma koMaHabl IF yao6HA JJIsT PeaJu3allii JOTUKU C HECKOJIbKUMU ajIibTepHa-
TUBHBIMU JIEHCTBUAMU B OIHON KoMaHze IF. Kak mpaBuio, ELSIF UCITOTB3YETCs € B3aNMO-
UCKJIIOYAIONUMHY aJIbTePHATUBAMU (TO €CTh IIPU BBITOJHEHUN KOMAH/[bI IF UCTUHHBIM MOJKET
OBITH TOJLKO OIHO U3 ycioBuil). O6OOIIEHHBII CHHTAKCKC 9TON (hOPMBbI IF BBITJISIIUT TaK:
IF ycnoBue-1

THEN

KOMAHObI-1
ELSIF condition-N

npodondcenue 5
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THEN
KomaHOob-N
[ELSE
KOMaHObI_else]
END IF;

HexoTtopslie mporpaMMUCTBI TBITAIOTCS 3aMUChiBaTh ELSIF B Buzie ELSEIF mym ELSE IF.
ITO OYeHb pacHpOCTpaHeHHasE CHHTaKCHYecKast ONMOKa.

DopMasbHO KOHCTPYKIHsE IF-THEN-ELSIF [IpeCTaBIisieT co00it OJIUH U3 CIIOCOOOB pealn3aui
dynxuunii komanasl CASE 8 PL/SQL. Koneuno, ecaiu Bbl ucnionbayere Oracle9i, siydiie Boc-
[0JIb30BATHCSI KOMAHIO CASE, 0 KOTOPOU Oy/IeT paccKa3aHo Jajiee B 9TOH IJIaBe.

B kaxxnoii cexiinu ELSIF (KpoMe ceKIuu ELSE) 3a ycaosuem NOJIKHO CJIeI0BATh KJII0YEBOE
c10B0 THEN. Cekninist ELSE B IF-ELSIF 03HA4YaeT «€CJIM He BBITIOTHSIETCS HU O/THO U3 YCJIOBU»,
TO €CTb KOT/Ia HU O/IHO U3 YCJIOBUII He paBHO TRUE, BBITTOJIHSIOTCS KOMAH/IbI, CJIEIYIOIIIE 32
ELSE. Cieayer HOMHUTD, YTO CeKIUsA ELSE He ABJAETCA 0093aTeIbHON — KOHCTPYKLUs IF-
ELSIF MOKET COCTOSITb TOJIbKO U3 CeKIUi IF u ELSIF. Ecin HU OZIHO U3 YCJIOBUI He PaBHO
TRUE, TO HUKAKUe KOMaH/Ibl 0J10Ka IF HE BBIIOJHSIIOTCS.

I[aJIee IIPUBOJIUTCA 1TOJIHAA peain3dalivia JOTUKU Ha3HAYEeHUA HpeMI/Iﬁ, OIIMCAHHOU B HayaJje
raBbl, Ha Oase KOHCTPYKIUM IF-THEN-ELSEIF:
IF salary BETWEEN 10000 AND 20000
THEN
give_bonus(employee_id, 1500);
ELSIF salary BETWEEN 20000 AND 40000
THEN
give_bonus(employee_id, 1000);
ELSIF salary > 40000
THEN
give_bonus(employee_id, 500);
ELSE
give_bonus(employee_id, ©);
END IF;

JloBywiku cuHTakcuca IF

3aloMHUTE HECKOJIBKO IIpaBIJI, KaCaloINUXCs IIpUMeHeHNsT KOMaHAbI IF:

O Kaxpaasa xomanza IF nomkna umers napuyio koucrpykipio END IF. Bee Tpu pasnosu-
HOCTH JIAHHO} KOMaH/IbI 00SI3aTEIbHO JIOJIKHBI SIBHO 3aKPBIBATHCSI KIIOYEBBIM CJIOBOM
END IF.

QO He 3ab6biBaiite pasaensars npodenamu kmouesbie ciosa END u IF. Eciii BMecTo END IF
BBECTH ENDIF, KOMITUJISITOP BBIAIACT MAJIOIIOHATHOE COO0IIeHHe 00 omuoKe:

ORA-06550: line 14, column 4:
PLS-00103: Encountered the symbol ";" when expecting one of the following:

O KimoueBoe ciioso ELSIF no/mKHO conepskarbh TObKO oaHy OykBy <E». Eciu BMecTo
KJTI0YEBOTO CJT0Ba ELSIF yKa3aTh ELSEIF, KOMIUJISTOP He BOCTIPUMET TIOCTeHee KaK YacTh
KOMaH/Ibl IF. OH I/IHTepHpeTI/IpyeT €ro KakKk uM4ia HepeMeHHOﬁ nJin npouenypbl.

QO Touka c 3anaroii ctaBuTCcA ToJabko nociae KiaodeBbix ¢ioB END IF. Ilocie kaoueBbix
¢JI0B THEN, ELSE 1 ELSIF TouKa C 3amsaToi He ctaBuTcsa. OHU He ABJISIOTCS OTAEIbHBIMU
HCIIOTHSAEMBIMHM KOMaH/IaMU U, B OTJINYHE OT END IF, He MOTYT 3aBepiaTh komanay PL/
SQL. Ecsiu BBI BCe e IMOCTaBUTE TOUKY C 3aISITOM MTOCJIE 9TUX KJIIOYEBBIX CJIOB, KOMITU-
JIATOP BhIAACT coobiieHne 06 ommoKe.
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Yesosus IF-ELSIF Beera 06pabaThiBalOTCS OT NEPBOTo K nocueaneMy. Eciu 06a yceaosust
paBHBI TRUE, TO BBINOJIHSIOTCS KOMAH/bI [IEPBOTO YCJIOBK. B KOHTEKCTE TEeKyIero npumepa
quist okstazia $20 000 Gyner Haunciaena npemus $1500, xors oxkiran $20 000 taksxke yxoBieT-
Bopstet yeosuio pemun $1000 (rpoBepka BETWEEN BKfouaeT rpanuilsl ). Ecam kakoe-1m160
YCJIOBUE UCTUHHO, OCTAJIbHBIE YCIOBUS BOOOIIE HE IPOBEPSIIOTCS.

Komania CASE MO3BOJISIET PEINT 33/[a4y HAYKMCJIEHNST TIPEMIH O0JIee HIIETAHTHO, YeM PETIleHIe
IF-THEN-ELSIF B aTOM paszede (cM. pasnen «Komanzast n Beipaskenust CASE»).

1 xoTs B komaH/ie IF-THEN-ELSIF pa3pellleHbl IepeKphIBAONINecs YCIOBUS, JIyYIlle U3-
Gerarb UX TaM, IJie 9TO BO3MOKHO. B MoeM npumepe ncxogHas crenuduKalms HeMHOTO
HEO/[HO3HAYHA B OTHOIIIEHUHN IPAaHUYHBIX 3HaYeHu (Takux, kak 20 000). Eciu npenro-
JIOKUTH, 4TO PaBGOTHUKAM C HU3IIMMU OKJIaJaMU J0JIKHBI HAUNCIATHCA Goslee BBICOKKE
npemuu (4TO HA MOU B3IJIsijl BIIOJIHE Pa3yMHO), st Obl n36aBuUiICs OT a BETWEEN U BOC-
[10JIb30BAJICA JIOTMKOM «MeHble/6onbiie» (cM. ganee). Takxke oOpaTuTe BHUMaHue Ha
OTCYTCTBUE CEKIUU ELSE — sI OILYCTHJI €€ TIPOCTO JIJIs TOTO, YTOOBI IIOKA3aTh, YTO OHA HE
ABJIIETCS 00132 TENbHOI:
IF salary >= 10000 AND salary <= 20000
THEN

give_bonus(employee_id, 1500);
ELSIF salary > 20000 AND salary <= 40000
THEN

give_bonus(employee_id, 1000);
ELSIF salary > 40000
THEN

give_bonus(employee_id, 400);
END IF;
[TprHMMast MepBI K TpeIOTBPAIIIEHTO TIEPEKPBIBAIOIINXCS YCIOBUH B IF-THEN-ELSIF, 51 ycTpa-
HSII0 BO3MOXKHBIN (U Ia’kKe BEPOSITHBIN) HCTOYHUK ONIHOOK JIJIst TPOTPAMMUCTOB, KOTOPbIE
OyayT paboTaTh ¢ KOZOM HOC/Ie MeHst. S Tak)Ke yCTPaHsI0 BO3MOKHOCTD BBEACHUS CITyYalHbIX
omubOK B pe3yJibraTe nepeyrnopsioueHus ceKiuii ELSIF. OMHaKO CJeoyeT 3aMeTUTh, 4TO
ecJi 3HauYeHue salary paBHO NULL, HUKAKOM KO/ BBINOJHEH He OYeT, HOTOMY YTO CeKIIUU
ELSE OTCYTCTBYeT.

SI3bik He TpeOyeT, 4TOOBI yc0BusT ELSIF OGN B3anMOKCKII0YaomuMi. Beera yuntoiBaiite
BEPOSITHOCTD TOTO, YTO 3HAYEHUE MOKET MOJAXOAUTD MO JIBYM U OOJIee YCIOBUSIM, TI03TOMY
HOPSIIOK YCJIOBUI ELSTF MOXKET OBITH BasKEH.

Bno)xeHHble koMaHAabl IF

Komanzasr I[F MoxxHO BKIaABIBATE APYT B IpyTa. B ciemytomeM mpuMepe pecTaBIeHbBI
koMmaH bl [F ¢ HeCKOMbKUMU YPOBHIMHU BJIOKEHHOCTH:

IF ycnoBuel

THEN
IF ycnoBue2
THEN
KOMAHObI2
ELSE
IF ycnoBue3
THEN
KOMAaHObI3
ELSIF ycnoBue4
THEN
KOMAHObI4
END IF;
END IF;

END IF;
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CJI0KHYT0 JIOTUKY YacTO HEBO3MOKHO Peajin30BaTh 03 BIOKEHHBIX KOMaH/ IF, HO UX HC-
HoJib30Batue Tpedyer KpailHel 0cTopoKHOCTH. BiioskeHHbIe KOMaH/bl IF, KaK 1 BJOKEHHbIE
IUKJIBI, 3aTPYAHSIOT YTEHUE TIPOrPaMMBI 1 ee OTJaAKy. 1 ecin BbI cobupaeTech MPUMEHHUTh
KOMaH[bl IF 60Jiee 4eM ¢ TpeMst yPOBHAMM BJIOKEHHUS, IIOLyMaiTe, HeJlb3s JIU IIEPECMOTPETh
JIOTHKY TIPOrPaMMbI 1 peajin3oBaTh TpeboBanus GoJiee pocThiM ciiocoboM. Ecoiu takoBoro
He HaliieTcs, TOAyMaliTe O CO3[aHUH OTHOTO WJIM HECKOJTBKIX JIOKATHHBIX MOYJIEH, CKPBI-
BAIOIIUX BHYTPEHHUE KOMaH/IbI IF. [J1aBHOE IPenMYyIeCTBO BJIOKEHHBIX CTPYKTYp IF 3a-
KJTIOYAEeTCS B TOM, YTO OHU TTO3BOJITIOT OTJIOKUTH TPOBEPKY BHYTPEHHUX YCIOBHUH. YCI0BIE
BHYTPEHHE KOMaH/Ibl IF TIPOBEPSIETCS TOJBKO B TOM CJIyYae, eCJiv 3HaYEHUE BEIPAKEHUST BO
BHETITHEM YCJIOBUU PaBHO TRUE. TakuM 06pa3om, OU€BUIHON TIPUYNHON BIOKEHMST KOMAH]T IF
MOJKeT ObITh TPOBEPKA BHYTPEHHETO YCIOBHS TOJIBKO TP UCTUHHOCTH Apyroro. Hampumep,
KOJ HAYMCJIEHUS IIPEMUI MOKHO ObLIO GBI 3aIIMCATh TaK:
IF award_bonus(employee_id) THEN

IF print_check (employee_id) THEN

DBMS_OUTPUT.PUT_LINE('Check issued for ' || employee_id);

END IF;
END IF;
Takast peasiu3aIust BIOJHE Pa3yMHa, IIOTOMY UTO TSI KasK/I0UW HAYNCIEHHOM TIPeMUN OJIKHO
BBIBOJIMTBCS COOOIIEHUE, HO €CJIN TIPEMUsI He HAYUCIIsIach, COOOIIEHNE ¢ HYIeBOi CyMMOM
BBIBOIUTHCS HE JTOJKHO.

YckopeHHoOe BblYUC/IeHne

B PL/SQL ucnoansyercs yckopennoe 8vluucienue yCIOBUHM; HHAYe TOBOPS, BEIYUCIATD
BCe BbIpakeHus B yeaosusx [F ve obs3arenbHo. HanpuMep, Mpu BBIYUCIEHUU BIPAKEHUS
B caieytotieii koncrpykimu IF PL/SQL npekpaiiaer 00paboTKy U HEMEAJIEHHO BBIIIOJIHSET
BETBb ELSE, ecJIi TIepBoe YCJI0BYE paBHO FALSE My NULL:

IF ycnoBuel AND ycnoBue2
THEN

ELSE

END IF;

PL/SQL npepbiBaeT Borauciaenue, ecin ycaogue 1 paBHO FALSE man NULL, TTOTOMY YTO BETBb
THEN BBITIOJTHSIETCST TOJIBKO B CJIy4ae HCTHHHOCTH BCETO BBIPAKEHHUS], & JIJIsI 3TOTO 00a Mo/I-
BBIPAKEHUST JIOJKHBI OBITh PaBHBI TRUE. Kak TOJIBKO 0OHAPYKUBAETCSI, YTO XOTsI ObI OJIHO

TTO/IBBIPa’KeHNE OTJNYHO OT TRUE, asbHeH e TPOBEPKU U3JIUITHU — BeTBb THEN Bce paBHO
BbIGpaHa He OyIeT.

W3yuyast moBeieHre yeKopeHHoro Brancenus B PL/SQL, st 06Hapy K11 HEUTO HHTEpec-
HOE: ero TI0Be/ICHUE 3aBUCUT OT KOHTEKCTA BhIpaskeHUs. Bo3bMeM CIe1y oIy 0 KOMaH/y:
my_boolean := conditionl AND condition2

B otsmuue ot ciyuae ¢ komannoii IF, ecan ycnosuel pasao NULL, yckopenHoe BbI-
qucieHne NpUMeHsIThes He Oyzet. [louemy? TTotomy 4To pe3ysbrat MOKeT ObITh PaBeH
NULL wiu FALSE B 3aBucumoctu ot ycnoBusi2. s komasst [F o6a snauenust NULL
u FALSE BenyT k BetBu ELSE, moatomy yckopennoe Borancsienue Boamo:xuo. Ho st
NPUCBAUBAHYSI I0JIKHO ObITh U3BECTHO KOHEUHOE 3HAUEHME, M YCKOPEHHOE BHIYUCICHIE
B 9TOM cJiydae MoskeT (U OyJIeT) IPOMCXOAUTD TOJIBKO B TOM CJIydae, eciu yciopuel
pasuo FALSE.

AHaJTOTHYHBIM 06pa3oM paboTaeT YCKOPEHHOE BBIYKCIEHUE B OTIEPAITUSIX OR: €CJIN TIEPBBII
oriepaH/i OR B KOHCTPYKIMH IF paBeH TRUE, PL/SQL HeMeieHHO BBITTOTHSIET BETBD THEN:
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IF ycnoBuel OR ycnoBue2
THEN
ELSE

END IF;

yCKOpeHHOE BBLIYUCJICHIE MOKET ObITh II0JIE3HO B TOM CJIydae, €eCJii OJHO 13 yCJIOBI/Iﬁ Tpe6yeT
0COOEHHO CEPBE3HDBIX 3aTpaT PECYPCOB TIPpOIeCccopa NN MaMATH. Takue yCIoBUA CJIEeayeT
pa3MeniaTbh B KOHIIE COCTaBHOT'O BbIPpAasKEHUA!

IF npocToe_ycnosue AND cyioxHOe_ycnoBue
THEN

END IF;

CHayvaJia IpoBepsIeTCst Ipocmoe._Yclosue, U eCJIU eT0 Pe3yJIETaTa JOCTATOUHO JIJIst ONPe/IeIeHIsT
KOHEYHOI'0 pe3yJIkTaTa orepaiiu AND (TO eCTh eCJIM Pe3yJIBTaT paBeH FALSE), 6oJiee 3aTpaTHOEe
YCJIOBHE HE IPOBEPSIETCS], a TIPOITYIEHHASI TPOBEPKa yIyqInaeT GbICTPOAEHCTBIE TPUIOKEHSL.

Ho ecsin pabora Baiieii IporpamMMbl 3aBUCKHT OT BBIYKMCJIEHUSI BTOPOTO YCJIOBUS — Ha-
npuMep, u3-3a No60YHbIX 9(PGEKTOB OT BHIZ0BA XPaHUMON (DYHKIIUHU, BHI3bIBAEMOM
B YCJIOBUU, — 3HAYMT, BaM IIPUJIETCS EPECMOTPETh CTPYKTYPY Koza. S cuuralo, 4To
"M, Takas 3aBUCMMOCTb OT MOOOUYHBIX 9(PEKTOB HeKeTaTe bHa.

e

2|

yCKOPEHHOG BBIYMCJIEHNE JIETKO UMUTUPYETCS IIPU IIOMOIIM BJIOKEHU IF:

IF Hu3kozampamHoe_ycnaoBue
THEN
IF BvicokozampamHoe_ycnoBue
THEN

END IF;
END IF;
Cnodacroe_ycaosue IpoBepseTcs TOJBKO B TOM CJIydae, eCJIU nPocmoe_Ycaosue OKaKeTCs Uc-
TuHHBIM. [IporcxoauT TO ke, YTO IPU YCKOPEHHOM BBIYUCIEHUH, HO 3aTO MPU YTEHUU MPO-
TPaMMBbI MOXKHO C TTEPBOTO B3IJISIZIA CKa3aTh, UTO sKe B Hell mpoucxoauT. Kpome Toro, cpasy
MTOHATHO, YTO B COOTBETCTBUU C HAMEPEHUSIMU MPOTPAMMUCTA NPOCMOoe_YClosue TOTKHO
TIPOBEPATHCS TIEPBBIM.

YcKkopeHHOe BhIUNC/IEHIE TAKKE TPUMEHSETCST K KOMAH/IaM U BbIPayKeHUsIM CASE, OITUCAHHBIM
B CJIE/IYIOIIEM Pa3/ierie.

KomaHAab! u BbipaXkxeHus CASE

KomaHnia CASE T03BOJISIET BHIOPATD /7SI BBITIOJHEHUS OJ[HY U3 HECKOJIBKUX MOCJIEI0BATEb-
HOCTel KOMaH/I. DTa KOHCTPYKIus npucyTcTByet B crangapre SQL ¢ 1992 roxa, xors B Oracle
SQL ona He noiepkuBanach Biioth A0 Bepcuu Oracle8i, a 8B PL/SQL — no Bepcuu Oracle9i
Release 1. Haunnas ¢ a10ii Bepcu, MOIIEPKUBAIOTCS CIIEIYIOMNINE PA3HOBUIAHOCTH KOMAH CASE:

O IIpocras komMaHaa CASE — CBSI3BIBA€T OJIHY MJIM HECKOJIBKO IOCTe/[0BaTeIbHOCTEN KO-
Mang PL/SQL ¢ cooTBeTcTByIOMMUMY 3HAYEHUAMH ( BBITTOTHSIEMAST TIOCTEeI0BATETbHOCTD
BbIOMPAETCS C YYETOM Pe3yJibraTa BbIYUC/IEHUsI BHIPAsKEHUSI, BO3BPAIIAIOIIET0 OJHO U3
3HAYEHUIA ).

O TlouckoBas KoMaHIa CASE — BBIOMPAET JIJIsl BHIIIOJHEHUST OJIHY WJIH HECKOJIBKO MOCJIE-
JI0BaTeTbHOCTEN KOMAH/I B 3aBICUMOCTH OT PE3yJIBTATOB IIPOBEPKHU CITMCKA JIOTHYECKUX
3HaYeHN!. BhIomHseTcs mocie10BaTesIbHOCTh KOMAH/ I, CBSI3aHHAsS C IEPBLIM YCIOBHUEM,
pes3yJIbTaT IPOBEPKN KOTOPOTO OKA3aJICsI PABHBIM TRUE.
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NULL W11 UNKNOWN?

Panee 51 yKazaJ1, 4TO Pe3yJIbraT JOTMIeCKOro BeipaskeHust MoxkeT Obith paseH TRUE, FALSE
nan NULL.

B PL/SQL ato0 yTBepxeHne NCTHHHO, HO B 60Jiee MIMPOKOM KOHTEKCTE PEISIIMOHHON Te-
OPHH CUNTAETCSI HEKOPPEKTHBIM TOBOPUTH 0 Bo3BpaTe NULL 13 s1ormyeckoro BeIpakeHs.
Pensannonnas reopus rooput, uro cpaBHerue ¢ NULL cienyiomero Buza:

2 < NULL

naet jiorudeckuii pezysisrat UNKNOWN, nipudem 3nagernne UNKNOWN He aKBUBasIeHT-
o NULL. Bripouem, BaM He CTOUT 0COOEHHO TTEpeKUBATh M3-3a TOTo, uTo B PL/SQL mist
UNKNOWN wucniosbsyercst o603nauerrie NULL. OnHaKo BaM CJie/lyeT 3HaTh, YTO TPETHUM
3HaueHneM B Tpex3anauHoi joruke ssBastetcst UNKNOWN. U g nazerocs, 4To Bl HUKOTIA
He 1orajiere Bpocak (Kak 9To GbIBAJIO CO MHOI! ), UCIIOJIb3Y sl HEIPABUJIbHbII TEPMUH [IPU
06CYKACHUN TPEX3HAYHOI JIOTHKHU € 9KCIIEPTAMU B 06JIACTH PEJISIIIHOHHON TEOPUHL.

Kpome komann CASE, PL/SQL takske noziep>kuBaeT CASE-gvipasicenusi. Takoe BbIpakeHUe
OYEeHDb TIOXOKE HA KOMaHy CASE, OHO TI0O3BOJISIET BBIOPATD JIJIST BHIUMCIIEHUST OTHO MM He-
CKOJIBKO BhIpaskeHUH. PesyisraTom Boipaxkennst CASE siBiisieTcst oiHO 3HaYeHNMe, TOT/IA KakK
pe3yIBTaTOM KOMaH/IBI CASE SBJISI€TCS BBITIOTHEHNE TTocaefoBaTerbHocTH KomMan PL/SQL.

MpocTtbie koMmaHAabl CASE

ITpocras koMaHa CASE MO3BOJISIET BEIOPATD /ISt BHITIOJHEHUS OJ[HY U3 HECKOJIBKUX MOCJIe-
nosarespHocTeil kKoMana PL/SQL B 3aBUCMMOCTY OT pe3yJibTaTa BBIYUCIEHUS BBIPASKEHSI.
OH 3aKCHIBAETCS CAEAYIOIUM 06Pa3oM:

CASE BbuipaxeHue

WHEN pesysemam_1 THEN
KOoMaHObl_1

WHEN pesysemam_2 THEN
KOMaHOb!_2

ELSE
KomaHobl_else

END CASE;

Bersb ELSE 31€ech He obsizaTenbHa. [Ipu BeimosHenun Takoit komanabl PL/SQL cHauasa
BBIYUCJISIET Gbipaicenie, TOCe Yero pe3ybraT cpaBHuBaeTcs ¢ pesyavmam_1. Eciu onn
COBITQIAIOT, TO BBIMOJHSIOTCS KoManOb. 1. B IpOTUBHOM ciiydae mpoBepsieTCst 3HaueHue
pesyrvmam_2 M T. .

[IpuBenem mpumMep TPOCTOI KOMaH/IBI CASE, B KOTOPOM MPEMUST HAYUCTISIETCS B 3aBUCUMOCTH
OT 3HAaYeHNs TIepeMeHHON employee_type:

CASE employee_type

WHEN 'S" THEN
award_salary_bonus(employee_id);

WHEN "H' THEN
award_hourly_bonus(employee_id);

WHEN 'C" THEN
award_commissioned_bonus(employee_id);

ELSE
RAISE invalid_employee_type;

END CASE;
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B aToM 1iprMepe MpUCyTCTBYET SIBHO 3ajlaHHast CeKius ELSE, OHAKO B 00IIeM CJiydae OHa
He obsi3arenbha. Bes cexiu ELSE KoMuiasaTop PL/SQL HesaBHO MOACTAaBASET TAKOU KO
ELSE
RAISE CASE_NOT_FOUND;

WNuaue roBops, ecsin He 33aTh KJII0YEBOE CJIOBO ELSE U €CTH HUKAKOM U3 Pe3yJIbTaTOB B CEK-
1usiX WHEN He COOTBETCTBYET Pe3yJIbTaTy BeIpaskeHus B KoMmanie CASE, PL/SQL wautuupyer
HUCKJIIoUeHne CASE_NOT_FOUND. B aTom 1 3ak/itouaeTcst OTJIn4ne JaHHOM KoMaH bl oT IF. Korga
B KOMaHjie IF oTcyTcTBYeT KitoueBoe cioBo ELSE, To mpu HeBbITIOTHEHUN YCIOBUS HE TTPO-
HCXOAUT HUYETO, TOT/Ia KaK B KOMaH/e CASE aHaJIOTMYHAasl CUTYaLlUs] IPUBOMT K OIIUOKe.,

MHuTepecHO MOCMOTPETh, KaK ¢ TIOMOIIBIO TPOCTON KOMaH bl CASE Peasin30BaTh OMUCAHHYIO
B HauaJe TJIaBbl JIOTUKY HauucJaeHus npeMuit. Ha mepBbiii B3I/ 9TO KaskeTCss HEBO3MOKHBIM,
HO TIOJIO/IS1 K JIeTly TBOPYECKH, MbI IIPUXOJUM K CJEAYIOLEMY PelIeHUIO:
CASE TRUE
WHEN salary >= 10000 AND salary <=20000
THEN
give_bonus(employee_id, 1500);
WHEN salary > 20000 AND salary <= 40000
THEN
give_bonus(employee_id, 1000);
WHEN salary > 40000
THEN
give_bonus(employee_id, 500);
ELSE
give_bonus(employee_id, ©);
END CASE;
3nmech BaKHO TO, UTO 3JIEMEHTHI 8bipadicerue U pe3yibmanm MOTyT OBITH TGO CKANSPHBIMU
3Ha4YCHUAMU, JII/I6O BbIPpAKECHUAMU, PE3YyJIbTaTaMU KOTOPBIX ABJIAIOTCA CKaJAPHbIC 3HAYE€HUW .

Bepnysuince k komanze IF...THEN...ELSIF, peaJu3yIoliel Ty e JIOTUKY, BbI yBUANTE, UYTO
B KOMaH/ie CASE ompejiesieHa ceKIus ELSE, Torja Kak B KomaHjae IF-THEN—ELSIF KJIo4eBoe
cJ10BO ELSE orcyTterByer. [Ipuunna gobaBienust ELSE MPOCTA: €CIIM HU O/{HO M3 YCJIOBHIl Ha-
YUCJIEHUS IPEMUN He BBINOJIHAETCS, KOMaH/a IF HU4Yero He JiesiaeT, U IpeMus IoJydaeTcs
HyseBoil. KomaHma CASE B 9TOM cJIydae BBIZIAET OMUOKY, TI03TOMY CUTYAIHIO C HYJEBBIM
pa3MepoM IIPeMUH IPUXOAUTCS IIPOTPAMMUPOBATD SBHO.

Yrob6sl npenorBpatuth omubkn CASE_ NOT_FOUND, y6eaurech B TOM, 4TO ITPH JIO-
6OM 3HAUEHWU TIPOBEPSEMOTO BhIPAKEHUS! OYIET BBINIOJIHEHO XOTsI Obl OHO U3 YCJIOBHIA,

[TpuBenennas Boie KoManaa CASE TRUE KOMY-TO TTOKaxkeTcs 3 (MEKTHBIM TPIOKOM, HO Ha
CaMOM JIeJie OHA BCETO JIMIITh PeAU3yeT MOMCKOBYI0 KOMaH Ly CASE, 0 KOTOPOI MbI IOTOBOPUM
B CJIE/IYIOIIEM Pa3/ierie.

MouckoBas komaHaa CASE

ITonckoBast KoMaHIa CASE TIPOBEPSIET CITUCOK JIOTHYECKIX BRIPaKEHMIT; 0OHAPYKUB BBIpake-
HUe, paBHOE TRUE, BBITIOJTHSIET TIOCJIE€ZIOBATEILHOCTD CBSI3AHHBIX ¢ HUM KOoMaH/I. B cyiHocTH,
MTOMCKOBasi KOMaH/[a CASE SIBJISICTCST aHAJIOTOM KOMaH/IBI CASE TRUE, TpUMep KOTOPOH TIPH-
BeJleH B IIpejibIyliieM paszesie. [lonckoBast koMaHzia CASE UMeeT CJIeyonLyio (hopMy 3arncu:
CASE

WHEN BbipaxeHue_1 THEN

KOMaHOb!_1
- npodondcenue 5
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WHEN BbipaxeHue_2 THEN
KomaHda_2

ELSE
KomaHobl_else
END CASE;
Omna naeajabHO NOAXOAUT AJId peaan3allu JIOTUKU HaYUCJIEHUA [TPEMUN:

CASE

WHEN salary >= 10000 AND salary <=20000 THEN
give_bonus(employee_id, 1500);

WHEN salary > 20000 AND salary <= 40000 THEN
give_bonus(employee_id, 1000);

WHEN salary > 40000 THEN
give_bonus(employee_id, 500);

ELSE
give_bonus(employee_id, ©);

END CASE;

ITouckoBast komanza CASE, Kak 1 MIpoCTad KOMaH/la, IMOJJYUHAECTCA CIACAYIOUINUM IIpaBUJIaM:

O DBrimorHeHNE KOMAH/IBI 3aKaHUYUBACTCS Cpa3dy Ke TTOCJe BHITTOTHEHUS TOCTIe[0BATETh-
HOCTH MCITOJTHSIEMBIX KOMaH/I, CBI3aHHBIX C ICTUHHBIM BbhIpakeHeM. EcTm MCTUHHBIMA
OKa3bIBAIOTCS HECKOJIBKO BBIPAXKEHU, TO BBITIOJHSIIOTCS KOMAH/IbI, CBSI3aHHbIE C TIEPBBIM
U3 HUX.

O KimoueBoe csi0Bo ELSE He o0s3aTesnbHo. Ecau oHO He 3a/1aHO 1 HU OJITHO U3 Bpra)KeHI/IfI
He paBHO TRUE, MHULIMUPYETCS UCKIIOUeHe CASE_NOT_FOUND.

O VYcaoBust WHEN TPOBEPSIIOTCS B CTPOTO ONPEIEJIEHHOM TOPA/IKe, OT Hayajia K KOHILY.

PaccmoTpuM elre o/1Hy pean3aluio JIOTMKU HauucJaeHus IPEMUU, B KOTOPOI UCTIOJIb3yeTCs

TO 00CTOATENBCTBO, YTO YCJIOBHUS WHEN IIPOBEPSIOTCS B OPsAKE MX 3arnci. OTae/bHbIe Bbl-

PasKeHuUsI IPOIIe, HO MOKHO JIM CKa3aTh, YTO CMBICJ BCe KOMaH/bI CcTajl G0JIee MOHSATHBIM?

CASE

WHEN salary > 40000 THEN
give_bonus(employee_id, 500);

WHEN salary > 20000 THEN
give_bonus(employee_id, 1000);

WHEN salary >= 10000 THEN
give_bonus(employee_id, 1500);

ELSE
give_bonus(employee_id, 0);

END CASE;

Ecom oknan vekoero corpyanuka pasen 20 000, To niepBbie /iBa yCI0BUsI paBHBI FALSE, a Tpe-

The — TRUE, O3TOMY COTPYIHUK Toayunt npemuio B 1500 nonnapos. Eciu ske oxian paBen

21 000, To pe3yJibraT BTOporo ycioBus Gyer pasen TRUE, u npemust coctasut 1000 gosiapos

BormonHene koMaHB CASE 3aBepIINTCS Ha BTOPOU BeTBH WHEN, a TpeThe YCIOBUE Aaxe He

Oyner nposepsitbest. CTOUT JIM UCTIONB30BAaTh TAKON MOAXO/ IIPU HAIMCAHWK KOMaH]] CASE —

Bonpoc criopubiit. Kak 6b1 TO Hit ObLI0, UMelTeE B BILY, YTO HAIIKMCATH TAKYIO KOMaH/Ly BO3MOK-

HO, a IIPY OTJI/IKE U PeJaKTUPOBAHUY IIPOTPAMM, B KOTOPBIX Pe3yJIbTaT 3aBUCUT OT IOPSIIKA

CJIeI0BAHNS BBIPAKEHNH, He0OX0oauMa 0cobast BHUMATENbHOCTD.

Jloruka, 3aBucdiias ot MopsKa cjieJOBaHUsI OJJHOPO/IHBIX BeTBeil WHEN, sIBJISI€TCS MOTEHIIU-
AJIbHBIM MCTOYHUKOM OINMOOK, BO3HUKAIONIKMX [IPU UX TlepecTaHoBKe. B KauecTse nmpumepa
PACCMOTPUM CJIEIYIOINLYIO TOUCKOBYIO KOMaH/y CASE, B KOTOPOI ITPY 3HAYeHUU salary, PABHOM
20 000, mpoBepka ycioBuil B 06enx BeTBsIX WHEN zaeT TRUE:
CASE
WHEN salary BETWEEN 10000 AND 20000 THEN

give_bonus(employee_id, 1500);
WHEN salary BETWEEN 20000 AND 40000 THEN
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give_bonus(employee_id, 1000);

IIpencraBbre, 4TO MPOTPAMMUCT, 3AHUMAIOIIUICS COITPOBOKAEHUEM 9TON TPOTPAMMBI, JIETKO-
MBICJIEHHO TIEPECTABUT BETBU WHEN, YTOOBI YIIOPALOYUTD UX I10 y6I>IBaHI/IIO salary. He oTBep-
raiiTe TaKkyt BO3MOKHOCTH! [IporpaMMUCTBI 4aCTO CKIOHHBI «IOBOAMTH 10 YMa» MIPEKPACHO
paboTaromuii Koz, PYKOBOJCTBYCH KAKMMU-TO BHYTPEHHUMU IIPEICTABIEHUAMHU O ITOPSAIKE.
Komanza CASE ¢ riepecTaBJIeHHBIMU CEKITUSMU WHEN BBITJISIIAT TaK:
CASE
WHEN salary BETWEEN 20000 AND 40000 THEN

give_bonus(employee_id, 1000);
WHEN salary BETWEEN 10000 AND 20000 THEN

give_bonus(employee_id, 1500);

Ha niepBbrif B3115171 Bce BepHO, He Tak Jn? K cokayeHno, n3-3a MepekpbITHs ABYX BeTBei WHEN
B IIpOrpaMMe MosABJIsieTcs KoBapHas omnbka. Terepb corpyanuk ¢ okagoM 20 000 momxyyur
mpemuio 1000 BMecTo osoxkennbix 1500. BodaMo:kHO, B HEKOTOPBIX CUTYAIUSIX IEPEKPBITHE
MEKITy BETBSIMU WHEN JKeJIaTeJIbHO U BCe JKe €T0 CJEYET TT0 BO3MOKHOCTH n3beratsb. Beerma
MOMHUTE, YTO MOPSIIOK CJIEIOBAHNS BETBEN BayKeH, U CEPKUBANTE JKelaHue JopaboTaTh yiKe
paboTAOIINI KOl — <He YUHUMe Mo, YMmo He CLOMAHO>.

[Tockompky ycmoBust WHEN nmpoBepsioTcst o MOPSIAKY, MOKHO HEMHOTO TIOBBICUTD
3¢ GhEKTUBHOCTD KO/, TOMECTUB BETBU ¢ HauboJiee BEPOSITHBIMU YCJIOBUSIMU B HAYATIO
cricka. Kpome ToT0, ecJin y Bac eCTb BETBb € «3aTPATHBIMIY BBIPAKEHUSIMU (HATIPHIMED,
TPeGYIONMME 3HAYUTETHHOTO IIPOIIECCOPHOTO BPEMEHH U TIAMSITH ), X MOKHO [IOMECTUTh
B KOHell, 4TOOBI CBECTH K MUHUMYMY BEPOSITHOCTD UX IIPOBEPKU. 3a MOAPOOHOCTMU
obpamaiitech Kk paszeny «Bioskentble KoMmauasl IF».

[Touckosbie KOMaH/Ibl CASE MCIIOJIb3YIOTCA B TEX CJIyYasX, KOTZa BBIIOJHAEMbIE KOMaH/IbI
OIIpe/IeJIAI0TCA Ha60pOM JIOTUYECKUX Bpra)KeHHﬁ. HpOCTaH KomaH/1a CASE HCIIOJIb3YETCsI
TOT/la, KOT/la penieHne IpuHNMAETCA Ha OCHOBAHUH PE3YJIibTaTa OJJTHOTO BbIPDAaKEHU .

Bno)xeHHble koMaHAbl CASE

KomaHbl CASE, KaK U KOMaH/bl IF, MOTYT OBbITh BJIOKEHHBIMU. Harpumep, BIOKeHHAS
KOMaH/1a CASE TIPUCYTCTBYET B cJeAyioniell (I0BOJIbHO 3aIyTAHHON) peasn3aiuyl JOTUKU
HAUNCJIeHNST TPEeMUIA:

CASE
WHEN salary >= 10000 THEN
CASE
WHEN salary <= 20000 THEN
give_bonus(employee_id, 1500);
WHEN salary > 40000 THEN
give_bonus(employee_id, 500);
WHEN salary > 20000 THEN
give_bonus(employee_id, 1000);
END CASE;
WHEN salary < 10000 THEN
give_bonus(employee_id,0);
END CASE;

B Komam/ie CASE MOT'YT HCITOJIb30BAThCsI TI0ObIE KOMAH/IBI, TAK YTO BHYTPEHHST KOMaH/1a CASE
JIETKO 3aMeHsIeTCss KOMaHAoM IF. AHAJIOTMYHBIM 00pa3oM, B KOMaHLY IF MOKET ObITh BIOKEHA
1106as KOMaH/[a, B TOM 4ucJjie 1 CASE.
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Bbipa)xeHusa CASE

Bripaskenust CASE pemaroT Ty Ke 3a/1a4y, YTO M KOMaHbI CASE, HO TOJIBKO He /I UCITOTHSIe-
MbIX KOMaH, a 11151 BoipakeHuid. [TpocToe BbipaskeHne CASE BBIOUPAET [IJ1s1 BBIYUCJICHUS OIHO
13 HECKOJIbKUX BBIPAKEHWI HA OCHOBAHWU 33/[aHHOTO CKaTSPHOTO 3HaueHus. [lomckoBoe
BBIpaskeHue CASE TTOCTIe0BATEIbHO BBIYUCISAET BBIPAKEHMS U3 CITHCKA, TIOKA OHO U3 HUX
He OKa)keTcs PaBHBIM TRUE, a 3aTeM BO3BpAIlaeT Pe3yIbTaT CBI3aHHOTO C HUM BBIPAKEHUS.

CUHTaKCUC 9TUX IBYX PAa3HOBUIHOCTEN BhIPAKEHUI CASE:

Mpocmoe_BbipaxeHue_Case :=
CASE BvipaxeHue
WHEN pesysaemam_1 THEN
pe3ynemupytouyee_BoipaxeHue_1
WHEN pesysaemam_2 THEN
pe3ynemupytoyee_BoipaxeHue_2
ELSE
pe3ynemupyioyee_BvipaxeHue_else
END;
MouckoBoe_BbipaxeHue_Case :=
CASE
WHEN BbipaxeHnue_1 THEN
pe3ynemupytouyee_BoipaxeHue_1
WHEN BbipaxeHue_2 THEN
pe3ynemupytoyee_BoipaxeHue_2
ELSE
pe3ynemupyioyee_BvipaxeHue_else
END;

BoipakeHue CASE BO3BpAIIaeT OJIHO 3HAUEHUE — PE3YJIBTaT BEIOPAHHOTO [IJIsI BHIYVMCIICHSI
BoipaxkeHus. Kaxmoii BeTBu WHEN Z0JIKHO ObITh IOCTABJIEHO B COOTBETCTBUE OAHO PE3YJIib-
THpyolilee BolpaxkeHue (HO He KoMaH/a). B KoHIle BeipakeHUsI CASE He CTAaBUTCS HU TOYKA
C 3amATOlN, HU END CASE. BorpaskeHne CASE 3aBepIiaeTcst KJIOYeBBIM CTIOBOM END.

[lanee mpuBOUTCS TIPUMED TIPOCTOTO BBIPAKEHUS CASE, MCII0JIb3YEMOTO COBMECTHO C TIPOTIe-
Iypoti PUT_LINE makeTa DBMS_OUTPUT 77151 BBIBOZIA HA 9KPAH 3HAYEHNS JIOTHYECKOH TTePEeMEHHOIA.
(Hamomuwm, uto mporpamma PUT_LINE He MOAMEP;KUBAET JIOTMYECKUE TUTTHI HATTPSIMYIO. )
B a1oM nipuMepe BbipakeHue CASE 1peoGpasyeT JOrYecKoe 3HadeH e B CHMBOJIBHYIO CTPOKY,
KOTOPasi 3aTeM BBIBOAUTCS MPOTIeLypoit PUT_LINE:
DECLARE

boolean_true BOOLEAN := TRUE;

boolean_false BOOLEAN := FALSE;

boolean_null BOOLEAN;
FUNCTION boolean_to_varchar2 (flag IN BOOLEAN) RETURN VARCHAR2 IS

BEGIN
RETURN
CASE flag
WHEN TRUE THEN 'True'
WHEN FALSE THEN 'False’
ELSE 'NULL'
END;
END;
BEGIN

DBMS_OUTPUT.PUT_LINE(boolean_to_varchar2(boolean_true));
DBMS_OUTPUT.PUT_LINE(boolean_to_varchar2(boolean_false));
DBMS_OUTPUT.PUT_LINE(boolean_to_varchar2(boolean_null));

END;

I[JI?I peanndaliviy JOTMKN Ha4YnucCJaeHuA HpeMI/Iﬁ MOJKHO HUCITIOJIb30BAaTh ITOMCKOBOE BbIPAKEHUNE

CASE, BO3BpalamIiee BeININHy MIPEMUN JIA 3a/lTaHHOTO OKJIa/1a:
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DECLARE
salary NUMBER := 20000;
employee_id NUMBER := 36325;
PROCEDURE give_bonus (emp_id IN NUMBER, bonus_amt IN NUMBER) IS
BEGIN
DBMS_OUTPUT.PUT_LINE(emp_id);
DBMS_OUTPUT.PUT_LINE(bonus_amt);

END;
BEGIN
give_bonus(employee_id,
CASE
WHEN salary >= 10000 AND salary <= 20000 THEN 1500
WHEN salary > 20000 AND salary <= 40000 THEN 1000
WHEN salary > 40000 THEN 500
ELSE ©
END);
END;

Berpaskenne CASE MOKeT IPUMEHSITHCS Be3Jie, T/e JOMYCKAeTCs NCI0Ib30BaHe BBIPAsKEHUH
J060TOo Zipyroro tuna. B caemayiomem mpumMepe CASE-BBIPAKEHUE UCIIOIB3YETCS VISl BBIYUC-
JIEHUST pasMepa IpeMunn, yMHOXeHM:s ero Ha 10 n mpucBanBanus pesyJsbraTa MepeMeHHOH,
BBIBO/INMON Ha 9KpaH cpejicTBaMu DBMS_OUTPUT:
DECLARE

salary NUMBER := 20000;

employee_id NUMBER := 36325;
bonus_amount NUMBER;

BEGIN
bonus_amount :=
CASE
WHEN salary >= 10000 AND salary <= 20000 THEN 1500
WHEN salary > 20000 AND salary <= 40000 THEN 1000
WHEN salary > 40000 THEN 500
ELSE ©
END * 10;
DBMS_OUTPUT.PUT_LINE(bonus_amount);
END;

B otimume ot koMaHbI CASE, €CJIM YCJIOBUE HI O/IHOH BeTBU WHEN He BBITTOTHEHO, BEIPAsKEHUE
CASE He BbIZlaeT OI_HI/I6Ky, a ITPOCTO BO3BpaliaeT NULL.

KomaHpa GOTO

Komanza GOTO BbINOJIHsIET Ge3Y CIOBHbIH IIEPEXOJI K APYTON UCTIONHAEMON KOMaH/E B TOM Ke
ucnoargeMoM paszesie 6aoka PL/SQL. Kak u B ciiyuae ¢ ApYyruMy KOHCTPYKIMSMU A3bIKA,
YMECTHOE U OCTOPOKHOE TIpUMeHeHre GOTO CIOCOOHO PACIIUPUTh BO3MOMKHOCTH BalIUX
TIPOTPaMM.

O6mmii hopMaT KOMaH bl GOTO:

GOTO uma_memKu;

31ech ums_Memky — VIMsI MeTKY, NACHTU(DUIMPYIONIe 1esIeByI0 TOUKY ITepexoa.

B nporpamme MeTKa BBITJISIUT TakK:

<<UMA_memku>>

VIMst METKH 3aKJTIOYAETCST B IBOMHDIE YTIIOBBIE CKOOKM (<< >>). Korma kommmstop PL/SQL
BCTpeYaeT KOMaH/ly GOTO, OH HeMe/IJIEHHO TIepelaeT yIpaBJIeHHe IIePBOM CIOIHSIeMON KOMaH;Ie,
carezytorel 3a MeTkoil. BiTok kozia B careztytorieM mpuMepe COIEepKUT 1 MeTKY, 1 KOMaH/y GOTO:

BEGIN
GOTO second_output;

DBMS_OUTPUT.PUT_LINE( '3Ta CTpokKa HMKOrfa He BbinonHAeTca.');
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<<second_output>>
DBMS_OUTPUT.PUT_LINE( ‘Mbl 3gecb!');
END;

Ha ucnonp3oBanue KoMaH/[bl GOTO HAJIATAIOTCS HEKOTOPbIE OTPAHUYEHUST:

Q 3a MeTKOH JoJKHA CIe0BaTh XOTS Obl OHA UCIIOIHIeMas KOMAH/A.

QO TleneBast MeTKa JOJKHA HAXOANUTHCS B TIpeiesiaX 061acTh eficTBIs onepaTropa GOTO.

O lleneBast MeTKa MOKHA HAXOAUTHCS B TOM ke yactu Omoka PL/SQL, aro u omeparop GOTO.

Hecwmotpst Ha cTolikoe mpeay6beskaeHne TpoTHB KOMaHIbl GOTO, MHOT/Ia OHA GbIBAeT OUYEHb
nosiesta. Harpumep, B HEKOTOPBIX C/ly4asiX OHA CHOCOOHA YIPOCTUTH JOTUKY HPOIPAMMABL.
C npyroii cropotsl, mockobKy PL/SQL BKIFOYaeT Tak MHOTO PasHOOOPA3HbIX YIIPABJISONINX
KOHCTPYKIMIT U CPEACTB MOJYJIbHOTO Pa3OMeHus IPOrPAMMHOIO KOJIa, IPAKTUYECKHU JIJIst
JiI0601 3312491 MOKHO HaliTH GoJiee yI06HOE PellleH e, He CBSI3aHHOE C UCII0JIb30BaHueM GOTO.

KomaHpga NULL

Kaskmast koMaH/1a mporpaMMbl, Kak ITPaBUIIO, BHIIOJIHIET HEKOTOPOe felicTBre. OnHAKO OhIBAIOT
cJly4au, KOrjia HysKHO [IPOCTO yKa3arh KoMnuisttopy PL/SQL, 4yroObl OH He j1ej1al HU4ero,
1 TOT/Ia Ha TIOMOIIb TPUXOAUT orteparop NULL. On umeet ciexyronmiii (popmar:

NULL;

C yero 6l KOMaH/Ia, KOTOpPast «<HUYEro He JleslaeT», UMeJia CIoKHYo cTpykTypy? Komana
NULL COCTOWT M3 KJIIOYEBOTO CJI0Ba NULL, 32 KOTOPBIM CJIEIyeT TOUKA C 3aIsITOH (;) — OHa yKa-
3BIBAET, YTO ITO KOMAH/Ia, a He 3HaueHue NULL. B mporpamme ata KoMaH/ia He JieslaeT HIYero,
€CJIN He CUUTATh Tlepe/lauil YIIPaBJIeHUsI CIIeyIoIel NCIOMHIeMO KOMaHIe.

O TOM, JIJIA 9€T0 MOKET HOHaI[O6I/ITbC5{ TaKasd KOMaH/ia, Bbl Y3Hae€Te 13 CJACAYIONNX Pa3/1eJ10B.

Yno6ouutaeMocCTb Koga

VHorza ObIBAaeT MOJIE3HO MOJHOCTHIO MCKJIIOYUTH BCAKYIO HEOAHO3HAYHOCTh, KOTOPast IPH-
CYTCTBYET B KOMaH/Iax IF, He TOKPBIBAIOIINX BCeX BO3MOKHBIX caydyaeB. Hampumep, B komaH e
IF MOXKET OTCYTCTBOBAThH KJII0YEBOE CIOBO ELSE — KaK B CJEAYIONIEM TIPIMepe:
IF :report_mgr.selection = 'DETAIL'
THEN

exec_detail _report;
END IF;
YT0 M0JKHA AesIaTh IIporpaMMa IIpy BbIGOpe APyroro oryera BMecTo 'DETAIL'? MoOKHO
MPEIOJNIOXKUTD, UTO HUYero. Ho MocKoJibKy B KOJ/ie 3TO SBHO He YKa3aHO, KTO-TO MOJKET T10-
JIyMaTb, 4TO BbI IIPOCTO 3a0bLIIU 3aIPOrPAMMHUPOBATh COOTBETCTBYIIEe AeticTBre. C npyroii
CTOPOHBI, IIPUCYTCTBUE CEKIUU ELSE, KOTOPasi He JleJlaeT HUYEro, Ipe/ieJibHO YEeTKO YKa3bl-
BaeT: «IJTa BO3MOXHOCTD MIPEyCMOTPEHA, 37IeCh IEHCTBUTEIHHO He TOJKHBI BBITTOTHATHCS
HUKaKWe oTepalnu»:

IF :report_mgr.selection = 'DETAIL'

THEN

exec_detail_report;
ELSE

NULL; -- Hu4ero He pgenatb
END IF;

[IpuBeseHHBIN IPUMEP IEMOHCTPUPYET KOMaH/Ly IF, HO aHAJTOTUYHBIN TPUHITUI JIE€HCTBYeT
U TIPY 3aIMCH KOMAaH/I ! BhIpaKeHit CASE. Eciii Bam moTpedyeTcst BpeMeHHO UCKITIOYUTD BECh
KOJI U3 (DYHKIIMM WJIH TTPOIELyPBI, HO ITPY 3TOM OCTABUTD BBI30B (DYHKIINU WJIH TTPOIIE/yPbI
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B IIPOrpaMMe, UCIO0JIb3yHTe KoMaHy NULL B KauecTBe BDEMEHHOTO «3aloJIHUTe s>, bes nee
BBI HE CMOXKeTe OTKOMITMJINPOBATH (DYHKITUIO WJIH TIPOIIEYPY, HE COAEPKAILYI0 HU OJHOU
CTPOKU KOJIa.

Ucnonb3zoBanHue NULL nocne MmeTku

B HEKOTOPBIX CJIydyassx Iepexojl K NULL 103BoJIsteT M36esKaTh BBIIOJIHEHUS A0NOJHUTENbHbIX
KOMaH 1. BOJIBITUHCTBO TPOrPaMMICTOB HUKOT/IA He UCTIOJIb3YeT GOTO, a CUTYAINH, B KOTOPBIX
9Ta KOMaH/a AefiCTBUTENbHO HeoOXoaMa, Kpaiite peaku. Ho ecau BaM Korpa-HUuGy b npu-
JIETCSI UCTIOJIb30BATh KOMAH/y GOTO, TOMHUTE, YTO 32 METKOH, K KOTOPOU OCYIIECTBJISIETCST
epexo/l, J10JKHA CTOSATH XOTs Obl O/[HA UCIIOJIHsIeMast KoMaHa. B cienyionem npumepe Ko-
MaH/[a GOTO MCIIOJIb3YETCsI ISt OBICTPOTO TIEPEXo/ia B KOHEI[ TPOTPAMMBbI B TOM CJIyYae, eCJIu
COCTOSIHUE JIAaHHBIX YKa3bIBAET, YTO AajibHelas 00paboTka He Tpebyercs:

PROCEDURE process_data (data_in IN orders%ROWTYPE,
data_action IN VARCHAR2)
IS
status INTEGER;
BEGIN
-- lepBas npoBepka
IF data_in.ship_date IS NOT NULL
THEN
status := validate_shipdate (data_in.ship_date);
IF status != @ THEN GOTO end_of_procedure; END IF;
END IF;

-- BTopasa nposepka
IF data_in.order_date IS NOT NULL

THEN
status := validate_orderdate (data_in.order_date);
IF status != @ THEN GOTO end_of_procedure; END IF;
END IF;

... [lononHUTEenNbHble NPOBEPKU ...

<<end_of_procedure>>

NULL;
END;
Ilpu 06Hapy>KeHI/II/I OHIMOKK B OJIHOM 13 Pa3/1esIoB ocTalbHbIE ITPOBEPKN 00X0AATCSI KOMaHO0M
GOTO. ITockosbKy B KOHIIE ITPOIIeIyPbI /ieJIaTh HUYEro He HY>KHO, HO TaM JIOJI?KHA HAXOAUThCS
x0T OBl OJ[HA MCIIOIHsIeMast KOMaH/Ia, II0CJIe METKU MmoMeraeTcs NULL. XOTs moC/Ie HsIs
HUKAKUX PeJIbHBIX IECTBUIA HE BBITIOJIHSIET, OHA CYUTACTCS UCIIOJIHSIEMbIM OIIEPAaTOPOM.



Linknbi

B atoii rmaBe paccMaTpuBaloTcs ympasisioniie cTpyKTypsl PL/SQL, naspiBaemble yuxnamu
U TIpeIHa3HAYEHHbIE JIJISI MHOTOKPATHOTO BBHITIOJIHEHUS TPOTPAMMHOTO Ko/1a. Takske MbI pac-
CMOTPUM KOMaHj1y CONTINUE, nosisusinyiocst B Oracle11g. PL/SQL noaaep:kuBaet 1MUKJIbI
TPeX BUIOB: pocThie (GecKoHeuHbIe), FOR 1 WHILE. Kaxkaas pasHOBUAHOCTD IIUKJIOB MIPEJI-
Ha3HavyeHa JIJIsI ONpe/leIEHHBIX 1eJIeli, UMeeT CBOM HIOAHCHI U ITPABUJIA UCTIOIb30BaHus. V3
MpeCTaBJECHHBIX HUIKE TaOJINIl BbI y3HAETe, KaK 3aBEPIIAETCS IUKJI, KOT/a MIPOBEPSIETCS
YCJIOBUE €T0 3aBEPIIEHNS ¥ B KAKUX CJIYYasiX IIPUMEHSIOTCS IIUKJIbI TOTO WJIM MHOTO BUJIA.

CBoOIiCTBO OnucaHue

YcnoBue 3aBepLUeHnst LUMKa Koa BbINOSMHSAETCA MHOMOKpaTHO. Kak OCTaHOBWTbL BbLIMOS-
HeHve Tena umkia?

Korpa npoBepsieTcst ycnoBue 3aBeplueHus Koraa BbINOMHSAETCS NpoBepKa YCNOBUS 3aBepLUeHns —

umkna B Hayane unm B KoHue umkna? K Kakum nocneacteusm
3TO NpMBOAUT?

B Kakumx cyyasix MCrosib3yeTcs AaHHbIN LMK Kakue cneumanbHble hakTopbl HE06X0ANMO YUUTbLIBaTb,
€C/IN LMK MOAXOAMT ANs Ballen cuTyaumm?

OCHOBbI LUKJI0B

3ayeM HyKHBI TPH PA3HOBUHOCTH IIUKJIOB? UTOGBI BBI MOTJIM BHIOPATH ONTUMAIBHBII CIIOCO0
PelleHus KasKI0H KOHKPETHOI 3a1aur. B 60/IbIIMHCTBE Cily4aeB 3ajiauy MOKHO PELIUTb C 110~
MOIIBIO JIIOOOH U3 TPeX IMUKIMIECKUX KOHCTPYKIIUIL, HO TIPY HEYAAYHOM BHIOOPE KOHCTPYKIIUH
BaM MPUJIETCS HAMTUCATh MHOKECTBO JIMIITHUX CTPOK MPOTPAMMHOTO KOJIA, & 3TO 3aTPYAHUT
[MOHUMAaHUE U COMTPOBOK/EHUE HATIMCAHHBIX MOJLYJIEH.

MpuMepbl pa3HbIX LIMK/I0B

YT06kI 1aTh HAYATBHOE MIPEACTABIEHIE O PAa3HBIX IIMKJIAX U O TOM, KaK OHU paboTaioT, pac-
CMOTPUM TPU TIPOTIeTyPhl. B KakIoM crydae [ KasK0TO To/la B TUAMTa30HE OT HAYAIBHOTO
J10 KOHEYHOTO 3HaYeHUs BbI3bIBAETC 1Ipolleaypa display_total_sales.

IIpocroii UK HAaUMHAETCS ¢ KJI0YEBOTO CJ0BA LOOP M 3aBepiiaeTcs KOMaH[0i END LOOP.
BrimosiHeHMe 1TUKIIa TIPEPBIBAETCS TIPY BBITIOJTHEHUY KOMAHIBI EXIT, EXIT WHEN mi RETURN
B TeJie TTUKJa (MJIA TTPU BOSHUKHOBEHUH UCKJITOYEHNS ):
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/* ®aitn B Cetn: loop_examples.sql
PROCEDURE display_multiple_years (
start_year_in IN PLS_INTEGER

,end_year_in IN PLS_INTEGER

IS
1_current_year PLS_INTEGER := start_year_in;
BEGIN
LOOP
EXIT WHEN 1_current_year > end_year_in;
display_total_sales (1_current_year);
1_current_year := 1_current_year + 1;
END LOOP;
END display_multiple_years;

IIuk FOR cyIiecTByeT B IBYX (DOpPMax: YMCJIOBOM U KyPCOPHOIL. B 4rc/IOBBIX 1TMKJIaX FOR MIPO-
TPaMMHUCT 33J1aeT HaYaIbHOE M KOHEUHOE TIeJIouncIeHHble 3HaveHns, a PL/SQL nepebupaer
BCe MMPOMEKYTOUHBbIE 3HAUEH U, TI0CJIe UeTO 3aBepIIaeT UKL

/* ®aitn B Cetn: loop_examples.sql

PROCEDURE display_multiple_years (

start_year_in IN PLS_INTEGER
,end_year_in IN PLS_INTEGER

IS
BEGIN
FOR 1_current_year IN start_year_in .. end_year_in
LOOP
display_total_sales (1l_current_year);
END LOOP;

END display_multiple_years;

Kypcoprast (hopma nuK/a FOR MMeeT aHAJOTHYHYI0 Ga30BYIO CTPYKTYPY, HO BMECTO IPaHMIL
YHCJIOBOTO [Malla3oHa B Hell 3a/1aeTcsl Kypcop WU KOHCTPYKIUS SELECT:

/* ®aitn B Cetn: loop_examples.sql

PROCEDURE display multiple_years (
start_year_in IN PLS_INTEGER
,end_year_in IN PLS_INTEGER

IS
BEGIN
FOR 1_current_year IN (
SELECT * FROM sales_data
WHERE year BETWEEN start_year_in AND end_year_in)
LOOP
-- MNpouenype nepepaeTcA 3anucb, HEABHO Ob6bABNEHHaA
-- ¢ Tunom sales_data%ROWTYPE...
display_total_sales (1_current_year);
END LOOP;
END display_multiple_years;

IMuxax WHILE nmeer MHOTO 06LIETO ¢ IIPOCTHIM IUKJIOM. [IpuHIMnmuaspioe oTanume 3a-
KJTFOYAETCST B TOM, YTO YCJIOBUE 3aBEPIIEHUS TIPOBEPSIETCS MEPe]] BBITIOTHEHNEM O4epeTHON
urepaiy. Bo3MOKHBI CUTYallH, B KOTOPBIX TEJIO IIUKJIA He OY/IET BBIIIOJHEHO HI O[HOTO pasa:

/* ®ainn B Cetn: loop_examples.sql
PROCEDURE display multiple_years (
start_year_in IN PLS_INTEGER

,end_year_in IN PLS_INTEGER

IS

1_current_year PLS_INTEGER := start_year_in;
BEGIN

WHILE (1_current_year <= end_year_in)

LooP

display_total_sales (1_current_year); npodonxcenue
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1 _current_year := 1 _current_year + 1;
END LOOP;
END display_multiple_years;
B npuBeneHHBIX TPpUMeEpax caMbIM KOMIIAKTHBIM ITOJYUYUJICS ITUKJ FOR. OIHAKO €eT0 MOXKHO
HCIIOJIb30BaTh TOJIHKO IIOTOMY, YTO HaM 3apaHee N3BECTHO, CKOJIBKO pas3 6y[[eT BBITIOJIHATHCA
TeJIo UKJIA. Bo MHOTUX IPYTUX CIydassX KOJTUIECTBO MIOBTOPEHUN MOKET OBITH 3apaHee He-
M3BECTHO, IO2TOMY JJId HUX ITUKJI FOR HE TTOAXOANT.

CtpykTtypa umknos PL/SQL

Hecmotpst Ha pa3iamunst MexXIy pa3HbIMi GopMaMy ITUKJINYECKUX KOHCTPYKITUN, KasK/bIi
IIUKJ COCTOUT U3 IBYX YaCTEH: OTPAHIYUTEIEH U TesIa IUKIIA.

OzpaHlmumeJlu — KJII04Y€BbIE CJIOBAa, OIIpeAe/iAIoNe Hadyaio IIUKJIa, YCJI0BHE 3aBEpIICcHN A,
1 KOMaH/1a END LOOP, 3aBeplIaloliast IIUKJIL. Teno UUKILA — TTOCTAECN0BATEJIDHOCTDb UCITOJTHAEMbBIX
KOMaH/[l BHYTPU I'PpaHUIl ITUKJIA, BbIIIOJIHAEMbIX Ha Ka)KI[OfI nurepaiuu.

Ha puc. 5.1 uzobpaskeHa cTpyKTypa IuKja WHILE.

?
WHILE need_more_data Yenoaue 3aBepllieHis

LOOP
read_next_record (record_id); o— Llnkn
need_more_data :=
record_id IS NOT NULL;
END LOOP;

e Teno uukna

Puc. 5.1. Linkn WHILE v ero Teno

B ob1iieM ciyuae UK MOKHO PAcCMATPUBATh Kak mporenypy win dbyHkiuo. Ero Teno —
CBOETO POJIa «UEPHBIH SIUK», 4 YCJIOBUE 3aBEPLUICHUS — 3TO UHTEPdelic «4epHOro SAIMUKay.
Kon, Haxonsmnmiics BHe IIMKJIA, HIYETO He J0JIKEH 3HATh O TIPOUCXO/SAIIEM BHYTPHU HETO.
ITomuuTE 06 HTOM [IPU PACCMOTPEHUU PA3IUYHBIX (DOPM IUKJIOB B 9TOH IJIaBe.

MpocTon uukn

CTpyKTypa IIPOCTOro IIUKJIA SBJISIETCSI CAMOI 3JIEMEHTAPHON CPeln BCeX IUKINIECKUX KOH-
cTpyKmit. TaKko# UK COCTOUT U3 KITI0YEBOTO CI0BA LOOP, UCIIOJHIEMOTO Ko/ia (Tea KA )
1 KJIIOYEBBIX CJI0OB END LOOP:
LOOP

UCnO/IHFleMbIe_KOMGHabI
END LOOP;
ki HauMHaeTCsT KOMAaH0l LOOP, a 3aKaHYMBaeTCsI KOMaHI0H END LOOP. TeJto IiUKJIa ZOJIKHO
coiepKaTh KaK MUHUMYM OJIHY MCIIOJTHsIeMYIO KoMaH 1y. CBOIICTBA MPOCTOTO ITUKJIAa OTTUCAHBI
B cJIezyioleii Tabimie.

CBoOIiCTBO OnucaHue

Ycnoswe 3aBepLUeHns Lukia Ecnu B Tene umkna sbinosiHseTcs komaHaa EXIT. B npotueHOM cnydae
LMKN BbINOHAETCS 6eCKOHEYHO

Koraa nposepsietcs ycnosue B Tene umkna u ToNbKO Npu BbINONHEHUM KoMaHAabl EXIT wnn EXIT WHEN.

3aBepLUeHns umMKna Takum 0bpa3oM, Teno umkna (Mn ero YacTb) BCeraa BbIMONHAETCS Kak

MWUHUMYM OAWH pa3

B kakwux ciyyasix ucnonbayercsi | (1) Eciv He M3BECTHO, CKOMbKO pa3 ByaeT BbiNONHATLCS Teno umkna; (2)
AQHHbBIN LMK TENOo LMKIIa A0/MKHO 6biTh BLIMOMHEHO XOTS Gbl OAUH pa3
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ITpocToii 1K yA0OHO UCIIOJIb30BaTh, KOT/Ia HYKHO rapaHTUPOBATh XOTS GbI OHOKPATHOE
BBINOJIHEHME TeJIa IMKJIA (U1K XOTs Obl ero yacTh). Tak Kak UK He UMEeeT YCJIOBKS, KOTOPOE
OBl OTIPE/IEISLIO, IOJIKEH JIN OH BBITIOJHATHCS JIU HET, TEJIO IIIKJIa Beeraa 6y/eT BhITOJHEHO
XOT$1 OBI OJIMH Pas.

[IpocToii 1K 3aBepIIaeTcst TOJABKO B TOM CJIydae, €CJIU B €T0 TeJjle BBITTOJTHSIEeTC S KOMaH/1a
EXIT (uiu ee «OJIM3KUET POACTBEHHUK> — EXIT WHEN) WJIH 5Ke B HeM MHUI[MUPYETCS UCKJIIO-
yeHue (ocTaBiieecss HeoOPaBGOTAHHBIM ).

3asepuweHue npocroro umkna: EXIT n EXIT WHEN

Eciu Bbl He X0THTE, YTOOBI IPOrPaMMa «3alMKJIUIACh>, B TEJIe IIUKJIA CIeLYeT PA3MEeCTUTh
KOMaH/y EXIT uiam EXIT WHEN:

EXIT;
EXIT WHEN ycnoBue;

SHGCI) ycnosue — 9TO JIOTUYECKOE BbIPpasKEeHUE.

B cnenyroniem npuMepe komaHzia EXIT IIpepbIBaeT BbIIOJHEHUE [IUKJIA U [Tepe/laeT yIpasnJe-
HUe KOMaH/le, CJIe/lyIoleil 3a KoMaHoil END LOOP. DyHKIus account_balance Bo3Bpaliaer
OCTATOK JICHET Ha CUYeTy ¢ uaeHTuPuKaTopoM account_id. Ecsim Ha cueTy octasoch MmeHee
1000 monmapos, BRITIONMHSAETCS KOMaHa EXIT U IMKJI 3aBepinaeTcsd. B mpoTuBHOM ciiydae
InporpaMmMa CHUMaET C 6aHKOBCKOFO CHe€Ta KJIMEHTa CyYMMY, HGO6XOZ[I/IMyIO JJIA OIlJIaThl
3aKa30B.
LOOP
balance_remaining := account_balance (account_id);
IF balance_remaining < 1000
THEN
EXIT;
ELSE
apply_balance (account_id, balance_remaining);

END IF;
END LOOP;

Komanzma EXIT MOXKeT MCIIOTb30BaThCA TOIBKO B ITUKJIE LOOP.
B PL/SQL st BbIxona U3 MUKJIA TAaKKe MPEAYCMOTpeHa KoManaa EXIT WHEN, rpeaHasHa-
yeHHasl JIJIs1 3aBEPIIeHNUsT [IUKJIA ¢ TPOBEPKOU JIOMOJHUTENBHOTO YeaoBus. B cytHocTu, EXIT

WHEN coueraeT B cebe pyHKiuu IF-THEN u EXIT. IIprBeseHHBIN IPUMEP MOXKHO IIEPEIHCaTh
C UCIOJIb30BaHueM EXIT WHEN:

LooP
/* BblducneHue banaHca */
balance_remaining := account_balance (account_id);

/* YcnoBue BCTpamBaeTcA B KomaHay EXIT */
EXIT WHEN balance_remaining < 1000;
/* Ecnu uukn Bce ewe BbiNonHAeTCA, C 6anaHca cnucbiBawTcs cpeacTBa */
apply balance (account_id, balance_remaining);
END LOOP;
Kaxk BUANTE, BO BTOpOfI (bopMe JIJI4 IIPOBEPKU YCJIOBHSI 3aBepIIEHU KOMaH/a IF He Hy KHa.
Jlormka mpoBepKN YCI0BUS BCTPAaUBaeTCs B KOMaHAY EXIT WHEN. Tak B KaKWX ke CIydasx
CJIeJIyeT NCTI0JIb30BaTh KOMaHy EXIT WHEN, 2 B KAKUX — TIPOCTO EXIT?
O Komanma EXIT WHEN ITOIOHIET, KOT/IA YCJIOBUE 3aBEPIIEHUS ITUKJIA OTIPEIeIIeTCS OHUM
BBIpaskeHeM. [Ipeapiaynnii mpuMep HATASIHO IEMOHCTPUPYET 3TOT CIIeHAPHUIA.

O HPI/I HECKOJIbKUX YCJOBHUAX 3aBEPIICHUSA MUKJIA NN €CJIN IIPU BBIXO/I€ TOJIPKHO OBITH
OIlpeZieJIEHO BO3BpalllaeMoOe 3HaUYeHue, IpeArnodyTuTeabHee IF 1ian CASE ¢ EXIT.
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B cienytoniem npumepe yaobHee UCTIONb30BaTh KOMaHIy EXIT. DparMeHT Koa B3AT U3
dyHKIIUN, cpaBHUBAIOTIEH COePKUMOe IBYX (haiiaoB:

IF (end_of_filel AND end_of_file2)
THEN
retval := TRUE;
EXIT;
ELSIF (checkline != againstline)
THEN
retval := FALSE;
EXIT;
ELSIF (end_of _filel OR end_of_file2)
THEN
retval := FALSE;
EXIT;
END IF;
END LOOP;

MoaenupoBaHue uukna REPEAT UNTIL

B PL/SQL otcyTcTByeT TpaAMIIMIOHHBIN 1IIUKJT REPEAT UNTIL, B KOTOPOM YCJIOBHE TIPOBEPSETCS
ITOCJIe BBITIOJTHEHUS Tesa IUKJIa (UTO FapaHTUPYET BITIOJHEHNE TeJla KaK MUTHUMYM OJTUH
pa3). OmHAKO 3TOT UK JIETKO MOJCIUPYETCS IIPOCTHIM IIUKJIOM CJIeyTONIeTro BU/A:
LOOP
. meso yukaa ...

EXIT WHEN sozuyeckoe_ycnoBue;
END LOOP;
31ech Joz2uueckoe_ycaogue — JOTUIECKas TepeMeHHas NN BeIpaKeHue, Pe3yasTaToM IIpo-
BEPKHU KOTOPOTO SIBJIIeTCs 3HAaUeHre TRUE vt FALSE (v NULL).

BecKkoHeUYHbIW LUKJI

HexoTopbie porpaMmbl (HalprMep, CpeAcTBa HabJIOAEH s 32 COCTOSHUEM CHCTEMbI) pac-
CUMTaHbI HA HETIPEPBIBHOE BBITIOJTHEHNE ¢ HAKOTIJIeHHeM HeoOxoauMol nadopMmaimm. B Taknx
clly4astx MOKHO HAMEPEHHO UCII0JAb30BaTh OECKOHEYHbIN [IUKJL:

LooP

cbop_0aHHsIxX ;
END LOOP;
Ho kax/aplil TpOTpaMMICT, UMEBIIHIT IEJI0 ¢ 3allUMKJINBAHUEM, TIOATBEPANT: OeCKOHEUHBIIT
LUK 0OBIYHO TIOTJIONIAET 3HAYMTEIbHYIO YacTh Pecypcos 1polieccopa. IIpobiema peniaercs
MIPUOCTAHOBKOI BBITIOJTHEHUST MEXKTY UTePaIsaMu (1, Pa3yMeeTcsl, MAKCUMaJIbHO BO3MOKHOM
3dPEKTUBHOCTBIO cOOPA TAHHBIX):

LoopP

cbop_OaHHsbIX ;

DBMS_LOCK.sleep(10); -- HMYero He genatb B TeyeHue 10 cekyHA
END LOOP;

Bo Bpemst mpriocTanoOBKY IPOTPAMMa MTPAKTUYECKU He PACXO/YET PECYPCHI TIPOIIECCOPA.

Uukn WHILE

YenoBHBIN MK WHILE BBIOJHSETCS 10 TEX MOP, IOKa OIpe/ieiIeHHOe B IINKJIE YCJIOBHe
ocTaeTcst paBHBIM TRUE. A TTOCKOJIBKY BO3MOKHOCTH BBITIOJTHEHNS ITMKJIA 3aBUCHT OT YCJIOBHS
1 HE OrPpaHNYNBACTCA (i)I/IKCI/IpOBaHHbIM KOJINYeCTBOM HOBTOpeHI/Iﬁ, OH HCITIOJIb3YyEeTCA UMEHHO
B TeX CJIydasX, KOT/Ia KOJIMYeCTBO IOBTOPEHUH 1IUKJIa 3apaHee He N3BECTHO.
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NMPEPbIBAHME BECKOHEYHOI'O LINKJ1A

Ha npakTuke BO3MOKHA CUTYalHs], B KOTOPOI O€CKOHEUHbII [IUKJI TOTPEOYETCs 3aBEPILKTh.
Ecu nukst BeimosssieTcst B anoHuMHOM 6J10Ke B SQI¥Plus, ckopee Beero, 1pobJieMy MOKHO
PENINTh BBOAOM TePMUHAIbHOM KoMOuHaiuu 3asepiierust (06bruno Ctrl+C). Ho peasibrbie
MIPOTPAMMBbI Yallle BBITTOJIHSIOTCS B BU/I€ COXPAHEHHBIX TIPOIELYP, U JaKe YHUUYTOKEHUE
mpollecca, 3amycTuBiiero mporpamMmy (Hanpumep, SQI¥Plus), He npuBeAeT K OCTaHOBKE
donosoii 3agaun. Kak nacuer komanasl ALTER SYSTEM KILL SESSION? Xopormras
uzest, Ho B HeKOTOPBIX Bepcusix Oracle aTa KoMaH/Ia He YHUUTOKAET 3aI[MKJINBIIHECS
ceaHchl (IoYeMy — HUKTO He 3HaeT). Kak xe «IIPUKOHYNTH» BBITOJHIEMYIO TPOTPAMMY ?

Bo3MO0KHO, BaM mipueTcst IpubertHyTh K TAKMM CPEICTBAM OIEPAlMOHHON CUCTEMBI, KaK
rxomanza kill B Unix/Linux u orakill.exe 8 Microsoft Windows. /{11 BBITIOJIHEHMS 9TUX
KOMaH[ HeO6XOZII/IMO 3HaTb I/II[eHTI/Iq)I/IKaTOp nponecca «TEeHEeBOH 3aladymn» Oracle; BIIpOYEM,
Hy)KHyIO I/IHCI)OpMa]_[I/IIO JICTKO HOJIy‘{I/ITb IIpu HAJIN4YUU HpI/IBI/IJIeI‘I/IIL/'I UTCHUA JIA TIpen-
crapiaennii VESESSION u VEPROCESS. Ho zae eciii HeajleraHTHOE pelieHre Bac He
TTyTaeT, IPUXOUTCS YIUTBIBATE IPYTOi (haKTOp: B PEXKMMe CEepBePA 3TO, BEPOSITHO, TPUBEIET
K YHUYTOKEHUIO IPYTUX CEaHCOB. JIquuee pemenne, KOTopoe A MOTY IIPEJIOKUTD, — BCTa~
BUTDb B ITUKJI CBOETO PO/ia «MHTEPIIPETATOP KOMaH/[», I/ICHOJIbSyIOH_[I/Iﬂ BCTpOeHHbIﬁ B 633y
JTAHHBIX MEXaHW3M MEKITPOIECCHBIX KOMMYHUKAINN — «KaHAJIOB» (pipes):
DECLARE
pipename CONSTANT VARCHAR2(12) := 'signaler';
result INTEGER;
pipebuf VARCHAR2(64);
BEGIN
/* Co3paHue 3aKpbITOro KaHana C W3BECTHbIM UMeHeM */
result := DBMS_PIPE.create_pipe(pipename);
LOOP
data_gathering_procedure;
DBMS_LOCK.sleep(10);
/* MpoBepka coobweHuit B KaHane */
IF DBMS_PIPE.receive_message(pipename, 0) = @
THEN
/* WHTepnpeTauua coobueHna C COOTBETCTBYWWMMU AedcTBuamu */
DBMS_PIPE.unpack_message(pipebuf);
EXIT WHEN pipebuf = 'stop';
END IF;
END LOOP;
END;

UcmoabzoBanne DBMS_PIPE He oka3biBaeT 3aMEeTHOTO BJIMSHIS Ha OOIIYTIO 3arPy3Ky
mpoleccopa.

IIpocTas BcrioMoraTeTbHast IPOrpaMMa MOXKET YHIYTOKUTD 3AIIUKIIMBIITYIOCS TPOTPAMMY,
OTIIPABHB 110 KaHAILY COOOIIEHUE «Stop»:

DECLARE

pipename  VARCHAR2 (12) := 'signaler';

result INTEGER := DBMS_PIPE.create_pipe (pipename);
BEGIN

DBMS_PIPE.pack_message ('stop');

result := DBMS_PIPE.send_message (pipename);
END;
ITo kanary TakKe MOXKHO OTIIPABJISITh IPYTHE KOMaH/Ibl — HAIIPUMeD, KOMaH/Ly YBeTIYeHust
WJIM YMEHbUIEHUs MHTepBaja oxuianus. Keratu roBops, B IPUBEJIEHHOM IIpUMeEpe 1C-
MOJIb3YETCsT 3aKPHITHIN KaHall, Tak 4To coobinenre STOP 10/KHO OTIIPaBISATHCS ¢ TOU Ke
YYETHOMN 3aMUCH TOIb30BATEsI, KOTOPas BBITIOIHSIET GECKOHETHDIH UK. Takke ciemyer
3aMETHTh, YTO IIPOCTPAHCTBO UMEH 0a3bl JAHHDBIX [l 3aKPHITHIX KAHAJIOB TJII00AJIBHO 110
OTHOIIIEHUIO KO BCEM CeaHcaM TeKYIIero 1osb3oBaress. CienoBaTesbHO, eCI Bbl 3aX0TH-
Te, YTOOBI B GECKOHEUHOM IIUKJIE BBIIOJIHAIOCH CPasy HECKOJIBKO IIPOTPaMM, HeOOXOIMMO
peasnn30BaTh JONOJIHUTEIbHYIO JOTUKY g (1) co3aanus MMeH KaHaJIoB, YHUKAJIbHBIX
IUUIST KOKIIOTO ceaHca, u (2) ornpeneseHns IMeH KaHaJoB s oTipaBku KoMauael STOP.
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O61uuii CUHTaKCUC IIUKJIA WHILE:

WHILE ycsaoBue
LOOP

UCnoiHAeMble_KOMAHObI
END LOOP;
311echb YCIIOBHE — JIOTUYECKasl lepeMeHHas NJIH BhIpaykKeHHe, Pe3YJIETaTOM IIPOBEPKH KOTOPOTO
SIBJISIETCSI JIOTHMUECcKoe 3HadeHne TRUE, FALSE nuu NULL. YcsioBHe TIpOBepsIeTCs TP KaxkK/[01
nTepanuy nukiaa. Ecam pesysibraT oka3biBaeTCsl paBHBIM TRUE, TEJIO ITUKJIA BBITTOJIHSETCS.
Ecun sxe pesysbraT paBeH FALSE nin NULL, TO ITUKJI 3aBePIIAETCS, a yIIPaBJIeHUe IepelaeTcs
WCITOJTHSIEMOM KOMaH/ie, CJIeyolieil 3a KoMaH10#1 END LOOP. OCHOBHBIE CBOMCTBA ITUKJIA
WHILE IpuBeAeHbl B TabIuIIE.

CBoiicTBO OnucaHue

Ycnosue 3aBepLieHns LmKna Ecnu 3HaueHMeM NIormyeckoro BbIPaXXEHUS LKA ABNAETCA
FALSE nnu NULL

Korga npoBepsieTcsi ycnoBue 3aBeplueHuns | lMepen nepsbIM M KaXAbIM MOCNEAYIOWMUM BbINONHEHWEM Tena

umKna umkna. Takmm 06pa3omM, He rapaHTUpYeTCs Aaxke OfHOKpaTHoe
BbINonHeHue Tena unkna WHILE

B KaKux criyyasix UCrofb3yeTcst AaHHbIN (1) Ecnmn He n3BECTHO, CKOMbKO pa3 ByAeT BbINOMHATLCS TENo

LMK uMKna; (2) BO3MOXHOCTb BbIMO/IHEHWS LMKSIa AOMDKHA onpeae-

NATLCS ycnosueM; (3) TENO LMK MOXET He BbIMOMHATLCS HU
ofHOro pasa

YcsoBre WHILE mpoBepsieTcs B Hauajle IIMKJIA U B HavaJle KaK/0i ero uTepalun, rnepej Bbl-

TTOTHEHNEM TeJa IUKIa. Takoro pojia mMpoBepKa NMeeT ABA BAKHBIX MOCIEACTBH:

O Bcs undopmaiivst, Heo6X0AUMAst J1IJIs1 BBIYUCJAEHUS YCJIOBUS, I0JUKHA 3a/1aBaThCs [Iepesl
TepPBBIM BBITTOJTHEHUEM ITUKJIA.

O MoskeT 0Ka3aTbCs, YTO MUK WHILE He Gy/IeT BBIIOJIHEH HU OJJHOTO Pasa.

Caemytouuii mpumMep nuKIa WHILE B35T u3 dhatina datemgr.pkg, pasMenieHHOTO Ha caiiTe KHIUTH.
BHGCB HCIIOJIb3YETCA YCJOBUE, IPE/ICTABJIEHHOE CJIOKHDBIM JIOTUYECKUM BbIPDAKEHUEM. Hpe—
pbIBaHMe IIKJIA WHILE BBI3BAHO OJHOM U3 ABYX IPUYNH: 6o 3aBepIIeHNEM CIIMCKA MaCOK
JlaThbl, KOTOPpbI€ ITPUMEHAIOTCSA [JIA BbITIOJTHEHU A HpeO6pa30BaHI/IH, 6o YCIIeNIHbIM 3aB€EP-
nreHreM 1peobpasosanus (U Tenepsb epeMeHHas date_converted cofep:KuT 3HaueHune TRUE):
/* o0ann B CeTtun: datemgr.pkg */
WHILE mask_index <= mask_count AND NOT date_converted
LooP
BEGIN
/* MonblITka nNpeobpa3oBaHMA CTPOKM NO Macke B 3anucu Tabauupl */
retval := TO_DATE (value_in, fmts (mask_index));
date_converted := TRUE;
EXCEPTION
WHEN OTHERS
THEN
mask_index:= mask_index+ 1;
END;
END LOOP;

LUunkn FOR co cueTunkom

B PL/SQL cymecTtByeT nBa Bua IUKIa FOR: C YMCTOBBIM CUETYUKOM U ¢ KypcopoM. Iluka
CO CUETYUKOM — ITO TPATUIIMOHHBIN, XOPOIIO 3HAKOMBIN BCEM MTPOTPAMMUCTAM ITUKJI FOR,
MO/ IEPKUBAEMBII B OOJIBIINHCTBE SI3BIKOB IIPOTrpaMMupoBanns. KoandyectBo utepanuii
JTOTO IMKJIA U3BECTHO €Ille JI0 €r0 HauaJia; OHO 33J[aeTCs B TUANIa30HE MEXKIY KJIIOUEBBIMU
cioBaMu FOR 11 LOOP.
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ﬂHaHaSOH HESABHO OODSABIISIET YHPaBJIAIOIYO IEPEMEHHYIO ITUKJIa (eCJII/I oHa He ObLIa IBHO
00ODbABJICHA paHee), orpeAesdeT HadaJabHOE M KOHEYHOE 3HAYECHNA ralla30Ha, a TaKKe 3aJa€T
HallpaBJIEHUE U3MEHEHUS CHETUYNKA (HO BO3paCTaHUIO UJHU 110 y6bIBaHI/IIO)‘

O6uuii CHHTAKCUC 1IUKJIA FOR:

FOR cyeTuynk IN [REVERSE] HavasnbHoe_3HavyeHue .. KOHe4YHOoe_3Ha4yeHue
LOOP

UCNO/IHAEMbIE_KOMAHObI
END LOOP;

Mesky KJIoueBbIME CI0BaMU LOOP 1 END LOOP JIOJIZKHA CTOSATH XOTs1 Obl O/[HA MCIIOJIHSIEMasT
koman/a. CBolicTBa 1[UKJIa FOR ¢ UHCIOBBIM CYETYUKOM [IPUBE/IEHBI B CIIEAYIONIEl TabmIle.

CBoiicTBO OnucaHue

Ycnosue 3aBeplUeHns LnKia Yucnoson umkn FOR 6e3ycnoBHO 3aBepLuaeTcst Npy BbINOIHEHUN KO-
NUYECTBa UTEpaUWii, onpeaeneHHOro Anana3oHoM 3HaUYeHUI cHeTumKa.
(Limkn MoXeT 3aBepluaThcs M KoMaHaon EXIT, Ho AenaTb 3TOro He peko-

MeHayeTcs)
Koraa npoBsepsieTcst ycnosue Mocne kaxaoro BbINMOMHEHNS Tena uukna komnunstop PL/SQL nposepsi-
3aBEpLUEHMS LMKNa €T 3HayeHue cyeTumka. Ecim oHo BbIXOAMT 3a npeaenbl 3aAaHHoro ava-

nasoHa, BbINO/IHEHWE LMKIa NpekpalaeTcs. Ecim HayanbHoe 3HayveHue
60sble KOHEYHOrO, TO TENO UMK/Ia HE BbINMOSTHAETCS HU pasy

B kakux cnyyasix ucrnonb3yercs Ecnu Teno umkna AomKHO 6bITb BbIMOSHEHO onpeaeneHHoe Konn4yecTeo
[aHHbIA LUMKN pas, a BblINO/IHEHME HE A0/IHKHO NMpepbIBaTbCA NpexaeBpeMeHHO

Mpasuna ans uuknos FOR € YNCNOBbIM CHETYNKOM

I[Ipu MCIIOJIB30BAHUY LUKJIA FOR C YMCIOBBIM CYETIYMKOM HEOOXOIMMO CJIEI0BATH HEKOTOPHIM

TIpaBUJIAM:

O He o6basasiiTe cueTunk nukiaa. PL/SQL aBToMaTHYeCKU HEABHO OObSBISET JIOKAIb-
HYTO TIEPEMEHHYTO C TUTIOM AaHHBIX INTEGER. O6macTh AefCTBUSA 9TON TepeMeHHON
COBIIAJAET ¢ TPaHUIel HUKJIa; 00pallaThCs K CUETYMKY 3a NpedeJaMy UK HeJIb3sl.

O Bsipa:keHusi, CHOJIb3yeMble NIPH ONpe/IeJIEHIH TUana30Ha (HaYajJIbHOTO U KOHEYHOTO
3HAYEHMIT), BBIYUCIASIOTCA OiuH pa3. OHU He 1epecUNTHIBAIOTCS B XOJI€ BBITIOJTHEHUS
nukiaa. Eciiv n3MeHUTh BHYTPH IIUKJIA TIEPEMEHHBIE, UCITOTb3yeMbIe JIJIST ONPeleIeHUs
JINATa30Ha 3HAYEHUH CYETUYNKA, €T0 TPAHUIIBI OCTAHYTCS TIPEKHUMU.

O Huxkorna He MeHsiiTe 3HaYCHHS CYETYNKA M TPAHMIL JUANTA30HA BHYTPH MHUKJIA. JTO
B BbICIIIEN cTernenu mopodnas npaktuka. Kommmsarop PL/SQL 6o Beigact cooliienue
00 omubxe, 1M6O MPOUTHOPUPYET U3MEHEHK — B JIIOOOM Clly4ae BOSHUKHYT IPOOJIEMBI.

O Yro6bl 3HAYEHHS] CYETYUKA YMEHBIIATUCH B HANIPABJIEHUH OT KOHEYHOTO K HAYAJIbHOMY;,
ucnosbayiire kmoyepoe cioBo REVERSE. [1pu aToM nepBoe 3HadyeHe B OIpe/ieleHun
JanasoHa (Hauanvhoe _snauenue) NOJKHO ObITh MEHBIIE BTOPOTO (KoHeuHoe _3nauenue).
He mensiiTe mopsiiok cjaeqoBaHUs 3HAYEHUI — TPOCTO TIOCTAaBbTE KJIIOUEBOE CJIOBO
REVERSE.

MpumMmepbl umknos FOR ¢ YNCNOBbIM CHETYUMKOM

Crenyrotire TpUMepsl TEMOHCTPUPYIOT HEKOTOPBIe BADUAHTHI CUHTAKCHCA ITUKJIOB FOR
C YUCJIOBBIM CUETUYUKOM.

O Iwuxkxa Bemonasercs 10 pas; cuetynk yBenmuusaetcs oT 1 go 10:

FOR loop_counter IN 1 .. 10
LooP

... UCNnonHAemble_KOMAaHOobl . . .
END LOOP;
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O IMuxkxa BemmoganHsiercst 10 pas; cuetunk ymenbinaercs ot 10 go 1:

FOR loop_counter IN REVERSE 1 .. 10
LoopP

... UCNOMHAeMble_KOMAaHObI . . .
END LOOP;

@) HI/IK]I HE BBITIOJIHAETCA HU pa3y. B saronoske IMUKJIa YKa3aHO KJII04eBOe CJI0BO REVERSE,
TI0O9TOMY CUETUUK ITUKJIA loop_counter U3MEHAETCI OT GOJIBIIEro 3HAYCHH K MEHbBIIIEMY.
OHHaKO HaYa/IbHOE€ M KOHEUYHOE 3HAUYCHUA 3a/[aHbl B HEBEPHOM ITOPA/IKE:

FOR loop_counter IN REVERSE 10 .. 1
LOOP
/* Teno umkna He BLINOJHWUTCA HU pa3y! */

END LOOP;
[Iame €CJIn 3a/1aTb 06paTHoe HallpaBJieHH€e C IIOMOIIbIO KJII0YEBOTO C/10Ba REVERSE, MEHb-
IIee 3HaYeHNe CYETINKA BCe PABHO JIOJKHO OBITh 3aaH0 nepes 6oapmmM. Eciu mepsoe
4yucIIo O6oJbIIe BTOPOTO, T€JIO HUKJIa HE 6y11eT BhINIOJIHEHO. Ecim ke TpaHWYHbIC 3HAYEHUA
OITHAKOBBI, TO TEJIO ITUKJIA 6yaeT BBIIIOJTHEHO OJINH Pas.

O TlukJy BBITIOJHSIETCS I IMAa30Ha, ONPEeIeMOT0o 3HaYeHUIMU TIePEMEHHON 1 BbI-

pasKeHus:

FOR calc_index IN start_period_number ..

LEAST (end_period_number, current_period)
LOOP

... UCNo/fIHAieMble KOMAaHObI . . .
END LOOP;

B stom IIpuMepe KOJIMYECTBO I/ITepaL[I/Iﬁ IHUKJIa OIIpeAEIAETCA BO BpEMA BbITTOJIHEHUA
IIpOTrpaMMBbI. HauanbHoe 1 KOHeYHOe 3HAUEHUST BBIYUCIISIOTCS OJMH pas, nepea Hadaaom
IUKJIa, U 3aTEM UCITOJIb3YIOTCA B T€YEHNE BCETO BPEMEHU €T0 BbITTOJTHCHU .

HeTpuBunanbHblie NpupalieHmna
B PL/SQL ne npesycMOTpeH CHHTAKCHC 3a/[aHKs IT1ara MpupanieHus cyeTyrnka. Bo Bcex pas-
HOBUJHOCTSIX ITUKJIA FOR € YMCTIOBBIM CYETYNKOM 3HAUCHUE CUCTYMKA HA KAKAOM NTEpaIluu
BCET/IA YBEJMYUBAETCS MJIM YMEHBIIAETCS HA €INHUILY.

Ecan npupainenue 10KHO ObITh OTJUYHO OT €UHUIIBI, TPUAETCS IIMCATh CIIeIUAIbHbII
koa. Hammpumep, 4To HY»KHO C/IesiaTh, YTOOBI TEJIO UKJIA BBITOJHSIOCH TOJIBKO JJISl YETHBIX
yuces u3 auanazona ot 1 1o 100? Bo-1iepBbIX, MOJKHO MCITOJIb30BATh YNCIOBYIO (DYHKITHIO
MOD, KaK B CJIeAYIOLIEeM IIPUMeEDPE:
FOR loop_index IN 1 .. 100
LooP
IF MOD (loop_index, 2) = ©
THEN
/* Y4ucno 4YeTHoe, MOSTOMY BbIYUCIEHMA BbINOMHAKWTCA */
calc_values (loop_index);
END IF;
END LOOP;

Takske BO3MOKEH U IPYTO CII0CO6 — YMHOKHUTD 3HAUEHIE CUETUMKA Ha JIBA U MCIIOIb30BaTh
BJIBO€ MEHBIITNH JUATIA30H:
FOR even_number IN 1 .. 50
LOOP
calc_values (even_number*2);
END LOOP;
B o6oux cirydasx mmpoieaypa calc_values BBITIOJIHSIETCS TOJIBKO JJIsl YeTHBIX YKicesl. B mepsom
npuMepe 1uKJ FOR oBTopsiercst 100 pas, Bo BropoM — ToJibKo 50.
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Ho kakoe 6bl peliieHre Bl HU BbIOpasi, 06s13aTesibHO TTOAPOOHO ero onumre. KommenTapun
MOMOTYT JAPYTUM TIPOTPAMMHUCTAM TIPU COMTPOBOK/IEHUY BaIled TIPOTPAMMBL.

Lukn FOR c Kypcopom

Kypcopnag dbopma 1muksia FOR ¢BSA3BIBaeTCA C SIBHO 3a/laHHBIM KypcopoM (a 1o CyTH, oTipe-
JIeJIsIeTCsT M) WJTM MHCTPYKINel SELECT, 3a/JaHHON HEIOCPe/ICTBEHHO B TPaHUIIAX IUKJIA.
Wcnionbayiite 3Ty (hopMy TOIBKO B TOM CJIydae, eCJIM BaM HYKHO M3BJIeub U 00paboTaTh Bee
3amucu Kypcopa (BIIpodeM, ipu paboTe ¢ KypcopaMu 9TO IPUXOUTCS IEJaTh OBOJIBHO YacTo).

ITukt FOR ¢ KypcopoM — Oj(Ha U3 3aMedaTesbHbIX Bo3aMoskHocTel PL/SQL, obecrieunBaoniast
TeCHYIO 1 9(GeKTUBHYIO MHTETPAIIIO MPOIe/y PHBIX KOHCTPYKIIUI C MOIIIBIO SI3bIKA IOCTYTIA
K 6asam panupix SQL. Ero npuMenenye 3aMeTHO cOKpaIiaeT 00beM Kojia, HeOOXOMMOTO JIJIsT
BBIOODKY JAHHBIX U3 KYyPCOPA, & TAKIKE YMEHDIIAET BEPOSTHOCTh BOSHUKHOBEHUST OMIIOOK
[PU IUKJIMIECKO 00pabOTKe TaHHBIX — Be[b UMEHHO IIUKJIbI SIBJISTIOTCSI OJJHUM U3 OCHOBHBIX
MCTOYHUKOB OITHOOK B IIPOTPAMMAX.

bBasoBblii cunTakcuc 1ukIa FOR ¢ KypcopoM:

FOR 3anuct IN { ums_kypcopa | (komanda SELECT) }
LooP

UcnosiHAemslie KOMAaHObl
END LOOP;

31ech 3anucy — HeSTBHO 0ObSIBJIEHHAS 3aTTHCh C aTPUOYTOM %ROWTYPE JIJISI KypCopa uMs_Kyp-
copa.

— . He 00bsBIIstiiTe IBHO 3alIMCh C TAKAM K€ UMEHEM, KaK y MHACKCHOW 3allUCH [IUKJIA.
&

B aTom Her HeO6XOZlI/IMOCTI/I, ITOCKOJIbKY 3allCh 00bABIISIETCS ABTOMAaTU4YE€CKU, K TOMY
}_%E

=

.

('

g _% JKE 9TO MOJKET IIPUBECTH K JIOrn4ecKuM omubdkam. O ToM, Kak MOJIyYUTh JOCTYII K MH-

/7N, bopmaimu o sanmcsx, o6paborannbix B 1ukiae FOR 1nocie ero BbIIONHEHMS, paccKa-
" .| ' 3piBaeTcs gasiee B 9TOI IIaBe.

B nukiie FOR MOKHO TaK:Ke 3a1aTh He Kypcop, a HerocpeacTBeHHo SQL-uHeTpyKIinio SELECT,
KaK MOKa3aHo B CJeAYIOIIEM IIPUMEpE:
FOR book_rec IN (SELECT * FROM books)
LooP
show_usage (book_rec);
END LOOP;
MpbI He peKOMEHTyeM NCTIOIb30BaTh TY (POPMY, TOCKOJIBKY BCTPAaUBaHNE MHCTPYKITHI SELECT
B «HEOKU/IAaHHBIE» MeCTa KO/la 3aTPYAHSET ero COIIPOBOXK/IEHNE 1 OTIA/KY.

CaoiicTBa 1uKJIa FOR ¢ KCHOJIb30BaHUEM Kypcopa IIPUBeIEHbI B ciIeAyionel Tabmie.

CBOICTBO OnucaHue

Ycnosue 3aBeplUeHns LnKia Bbi6opka Bcex 3anucelt Kypcopa. Liukn MOXHO 3aBepLinTb M KOMaHAoM
EXIT, HO nocTynaTh Tak He peKoMeHayeTcs

Korpa nposepsieTcs ycrnosue Mocne kaxpaoro BLINOIHEHNS Tena uukna komnunatop PL/SQL ocywect-

3aBepLIeHNs LMK BNISiET BbIOOPKY ovepeaHoii 3anucu. Ecnv 3HaueHne atpubyTta Kypcopa

%NOTFOUND% oka3blBaeTcs pasHbiM TRUE, umkn 3aBepluaetcs. Ecnm
KypCcop He BO3BpaTUT HW OAHOW CTPOKM, TEMO LMKIa HUKOraa He 6yaet
BbINOSIHEHO

B kakux cnydyasx ucrnonb3yeTcs Mpy HEOBX0AMMOCTM BbIGPaTh M 06paboTaTh KAXKAYIO 3anuch Kypcopa
[aHHbIA UMK




124 Masa 5. Luknbl

Mpumepsbl umkna FOR ¢ Kkypcopom

JlomycTuM, Ham He0OXOANMO OOHOBUTD CUETA BJIAETbIEB BCEX JKUBOTHBIX, JKUBYIINX B CITE-
uaabHoM otejte. Ceayolui IpruMep BKI0YaeT aHOHUMHBIE OJ10K, B KOTOPOM JUJIst BBIOOPa
HOMepa KOMHATHI U UIeHTU(UKATOPA JKIBOTHOTO UCIIOJIB3yeTCsT KYPCOP occupancy_cur.
[Ipornenypa update_bill BHOCHT Bce MU3MEHEHNUS B CYET:

1 DECLARE

2 CURSOR occupancy_cur IS

3 SELECT pet_id, room_number

4 FROM occupancy WHERE occupied_dt = TRUNC (SYSDATE);
5 occupancy_rec occupancy_cur%ROWTYPE;

6  BEGIN

7 OPEN occupancy_cur;

8 LOOP

9 FETCH occupancy_cur INTO occupancy_rec;

10 EXIT WHEN occupancy_cur%NOTFOUND;

11 update_bill

12 (occupancy_rec.pet_id, occupancy_rec.room_number);
13 END LOOP;

14 CLOSE occupancy_cur;

15 END;

ITOT KOJI MOCTIE0BATETHHO ¥ SIBHO BBITIOJIHSIET BCE HEOOXOANMBIE IE€HCTBUST: MBI OTTPEIeIs-
eM Kypcop (cTpoka 2), IBHO 00bSIBJISIEM 3aMIUCh JJIST 9TOT0 Kypcopa (CTpoKa 5), OTKpPbIBaeM
Kypcop (cTpoka 7), HaunHaeM GECKOHEYHbIN UK (CTpoKa 8), IIPOM3BOAUM BLIOOPKY 3aIliCh
u3 Kypcopa (ctpoka 9), IpoBepsieM yCJI0BUE BIX0/a U3 HUKJIa (KOHEIl JaHHbIX ) 10 aTpUGyTy
%NOTFOUND Kypcopa (cTpoka 10) u, HakoHerr, BbimosasieM obHoBienue (crpoka 11). Ilocie
3TOTO IIPOrPAMMHUCT JOJIKEH 3aKPbhITh Kypcop (cTpoka 14).

Bor uto TIOJIYYUTCsI, €CJIU IIEPENMNCATD TOT K€ KO/JI C UCIIOJIb30BAHUEM ITMKJIa FOR C KypCOPOM:

DECLARE
CURSOR occupancy_cur IS
SELECT pet_id, room_number
FROM occupancy WHERE occupied_dt = TRUNC (SYSDATE);

BEGIN
FOR occupancy_rec IN occupancy_cur
LOOP
update_bill (occupancy_rec.pet_id, occupancy_rec.room_number);
END LOOP;
END;

Kaxk Bce nmpocto u nonsarno! Mcuesno o6bsasaenne samucn. Mcuesnn komanmbl OPEN, FETCH
1 CLOSE. Bouibiie He HY;KHO TPOBEPATh aTpuOyT $NOTFOUND. HeT HUKaKUX CJI0KHOCTEH ¢ Op-
ranusanueil BliGopky ganubix. I1o cytu, Bl ropopure PL/SQL: « MHe HysKHa KajKias CTpoKa
TabJIUIBL, ¥ 1 X0UY, YTOOBI OHa Oblja TIOMEIeHa B 3aIllUCh, COOTBETCTBYONIYIO KyPCOPY>.
1 PL/SQL memaet TO, 9TO BBl XOTUTE, KaK 9TO AOJKEH A€TaTh T060H COBPEMEHHBIH SI3BIK
MIPOrPaMMUPOBAHUS.

Kypcopy B ke FOR, Kak 1 JTI060MY APYTOMY KYPCODPY, MOKHO IepeaaBaTh MapaMeTpBhL.
Ecan kakoii-m160 13 cTOIOIOB CIcKa SELECT ompefe/sieTcs BhIpaskeHreM, 00s3aTeIbHO
OTIpe/IeNTUTE JJIsl HETO TCeBROHNM. JIJ1s1 oOpalenns K KOHKPETHOMY 3HAUEHUIO B 3alIUCH
Kypcopa B IIpefieiax [IUKJIa HeoOXOIMMO HCII0Ib30BaTh «TOYEYHbIN» CUHTAKCUC (UMs_3a-
nucu.ums_cmoabya — HAIIPUMED, occupancy_rec.room_number), Tak 4TO 6€3 IICEBAOHUMA
K CTOJIOIY-BbIPasKEHUIO 0OPATUTHCS HE YIACTCS.

3a gonoaHuTebHON nHGOPMaIel o paboTe ¢ Kypcopamu obpaiiaitech K riaase 15.
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MeTKkM uMKnoB

MKy MOKHO TIPUCBOUTD MM ITPH HOMOIIN MeTKH (cM. r1aBy 3). Metka nukia 8 PL/SQL
WMeeT CTaHapTHBIN (hopMarT:

<<UMA_MemKU>>

Mertka pacriosiaraeTcsi HEIIOCpeICTBEHHO Iiepe]] KOMaHI0i LOOP:

<<all_emps>>
FOR emp_rec IN emp_cur
LooP

END LOOP;
DTy Ke MeTKY MOKHO YKa3aTh U [TOCJIE KJIIOYEBBIX CJIOB END LOOP, KaK B CJIE/IYIOIIEM IIPUMEPE:
<<year_loop>>
WHILE year_number <= 1995
LooP
<<month_loop>>

FOR month_number IN 1 .. 12
LooP

END LOOP month_loop;
year_number := year_number + 1;

END LOOP year_loop;
MeTku ITUKIIOB MOTYT IPUTOUTHCS B HECKOTBKUX TUIMYHBIX CUTYAIASX:

Q ECJII/I BbI HallCaJIN OYCHb lIJII/IHHbeI ITUKJI C MHOKECTBOM BJIOJKCHHBIX I[MKJIOB (ZIOHyCTI/IM,
HaYMHAIOIINICS B cTpoke 50, 3aBepIaercs: B CTPOKe 725 1 coepsaiinii 16 BIOKEeHHBIX
I[[MKJIOB), KCIIOJIb3YITE METKY IIUKJIA JIJIsl TOTO, YTOOBI IBHO CBSI3aTh €r0 KOHEIL C HAYaJIOM.
BusyasbHast TOMETKa TIOMOKET MIPY OTJIaKE U COMPOBOKAECHUN TIPOTPaMMBI; 6e3 Hee
OyIeT TPYHO YCIEeAUTD, KaKas KOMaHza LOOP COOTBETCTBYET KasKA0H 13 KoMaH | END LOOP.

QO MeTKy NKKIa MOKHO UCTTOJNB30BATH /IS yTOUHEHWSI UMEHH YITPABJISIONIEH TIepeMeHHOM
IUKJIa (3aMUCH WM CYETINKA), ITO TAKIKE YIIPOIIAET YTEHUE TTPOTPAMMBIL

<<year_loop>>
FOR year_number IN 1800..1995
LooP
<<month_loop>>
FOR month_number IN 1 .. 12
LOoOP
IF year_loop.year_number = 1900 THEN ... END IF;
END LOOP month_loop;
END LOOP year_loop;

O Ilpu ucmorp30BaHNU BIOKEHHBIX IUKJIOB METKHU YIIPOTIAIOT YTEHUE KO/IA U TTOBBITIAIOT
a(dexTUBHOCTD X BRITIOTHEHWA. [Ip skesTaHNM BBITIOTHEHIIE MMEHOBAHHOTO BHEIITHETO
IIMKJIa MOKHO TIPEePBATh MPH TOMOIIX KOMAH/BI EXIT ¢ 3aflaHHON B HEM METKOU ITMKJIA!

EXIT memka_uyukna;
EXIT memka_yukna WHEN ycnaoBue;

Ho 06bIYHO IPUMEHSTH METKH IIUKJIOB TOA0OHBIM 06Pa30M He PEKOMEHIYETCsI, TAK KAK OHU
YXYAIIAIOT CTPYKTYPY JOTUKHU IIPOTrPaMMBI (IO aHAJIOTUHU € GOTO) U YCJIOKHSIOT OTJIAAKY.
Eciu Bam notpebyerest HCoib30BaTh MOA0OHBII KOJT, JIyUllle UBMEHUTh CTPYKTYPY IIUKJIA,
a BO3MOJKHO, 3aMEHUTD €TI0 IIPOCTHIM IIUKIOM NN WHILE.

Komanpa CONTINUE

B Oraclel1g nosiBiiach HOBast BOBMOKHOCTb JIJIs1 PAOOTHI € IIUKJIaMH: KOMaH/1a CONTINUE.
On ucnonb3yeTcs /71 BBIX0/a N3 TeKyIleld UTepalny IUKJIa 1 HeMEJIeHHOTO Iepexo/a
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K CJIeI[yIOHleﬁ urepanuu. Kak n EXIT, 3Ta KOMaH/la CYIIIeCTBYET B JIBYX (bOpMaXI 663yCJIOBHOI71
(CONTINUE) 1 ycioBHOM (CONTINUE WHEN).

[IpocToit npumMep ncrosb3oBaHMsT CONTINUE WHEN /17151 TTPOITYCKa UTepaInii ¢ YeTHBIMU 3Ha-
YEeHUSMU CYeTYNKA:

BEGIN
FOR 1_index IN 1 .. 10
LOOP
CONTINUE WHEN MOD (1_index, 2) = ©;
DBMS_OUTPUT.PUT_LINE ('CyeTumk = ' || TO_CHAR (1_index));
END LOOP;
END;
/

Pesynprar:

CyeTyunk = 1
CyeTyunk = 3
CYyeTyuk = 5
CyeTyunk = 7
CYyeTyuk = 9
Koneuno, Toro e adexra MOKHO 10OUTHC TPy TIoMOIIK KoMaHb! IF, Ho Komara CONTINUE

HpeiocTaBisieT HoJiee IIETAHTHBIN U TTIOHSITHBIN CTTOCO0 MPEICTABIEHHST PEATH3YEMOM JIOTHKH.

Komamia CONTINUE yaiiie BCero mpuMeHsIeTcst JIJist MOAn(UKAIINY CYTECTBYIONIETO KO
C BHECEHUEM IleJIeHAITPABJIEHHBIX U3BMEHEHUI U HEMEIJIEHHBIM BBIXOJIOM U3 I[UKJIA JIJIS
penoTBpamenns Ho60IHbIX 3((EKTOB.

TAK JIN NJIOXA KOMAHOA CONTINUE?

Korza s Briepsbie y3uaiu o komanjie CONTINUE, na nepsblit B3rJisii MHE I0KA3aJ10Ch, YTO
OHa TIPEJICTABJISIET OYEPENHYIO (HOPMY HECTPYKTYPUPOBAHHOM Tiepesayr yIpaBaeHUs 1Mo
anasioruu ¢ GOTO, noartomy ee ciefyer 110 BO3MOKHOCTH uzberath (s IIPeKpacHo 06X0-
quics 6es nee rogamu!). Yapiips Yazepest, o1t U3 PyKOBOAUTEIEH TPYIIIbI pa3paboTKu
PL/SQL, pasBesii Mou 3201y KA€HUSI:

¥:xe maBHO (e1re B 2110Xy 3HaMeHNTOro ManudecTa /leifikcTpsl «0 Bpejie goto» ) KOHCTPYKIINT
exit 1 continue GbLJIM IPOAHATUZMPOBAHDI K OTHECEHBI K CTPYKTYPHBIM CPEICTBAM IePeiayn
yrpasienust. Bosiee Toro, KoMaH/a exit OblIa IPU3HAHA B O/IHON 13 aBTOPUTETHBIX PaboT
KHyTa Kak criocob6 KOPPeKTHOTO [PEPHIBAHS BBIYUCIIEHHIA.

Bem u SIkonuHu gokazainu, 4yto Jiobask IPOrpaMMa, UCII0JAb3YIOMIast IPOU3BOJIbHBIE CHH-
XPOHHBIE YIIPABJISIONINE 3JIEMEHTBI (HAIIPUMED, IMKJIbI UJIK gOt0), MOKET OBITh IIeperrcata
¢ ucroJb3oBaHueM 1ukI0B while, komans if U JIOTHYECKUX TIEPEMEHHBIX B MTOJHOCTHIO
crpykrypHoii hopme. Bosiee Toro, ipeobpazoBatie MEK/IY «IIOX0i» HECTPYKTYPHPOBAHHOM
BEPCHEN 1 «XOPOIlel» CTPYKTYPUPOBAHHON BEPCHE B IIPOrpaMMe MOKET ObITh aBTOMATH-
31rposano. K coxanennio, HoBast «xopolasi» IporpaMMa MOKeT Ha IIOPSAI0K YBETUYMBATLCS
B pa3Mepax u3-3a HeoOOXOIUMOCTU BBEIEHUSI MHOTOUUCJIEHHBIX JIOTHYECKIX [IEPEMEHHBIX
1 KOTIMPOBAHUsI KOJIa BO MHOKeCTBeHHbIe BeTBH if. Ha mpakTuke B peabHBIX TIPOTpaMMax
TaKoe yBeJMYeHre pa3Mepa BCTpevyaeTcs Pe/IKO, HO Uit MoJie/npoBanus adexra continue
U exit yacTo mpuMeHsieTcst KormpoBatue kojia. OHO co3zaet mpoGJIeMBbI ¢ COIIPOBOXKICHHEM,
HOTOMY YTO €CJId B OyAyIeM [porpaMMmy moTpeGyercs: MoauUIMpPOBaTh, IPOrPAMMUCT
JTOJIKEH TIOMHUTB, YTO UBMEHUTD HYKHO BCE KOTTUH BCTABJIEHHOTO KOJA.

Komanza continue 1moJie3Ha teM, 4TO OHA JleTaeT Kojl 60Jiee KOMITAKTHBIM U [OHSTHBIM,
a TaKIKe COKpallaeT HeOOXOAUMOCTD B JIOTUYECKUX [IEPEMEHHBIX, CMBICJI KOTOPBIX TPYHO
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MOHSITh C IEPBOTO B3TJIsA/A. Halie BCero oHa MCHOJIb3YETCs B IIUKJIAX, B KOTOPBIX TOYHAS
06paboTKa KaK/I0TO BJeMEHTa 3aBUCUT OT MOAPOOHBIX CTPYKTYPHBIX TECTOB. 3arOTOBKA
MKJIa MOJKET BBITJISIIIETD TAK, KAK OKA3aHO HUKE; 0OpaTuTe BHUMAHKE HA KOMAH/Y eXit,
KOTOpasi MPOBEPSIET, He MOpa JIM 3aBePITUTH 00paboTKy. Takske CTOMT 3aMETHTBD, YTO TO-
cyIeIHsIs KoMaH 1a continue (T10cje yeJoBUAS ) He sABJSETCS cTporo Heobxoanmoi. C apyroi
CTOPOHBI, BKJTIOYEHNE continue mocJie KaskAoro AeHCTBHsI yIIPOIaeT 106aBIeHIe HOBBIX
HeiiCTBUIT B IIPOU3BOJILHOM MOPsijiKe Oe3 HapylieHus: PaO0TOCHOCOGHOCTH IPYTHX AEACTBHIA.

LoOP

EXIT WHEN ycnoBue_Bbixoaa;

CONTINUE WHEN ycnosuel;

CONTINUE WHEN ycnosue2;

noaroToBuTenbHasA_¢asa;

IF ycnosued4 THEN
BbINOJIHEHO_AeNCcTBueS ;
CONTINUE;

END IF;

IF ycnosue5 THEN
BbINOJIHEHO_AeNCcTBueS;
CONTINUE; -- He aBnseTcA CTPOro Heob6XOAWUMOW .

END IF;

END LOOP;

bes komanbl continue Mue IIPUIILIIOCH 65l Ppeasm30BaThb TEJI0 IUKJIA CIeAYyIOIUM 06pa30M:

LOOP
EXIT WHEN exit_condition_met;
IF conditionl
THEN
NULL;
ELSIF condition2
THEN
NULL;
ELSE
setup_steps_here;
IF condition4 THEN
action4_executed;
ELSIF condition5 THEN
action5_executed;
END IF;
END IF;
END LOOP;

Jlaske B 9TOM IIPOCTOM IIPUMePe KoMaHAa continue mo3BoJsieT 060HTHCH 63 HECKOIbKUX
cekIuii elsif, cokparaer ypoBeHb BJIOKEHHOCTH U HATJISITHO MOKA3bIBAET, KaKKe JIOTHYe-
CKHe MPOBEPKH (¥ COIYTCTBYOIIAst 00pabOTKa) M0JIKHBI BHIIOJIHATHCS HA TOM JKe YPOBHE.
B yactHOCTH, continue CyIecTBEHHO COKPAIIAET TIYOHHY BAOKEHHOCTH. YMEHUE [IPABIIBHO
UCIIOJIb30BaTh KOMaH,Iy continue 6e3ycioBHO omoraet rporpammuctam PL/SQL nucatsb
60J1ee KaueCTBEHHBIN KOJI.

Taxsxe koMaHa CONTINUE TIPUTOAUTCS JI7TST 3aBEPIIEHNUS BHYTPEHHUX ITUKJIOB M HEMEJIEHHOTO
MTPOJIOJIKEHUS CIIeIyIoNIel UTEPAIMY BHEITHETO TUKJIA. J[J1s1 3TOT0 IUKJIaM MPUCBAUBAIOTCS
nMeHa Ipu moMoru MeTok. [Ipumep:

BEGIN

<<outer>>
FOR outer_index IN 1 .. 5
LOOP
DBMS_OUTPUT.PUT_LINE (
"BHewHuin cyeTumk = ' || TO_CHAR (outer_index));
<<inner>>

FOR inner_index IN 1 .. 5
npodondcenue 5
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LOOP
DBMS_OUTPUT.PUT_LINE (
' BHyTpeHHWit cyeTunmk = ' || TO_CHAR (inner_index));
CONTINUE outer;
END LOOP inner;
END LOOP outer;
END;
/

Pesyprar:

BHewHuin cyeTymk = 1
BHYTpeHHMIN cHeTymnk = 1
BHewHun cyeTymk = 2
BHYTpeHHMI cHeTynk = 1
BHewHun cyeTymk = 3
BHYTpeHHMI cHeTynk = 1
BHewHun cyeT4ymk = 4
BHYTpeHHMI cHeTynk = 1
BHewHun c4yeT4ymk = 5
BHYTpeHHMI cHeTynk = 1

MNMone3Hblie coBeThbl

ITUKJTBI — OUEHb MOIIHBIE U TIOJIE3HBIE KOHCTPYKIIMHI, HO TIPU MX MCIOIb30BAaHUT HEOOXOIIMA
OCTOPOKHOCTD. VIMEHHO IIUKJIBI 4ACTO CO3/AI0OT MIPOOIEMBI ¢ OBICTPOAEHCTBAEM ITPOTPAMM,
u obast onmbKa, BOSHUKIIAS B ITUKJIE, TOBTOPSIETCST BBU/LY MHOTOKPATHOCTH €TI0 BBITIOJTHE-
Hust. JIOTHKa, OlpeIesolias YCI0BUe OCTAaHOBKH IIMKJIa, ObIBAET OYEHb CJI0KHOU. B aTOM
pasziesie TPUBOISTCST HECKOJIBKO COBETOB ITO TIOBOJLY TOTO, KaK C/EATh IIUKJIBI G0JIee YeTKIMU
U TIOHSITHBIMU, & TAKKe YIIPOCTUTD UX COITPOBOJK/EHUE.

”CI’IOHI:BYVITE NMOHATHbIE UMEHAa AN CHETYUKOB LiIMK/10B

He 3acrassstitTe mporpaMMucTa, KOTOPOMY ITOPYYEHO COMTPOBOXKIATH ITPOTPAMMY, C TOMOIIIBIO
CJIOKHOM JIeIYKIINY OITPe/IesIsATh CMBICJ HAaYaJIbHOTO ¥ KOHEYHOTO 3HaYeHUS CYeTYNKA IIMKJIa
FOR. [IpumMenstiiTe HOHSATHBIE M MH(GOPMATUBHbBIE IMEHA TIePEeMEHHBIX 1 INKJIOB, U TOT/IA /IPY-
UM IPOrPaMMUCTaM (J1a U BaM CaMMM HEKOTOPOE BPeMsI CIIyCTs) JIETKO OyieT pasodpaTbest
B TaKOM KOJI€.

Kak MOXXHO MTOHSITD CJIeI[YIOU_lI/Iﬁ X0/, HE TOBOPA YiKeE O €ro COHpOBO)KI[eHI/II/I?

FOR i IN start_id .. end_id
LooP
FOR j IN1 .. 7
LooP
FOR k IN 1 .. 24
LooP
build_schedule (i, j, k);
END LOOP;
END LOOP;
END LOOP;

prZ[HO IIpe/ACTaBUTb, 3a4€M UCII0Jb30BaTh OI[HO6yKBeHHbIe NME€Ha II€PpEMEHHbIX, CJIOBHO
COILE/IIINE CO CTPAHKIL Y4eOHMKA HAYaIbHOIO Kypca ajaredpbl, HO 9TO IPOUCXOAUT CILIONIb
n pAaoOM. BpeZ[HI)Ie IIPpUBbIYKU, HpI/IO6peTeHHbIe Ha 3ape 3II0XU ITPOrpaMMUpPOBaHusd, UCKOPE-
HHUTDb HEBEPOATHO CJIOKHO. A HCIIPAaBUTDH 3TOT KO OY€HDb ITPOCTO — JOCTATOYHO IIPHUCBOUTDH
IepeMeHHbIM 60JI€€‘ I/IH(I)OpMaTI/IBHbIe nMeHa:

FOR focus_account IN start_id .. end_id

LOoOP
FOR day_in_week IN 1 .. 7
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LOoP
FOR month_in_biyear IN 1 .. 24
LooP
build_schedule (focus_account, day_in_week, month_in_biyear);
END LOOP;
END LOOP;
END LOOP;

C cozmepskaTeJbHBIME IMEHAMHU TIePEMEHHBIX CPa3y BUIHO, YTO BHYTPEHHUI IIUKJI ITPOCTO
nepebupaeT MecsIIibl By XJIeTHero nepuoza (12 x 2 = 24).

KoppeKTHO BbixoauTe U3 LMKIA

OxvH 13 GyHIAMEHTAIBHBIX IPUHIIMIIOB CTPYKTYPHOTO MPOTPAMMHUPOBAHMS 3BYUUT TaK:
«OJIVH BXO/I, OJIUH BBIXOJI»; MHAUE TOBOPSI, TPOrpaMMa JI0JKHA UMETh OJ[HY TOUKY BXOZa
u oHy TouKy Bbixoza. [Tepsas yacts 8 PL/SQL peanusyercs asromatrdecku. Kakoii Gbl MK
BBI HU BBIOPAJIH, Y HETO BCET/IA TOJIBKO OJ[HA TOUKA BXO/[A — TIEPBasi HCIOJHsIeMast KOMaH/Ia,
CJTeyToIas 3a KI0YeBBIM CJI0BOM LOOP. Ho BIoJiHe peabHO HATMCATD ITUKJIT ¢ HECKOTBKIMU
TOYKaMHU BbIX0/1a. OIHAKO TaK OCTYIATh HE PEKOMEH/YeTCs, IIOCKOJIbKY IIUKJI C HeCKOJIbKUMHU
MYTSMH BBIXOJIA TPYAHO OTJIAKIBATH U COTIPOBOK/AATD.

HpI/I 3aBepHICHNU TUKJIA CJIEAYET IPUAECPIKUBATHCA CJEAYIOUNX ITPAaBUJI:

O He ncrosb3yiiTe B IUKIax FOR u WHILE KOMaH/ABI EXIT 1 EXIT WHEN. ITnksr FOR oskeHr 3a-
BEPIIATHCS TOJIBKO TOT/A, KOT/IA NCUYEPIIAHbI BCe 3HAUEHUS /[ara3oHa (1iesble Yucia Win
3ammicn). Komanzia EXIT B 1uKJIe FOR IIPEPBIBAET 3TOT IIPOIIECC, & CJIE0BATENbHO, HAET
Bpaspe3 ¢ caMUM HazHaueHueM 1rkJia FOR. TouHo Tak ke ycsioBre OKOHUaHUs 1K WHILE
3a/1aeTcst B caMoii komamzie WHILE u Hur/ie 6oJiee 3a/1aBaTh WIIH JOTIOJHSIT €T0 He CJIE/YET.

O He ucnomnsayiite B UKIaX KOMaH/bI RETURN 1 GOTO, TIOCKOJIBKY 3TO BbI3bIBaeT IIPEXK/eBpe-
MEHHOE U HECTPYKTYPUPOBAHHOE 3aBeplIeHUe IUKIIA. [IpuMeHeHre yka3aHHBIX KOMAH MO-
JKET BBITJISIZIETh 3aMAHYMBO, TAK KAK OHU COKPAIA0T 00beM Koga. OHAKO CITyCTst HEKOTOPOE
BPEMsI BbI [TOTpaTHTe GOIBIIIE BDEMEHH, MBITASICH OHSATH, HU3MEHHUTD U OTJIAUTH TAKOH KOJI.

PaccMoTpuM CyTh 3THX NTpaBUJI Ha TIPUMepe 1UKIa FOR ¢ KypcopoM. Kak BBI yke BUIIENH,

JAHHBIN [IUKJ 00Jierdaet mepeGop BO3BPAIAEMBIX KyPCOPOM 3aITHCE, HO He OIXOIUT st

CJIy4aeB, KOI/la BBIXO/, 13 IIUKJIA OIIPEEISIeTCSI HEKOTOPBIM yCIOBHEM, OCHOBAHHBIM Ha JJaH-

HBIX TeKyIiel 3anucu. [IpeanonoxnM, 4To B IUKJIE 3aIMCH Kypcopa MIPOCMaTPHUBAIOTCSI /10

TeX TI0P, MOKA CYMMa 3HAYEHUIT OIPEIETEHHOTO CTOIOIA He MPEBBICUT MAKCUMAJIBHOE 3HA-

YeHue, Kak M0Ka3aHo B CJe/ylomieM npumMepe. XoTs 3TO MOXKHO CAIeIaTh € TIOMOIIBIO TTMKJIa

FOR 1 Kypcopa, BBITIOJTHUB BHYTPHU 9TOr0 IMKJIa KOMaHAYy EXIT, IIOCTyNaTh TaK He CJIEIyeT.

1 DECLARE

2 CURSOR occupancy_cur IS

3 SELECT pet_id, room_number

4 FROM occupancy WHERE occupied_dt = TRUNC (SYSDATE);
5 pet_count INTEGER := O;

6  BEGIN

7 FOR occupancy_rec IN occupancy_cur

8 LOOP

9 update_bill

10 (occupancy_rec.pet_id, occupancy_rec.room_number);
11 pet_count := pet_count + 1;

12 EXIT WHEN pet_count >= pets_global.max_pets;

13 END LOOP;

14 END;

B 3arosioBke 1iukJa FOR SIBHO YKa3aHO, UTO €70 TEJIO OJIKHO ObITh BBITIOJHEHO 7 pa3 (rie 1 —
KOJIMYECTBO UTEPAITUH B IIUKJIE CO CIETINMKOM MUJIN KOJTMYECTBO 3aMUCEH B ITUKJIE C KYPCOPOM).
Komanpa EXIT B ukire FOR (cTpoxa 12) nuameHsieT JIOruKy ero BBIIIOJTHEHNS, U B pe3yJibTaTe
HOJIy4aeTcs KOJl, KOTOPBIH TPYHO HOHATD U OTJIAUTh.
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HOBTOMy €CJIN HYJKHO IIPpEPBaTh IMUKJ Ha OCHOBaHUUN I/IH(I)OpMaL[I/II/I TeKymeﬁ 3allcu, jgydiie
BOCIIOJIb30BAThCs HUKJIOM WHILE MM IPOCTBIM IIUKJIOM, 4TOOBI CTPYKTYPpa KOJia JIy41ie OT-
paaJjia Ballii HaMEpEeHU .

MonyuyeHue nHpopmauunm o BbiNnosIHeHUU yukna FOR

ITmrJtbI FOR — y106HbBIE, 4€TKO (hOPMATI30BAHHbBIE CTPYKTYPBI, KOTOPBIE BBITIOTHSIIOT B TIPOTPaM-
Me GOJIBIITYIO «aJIMUHICTPATHBHYIO» PaboTy (0COOEHHO UKJIBI ¢ KypcopoM). OIIHAKO y HUX €CTh
U CYIIeCTBEHHBII HeOCTATOK: 1103B0JIsist Oracle BBITIOHSATD PabOTY 32 HAC, MbI OTPAHUYHBAEM
COOCTBEHHBIE BO3MOKHOCTH JIOCTYTIA K KOHEYHBIM PE3YJIBTaTaM IIUKJIA TI0CJIE €T0 3aBEPIIEHSL.

ITpeanosokumM, HaM HYKHO y3HATh, CKOJIBKO 3aruceil 06paboTaHo B IIUKJIE FOR C KYPCOPOM,
U 3aTeM KCI0JIb30BaTh 9TO 3HaYeHue B Iporpamme. BoLio Obl oueHb ya00HO HAIKCATD IPH-
MEePHO TaKOH KO
BEGIN

FOR book_rec IN books_cur (author_in => 'FEUERSTEIN,STEVEN')

LoOP

... 0bpabomka OGHHbLIX ...

END LOOP;

IF books_cur%ROWCOUNT > 10 THEN
Ho monbITaBimch aTo ¢esath, Mbl HOJIYYUM cOoOIIeHre 06 ONIMOKe, IOCKOIBKY Kypcop He-
SBHO OTKpbIBaeTcs u 3akpbiBaercst Oracle. Kak ske mosryunTsb Hy KHYI0 MHOOPMALIKIO U3 yKe
3aBepIInBIIerocst ukiaa? s aToro ciaeayer oGbIBUT IEPEMEHHYIO B TOM OJI0Ke, B KOTOPbII
BXOIUT ITUKJ FOR, W TIPUCBOUTD €l 3HAUeHUe B TeJie IUKJIa — B TAKOM CJIydae IepeMeHHast
OCTaHeTCsI IOCTYITHOM U ITOCJIe 3aBepIIeHrs ITUKIa. BOoT Kak 3To feaeTcst:

DECLARE
book_count PLS_INTEGER := ©0;

BEGIN
FOR book_rec IN books_cur (author_in => 'FEUERSTEIN,STEVEN')
LOooP

. obpabomka OAHHbIX . ..
book_count := books_cur%ROWCOUNT;
END LOOP;
IF book_count > 10 THEN ...

KomaHnpa SQL kak uukn

Ha camowm nesne komanaa SQL (mampumep, SELECT) TOXKe MOXKET PACCMATPUBATHCS KaK IIHKI,
MOTOMY YTO OHA OTIPEIEIISIET AeHCTBIE, BHIMTOHsIeMOe KoMIUsiTopoM SQL ¢ Habopowm aH-
HBIX. B HEKOTOPBIX CJydasx 1Py Peajusalui OlpeAeeHHON 3aa4i MOKHO fase BbIOpaTh
Mexay ucrnosib3doBanueM 1ukaa PL/SQL u komanasr SQL. /laBaiite paccMOTpUM ITpUMED,
a 3aTeM C/IeJIaeM HEKOTOPbIE BBIBOJIBI O TOM, KAKOE PellleHUe JIydlile.

ITpeamosoKuM, Hallla TIporpaMma J0JKHA TIEPEHeCTH WH(MOPMAIIIO O BBIOBIBIINX M3 OTEJIS
JKUBOTHBIX U3 TaOJIUILIBI occupancy B TabJIMILy occupancy_history. OubiTHbi nporpammuct PL/
SQL cxoy BHIGHpaET UK FOR ¢ KypcopoM. B TeJie 1nkia Kask/iast BRIOpaHHast 13 Kypcopa 3arich
cHavasia 100aBIsieTCs B TabJIILy occupancy_history, a3aTeM ynajisieTcsi u3 TabJIuIIbl occupancy:

DECLARE
CURSOR checked_out_cur IS
SELECT pet_id, name, checkout_date
FROM occupancy WHERE checkout_date IS NOT NULL;
BEGIN
FOR checked_out_rec IN checked_out_cur
LooP
INSERT INTO occupancy_history (pet_id, name, checkout_date)
VALUES (checked_out_rec.pet_id, checked_out_rec.name,
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checked_out_rec.checkout_date);
DELETE FROM occupancy WHERE pet_id = checked_out_rec.pet_id;
END LOOP;
END;
ITporpamma paGoTaert, HO SIBJISIETCSI JIH JaHHOE PellieHne eInHCTBeHHbIM? KOHeuHO JKe, HeT.
Ty xe m0TMKYy MOXKHO peasn30BaTh ¢ TOMOTILI0 KoMaH SQL INSERT-SELECT FROM ¢ mocJie-
Zytoniei KoMaH0i DELETE:
BEGIN
INSERT INTO occupancy_history (pet_id, NAME, checkout_date)
SELECT pet_id, NAME, checkout_date
FROM occupancy WHERE checkout_date IS NOT NULL;
DELETE FROM occupancy WHERE checkout_date IS NOT NULL;
END;
KaxkoBbl penmyIiecTsa Takoro moaxoza? Ko cran kopoue u BbITOHsIETCS 6os1ee 3 (hEKTUBHO
Guraroiapst yMEeHbIIEHUIO KOJIMYECTBa TTePeK/IIoueHH i KOHTeKCTa (IIEPEX0I0B OT UCIIOIHIEMOTO
anpa PL/SQL x ucnonasiemomy siipy SQL u o6patho). Tereph 06pabaThiBalOTCSA TOJTBKO
O/lHa KoMaH/1a INSERT 1 o/lHa KOMaH/1a DELETE.

Oxnako y «uucroro» SQL-nogxona uMelorcest ceou HepocraTku. Komanga SQL 06b14HO
JIEHCTBYET 110 MIPUHIIUIY «BCE WM HUYero». VlHaue roBopsi, eciiu mpu o6paboTke XOTst Obl
OJTHOM 3alicH occupancy_history MPOUCXOANUT OMMOKA, TO OTMEHSIIOTCST BCE MHCTPYKIINN
INSERT 11 DELETE 1 HU OJ[Ha 3a11Ch He Gy/IeT BCTaB/ieHa 1uian yaanena. Kpome Toro, mpuxoaurces
JIBasKJIBI 3aTIMCHIBATh yCa0BUEe WHERE. B 1aHHOM TprMepe 5TO He 0YeHb BakKHO, HO B HoJee
CJIO’KHBIX 3aMIPOCAX JaHHOE 0OCTOATENBCTBO MOKET UMETh Pelnaloliee 3HadeHne. A nepso-
HaYaJbHBIN LMK FOR MO3BOJIIET U36eKaTh AyOJMPOBAHKS TOTEHIIUAIBHO CIIOKHOM IOTUKI
B HECKOJIBKUX MECTaX.

Kpome toro, PL/SQL npesocxoaut SQL B oTHOIMEHNU THOKOCTH. JlOIyCTHM, HAM XOTEJI0Ch
6Bl TIEPEHOCUTB 32 OJIHY OTIEPAIIMIO MAKCHMATLHO BOBMOKHOE KOJIMIECTBO 3AIHCEH, a JITIsT TEX
3aTuceii, Ipu TepeMeleHIH KOTOPBIX TPOU3OIILIH ONTHOKHU, TPOCTO 3AMICHIBATD COOOTIEHNST
B JKypHaJI. B 3TOM cilyyae CTOUT BOCIIOJIBb30BATLCS IIUKJIOM FOR € KYPCOPOM, IOIIOJHEHHBIM
PasesIoM FCKITIOYeHHI:

BEGIN
FOR checked_out_rec IN checked_out_cur
LoOP
BEGIN
INSERT INTO occupancy_history ...
DELETE FROM occupancy ...
EXCEPTION
WHEN OTHERS THEN
log_checkout_error (checked_out_rec);
END;
END LOOP;
END;
H
PL/SQL no3Bossier 06pabaThIBaTh 3aIMCH [0 OHOU U JIJIsT KAyKAOU U3 HUX BBIIOJIHSITH He-
ob6xoauMble IedcTBUsE (KOTOPble MOTYT Ga3MPOBATLCS Ha CJIOKHOMN IIPOIEyPHOM JIOTHKE,
3aBUCSIIEN OT COMEPKUMOrO KOHKPETHOM 3anucu). B Takux ciydasx ynoOHee UCIIOJb-
soBaTh KoMOunanuio PL/SQL u SQL. Ho eciu Bamia 3aja4a 103BOJSET OIPAHUYUTHCS

onuuM SQL, sydiiie UM U BOCHOJIB30BATHCS — KOJI MOJYIUTCSI U KOpoue, U 3¢ deKTuBHee.

ITpomoKNTD BBIMOJTHEHKE MOCIE OMMO0K B KoMaHAax SQL MoskHO aByMst criocobamu: (1)
ucnosn3oBath KoHCTPYKIio LOG ERRORS co BetaBkoid, 00HOBJIEHHEM U yIAIEHIEM B
Oracle10g Release 2 u Bbite; u (2) ucnonbszosaTh korcTpykinio SAVE EXCEPTIONS
B KoMaHgax FOR ALL. 3a nonosnurensHoit nadopManmeii obpamaitech K raase 21.



O6paboTka ucknroYeHnM

K COKaJIEHUI0, MHOT'M€ TIPOIPaMMMUMCTBI HE CKJIOHHBI TPATUTH BpeM:A Ha TO, YTOOBI 3aCTpaxoBaThb
CBOI KO/ OT BCE€X BO3MOJKHbIX HeO)KI/II[aHHOCTeﬁ. Yy 6OJIBIINHCTBA U3 HAC XBATaeT HpO6JI€M C
HallCaHUEM KO/Ia, PEAJIN3YIOMIETO ITOJIOKUTE/IbHBIC AaCIIEKTDI IIPUJIOKEHUA: YIIDABJICHNE JaH-
HbIMU KJIMEHTOB, TIOCTPOEHUE CYETOB U T. /1.5 BLIO63.BOK ITO YBEJINYUBAET 00beM pa6OTbI. Bcer/j[a
ObIBAET JAbABOJILCKM CJIOKHO — KaK C IICUXOJIOTUYECKON TOUKH 3peHud, TaKk 1 B OTHOIIIEHUN
pacxXog0BaHUA pECYPCOB — COCPEAOTOYNTDHCA Ha HETATUBHDBIX ACIIEKTaX pa6OTbI CHUCTEMDBI: UTO,
€CJIN I10JIb30BaTEJIb HAKMET HE TY K]IaBI/IH_[y? Auro J1eJIaTh, €CJIN 6asa JAHHBIX HeJIOCTyHHa?

B pesyJibraTe Mbl UIIEM HPUI0KEHNUS, IPeHA3HAYEHHDBIE 1/ Pa0OThl B «UIeaJbHOM
MUpe», rjae B IporpaMmMax He 6bIBaeT OH_[I/I6OKy 1IOJIb30BATEJ/IN BBOJAT JIMIIb ITpaBUJIbHbIE
JIAHHbIE, 8 BCE CUCTEMbI — U allllapaTHble ¥ IIPOrpaMMHbIE — BCerjga B IIOJHOM HOPSIKeE.
KomneuHo, ’kecToKasi peaJbHOCTh YCTAHABIMBAET CBOM IIPABUJIA: KaK Obl BbI HU CTAPAJIUC,
B IIPUJIOJKEHUH BCE PABHO OTBIIIETCH ellle O/Ha OIMOKa. A Ballld 110Jb30BATEIN BCETa M10-
CTapaIoTCs OTHICKATD IIOCIIEI0BATENBHOCTD HAYKATUH KJIABUIIL, OT KOTOPBIX (hOpMa [epecTaHer
paboratb. [TpobseMa rpocta: 1160 Bbl BbIAEJISIETE BPEMs Ha OTJA/KY M 3all[UTy CBOMX IPO-
rpamm, Jinbo BaM HPUJIETCS BeCTH GECKOHEYHbIe OOU B OTCTYILIEHUH, TPUHUMAsT OTYASTHHbIE
3BOHKH OT 110JIb30BaTeJIed U MBITAsACh HOTYIIMTh PA3rOPaioIleecs MIaMsl.

K cuacreio, PL/SQL npenocrasisger 10CTaTOMHO MOLIHBINA ¥ THOKUI MEXaHU3M IlepexBaTa
n 06paboTku onmboK. M BriosHe BO3MOKHO HamcaTh Ha siabike PL/SQL takoe npuioxkenue,
KOTOPOE TI0JHOCTBIO 3ALIMTHUT OT OIMKOOK M BCeX MOJIb30oBaTe e, 1 6asy JaHHbIX.

OCHOBHbIE KOHLEenuMu 1 TEpMUHOJIONnsA
06paboTkn ncknroueHnmn

B aspixe PL/SQL omm6ku Bcex BUAOB MHTEPIPETUPYIOTCH KaK UCKAIOUCHUS — CUTYAINH,
KOTOPBIE HE JIOJKHBI BOBHUKATD TIPU HOPMAJbHOM BBITIOJTHEHUH TTPOTPAMMBI.

K uncny uckmiodeHnii OTHOCSATCS:

Q omubKH, reHepupyeMble CUCTEMON (HAIIPpUMep, HEXBATKA MaMATH WU TIOBTOPSIONIEECS]
3HAYEHNE UHIEKCA);

Q omunbKH, BbI3BaHHbIE AEICTBUAMMU [10JIb30BATEI;

O mnpenynpexRIeHIs, BbIIaBAEMbIe TTPUJIOKEHUEM TI0JIb30BATEIO.

PL/SQL niepexBaThiBaeT OMMOKHU ¥ pearupyeT Ha HUX [IPU IIOMOIIN TaK Ha3bIBa€MbIX 06pa-
GOTYMKOB UCKIIOUEHNUT. MexaHn3M 06pab0oTYNKOB UCKITIOUEHHH TI03BOJISIET YETKO OTAETUTh
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KO/l 06paboTKK oHMGOK OT OCHOBHOM JIOTUKU MPOTPAMMBbI, a TAKXKe JaeT BOSMOKHOCTD pea-
JIM30BaTh 06paboTKY OMIMOOK, ynpasisemyto cobvimusmu (B OTINYNE OT CTAPON JUHEHHOIM
mozenn). He3aBucuMo 0T TOTo, KakK U 110 KaKO# NPYMHE BO3HUKJIO KOHKPETHOE UCKITIOUEHNUE,
OHO Bcerjia 06pabaThIBaeTCs OJHUM U TEM e 00padOTIMKOM B Pas/iesie UCKIIOYEeHUIA.

TIpy BOSHUKHOBEHMHU ONIMOKU — KaK CUCTEMHOM, Tak 1 omuOku B ipusiokernu — 8 PL/SQL
UHUIMUPYETCS UCKIoUYeHre. B pesyJibraTe BbIONHEHIE GJIOKA IPEPLIBAETCS, U YIIPaBJieHue
nepeaercst st 00paboTKH B pasjies MCKIIUYEHUTT TeKyiero 6Joka, eciu ol umeercst. [Tocie
00pabOTKM UCKIIIOUEHNsI BO3BPAT B TOT OJIOK, T/le UCK/II0YeHUE ObIJI0 MHUIIMUPOBAHO, HEBO3-
MOJKEH, IO9TOMY yIIPaBJIeHIe IEPENAETCST BO BHENIHUIT OJIOK.

Cxema 1epefiayyl yIpaBJieHUs IIPU BOSHUKHOBEHUY UCKJIIOYEHNS TT0Ka3aHa Ha puc. 6.1.

PROCEDURE jimminy
IS
new_value VARCHAR2(35)
BEGIN
new_value := old_val || '-new’;
IF new_value LIKE 'open%'
THEN «—— VicnonHsiemblii pasaen

T
EXCEPTION
WHEN VALUE_ERROR o—— Pasgen UCKIYeHnn

THEN

END;

Puc. 6.1. ApxuTtekTypa 06paboTKn UCKTIOUEHUI

CymiecTByeT 1Ba TUTIA UCKITIOYEHUT:

O CucremHoe uckmouenue onpezessiercss B Oracle n 06bI4YHO HUHUIIMUPYETCS UCTIOJHSI-
embiM sizipom PL/SQL, obuapyxusiinM omubky. OIHIM CUCTEMHBIM HCKJIIOYEHHSIM
MIPUCBANBAIOTCS MMeHa (Harpumep, NO_DATA_FOUND), IpyTH€e OTPAHNYNBAIOTCS HOMEPAMMU
U OTIMCAHUSIMU.

O MHckimouenue, onpeaeiasgeMoe IPOTPaMMICTOM, aKTYaJIbHO TOJBKO JJIsT KOHKPETHOTO
npuaoxKenus. VIMst NCKIIOYeHNsT MOKHO CBA3aTh ¢ KOHKpeTHOH ommbkoi Oracle ¢ mo-
MOIIBIO IMPEKTUBBI KOMITMJISATOPA EXCEPTION_INIT WJIM JK€ Ha3HAYMTh OIIUOKE HOMEP
1 OTIMCaHue MPOoIelypoit RAISE_APPLICATION_ERROR.

B a10ii riaBe OyayT UCIIOAB30BATHCA CIIEAYIONIME TEPMUHDL:

O Pa3zzen uckimouyenuii — HeoOsi3aTebHbII pasaen 610ka PL/SQL (anonumuoro 6s10ka,
poIeypbl, QYHKIMH, TPUTTEPA WJIN MHUIINATU3AIIMOHHOTO Pa3iesia MaKeTa), cojepKa-
IIUH OUH WM HECKOJIBKO 06paboTYNKOB HCKIoYeHui. CTPyKTypa pasjiesia NCKIoYe-
HUI OYeHb MOX0XKA Ha CTPYKTYPY KOMaH/bl CASE, O KOTOPOH PacCKa3bIBAJIOCh B TJIaBe 4.

O HHUIUMMPOBATh UCKJIIOYEHHE — 3HAYMT OCTAHOBUTH BBIIIOJIHEHKE TeKylero 6jaoka PL/
SQL, onosemias ucnojHgeMoe apo 06 omunbke. MckiaodeHne MoKeT HHUIMUPOBATD
6o Oracle, mn6o Barr coOGCTBEHHBIN TIPOrPAMMHBIN KO/ TPH MOMOIIA KOMaH/IbI RAISE
WK Tponeaypbl RAISE_APPLICATION_ERROR.

QO OO0pabGoTaTh UCKIIOYEHHE — 3HAUUT NIEPEXBATUTh OLUIMOKY, Ilepeas ylpaBjieHue 00-
paboTunKy UCKIoYeHrs. HanmcanHblil IporpaMMHUCTOM 00pabOTUMK MOKET COAEPHKATD
KOJI, KOTOPbIii B OTBET Ha UCKJIIOYEHHUE BHIIIOJIHET ONpe/ieeHHbIe AeicTBIs (Hapumep,
3anKchbiBaeT HHGOPMAINIO 00 OIIMOKe B 5KypPHAJL, BRIBOAUT COOOLIEHNE IS [I0Ib30BATE IS
WK TIepeliaeT UCKII0YeH e BO BHEIIHUI OJI0K).
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O O6aacTb JeHCTBUS — YACTh KOIa (KOHKPETHBIN GJIOK WU BECH PA3fies), B KOTOPOM MOKET
UHUIUUPOBATHCS UCKJIOUEHHUE, A TAKIKE YaCTh KOJIA, UHUIIUUPYEMbIE HCKJIIOUEHHs KOTOPO-
O MOTYT [EPEXBATHIBATHCST K 00PAGATHIBATHCS COOTBETCTBYIOIIUM PA3/IEIOM UCKITIOUEHWIA.

O Ilepegaya UCKIIOYEHHS — TIPOIIECC MEPEIAYH UCKIIOUEHNs BO BHEITHUIT OJIOK, €CIIu
B TeKyleM OJI0Ke 9TO UCKIIIoYeHune He 00paboTaHo.

O Heo0OpaboTraHHOE HCKIIOYEHHE — UCKIIIOUEeHNe, KOTOPOoe TepenaeTcs 6e3 o6paboTKu 13
«camoro BHerHero» 6;10ka PL/SQL. TTocsie aToro yipasJieHue epeiaeTcs: UCHONHUTEb-
HOWU cpejie, KOTOPasi ysKe caMa OTIPeIesieT, KaK OTPearupoBarh Ha UCKJI0YeHre (BBIIIOJI-
HUTb OTKAT TPAH3aKIIUH, BBIBECTU COOOIIeHIe 06 OMubKe, IPOUTHOPUPOBATD €€ U T. 11.).

O AHOHHUMHOE UCKJIIOUEHHE — UCKIIOYEHUE, C KOTOPBIM CBSI3aH KOl OITMOKY ¥ OTIUCAHHE.
Takoe UCKITIOUEHIE HEe UMEET MMEHH, KOTOPOE MOXKHO GBIJIO OB HCTIOIb30BATh B KOMAaH/[e
RAISE My CeKIMK WHEN 06paboTurKa NCKIIOYEHNUIA.

O HMeHOBaHHOE HCKJIIOYEHHE — HMCKIIOUYEHNE, KOTOPOMY MMs pucBoeHo jmbo Oracle
(B OIHOM M3 BCTPOEHHBIX MAKETOB), OO pa3paboTyrkoM. B yacTHOCTH, AJIsT 3TOH 11esm
MOJKHO UCTIOJb30BATh AUPEKTUBY KOMITUJISTOPAa EXCEPTION_INIT (B TAaKOM CJIydyae UMst
MOJKHO Oy/IeT IPUMEHSITH ¥ [/ MHUIUMPOBAHMUSL, U JIJis 00PabOTKU UCKJIIOUEHUST ).

OnpepneneHune UCKJIIOUEHUIN

[Ipexae yeM MCKIOUEHIe MOKHO OyIeT MHUIIMMPOBATh 1 00pabaThIBaTh, €r0 HEOOXOIITMO
onpeznennth. B Oracle sapanee onpeeneHpl THICSYM NCKIIOYEHWI, GOIBIINHCTBO U3 KOTOPBIX
MMEIOT TOJIbKO HOMepa 1 TIOSICHUTE IbHBIE co00TIeH s, VIMeHa TPrCBanBaioTCsI TOJBKO CAMBIM
pacrpocTpaHEeHHBIM UCKITIOUEHUSIM.

Nmena mpucBanBaioTcs B makeTe STANDARD (OTHOM M3 BYX TaKeTOB MO yMosdaHuio PL/
SQL; apyroii maket — DBMS_STANDARD), a TaKKe B /IDYIMX BCTPOEHHBIX TTAKETaX, TAKUX KaK
UTL_FILE 1 DBMS_SQL. Koz, uctionbsyembiii Oracle st onpeiesieHnst MCKIOYeHNH (TaKuX, Kak
NO_DATA_FOUND), He OTJIMYAETCS OT KO/, KOTOPbIN BbI Oy€Te UCIIOJIb30BATh JJIsI OTIPEAEICHUS
uiu OGBSIBIICHUS BAlIUX COOCTBEHHbIX HCKTIOUEHHI.

ITO MOKHO cieJiaTh IByMA CHOCO6aMI/I, OIIMCaHHbIMU HUIKE.

O61bsaBNEeHMEe MMEHOBAHHbIX UCKJTIOUEHUN

Vckmouenusi PL/SQL, o6bsiBeHHble B TaKkeTe STANDARD ¥ B IPYTUX BCTPOEHHBIX IAKeTaX,
MPEJCTABJIAIT BHyTPpeHHUE (TO eCTh cucTeMHble) omuOKu. OIHaKO0 MHOTHE TPOOIEMBI,
€ KOTOPbIMU OyJIeT CTAJIKMBATHCS T10JIb30BATE b IIPUIOKEHUS, aKTyaIbHbI TOJIBKO B 9TOM
KOHKPETHOM MPUJIOKeHNU. Bo3aMokHO, Baliell iporpaMMe TIPUAETCS MepexBaThiBaTh U 06-
pabaThIBaTh TaKKe OMNOKU, KaK «OTPUIATE/IbHbII OaaHC cueTay WM <Jata o0palleHus He
MOJKeT ObITh MEHbIIIE TEKYIIEN AaThl». XOTS 9TH OMIMOKU UMEIOT MHYIO IPUPO/LY, HEKEJIH,
CKayKeM, OIMNOKH «IeTEHIST Ha HyJIb», OHU TAaKXKe OTHOCSTCS K Pas3psily UCKIIOUEHNH, CBSI-
3aHHBIX C HOPMa/IbHOHN PabGOTOI TPOTPAMMBI, 1 IOJIKHBI 00pabaThiBaThCS TOM TPOTPAMMOIA.

OHOI U3 caMBbIX 1T0JIE3HBIX 0cOOeHHOCTEN 00paboTKK ckmoyeHuit PL/SQL siBisiercst ot-
CYTCTBHUE CTPYKTYPHBIX Pa3IIM4Uil MEKIY BHYTPEHHUMH OIINOKaMU 1 OIINGKaMK KOHKPETHBIX
npustoxenuit. JIio6oe NCKII0YeHre MOKET 1 JIOJIKHO 00pabaThiBaThCA B PA3IENe NCKIIOYEHUN
HE3aBUCHMO OT THIIA OIIOKU.

Koneuno, st 06paboTKU UCKII0YEHUs He0oOX0auMo 3HaTh ero uMst. [lockosbky B PL/SQL
MMeHA T0JIb30BATEJbCKUM UCKJIIOUEHUSIM aBTOMATUYECKU He HA3HAYAIOTCSI, BbI JMOJIXKHBI
JIeJIaTh 9TO CAMOCTOSITEIBHO, OIIPEIesis UCKIIOYeHNsT B pasjene oObsiBiaeHuit 6aoka PL/
SQL. TIpu aTom 3a1aeTcst UMsI UCKJTIOYEHUST, 32 KOTOPBIM CJIE/[YET KJII0YeBOe CJIOBO EXCEPTION:

umA_uckawvyeHua EXCEPTION;
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Crenyroruii paszies oObsiBIEHUHN TIPOIEAYPbI calc_annual_sales COMEPIKUT ABA OObSIBICHNUS
WCKJITOYEHNH, OTIPEIEIEMBIX TIPOTPAMMUCTOM:
PROCEDURE calc_annual_sales
(company_id_in IN company.company_id%TYPE)
IS

invalid_company_id EXCEPTION;
negative_balance EXCEPTION;

duplicate_company BOOLEAN;
BEGIN
. UChosiHAemble KOMAHObI . . .
EXCEPTION
WHEN NO_DATA_FOUND -- CUCTeMHOoe WCKJI4YeHue
THEN

WHEN invalid_company_id
THEN

WHEN negative_balance
THEN

END;
ITo CBOEMY (I)OpMaTy MMeHa UCKJIIOUEHNU CXOKU C UMEeHaM# APYTIrux nmepeMEeHHbIX, HO CCbI-
JIATbCA Ha HUX MOJKHO TOJIBKO /IBYMs CHOCO63.MI/II
O B KoMaHie RAISE, HaXOI[HHIefICH B UCIIOJIHAEMOM pas/iejie IporpaMMbl (Z[JISI MHUIUUPO-
BaHUA I/ICKJIIO‘{GHI/IH)Z
RAISE invalid_company_id;
O B cexmuu WHEN pasziesia uckiroueHuit (st 06paboTKI MHUI[MUPOBAHHOTO UCKITIOUEHMS):
WHEN invalid_company_id THEN

CesizbiIBaHME UMEHU UCKJIIOUEHMS C KOAOM OLNBKN

B Oracle, kax yske ObL10 CKa3aHO, UMEHA ONIPeIe/IeHbI JIUIb ISk CAMbBIX PACIIPOCTPAHEHHBIX
uckmodenuil. Toicstum gapyrux omubok B CY B/l uMeroT iuiib HoMepa 1 CHaOKEHbI MOsIC-
HUTEJIbHBIMU COOOIIEeHUAMU. B1o6aBOK MHUIMUPOBATH UCKJIIOYEHHE ¢ HOMEPOM OIIUOKN
(B muanaszore ot —20 999 10 —20 000) MOsKeT 1 paspabOTUYNK IPUIOKEHMST, BOCIIOI30BaBIIKCH
II7IST TOH T1eJTH TIPOTIe Ty POt RAISE_APPLICATION_ERROR (cM. masee pasnen «nunmmpoBanue
UCKJIIOYEHU > ).

Hasnnuue B IporpaMMHOM KOjie MCKJIIOYeHUET 6e3 MMEH BIOJIHE JOILYyCTUMO, HO TAaKOU KO/
MQUIOIIOHSTEH U €T0 TPYHO CONPOBOXKAATD. /[omycTHUM, Bbl HAUCAJIU ITPOTPAMMY, ITPU Bbl-
nosiHennu kotopoit Oracle Bbiaer omubKy, cBsi3aHHyto ¢ qanHbiMu, Hanpumep ORA-01843:
not a valid month. [[Jisg mepexBarta 3TOii OIIMOKK B IPOrPaMMy BKJIIOUAETCs 00PabOTUHK
CJIEIYIONIErO BUA:
EXCEPTION

WHEN OTHERS THEN

IF SQLCODE = -1843 THEN

Ho xox mosywaeTcst coBepIieHHO HEeTOHATHBIM. UTOOBI clIe/IaTh CMBIC 9TOTO Koza 6Gosee
OYEBUHBIM, CJIEYET BOCTIOJIb30BATHCS IUPEKTUBOM EXCEPTION_INIT.

Berpoennas dynkuns SQLCODE Bosspaiaetr Homep HOCTIeAHEH CreHeprIpOBAHHOM
omubku. OHa Gyzier paceMoTpena gasee B pasgeie «O6paboTka UCKIIOUEHHUIT» ITON
TJIABBL.
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OvpektuBa EXCEPTION_INIT

JIMpeKkTrBa KOMIUIATOPa EXCEPTION_INIT (KOMaH/a, BBIMOTHIEMAst BO BPEMsT KOMITHJIAIIVN )
CBSI3BIBAET UIEHTU(DUKATOP, OOBSIBJIEHHBIN ¢ KIIOUEBBIM CJIOBOM EXCEPTION, C BHYTPEHHUM
KOJIOM OMMOKU. YCTAaHOBUB TaKylO CBsI3b, MOKHO WHUI[MMPOBATH MCKIIOUEHHE TI0 UMEHU
U yKa3aTh 3TO UM B YCI0BUU WHEN 06paboTurka ormn6ox.

C nupekTnBOI EXCEPTION_INIT ycoBUe WHEN, CTIOIb30BAaHHOE B MPEABIAYIIIEM TIPIMeEDE,
IIPUBOJIUTCS K CJIEIyIONEMY BUY:
PROCEDURE my_procedure
IS
invalid_month EXCEPTION;

PRAGMA EXCEPTION_INIT (invalid month, -1843);
BEGIN

EXCEPTION
WHEN invalid_month THEN

JKecTkoe kopupoBaHue HOMepa OMKMOKN CTAHOBUTCS M3JIMIIHUM; UM OIIUOKU TOBOPUT
camo 3a cebsl.

JlupexTrBa EXCEPTION_INIT OJIKHA PACIIOJIATATLCA B pasjeie 00baBIeHNH O10Ka. YKa3aHHOe
B Hell MCKJIIOUEHME I0JIKHO ObITh 0O0BABIIEHO MO0 B TOM e OJI0Ke, 1160 BO BHEITHEM, JTUO0
B crienudukanyy makera. CUHTaKCUC AUPEKTUBEL B aHOHUMHOM OJIOKE:
DECLARE

umA_ucksaoveHua EXCEPTION;

PRAGMA EXCEPTION_INIT (umA_uUCK/K4YeHUSA, Yesnoe_4ucno);
31ech UMsL_UCKIIOUeHUs. — MM ICKITIOUEHM S, 00bSIBIISIEMOTO TIPOIPAMMUCTOM, A 4e10€_UlC-
210 — Homep ommbku Oracle, KOTOPYIO cielyeT cBA3aTh ¢ JaHHBIM UCKIoYeHneM. Homepom
OITMOKU MOKET CJIYAKUTh JII0O0E YHCIIO CO CAEAYIOUMMU OrPAHUYEHITSIMIL

O Howmep omwmbku He Moxer 66iTh paBen —1403 (oxuH U3 ABYX KOMOB OmIMOOK NO_DATA_
FOUND). Eciiit BBI 110 KaKO-/160 IPUYHHE 3aX0THUTE CBSA3ATh CBOE UMEHOBAHHOE UCKIIIO-
YeHUe ¢ 3TOH ommMOKOH, TIepenanTe IupeKTuBe EXCEPTION_INIT sHauenue 100.

O Homep ommbku He MoKeT GbITh paBet 0 1im JH060MY HOIOKUTEIbHOMY Yrcy, KpoMe 100.
O Howmep ommbKu He MOXKET ObITh OTPUIIATEIbHBIM YncioM, MeHbiuM —1 000 000.
PaccMOTpUM TIPHMED BO3MOXKHOTO OOBSIBIIEHUST UCKITIOUEHHUsI. B IPUBEIEHHOM HIKE TPO-
IPaMMHOM KOJI€ 5T OOBSIBJISIIO 1 CBSI3BIBAIO HCKIIOUEHHUE CO CJEYIONIM HOMEPOM:

ORA-2292 integrity constraint (OWNER.CONSTRAINT) violated -
child record found.

OmrrbKa IIPOUCXONT MIPU MOMBITKE YAAJIEHUS POAUTETHCKON 3aIiCH, Y KOTOPOU B TabJiuile
UMEOTCST douepHue 3anucu (TO eCTh 3aIVCH € BHENTHUM KJTIOYOM, CCHIJTAIONIIUMCS HA POJIU-
TEJILCKYIO 3AIUCh):

PROCEDURE delete_company (company_id_in IN NUMBER)
IS
/* 0b6baABNeHne uckawdeHuna. */
still_have_employees EXCEPTION;

/* MMA UCKNKWYeHUA CBA3bIBAETCA C HOMEpPOM ownbku. */
PRAGMA EXCEPTION_INIT (still_have_employees, 2292);
BEGIN
/* MonblITka yAaneHus uHPoOpmauunm o KoMmnaHuu. */
DELETE FROM company
WHERE company_id = company_id_in;
EXCEPTION
/* Tpu obBHapyXeHUW AOYEpHUX 3anucein UHULUUUPYETCA 3TO UCKA4YeHue! */
WHEN still_have_employees
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THEN
DBMS_OUTPUT.PUT_LINE
('MoxanyiicTa, cHavYana yAanuTe AaHHbe O CAYXawwx KOMMaHuM.');
END;

PexkomeHaauum no ncnonb3oBaHno EXCEPTION_INIT

III/IpeKTI/IBy EXCEPTION_INIT H6H6C006p3.3H0 NCIIOJIb30BATDh B IBYX CUTYaAIUAX:

Q npu HEOOXOAUMOCTH TIPUCBOUTH UMST OE3BIMSIHHOMY CUCTEMHOMY MCKJIIOUEHUIO, 3a/1eii-
CTBOBAaHHOMY B TIporpamme (cjeaoBaresibHo, ecau B Oracle He ornpesesieHo UM ISl He-
KOTOPOIT OIUOKH, 5TO €llle He 03HAYAET, YTO C Hell MOJKHO paboTaTh TOJBKO TI0 HOMEDY);

Q Korja Hy;KHO TIPUCBOUTD UMsI CTIEIIM(DUUECKOMY [IJIsI TIPUJIOKEHUST UCKIIIOYEHUTO, MHUTU-
UpyeMoMy TIPOLe/lypoii RAISE_APPLICATION_ERROR (cM. iasiee pasjiest « uunnuposanue mc-
KITFOUEHT#T» ). ITO TO3BOJISIET 06PabaThIBATh TAHHOE CKIIOYEHNE TT0 UIMEHH, & He TI0 HOMEpY.

B o6oux cayyasix Bce AUPEKTUBBI EXCEPTION_INIT jKeslaTeJbHO 0O0bEANHUTD B TAKET, YUTOObI

olIpe/IeJIeHNsT UCKIIIOUeHU T He ObliIK pasOpOCaHbl [0 BCeMy KOy NPUIIoKeHuUs1. [0y CcTUM, Bb

WHTEHCUBHO UCTIOIb3yeTe auHammdeckuiit SQL (cM. raBy 16), v Tpu BBITIOJTHEHWH 3aITPOCOB

4acTo Bo3HUKaeT ommbka «invalid column name» (HeBepHoe MMs cToI61a). 3aIIOMUHATD KOJ

OIIMOKU HE XOUEeTCsI, HO ¥ ONPEAETISATh AUPEKTUBBI UM IS UCKIfoYeHust B 20 pa3HBIX TIPO-

rpaMMax Toke HepazyMHO. [[09ToMy MMeeT CMBICJI OIIPEAEIUTh COOCTBEHHbIE «CHCTEMHbIE

HCKJIFOYEHUST> B OTJEABHOM TaKeTe JJist pabGoThl ¢ AuHaMuIeckum SQL:

CREATE OR REPLACE PACKAGE dynsql

IS
invalid_table_name EXCEPTION;

PRAGMA EXCEPTION_INIT (invalid_table_name, -903);

invalid_identifier EXCEPTION;
PRAGMA EXCEPTION_INIT (invalid_identifier, -904);

Ternepb nepexsat aTUX omuboK B IIporpaMmme MOKET IIPOU3BOJUTHCA CAEAYIOIUM O6pa30M:
WHEN dynsql.invalid identifier THEN ...

AHaJIOrMYHbII OAXO0/ PEKOMEH/IYeTCsT HCII0/Ib30BaTh Ipu paboTe ¢ Kogamu ommbok —20NNN,
repeaBaeMbIMU TPoTIeype RAISE_APPLICATION_ERROR (cM. majee B aToli TiaBe). Co3matite
[aKeT, B KOTOPOM 3TUM KoJaM OyayT npucBauBaThest MeHa. OH MOKET BBITJISIETh IPHU-
MEPHO TaK:
PACKAGE errnums
IS

en_too_young CONSTANT NUMBER := -20001;

exc_too_young EXCEPTION;

PRAGMA EXCEPTION_INIT (exc_too_young, -20001);

en_sal_too_low CONSTANT NUMBER := -20002;

exc_sal_too_low EXCEPTION;

PRAGMA EXCEPTION_INIT (exc_sal_too_low , -20002);
END errnums;
[Tpy Hammaum Takoro makeTa MOXKHO MCIIOTb30BATh KO CIAEAYIONIETO BU/a, HE YKAa3bIBas
HOMeP OIITUOKHU B KOJIE:

PROCEDURE validate_emp (birthdate_in IN DATE)

IS
min_years CONSTANT PLS_INTEGER := 18;
BEGIN
IF ADD_MONTHS (SYSDATE, min_years * 12 * -1) < birthdate_in
THEN
RAISE_APPLICATION_ERROR
(errnums.en_too_young,
'Bo3pacT paboTHUKA [OAXeH 6biTb He meHee ' || min_years || ' net.');
END IF;

END;
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MMeHOBaHHbIE CUCTEMHbIE UCKJTIOUYEHUS

B Oracle miist oTHOCHTENBHO HEGOMBIIOTO KOJMYECTBA UCKTIOUEHMH ONIPe/Ie/IeHbI CTAHIaPTHBIE
MMEHa, 33/laBaeMble TUPEKTUBON KOMIUJIATOPA EXCEPTION_INIT BO BCTPOCHHBIX IIAKETaX.
Camble BasKHBIE M 4aCTO IPUMEHsIeMble U3 HUX OIpe/iesieHbl B TTakeTe STANDARD. Tak Kak aTo
OJIVH U3 /IBYX UCIOJb3yEMBIX 10 yMoadanuio naketoB PL/SQL, Ha ompeeseHHbie B HeM
UCKJIFOUEHUSI MOKHO CChLIAThCs 6e3 npedrkca ¢ uMeHeM makera. Hanpumep, ecim motpeby-
€TCst MHUITMUPOBATD B IIPOTPAMMe UCKIIoYeHre NO_DATA_FOUND, 3TO MOXKHO CIeTaTh 000
13 CIeYIOMNUX KOMaHT:

WHEN NO_DATA_FOUND THEN
WHEN STANDARD.NO_DATA_FOUND THEN

OrnpeniesieHUs CTAaHIAPTHBIX UMEHOBAHHBIX UCKJIIOYEHIH BCTPEYAIOTCS U B IPYTUX BCTPOEH-
HBIX [IAKETaX — HalPUMeD, B [aKeTe DBMS_LOB, IIpeiHa3HAYeHHOM it PAGOTHI ¢ GOJIBITMMU
obbekTamu. [TpuMep 0ZHOTO TAKOTO OIpe/eIeH s U3 YKA3aHHOTO TaKeTa:

invalid_argval EXCEPTION;
PRAGMA EXCEPTION_INIT(invalid_argval, -21560);

ITockonbky makeT DBMS_LOB He MCIIOJIb3yETCs 110 YMOJUAHUIO, MepPell CChLIIIKOM Ha 9TO UC-
KJIIOYeHe HeOOXOIMMO YKa3aTh UM HaKeTa:

WHEN DBMS_LOB.invalid_argval THEN...

MHorue uckiao4YeHus, orpejiesieHHbIe B ITakeTe STANDARD, IiepeuyrciieHbl B Tabs. 6.1. Hnsa
KasKJI0r0 U3 HUX NpUBoAMTCS HoMep onnOku Oracle, sHadenue, BO3BpalaeMoe P BbI30BE
SQLCODE (BcTpoeHHast (PyHKIMsT SQLCODE, KOTOPast BO3BPAIIAET TEKYIIUH KO OUTMOKNA — CM.
pasmen «Berpoennbie hyHKITNHI OMHUO0K> ), M KpaTKOe OMMcaHne. S3HaUeHe, BO3BPAIaeMOe
SQLCODE, coBIaJIaeT ¢ KOJ0OM ommnbKU Oracle, C OTHUM HUCKJIIOYEHUEM: OnpeﬂeﬂﬂeMHf/’I CcTaH-

nmaptom ANSI kox omr6xku NO_DATA_FOUND pasen 100.

Ta6nuua 6.1. CraHaapTHble ncknoveHns B PL/SQL

UmMsa ncknrouenuna/Ownbka Oracle/
SQLCODE

OnucaHue

CURSOR_ALREADY_OPEN ORA-6511
SQLCODE = -6511

lMonbiTKa OTKPLITUSI Kypcopa, KOTOpbIi 6bii1 OTKPLIT paHee. Mepes
MOBTOPHBIM OTKPbITUEM KypCOP HEO6X0AMMO CHayana 3akpbiTb

DUP_VAL_ON_INDEX ORA-00001

Komanaa INSERT vnun UPDATE nblTaeTcs COXpaHWUTb NOBTOPSOLLM-

SQLCODE = -1 ecsi 3HayeHus B cTonbuax, obbsaBneHHbIX ¢ orpaHnyeHnem UNIQUE
INVALID_CURSOR ORA-01001 SQLCODE | Ccbinka Ha HecyLlecTBytowmii Kypcop. O6bl4HO owmnbka BCTpe-
= -1001 YaeTcs Npu MorbiTke BbIBOPKM AaHHBIX M3 HEOTKPLITOrO Kypcopa

WN 3aKpbITUA KypCopa A0 €ro OTKpbITUA

INVALID_NUMBER ORA-01722
SQLCODE = -1722

BbinonHsiemas SQL-koMaHAa He MOXeT npeobpa3oBaTb CUMBOSIb-
HYIO CTPOKY B YMCMO0. ITO UCKNtoYeHne oTindaeTcs oT VALUE_
ERROR TeM, YTO OHO MHULMMPYETCS TONbKO M3 SQL-KoMaHa

LOGIN_DENIED ORA-01017
SQLCODE = -1017

MonbiTka nporpamMmbl noaktounTbes k CYB/, Oracle ¢ HeBep-
HbIM MUMEHeM Nosib3oBaTenst unu naponem. UcknoueHne 06bl4HO
BCTpeYaeTcsl Npu BHeapeHun koaa PL/SQL B si3bik 3GL

NO_DATA_FOUND ORA-01403 SQLCODE
= +100

Wckmoyenne nHnummpyetcs B Tpex cnydyasx: (1) npum BeinonHe-
HUW MHCTPYKUMM SELECT INTO (HesiBHbIV Kypcop), KOoTopasi He
BO3BPALLAET HW OAHOM 3anucK; (2) Npu CCbiNke HA HEMHWULUMANU3U-
POBaHHYI0 3anuch nokanbHol Tabnuubl PL/SQL; (3) npu nonbiTke
BbINO/IHUTL OMEPALMIO YTEHMS NOCSIE AOCTMXKEHUS KOHUa daina
npwv ncnonb3osanumn naketa UTL_FILE

NOT_LOGGED ON ORA-01012
SQLCODE = -1012

MporpaMMa nbiTaeTcst 06paTUTLCS K 6a3e AaHHbIX (06bIYHO U3 UH-
cTpykummn DML) po noakntouvenuns k CYB/] Oracle

PROGRAM_ERROR ORA-06501
SQLCODE = -6501

BHyTpeHHss nporpammHas owubka PL/SQL. B cooblueHnn 06 owumb-
ke 06blYHO NpeanaraeTcs 06paTUTbes B cnyxdy noaaepxku Oracle
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UmMsa ncknrouenna/Ownbka Oracle/ | Onucanme

SQLCODE
STORAGE_ERROR ORA-06500 SQLCODE | Mporpamme PL/SQL He XBaTaeT NamMsTM UM NaMsTb N0 KaKon-TO
= —6500 NpUYnHEe NoBpexaeHa

TIMEOUT_ON_RESOURCE ORA-00051 TariM-ayT CYB/l npu oxuaaHum pecypca
SQLCODE = -51
TOO_MANY_ROWS ORA-01422 KomaHnga SELECT INTO Bo3BpaLlaeT HECKOJIbKO 3anucei, XoTs
SQLCODE = -1422 [0/MKHA BO3BpaLLaTh Wb 0AHY (B TaKMX CyYasix MHCTPYKLUMS
SELECT BkntoyaeTcs B iIBHOE OnpefesnieHne Kypcopa, a 3anmcm
BbIGVMPAIOTCS MO OAHOWA)

TRANSACTION_BACKED_OUT YpaneHHast 4acTb TpaH3aKUMM OTMEeHeHa 6o Npu NoMoLLmM
ORA-00061 SQLCODE = —61 AIBHOM MHCTpYKUMM ROLLBACK, n16o B pesynbTaTe Kakoro-To
Apyroro aeicteust (HanpuMep, HeyAaYHoOro BbINOIHEHWS| KOMAHAbI
SQL unv DML B yaaneHHol 6a3e AaHHbIX)

VALUE_ERROR ORA-06502 Owwbka cBsizaHa ¢ NpeobpasoBaHMEM, YCEYEHUEM UM NMPOBEPKOM
SQLCODE = -6502 OrpaHUYeHuii YUCTIOBBIX UMM CUMBOJIbHBIX AaHHbIX. 3TO 0bLuee

1 OYeHb pacrnpocTpaHeHHoe vckstoyeHne. Ecnn noaobHas ownbka
COAEPXMUTCA B MHCTPYKUMM SQL mnm DML, To B 6noke PL/SQL
nHnumumpyetcs nckmodeHve INVALID_NUMBER

ZERO_DIVIDE ORA-01476 [MonbITKa AeneHnst Ha HoMb

SQLCODE = -1476

PaccMOTpUM TIpUMED UCIIONb30BaHUs 9TO TabIMIbl UCKI0YeHH. TIpeonoKuM, Baia
mporpaMma HHUIUUPYyeT HeoOpabaTeiBaeMoe ucKoueHwe s onmmbkun ORA-6511. 3arus-
HyB B TabJIMILY, BbI BUAMTE, YTO OHA CBSI3aHA C MCKI0YeHreM CURSOR_ALREADY_OPEN. Haiiaure
60k PL/SQL, B KoTOpoM TIpon3oiiLia ommoKa, U 106aBbTe B HEro 06paboTUNK UCKIIFOYEHUST
CURSOR_ALREADY_OPEN:
EXCEPTION

WHEN CURSOR_ALREADY_OPEN

THEN

CLOSE my_cursor;

END;
KoneuHo, erme siyutiie GbLI0 GbI IPOAHATU3UPOBATH BECh TIPOTPAMMHBII KO/ M 3apaHee oIpe-
JIEJIUTh, KAKKE 13 CTAHAAPTHBIX UCKJIIOYEHUH B HEM MOTYT MHUIIMUPOBAThCs. B TakoM ciyuyae
BbI CMOYKETE PEIIUTh, KAKKE UCKIIOYEHMsI CJIefyeT 0O6pabaThiBaTh KOHKPETHO, KAKKE CJIELyeT
BKJIIOYUTH B KOHCTPYKIMIO WHEN OTHERS (CM. ziasiee), a KaKue OCTaBUTh HeoOPaOOTaHHbIMH.

O6nacTb AeNUCTBUS UCK/THOUEHUSA

Obnacmwio deiicmeuss NCKIOYEHST HA3bIBAETCST Ta YaCTh MPOTPAMMHOTO Ko/, K KOTO-
POl OHO OTHOCHUTCSI, TO €CTh OJIOK, T/ie JAHHOE HCKJIIOUeHIe MOKET ObITh HHUIIMUPOBAHO.
B caenyroreii Tabiuiie ykasanbl 06J1acTH AeCTBYS UCKIIOYEHUI YEThIPEX Pa3HbIX THIIOB.

TuUn ucknrouyeHns O6nacrtb geiicTBus

MIMeHOBaHHOE CUCTEMHOE UCKITKYEHME WckntoueHune sBnsieTcs rnobasnbHbIM, TO €CTb He OrpaHUYMBaeTCs
KaKMM-TO KOHKPETHbIM 6/10KOM Koza. CUCTEMHbIE UCKITIOYEHNS]
MOryT MHULMMPOBaTLCSA M 06pabaThiBaThbCs B /IOO6OM 6noke

MImeHOBaHHOE WCKNOYeHWE, onpeaensie- | UckoveHne MOXET MHULMUPOBATLCS U 06pabaTbiBaThbCs TONbKO
MOe NporpaMMmnCTOM B UCMOSMHUTENLHOM pa3fene U pasaesne UCKIIOUYEHNI, BXOASLIMX
B cocTaB 6noka, rae o06baBAeHo AaHHOe UCK/oYeHne (Mnn B Co-
cTaB NMtob0oro 13 BIOXKEHHBIX B HEro 610Kk0B).

Ecnun ncknioueHne onpeaeneHo B cneumdukaumm naketa, To ero
0651acTblo AENCTBUS ABNAKOTCS BCE Te NMPOrpaMMbl, Bnagenblibl
KOTOpbIX 061aAal0T A5t 3TOro nakeTa npueunernein EXECUTE

npodoncenue 5
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Tvn UCKNOYEHUA 0O6nacTb gencrems

AHOHMMHOE CUCTEMHOE UCKITIOYEHWE WckntoueHne MoxeT obpabaTtbiBaThcst B cekumm WHEN OTHERS
noboro pasaena uckitodeHuit PL/SQL. Ecnm NnpucBouTb eMy UMS,
TO ero 0611acTb AenCTBUS ByAET TakoM Xe, kak Y MMEHOBAHHOMO
MCKJTIOYEHWSI, ONpeaesnsieMoro NporpaMMnCcToM

AHOHWMHOE UCK/IDYEHNE, onpeaense- WckniodeHne onpeaenseTca B Bbi3ose npoueaypbl RAISE_
MOe MporpaMMmUCTOM APPLICATION_ERROR, a 3aTeM nepefaeTcs B Bbi3bIBalOLLYyO
nporpammy

PaccMoTpuM TipuMep MCKJI0YeHUs overdue_balance, OGBSBJIEHHOTO B Ipolieaype check_
account (TakuM 06pa3oM, 06JIaCTh €0 AEHCTBUST OTPAHMYUBAETCS YKA3aHHOK MPOIeypoil):

PROCEDURE check_account (company_id_in IN NUMBER)

IS
overdue_balance EXCEPTION;
BEGIN
ucnosiHAemble KoMaHosl . . .
LooP
IF ... THEN
RAISE overdue_balance;
END IF;
END LOOP;
EXCEPTION
WHEN overdue_balance THEN
END;

C momoInTbio KOMaHIbl RAISE HCKIIOUeHNe overdue_balance MOKHO MHUITUUPOBATD B MIPOTIE-
nype check_account, HO He B IIporpaMMe, KOTopas ee BbI3biBaeT. Harpumep, 171 ceyIonero
AHOHUMHOTO 6JIOKA KOMITUJIATOP BbIIAET OH_II/I6KyZ
DECLARE
company_id NUMBER := 100;
BEGIN
check_account (100);
EXCEPTION
WHEN overdue_balance /* B PL/SQL Takas ccbika HegonycTuma. */
THEN
END;

PLS-00201: identifier "OVERDUE_BALANCE" must be declared

L7151 TpUBeIEHHOTO BBIIIle AHOHUMHOTO GJIOKA TIPOTIeypa check_account SIBJISIETCS «9€PHBIM
SIIUKOM»>. Bee 06bsiBiieHHbIe B HEll UIeHTU(DUKATOPBI, B TOM YKCJIE UIEHTH()UKATOPDI UC-
KJIOYEHNs], He BU/IHBI /I/IS1 BHEITHETO IIPOTPaMMHOTO KOJIa.

MHMuMnpoBaHMe UCKTIOYEHUMH

VickoueHre MOKeT ObITh HHUIIMUPOBAHO TIPUIOKEHIEM B TPEX CIYYASIX:

O Oracle unuiuupyer ucKJI0YeHHE IPU 0OHAPYKEHU K OIUOKY;

O mnpusoxeHre THUITMUPYET UCKITI0YeHe KOMaHI0i RAISE;

O wuckiIoYeHne UHUIMUPYETCS BCTPOEHHOMH 1polie/lypoil RAISE_APPLICATION_ERROR.

Kax Oracle ununmupyer uckiodeHus, Bbl yke 3Haere. Terepb gaBaiiTe IOCMOTPUM, KaK 9TO
MOJKET C/IeIaTh IIPOTPAMMHUCT.

Komanpa RAISE

Yto6b MIPOTPAMMMUCT UMEJI BO3MOKHOCTDH CAMOCTOATEIbHO MHUIIMUPOBATH UMEHOBAaHHbBIE
NCKJIIOYEHU, B Oracle nojiep:kuBaeTcsa Komanga RAISE. C ee MOMOIIIbIO MOKHO MHUIU-
MPOBATH KaK coOCTBEHHBIE, TAK U CUCTEMHbIe UCKIoueHns. KoManga nmeer TpH (OPMBI:
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RAISE uMmA_UCK/IKWYEHUA;

RAISE umA_nakema.ums_UCKAWYEHUA ;

RAISE;

[Tepsas dopma (6e3 UMEHU ITaKeTa) MOKET MHUIIMUPOBATh UCKJIIOUEHHMS, OlIpeieeHHbIe
B TEKYyILIEM 6J10Ke (I/IJII/I B coJepiKalleM €ro 6JIOKe), a TaKXe CUCTEMHbIC UCKJIIOYCHU A, 00b-
sIBJIEHHbBIE B ITaKeTe STANDARD. Z[anee IIPUBOJATCA /IBa IIPUMEpPaA, B IIEPBOM M3 KOTOPBIX MHH-
IUUPYETCA UCKIIIOYEHME, OIIpe/IeJIEHHOE IIPOrPaMMUCTOM:

DECLARE
invalid_id EXCEPTION; -- Bce uAeHTUPUKATOPbI AOMAXHbI HAYMHATbCA C BykBbl 'X'.
id_value VARCHAR2(390);
BEGIN
id_value := id_for ('SMITH');
IF SUBSTR (id_value, 1, 1) != 'X'
THEN
RAISE invalid_id;
END IF;
END;

HpI/I HCO6XOIII/IMOCTI/I BbI BCET/la MOKETE MHUITNUHUPOBATH CUCTEMHOE NCKJIIOYEHUE:

BEGIN
IF total_sales = ©
THEN
RAISE ZERO_DIVIDE; -- OnpepgeneHo B nakeTe STANDARD
ELSE
RETURN (sales_percentage_calculation (my_sales, total_sales));
END IF;
END;

Ecim nckimoderne oObsABJIEHO B Iakere (HO He B STANDARD) M MHUIIMUPYETCS U3BHE, UMSI
HCKJTFOYEHUST HEOOXOANMO YTOUHUTh MMEHEM TTaKeTa:
IF days_overdue (isbn_in, borrower_in) > 365
THEN
RAISE overdue_pkg.book_is_lost;
END IF;
Tpetbst hopma RAISE He TpeOyeT yKa3biBaTh UMST HCKIIOUEHUSI, HO UCIIOIB3YETCST TOJBKO
B ycJsioBrU WHEN pasziesia UCKJIIoueHnil. Ee ciHTaKcHC IpeieIbHO TIPOCT:

RAISE;

UcnonbayiiTe aTy dhopMy 718 TOBTOPHOTO MHUTIMUPOBAHUSA (TIepeaun) MepexBayeHHOTO
UCKJIIOUYEHU:
EXCEPTION
WHEN NO_DATA_FOUND
THEN
-- Ucnonb3yem obumii nakeT ANA COXpaHEHWA BCeW KOHTEKCTHO
-- uHbopMaLun: KoA ownbku, UMA Mporpammel U T. 4.
errlog.putline (company_id_in);
-- A Tenepb ucknw4eHne NO_DATA_FOUND nepepaeTcA
-- B poguTenbckuin 6nok 6e3 obpaboTku.
RAISE;
ITa BO3MOKHOCTb OCOOEHHO TOJIE3HA B TEX CITy4asx, Koria MHMOPMAITHIIo 006 onmbke HY’KHO
3aITUCcaTh B SKyPHAI, & CaM TIPoIece 00PabOTKU BO3JIOKUTD HA POIUTENBCKHUIT GJI0K. TakuM 00-
Ppa30oM BBITIOJTHEHNE POAUTEIHCKUX 6JI0KOB 3aBepIIAETCSA 6e3 notepu HHPOPMAITUT 006 ommuoOKe.

Mpoueaypa RAISE_APPLICATION_ERROR

JLJ1st MHUIUMPOBAHUS UCKIIOYeHUH, criennbudeckux st npuiioxkerust, Oracle mpenocrasisier
mpotrie/typy RAISE_APPLICATION_ERROR (OIIpesieJIeHHYIO B UCIIOJIb3YEMOM II0 YMOTYAHUIO [TaKeTe
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DBMS_STANDARD). Ee mpenmytiiectBo niepes KomaH0ii RAISE (KOTOpast TOKe MOKET MHHIIH-
UPOBATh CHeNUdUIECKHUe st TPUTOKEHUS IBHO OObSIBJIEHHBIE UCKIIOUEHNUST ) 3aKTIOUAETCST
B TOM, YTO OHA [O3BOJISIET CBSI3aTh C MCKJIIOYEHNEM CoobIIieHre 06 ommnbKe.

ITpu BbI30BE HTOM MpoLeLy Pbl BbINoJHeHke Tekyiiero 6ioka PL/SQL npekpaiiaercs, a io6ble
U3MEHEHUsT apryMEHTOB OUT 1 IN OUT (€C/Ii TAKOBbIE MMEIOTCS ) OTMEHSIOTCSL. VI3MeHeHvist, BHe-
CeHHbIE B T7106a/IbHbIe CTPYKTYPbI IAHHBIX (C TIOMOIbIO KOMaH bl INSERT, UPDATE, MERGE MJin
DELETE), TaKHie KaK [lepeMEeHHBIE [TAKETOB U 0ObEeKThI 623 JAHHBIX, He OTMeHstoTes. JIist oTkaTa
DML-komaH 1 HeoGXOMMO SIBHO YKa3aTh B pasjiesie 00paboTK! NCKIIOYEeHU T KOMaH Ty ROLLBACK.

3aroI0BOK 3TOI TIPOIey phI (OTIpeiesiIeMbIil B TakeTe DBMS_STANDARD) BBITJISIAUT TaK:

PROCEDURE RAISE_APPLICATION_ERROR (

num binary_integer,

msg varchar2,

keeperrorstack boolean default FALSE);
31ech num — HoMep ornbkK u3 auanasora ot —20 999 10 —20 000 (ToJIbKO NpencTaBbTe: Bee
ocrajibHbIe oTpuiaTtenbHble uncia Oracle pesepBupyer Ast COOCTBEHHBIX UCKIIOUEHUIA!);
msg — coobuienne 06 ommoOKe, JTMHA KOTOPOTO He A0JKHa npeBbimath 2048 cuMBOIOB
(CUMBOJIBI, BBIXO/ISINIIME 32 9TY TPAHUILY, UTHOPUPYIOTCS ); apIYMEHT keeperrorstack yka-
3bIBAET, XOTHUTE JIM BbI 100aBUTH OIIUOKY K yKe UMEIOMINUMCs B cTeke (TRUE), I 3aMEHUTh
CYIIECTBYIONIYIO OMUOKY (3HAUEHME [0 YMOJTYaHNU0 — FALSE).

Oracle Boizenster auanazon Homepos oT —20 999 10 —20 000 m1s NOJIB30BATEIBCKUX
OMOOK, HO YUTHTE, YTO B HEKOTOPBIX BCTPOCHHBIX MaKkeTax, B ToM yucjae B DBMS
OUTPUT u DBMS_DESCRIBE, Homepa ot —20 005 10 —20 000 Bce paBHO 1pu-
CBAMBAIOTCS CUCTEMHBIM OMIUOKaM. 3a IOTIOJIHUTEIbHOI nH(opMaiueil obparaitech
K IOKYMEHTAl[U} IIaKeTOB.

Paccmotpum mpuMep mOIe3HOTO TPUMEHEHUS 3TOM BCTPOEHHOH mpotiexypsl. JomyctuM,
MBI XOTHUM, 4TOOBI CO00TIEHUsE 06 ONTMOKAX BbIABANUCH TOJb30BATEISIM Ha Pa3HbIX SI3bIKaX.
CozgaauM 111 HUX Ta6JII/Iuy error_table M ONpPEeAEINM B HEN S3BIK KAKIOTO COOOIIEHUST
3HaueHHEM CTOJIONA string_language. 3areM CO34A€eTCs MPOIleLypa, KOTopast TeHEPUpPyeT
3alaHHYIO OI_HI/I6Ky, 3arpyskasi COOTBETCTBYIOIIlee coo01enne u3 TabauIbI C Y4EeTOM sI3bIKa
TEKYIIEro ceaHca:
/* ®aitn B CeTn: raise_by_language.sp */
PROCEDURE raise_by_language (code_in IN PLS_INTEGER)
IS
1_message error_table.error_string%TYPE;
BEGIN
SELECT error_string
INTO 1_message
FROM error_table
WHERE error_number = code_in
AND string_language = USERENV ('LANG');

RAISE_APPLICATION_ERROR (code_in, 1_message);
END;

O6paboTka uckoUEeHnn

Kak To/1bKO B IIporpaMMe BOSHUKAET UCKIII0UEHIe, HOpMaJbHOE BbinosiHeHue 6ioka PL/SQL
OCTAHABJIMBAETCS, U YIIPABICHUE TIEPEACTCS B PA3ZIes] UCKIIOUEHNH. 3aTeM UCKIIOYEeHNE TG0
obpabarbiBaeTcst 06paboTYNKOM HCKIII0YeHIi B TekytieM 61oke PL/SQL, imubo nepemnaercst
B POJUTENBCKUI OJIOK.
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Y106b1 06paboTaTh UK MEPEXBATUTD UCKIIOYEHHUE, HYKHO HAIIUCATD 11 Hero 00pabOTYHK.
O6paboTINKN MCKIIOYEHUH PACIIONATaloTCs IOCAE BCEX NCIOTHAEMbBIX KOMaH OI0Ka, HO
nepez 3aBepHIalolUM KJIIOUeBbIM CI0BOM END. Hauasio pasjena nuckaioueHuii ormedaer
KJIT0YeBO€ CJI0BO EXCEPTION:
DECLARE
. obvABneHuA ...

BEGIN

. UcnosiHAemble KOMAHObI . . .
[ EXCEPTION

. 0bpabom4uku uckmo4eHul ... ]
END;

CunTakcuc 06paboTYMKa UCKITIOYEHUH MOKET OBITh TAKMM:

WHEN umA_uckmwoveHua [ OR umA_uckawdyeHusa ... ]
THEN
UcnosiHAemslie KOMAaHObl

NI TAaKHUM:

WHEN OTHERS
THEN
UCnosIHAEMble KOMAHObI
B ozxHoM pasnene UCKITIOUEHN T MOKET GBITh HECKOMBKO nX 06paboTankos. CTpykTypa 06-
PabOTYMKOB HATIOMHHAET CTPYKTYPY YCJIOBHON KOMaH/IbI CASE.

CBoiicTBO OnucaHme

EXCEPTION WHEN NO_DATA_FOUND THEN Ecnun nHnummpoBaHo mckntodeHne NO_DATA_FOUND,
UCMONHSAEeMble_KOMaHAbI1; BbIMOMHWTL NEPBbLIA HABop KOMaHA

WHEN payment_overdue THEN ucnonHsemsie_ | ECnm npocpoyeHa onnata, BbIMOSHWUTL BTOPOW Habop
KOMaHAbI2 ; KOMaHp

WHEN OTHERS THEN ucnosnHaemble_komaHgpi3; | ECM MHUUMMPOBAHO MHOE UCK/IOYEHWE, BLINOHUTD
END; TpeTuii Habop KoMaHA

Ecan umMs, 3amannoe B ycaoBUH WHEN, COBIIaZaeT ¢ MHUIMAPOBAHHBIM UCKIIOYEHNEM, TO 3TO
UCKIIoueHne 06pabaTbiBaeTCsl COOTBETCTBYIOMMM HabopoM komana. OOparuTe BHUMAHME:
UCKJIIOYEHHUS [IEPEXBaThIBAIOTCA 110 UMEHaM, a He 110 KogaM omubok. Ho ecan uHummunpo-
BaHHOE MCKJIIOUEHNe He NMEET NMEHH WJIM €T0 UM He COOTBETCTBYET HU OJHOMY U3 UMEH,
yKa3aHHBIX B yCIOBUAX WHEN, TOTTa 0OHO 06pabaThiBaeTCsl KOMaHJaMHy, 3aJaHHbIMK B CEKI[IH
WHEN OTHERS (ecsin oHa uMeetcst). Jlio6ast ommbka MokeT ObITh IiepexBadeHa TOAbKO OJHUM
06paborurkoM uckaodeHuii. [Toce BuIONIHEHNs KoMaH1 00paboTurKa yIIpaBieHue cpasy
Ke MePeaeTcs U3 TEKYIIero GJI0Ka B POAUTETCKUI NN BBI3BIBAIOIIIN OJIOK.

Cexnuus WHEN OTHERS He sBaIsteTcs obs13aTenbHoil. Koraa ona otcyTerByer, Bee Heo6paboTaH-
Hble MCKJIIOUEHNsI HEMEIEHHO MEPENAOTCs B POAUTEIBCKIN OJI0K, ECITU TAKOBOM MMEETCSI.
Cexuust WHEN OTHERS I0JIKHA OBITH OCTEAHIM 00paboTINKOM MCKIIoOYeHnH B 61oke. Ecin
PasMeCTHUTB TIOCJIE Hee ellle OJHY CeKIINio WHEN, KOMIUIISITOP BBIAACT cOoOIIeHre 06 ommoOKe.

BcTpoeHHble (pyHKLUMM ounb0ok

[Ipeske yeM nepexouTh K U3yYeHUI0 TOHKOCTEeH 00paboTKK OnMOOK, Mbl CHaYaJjIa BKpaTie
MO3HAKOMUMCS €O BeTpoeHHbiMU GyHkimamu Oracle, npeanasHayeHHbIMY IS UACHTH-
(buKauu, aHAJIM3a U pearnpoBaHKsl Ha OIMKMOKH, BO3HUKaIoNKe B ipuiokenusx PL/SQL.

Q SQLCODE

DyHK1MsT SQLCODE BO3BPAIIAET KO/ OMNOKY MOCTETHETO NCKTIOUEHNST, THUIIMHPOBAHHOTO
B 6stoke. ITpu orcyTeTBrM omnbOK SQLCODE Bo3Bpataet (. Kpome Toro, SQLCODE Bo3Bpa-
maet 0 1Ipy BBI30BeE 32 IpeeiaMu 06paboTUNKa UCKIIOYEHU.
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Baza pannbix Oracle mopuep:kuBaer crex 3HayeHnii SQLCODE. JlomycTuM, K IIPUMepY, 4To
(byHKIMST FUNC MHATIMAPYET MCKII0YeHne VALUE_ERROR (—6502). B paszmese uckmodeHmit
FUNC BbI3bIBA€TCsI ITpOIieypa PROC, KOTOPast MHUIIMUPYET UCKIoueHre DUP_VAL_ON_INDEX
(—1). B paszmene uckiouenuit PROC ¢hyHKINS SQLCODE BozBpamaeT 3nadenne —1. Ho xorma
yIipaBJietue riepenaercs B pasnen uckiioderuit FUNC, SQLCODE 6y et Bo3Bpamiats —6502.
ITo TIoBeieH e TPOZIeMOHCTPIPOBAHO B (haiine sqlcode_test.sql (mocTymien Ha cafiTe KHUTH).
O SQLERRM
OynkiMs SQLERRM Bo3BpaliaeT coobienue o6 ommroKe A1 3aJaHHOro Kozia omuoku. Eciiu
BbizBaTh SQLERRM 6e3 ykaszanust Koza OOk, GyHKIKsI BEPHET COOOIIEHIE, CBI3aHHOE
€O 3HaUEHNEM, BO3BpaltaeMbIM SQLCODE. Hamprmep, ecii SQLCODE Bo3Bparaet 0, hyHKIms
SQLERRM BEpHET CJIE/IYIOIIYIO CTPOKY:
ORA-0000: normal, successful completion
Ecam ke SQLCODE BosBpamaer 1 (06001eHHbII KO OIMUOKN IS MCKIIOYEHMs], OIIpeIe-
JISIEMOTO TI0JIb30BaTeieM ), SQLERRM BEPHET CTPOKY:
User-Defined Exception
[Tpumep BBI30Ba SQLERRM JIJIsT ITOJTYyYeHUST COOOTIEHNUsT 06 ONMMOKe ISt KOHKPETHOTO KOJIA:
1 BEGIN
2 DBMS_OUTPUT.put_line (SQLERRM (-1403));
3* END;
sQL> /
ORA-01403: no data found
MakcumasibHas AJIMHA CTPOKH, BO3BPaIaeMoii SQLERRM, coctasJisieT 512 6aiit (B HEKOTO-
pbix panHux Bepeusx Oracle — 255 Gaiir). M3-3a atoro orpannyenus Oracle Corporation
PEKOMEH/LyeT BbI3bIBaTh (DYHKIMIO DBMS_UTILITY.FORMAT_ERROR_STACK, 4TOOBI rapaHTUPO-
BaTbh BBIBOJ [TOJTHOU CTPOKHU (9Ta BCTpoeHHasT QyHKIMs He ycekaeT TekcT g0 2000 Gaiir).

[TpuMepbl UCITOIB30BaHK SQLERRM JIJIsI IIPOBEPKH KOIOB OMIMOOK IIpe/ICTaBIeHbI B (haiiiax
oracle_error_info.pkg u oracle_error_info.tst Ha caiiTe KHUTH.
O DBMS_UTILITY.FORMAT_ERROR_STACK
Ita BeTpoeHHas QYHKIM, KaK 1 SQLERRM, BO3BpallaeT coo0IIeH e, CBA3aHHOE ¢ TEKYIIen
onrbKoii (To ecTh 3HaYeHUe, BO3BpaiaemMoe SQLCODE). Ee oTsimuns ot SQLERRM:
 Ona Bosspamaer 10 1899 cMMBOIOB COOBINEHMS, YTO MO3BOJISET U30€KATDH TIPOOIEM
C yceueHueM.
* IT0i1 PYHKIMK HE MOXKET IEPeaBaThCsl KO OMUOKH; COOTBETCTBEHHO, OHA He MOJKET
HCTTOTb30BATHCS JIIsT TTOJIYYEHNST COOBIIEHMST, COOTBETCTBYIOIIETO TPOU3BOIHLHOMY KOZY.
Kax npasuiio, ata GyHKIM BbI3BIBAETCA B JIOTMKe 00pab0TYNKA UCKIIOUEHUS IS TTOJIY-
YeHU [TOJIHOTO COOOeHH 00 onoKe.

Xotst B uMs1 GYHKIMK BXOAUT CJI0BO «stacks», oHa He Bo3BpalaeT MHMOPMAIHIO O CTEKE
o1ubOK, TPUBEIIIEM K CTPOKE, B KOTOPOIl H3HAYAIbHO ObLIa MHUIIUUPOBaHA OMIHOKa. ITy
3a/1avy pemraet DBMS_UTILITY.FORMAT_ERROR_BACKTRACE.

Q DBMS_UTILITY.FORMAT_ERROR_BACKTRACE
Ira Gyukuus, nossusiasics B Oracle10g, Bospamniaer oTdhopMaTUPOBAHHYIO CTPOKY
C COZIEPKUMBIM CT€Ka MPOTrPaMM U HOMEPOB CTPOK. Ee BBIXO/IHbIE TaHHBIE TO3BOJISAIOT
OTCJIEIUTDH CTPOKY, B KOTOPOI N3HAYAIbHO ObljIa MHUIIMUPOBAHA ONIHOKA.

Tem caMbIM 3aII0JIHSIETCST BECbMa CYIIeCTBEHHbIH pober B hyukimonatsHoct PL/SQL.
B Oracle9i u npeaniectByomux Bepcusx mocjae o0paboTku uckiouenus B 6moke PL/
SQL 661710 HEBO3MOKHO OIPEIETUTH CTPOKY, B KOTOPOH IIPOM30IILIA OMUOKa (BO3MOKHO,
camast BakHast iH(bopMaius Jist paspaborunka). Ecim mporpaMMucT XoTesI IIoJyYuTh 9Ty
uHGOPMAIIHIO, OH J0JIKEH ObLI Pa3PENInTh IPOXOXKIeHIe He06PabOTAHHOTO UCKITIOYEHs],
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4TOObI TI0JIHASI TPACCUPOBOYHAS HH(pOPMaus OOk Oblia BbiBeeHa Ha sKpaH. Cury-
auust 6oJiee OAPOOHO OIMCAHA B CJIELYIOIIEM pasJelie.

O DBMS_UTILITY.FORMAT_CALL_STACK
ODyukiust Bo3spaiaeT 0ThopMaTHPOBAHHYIO CTPOKY CO CTEKOM BbI30BOB B IPUJIOKEHUN
PL/SQL. IlpakTryeckas moJIe€3HOCTb (QYHKIIUU He OTPaHUYMBAETCS 06pabOTKOM OINO0K;
OHa TakKe MPUTOANTCS JIJIsT TPACCUPOBKY BBITIOIHEHNs Bamiero Koga. OyHKms 6oree
opo6Ho omrcana B riase 20.

B Oracle Database 12¢ nosteusicst naker UTL. CALL STACK, koTopbiii Takske mpeo-
CTaBJISIET JIOCTYI K CTEKY BBI30BOB, CTEKy OMIMOOK W MHGMOPMAIMK 06paTHOIT Tpaccu-
POBKH. JTOT MaKeT paccMarpuBaercs B riase 20.

Moapo6Hee o DBMS_UTILITY.FORMAT_ERROR_BACKTRACE

@DynKiio DBMS_UTILITY.FORMAT_ERROR_BACKTRACE CJIe/lyeT BBI3bIBATh B 06pabOTUKe HCKIIIO-
yeHud. OHa BBIBOJIUT CO/IEPKNUMOE CTEKA BbITTOJTHEHUA B TOYKE NMHUTIMUPOBAHUA NCKJIIOYECHUWA.
TakuM 06pa3oM, BEI30B DBMS_UTILITY.FORMAT ERROR_BACKTRACE B paszielie FCKIIOUeHHI Ha
BEPXHEM YPOBHE CT€Ka [TO3BOJIUT Y3HATh, I'/Ic UMEHHO B CTEKE BbI3OBOB ITPOMU3O0IILIa OH_H/I6Ka.

PaccMoTpuM ciieyioniuii ciieHapuii: Mbl OTIpeieJisieM TIPOIEAYPY proc3, KOTOPasi BHI3bIBAET
TIPOIIEZIyPY proc2, a IOCTeqHss, B CBOIO 0Yepelb, BhI3bIBaeT procl. [Iporenypa procl uHu-
UUPYET UCKITIOYEHUE:

CREATE OR REPLACE PROCEDURE procl IS

BEGIN
DBMS_OUTPUT.put_line ('BbinonHeHue procl');
RAISE NO_DATA_FOUND;

END;

/

CREATE OR REPLACE PROCEDURE proc2 IS
1 str VARCHAR2 (30) := 'Bbi30B procl';
BEGIN
DBMS_OUTPUT.put_line (1_str);
procl;
END;
/

CREATE OR REPLACE PROCEDURE proc3 IS
BEGIN
DBMS_OUTPUT.put_line ('Bbi30B proc2');
proc2;
EXCEPTION
WHEN OTHERS
THEN
DBMS_OUTPUT.put_line ('CTek ownbok BepxHero ypoBHA:');
DBMS_OUTPUT.put_line (DBMS_UTILITY.format_error_backtrace);
END;
/

EnuncTBEeHHON POrpaMmoii ¢ 06paboTYMKOM OITUOOK SIBJISIETCS BHEIITHSISI TIPOLIEyPa proc3.
BbI30B GyHKIMU TPACCUPOBKH BKJIIOUEH B 06paboTYMK WHEN OTHERS mipotieypbl proc3. Ilpu
BBITIOJTHEHUH 3TOH TIPOIIeAyPhI OyIeT MOTYyYeH CIEAYIONIi PE3YIbTaT:

SQL> SET SERVEROUTPUT ON

SQL> BEGIN
2 DBMS_OUTPUT.put_line ('Proc3 -> Proc2 -> Procl backtrace');
3 proc3;
4 END;

npodondcenue 5
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5 /
Proc3 -> Proc2 -> Procl backtrace
BbI3OB proc2
Bbl30B procl
BbINOJIHEHME procl
Error stack at top level:
ORA-06512: at "SCOTT.PROC1", line 4
ORA-06512: at "SCOTT.PROC2", line 5
ORA-06512: at "SCOTT.PROC3", line 4
Kak Bunnre, GyHKITNS TpaCCHPOBKY BRIBOANT B HAUYaJle CTeKa HOMEP CTPOKHU procl, B KOTOPOIt

HpOHSOHUHlHCXOHH&H(HHH6K&

YacTo UCKII0YeHNe POUCXOAUT T/Ie-TO B TIyOHHE CTeKa BbI30BOB. ECJIM BbI XOTUTE, YTOODI

oo 6b1I0 Trepenano Bo BHerHuit 6sok PL/SQL, BeposiTHO, BaM MPUAETCS 3aHOBO MHUIIH-

HPOBATh €0 B Kask0M 06paboTunke creka 6;10k0B. DyHKIMst DBMS_UTILITY.FORMAT_ERROR_

BACKTRACE BBI/Ia€T TPACCHPOBKY MCIIOJTHEHUSI BILIOTH /0 TTOCJIe/IHel KOMaH bl RAISE B ceaHce

1I0JIb30BaTe . YUTUTeE, YTO BbI30B RAISE [IJIs1 KOHKPETHOTO MCKJIIOUEHUS NN TOBTOPHOE

VHUIIMNPOBAaHUE TEKYTIETO NCKIIOUEH S IPUBOIUT K MHUIIMATI3AINH CTEKa, BBIIABAEMOTO

DBMS_UTILITY.FORMAT_ERROR_BACKTRACE. TakuM 06pa3oM, €CJIU Bbl XOTUTE UCIOJIb30BATh 3Ty

(pyHKIIITTO, BOBMOSKHBI /1BA Ty TH:

O BbIizoBuTe DYHKIUIO B pasjielie UCKIYEHUH GJI0Ka, B KOTOPOM ObLTa MHUIMUPOBAaHA
ormubKa. ITO MO3BOJKT BaM TIOJIYYUTh (M COXPAHUTH B JKypPHAJE) HOMED ONMMOKHU, akKe
€CJI UCKITI0YEHNE OBLIO 3aHOBO HHUIIMUPOBAHO B AJbHENIIEN TO3UIIUH CTEKA.

QO O6oitaute 06pabOTYMKN UCKIIOUEHUN B IPOMEKYTOUHBIX IIPOTPaMMax Balllero creka
1 BbI30BUTE (PYHKIIHMIO B paz/iesie UCKJIIOYEeHNIT BHEIITHEH TPOTPAMMBI B CTEKE.

ToNbkKO HOMEp CTPOKM, NOXKaNyHcTa

B peanbHOM NIprIoKeHNN TpaCcCUPOBKA OIMMOOK MOKET ObITh 0O4eHb JIMHHON. Kak mpasuo,
CHENHNAINCTA, 3aHUMAIOIIET0CS OTJIA/IKON MJIN TIO/IIEPIKKOI, HE NHTEPECYET 8eChb CTEK — J10-
CTAaTOYHO TOJILKO MOCJEIHETO dieMeHTa. Bo3MOKHO, pa3pabGoTUUKY NPUIIOKEHUST CTOUT Bbi-
BECTHU 9Ty BaXKHYIO WH(MOPMAIINIO, YTOOBI MTOJIB30BATENb MOT HEMEIEHHO M TOYHO OITUCATh
CYTb TIPOBJIEMBI TPYIIIIE TOIAEPIKKH.

B Takoii cutyanuu HeoO6X0AMMO Pa3odparh CTPOKY € AAHHBIMKU TPACCUPOBKM U M3BJIeUb U3
Hee TIOCJTeTHUN 9IeMeHT. Sl Hamucast i 3TOTO CHEeIUaIbHYIO MPporpaMMy U o(hOPMUI ee
B ITaKeT BT; BBl MOKETE 3arpy3UTh €€ Ha caiiTe KHUTU. B 3TOM makeTe peajn30BaH MPOCTOMH,
MTOHSITHBIN MHTEPdETIC:
/* ®ann B Cetn: bt.pkg */
PACKAGE bt
IS

TYPE error_rt IS RECORD (

program_owner all objects.owner%TYPE
, program_name all_objects.object_name%TYPE
, line_number PLS_INTEGER

B}

FUNCTION info (backtrace_in IN VARCHAR2)
RETURN error_rt;

PROCEDURE show_info (backtrace_in IN VARCHAR2);
END bt;
Tun 3amnucu error_rt COAEPKUT OTAEJIbHOE I0JIE JIJIs KaXKI0r0 BO3BPAIIAEMOr0 JIeMEHTa
TPACCUPOBKU (BJIAJIETIEI] IPOrPAMMHOTO MOIYJIsSI, UMsT IPOTPAMMHOTO MOJIYJISl i HOMED CTPO-
KM B IIpOrpaMMe). 3aTeM BMECTO TOTO, YTOOBI BHI3BIBATH (DYHKIIMIO TPACCUPOBKK B KaXK[0M
pasjieie UCKJIIOUEHUS 1 PasOUpaTh ee Pe3yJIbTaThl, s BBI3bIBAI0 (GYHKIUIO bt.info U BRIBOKY
KOHKPETHYI0 uHpOopMaIuio 06 omuoke.
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Mone3nblie npuMmeHeHust SQLERRM

Bor MoxeTe mcmob30BaTh DBMS_UTILITY.FORMAT_ERROR_STACK BMeCTO SQLERRM, HO 3TO He
O3Ha4vaeT, 4To (byHKLII/IH SQLERRM COBEpIIIEHHO HeaKTyalbHa. B YaCTHOCTH, OHa IIOMOKET BaM
TIOJTYYUTDH OTBET Ha CJEAYIONIE BOIIPOCHI:

O ¢Basercs au 3ajlaHHOe YNCJIO JeficTBUTeIbHBIM KozoM omnbku Oracle?
QO Kaxoe coobIeHrne COOTBETCTBYET KOLY OMNOKHI?

Kak ynoMmunasoch patee B 9Toi riase, (pyHKIMs SQLERRM Bo3BpamiaeT cooduieHne 00 oumbke
IUIS1 3amaHHoro koga. Ho ecm mepegarsh SQLERRM HemeliCTBUTEIBHEIN KO, HCKIIOYEHUE He
MHATMUPYETCA. BMeCTo 9TOro BozBpamaercs CTpoka B OHOM U3 ABYX (JOPMATOB:

O Ecimm yncsio oTpulaTesnbHo:

ORA-NNNNN: Message NNNNN not found; product=RDBMS; facility=O0RA
O Ecuu uncsio mo10KuTebHO I MeHbIre —65535:

-N: non-ORACLE exception

ITuM 06CTOSTENILCTBOM MOKHO BOCIIOJIb30BATLCS IS IIOCTPOEHUsT (DYHKIUH, BO3BPAIAI0-
[IUX TOYHYO HHHOPMAIIHIIO O TOM KOJIe, C KOTOPBIM BbI paboTaere B HacTosiiiee Bpemsi. Huke
npuBeieHa crenuduKaius makeTa ¢ STUMUA TPOTPAMMaMHU:

/* o®ann B CeTtun: oracle_error_info.pkg */
PACKAGE oracle_error_info
IS
FUNCTION is_app_error (code_in IN INTEGER)
RETURN BOOLEAN;
FUNCTION is_valid_oracle_error (
code_in IN  INTEGER
, app_errors_ok_in IN BOOLEAN DEFAULT TRUE
, user_error_ok_in IN BOOLEAN DEFAULT TRUE

)
RETURN BOOLEAN;
PROCEDURE validate_oracle_error (

code_in IN INTEGER

, message_out ouT VARCHAR2

, is_valid_out ouT BOOLEAN

, app_errors_ok_in IN BOOLEAN DEFAULT TRUE
user_error_ok_in IN BOOLEAN DEFAULT TRUE

);

END oracle_error_info;

[TosHas peanm3anyd IpuBeAeHa Ha caiiTe KHUTH.

O6beanHeHne HECKOJIbKMX UCKJTHOUEHUMN
B OAHOM 06paboTumnke

B OJJTHOM yCJIOBUM WHEN MO’KHO OIIEpaTOPOM OR O6'beHI/IHI/ITI) HECKOJIBKO UCKJIIOUeHU — I10-
I[O6HO TOMY, KaK 9TUM OII€PATOPOM O6’beJII/IHHIOTC${ JIOTUYECKHE BbIpasKECHUA:

WHEN invalid_company_id OR negative_balance
THEN

B oxHOM 06paboTUYMKeE TaKKe MOKHO KOMOMHIPOBATH MMEHA MOJb30BATEIbCKUX 1 CHCTEM-
HBIX UCKJIIOYEHUIA:

WHEN balance_too_low OR ZERO_DIVIDE OR DBMS_LDAP.INVALID_SESSION
THEN

BupoueM, IpuMeHSTH o1epaTop AND B TaKOii KOMOMHAIIMK HeJb3s, IOTOMY 4TO B J1060M
MOMEHT BPEMEHH MOKET OBITh MHUIUUPOBAHO TOJBKO OJTHO UCKJTIOUEHHE.



148 Masa 6. 06paboTKa UCKIOUEHNIA

Heo6paboTaHHblIe UCKJTIOYEHUS

VickioueHne, MHUIIMUPOBAHHOE B IPOrPaMMe, HO He 06paGoTaHHOE B COOTBETCTBYIOIIEM
pasiesie TEKYIIero uiu poauresbekoro 6jioka PL/SQL, nasbiBaercs neobpabomanivim. PL/
SQL Bossparnaer coobiierue o6 onmmbKe, Bbi3BaBiieil HeOOPAGOTAHHOE UCKIIOUCHIE, B TY
cpeity, /e Oblia 3altyleHa JanHas mporpamma. Jra cpesa (e mosker 6u1b SQI#*Plus. Oracle
Forms, mporpamma Ha si3bike Java u T. /1.) fefictByet 1o curyarmu. B yactaoctu, SQI*Plus
ocyIecTBisteT oTKaT BeceX DM L-uHCTPYKIIHii, BBIIOJHEHHBIX B POJAMTEILCKOM OJIOKeE.

OzHUM 13 BAXKHEHIITIIX MOMEHTOB, CBSI3AHHBIX C TPOEKTHPOBAHNEM aPXUTEKTYPBI IPUJIOKE-
HYISL, SIBJISIETCST BOIIPOC O TOM, Pa3pEIIAeTCs JIM B HEM HCIOJIb30BATh He0OPabOTAHHbBIE HCKITIO-
uyenHust. Takue HCKITIOUEHSI DA3HBIMU CPeJIaMu 00PabaThIBAIOTCS TI0-PA3HOMY, U HE BCET/IA 3TO
nenaercs koppekTHo. Ecin Bama nporpamma PL/SQL BeizbiBaercs ve u3 PL/SQL-cpensr,
B €€ «CaMOM BHEIITHEM» OJIOKE MOXKHO 3alIPOrPAMMUPOBATH CIIE/YIONINE IEHCTBSE:

O TmepexBaT BCeX UCKITIOUEHH, KOTOPbIE MOTJIH OBITh MEPEAAHBI 10 TEKYIIEH TOUKH;

O 3anuchk uHbopMaiuu 06 ommbKe B JKypHAJI, ¢ TeM 4TOOBI BIIOCJIEICTBUY €€ MOT' IIPOaHa-
JIN3UPOBATH Pa3pabOTUNK;

QO BO3BpAT KOJ[a COCTOSIHUSI, OIIMCAHMUS U IPYTON nHMDOPMAIINH, HeOOXOAUMON YIPaBJISTIOIIen
cpejie Uit BBI6OPa ONTUMAIBHOTO BApUAHTA JIEHCTBUIA.

NMepepnavya He06paboTaHHOIr0 UCKJIIOUYEHUSA

BJIOK, B KOTOPOM MOJKET ObITDH WHUIIMMPOBAaHO UCKJIIOYEHUE, OITpe/ieJIAeTCA IIpaBUIaMn 0b61a-
CTn ,Z[eI;'ICTBI/IH HUCcKIouennit. B IIporpaMMe HHUIMHNPOBAHHOE NCKII0YEHME PACIIPOCTPAHAECTCA
B COOTBETCTBUU C OIIpe/ieJIECHHbIMU ITpaBUJIaMU.

CuHavana PL/SQL uier 06paboTurK UCKIIOYEHUS B TeKyleM 010ke (aHOHUMHOM GJIOKe,
nponexype win QyHKIn). Ecim TakoBOro HeT, NCKJIOUEHMEe MTePeaeTcsl B POAUTENbCKIN
6u10Kk. 3atem PL/SQL nbitaercst o6paboraTh UCKIIOYEHNE, MHULIMUPOBAB €ro €lle Pa3 B Po-
JMTEIHCKOM 6J10Ke. U Tak IIPOMCXOIUT B KasKIOM BHEIITHEM 10 OTHOIIEHUIO K IPYroMy OJI0Ke
JI0 TeX TI0p, TI0Ka Bce oHu He OyayT ucdepranbl (puc. 6.2). Iocse atoro PL/SQL Bosspaiaer
HeoOpaboTaHHOE HCKJTIOUEHHUE B CPELY MTPUIIOKEHUS, BBIIOJTHUBIIIETO «CaMblil BHEITHUIT» GJI0K
PL/SQL. U TonpKo TeTmeph NCKII0YEHNE MOKET IIPEPBATh BHIIOJTHEHNE OCHOBHON ITPOTPAMMBI.

EXCEPTION
EXCEPTION

EXCEPTION

MHoXecTBO HeobpaboTaHHbIX UCKIIOYEHNN

Puc. 6.2. Mepeaaya UCKIIOYEHNI BO BNOXEHHBIX 61oKax

MoTeps nHdopMmauum 06 NCKNIOYEHUN

CrpykTypa mpoitecca 06paboTKU JIOKATBHBIX, OMPeeIsIeMbIX TPOrPAMMUCTOM UCKIIOYEHUIT
B PL/SQL takoBa, 4T0 MOKHO JIETKO MOTEPSITh MHMOPMALIUIO 00 HCKIIOYEHUH (TO €CTh O TOM,
KaKas IMEHHO [pou3oiuia onmbka). [Ipumep:
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BEGIN
<<local_block>>
DECLARE
case_is_not_made EXCEPTION;
BEGIN

END local_block;

JlonycTuM, Mbl 3a0bLIK BKJIIOYUTD B 9TOT GJIOK pasies uckaodenuii. O6mactb aeiicTeus uc-
KJIIOUEHM case_is_not_made orpannyeHa 6;0koM local_block. Ecimm uckiouetue He o6paba-
TBHIBAETCS B JAaHHOM OJIOKE, OHO TIEPEJAETCsl B POAUTEIbCKUIA, T/le HeT HUKaKOH nH(OpMaIuu
0 HeM. VI3BeCTHO TOJIBKO TO, UTO MPOM30ILIA OIMMOKa, & KAKAsS UMEHHO — HEU3BeCTHO. Benpb
BCe [10JIb30BATEbCKUE UCKIIOUEHNS] UMEIOT OJMH 1 TOT JKe HoMep OMIMOKK 1 1 OZHO U TO XKe
coobenne «User Defined Exception» — eciiit TOJIBKO BbI HE BOCIIOJIb3Y€TECh IUPEKTUBON
EXCEPTION_INIT, 4TOOBI CBA3ATh C OOBSABIEHHBIM UCKIIOUEHIEM APYTOi HOMED, U He IPUCBOMUTE
eMy pyroe coobiieHue 06 onbKe Ipu BhI3oBe RAISE_APPLICATION_ERROR.

Takum 06pa3oM, JTIOKATbHO 0ObsIBIIEHHbIE (M HHUIIUMPOBAHHbIE ) UCKJIIOUEHHST BCET/IA CJIEYET
00pabaThIBaTD 10 UMEHH.

MpumMepbl Nnepegayumn UCKIOUEHUS

PaccMOTprM HECKOJIBKO TIPUMEPOB TIEpeayr NCKIUeHni yepes BHernHue 6;10xu. Ha puc. 6.3
[IOKa3aHo, KaK MCKJIoUeHre too_many_faults, HHUIIMUPOBAHHOE BO BHYTpPeHHEM OJIOKe,
obpabaThIBaeTcs B CIEAyIONEM — BHEITHEM — 6J10Ke. BHyTpeHHMI 610K COAEPKIUT pasiest
uckodenuii, Tak 4o PL/SQL cHavyasa nposepsiet, 06pabaTbiBaeTCs JIM B 9TOM pasjiesie
WHUITMUPOBAHHOE UCKJTIOUEHNeE too_many_faults.

PROCEDURE list_my_faults IS

BEGIN
DECLARE BrioxeHHbI 6510k 1
too_many_faults EXCEPTION;
BEGIN
executable statements before new block
BEGIN BrioXeHHbI 6ok 2

SELECT SUM (faults) INTO num_faults FROM profile = 8
IF num_faults > 100
THEN
RAISE too_many_faults;
END IF;
EXCEPTION
WHEN NO_DATA_FOUND THEN ;
END;

.. icnonHsemble KoMaHAbl 3a BoXeHHbIM 6110KOM 2 ...

EXCEPTION
WHEN too_many_faults THEN .. ;
END;

END list_my_faults;

Puc. 6.3. lNepenaya NCKNOYEHNUI BO BIOXKEHHBIX 6/10Kax
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A nockoJbKy 0HO He ob6pabaTbiBaercst, PL/SQL 3akpbiBaeT aTOT OJI0K 1 MHUITUUPYET UCKITIoUe-
Hue too_many_faults Bo BHelIHeM 0JI0Ke, 0003HaYE€HHOM Ha PUCYHKE KaK BIOKEHHbIN 610K 1.
(Mcmosbayemble KOMaH/IbI, PACIIOJIOKEHHbIE TIOCJIE BIOKEHHOTO 6JI0Ka 2, He BBITOJHSIOTCSI. )
3areM MPOCMATPUBAETCS pasfie] UCKIIOYEHUH 5TOro GJI0Ka ¢ 1110 MONCKa 00paboTymnKa
HCKJIIOUEeHUsI too_many_faults, KOTOPbIil oOpabaTbiBaeT ero u nepejaer yrpasjieHue mpo-
nenype list_my_faults.

O6paTuTe BHUMaHWE: €CJIM UCKItoueHne NO_DATA_FOUND GyeT HHUIIMUPOBAHO B «CAMOM
BHyTpeHHeM» 0JI0Ke, TO OHO Gyer 0OpaboTaHo B pasjelie MCKJIIOYEHUI 9TOTo Ke GJIoKa.
3aTeM yrpaBJieHUE EePEJAETCS BO BIOKEHHBIN 6JO0K 1 1 G6YAyT BBIIIOJHEHbI UCIIOIHIEMbIE
KOMaH/IbI, PACTIOJIOKEHHBIE TIOCJIE BJIOKEHHOTO OJI0Ka 2.

Ha puc. 6.4 npencrasiied pumep o6pabOTKU B «CaMOM BHENIHEM» OJIOKe MCKJIIOUEHUsT, THU-
[UIPOBAHHOIO BO BHYTpeHHeM OJioKe. B n300paskeHHON CUTyaliu pas/el UCKIIYeHUH TIpu-
CYTCTBYET TOJIBKO BO BHENITHEM OJIOKE, TOITOMY KOT/Ia BO BJIOKEHHOM OJIOKE 2 HHUITUUPYETCS
HCKIIoYeHre too_many_faults, PL/SQL nipekpaiiaer BbIIONHEHE 9TOr0 6JI0Ka U MHUITUUPYET
JIAHHOE UCKJIIOYEHNE B €0 POAUTEIBCKOM OJIOKE, TO eCThb BJoKeHHoM OsoKe 1. Ho mockosibKy
Uy HEero HeT pas/esia UCKJIIOYEHHH, yIIpaBJeHue MepeaeTcsl «CaMOMy BHEITHEMY» OJIOKY,
mporeaype list_my_faults. B aToii mpotemype nuMeeTcs pas3iesn uCKaodeHni, moatomy PL/
SQL niposepsiet ero, HaxoauT 06pabOTIYNK UCKIIIOYEHUsT too_many_faults, BBIIOJHSIET UMEIO-
HIUIACST TaM KOJI ¥ TIEPe/IaeT yIIpaBJieHre IPOTpaMMe, BbI3BaBIIell porieypy list_my_faults.

PROCEDURE list_my_faults
IS

too_many_faults EXCEPTION;
BEGIN

BnoxeHHbIn 6rok 1
BEGIN

BEGIN BnoxeHHbIN 6ok 2
SELECT SUM (faults) INTO num_faults FROM profile o 8
IF num_faults > 100
THEN

RAISE too_many_faults;

END IF;

END;

END;

EXCEPTION
WHEN too_many_faults THEN .. ;
END list_my_faults;

Puc. 6.4. VickioueHne, MHULMMPOBAHHOE BO BJIOXKEHHOM 610Ke,
06pabaTbiBaETCS B «CaMOM BHeELIHEM» 6/10ke

NMpoaonxeHue BbiNOJIHEHUSA NOCNe MCKJIIOUEHUN

Korza B 6;10ke PL/SQL wHUIMHUpyeTCca UCKIIOUEHe, HOPMaJibHasl TOCIeI0BaTENbHOCTh
BBITTOJTHEHUSI TIPOTPAMMBI TIPEPBIBAETCSI, & YIIPaBJIEHNE TTEPENAETCS B Pas3ies UCKITIOUEHHH.
BepHyTbCst K UCIIOIHAEMOMY pas/esty 6JI0Ka 10Cjie BOSHUKHOBEHUS B HEM MCKJIIOUEHUST YIKE
He yzactes. BipoueM, B HEKOTOPBIX CUTyaLUsX TPeOyeTcss UMEHHO 9TO — MPOIOJIKHUTD Bbi-
HOJIHEHUE TIPOTPAMMBI TI0CJI€ 00PAOOTKI UCKIIIOYEHSI.
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PaccMoTpuM clieyionuii crieHapuii: TpebyeTcst HalucaTh HPOIELy Py, KOTOpasi IIPUMEHSIET ce-
putio onepanuit DML k pastbim Tabauiam (yaaaeHue us ofHol tab/imiibl, 0OHOBJIEHUE APYTOH,
BCTaBKa B MOCJIEAHIO0 Tabmiry ). Ha mepBbiil B3rJisii KO MOT ObI BBITJISIIETH IPUMEPHO TaK:

PROCEDURE change_data IS

BEGIN

DELETE FROM employees WHERE ... ;

UPDATE company SET ... ;

INSERT INTO company_history SELECT * FROM company WHERE ... ;
END;

BesyciosHoO, TIpolieypa conepKUT Bee Heobxoanmble koMauabl DML, OxHako oaHo U3
TpebOBaHMii K TIPOrpaMMe 3aKJII0YaeTCs B TOM, YTO IIPH [IOCJIEA0BATENbHOM BBITIOJHEHUN
ATUX KOMaH/[ OHU JOJIKHBI OBITh JIOTHUECKH HE3aBUCUMBI IPYT OT ApyTa. JIpyTumMu cJioBaMH,
JIaKe eCJIM TPY BBINOJHEHUU DELETE 1pousoiizer cO0M, mporpaMma JI0JKHA BbIIOJHUTD
UPDATE 1 INSERT

B Tekyieit Bepcun change_data HUYTO He TapaHTHPYET, YTO IIPOrPpaMMa XOTs1 Obl IIOTIbI-
TaeTcsl BBIIIOJIHUTD Bee Tpu onepainn DML. Ecau npu BoinosHenuu DELETE TpoU30ieT
UCKJIIOYEHUE, HAIIPUMEP, TO BBIIIOJIHEHUE BCEll IIPOTPaMMBI IIPEPBETCS, a yIipaBJieHue Oyaer
TepeiaHo B paszies UckaodeHnii (ecam on uMeetcst). Ocranbabie KoMauabl SQL mpu aToM
BBIIOJHSTHCS HE OYIYT.

Kax obecrieunth 06paboTKy UCKIIOUeHUs: 6e3 pepbiBatus mporpammbi? Iiist 9Toro DELETE
cJIeyeT MoMecTUuTh B cobcTBeHHBIN 610K PL/SQL. PaccMOTprM CIeAyIOINYI0 BEPCHUIO TIPO-
rpaMMBbl change_data:
PROCEDURE change_data IS
BEGIN
BEGIN
DELETE FROM employees WHERE ... ;
EXCEPTION
WHEN OTHERS THEN log_error;
END;

BEGIN

UPDATE company SET ... ;
EXCEPTION

WHEN OTHERS THEN log_error;
END;

BEGIN
INSERT INTO company_history SELECT * FROM company WHERE ... ;
EXCEPTION
WHEN OTHERS THEN log_error;
END;
END;
B HoBOM BapmaHTe TPOTPAMMBI, €CJIU TIPY BBITTOTHEHNN DELETE TTPOU30#IeT UCKITI0UEHNE,
yIpaBJieHrEe HEME/JIEHHO TIepeiaeTcs B pas/ies uckiaouennii. Ho mockosbky komania DELETE
Tenepb HAXOANTCS B COOCTBEHHOM OJIOKE, OHA MOKET IMETh COOCTBEHHBIN Pa3Ies MCKIIOUEHHU.
Yeore WHEN OTHERS 9T0r0 pasziesia 06pabaThiBaeT olMIMOKY 6e3 noSmopHo20 uUHUUUUPOBANHUS
Mot unu Opy20i owubKy, TT0CJIe Yero yIpapjieHne BO3BpallaeTcs 3a npejesbl 0610Kka DELETE
BHeNTHeN nporesype change_data. Tak Kak «aKTUBHOE» MCKJIOUEHUE OTCYTCTBYET, BBIIOJI-
HeHUe MPOJI0JIKAETCS BO BHEITHEM OJI0Ke CO CJeyIolieii KoMaHabl poleaypbL. [Iporpamma
BXOJIUT B HOBBIN aHOHMMHBIH OJIOK J171s1 KOMaHibl UPDATE. Ecain ipu BbITIOJTHEHUU UPDATE
npousoiizer ommbKa, oHa Oy1eT nepexpaueHa ycjaosrueM WHEN OTHERS pasjiesia MCKIIOYeHn i
UPDATE. [lasiee yripaBjieHue OyaeT BO3BpalleHo Mpoleaype change_data, KoTopas Tepeiaer
K BBIITOJHEHUIO KOMaHABI INSERT (Tak:Ke CopepsKamencss B COOCTBEHHOM OJIOKe).
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Ha puc. 6.5 IIOKa3aHO, KaK BBITIOJITHAETCA 9TOT IIPOIECC [JId JIBYX IMOCJAEA0BATEJbHO BbIITOJI-
HsIeMbIX KOMaH/{ DELETE.

OAHO UCKIOYeHne C 3aBepLlieHnem WcknioyeHue nepeaaer ynpasneHue
BbIMOSTHEHMS crepytoLLen komaHae
BEGIN BEGIN
DELETE DELETE FROM table1;
FROM table1; QXCEPTION
DELETE WHEN OTHERS THEN NULL;
FROM table2; END;
EXCEPTION
" BEGIN
END; DELETE FROM table2;
<:::E¥CEFHON
WHEN OTHERS THEN NULL;
END;

Puc. 6.5. MNocnegosatensHoe BbinosiHeHne DELETE ¢ pasHbiMM 061acTsiMu AeiCTBUS

[TomBemeM UTOT: UCKIIOYEHNE, THUITMMPOBAHHOE B UCIOJHAEMOM Pasfielie, Beerna obpaba-
TBIBAETCS B TeKyIeM OJioke (IPY HAJIMYMK TOAXOASIIEro o6paboTurka). JIbyo KoMaHIy
MOKHO 3aKJTIOYNTh B «BUPTYaIbHBII OJI0K», 3aKII0YUE €€ MEKIY KIIOYEBBIMHU CJIOBaMU BEGIN
U END ¢ ompezeieHreM pasjena EXCEPTION. ITO II03BOJISIET OrPaHUYUTh 00JaCTh AeHCTBUS
c60eB B IIporpaMme MocpeACTBOM olpeeseHns «0ydepHbiX»> aHOHUMHBIX GJOKOB.

ATy CTPATETUIO MOKHO PA3BUTh C BbIJIEJIEHIEM U30JIMPYEMOTO KOJIa B OT/IeIbHBIE MTPOIELy-
pbt 1 GyHkiu. Koneuyto, umenoBannbie 6joku PL/SQL toske MOTYT uMeTh COOCTBEHHbIE
pasiesibl UCKJIIOUEHW 1 TPEIOCTABISITh Ty JKe 3alUTy OT 00mux c6oeB. BaxHeilee mpe-
HMMYIIECTBO Npoleyp U (DYHKINI 3aKII04aeTCsS B TOM, YTO OHHM CKPBIBAIOT BCE KOMAH/IbI
BEGIN-EXCEPTION-END OT OCHOBHO¥ IIporpaMmsbl. IIporpamma syuiie yntaercs, KoJ pole
COTIPOBOKJATDH U TIOBTOPHO MCIIOJIB30BATh B IPYTUX KOHTEKCTaX.

Cy1ecTByIOT U IpyrHe criocoObl MPOIOJIKUTE BBITTOJIHEHHE NOocIe HeKodeHnss DML — Ha-
IpuMep, MOKHO UCIOJIb30BaTh KOHCTPYKIMIO SAVE EXCEPTIONS ¢ FORALL 1 LOG ERRORS B CO-
yeTaHuu ¢ DBMS_ERRORLOG.

Hanucanue pazpnena WHEN OTHERS

YesoBue WHEN OTHERS BKJTIOUAETCS B Pas/iesl MCKJIFOUEHWH /7151 TIepexBaTa BeeX UCKITIOUEHNU, He
06paboTaHHbBIX TIPEAIIECTBYIOIMMHI 06paboTyrKaMu. TaK KaK KOHKPETHDIH THI UCKJIIOYEHUST
U3HAYAILHO Hen3BeCTeH, B WHEN OTHERS OY€Hb 4acTO MCIOJIb3YIOTCS BCTPOEHHbIE (DYHKIINU
IS TIoJTydeHust MHQOpPMalK 0 BO3HUKIIEH omunbKe (Takue, Kak SQLCODE 1 DBMS_UTILITY.
FORMAT_ERROR_STACK).

B coueranuu ¢ WHEN OTHERS (pyHKI[1s1 SQLCODE IIPEICTABIISIET CPECTBA JIst 00PabOTKU Pa3HbIX
BUIOB UCKJIIOYeHMIT €3 IPUMEHEHUs AUPEKTUBbI EXCEPTION_INIT. B caegyiomem npumepe
[IePeXBaThIBAIOTCS /[BA UCKJIIOUEHHST KATETOPUM «POJUTENh/TTIOTOMOK», —1 1 —2292, u nyist
Ka)KIOH CUTYyaI[NH BBITIOTHSAETCS MOIXOJISIIee TeliCTBIE:
PROCEDURE add_company (

id_in IN company.ID%TYPE

, hame_in IN company.name%TYPE
, type_id_in IN company.type_id%TYPE

IS
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BEGIN
INSERT INTO company (ID, name, type_id)
VALUES (id_in, name_in, type_id_in);
EXCEPTION
WHEN OTHERS
THEN
/*
|| AHOHUMHBIN 610K B 06paboTynKe MCK/OYEHUA NO3BONAET 06bABUTH
| | nokanbHble nepemeHHble ANA XpaHEHWA MHGOPMALMM O KOAAX OWMBOK.
*/
DECLARE
1 errcode PLS_INTEGER := SQLCODE;
BEGIN
CASE 1_errcode
WHEN -1 THEN
-- [lybnupymwueeca 3HayeHUe YHWKaNbHOro uHaekca. MoBTopseTcA nubo
-- MEepBUYHbIA KN4, AM60 umAa. CoobwuTb O npobreme
-- W WHULUMUPOBATb UCKJ/IYEHUE 3aHOBO.
DBMS_OUTPUT.put_line

( 'UAEHTUPUKATOP WMAM UMA KOMNAHWUM yxe ucnonbsyetca. ID = '
|| TO_CHAR (id_in)
[ * name = '
|| name_in
)s
RAISE;

WHEN -2291 THEN
-- PoauTenbckuii kw4 He HainpeH. CoobwuTb O mMpobneme
-- U UHULMMPOBATb WCKJ4YEHWE 3aHOBO.
DBMS_OUTPUT.put_line (

"HeponycTumblit maeHTudukaTtop Tuna komnawum: ' || TO_CHAR (type_id_in));

RAISE;

ELSE
RAISE;

END CASE;

END; -- KoHeL aHOHMMHOro 6si0ka.
END add_company;

Bypre 0CTOPOKHBI PH NCIIOIb30BaHUK WHEN OTHERS — 5TOT pas/Iest CocOOeH <«IOTIOMATh>
OMIMOKHM, CKPBIBAs UX OT BHEITHUX OJIOKOB U II0JIb30BaTeIsL. A TOUHee, oOpalaiiTe BHUMAHUE
Ha 06paboTInKU WHEN OTHERS, KOTOpbIE He HHULIUUPYIOT TEKYIIEE NCKIIOYEHNE 3aHOBO U He
3aMEHSIIOT €ro APYTUM MCKodeHreM. Ecin WHEN OTHERS He HepeaeT HCKIIOUYeHKe HapyKy,
BHelIHUe OJIOKK Ballell IPOrpaMMbl He Y3HAIOT O BO3HUKIIEH oluoKe.

B Oracle Database 11g mosiBuioch HOBOe IperyIpesKieHre, KOTOPOe MOMOTA€eT BBISIBJISITh
[IPOIPAMMBbl, UTHOPUPYIOIIUE OIUOKU UJIK MOTJIOMAIOIINE UX:

PLW-06009: procedure "string" OTHERS handler does not end in RAISE or RAISE_
APPLICATION_ERROR

[Tpumep ncmosb30BaHNSA 3TOTO IPEAYITPEKICHUS:

/* O®ann B CeTn: plw60o9.sql */
SQL> ALTER SESSION SET plsql_warnings = 'enable:all’
2/

SQL> CREATE OR REPLACE PROCEDURE plw6009_demo
AS
BEGIN
DBMS_OUTPUT.put_line ('I am here!');
RAISE NO_DATA_FOUND;
EXCEPTION
WHEN OTHERS
THEN
NULL;
END plw6009_demo;
/

RPOWVWONOUIEA WN

[

npodonicenue 5
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SP2-0804: Procedure created with compilation warnings

SQL> SHOW ERRORS
Errors for PROCEDURE PLW60@9_DEMO:

LINE/COL ERROR

7/9 PLW-06009: procedure "PLW60@9_DEMO" OTHERS handler does not end
in RAISE or RAISE_APPLICATION_ERROR

NocTpoeHune 3achpPpeKTUBHON apXUTEKTYPblI
ynpasJsieHusi ounbkammu

MexaHn3M HHULIUUPOBaHUs 1 00paboTky o1nbok B PL/SQL oTiimyaercs MOIIbIO 1 THOKO-
CTBIO, HO OH HE JIIIEH HEJIOCTATKOB, KOTOPBIE MOTYT CO3aTh ITPOGJIEMBI [IJIst TPYIII pa3paboT-
KH, JKeJIAONINX PEAIN30BATh HA/IEKHYIO, TOCJIe/I0BATENBHYIO, CO/IEPKATETBHYIO ADXUTEKTYPY
yIpaBJieHus olmubKamu. B 4acTHOCTH, BBl CTOJKHETECH CO CHIEAYIONMMU TPOOIEMaMU:

O EXCEPTION — ocobast pa3HOBUAHOCTD CTPYKTYpHI anubix PL/SQL. Ilepementbie, 06bsiB-
JIEHHBIE C TUIIOM EXCEPTION, MOYKHO TOJIBKO MHUIIMMPOBATh U 00pabarbiBath. VIcKioueHne
HeJIb34 TepelaTh B apTyMeHTe TPOTPaMMbI, C HUM HeJb3s CBSI3aTh JOMOJHUTETbHbIE
aTprOyTHL.

QO TloBTOpHOE HCMOIb30BaHKE KOJA 06PaObOTKH MCKIIOYEHHUI CUIbHO 3aTpyaHeHo. V3
TIPE/IBIYIIETO IYHKTA HETIOCPEICTBEHHO CIIEYeT APYTroi (DaKT: pa3 UCKIIIOUEHe HeJb3st
nepeiaTh B apryMenTe, pa3paboTunKy PUXOIUTCS KOIMPOBATh KO 06paboTdynKa — KO-
HEYHO, TaKO# CIIocob HaMCaHus Ko/la HUKaK He Ha30Bellb OTTTHMAaTbHBIM.

O He cyuecrByer hopMasIu30BaHHOIO cOC00a 0ObABJIEHUSA UCKIIOYEH I, KOTOPBIE MOy T
WHUTIMIPOBATECS Tporpammoii. Hampumep, B Java ata nndopMaris cTaHOBUTCS 9aCThIO
crerudukayy nporpamMbl. Kak cieacrue, paspaboTdynKy IPUXOAUTCS 0OpalIaThCst
K KOy peajiu3alii 1 UCKaTh B HeM MH(MOPMAIIUIO O IOTEHIIMAIbHBIX UCKIIOUEHUSAX —
WJIU K€ HA/IESIThCS Ha JIyYIllee.

O Oracle He mpezOCTABIISIET CPEICTB OPTAHU3AINH M KIACCU(DUKAIIMY UCKITIOYEHUH, OTHO-
CAMMXCS K KOHKPETHOMY TIPUJIOJKEHUIO, a TPocTo pe3epBupyeT (B ocHoBHOM) 1000 Ko/10B
B nuamazone oT —20 999 no —20 000. YpaBasaTh sSTUMU 3HAYEHUSIMU JOJKEH CaM pas-
paboTYHK.

JlaBaiiTe TOCMOTPYM, KaK TIPEOA0JIETh OOJIBITMHCTBO U3 MEPEYNCIEHHBIX TPYIHOCTEN.

OnpepeneHune cTpaTerum ynpassieHust olumbkamm

OueHb BasKHO, YTOOBI €lile JI0 HAMUCAHUST Kofia Obliia BhIpaboTaHa MOCIIe0BATEbHAS CTPa-
TErus 1 apXUTEKTypa 06paboTKK ONIMOOK B MPUJIOKEHUH. BOT JIMIIIb HEKOTOPBIE BOIIPOCHI,
Ha KOTOPble HeOOXOUMO OTBETUTD [IJIsI 3TOTO:

O Kak u korga coxpausaTh HHGOPMAIKIO 06 OMUOKAX JJIst IOCIEAYIONET0 IPOCMOTPa
u ucnpasienus? Kyza BoiBoauTh utdopmanuio — B daiii, B Tabauiy 6a3bl JaHHbBIX?
BBIBOJIMTH HA 9KPaH?

O Kak u rae coobuars 06 onmbKax mosb3osaresto? Kakyrwo HHMOPMAIIUIO JOJIKEH MOTyYaTh
nosib30BaTeNb? Kak «mepeBecTr» 4acTo HeBPasyMUTEIbHBIE COOOIIEHUS 06 OMUOKaX,
BbllaBaeMbie 6a30il JAHHBIX, HA SI3bIK, TOHATHBIN OTb30BATENSIM?

C aTuMu 06IIIMME BOIIPOCAMY TECHO CBSI3aHbI 60JIee KOHKPETHbIE TPOOJIEMBI:

O Cuenyer Jiv BKI0YaTh paszies 06paboTKU NCKIoYeHui B Kaxabiii 610k PL/SQL?

O Cueyer Jiv BKJIIOYATh pasiiesl 00paboTKN UCKIIOYEHUH TOJIBKO B GJIOK BEPXHErO YPOBHSI
WK BHelHMe GJI0KU?
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O Kak opranusoBarh yrpaBJieHIe TPAH3AKIIUSIMU DU BOSHUKHOBEHUU OMIHOOK?

CroxxHOCTH 00PabOTKH UCKITIOYEHNH OTYACTH CBSI3aHA C TEM, YTO Ha BCE 9TH BOTIPOCHI HE CY-
IIECTBYET €IMHCTBEHHO TIPABUIILHOTO OTBeTa. Bee 3aBucur (110 KpaliHeil Mepe 4acTUYHO) OT
APXUTEKTYPBI TIPUITIOKEHISI U PEKUMA €T0 UCTIOJb30BaHs (HATIPUMED, TAKETHOE BHITIOJIHEHHE
WJIM TPAH3AKIIUH, YIIPaBJIsieMble ToJib30BaresieM ). Ho eciii BbI CMOKeTe OTBETHTD Ha 3TU BO-
MIPOCHI [IJIST CBOETO TTPUIIOKEHHST, ST PEKOMEH/IYIO «3alPOTPAMMIPOBATh» CTPATETUIO M [IPABIJIA
06paboTKu o1mubOoK B cTaHapTHOM TakeTe (cM. fasee « Cranmaprusanyst 06paboTKU OIHO0K» ).

Hexoropbie 00111€e MPUHITUAIIBL, KOTOPBIE CTOUT IIPUHSTH BO BHUMAHUE:

O Korma B kojie MporcxoAuT ommbKa, MOTydrTe KaK MOKHO O0JibIie HHGOPMAIUT O KOH-
TEKCTE €€ BOSHUKHOBeHMs. M36bITOK MHpOpPMAIINN — JIydllie, ueM ee HexBaTka. /lamee
UCKJIIOYEHIE MOJKHO IIepPeaBaTh BO BHEIIHKE GJI0KK, COOMpast IOIOJHUTENbHYIO MH(OP-
MAIHIo TI0 Mepe TTPOIBIKEHIS.

O MWsberaiite nmpumeHeHus: 06pabOTYMKOB BrAa WHEN owubKka THEN NULL; (Wi elie XyiKe,
WHEN OTHERS THEN NULL ; ). Bo3MO:KHO, /I HAlTMCAaHUS TaKOTO XO/Ia y BaC UMEIOTCS BECKUe
IIPpUYXHBbI, HO Bbl JOJIZKHBI TBEPAO IIOHUMATb, YTO 3TO UMEHHO TO, YTO BaM HY/KHO, U 10~
KYMEHTHPOBATh TAKOE UCIIOJIb30BAHUE, YTOOBI O HEM 3HAJIU JPYTHUE.

O Tam, r/1e 3T0 BO3MOXKHO, UCIIOJb3YiiTe MexaHU3Mbl 06paboTku omubok PL/SQL 1o
yMoJidanuio. Ms6eraiite HalmcaHus IpOrpaMm, BO3BPAIIAIONIMX KOAbI COCTOSHUS YIIPaB-
JIFIONIEH cpejie MM BbI3bIBAOIUM OJ0KaM. IIpUMEHATh KOIbI COCTOSIHUS CJIELYET TOJIBKO
B OJIHOM CHUTYyallMu: ecJIM yIIPABJSIONas cpeia He cocobHa KOPPeKTHO 0OpabaTbiBaTh
omm6ku Oracle (B TakoM ciiydae CTOUT IIOAYMaTh O CMEHE yIIpaBJIsioniel cpepi!).

CraHpapTm3aumsa o6paboTku pa3HbiX TUNOB UCKJIIOYEHUMN

HVckiouenre Beeria CBUAETEIbCTBYET O KPUTHUECKOl cutyanuu? Bosce ner. Hekoropble
nckmouenus (Hanpumep, ORA-00600) coobImaioT o ToM, 4To B Hase JaHHbIX BOSHUKJIN O4€Hb
cepbe3Hble HUBKOYPOBHEBbIE TPOOIeMbL. JIpyrue HCKII0YeH s, Takie Kak NO_DATA_FOUND,
BCTPEYAIOTCsI TAK 9aCTO, YTO MBI BOCIIPMHUMAEM UX HE KaK OIMIMOKH, a KaK YCJIOBHYIO JIOTHYE-
CKYI0 KOHCTPYKIMIO («Ec/m cTpoKa He CyIecTBYeT, TO BBIIOJHUTD CIEAYIOIIE JHCTBHSL... > ).
Hysxno i pa3anyath 9TH KaTeTOpuN UCKIIOYCHIH ?

1 cunraio, uto HyskHO, 1 Bpun Jlysmman (Bryn Llewellyn), pyxosoaurens paspaGorku PL/
SQL na MOMeHT Hancanus KHUTH, HAYIIJI MEHs OUYeHb MOJIe3HON cCucTeMe KIacCubUKaIum
UCKJIIOYEHU .

O IIpexHamepeHHbIE HCKIIOUEHHS. APXUTEKTypa KOJA CO3HATEIBHO UCIIOJIb3YET 0COOEH-
HOCTU PabOThI UCKJIOYEHMsI. ITO O3HAYAET, YTO Pa3pabOTUUK JOJIKEH IIPEIBUIETD HC-
KJIIOYEHIE U 3alPOrpaMMIpOBaTh ero 06paborky. IIpumep — UTL_FILE.GET_LINE.

O HeskenareibHble HCKMOueHus. [Tporcxoaut onmmbKa, HO ee BO3MOMKHOCTD Oblia IIpeLy-
CMOTPeHa 3apaHee. BO3MOXKHO, UCKIIIOUEHNE JIaKe He CBUIETETbCTBYET O BOSHUKHOBEHUU
mpobaembr. [Ipumep — KomaHaa SELECT INTO, MHHUITUUPYIOIIAst UCKITI0OUeHe NO_DATA_
FOUND.

O HenpeaBuaennsie uckmouenusi. Cepbe3nble OMMOKM, yKa3bIBAIONINE HA BOBHUKHOBEHHE
pobJieMbl B IIpuIoKeHun. Ilpumep — KoManza SELECT INTO, KOTOpast JOJKHA BEPHYTH
CTPOKY /JIA 33IaHHOTO IEPBUYHOTO KJII04a, HO BMECTO 9TOT0 MHUIIMUPYET UCKII0YeHNE
TOO_MANY ROWS.

ﬂaBaﬁTe 1OOJIMIKE TO3HAKOMUMCS C IIpUMEpaMu BCEX KaTEI‘OpI/II‘/JI, a 3aT€M ITOTOBOPUM O TOM,
KaKyIO TI0JIb3Y BBl MOJKETE N3BJIEUD N3 3HAHNA 3TUX KaTeFOprI.
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NMpeagHaMepeHHble UCKJTIOYEHUS

Paspa6oruunku PL/SQL MoryT ucnoJib30BaTh Hpoueaypy UTL_FILE.GET_LINE /IS YT€HUS CO-
Jep:kuMoro ¢aiiia rmo crpokam. Korma GET_LINE BBIXOAUT 3a rpaHuily aiiia, MHUIUUPYETCST
HCKII0YeHre NO_DATA_FOUND. Tak pabGotaer aTta mporieaypa. MTak, eciiu st X04y IPOYUTATh
Bce cofiepskuMoe (ailyia u ciesaTh «4To-TO M0JIE3HOE», TPOrPAMMa MOJKET BBITJISI/IETh TAK:

PROCEDURE read_file_and_do_stuff (
dir_in IN VARCHAR2, file_in IN VARCHAR2
)

IS
1 file UTL_FILE.file_type;
1 _line  VARCHAR2 (32767);
BEGIN
1 file := UTL_FILE.fopen (dir_in, file_in, 'R', max_linesize => 32767);

LooP
UTL_FILE.get_line (1_file, 1_line);
do_stuff;
END LOOP;
EXCEPTION
WHEN NO_DATA_FOUND
THEN
UTL_FILE.fclose (1_file);
more_stuff_here;
END;
VY 5TOrO0 IMKIA €CTh 0fHA 0COOEHHOCTD: OH HE COAEPKUT KoMaHAbl EXIT. Kpome Toro, B pas-
JleJie UCKJIIOUeHUH BBITIOJTHAETCS IOTIOJIHUTEIbHAS JIOTHKA TPUJI0KeHUsT (more_stuff_here).
[Tux MOXKHO TIepenucaTh B CAeyIONeM BUIE:
LooP
BEGIN
UTL_FILE.get_line (1_file, 1_line);
do_stuff;
EXCEPTION
WHEN NO_DATA_FOUND
THEN
EXIT;
END;
END LOOP;

UTL_FILE.flcose (1_file);
more_stuff_here;

Tenepb LHUKJ COAEPKUT KOMaH/Y EXIT, HO KO/l CTaJjl 6oJee TPOMO3AKUM.

[Toso6HbIE KOHCTPYKIIMU MTPUXOAUTCS] UCTIOJIB30BATH MIPH paboTe ¢ KOJAOM, HAMEPEHHO
WHUIUMPYIOIEM MCKJIIOYEHUsT B cBoel apxuTekType. /lonomHurenbHas nHpopmams
0 TOM, KaK CJIE[[yeT MOCTYIATh B MOAOOHBIX CIIyJasiX, IPUBOIMUTCS B CIEAYIONINX Pa3/esaX.

He)xenaTtenbHble N HenpeaBnaeHHbI€ UCK/THOYEHUA

Sl paccmaTpuBaio 3TH JiBe KATETOPUK BMECTE, IIOTOMY YTO ITPUBOJIMMbIE TPUMePHI (NO_DATA_
FOUND 1 TOO_MANY_ROWS) TECHO CBsI3aHBI MeKIy cOO0M. IIpeamnonoxuM, si Xouy HarucaTh
(DYHKIIMIO, BO3BPALIAIONLYIO [10JHOE UMs paboTHUKa (B popMmare amuius 3anamas ums)
JUUTS1 33/1aHHOTO 3HAUEHMsT TIepBUYHOTO Kirtoua. [Tporie Bcero aTo ciesnaTh Tak:

FUNCTION fullname (
employee_id_in IN employees.employee_id%TYPE

RETURN VARCHAR2
IS
retval  VARCHAR2 (32767);
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BEGIN
SELECT last_name || ',' || first_name
INTO retval
FROM employees
WHERE employee_id = employee_id_in;

RETURN retval;
END fullname;
Ecuv BBI3BaTH 9Ty IIPOrpaMMy ¢ KOZOM pabOTHUKA, OTCYTCTBYIONIMM B TabuIle, 6a3a JaHHBIX
MHUIHUPYET NCKIIIOYEHME NO_DATA_FOUND. Ecan ke Bp13BaTh €e ¢ KOZIOM pa6OTHI/IKa, BCTpeya-
IOIUMCA B HECKOJIBKUX CTPOKAX Ta6JII/ILIbI, 6y,/1eT WHUIMUPOBAHO UCKJIIOYCHUE TOO_MANY_ROWS.

OmuH 3a1Tpoc, 1Ba pa3HbIX UCKITIOUEHNS — Hy’KHO JIM PaCCMaTPUBaTh UX OMMHAKOBO? BeposTHo,
HeT. ONMUCHIBAIOT JI 3TH JIBA UCKJTIOUEHSI TIOXO0KIE TPYIIEL Tpobaem? JlaBaiiTe TOCMOTPUM:

O NO_DATA_FOUND — cOBTIa/ieHuE He HalieHo. VICKIToueHne MOKeT yKa3blBaTh HA HATMINE
Cephe3Hoi IpobIeMBI, HO He 00s3aTebHO. Bo3MOXKHO, B G0IBITMHCTBE 0Opamiennii k 6ase
JIAHHBIX COBIIaJeHUE He OyIeT 0OHAPYKUBAThCS, 1 st OY/Ly BCTaBJIATH B 6a3y [aHHbIe HOBO-
ro pabotHuKa. B 0611eM, HCKIIOUEHNE HesKeTaTeIbHO, HO B JAHHOM CJIyYae OHO JaKe He
yKa3bIBaeT Ha BOSHUKHOBEHUE ONUOKH.

O TOO_MANY_ROWS — B Gase JaHHBIX BO3HUKJIA Cepbe3Hast IIPoGIeMa C OrpaHMYeHNEM TIePBHY-
HOTO KJtoua. Tpy/iHO TIpeIcTaBUTh cebe CUTYaIIO, B KOTOPOH 9TO OBLIO Gl HOPMATBHO UITH
MPOCTO «HEsKeMATebHO». Her, HyKHO pepBaTth paGoTy MPOrpaMMBbI U IIPHUBJIEYb BHUMAHYE
MOJIB30BATEJS K COBEPIIEHHO HENPEABUACHHOM, KPUTUIECKOH OMIOKe.

Kak n3Bneub nonb3y us 3ToM Knaccudpmkaumm

HaJIGIOCI), BbI COI'JIaCUTECD, YTO TaKad K]IaCCI/I(bI/IKaHI/IH II0JIE€3Ha. HpI/ICTyHaH K IIOCTPOEHHIO
HOBOTI'O IPUJIOJKEHN A, HOCTapaﬁTer 110 BOBMOJKHOCTHU OIIPEAC/IUTHCA CO CTaH/IaPTHBIM I10/1-
X0a0M, KOTOprI;’I 6y[[€T IIPpUMEHATHCA BaMU (I/I BCEMU OCTAJIbHbIMU Y9aCTHUKAMU prHHbI)
JUIA KaX0Iro THUIIa HCKJIIOYEHNI. 3aTeM JJIA KaKA0I'0 UCKIIIOUCHU A (KOTOpOe H€O6XO]_II/IMO
O6pa6OTaTI) WU XOTS OBI YYUTBIBATD 3apaHee IMpu HallMCaHNU KOIIa) pemure, K KaKoIi KaTe-
TOpUU OTHOCUTCA, U TIDUMEHUTE yIiKe COTJIACOBAHHBIN IMOAXO/I. Bce aTo momozker c/iesiaTh Balll
KOJ 6oee IIOCJIEAOBATEJIbHBIM, 1 IIOBBICUT 3(1)(peKTI/IBHOCTI> Balen pa6OTbI.

HpI/IBBZ[y HECKOJIbKO peKOMeHZ[aHI/Ifl [T TPEX TUIIOB UCKJIIOYEHWI.,

O IIpegHaMepeHHble UCKIIOYEHUd. [IUnTe KO, yUUTHIBAIONIMI BO3SMOKHOCTD BO3-
HUKHOBEHUS TaKuX UCKIo9eHuit. [Ipexae Bcero nocrapaiirech n3bexarh pasMenieHus
JIOTUKY TIPUJIOKEHUS B pasziesie UCKIoueHn. Pasiesr NCKIoYeHnii 0KeH coiepsKaTh
TOJIBKO KOJI, OTHOCAIIHIICS K 06paboTKe OMMOKN: coxpaHeHne nHdopManum o omuoke
B JKypHaJie, HOBTOPHOE MHUIIMNPOBaHNE UCKRJIIOYEHWA U T. 1. HpOrpaMMI/ICTbI HEe OXKXuza-
10T YBUZIETD JIOTUKY IPUIOKEHUS B pasjese UCKIIOYEHNH, 03TOMY UM Oy/1eT HAMHOTO
Tpy/IHEee pa3oOpaThCs B TAKOM KOZE U 00ECIIeYUTD €ro COMPOBOKAEHUE.

O HeskenarejbHble HCKIIOYEHHs. ECIU B KaKMX-TO 00CTOATEIbCTBAX M0JIb30BATENb KO/IA,
MHUIMUPOBABIIETrO UCKII0YEHH s, He OyAeT HHTEPIPETUPOBATh CUTYALUIO KaK OIIUOKY, He
nepezaBaiiTe UCKIIOYEHS HapysKy 6e3 00paboTku. BMecTO 9TOr0 BepHuTe 3HaYeHUE UK
(bamar cocTosHMS, MOKA3BIBAIOIINN, YTO UCKIIOUeHne ObLI1o 0Opaborano. [anee nosbp3oBa-
TeJIb IPOrPaMMbI MOKET CaM PEIUTh, JOJKHA JIM IPOrPAMMA 3aBEPIIMTLCS C OMIUOKOI.
A eme nydine — 1modeMy Obl He PaspellnTh CTOPOHE, BHI3BIBAIOIIEH Ballly IIPOrPaMMY,
PEIINTD, HYKHO JIM HHUIIMAPOBATH UCKIIOYEHUE, M €CIU He HYKHO — KaKOe 3HaYeHUe
JIOJIKHO TI€PefaBaThCs A1 0003HAYCHI BOSHUKIIETO UCKIIOUEHNs?

O HenpeasuaeHHble HCKJIIOYEHHs. A Tellepb HAYMHAETCS caMoe HelpusaTHoe. Bee Henpes-
BUEHHbIE ONMOKHU J0JIKHBI ObITh COXPAHEHbI B Ky PHAJIE C MAKCUMYMOM BO3MOKHON KOH-
TEKCTHOM MHQPOPMALIUK, KOTOPast IIOMOKET OHATh IPUYNHBI BOSHUKHOBEHUS OIINOKH.
3areM nporpamMma JI0JIKHA 3aBEPITUTLCA ¢ HeoOPaObOTaHHBIM UCKIIOYeHUEM (OOBIYHO TEM



158 Fnasa 6. 06paboTka UCKOHEHNIA

Ke), UHUIIMUPOBAHHBIM M3 ITPOTPAMMBbI; JIJIsI 3TOTO MOKHO BOCIIOJIb30BATHCS KOMaHION
RAISE. VckitoueHue 3acTaBUT BbI3BABIILYO IIPOTPaMMy MIpepBaTh paboTy u o6paborath
onmoKy.

Koabl OI.IJMGOK, CBSsi3dHHbI€ C KOHKPETHbIM NpUJiIodXKeHneMm

Hcronb3ys KoMay RAISE_APPLICATION_ERROR /iJIsi FHUIIMUPOBAHUS OIIUOOK, OTHOCSIIUXCSE
K KOHKPETHOMY ITPHJIO’KEHUIO, BBl HECETe TIOJTHYI0 OTBETCTBEHHOCTD 3a YIIPaBJIeHNE KOJaMu
OIUOOK U COOOIIEHUIME. ITO OBICTPO CTAHOBUTCSI XJIOTIOTHBIM M HEITPOCTBIM ZiesioM («Tak,
Kakoii Gbl KoJ[ MHe BbIOpath? [Toskanyit, —20 774 — Bpoge Obl TaKOTO elile He ObLI0?> ).

Yro06bl yIIPOCTUTH YIIPaBJIeHE KOJAaMK OMIMGOK U IPEIOCTABUT [TOCJAEI0BATEIbHBINA HHTEP-
(eiic, uepes KOTOPbIN Pa3pabOTIUKU CMOTYT 00PabaTHIBATH CEPBEPHBIE OIMTHOKH, TTOCTPOUTE
TabJIUILY CO BCEMU UCTIONb3YeMbIME KogaMu o160k —20 NNN, comyTCTBYIONMMEI KMEHAMU
UCKIIFOUEHUH 1 coobteHusiMu 00 OImOKax.

Pa3paboTyrK MOKET IPOCMOTPETD YIKe OTIPeIeEHHbIE OINOKY HA 9KPaHe U BHIOPATD Ty 13
HUX, KOTOPas JIy4llle BCEro HOAXOAMT [/ KOHKPETHOI cuTyanuu. IIpumep Takoil TabiiuIibl
(C KOIOM, TEHEPUPYIOIINM MAKeT ¢ 0ObSIBICHUSIMHU BCEX «3aPETUCTPUPOBAHHBIX> UCKJTIOUE-
HUIT) comepRUTCS B (haiiie msginfo.sql Ha caiiTe KHUTH.

Taxske MOKHO TIOTIBITATHCS TOJTHOCTBIO M30erath Ananason —20 NNN 115t o160k MPUITOKEHHU.
IToyemy GbI HE BOCIIOJIB30BAThCS TIONOKUTEIbHBIMU YyncaaMu? V3 MOI0KNTENTBHOTO 1110~
qrcaeHHoTo oaanamnasona Oracle ncronbayet Tosbko 1 1 100. TeopeTuaeckn 603moxcHO, UTO
korga-unOy s Oracle GyzeT NCIIoNb30BaTh U APYTHE TOJOKUTEIbHBIE YKCIA, HO 3TO BEChMA
MaJIoBepoATHO. B pacnopsixeHnu pa3pabOoTUMKOB OCTAETCA BEIUKOE MHOMKECTBO KOOB OIIHOOK.

B yacTHOCTH, 51 IO 110 3TOMY ITyTH ITpU TpoekTrpoBannu Quest Error Manager (QEM) —
GecriaTHOi IporpaMMbl yipasiaenus omubkamu. B Quest Error Manager Bbl MoxeTe
OIpe/leJisiTh CBOU OMIMOKHU B crienuasibHoil Tabauite. OmunbKa onpenessiercss UMeHeM 1,/
nin KonoM. Kogibl omm6oK MOTYT OBITH MOJOKUTETBHBIME UM OTPHUIATETbHBIMU. Ecin
KOJI OITMOKY TI0JIOXKUTEJIEH, IPU MHUIMUPOBaHuY uckoderrs QEM ucrosb3yer KoMaH-
Iy RAISE_APPLICATION_ERROR JIJIst MHUIIMUPOBaHUs 0O0OIIEHHOTO UCKIIOUeHUST (0OOBIYHO
=20 000). HpopmaIust 0 TeKyieM Ko/e OIMOKY TPUIOKEHUST BCTPAUBAETCs B COOOIIEHNEe
06 ommbKe, KOTOPOE MOKET GBITh PACIIU(POBAHO TIPOTPAMMON-TIOIYYATEIEM.

VYrpolieHHast peajusaiist 3TOTo MOAX0/a IPeICTaBIeHa B makeTe 06paboTK omnboK errpkg.
pkg, OTIMCAHHOM B CJIE/IYIOIIEM pas/ieie.

Cranpaptusaumsa o6paboTkmu ownbok

Ob6s3aTesIbHBIM 3JIEMEHTOM JIFGOTO TPO(PECCHOHATIBHO HATTMCAHHOTO PUJIOKEHUS SIBJISIETCS
Ha/eKHASA U COrIacoBaHHast cxema 00paboTku ommbok. COormacoBaHHOCTb B 3TOM BOIIPOCE
BasKHa KaK JJIsI [IOJIb30BATE ST, TaK U JIis pazpaboTunka. Eciim pu BOSHUKHOBEHUHU OITUOKY
MOJIb30BATEINIO TIPEAOCTABISAETCS MOHATHAS, XOPOIIO CTPYKTypPHUpOBaHHasa WH(pOpMAaIus,
OH cMOXeT OoJiee TIOAPOGHO pacckasaTh 00 omubKe ciayxbe moanepkKu u Gyaer 6osee
YBEPEHHO 4yBCTBOBaTh cebs 1pu pabore ¢ npuioxkeHueM. Eciu npuioxenue Beerga o6-
pabaThiBaeT U MPOTOKOJIUPYET OMUOKU OMPEAETEHHBIM 00Pa3oM, IIPOrPAMMUCTaM, 3a-
HUMAIOIIUMCS €70 MOAAEPKKON U COMPOBOKAEHNEM, OyIeT Jierde NX HaliTH M yCTPaHUTb.

Bce kaskeTcst BIOJIHE OYEBUIHBIM, He Tak Ju? K coxkaneHuio, Ha npakTuke (1 0COOEHHO
B OOJIBIIINX TPYIIITAX Pa3paboTUYMKOB) BCE IPOUCXOUT HECKOJIBKO MHade. OueHb 4acTo KaK/Iblil
pa3pabOTYUK UIET CBOUM ITyTeM, CJIeysI TUYHBIM IIPHHIUIAM U IIPHEMaM, COXPaHsisi nH(Oop-
MAIUIO B [IPOU3BOJILHO BhIGpaHHOM (hopmate u T. 1. OpHUM c10BOM, 6€3 CTaHAapTH3AIUY
OTJIaJIKa ¥ COMPOBOJKIEHNE TPUIIOKEHNN 000PAaYMBAIOTCS CYIIIUM KOMIMapoM. PaccMoTpum
TUTTUYHBIN TPUMeD:
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EXCEPTION
WHEN NO_DATA_FOUND
THEN
v_msg := 'HeT Komnauuu c umaeHTupukaTopom '||TO_CHAR (v_id);
v_err := SQLCODE;
v_prog := 'fixdebt"';

INSERT INTO errlog VALUES
(v_err,v_msg,v_prog,SYSDATE,USER);
WHEN OTHERS

THEN
v_err := SQLCODE;
v_msg := SQLERRM;
v_prog := 'fixdebt';

INSERT INTO errlog VALUES
(v_err,v_msg,v_prog,SYSDATE,USER);

RAISE;
Ha nepBblii B31J1si/1 KO BBITJISAUT BIIOJHE PasyMHO. EC/M KOMIaHUS ¢ 3aIaHHbIM MAeHTH(DU-
KaTOPOM He HaiijieHa, Mbl [10JTy4aeM 3HadeH e SQLCODE, 3aiaeM MM IIPOrPaMMBbl 1 COOOILeHIe
U 3allMChIBaeM CTPOKY ¢ uHdopMarmeii 06 ombke B Tabauily omubok. BeinosiHenue poau-
TEeJLCKOTO OJIOKA TIPOIOJIAKAETCS, MOCKOAbKY OMIMOKa He KpuTidHa. Ecm npoucxoant mobas
Apyrast omubKa, oJyJaeM ee KOJI U COOTBETCTBYIOIIEe COOOLIEHNE, 3a1aeM MM IIPOTPaAMMBbI
U 3aIMCBIBAEM CTPOKY ¢ uHpopmarueil 06 omubke B TabJUIly OMKOOK, a 3aTeM IIepeaeM
UCKJIFOUEHUE B POAUTENBCKUIT OI0K, 4TOOBI OCTAHOBUTH €0 BHIIONHEHNE (ITOCKOJIbKY HEN3-
BECTHO, HACKOJIbKO KPUTUYHA 9Ta OMINOKA).

Yo ke 31ech He Tak? YToOb 10APOOHO 00BACHUTD CYTh IPOOJIEMbI, JOCTATOYHO B3IJISTHY Th
Ha KoZ. B HeM ’KeCcTKO 3aKofupoBaHbl Bee AeicTBuUsA 110 06paboTKe ommnbok. B pesybrate
(1) Koz nosyyaercst CJAMIIKOM 00beMHUCTBIM, (2) ero IPUAETC IOJHOCTHIO MEPENUChHIBATH
IIPU U3MEHEHNU cXeMbl 06paboTku ommbok. O6paTuTe BHUMAHME elle U Ha TOT (PaKT, 9To
undopmanus 06 omubKe 3anuchbBaeTcs B Tabiuily 6asbl JaHHBIX. ITO O3HAYAET, YTO 3AIUChH
B JKypHaJIe CTAHOBUTCS YaCThIO JJOTUYECKON TpaHsakiuu. 1 ecaim moTpebyeTcst BHITOJTHUTD
OTKAT TPaH3aKIMH, 3aIMCH B KyPHaIe OMMNOOK OYAYT yTEPSHBIL.

Cy1ecTByeT HECKOJIBKO CIIOCOO0B M30€KATh MOTEPH MHMDOPMAIINI: MOKHO 3aITHCHIBATH
JIAHHBIE B (DAL MM UCTIOTb30BATh ABTOHOMHBIE TPAH3AKIIMH JIJIsI COXPAHEHUST JKypHAJIA BHE
oCHOBHOIT Tpanzakiuu. Ho kak 6bl To HU OBLITO, KOJ B CJIyYae ero U3MeHEHUsT IPUIETCS UC-
MIPABJISATD B COTHSX PA3HbBIX MECT.

A Temiepb TOCMOTPUTE, KaK ATOT JKe Pas/ies UCKII0YeHN T 0hOPMIIETCS TPU UCTIOTh30BaAHUN
CTaHIAPTU3UPOBAHHOTO MAKETa:

EXCEPTION
WHEN NO_DATA_FOUND
THEN
errpkg.record_and_continue (
SQLCODE, 'HeT koMmnaHuu c uaeHTudmukatopom ' || TO_CHAR (v_id));
WHEN OTHERS
THEN

errpkg.record_and_stop;

END;

Takoit maker 06paboTKM ONIMOOK CKPBIBAET BCE TTOAPOOHOCTH Peaan3allii; Bbl IPOCTO pe-
Iaere, Kakas U3 IpoleLyp-o0paboTIMKOB JOIKHA UCIIOAb30BAThCSA B KOHKPETHOM CJIy4Yae,
npocMarpusas criennukamio nakera. Eciu tpedyercst coxpanutb MHbopMaliio 06 ommoke
U IIPOJOJIKUTD PabOTY, BHI3BIBAETCS IIPOrpaMma record_and_continue. Ecium ke HY»KHO coXpa-
HUTh MHMOPMaIKIO 06 OIUOKe 1 [IPepBaTh BHIIOJHEHHE POAUTENBCKOTO OJI0KA, BHI3HIBAETCS
nporpamma record_and_stop. MbI He 3HaeM, KaK 9TH IIPOIPAMMBbI COXPAHSIOT KH(OPMALHIO
006 omubKe, Kak OHU OCTAHABJIMBAIOT PAbOTY POAUTENHCKOTO OJIOKA, TO €CTh IIEPEAAIOT HC-
KJIIOYEHKE, HO JIJIsl HAC 9TO U He BaKHO. [JIaBHOE, 4TO BCE MPOUCXOAUT TaK, KaK OIIPEIEIeHO
CTaHJAPTAMHM TIPUJIOKEHHMSI.
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ITO Jla€T BaM BO3SMOKHOCTDb Y/I€JIUTh 6oJIbLIe BpeMeHun pa3pa60TKe 6osee MHTEPECHBIX dJi€-
MEHTOB IIPUJIOKEHNA U HE 3aHUMATbCA aﬂMHHHCTpaTHBHOﬁ pyTHHOﬁ.

Ha caiite kauru umeercs daiin errpkg.pkg ¢ TPOTOTUIIOM CTAHIAPTU3UPOBAHHOTO TTAKETa 06-
pa6orku omrbok. IIpasza, pesxiie 4eM UCIIOJIb30BATh €ro B IPUIOKEHHSIX, BAM HEOOXOMMO
GyJIeT 3aBEPIIUTH €T0 PEATHZALMIO; ITO TOMOXKET COCTABUTbD SICHOE MIPEJCTABIECHUE O TOM, KaK
KOHCTPYUPYIOTCS TO0OHBIE Y TUIIUTHIL.

BbI Takske MOKETE BOCIIOJIBb30BATHCSA HAMHOTO (0JIee MOIIHBIM (M TOKe GEeCTIIATHBIM ) CPeJ-
cTBoM 06paboTku ommbok Quest Error Manager. BaskHeiiiiast KOHIENIUsT, 3aJI05KEHHAsT
B ocHoBy QEM, 3aKm0uaercs B BO3MOKHOCTH [IEPEXBATA 1 POTOKOJMPOBAHUS IK3EMIILAPOE
om6oK, He Toabko onrbok Oracle. QEM cocrout u3 naxera PL/SQL u yerbipex TabJmir
s xpanenust nagopmarn 06 omuOKaXx, BOSHUKAONNX B TPHIOKEHUAX.

PaboTa c «06beKkTaMn>» UCKJIIOUYEeHUN

Peanusanus tTuma ganabix EXCEPTION B Oracle nmeer cBou orpaHudeHust, 0 KOTOPBIX ObLIO
pacckasano Bbinie. VckIoueHne cOCTOUT U3 uieHTuduKaTopa (MMEHU), C KOTOPBIM CBSI-
3BIBAETCS YUCIOBOH KO U coobienne. VIcKIoueHre MOKHO HHUIUUPOBATD, €T0 MOKHO
obpaboraTh... u Bee. Termepb MpeACTaBbTe, Kak Ta JKe CUTyallKsl BBITJISINT B Java: Bce oNMmMOKN
SIBJISTIOTCSI TIPOM3BOHBIMU OT €IMHOTO Kjacca Exception. ITOT KjlacC MOKHO PACIIUPUTD,
JIOTIOJTHSISI €70 HOBBIMU XapaKTePUCTUKAME, KOTOPBIE BbI XOTUTE OTCJIEKUBATDH (CTEK OIIH-
60K, KOHTEKCTHBIE flaHHbIe U T. /1.). OOBEKT, CO3aHHbII HA OCHOBE KJIacca Exception, Huuem
HE OTJINYAETCST OT JIIOOBIX APYTUX 06BEKTOB Java. PasyMeeTcs, OH MOKET TIEPeaBaThCst
B apTyMEHTax METO/IOB.

PL/SQL He 1n03BoJIs€T [eJaTh HAYEro MoJ00HOr0 CO CBOUMH MCKIIOYEHUsAMU. Bripouem,
9TOT (haKT He MEIIaeT BaM Peaju30BaTh CBON «00bEKT» MCKIOUeHUs. [t 9TOr0 MOKHO
BOCIIOJIb30BaThCsl 0ObEKTHBIMK THIIaMu Oracle uin pessiMoHHON Tabmuei, cogepskanieit
uHopmaImio 06 omunbke. Hezarucumo oT BEIOpaHHOM peansainy 04eHb BasKHO Pa3InyaTh
onpegenenue onbku (ko omnbru —1403, uMst «JaHHbIE He HANeHbI», IPUYMHA — <HEsIB-
HBIM Kypcop He Halllesl H OJTHOW 3aI1CH» ) U ee KOHKPETHBIHN 9K3eMILIAP (4 HONBITaICT HalTH
KOMITAHUIO C YKA3aHHBIM MMEHEM, HU OJIHOI CTPOKHU He HalifieHo). VlHade roBops, CyIecTByer
BCETO OJ[HO OIlpejleIeHre UCKITIoueHust NO_DATA_FOUND, KOTOPO€e MOJKET CYIIECTBOBATh BO
MHOKecTBe 9k3eMILIapoB. Oracle He pasjvuaer aTU ABa IPEACTABICHUS OMUOKH, HO JJIst
Hac 9T0 6e3yCIOBHO HEOOXOANMO.

[IpuMep IPoCTOi nepapxuu 0ObEKTOB UCKJIIOYEHHI TIPOIEMOHCTPUPYET STOT MOMeHT. Hautem
¢ 6a30BOro 0OBEKTHOTO THIIA BCEX UCKIIFOYEHHUIA:

/* Oain B CeTun: exception.ot */
CREATE TYPE exception_t AS OBJECT (
name VARCHAR2(100),
code INTEGER,
description VARCHAR2(4000),
help_text VARCHAR2(4000),
recommendation VARCHAR2(4000),
error_stack CLOB,
call_stack CLOB,
created_on DATE,
created_by VARCHAR2(1090)

)
NOT FINAL;
/

3aTem 6a30BBIN THIT UCKITIOUEHMsI PACIIUPSIETCS [JIs1 OIIUOOK tnHamudeckoro SQL mocpe-
cTBOM Ji06aBJienust arpubyra sql_string. IIpu o6paboTke omubok guHamudeckoro SQL
OY€Hb BaKHO COXPAHUTh CTPOKY, CO3/IABILIYIO TPOOJIEMBI, /ISl aHAIU3A B OYLyIIEM:
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CREATE TYPE dynsql_exception_t UNDER exception_t (

sql_string CLOB )

NOT FINAL;
/
A BOT AIpYTOIi TIOATHUI exception_t, HA ATOT Pa3 OTHOCSIIUICS K KOHKPETHOM CYIIHOCTH TIPU-
JIOJKEHUS — pa6OTHI/IKy. Uckmouenne, nuHUTIMIPyeEMOe JIJ1sT OIMOOK, OTHOCSIINXCA K pa6OTHI/I-
KaM, 6yl[eT BKJIIOYATh UJEHTUPUKATOD pa6OTHI/IKa Y BHEIITHUI KJII0Y HAPYIIEHHOTO TIpaBuJa:
CREATE TYPE employee_exception_t UNDER exception_t (

employee_id INTEGER,

rule_id INTEGER );
/
[Tosnas crieruKanys nepapxum 00BEKTOB OLUIMOOK BKIIOYAET METO/IbI CyIepTHUIia uCKJiode-
HUS, TpeIHA3HAYeHHBIE I/ BBIBO/IA MHMOPMAITIT 006 omMOKax NJIK €€ 3aIIKCH B PENO3UTOPHUIA.
Bbl MOskeTe caMoCTOSITENIbHO 3aBEPIIUTH UEPAPXUIO, OTIpeiesIeHHYIO B (haiie exception.ot.

Ecsiu BBI He XOTHTE PaboTaTh ¢ OGBEKTHBIMU THIIAMHE, MONPOGYHTE MCIOIB30BATH MTOAXOI,
ucrob30BanHbIil Muol B QEM: s onpesesisiio tabiumiry onpezesenuit onrmbok (QSERROR)
U APYTYIO TabJINIy 9K3eMILIAPOB OMnuO0K (QSERROR_INSTANCE), KOTOpast COAEPKUT HHBOpMa-
M0 O KOHKPETHBIX IK3EMILISIpax omuboK. Bce KOHTEKCTHBIE TAaHHBIE 9K3EMILISIPA OITUOKN
COXPaHAITCA B Tabanme Q$ERROR_CONTEXT.

ITpumep Koz1a, KOTOPBIN Mor Obl ObiTh Hanucat a1 QEM API:

WHEN DUP_VAL_ON_INDEX
THEN
g$error_manager.register_error (
error_name_in => 'DUPLICATE-VALUE'
,err_instance_id_out => 1_err_instance_id
)5
g$error_manager.add_context (
err_instance_id_in => 1_err_instance_id
,hame_in => 'TABLE_NAME', value_in => 'EMPLOYEES'
)5
g$error_manager.add_context (
err_instance_id_in => 1_err_instance_id
,hame_in => 'KEY_VALUE', value_in => 1_employee_id
)5
g$error_manager.raise_error_instance (
err_instance_id_in => 1_err_instance_id);
END;

Ecan ommbKa MoBTOPAIONIErocs 3Ha4eHus Oblla BhI3BaHA OPaHMYEHMEM YHUKAIBHOTO
UMEHH, 5 [0JTyYalo HACHTH(PHUKATOP SK3eMILIpa OIMMOKK DUPLICATE-VALUE. (/la, Bce BepHO:
S MICTIOJIb3YIO UMeHa OLIMOOK, TIOJTHOCTBIO 00XO0/s BCe TPoOIeMbl, CBI3aHHbIE ¢ HOMEepPaMu
ommOoK.) 3ateM s 106aBJIAI0 KOHTEKCTHYIO HH(MOPMALIUIO 9K3eMILISIpa (MM TabINLbI 1 3Ha-
yeHMe NepBUYHOIO KJII04Ya, BhI3BaBlIee pobeMy). B sapepiuenne nHUIMUpPYeTCSA SK3EMILIAD
omubKY, B Pe3yJIbTaTe Yero NCKIIYEHNE IIePeJaeTcs B CAeNyOIIIA Hapy KHbII GJI0K.

Mo aHasoruu ¢ repeadeil JaHHBIX U3 TPHJIOKEHMS B Pero3uTopuil ommbok yepe3 API, Bbl
TaKKe MOJKETe IOy IUTh HHGMOPMAIIHIO 00 OmnOKe PY IOMOIIHU TIPOTEAYPHI get_error_info.
IIpumep:

BEGIN
run_my_application_code;
EXCEPTION
WHEN OTHERS
THEN
DECLARE
1 _error g$error_manager.error_info_rt;
BEGIN

npodonicenue 5
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g$error_manager.get_error_info (1_error);
DBMS_OUTPUT.put_line ('');

DBMS_OUTPUT.put_line ('Error in DEPT_SAL Procedure:');
DBMS_OUTPUT.put_line ('Code = ' || 1_error.code);

DBMS_OUTPUT.put_line ('Name = ' || 1_error.NAME);

DBMS_OUTPUT.put_line ('Text = ' || 1l_error.text);

DBMS_OUTPUT.put_line ('Error Stack = ' || 1l_error.error_stack);
END;

END;

ITO JIMIIb JBA M3 MHOTUX CIIOCOOOB MPEOI0JIeHUs OrpaHruyeHni Tina EXCEPTION B PL/SQL.
MopaJsb: HUYTO He 3aCTaBJISIET BAC MUPHUTHCS C CUTYaIIMeN 110 YMOJIYAHUIO, TIPU KOTOPOI
C 9K3EMILIAPOM OIIMOKK CBA3BIBAETCSA TOJBKO KO U COOOLIEHHE.

Co3paHue cTaHAApTHOrO WabsoHa gna 0606wWweHHON
06paboTkm oumnbok

HeB03MOKHOCTD TIepeadn NCKI0YeHUN TPOTPaMMe CIIIBHO YCIOKHIET COBMECTHOE
UCNIOJIb30BaHUE Pas3esoB 06paboTKu omubok B pasubix 6mokax PL/SQL. Oany u Ty xe
JIOTHKY 00paboT4nKa HEPEAKO IPUXOJUTCS 3alMChIBATh CHOBA M CHOBA, OCOOEHHO MPH
paboTe ¢ KOHKPETHBIMU (DYHKIMOHAJIBHBIMU 00JACTAMU — CKaxkeM, (pailloBbIM BBOAOM/
BBIBOJIOM C UTL_FILE. B Takux CHTyamusx CTOUT BBIAEINTH BPeMs Ha CO3aHKe wabioH08
06pabOTUYNKOB.

Japaiite mobansxe nosHakoMuMcs ¢ UTL_FILE (cm. gasee B raase 22). [lo Beixoga Oracle9i
Database Release 2 B cienudukanum makera UTL_FILE ompeaessiiicss Habop MCKITOUEHMH.
Onnaxo kommnanust Oracle He cTasia IpeAOCTaBAATh KOJIbI 9TUX UCKIIOYEHUH Yepe3 IUPEKTUBY
EXCEPTION_INIT. A 6e3 06paboTKHU HCKIIOYeHUH UTL_FILE 1O MMeHU SQLCODE He CMOJKET Pa3o-
OparbCst, YTO MOILIO He TaK. BeposiTHO, B TaKOW cUTyalluu it HporpaMM UTL_FILE MOKHO
€o31aTh MabJIo0H, 4aCTh KOTOPOTO BBITJISINT TakK:

/* oann B Cetun: utlflexc.sql */
DECLARE
1 file_id UTL_FILE.file_type;
PROCEDURE cleanup (file_in IN OUT UTL_FILE.file_type
,err_in IN VARCHAR2 := NULL)
IS
BEGIN
UTL_FILE.fclose (file_in);
IF err_in IS NOT NULL
THEN
DBMS_OUTPUT.put_line ('O6HapyxeHa owubka UTL_FILE:');
DBMS_OUTPUT.put_line (err_in);
END IF;
END cleanup;
BEGIN
-- 34ecb pasmewaeTcs Teno NPoOrpammbl.
-- MNepep BbIXOAOM Heobxoaumo npubpaTb 3a coboi ...
cleanup (1_file id);
EXCEPTION
WHEN UTL_FILE.invalid_path
THEN
cleanup (1_file_id, 'invalid_path');
RAISE;
WHEN UTL_FILE.invalid_mode
THEN
cleanup (1_file_id, 'invalid_mode');
RAISE;
END;
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OCHOBHBIE 9JIEMEHTHI IIa0JI0HA:

O IIporpamma BbITIOJHEHUSI 3aBEPIIAIOIINX IEMCTBUHN, PUTOHAS JIJIs1 TIOBTOPHOTO UCIIOJIb-
30BaHMsT; TAPAHTUPYET, YTO TEKYIINI (aiin OyaeT 3aKpbIT A0 OTepH JecKpuirtopa daiia.
O TIpeobpaszoBaHre UMEHOBAHHOIO MCKJIIOUEHUs B CTPOKY, KOTOPYIO MOKHO COXPAHUTh
B JKypHaJIe MJIM BbIBECTH HA 9KPaH, YTOOBI [10JIb30BATEIb TOYHO 3HAJ, KaKast OmnOKa
ObliIa MHUIIMPOBAHA.
PaccMmoTpuM ele ofuH puMep mabaoHa, KOTOPbIi yI00HO KCI0Ab30BaTh HpH paboTe
¢ UTL_FILE. B Oracle9i Database Release 2 nosiBusiach nporpamMma FREMOVE ISl yIa/l€HSt
(haitnos. [Taker UTL_FILE npefocTaBJisieT UCKaioYenne DELETE_FAILED, MHUIIUUPYEMOE TOT/IA,
Korzia FREMOVE He yzaercst yaaauth ¢aiisr. Iocie recTUpoBaHUst IPOrPaMMBI 51 OGHAPY KL,
4TO FREMOVE MO3KET MHUITMUPOBATH HECKOJIBKO BO3MOKHbBIX UCKIIOYEHUH, B UM CJIE KOTOPbIX:

Q UTL_FILE.INVALID_OPERATION — yIaJisieMblii (pailj1 He CyIIecTBYeT.

O UTL_FILE.DELETE_FAILED — y Bac (uiu y mporiecca Oracle) HeoCTATOYHO IPUBUIIETHIA
N1 yaseHust ¢aiiia, iy MoTIbITKA 3aBePIINIach Hey/adel Mo Ipyroil pruynHe.

Hauunas ¢ Oracle9i Database Release 2, UTL_FILE HasHauaeT Kogbl OIIKOOK BCEM
CBOUM HCKJIIOYEHKAM, HO BbI BCE PABHO JOJIKHBI IIPOCJAEIUTD 3a T€M, YTOOBI TP BO3-
HUKHOBEHHH OMMOKHU (alijibl OBLIKM 3aKPBIThI, U OPraHU30BaTh I10C/IEA0BATEIbHYIO
06paboTKy OmMOOK.

Wrak, 1pu UCIonb30BaHuu UTL_FILE.FREMOVE cieyeT BKJIIOYaTh pasjes o6paboTuynKa uc-
KJIIOYEHMS], KOTOPBII Pas3/indaeT 9T ABe OINOKHU:

BEGIN
UTL_FILE.fremove (dir, filename);
EXCEPTION
WHEN UTL_FILE.delete_failed
THEN
DBMS_OUTPUT.put_line (
'Ownbka npu nombiTke yaanenua: ' || filename || ' 8 ' || dir);
-- BblnosiHEHWe COOTBeTCTBYWWUX AENUCTBUIA. . .
WHEN UTL_FILE.invalid_operation

THEN
DBMS_OUTPUT.put_line (
'He ypanocb HaitTm u ypanutb: ' || filename || ' &8 ' || dir);
-- BbinonHeHMe COOTBETCTBYHWUX AEACTBUNA. . .
END;

@aiin filelO.pkg Ha caiiTe KHUIM COAEPKUT GOJIEE MIOMHYIO Pealusalkio TAKOro MabaoHa [1J1st
MHKAINCyaa1iun UTL_FILE.FREMOVE.

OnTuManbHasa opraHusauusa obpaborTkm owumbok B PL/SQL

Bes yHupuimpoBaHHoii KaueCTBEHHON MeTOR0I0THI 06pabOTKN OMIMOOK OYeHb TPYAHO
HAICaTh MPUJIOKEHHE, KOTOPOE ObLIIO OBl yIOOHBIM B UCMOJIb30BAHUN M OJIHOBPEMEHHO
[POCTHIM B OTJIA/KE.

Apxurektypa 06paborku ommbok B Oracle PL/SQL nipenocrasisier oueHb rubKue CcpeacTsa
JUISL OTIPEJIeJIEHUs, UHUIIMUPOBaHUst U 06paboTku ommbok. OAHAKO y Hee UMEITCs CBOU
OrpaHMYEHNSsT, BCJEACTBUE YETO BCTPOEHHYIO (DYyHKIIMOHAIBHOCTD OOBIYHO MIPUXOAUTCS [0~
HOJTHATD TAOJUIAMY 1 KOAAME ONIUOOK, CIIeI[U(pUIeCKUMHU IJIs1 KOHKPETHOTO MPUJIOKEHUSL.

s pemenust mpobiiemMbl 06pabOTKH OMINOOK PEKOMEH/YETCs IPEATIPUHATD CIIeAYIOUINE
JIEVICTBUS:
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InaBa 6. O6paboTka UCKOYEHNI

1.

TiaTebHO pa3bepuTech B CHCTEMe HHUITUMPOBaHUs U 00paboTku ommbok 8 PL/SQL.
[lanexo He Bo ee acmeKThl THTYUTUBHO TTOHATHBL. [IpocTeiinnii mpuMep: NCKIOYEHHE,
WUHUIIMUPOBAHHOE B CEKIMU OObSIBIECHUI, He 6ydem 0OpabaThiBaThCS CeKIMEN UCKITIO-
YeHUH TeKyIero 6JoKa.

. BoiGepure 061iyto cxeMmy 06paboTKK OLUTHOOK B BAlleM IPUIOKeHUH. Te v Kak OyIyT

obpabareiBaThes ommnbku? Kakas nadopmanus o6 ommbke 6yaeT COXpaHAThCs U KaK
aTo Oyzner crenano? Kak nckiouenvist Gy/iyT nepeaBaThbCsi B YIIPABISIONLYIO CPey?
Kaxk OymyT 06pabaThiBaThCsl HAMEPEHHBIE M HEIIPEABUICHHBIE OMIMOKH?

. Iocrpoiite cranmapTHyIO UHGPACTPYKTYPY, KOTOPast GY/IET UCTIOIB30BATHCSA BCEMU

paspaboTunkamMu IpoekTa. MudpacTpyKTypa JOIKHA BKIIOYATh TaO/IUIIbI, TAKEThI
1, BO3MOKHO, OOBEKTHBIE TUIIBI, & TAKKE YETKO OIPEAEIEHHBIN IIPOLECC UCIIONb30Ba-
HUS BCeX MepevncieHHbIX asieMeHToB. He ocTanaBiuBaiiTech Ha orpannuenusix PL/
SQL. HaiiauTe 06X0/HbIE TTYTH, PACIIUPSAS MOJETb 00pabOTKM OMHGOK.

. Cospaiire mabJOHbI, KOTOPbIE MOTYT HUCIIOJIb30BATHCS BCEMHU YUaCTHUKAMU Ballieil

rpymmbl. Beerma npore ciieoBaTh roTOBOMY CTaHAAPTY, 4EM CAMOCTOSITEBHO MICATh
ko1 06paboTKy OUOOK.



Pabota c gaHHbiMM B PL/SQL

[TpakTuuecku Jr0dast porpaMMa paboTaeT ¢ JaHHBIMI, IPUYEM B OCHOBHOM
3TH JAHHBIE SBJISIOTCS JOKAAbHbIMU, TO €CTH OTIPE/IETISTIOTCS B TIPOIIELy PaxX NIl
bynxkmmax PL/SQL. B artoii yacTi KHUTH OIMCAHbI Pa3JInYHbIE THIIBI ITPO-
TPaMMHBIX JaHHBIX, KOTOPBIE ucmonb3yiores B PL/SQL, — uncrna (Brimiovas
HOBBIE THITBI IaHHBIX, TTosiBUBINHecs B Oracle11g), cTpoku, 1aThl, KOJITEKIUI
TunoB AaHHbX XML 1 moabp3oBaTeabcKiie TUTIBI JaHHBIX. B rimaBax 7—13
TaKKe PacCMaTPUBAIOTCS pas/imuHble BcTpoeHHble dyHKIimu Oracle, mpes-
HasHaYeHHBIE 17151 00pabOTKK 1 IIpeoOpasoBaHus JAHHBIX.



Pa6oTa c gaHHbLIMM B NporpamMmax

ITpakTuueckn ar000i HarvcaHHbIA Bamu 6J10k PL/SQL GyeT onpenesiTh JaHHBIE W BBITTOJI-
HATb ¢ HUMHU T€ WJIM WHBIE onepatiui. [IporpaMMHbIe JaHHbIe IIPEACTABISIOT CO00i CTPYKTYPBI,
KOTOPBIE CYIIECTBYIOT TOJIBKO B pamkax ceanca PL/SQL (a pusnyeckn — HaxoasATcst B paMKax
riobanbhoi obnactu mporpamm (PGA, Program Global Area)) u He xpaHsiTcst B 6a3e JaHHBIX.
K mporpaMMHBIM TaHHBIM OTHOCSITCSI:

QO Ilepemennvie u kKoHcmanmol — 3HAYCHNS TIEPEMEHHBIX MOTYT U3MEHSATHCS BO BPEMS BbI-
TTOTHEHWST TPOTPAMMBI, 2 3HAYE€HNS KOHCTAHT CTATUYHBI, TO €CTh YCTAHABIUBAIOTCS TIPH
00bSIBJIEHUY Y B IaJIbHEHIIIEM He H3MEHSIOTCS.

Q Cranspuvle u cocmagnvle dannvle — CKAISIPHbIE JaHHBIE COCTOAT U3 OJHOIO 3HAYEHUS
(HampuMep, Yucia UIu CTPOKH ), & COCTABHbBIE IAaHHBIE COCTOSIT U3 HECKOJIBKUX 3HAYEHU
(KaK, HAIIpUMep, 3aIKCh, KOJJIEKIIUS UM 9K3EMILISIP 00EKTHOTO TUIIA).

O Konmeiinepo. — MOTYT cofiepKaTh HH(DOPMALKIO, IIOJYYEHHYIO U3 Gasbl JaHHBIX WL
WHOTO UCTOYHUKA.

ITpexae uem paboTarh ¢ IPOrpaMMHBIMU JaHHbIMK B Koje PL/SQL, Heo6X0a1uMo 06bABUTH

CTPYKTYPBI JAHHBIX C YKa3aHUEM MMeH U TUTIOB JaHHBIX.

B 3T0# rtaBe MBI pacCKaskeM O TOM, KaK OOBSBIISIOTCS JaHHBIE B TPOrpaMMe, 1 OIMUIIEM
[PaBUJIa, KOTOPBIM HYKHO CJIeOBaTh IPH BHIOOPE MMEH JIJIst HTUX JaHHBIX. Takxke Gyner
MpUBe/IcHa KPaTKasl CBOJKA BCEX TUTIOB JAHHBIX, moanep:xxuBaeMbx B PL/SQL, u paccmo-
TPEeHa KOHIIENIK IIpeobpasoBanus TUIOB. [1aBa 3aBepinaercs PEKOMEHJALUSMU O TOM, KaK
Jrydrire paboTaTh ¢ IPOrpaMMHBIME TaHHBIMI. KOHKpPETHBIE THITbI JaHHBIX MTOAPOGHO OTMCAHbI
B OCTaJIbHBIX I'JIaBaX 3TON YaCTH.

NMpucBanBaHue UMeH

Yt06bl UCIIOJIB30BATD IIEPEMEHHYIO JIM KOHCTAHTY, ee He0OXO0IMMO CHaYala OObSIBUTD, IIPH-

CBOWB et uMst 1 onpeiesiuB Tuil. Huske repednciieHbl OCHOBHBIE TIpaBuiia Bbibopa umen B PL/

SQL (oHu KacaioTcs TakKe MMeH 00beKTOB Gasbl JAaHHBIX, HAIIPUMED TabJIHI] UK CTOJIOIOB):

O jyMHA MMEHM He JIOJKHA MpeBbiath 30 CMBOJIOB;

O UM IOJKHO HAYMHATHCS ¢ OYKBBI U MOKET COCTOSATH 13 OYKB, HU(P, a TAKKE CUMBOJIOB
«$», «#t>» 1 <« »;

O UMeHa HeYyBCTBUTE/IbHDI K PETUCTPY CUMBOJIOB (€CJIM TOJBKO OHU He 3aKJIIOUeHbI B ABOI-
Hble KaBBIUKN ).

CoriacHO 3TUM IIPaBUJIAM JOILY CTUMBIME ABJISIOTCS UMEHA:
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1_total_count

first_12_years

total_# of trees

salary_in_$

Cuenyionye Ba MMEHHU JIOTTYCTUMBI, OTHAKO OHU cunTaioTcst B PL/SQL upeHTUYHBIMY U3-32
HEYYBCTBUTEJIbHOCTH S13bIKA K PETUCTPY CUMBOJIOB:

ExpertsExchange
ExpertSexChange

CJIeI[yIOHlHe MM€EHA HEJIOITYCTUMBI 110 YKa3aHHBIM ITPUYNHAM!

1st_account -- HauyuHaeTca C uudpbl, a He OYKBbI
favorite_ice_cream_flavors_that_dont_contain_nuts -- Cauwkom anvHHOe uMA
email_address@business_loc -- UMA coAepxuUT HeJOMYyCTWUMbIA CUMBON @

Y aTuX MpaBuJl €CThb HECKOJIBKO UCKII0UeHnit. Eciu nma B 00bIBJICHIY 3aK/II0YUTD B {BOIHbIE
KaBBIUKH, COOTIOEHIE STHX IIpaBUJI HE 00513aTeNIbHO, KpOMe OJTHOTO: IJTNHA UMEHU He JOJIKHA
npesbimath 30 cuMBoJioB. Hampumep, A0MyCTUMBIMU SIBJISTIOTCS CAEYIOTINE 00DbABJICHU:
DECLARE

"truly lower_case" INTEGER;

" " DATE; -- Ja, umA u3 nAaTu npobenos!

"123_go!" VARCHAR2(10);
BEGIN

"123_go!" := 'Steven';
END;
Korpa ati nMena ykaspIBaIOTCS B MCIIOIHIEMOM pas/iesie, OHU BCETa TOKHBI 3aKII09aThCs
B IBOMHBIE KaBBIYKU, NHAUE KO He 6y[[eT KOMITUJIMNPOBATbHCS.

3aueM Hy’KHbI IMeHa B JIBOUHBIX KaBbukax? B mporpammax PL/SQL onu He uMeoT 0co6oro
CMBICJIA, HO TIPH CO3aHIN 00BEKTOB 6a3 IAHHBIX 9TO MO3BOJISIET COXPAHUTD B UACHTU(DUKATO-
Pax MCXO/HBIN PETUCTP CHMBOJIOB (HATIPUMED, ECJIU B IPOrpaMmMe cosziaercs Tabauna «docs»,
TO oHa Oyzmer HasbiBaTbesa uMeHHo docs, a He DOCS). Oznnako B J00bIX APYTUX Clydasax
Jrydiire u3beraTh MpUMEHEHUsT IBOMHbBIX KaBbluek B nporpammax PL/SQL.

Jlpyroe UcKI0YeHre U3 IIPaBUJI KIMEH OTHOCHTCS K MIMEHaM OObEKTOB Java, VIMHA KOTOPBIX
Mozket gocturatb 4000 cumBoI0B. 3a MHGOPMaIKeil 06 TUX UMEHAX ¥ O TOM, YTO OHU O3Ha-
yaioT it pazpaborunkos PL/SQL, obpamuiaiitech K riase Java Ha cailTe KHUTH.

BbiGupast ¥MeHa /ISl IepEeMEHHbIX M KOHCTAHT, IPUAEPKUBANTECH CIAEAYIOUIUX PEKOMEH-
TaIuni.

QO Ybeoumecv 6 mom, umo umst COOMEEMCMEYem HAIHAYEHUIO 00BEKMA U N0 HEeMY MONCHO
boicmpo onpedenumn amo nasnavenue. IlonbraiiTech ¢chOPMyIUPOBATD, YTO IPEICTAB-
nsgeT coboli 3HAYEHNE MEPEMEHHOM; 3TO TIOMOKET BBIOPATH I Hee 60JIee TOUHOE WM.
Hanpumep, eciin riepeMeHHast IpeCcTaBsieT «KOJUYeCTBO 00pallleH il 110 OBOJY eJie
TerIoro Kode», NOAXOAANIMM UMEHEM 3TOM TIepeMeHHO MokeT ObITh total_calls_on_
cold_coffee, miu tot_cold_calls, eciin Bac pa3ipakaloT UMeHa IIEPEeMEHHBIX U3 IISATU
cyioB. HarpoTuB, umeHa totcoffee umu t_#_calls_lwcoff IJI0Xu — BPSJL JIU YUTATEIb
110 UMEHU TTePEMEHHON TIoMeT, Kakue JaHHble B HEel XPaHsITCS.

O Bupabomaiime edunvie cozrauenus 06 umenosanuu 06oexmos u ciedytime um. CornaneHns
00BIYHO TIPEAIIOJIaraloT UCIOJIb30BaHue PedUKCOB U cy(GHUKCOB, ONUCHIBAIONINX THUII
U Ha3HauyeHue repeMeHHbIX. Harpumep, MMeHa BceX JIOKATbHbBIX IEPEMEHHBIX MOTYT Ha-
yrHaTHCS ¢ cydPurca «1_», a uMeHa ri100aIbHBIX IEPEMEHHBIX, OIPee/IseMbIX B IaKe-
Tax, — ¢ IpedUKCOM «g_». 3annucaM HazHadaercs cypuke «_rt» u 1. 1. IlosHbrii Habop
[PaBUJI HA3HAYEHUsI MMEH MOXKHO 3arpy3uTh ¢ IIpuMepamMu Koja Moeil kuuru «Oracle
PL/SQL Best Practices».
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IIpu 06bsIBICHIY TTIEPEMEHHOM MJIM KOHCTAHThI HEOOXOMMO 3a/1aTh ee TUIl JaHHbix (PL/
SQL, 3a HEKOTOPBIMU UCKITIOUEHUSIMHU, OTHOCUTCS K SI3BIKAM CO CTATUYECKOH TUIH3aImei —
cM. Huxe Bpesky). B PL/SQL onpezesnieH mmpokuii Habop CKAJISPHBIX U COCTABHBIX THUIIOB
JTAHHBIX; KPOME TOT0, BBl MOKETE CO3/[aBaTh IT0JIb30BATEIbCKIE TUIIBI JaHHBIX. M HOTHE THUIIBI
nauubix PL/SQL (Hanpumep, BOOLEAN 1 NATURAL) He TIOIEP/KUBAIOTCS CTOIOaMu 6a3 aH-
HbIX, HO B Kozie PL/SQL a1 Tumsr BecbMma mosie3HbI.

[IpakTuuecku Bce 3apaHee olpeieIeHHbIe TUIIBI JAHHBIX olpe/esissiorces B makete PL/SQL
STANDARD. Hanpumep, onpeziesienue Tuma JaHHbIX BOOLEAN 1 IBYX YHUCJIOBBIX TUIIOB JIAHHBIX
MOJKET BBITJISIZIETD TaK:

create or replace package STANDARD is
type BOOLEAN is (FALSE, TRUE);

type NUMBER is NUMBER_BASE;

subtype INTEGER is NUMBER(38,);
PL/SQL momiep:kuBaeT pactpocTpaHEHHBIN «/UKEHTIbMEHCKUT Habop» TUITOB JAHHBIX, a TaK-
Ke P APYTUX TUIIOB. B 3TOM paszene mpuBoanTes KpaTKuil 0630 pasIndHbIX IIPeoIpeie-
JIEHHBIX TUIIOB JAHHBIX; 6oJIee IIoApoOHbIe ONMCAHKUS MOKHO HallTH B riaBax 8—13, 15 u 26.

YTO TAKOE «CTATUYECKASA TUNMU3ALIUA»?

Crarnueckoil (Wi CUJIBHON ) TUTIM3aIMell Ha3bIBAETCS TIPOBEPKA THIIOB BO BPEMSI KOMITH -
Jg1mu (a He Ha CTa/[MU BBITIOJTHEHUS IPOorpaMmbl ). K uncity si3bIKOB TPOrpaMMUPOBaHMS,
UCIOMB3YIOIMX CUJIbHYIO TUTM3aimio, otTHocsitess PL/SQL, Ada, C u Pascal. SIsbiku ¢ quHa-
MUYECKOii Tunusaimen (takue, kak JavaScript, Perl unu Ruby) BbIosHAIOT GOMBITMHCTBO
MIPOBEPOK THUIIOB BO BPeMsI BbITOTHEHUsT. CTaTHuecKast TUITM3AIHS T03BOJISIET BBISIBIISATH
ouOKU BO BPEMsT KOMITUJISIIIUH, YTO TIOBBIIIAET HAIEKHOCTD IporpamM. IIpermyiecTBom
CTATUYECKOI TUITU3AIIUHU SIBJISIETCS M YCKOPEHUE BBITIOTHEHUST TporpamMM. ONTUMU3UPYTO-
U1 KOMITUJISITOP, KOTOPbIiA 3HAET TOUHbIE TUIIbI IAHHBIX, MOKET I00UpaTh 6oJiee sdbek-
TUBHbBIE acceMOJIePHbIE PEIeH I U TeHEPHPOBATh BHICOKOOTI TUMU3MPOBAHHBIN MallIMHHBII
Koz JlMHAMUYecKast TUIU3AIMS TOKE 00JIajlaeT CBOUMHY [IPEUMYIIECTBAMU: HATIPUMED,
METAKJIACCHI U WHTPOCTIEKITUS TTPOTIE PEATU3YIOTCS Ha 6a3e IMHAMUYECKOH THITH3ATI[HH.

CvMBOJIbHbIE TUMbI AAHHDbIX

PL/SQL noanepskuBaet cTpoku HUKCHPOBAHHON U TTePEMEHHOM JAJIUHBI, COCTOAIINE KaK 13
TPaIUIIMOHHBIX CUMBOJIOB, TaK 1 13 ciMBoJIoB OHMKOMA. K cTpoKaM mepBoTo THITA OTHOCST-
s CTPOKM CHAR 1 NCHAR, a K CTPOKaM BTOPOTO BHIa — VARCHAR2 1 NVARCHAR2. OGbaBienue
CTPOKU TIePEMEHHO JUTUHBI, KOTOpast MOKeT coepxkaTh 10 2000 cMBOJIOB, BBITJISIZIUT TaK:
DECLARE
1 accident_description VARCHAR2(2000);

[IpaBusa paboTbl ¢ CUMBOJILHBIMU JAHHBIMU, IPUMEPHI UX IPUMEHEHUSA U BCTPOEHHbIE
(ynkim, npeqHazHadyeHHble i onepanuii co crpokamu B PL/SQL, onncansr B riase 8.

[l71s o4eHb ATMHHBIX CUMBOJBHBIX cTPOK B PL/SQL mpenycMOTpeHs! TUIIB JTaHHBIX CLOB
(Character Large Object) n NcLOB (NLS Character Large Object). ITo coobGpaskeHusiM coBMe-
ctumoctr PL/SQL Takske moamep:kBaeT THT JAaHHBIX LONG. TU TUIIBI IAHHBIX TIO3BOJISTIOT
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COXpaHATh ¥ 06pabaTbiBaTh 04eHb OoJIblIMe 00beMbl faHHbIX; Tak, B Oraclel1g Tun LOB
crocobGen xpanuTh 10 128 tepabaiit madopMarmm.

UcnonbzoBanue tuna LONG orpannymnBaeTcs MHOKECTBOM ITPaBuJl. Mbl He pEKOMEH-
nyeM mpuMensiTh ero B Oracle8 u mmocsieyionmx Bepeusix.

B raase 13 pacecmaTpuBaiorcs npasuia paboTsl ¢ G0IbIIMMU 00BEKTAME, TPUBOLUTCS MHO-
JKECTBO IPUMEPOB UX NPUMEHEHUS, a TAKKe OIMCHIBAIOTCA BCTPOEHHbIE (DYHKIUU M HAKET
DBMS_LOB, TIpeiHasHaYeHHbIi 1711 06paboTKU Takux 00bekToB cpeacTBamu PL/SQL.

Yucnosblie TUNbI AaHHbIX

B PL/SQL noanep:xuBaroTcs Kak BeIeCTBEHHBIE, TAK U 11eJIOUNCIeHHbIE TUTTHI JAHHBIX. THT
NUMBER IaBHO OBLII OCHOBHBIM THUIIOM JIJIsl pAGOTBI C YUNCTOBBIMY JAHHBIMU; OH MOKET MPHU-
MEHSATBCS U1 PABOTHI € LEJIbIMU U BEIECTBEHHBIMU JAaHHBIMH KaK ¢ (PMKCUPOBAHHOI, TakK
U ¢ uiaBaoneii 3anstoi. Ilpumep THIMYHOTO 0ObsABIIEHSI NUMBER:

/* ®aitn B CeTu: numbers.sql */

DECLARE
salary NUMBER(9,2); -- ¢uKCUpOBaHHaA To4YKa, CeMb UMdp B LENOW YacTu,
-- [ABe B ApobHON 4acTu
raise_factor NUMBER; -- ApobHoe c nnaBawweil 3anAaTou
weeks_to_pay NUMBER(2); -- uenoe 4ucno
BEGIN
salary := 1234567.89;
raise_factor := 0.05;
weeks_to_pay := 52;
END;

V3-3a cBO€Ell BHYTPEHHEN IecATHYHOM NPUPObI TUII NUMBER 0co0eHHO ya00eH rpu pabore
C I€HEKHbIMU CYMMaMMU. B OTJINYME OT IBOMYHOTO IIPE/ICTaBJIeHUA, EMY HE IIPUCY TN OH_[I/I6'
K¥ oKpyTyieHust. Hapumep, ecin coxpauuTh B HeM 3HadeHne (.95, mo3/Hee BB IPOYUTAETE
HMMEHHO 9Ty BeJIMYNHY, a He TpubkerHyto (ckaxem, 0.949999968).

o Boixozia Oracle10g Tri NUMBER ObLJI €IMHCTBEHHBIM YMCJIOBBIM TUIIOM AaHHbiX PL/SQL,
HATIPSIMYIO COOTBETCTBOBABIIMM THITY CTOJIOIOB 6a3bl JaHHBIX. B 9TOM HETpyAHO yOeAUThCS,
U3YUYUB COJAEPIKUMOE MaKeTa STANDARD. /laHHast 0COGEHHOCTH CTajla OAHON U3 NPUYUH, TO
KOTOPBIM TUII NUMBER TaK IIUPOKO MPUMeEHsIcs B mporpammax PL/SQL.

B Oracle10g mosiBuvch Ba IBOMYHBIX THIIA C TIJIABAIONIEH 3a1IATOIM: BINARY_FLOAT 11 BINARY_
DOUBLE. Kak 1 NUMBER, 3T¥ IBOWYHbIE THIIBI TaHHBIX mojiepskuBatoTes B PL/SQL, u B 6azax
nmanHbixX. OIHAKO B OT/in4re OT NUMBER, 3T THITbI XPaHST 3HAUEHUE B IBOMYHOM BHU/IE, 4 CJI€I0BA-
TeJIbHO, TP paboTe ¢ HUME MOTYT BO3HUKHYTh MOTPEITHOCTH OKPYTJIeH st Tribl BINARY_FLOAT
1 BINARY_DOUBLE moaaepskuBaior crerraibibie 3Hadenns NaN (Not a Number, «He siBisiercs
YHCTIOM» ), TIOIOKUTENBHYIO M OTPUIIATETbHYO0 GECKOHEUHOCTD. B HEKOTOPBIX THITAX MPUIIOKE-
HUI 9TU TUITBI 06ECIIEYNBAIOT OTPOMHBIN BHIMIPHIII B OBICTPOAEHCTBUY, TAK KAK BHIYMCIIEHIS
C 3TUMU IBOUYHBIMU TUTIAMU TT0 BO3MOKHOCTH BBITTOJIHSIOTCS Ha allllapaTHOM YPOBHe.

B Oraclel1g mostBuncs elie e pasHOBUIHOCTH BEIIECTBEHHbBIX TUIOB. THIbl SIMPLE_FLOAT
1 SIMPLE_DOUBLE ABJIAIOTCS aHajioraMu BINARY_FLOAT 1 BINARY_DOUBLE, HO OHM He IIOAJ€EP-
JKUBAIOT NULL ¥ He THUIIMUPYIOT UCKJIIOYEHUE B CIydae MepernoTHeHUs.

PL/SQL noanep:xuBaeT HeCKOJBKO YUCIOBBIX TUIIOB M TIOJTUIIOB, HE UMEIOIUX IIPSIMOTO
COOTBETCTBUS CPEeIN TUTIOB 6a3 JaHHBIX, HO BCe PaBHO ToJe3HbIX. Oco60ro BHUMaHUS
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3aCJIyKUBAIOT PLS_INTEGER u SIMPLE_INTEGER. Ormiepaliuu ¢ 1eJIOYMCIEHHBIM THIIOM PLS_
INTEGER peasiM3yIoTcsl Ha allliapaTHOM YpoBHe. B uactHocTu, cueT4nKu 1{UKJI0B FOR peayin3y-
1oTcst B popmare PLS_INTEGER. Tur SIMPLE_INTEGER, mossusmimiicst B Oraclel1g, obramaer Tem
JKe INara30HoM 3HAYEHU I, 4TO 1 PLS_INTEGER, HO He Toji/iepsKuBaet NULL U He UHUITUUPYeT
HMCKJIOYEHUE B C/Iydae repernoaHenns. SIMPLE_INTEGER, Kak 1 SIMPLE_FLOAT ¢ SIMPLE_DOUBLE,
paboTaer HEBEPOATHO OBICTPO — OCOGEHHO ¢ OTKOMITUINPOBAHHBIM KOIOM.

[TpaBusa pabOTHI ¢ YUCTIOBBIME JAHHBIMU, TIPUMEPBI MX IPUMEHEHIS U BCTPOEHHbIE (QYHKITUH,
TIpeiHa3HavYeHHbIe 17151 onepanuii ¢ unciaamu B PL/SQL, onucans! B riase 9.

AaTta, BpeMs U uHTepBasbl

o nosisienust Bepcuu Oracle9i ipencrasienue nat B8 Oracle orpannuusanocs tuiom DATE,
B KOTOPOM XPaHUTCS Jata 1 BpeMs (¢ OKpyrJieHueM 1o Oimkaiimeit cexynabr). B Oracle9i
ObLIN BBEJIEHDI B HOBBIX THIA JAHHBIX, INTERVAL u TIMESTAMP, 3HAYKUTEJIHbHO PACIIUPUB-
HIMe BO3MOXKHOCTH Pa3paboTYNKOB B OTHOIIEHUH OIlepalnii ¢ JaTaMu U Bpemenem B PL/
SQL, a Tak:ke BBIUNCIIEHNS M XPaHEHNsT BpeMEHHBIX NHTePBaJIoB. VX MCroIb30BaHme TIpo-
JIEMOHCTPUPOBAHO B (DYHKITNHY, BLIYUCIISION[EH BO3PACT YeJI0BeKa B MHTEPBAILHOM hopmare
C TOYHOCTBIO /IO MeCsIa:
/* ®aitn B Cetn: age.fnc */
FUNCTION age (dob_in IN DATE)

RETURN INTERVAL YEAR TO MONTH
IS
BEGIN
RETURN (SYSDATE - dob_in) YEAR TO MONTH;
END;
ITpasuiam paboThI ¢ JaTaMK, BpeMEHeM U WHTepBajlaMu 1ocBsiiieHa riasa 10. B Heil taxke
TTPUBE/IEHO MHOTO TIPUMEPOB U OIIMCAHUH COOTBETCTBYIOINX BCTPOeHHBIX hyHknnit PL/SQL.

Jlornueckue gaHHbIe

PL/SQL noanep:xuBaeT TUT TaHHBIX BOOLEAN. IlepemeHHBIE 3TOTO THIIA MOTYT IPUHUMATD
OJTHO M3 TpeX 3HaueHWH (TRUE, FALSE nm NULL).

Jlornyeckue rnepeMeHHbIe TTOMOTAIOT TTUCATh MTOHATHBIN, JIETKO YUTAEMbIN KO JIaKe B TeX
CJIyYasix, KOrJa OH COAEPKUT OUeHb CIIOKHbIE IOTMYECKUe BbipaxeHust. IIpumep 00bsaBIeH st
JIOTUYEeCKOH IepeMeHHOH ¢ IpUcBauBaHUeM el 3HaUeHUs 110 YMOTYaHUIO:
DECLARE
1_eligible_for_discount BOOLEAN :=
customer_in.balance > min_balance AND

customer_in.pref_type = "MOST FAVORED' AND
customer_in.disc_eligibility;

Pabora ¢ 1ornuecKkuMu JaHHBIMHA U IIPUMEPDI UX MCITIOJIb30BaHMA OIIMCAHbBI B I'/IaBE€ 13.

ABOUYHbIE AaHHbIE

Oracle moiepskuBaeT HECKOIBKO PA3HOBUIHOCTEH 080UUHBIY OAHHBIX — HECTPYKTYPUPOBAH-
HBIX JIAHHBIX, He HHTEPIPETUPYEMbIX U He oOpabaTbiBaembix Oracle. K ux unciy otHocsTCS
THUIIBI RAW, BLOB 1 BFILE. Turm BFILE MCIIOJIB3YETCS U1 XPAHEHUs] HECTPYKTYPHUPOBAHHBIX
JIBOMYHBIX JaHHBIX B (hailrax OmepanroHHON CHCTEMBI BHE 0a3bl JaHHBIX. Tull RAW MMeeT
HepeMeHHyI0 JINHY, a pu oneparusx ¢ HuM Oracle He BbinosHsieT peoOpazoBaHue CUM-
BOJIOB IIPH TIepeiaue AaHHBIX. B OCTaJIbHOM OH aHAJOTHYeH CUMBOJIbHOMY THITY VARCHAR2.

Tum 7aHHBIX LONG RAW NOIEPAKMBACTCS 11 oOeciiedeHst 0OpaTHOR COBMECTUMOCTH, HO
B PL/SQL nojep:ka gaHHbIX LONG RAW orpannyena. B 6ase ganubix Oracle cTos6err LONG RAW
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3anuMaer j10 2 T6aiir, Ho PL/SQL no3Bossier paboratsb TOJIBKO ¢ TiepBbiMu 32 760 baiitamu
LONG RAW. Ecjiu, HarpuMep, BbI HOIBITAETECH BBIOJIHUTD BHIOGOPKY B lepeMetnyio PL/SQL
13 cTosb1a LONG RAW, TIpeBbiiiatoIero auMut B 32 760 6aiit, mpousoiizer onrimbKa:

ORA-06502: PL/SQL: numeric or value error exception.

Jlist paboThI ¢ JTaHHBIMU LONG RAW, nipeBbitnatonmmu Jumut PL/SQL, norpebyercs iporpamMma
OCI; kcraTu, 370 Beckas MPUYMHA JIJIS TIEPEBOJIa CTAPOro Ko/ia ¢ LONG RAW Ha JTaHHbBIE BLOB,
He UMEIOTIUE TAKOTO OTPAaHNYEHMSI.

B riase 13 paceMaTpuBaioTcs npasuia paboOThI ¢ ABOMYHBIMU JAHHBIMU, IPUBOASATCS MHOTO-
YUCJIEHHbIE TIPUMEPBI, OIIMCHIBAIOTCST BCTPOEHHbIe (DYHKIIMK U TTaKeT DBMS_LOB, mpeHa3Ha-
YEHHBIN [I7IT OTepaliiii ¢ JaHHBIMU TUTIA BFILE U APYTUMU JBOMYHBIMY faHHbIMEA B PL/SQL.

Tunbl agaHHbIX ROWID n UROWID

Oracle moanepxuBaet 1Ba TUIA TaHHBIX ROWID 1 UROWID, TPpeIHA3HAYEHHBIX JJIsI TPEJOCTAB-
JieHnst anpeca cTpoku B Tabsutie. Ty ROWID MpeCTaBIseT yHUKATbHbIN (hu3nuecKnii agpec
CTPOKH B TabJuIle, a TUIT UROWID — JIOTMYECKYIO MO3UIMIO CTPOKK B UHIEKCHOI Tabimiie
(Index-Organized Table, IOT). Tum ROWID TaksKe ABJsieTCA HceBA0CTOAOIOM SQL, KOTOPBII
MOJKeT BKJTIOUAThCST B MHCTPYKIMH SQL.

[TpaBua paGOTHI ¢ TUIIAMM JAHHBIX ROWID 1 UROWID onucaHbl B riase 13.

Tun gaHHbiXx REF CURSOR

Tun marHbIX REF CURSOR TI03BOJISIET OOBSIBIISITH KYPCOPHbIE [IEPEMEHHBIE, KOTOPBIE MOTYT
HCIIOJIb30BATLCSI CO CTATHYECKUMUE U IMHAMUYecKuMu SQL-KoMaHaMu JJist yJrydieHust ru6-
KOCTH TIPOTPaMMHOTO Koja. Tur REF CURSOR CYIIIECTBYET B IBYX JOpMax: CUIbHOMU U CJIa00il.
PL/SQL oTHOCUTCS K KaTeroOpuy sI3bIKOB CO CTATUYECKOI TUIM3alluel, a cjadblii Tuil REF
CURSOR SIBJISIETCSI OTHOM M3 HEMHOTOYHCJIEHHBIX KOHCTPYKITUH C TMTHAMWYEeCKOH TUTT3aIneit.

B caenyrorem npumepe o0bsiBI€HNsT CUIIbHOM (hopMbI REF CURSOR KypCOpHast liepeMeHHast
CBABBIBAETCS ¢ KOHKPETHOM CTPYKTYPOM 3allUCH € IOMOIIbIO aTpubyTa $ROWTYPE:
DECLARE

TYPE book_data_t IS REF CURSOR RETURN book%ROWTYPE;

book_curs_var book_data_t;
Haiee cienyroT 1Ba ca0bIX 00bsIBIeHNS REF CURSOR, B KOTOPBIX [IePEMEHHAsT He CBSI3BIBAETCSI
HU C KaKOH KOHKPETHOI cTpyKTypoil. Bo BTOpoM 00bsiBieHnE (CTPOKA 4) NpeACTaBIeH THIT
SYS_REFCURSOR — 3apaHee OIlpe/IeIeHHbIIl ¢1abblii ThIl REF CURSOR.
DECLARE

TYPE book_data_t IS REF CURSOR;

book_curs_var book_data_t;
book_curs_var_b SYS_REFCURSOR;

Tun naHHbBIX REF CURSOR U KYPCOPHBIE ITePEMEHHbBIE PACCMATPUBAIOTCS B TJ1aBe 15.

Tunbl AaHHbIX 419 NOAAEPIKKMU MHTepHeT'TeXHOHOFVIVI

B Oracle9i nosiBunach BCTpoeHHAS IOAAEPKKA PSIIA TEXHOJIOTUN M THITOB JaHHBIX, CBSA3aH-
HbIX ¢ MHTepHeToM, B yactHocTH XML (eXtensible Markup Language) u URI (Universal
Resource Identifier). B Oracle nmerorcs crienmaansnpoBaHHbIe TUITBL /1T PAOOTHI C JAHHBIME
XML u URI, a takske crieruasbHblil kiaace naentudukratopoB URI (DBUri-REF), KOTOPBIi
UCIIOJIb3YeTCs AU JocTyna K 6ase ganHbix. Kpome toro, B Oracle nostBuiicst HoBbIii Habop
TUIIOB JIaHHBIX, O6eCcIIeYnBaONINIT XpaHeHe BHEITHUX U BHyTpeHHnX URI 1 obpaiieHnue
K HUM 13 0a3bl JaHHBIX.
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Tun XMLType mpeHa3Hau€eH /Jisl 3alIpoca U coXpaHeHus AaHHbIX B popmate XML, Jlns pa-
601l ¢ XML ncnosb3yiores takue GyHKIUU, Kak SYS_XMLGEN U3 raxeta DBMS_XMLGEN. IToz-
nepskka XPath u BcTpoerHbIe KOMaHIbI sI3bIKa SQL MO3BOJISIOT BBIOJIHITH TTOUCK TaHHBIX
B okymenTax XML.

Tunbl ganubix 18 pabotsl ¢ URIL, BKIouas URIType 1 HttpURIType, BXOAST B HEPAPXUIO 00Db-
€KTHBIX TUIIOB U MOTYT MCII0JIb30BaThest [yist xparetnnss URI Baennux Be6-crpanuil v (aityios,
a TaxoKe A1 oOpanienus K uHGOpMaly B 6ase JaHHbIX.

B rirase 13 pacemartpuBaioTcest mpasuia paboThl ¢ TUIIOM JaHHBIX XMLType 1 pasanarbivu URI-
TUTIAMU, TIPUBOSATCS TIPUMEPHI UX MCIIOIb30BAHNS 1 OMMICHIBAIOTCS BCTPOEHHBIE (DYHKITIHT
1Tt paboThI C HUMHL.

Tunbl AaHHBbIX «Any>»

DBoubiras gacthb ITPOTPAMMHOTO KO/Ia ITpeAHa3HAYa€TCA AJIA PEeeHNA Y3KOCIEINaIn3po-
BaHHbIX 3a/1a4. OJlHaKO WHOI'Ja HaM IPUXOAUTCA ITUCaTh 6oJiee yHUBEPCa/ibHbIE TPOTPAMMbI.
Nmenno JJIA TaKUX CI/ITyaI_[I/IfI TpeiHa3HavYeHbl TUIIbI JJAHHBIX Any.

Ira rpymia THIOB JaHHBIX, TTosiBuBIIasicss B Oracle9i, 3aMeTHO oT/IMYaeTcst OT JIIOOBIX JPY-
rux Tunos ganubix Oracle. TUIb JAHHBIX Any [TO3BOJISIIOT AUHAMUYECKH WHKAIICYJIMPOBAThH
OIUCAHUS TUIIOB, 9K3EMILISIPhI JAHHBIX U HAOOPbI HK3EMILISIPOB JaHHBIX J1060T0 IPyroro
tuna SQL. C 1oMo11bI0 9THX 0OBEKTHBIX TUIIOB (1 OIPEAEJEHHBIX /IS HUX METOI0B) MOJK-
HO, K TIPHIMEPY, OTIPEIEIUTD TUII JAHHBIX, XDAHUMBIX BO BJIOKEHHOH TabJIuIle, He 00palasich
K OOBbSIBJIEHHIO THIIA OTOU TabuIbl!

B rpynny TMIIOB JaHHBIX Any BXOZST AnyType, AnyData u AnyDataSet.

ITpaBuia paGoOTHI ¢ TUIIAMK JaHHBIX ANy U PeajbHbIe TPUMEPBI UX MCIIOJIb30BAHUS TIPE/I-
cTaBJjeHsl B riiase 13.

Monb3oBaTesibCKMe TUNbl AaHHbIX

13 BerpoeHHbix TUIOB Aantbix Oracle v mob30BaTEIbCKUX THIIOB MOKHO CTPOUTD THIIbI
JIAHHBIX TPOU3BOJIBHO CJIOKHOCTH, KOTOPBIE ¢ OO TOYHOCTHIO OTPAKAIOT CTPYKTYPY
1 TIOBeJIeHUe JJAHHBIX B KOHKPETHBIX CUCTEMax.

ITa BO3MOXKHOCTD MOAPOOHO paccMarpuBaeTcs B TiaBe 26. Tam xe pacckaszaHo O TOM, Kak
HCII0/Ib30BaTh o6aBIeHHy0 B Oracle9i mopmep:kKy Hacae0BaHKsI OGBIYHBIX TUIIOB JaHHBIX.

O61bsiBNIeHNe fAaHHbIX B NporpamMMme

[Ipexze yeM MCIIOIB30BATH TIEPEMEHHYIO MU KOHCTAHTY B TIPOTPAMMe, €€ TIOUTH BCeT/a
Heo6X0AUMO 00bIBUTh. Bece 00bsiBIIEHUS OJKHBI Pa3MeNiaThCsl B pasjese 00bsBIeHUI
nporpammbl PL/SQL. (TTogpobtee o crpykrype 610ka PL/SQL u ero pasiesa o6bsiBIeHMi
pacckasaHo B rJiase 3.)

B PL/SQL 00bsAB/IeHUSI MOTYT OTHOCUTBCS K IIepeMEHHbIM, KOHCTaHTaM, TYPE (Hanpumep,
KOJUIEKIIVAM WJIM 3aIllUCSM) M MCKJII0OUeHHsAM. B aToil riaBe paccMaTpuBaioTcst 0ObsIBIIe-
HUS TlepeMeHHbIX 1 KoHcTaHT. (Komauas! TYPE [ 3ammiceil paccMaTpuBaioTes B riase 11,
a JIIsT KOJUTeKIMiT — B riaBe 12; oObsIBIEHUS UCKIIOYEHUI paccMaTpUBaloTCs B riiase 6.)

O6bsBNEeHne NnepeMeHHOMH

Korma Bbl 00bsBasteTe nepementyio, PL/SQL Bbiesisier naMaTh AJisl XpaHeHUs ee 3Haue-
HUSI ¥ IPUCBAWBAET BBIAETEHHOM 001aCTH TTaMSITU MMs, [I0 KOTOPOMY 9TO 3HAUEHUE MOKHO
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M3BJIEKATh U U3MEHSTh. B 0OBSIBICHIN TaKKe 3a1aeTCs THUII JaHHBIX TIEPEMEHHOMN; OH HC-
HOJIb3YeTCs VISt IIPOBEPKU IIPUCBABaeMbIX el 3HayeHuit. BasoBblil cuHTAKCHC 00bSABIEHUS
repeMeHHON Wi KOHCTAHThI:

uma mun_0anHeix [NOT NULL] [ := | DEFAULT 3Ha4eHue_no_yMmoa4aHui];

3nech umsa — UM TEPEMEHHON WJIN KOHCTAHTBI, MUn_OaHHbIX — THT WX TIOATHUTT TaHHBIX,
OIpeieJISTIoNINiA, KaKkre 3HaUeHUsI MOTYT ITPUCBAnuBaThCs repeMeHHol. [1pu skesaHum MOXK-
HO BKJTIOUNTH B 0OBsIBIIEHNE BBIpaKeHne NOT NULL; ecJTi TaKoil TepeMeHHON He MPHUCBOEHO
3Ha4YeHue, To 6asa AaHHBIX MHUIMUPYET UcKaodeHne. CeKIus sHauenue no_ymoruanuio
MHULMAJIU3UPYET [IePeMeHHYI0 HaualbHbIM 3HaYE€HUEM; e IIPUCYTCTBUE 00s13aTeIbHO TOJIbKO
npu 00bIBIEHNN KOHCTAHT. Ecain niepeMertast o6bsABIsIETCs ¢ yeaoBueM NOT NULL, TO TIpu
00bSABJIEHUM el IOJIKHO OBbITh IIPUCBOEHO HaYaJIbHOE 3HAYEHHE.

HpI/IMepI)I 00bABJICHUA TIEpEMEHHDbIX PA3HbIX TUITOB!:

DECLARE
-- MNpocToe 06bLABNEHWE YUCNOBOW MEpeMeHHOMN
1 total_count NUMBER;

-- Yucno, okpyrnaemoe A0 ABYX pa3pafoB B APO6HOW 4acTu:
1 dollar_amount NUMBER (10,2);

-- [laTa/Bpema, WHULUMANU3UpYEMAA TeKYWUM 3Ha4YeHMeM CUCTEMHbIX 4acoB
-- cepBepa 6a3bl faHHbIX. He MOXeT MpuUHMMaTb 3HadeHue NULL
1 _right_now DATE NOT NULL DEFAULT SYSDATE;

-- 3ajaHue 3Ha4YeHWA MO YMOMYaHWKW C MOMOWbK onepaTopa NpUCBauUBaHUA
1_favorite_flavor VARCHAR2(100) := 'Bbl nwbute Kode?';

-- AcCcouMaTuUBHLIN MaccuB 0bbABNAETCA 3a ABa 3Tana.
-- CHavYana Tun Tabauupi:
TYPE list_of_books_t IS TABLE OF book%ROWTYPE INDEX BY BINARY_INTEGER;

-- A 3aTeM KOHKpEeTHbi CMUCOK, C KOTOpbIM Mbl byaem paboTaTb B 6Hnoke:
oreilly oracle_books list_of_books_t;

Koncrpykiust DEFAULT (cM. 1_right_now B MPUBEEHHOM MPUMEPE) U KOHCTPYKIIUS C Olle-
patopom mpucBamBanug (1_favorite_flavor B IPUBEIeHHOM IIPUMepeE) SKBUBAJECHTHBI
U B3amMo3aMeHseMbl. Kakoii U3 IByX BapUaHTOB MCIOJIb30BaTh? MBI IpeIiounTaeM JJist
KOHCTAHT MCIOJIH30BATH OTIePATOP MPUCBAUBAHUSA ( :=), a [[JIT MHAIINATNU3AIUN TIepeMeH-
HBIX — KJIOUEBOE CJI0BO DEFAULT. TIpu oObsIBJIEHNN KOHCTAHTHI 3alae€TC He 3HAYEHHE 110
YMOJIYaHUIO, & 3HAUEHHE, KOTOPOE He MOKET ObITh M3MEHEHO BIIOCJIEACTBIHM, T09TOMY DEFAULT
KayKeTCsI HEYMECTHbBIM.

O61bsiB/IeHME KOHCTaHTbI

Memay 00BbSABIEHUAMHA TIEPEMEHHDBIX 1 KOHCTAHT CYIIECTBYET ABAa PA3JTUYNA: 00ObsABIICHIE
KOHCTAHTBI COIEPKUT KJII0UYeBO€E CTTOBO CONSTANT, 1 B HEM 00513aTeIbHO 3a/Ia€TCA €€ 3HaUeHue,
KOTOpPOE HE MOKET OBITH N3MEHEHO BIIOCJIEACTBUU:

uma CONSTANT mun_daHHeix [NOT NULL] := | DEFAULT 3Ha4eHue_no_yMoAYaHUI;
Heckoibko IIpUMEpPOB 00bABICHUSA KOHCTAHT:

DECLARE
-- TeKyumﬁ roa; B Te4yeHMe CceaHCa OH He 6y,qu U3MEeHATbCA.
1_curr_year CONSTANT PLS_INTEGER :=

TO_NUMBER (TO_CHAR (SYSDATE, 'YYYY'));

-- WUcnonb3oBaHue kaw4eBoro cnosa DEFAULT
1_author CONSTANT VARCHAR2(100) DEFAULT 'Bill Pribyl';

npodoncenue 5
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-- 06bABNEHUE CNIOXHOrO TWUMA AaHHbIX KAaK KOHCTaHThI.
-- KOHCTaHTbl MOryT 6biTb He TO/JbKO cKanspamu!
1 _steven CONSTANT person_ot :=
person_ot ('HUMAN', 'Steven Feuerstein', 175,
TO_DATE ('@9-23-1958', 'MM-DD-YYYY') );
Ecau B Texcre gaBHO He YKa3aHo 06paTHoe, BCe, UTO TOBOPHUTCS B ATOH TJIaBe O TePEMEHHBIX,
B PaBHOII CTeNeHU OTHOCUTCSI M K KOHCTAHTaM.

HenmvenoBaHHast KOHCTaHTa [PEJICTABISIET COGOIT JIMTEpaIbHOE 3HAYEHNE — HATIPUMED,
2 ui 'Bobby McGee'. JIutepas He o61aziaeT UMeHeM, HO UMEET THII JaHHBIX, KOTOPbIN
He 0OBSIBIISIETCST, @ ONIPE/IENISIETCST HETOCPEACTBEHHO HA OCHOBAHNH 3HAYEHVIS.

NOT NULL

Ecmmn mepemenHo# mprcBanmBaeTcs 3HaUYEHNE TI0 YMOTYAHUTO, BBl TAKXKEe MOJKeTe YKa3aTh,
YTO IepeMeHHast BCer/ia J0JKHA OCTaBaThCs ONpeziesieHHOM (OTJAMYHOM oT NULL). [1j1s aTo-
ro B 00bsiB/IeHNE BKJIIOYAETCS BhIpaxkeHure NOT NULL. Hampumep, ciepyioniee oObaBieHe
WHUIATU3UPYET TIePEMEHHYIO company_name ¥ YKa3bIBa€eT, YTO TIEPEMEHHAS BCET/IA JIOJIKHA
OCTaBaThCSI OTJIMYHOM OT NULL:

company_name VARCHAR2(60) NOT NULL DEFAULT 'PCS R US';

ITpu oNbITKE BHIOJHEHMS CIEAYIONIEN Oepaluu B IporpaMMe 6yaeT HHUIMUPOBAHO HC-
KjroyeHue VALUE_ERROR:

company_name := NULL;

Kpowme Toro, ciepyioniee 00bsiBjeHHE TIPUBOAUT K OIMUOKE KOMITUIISALIUY, TaK KaK B OObIB-
JIEHUW He YKa3aHO UCXOJHOE 3HAUEHNE:

company_name VARCHAR2(60) NOT NULL; -- NOT NULL TpebyeT ucxogHoro 3sHa4enus!

06bsBNEHNSA C NPUBA3KOU

[Iput 0ObsABIEHUN TIEPEMEHHO TUTI IAHHBIX OYEHb YACTO 33/IAETCSI IBHO:

1_company_name VARCHAR2(100);

B Oracle taxske cyiectByet Apyroii MeToj1 0ObsIBIICHUS TIePEMEHHBIX, Ha3bIBAEMBII 00Bs16/1¢H1 -
em ¢ npussskoi (anchored declaration). O 0co6eHHO y06EH B TEX CIYYastX, KOT/A 3HAYECHUE
HepeMeHHOﬁ IIpUCBanBaETCA U3 IPYTOro UCTOYHUKA JITaHHbIX, HAIIPUMEDP U3 CTPOKN Ta6]H/IHbI.

OO0 bsBIISS <IIPUBA3AHHYIO» [IEPEMEHHYIO, Bbl yCTAHABJIMBAETE €€ THII JAHHBIX Ha OCHOBAHKMU
THUIIA YK€ OTIPE/IEIEHHON CTPYKTYPbI JaHHBIX. TAKOBOI MOKET SIBJISITHCS APYyTast IepeMeHHast
PL/SQL, 3apanee onpeaeJeHHbIi TUIT Uiu noaTuil (TYPE uiiu SUBTYPE), Tabumia Gasbl JaHHbIX
6O KOHKPETHBII cTOMGEI] TaOIUIbI.

B PL/SQL cymuiectByeT 1Ba BUa PUBSI3KH.

Cranspnas npugsska. C oMonisio arpubyTa ¥TYPE TlepeMeHHast ONPEIEISIETCST Ha OCHOBAHUH
THUIIa cTOI6Ia TabIUIBI MU APYTOi cKaIsapHo mepemenHoi PL/SQL.

IIpussska x 3anucu. Vicionnb3yst arpubyT %ROWTYPE, MOKHO OIPENETUTDH TIEPEMEHHYO Ha
OCHOBe TabJIMIIBI UJIK 3apaHee OTPeleIeHHOro IBHOTO Kypcopa PL/SQL.

CunHTakcuc o0bsIBIEHNUS TIEPEMEHHON C IIPUBAZKOM:

ums_nepemeHHol mun_ampubyma %TYPE [Heob6a3amenbHoe_3Ha4YeHue_Nno_yMoA4YaHuw] ;
uMA_nepemeHHoU uma_mabauusl | uma_xkypcopa %ROWTYPE [Heobsa3damenbHoe 3Ha4yeHue_no_
yMon4YaHuw] ;

31ech umsi_nepemeHHou — 3TO UM 06BbABIAEMOI mepeMeHHOM, mun_ampubyma — au6o
ums patee o0bsBieHHOl nepementoil PL/SQL, nu6o crenndukanus crosbia tabauiibt
B hopmate ma6ﬂuua.cm0ﬂ6eu.
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IIpuBsska paspelaercs Ha CTaIMM KOMITUJISIIAY KOJIA U He IPUBOAIUT K YBEJIMUYEHUIO BpeMeH!
BBINIOJIHEHNSI. KpoMe ToTo, TpHBsI3Ka yCTaHABINBAET 3aBUCHMOCTD MEKIY ITPOTPAMMHBIM
KOJIOM U TIPUBSI3bIBAEMBIM 3JIEMEHTOM (TaOJIHUIIE, KYPCOPOM HJIH TTAKETOM, COJEPKAIUM
IepeMeHHyI0). TO 03HAYAEeT, YTO IPU U3MEHEHNHN JJAHHOTO 3JIeMeHTa IIPUBSI3aHHBIN K HEMY
IIPOrPaMMHBIH KOJ| TOMeYaeTcst KaK HeJleHCTBUTeNbHBINH (INVALID). IIpu moBTOpPHOM KOMITH-
JISIIIAY TIPUBSI3KA BBITIOJIHSAETCSI 3aHOBO, U TAKMUM 00DPa30M KOJI COTJIACYETCST ¢ U3MEHEHHBIM
3JIEMEHTOM.

Ha puc. 7.1 nokaszano, Kak THII JaHHBIX OIIPEAEIeTCs HA OCHOBE CTOIOIA Tabuiibl Gasbl
JMaHHBIX 1 epemenHoil PL/SQL.

DECLARE
emp_id emp.empno%TYPE; CrioBapb AaHHbIX

‘¥ EMP Table

empno  |NUMBER(5)
ename  [VARCHAR2(30)
hir edate |DA TE

new_emp emp_id%TYPE;
BEGIN
Puc. 7.1. AtpubyT TYPE npu 06bsiBNEHNN C NPUBS3KOIA

ITpumep NPUBSI3KK IEPEMEHHON K CTOJOILY TaOIUIIbL:

1 company_id company.company_id%TYPE;

AHaJIOrMYHbIM 06Pa30M BBIIOJHSAETCA NPUBA3Ka K nepemernHoil PL/SQL; 06brdHO 91O
JIeJIAeTCsL VISt TOTO, YTOOBI M36eKaTh N3OBITOYHBIX O0bSIBJICHUN OJHOTO U TOTO JK€ JKECTKO
3aKOINPOBAHHOTO TUTIA IAHHBIX. B TaKMX CIy4asx B makeTe 0ObIYHO CO3AETCS TTlePeMeHHas],
Ha KOTOPYIO 3aTeM CChUIAIOTCS B IIPOrPaMMax ¢ MOMOIIbIo arpubyta %TYPE. (Takske MOKHO
€03/1aBaTh B TTaKeTe MOATUIIBI SUBTYPE; 3Ta TeMa pacCMaTpHUBaeTCs Jlajiee B 3TOH TJIaBe.)
B cnenytomiem npumMepe npuBesieH GparMeHT Ko/la MaKeTa, YIIPOIIAIOIIero UCIoJib30BaHNne
Oracle Advanced Queuing (AQ):

/* oann B Cetun: aq.pkg */

PACKAGE ag
IS

/* CTaHpapTHble TuMbl AaHHbIX, Mcnonb3yemble B Oracle AQ. */
v_msgid RAW (16);
SUBTYPE msgid_type IS v_msgid%TYPE;
vV_name VARCHAR2 (49);
SUBTYPE name_type IS v_name%TYPE;

END aq;
B nakere aq TUII JaHHBIX [IJIsI XPaHEHUS UAECHTHU(HUKATOPOB COOOIIEH M OIpeiesieH Kak
RAW (16). BmecTo TOTO 4TOOBI TOMHUTD 3Ty CIENMUGUKAINIO (1 HECKOJIBKO pas KECTKO
KOIMPOBATb €€ B IPUJIOKEHUH ), MOKHO OOBSIBUTH MIEPEMEHHYIO IS ueHTU(hUKATOPa CO-
001IeHK CIeAYIONUM 00pa3oM:
DECLARE

my_msg_id aq.msgid_type;
BEGIN
Ecsm Oracle uameHuT THIT IAHHBIX [J15T HAEHTU(HUKATOPOB COOOIIEHUIA, IOCTATOYHO M3MEHUTh
orpejiesieHre SUBTYPE B [TAKETE aq, U MOCJIE TIEPEKOMITHIISIIIUE BCe OOBSIBJIEHUS B TTPOTPAMMAXx
OOHOBSITCSI aBTOMATHYECK.
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Hasmume o6bsIBIIEHNH ¢ TPUBSAZKO# CBUIETEIBCTBYET 0 ToM, uTo PL/SQL siBjIsieTcst He mpocTo
HPOLIE/Ly PHBIM SI3bIKOM IIPOrPAMMHPOBaHMs, a pa3paboTaH Kak paciupenue s3bika Oracle SQL.
Kopmoparmst Oracle ripurosxiia 6oJibIiue yCUius K TOMY, YT0ObI HHTErPUPOBATH [IPOrPAMM-
Hble KoHcTpyKiuK PL/SQL ¢ 6azamu aHHbIX, 1151 pabOThI ¢ KOTOPHIMHU UCTIONb3yeTcs SQL.

O,/IHO 13 Ba)KHEUITNUX IIpENMYyIIECTB 00bABIEHUI € HpI/IBHSKOﬁ 3aKJII0Ya€eTCA B TOM, YTO OHH
MIO3BOJIAIOT IIUCATh OYEHb THOKMe TIPUJIOKEHU S, KOTOPbBIE JIETKO aJalITUPYIOTCS K TTOCJIe1y-
HOIUM U3MEHEHUAM CTPYKTYD /IaHHBIX.

MpuBA3ka kK KypcopaMm u Tabnuuam

MbI ysKe PacCMOTpPesH TIPUMEPBI 00bsIBJIEHHSI TEPEMEHHBIX € TIPUBSI3KON K CTOJIONY 6asbl
MaHHBIX 1 ApyToi mepemennoit PL/SQL. Teneps maBaiiTe TOCMOTPUM, KaK MCIOJb3yETCS
aTpubyT NPUBSA3KY $ROWTYPE.

JlotycTiM, HaM HYKHO BBIOPATH OJ[HY CTPOKY M3 TabJIHITBI books. BMecTo TOTO 4TOGHI € MO-
MOIIIBIO aTPHOYyTa $TYPE OODBSIBIISITH LIS KAKIOTO CTONIOIA TAOJIHIIBI OT/IEJBHYIO TIEPEMEHHYTO,
MOJKHO BOCIIOJIb30BaThCST aTPHOYTOM %ROWTYPE:

DECLARE
1_book book%ROWTYPE;
BEGIN
SELECT * INTO 1_book
FROM book
WHERE isbn = '1-56592-335-9';
process_book (1_book);
END;
Termepb NPEANOI0KNM, 4TO U3 TaOJINIBI book HEOOXOAMMO BHIGPATH TOJBKO NMST ABTOPA 1 Ha-
3BaHUe KHUTU. B 3TOM ciiydae Mbl CHauaJsia SBHO OIIpe/Ie]IUM KypCop, a 3aTeM Ha ero OCHOBE
00BSIBUM TIEPEMEHHYIO:
DECLARE
CURSOR book_cur IS
SELECT author, title FROM book
WHERE isbn = "1-56592-335-9';
1 _book book_cur%ROWTYPE;
BEGIN
OPEN book_cur;
FETCH book_cur INTO 1_book; END;
Haxoner, ciieyionmii IpuMep AeMOHCTPUPYET HesAGHOe UCII0Ib30BaHKe aTpubyTa $RONTYPE
B 0OBABJICHUN 3AIUCH book_rec 1ukJja FOR:
BEGIN
FOR book_rec IN (SELECT * FROM book)
LOOP
process_book (book_rec);
END LOOP;
END;

MpeumywiecTBa 06bABNEHUI C NPUBA3KOM

Bo Bcex 06bSIBIEHUSIX, TPUBOAUBIINXCS B TPEABIAYIINAX TIaBaxX KHUTH, THIT IEPEMEHHON
(CUMBOJIBHBII, YNCTOBOM, JIOTUYIECKUN U T. JI.) 3aaeTca IBHO. B KaxoM 00bsIBIeHIN He-
MMOCPEJICTBEHHO YKa3bIBAETCSI THUII JJAHHBIX U, KAK MMPABUJIO, OTPAHIYEHNE, HajlaraeMoe Ha
3HaYeHKre TOTO TUIA. ITO PACIHPOCTPAHEHHBIN MOAX0/ K OObIBIEHHUIO TEPEMEHHBIX, HO
B HEKOTOPBIX CUTYAIIUSIX OH MOKET BBI3BATH MTPOOIEMBI.

O CuHxpoHH3anusA co cToaduamu 6aspl AaHubiX. Ilepemennas PL/SQL vacro <upen-
cTaBJisierT> nHGOpManIo 13 TabuIbl 6a3bl JaHHBIX. EC/IU ABHO 00bSBUTH IIEPEMEHHY IO,
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a 3aTeM M3MEHUTH CTPYKTYPY TabJIUIIBI, 3TO MOXKET [IPUBECTH K HAPYIIEHUIO PAOOTHI
IIPOrpaMMBbl.

O Hopmammsanus J0KajJbHbIX epeMeHHbIX. [lomyctuM, mepemennas PL/SQL xpanuT BoI-
YucsieMble 3HAYEHUST, KOTOPBIE HCIOIB3YIOTCS B PA3HBIX MeCTaxX MpuiioxkeHust. K kakum
MIOCTIEZICTBUSAM MOXKET IIPUBECTH IIOBTOPEHHE (JKECTKOE KOAUPOBAHUE) OJHUX U TeX Ke
THIIOB JIAHHBIX U OTPAHUYEHU BO BCEX OOBSIBIECHUSIX?

PaccmoTpuM oba ciieHapust 6osiee 1oapoOHo.

CuHXpOHM3aLuus co cTosibuammu Tabnuubl 6a3bl AaHHbIX

B 6ase gaHHbIX XpaHUTC HHPOPMALKS, KOTOPas CUMTHIBAETCS U UCIIOJIb3YETCs B IPUIOKEHUH.
Jlist paboThl ¢ 910l mHGOpMaIel ucnobayercs Kak SQL, tak u PL/SQL. IIpu sTom 1ipo-
rpammbl PL/SQL yacTo cunThIBaloT WHGOPMAIIHIO 13 6a3bl JaHHBIX, IPHCBANBAIOT PE3YJIIbTaT
JIOKAJIbHBIM IIEPEMEHHBIM U TIOCJI€ COOTBETCTBYIOIIEN 06pabOTKY 3aIIMChIBAIOT MH(MOPMAIIUIO
U3 IIepeMeHHbIX 00paTHO B 6a3y JaHHbIX.

ITpeanonoxum, yTo TabInIa ¢ JAHHBIMU O KOMIIAHUSAX COAEPIKUT CTONOEL] NAME ¢ THIIOM JaH-
HBIX VARCHAR2 (60). JIOKa/ibHast TlepeMeHHas ISl XPaHeHUst 3HAYeH i 9TOro cTo01[a MOKET
OBITH OOBSABJICHA CIIEAYIONIM 06Pa3OM:

DECLARE

cname VARCHAR2(60);

Jomycrum, urdopMarus 0 KOMIAHUK UCIOJIb3YeTCs B HEKOTOPOM IIPUJIoxkKeHnu. B Hem MoryT
OBITH IECATKH Pa3/INYHbIX TIPOLIELYP U OTYETOB, COAEPIKAIIMX OHO U TO ke 0ObsiBiaeHue PL/
SQL VARCHAR(60@). 1 Bce 9T0 peKpacHo paboTaeT... lIoKa He U3MEHATCS OM3HeC-TpeOoBaH s
WJIM afiMAHKICTPaTOpa Gasbl JAHHbIX He OXBATHT JKask/1a riepeMet. Toraa ol 3a1pocTo u3MeHsieT
olpe/iesIeHne THIIa cToJ101a NAME TaGIuIIbl Ha VARCHAR2(10@), 4To0bI B HEM TIOMEIIaIICh foJiee
JUIMHHbBIE HazBaHus1. V1 BHE3AIIHO OKa3bIBAETCS, YTO B TAGJIUILY MOTYT IIOIIACTh TAKUE JIAHHBIE, YTO
IIPY CYUTHIBAHKUU UX B [IEPEMEHHYIO cname OyIeT MHUIMUPOBAThCA UCK/II0YeHne VALUE_ERROR.

ITporpamMma CTaHOBUTCSI HECOBMECTUMOM CO CTPYKTYPOU MCXOAHBIX TaHHBIX. Bce 00bsBIICH ST
cname HeOOXOIMMO U3MEHUTD M [TPOTECTUPOBATH 3AaHOBO — B IIPOTUBHOM CJIyYae IPIJIOKEHNE
CTaHOBUTCS «MUHON 3aMeJIEHHOTO JeHCTBH», a cOO CTAaHOBUTCS eI0M BpeMeru. Ilepe-
MeHHasI, KOTOPast OJKHA ObLIA CITYKUTH JIOKAJBHBIM [TPEICTABIEHNEM HHMOPMANH 13 Ga3bI
JIAHHBIX, yTPAYUBAECT CUHXPOHUBAIKIO CO CTOJIOI[OM Ga3bl JaAHHbIX.

HopManusaumsa nokanbHbIX NepeMeHHbIX

JpyTOii HEZOCTATOK SIBHOTO OOBSBIEHUS TUIIOB AAHHBIX TIPOSBJSETCS U paboTe ¢ Tepe-
MenHbiME PL/SQL, KoTOpbIe copepsKaT BblYKC/IseMble 3HAYEHUs, He XpaHsipecs B 6ase
naHHbIX. [IpearnooKnuM, ITpOrpaMMICTBI HATTMCAIN MPHJIOKEHHE /IS yIIPaBIeH st (PUHAHCAMY
KOMIIaHUU. Bo MHOTUX €ro mporpaMmax st XpaHeHus UTOIOBOI BBIPYYKH HCIIOJIb3YeTCs
nepeMeHHast total_revenue, 00bsIBJICHHAS CJEAYIOUIUM 00PA3OM:

total_revenue NUMBER (10,2);

Kak BuanTe, BoIpyuKa KOMIIAHUU TIOJICIUTHIBAEeTCS 0 mocyaennero neuan. B 2002 roxy,
Korga Obljia HalMcaHa ciielnuuKalus IPUIOKEHUsI, MAKCUMAJIbHasl BBIPyYKa COCTAB-
Jsuia 99 MUJUIMOHOB ZI0JUIAPOB, TIO9TOMY [IJIs TIEPEMEHHON UCIIOIb30BATIOCH O0bSIBIEHIE
NUMBER (10, 2). [Tosauee, B 2005 rojy, nesia GUpMbl HOILINA B FOPY, ¥ MAKCUMYM ObLJT YBeJIU-
YeH 710 NUMBER(14,2). Ho 17151 9TOro IpUIIJIOCh Pa3bICKUBATh B IPUJIOKEHUH 9K3EMILISPBI
nepeMeHHOIi total_revenue 1 U3MEHSTh UX 00bsiBJaeHUs. PaboTa Obliia 0JToi 1 HeHaIexK-
HOIT — M3HAYAJIBHO ObLJIA TIPOTIYIIlEeHA TTapa OObSBJICHUN, U JJIs UX OOHAPYKEHUST TPUIILIOCH
[POBOAUTB TIOJHOE perpecconHoe TectupoBanue. OMHAKOBbIE OO bsIBJACHSI ObLIN PACCESIHbI
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10 BeeMy MpUIoxkeHuto. I1o cyTH, JTIOKaIbHbIe CTPYKTYPhI JAHHBIX OBLIN JEHOPMAJIU30BaAHbI
¢ OOBIYHBIMK MOCJIEACTBUAMU JIJISL COMPOBOKACHNUS. JKaJb, 4TO JTOKATbHBIE TIEPEMEHHBIE
total_revenue He ObLIN OOBABJIEHDI CO CCBLIKOI HA OJIUH THUII JAHHBIX, YTO MO3BOJIUIO ObI
HCIIOJIb30BaTh O0bSABJIEHUS ¢ aTPUOYTOM %TYPE.

O6baBNeHna C NpuBA3KoN u orpaHnuyeHne NOT NULL

ITpu 0ObsIBIIEHNY TIEPEMEHHON /IS Hee MOXKHO 3a/aTh orpanndyeHne NOT NULL, 1 OHO OyzeT
HepeHeceHo Ha epeMeHHbIe, 00bsBIIsIeMble Ha ee 0OCHOBE ¢ aTpuOyTOM %TYPE. Eciin BKJIIOUNTD
orparndenue NOT NULL B 0ObsiBJIeHHE TIEPEMEHHOMN, K KOTOPOii ¢ TIOMOII[bI0 aTprubyTa %TYPE
[PUBS3BIBAIOTCS APYTIHe IIePEMEHHBIE, TO I MCIOJIb3YOIIUX ee ePEMEHHbIX HEOOX0ANMO
3aj1aTh 3HAUEHME 110 YMOIYAHUIO. J[OIyCcTM, MbI OOBSIBIIN TIEPEMEHHY IO max_available_date
¢ orpaHnyeHnemM NOT NULL:

DECLARE

max_available_date DATE NOT NULL :=

ADD_MONTHS (SYSDATE, 3);
last_ship_date max_available_date%TYPE;

Takoe 0GbaBICHNIE mepeMeHHO¥ last_ship_date BBI30BET CIEAYIONIYTO OHH/I6Ky KOMITUJIATINN:
PLS_00218: a variable declared NOT NULL must have an initialization assignment.

Ecuiu BBI HCTIO/IBb3YETE TIEPEMEHHY 0, 00BSIBIEHHYIO ¢ OrpaHndeHrueM NOT NULL B 0ObsIBIIEHUH
¢ arpubyTOM %TYPE, 00513aTEJbHO YKAKUTE B 9TOM 0ObABIEHUHN ee HauasibHoe 3Hayenue. Ho
€CJIM UICTOYHMKOM 3HaUeHUH TepeMeHHOil aBJisieTcst cTosber 6a3bl JaHHbBIX, 00bsIBIEHHbII
¢ orpanndeHreM NOT NULL, JesiaTh 9TO He 00s13aTesIbHO, IIOCKOJIbKY B HOAOOHBIX Clydasx
orpaxdeHye NOT NULL Ha TlepeMeHHY0 He TIePEeHOCHTCS.

MoaTunbl AaHHbIX, onpeaensieMbie NporpaMmMmMCcToM

PL/SQL nonzepsknBaet onepatop SUBTYPE, KOTOPBIiA ITO3BOJISIET ITPOTPAMMHUCTY OIPEIEISTh
cOOCTBEHHBIE OATHIIB (MHOT/Ia HadbiBaeMble aOCTPAKTHBIMU THNAMHU AaHHbix ). B PL/SQL
HOJTHUIT IPEJICTABISIET COOOU HOBBIH THUII JAHHBIX C TEM jKe HAOOPOM IIPABILI, HO COKPAIIIEHHBIM
TTOIMHOKECTBOM 3HAYEHWI NCXOHOTO THTIA.

[ToaTumBI EAATCSA HA TBE KATETOPUML.

O MMoarun ¢ orpannyeHusamMu. Habop 3HaueHni 1oATHIIA ABJISETCH TOAMHOKECTBOM Ha-
6opa 3HaYeHMiT MCXOAHOIO THIIA aHHbIX. Harpumep, Tril POSITIVE SBJISIETCS IIOATUIIOM
BINARY_ INTEGER c orpaHnueHusiMu. B rmakeTe STANDARD, I/ie OIIPE/IEIISIIOTCS THITBI JIAHHBIX
1 QYHKINY cTaHAapTHOTO si3bika PL/SQL, moarum POSITIVE ONpenessieTCs CAeAYIONIM
06pasoMm:

SUBTYPE POSITIVE IS BINARY_INTEGER RANGE 1 .. 2147483647;
B nepemMeHHOM, 00bsABIEHHOM ¢ TUIIOM POSITIVE, MOI'YT XPaHUTLCS TOJIBKO I1€I0YUC/IEHHbIE
3uauenust 6osbiie 0.

O IMoarun 6€3 orpaHuyeHuit. ITOT HOATHII UMEET TAKOM ke HabOp 3HaYEeHMii, 4TO M UCXO/-
HBII TUI JaHHbIX. HanpuMep, i FLOAT SBJISIeTCS IOATUIIOM NUMBER 6e3 orpaHiyeHuil.
On onpeiesieH B nakete STANDARD CJIeZLy IOIUM 0OPa3oM:

SUBTYPE FLOAT IS NUMBER;

IMopruibr 06BABISIIOTCS B pasziesie 00bsiBieHnit anoHuMHoro 6;1oka PL/SQL, nporeaypsr,
dbyukun win makera. Paree yxke MpUBOAUICS TIPUMEDP OOBSIBJIEHNUS MOATUIIA U3 AKETa
STANDARD. O61iuii (hopMaT 06bSIBIEHUS TIOATHTIA:

SUBTYPE umsa_nodmuna IS 6a306bili_mun;



MpeobpazoBaH1st TUMOB AaHHbIX 179

BHECB uMﬂ_noamuna — WM HOBOTO OIIpeAe/IAEMOro Io/ITulla, a 66130627[11_7”1/[7’1 — HMZ THUIIa
JAaHHBIX, HAa KOTOPOM OCHOBBIBAETCA onpenem{eMHﬁ IIOATHII.

WHaue roBopsi, TOATHITHT IaHHBIX 6€3 OTpaHIMYEHUI — 9TO TICEBAOHUMBI HJIN aJIkTePHATUBHBIE
MMeHa UCXO/IHBIX TUTIOB JlaHHbIX. Heckobko mprMepoB:
PACKAGE utility
AS

SUBTYPE big_string IS VARCHAR2(32767);

SUBTYPE big db_string IS VARCHAR2(4000);
END utility;
NwmeiiTe B BULY, 4YTO Ha TlepeMeHHbIe, IPUBI3aHHbIE K TIO/J[TUILY, HEe PACIIPOCTPaHSETCs oTpa-
HuyeHne NOT NULL, a TakyKe UTHOPUPYIOTCS HadaIbHbIE 3HAYEHUS, BKJIIOUEHHbIE B ICXOTHOE
00bABIEHUE epeMeHHON MK CIieTnUKAIITio CTOOIA.

Mpeob6pa3zoBaHus TUNOB AaHHbIX

B x071€ BBITIOTHEHUS TIPOTPAMMBI 4ACTO BO3HUKAET HEOOXOAUMOCTD IIPe0OPA30BAHIIS TAHHBIX

U3 OJIHOTO THIIa B Apyroii. [IpeobGpasoBaHie MOKET BBIIOJHATHCS ABYMST CIOCODAMU:

O HesBHO — NOUCK «ONTUMAJIBHOTO BAPUAHTa» IOPYYAETCA UCHIOJHUTENbHOMY A1py PL/
SQL;

O SIBHO — mpeoGpasoBaHUe BBIMOTHSIETCS BBI30BOM (DYHKIUU WU COOTBETCTBYIONIAM
omnepatopom PL/SQL.

B sToM pasnesne Mbr cHavasa padbepemcst, kak B PL/SQL BoImoHsIoTCsI HestBHbIE TPeobpa-

30BaHWsI, @ 3aTeM TepeiijieM K H3yueHnto QyHKIMIT 1 O1epaTopoB SIBHOTO TPE0OPA30BAHMSL.

HesiBHOe npeo6pa3oBaHue TUMNOB

ObHapy:xuB HeOOXOAUMOCTD TTpeobpazoBatust, PL/SQL mbitaeTcst IpuBecTH 3HAYEHKE K HY K-
HOMY THITy. BeposATHO, Bac yIUBUT, HACKOJIBKO YacTo 370 Aesaetcs. Ha puc. 7.2 mokasano,
KaKuyie BUJIbl HESIBHOTO ITpeobpa3oBanust TUIIOB BhinonHsiorcss PL/SQL.

B
3 R |usncine2] nowsm |wancisne| owte ORI | NUMBER | w%%wﬂ% | tong | Raw | Row | coB | BloB | NcloB |
CHAR L] L] L] L] L] L] L] L] [ ] L] L] L] L] L] L] L]
VARCHAR 2 L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
NCHAR L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
NVARCHAR2. L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
DATE L] L] L] L]
b | | o [ o | .
NUMBER L] L] L] L] L] L] L] L] L]
E{gﬁ?v— L] L] L] L] L] L] L] L] L]
ngABRLv{ L ] L] L] L] L] L] L] L] L] L]
m#EAGREVE [ ] L] L] L] L] L] L] L] L] L]
erTSE_GER L] L] L] L] L] L] L] L] L] L]
fﬁ:qn%Eﬁ L] L] L] L] L] L] L] L] L] L]
LONG L] L] L] L] L] L] L] L] L] L] L]
RAW L] L] L] L] L] L]
ROWID. d d hd
(L0B L] L] L] L] L] L]
BLOB hd
NCLOB L] L] L] L] L] L]

Puc. 7.2, HessHble npeobpa3oBaHmnst TUMNOB, BbinonHsemble PL/SQL



180 Inaea 7. PaboTa ¢ AaHHbIMW B MpOrpaMmax

HesiBroe ripeobpa3oBaHue THIIOB OCYIIECTBIISIETCS IIPH 33/[aHUH B OIIEPATOPE UJIU BHIPAKEHUN
JIUTEPAJILHOIO 3HAYEHUS B [IPaBUIILHOM BHYTpeHHeM dopmate, kotopoe PL/SQL npeobpasyer
o Mepe HeobxoaumMocTu. B ciexyromiem npumepe PL/SQL npeobpasyer IuTepanbHyo CTPOKY
«125» B uncioBoe 3Havenue 125 v IpHUCBAMBAET €ro YKCI0BOH epeMeHHOM:

DECLARE

a_number NUMBER;
BEGIN

a_number := '125"';
END;

HesiBHoe 11peo6pa3oBaHue TUIIOB BBITIOJIHSIETCS TAKKE IPU MEPejiade PorpaMMe apaMeTpoB
He Toro (hopMata, KOTOPBIH B Hell NCMIOIb3yeTcs. B caemyorett mporieaype TakuM ITapaMmeTpoM
sIBJIsieTcs ata. BeI3bIBas aTy Mpolieaypy, Bl Tepesiaete eii cTpoky B popmare I/[-MMM-IT,
KOTOpast aBTOMaTHYeCKH 11peoOpasyercs B Jary:

PROCEDURE change_hiredate
(emp_id_in IN INTEGER, hiredate_in IN DATE)

change_hiredate (1004, '12-DEC-94');

Hessroe npeobpazoBatue CTPOKH B JIaTy BBIIIOJHSAETCS B COOTBETCTBUU CO crieluuKanmei
NLS_DATE_FORMAT. IIpo6ieMa 3aKJIF0UaeTcst B TOM, UTO B CJIy4ae M3MeHeH st NLS_DATE_FORMAT
paboTa porpaMmbl OyeT HapylieHa.

OrpaHuueHus HessBHOro npeo6pasoBaHus

Kak BujiHO 13 puc. 7.2, mpeoOpa3oBaHiie MOKET BBITIOTHATHCS TOJIBKO MEKIY OTPeIeIeHHBIMI
tunamu gauubx; PL/SQL He MoskeT peoOpa3oBaTh IPOM3BOJIbHBIN THIT IAHHBIX B 060
npyroit. Bosee Toro, Ipu HEKOTOPHIX HESIBHBIX TPEO0OPA30BAHUSX THIIOB FEHEPUPYIOTCSI HC-
KJIoYeHus. BosbMeM ciielyolyIo onepariio IpUCBauBaHus:

DECLARE

a_number NUMBER;
BEGIN

a_number := ‘'abc';
END;

B PL/SQL nenb3s npeobpa3oBath CTPOKY «abc» B 4KCII0, T09TOMY IIPH BBIIOJIHEHUU [IPHU-
BEJIEHHOTO KOJ[a UHUIIUUPYETCST UCKIoueHre VALUE_ERROR. Bbl caMut I0JKHBI 103260 TUTHCS
0 TOM, 4TOOBI 3HaUYeHue, A1 Kotoporo PL/SQL BbinonHseT npeobpasoBaHue TUIIOB, MOIJIO
ObITH KOHBEPTUPOBAHO Oe3 OIUGOK.

HepocTaTku HesIBHOro npeobpazoBaHus

HesiBHOe 11peobpa3oBaHue THIIOB UMEET Psiji HEJIOCTATKOB.

O PL/SQL orHOCHTCS K sI3BIKAM €O cTaTudecKoi tunusarueii. HesiBHbIE 1peobpasoBanus
03HAYAIOT MOTEPI0 HEKOTOPBIX MPENMYTIECTB CTATUYECKON TUITU3AINN — TaKUX, KaK sIC-
HOCTb M HAJIE)KHOCTD KOJIA.

O Kaxkaoe HessBHOE IIpeoOpasoBaHie 03HAYAET YACTUYHYIO IIOTEPI0 KOHTPOJISL HaJl [PO-
rpammoit. [TporpaMmucT He BBITIOJIHSIET €70 CAMOCTOSITENHHO ¥ HUKAK UM He YIIPABJIsIET,
a JIMIIb TIPEANOJIATAET, YTO OHO GY/IET BBINIOJIHEHO U JACT JKesaeMblii a(hdext. B aTom ectb
BJIEMEHT HeolpeeneHHoCcTH — eciu komnanus Oracle uameHuT croco6 ujiu ycjaosue
BBITIOJIHEHUST TIPE0OPA30BAHUH, TO MOKET OTPA3UTLCS HA TIPOTPAMME.

O Hesashoe nipeo6paszosanre Tunos B PL/SQL saBucur ot korrekcta. OHO MoxeT pa6o-
TaTh B OAHON IporpaMme 1 He paboTaTh B APYTO, XOTS Ha IEPBbIN B3I KOJ KakKeTCs
onuHakoBbiM. KpoMe Toro, pesyibrar peoOpasoBaHust THUIIOB He BCErla COOTBETCTBYET
OJKUJIAHUSIMU TTPOTPAMMHUCTA.
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O TIporpaMmy Jierde 4uTaTh U MOHSATH, €CJIU JaHHbIE B HE TPe06PasyoTCst IBHO, IIOCKOJIb-
Ky U 9TOM (DUKCUPYIOTCS PA3IHYMsI MEKILY TUIIAMU JAHHBIX B PA3HBIX TaOJIUIAX M
B Tabuite u xoge. VICKIouast U3 mporpaMMbl CKPBITBIE JEHCTBUS, BbI YCTPAHSIETE U 0-
TEHIHATBHY IO BO3MOKHOCTD OMIHOOK.

Takum o6pazom, B SQL u PL/SQL pekomenayercst uzberarb HESIBHOrO npeodpa3oBaHust

TumoB. JIydiie moab30BaThest (hYHKIUSMIE, KOTOPBIE BBITOTHSIOT SIBHOE MTPeodpa3oBaHme —

9TO TapaHTHPYET, YTO PE3yJIbraT IMpeobpazoBaHus OyAeT TOYHO COOTBETCTBOBATH BAIIMM

OKUJIAHWISIM.

siBHOe npeobpa3oBaHue TUNOB

Oracle npegocrasisier oOUIUPHBIN HAO0P GYHKIUI U ONEPATOPOB, C TIOMOIIBIO KOTOPBIX
MO’KHO BBINOJHUTH TIpeoOpasoBarue THIoB aHHbix B SQL u PL/SQL. VIX noJHbIi crucok
npuseseH B tabr. 7.1. Boubiiast yacth (GyHKIUIT OMUCBIBAETCS B APYIUX IJIABaX KHUTH (17151
HUX B II0CJIeAHEM CToJIONe yKasan HoMep raBbl). O QyHKIMSAX, KOTOPble HUT/E B KHUTE He
OTIMCAHBI, PACCKA3bIBAETCSI JIAJIee B HTOH IJIaBe.

Ta6nuua 7.1. BctpoeHHble GyHKUMM npeobpa3oBaHus

DyHKUMA BbinonHsieMoe npeo6pa3oBaHue Fnasa

ASCIISTR Crpoky u3 noboro Habopa cumsonos B cTpoky ASCII u3 Habopa cumeo- | 8
noB 6a3bl AaHHbIX

CAST OpHO 3HauyeHMe BCTPOEHHOMO TUMa AaHHbLIX MW KOIEKUMM B APYron 7,9, 10
BCTPOEHHbIV TUN AaHHbLIX UMW KOMMEKUMIO. 3TOT CNoco6 MOXET UCMOsb-
30BaTbC BMECTO TPAAULIMOHHBIX (PYHKUMI (Takmx, kak TO_DATE)

CHARTOROWID CTpoky B 3HauyeHue Tuna ROWID 7

CONVERT CTpoky 13 oaHOro Habopa CMMBOJIOB B ApYroMn 7

FROM_Tz B 3HaueHne Trna TIMESTAMP pobasnsieT nHbOpMaumio 0 YacoBOM 10
nosice, npeobpasyst ero TeM camMbiM B 3HadeHne Tuna TIMESTAMP WITH
TIME ZONE

HEXTORAW 3HayeHne 13 LeCTHAALATEPUYHON CUCTEMbI B 3HaYeHne Tuna RAW 7

MULTISET Tabnuuy 6a3bl AaHHbIX B KONNEKLUMIO 12

NUMTODSINTERVAL Yucno (unm uncnosoe BoipaxkeHne) B nutepan INTERVAL DAY TO 10
SECOND

NUMTOYMINTERVAL Yucno (unm uncnosoe BbipaxkeHue) B nuTepan INTERVAL YEAR TO MONTH | 10

RAWTOHEX, 3HadeHne TMNa RAW B LecTHaguaTepuyHblii opMaT 7

RAWTONHEX

REFTOHEX 3HaueHwue Tuna REF B CMMBO/bHYIO CTPOKY, COAEPXALLYIO ero LecTHa- 26
JAuaTepuyHoe npeacTaBneHne

ROWIDTOCHAR, [BonyHoe 3HaveHue Tuna ROWID B CMMBOSIbHYIO CTPOKY 7

ROWIDTONCHAR

TABLE Konnekuuto B Tabnuuy 6a3bl AaHHbIX; MO CBOEMY AENCTBUIO 0bpaTHa 12
yHKummn MULTISET

THE 3HaueHue cTonbua B CTPOKY BUPTYanbHOM Tabnuupbl 6a3bl AaHHbIX 12

TO_BINARY_FLOAT Yucno nnm ctpoky B BINARY_FLOAT 9

TO_BINARY_DOUBLE Yncno nnm ctpoky B BINARY_DOUBLE 9

TO_CHAR, TO_NCHAR | Yucno B ctpoky (VARCHAR2 mnm NVARCHAR2 cOOTBETCTBEHHO) 9

(uncnosas Bepcust)

TO_CHAR, TO_NCHAR | [daTy B CTpOKY 10

(Bepcusi ansa gar)

TO_CHAR, TO_NCHAR | [aHHble 13 Habopa cMMB0I0B 6a3bl AaHHLIX B HAbOp CMMBOMIOB 8

(cumBoOnbHas Bepcus) HaLUMOHANbHOrO fA3blKa

TO_BLOB 3HayeHne Tuna RAW B BLOB 13

npodondicenue 5
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Ta6bnuua 7.1 (npogosnkeHne)

DYyHKUMSA BbinosiHsieMoe npeobpa3soBaHue nasa
TO_CLOB, TO_NCLOB 3Hayenve Tvna VARCHAR2, NVARCHAR2 nnm NCLOB B CLOB (nm6o NCLOB) | 13
TO_DATE CTpoky B gaty 10
TO_DSINTERVAL CumBonbHyto cTpoky Tuna CHAR, VARCHAR2, NCHAR un1 NVARCHAR2 10
B Tvn INTERVAL DAY TO SECOND
TO_LOB 3HaueHwue Tuna LONG B LOB 13
TO_MULTI_BYTE OpnHobalToBbIE CUMBOJIbI UCXOAHOV CTPOKM B MX MHOrO6anToBbIE 8
3KBUBANEHTbI (€C/IN 3TO BO3MOXHO)
TO_NUMBER Ctpoky nnm uncno (Hanpumep, BINARY_FLOAT) B8 NUMBER 9
TO_RAW 3HaueHwue Tuna BLOB B RAW 13
TO_SINGLE_BYTE MHoro6aiToBble CUMBOJIbI UCXOAHOM CTPOKW B COOTBETCTBYHOLLME 8
0HO6aNTOBbLIE CUMBOJTbI
TO_TIMESTAMP CMMBONbHYIO CTPOKY B 3HayeHue Tuna TIMESTAMP 10
TO_TIMESTAMP_TZ CMMBONbHYIO CTPOKY B 3HadeHue Tuna TO_TIMESTAMP_TZ 10
TO_YMINTERVAL CumsonbHyto cTpoky Tuna CHAR, VARCHAR2, NCHAR nnn NVARCHAR2 10
B 3HayeHue Tuna INTERVAL YEAR TO MONTH
TRANSLATE ... USING TekcT B Habop CMMBOJIOB, 3aaHHbIN Al Npeobpas3oBaHus Habopa 8
CUMBOJ10B 6a3bl AaHHbIX B HALMOHasIbHbIN Habop CMMBOMIOB
UNISTR CTpoKy Npou3BoJIbHOro Habopa cvMBosoB B KOHMKOA 8, 25

®yHkuns CHARTOROWID
[Ipeobpasyer cTPOKy THIa CHAR 1/ VARCHAR2 B 3HaueHue Tuiia ROWID. Cunrakcuc GyHKIMH:

FUNCTION CHARTOROWID (ucxomHas_cTpoka IN CHAR) RETURN ROWID

FUNCTION CHARTOROWID (McxoaHas_cTpoka IN VARCHAR2) RETURN ROWID

st yenenroro npeo6pasosatus Gyukimreii CHARTOROWID crpoka f0J7KHA COCTOSITh
u3 18 cumBoIOB B hopmare:

00000000OE55655CCC

rae 000000 — nomep obbekTa ganHbX, DD — orHOCUTENBHBIH HOMep (aiina Gazbl
nauneix, BEBBBB — Homep 6ii0ka B daiiie, a CCC — HoMep cTpoku B 6J10Ke. Bee yerhipe
KoMIoHeHTa 3a1aiorcst B popmare Base64. Eciivt ncxo/iHast cTpoka He COOTBETCTBYET 3TOMY
dopmaTy, UHUITUUPYETCST UCKIoYeHne VALUE_ERROR.

®yHkuusa CAST

DyHKIWsT CAST SIBISIETCS O4eHb YI0OHBIM M THOKUM MEXaHHU3MOM TTPe06PA30BAHUSI IAHHDIX.
Omna nipeobpaszyer 3uauenue JoO0ro (WM OYTH JI060T0) BCTPOEHHOTO TUIIA JAHHBIX UJIH
KOJIJIEKIIUHU B IPYTON BCTPOEHHBII TUII JAHHBIX WM KOJUJIEKIIUIO, U CKOPee Bcero, Oyaer
3HAKOMA BCEM IIPOTPAMMHUCTAM C OIBITOM PabOThI Ha 00bEKTHO-OPUEHTUPOBAHHBIX SI3bIKAX.

C nomo1ipio pyHKIHKE CAST MOKHO TIPe06pa3oBaTh HEMMEHOBAHHOE BhIpaKeHUe (YKCIIO, JaTYy,
NULL 1 rake pe3yJIbTat MoA3aIpoca) N UMEHOBAHHYIO KOJIEKIINIO (HAIIpUMep, BJIOKEHHYIO
TabJINILY ) B TUII JAHHBIX MJIM UMEHOBAHHYIO KOJUIEKIMIO COBMECTUMOTO THIIA.

JomnycTrmble IpeobpasoBaHKst MEKLY BCTPOEHHBIMU THIIAMU JAHHbBIX TI0Ka3aHbl Ha puc. 7.3.
Heo6x011M0 co6JII0aTh CJIeyIOIINE TPABUIA:

O He monycKaercs 1IpeodpazoBaHue TUIIOB JaHHbIX LONG, LONG RAW, JIIOOBIX THIIOB JAHHBIX
LOB 1 TUIOB, cerudnaeckux g Oracle;

QO o0bosHaueHNIO «DATE» Ha PUCYHKE COOTBETCTBYIOT THITHI TAHHBIX DATE, TIMESTAMP, TIMESTAMP
WITH TIMEZONE, INTERVAL DAY TO SECOND 11 INTERVAL YEAR TO MONTH;

Q 1st peobpa3oBaHust UMEHOBAHHON KOJUIEKIINH OTIPEAEJIEHHOTO THIA B MMEHOBAHHYIO KOJI-
JIEKITHIO IPYTOTO THIA HYKHO, UTOOBI 9JIEMEHTHI 06EMX KOJLIEKITHIA MMETH OTHAKOBBIH THIT;
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B DATE,
BINARY_FLOAT, | CHAR, TIMESTAMP, ROWID, NCHAR,

M3 BINARY_DOUBLE | VARCHAR2 NUMBER INTERVAL RAW UROWID NVARCHAR2
BINARY_FLOAT, [ [ ° °
BINARY_DOUBLE
CHAR, [ ] [ ] ° [ ] [ ] [
VARCHAR2

[ ] [ [ ] [
NUMBER
DATE,
TIMESTAMP, [ J [ J [ ]
INTERVAL

[ [ ] [ ]

RAW
ROWID, [ ]
UROWID
NCHAR, [ ° [
NVARCHAR2

Puc. 7.3. MNpeobpazoBaHme BCTPOEHHbIX TUMOB AaHHbIX

QO TuI1 UROWID He MOKET GbITh ITpeodpa3oBat B ROWID, ecJiii UROWID COAEPIKUT 3HAYEHIE ROWID
MHJIEKC-TabJIHIBL.

Huzke puBe/ieH IPUMep UCTIONb30BaHUsT (GYHKIIUH CAST JIUIst TPeoOPA3OBAHMS CKAISTPHBIX

THUIIOB JaHHbIX. Ee BbI30B MOsKeT ObITh BKII0OYeH B SQL-komMaHy:

SELECT employee_id, cast (hire_date AS VARCHAR2 (30))
FROM employee;

Taxske Bo3aMoskeH BbI30B B cuHTakcuce PL/SQL:

DECLARE

hd_display VARCHAR2 (30);
BEGIN

hd_display := CAST (SYSDATE AS VARCHAR2);
END;

HamHoro GoJiee MHTepecHOE TIPUMeHeHne CAST BeTpedaeTcst mpu paboTe ¢ KOJUIEKIIUSIME
PL/SQL (BoxeHHbIMEU TabIUIIaMu 1 VARRAY ), TIOCKOJIBKY 3Ta (QDYHKIIHS TIO3BOJISIET TIPE0D-
Pa30BBIBATH KOJUIEKITHIO U3 OJIHOTO THIIA B pyroii. KpoMe Toro, CAST MOXKET HCIOTb30BATLCS
1utst pabotet (u3 uHCeTpyKIuit SQL) ¢ Kosutekueit, o0bsiBrenHon Kak epemertas PL/SQL.

O6e Tembl TOAPOOHO paccMaTpPUBAIOTC B TIaBe 12, a cieAyoIuil IpuMep JaeT HEKOTOPOoe
npejcTaBieHne 0 CHHTAKCUCe U BO3MOKHOCTAX MpeoOpasoBatus. CHavasa Mbl CO3/1aeM JIBa
THUIIA BJIOKEHHBIX TaOJIMI M OIHY PEIAIMOHHYO TaOJUILY:
CREATE TYPE names_t AS TABLE OF VARCHAR2 (100);
CREATE TYPE authors_t AS TABLE OF VARCHAR2 (100);
CREATE TABLE favorite_authors (name VARCHAR2(200))
[lanee numeTca TporpaMMa, KOTOpasl CBA3BIBAET JaHHBbIE U3 TaOMUIEI favorite_authors
C COZIEPKUMBIM BJIO;KEHHOU TabJIMIIbI, OOBSIBJIEHHON U 3alI0JIHEHHOU B PYTON TIPOrpaMMe.
PaccMoTpuM crienyionuii 6J10K:
/* o®ann B Cetun: cast.sql */
DECLARE

scifi_favorites  authors_t

:= authors_t ('Sheri S. Tepper', 'Orson Scott Card', 'Gene Wolfe');

BEGIN
DBMS_OUTPUT.put_line ('I recommend that you read books by:');

AUV hwWNER

npodondicenue 5
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7 FOR rec IN (SELECT column_value favs

8 FROM TABLE (CAST (scifi_favorites AS names_t))
9 UNION

10 SELECT NAME

11 FROM favorite_authors)

12 LooP

13 DBMS_OUTPUT.put_line (rec.favs);

14 END LOOP;

15 END;

B ctpokax 2 u 3 00DBABIAETCS JOKAIbHAsA BIOKEHHAd TaOJINIa, 3al0aHAeMas UMEHAMNI He-
CKOJIBKUX TIOITYJIAPHBIX aBTOPOB. B CTPOKax 7-11c¢ TIOMOIIbIO OIlepaTopa UNION 06T>eI[I/IHH-
I0TCSI CTPOKM TabnI favorite_authors m scifi_favorites. /I 5TOT0 BIOKeHHAs Tabauia
scifi_favorites (JlokajabHas 1 He BuanMast s siapa SQL) npeobpasyemcst ¢ UCoib30BaHN-
eM (pyHKIM CAST B KOJIJIEKITHIO T names_t. Takoe Hpeo6pa30BaHI/Ie BO3MOJKHO 6J1ar011apﬂ
COBMECTUMOCTH UX TUIIOB JaHHLIX. [Tocite HpeO6pa30BaHI/IH BBI30B KOMaH bl TABLE coo01aer
aapy SQL, 9To BIOKEHHASA TabJInIa ZOKHA WHTEPIPETUPOBATHCS Kak pessmonHas. Ha
9KPaH BbIBOJATCA CJIAEAYIONINE PE3YJAbTAThI:

I recommend that you read books by:

Gene Wolfe

Orson Scott Card

Robert Harris

Sheri S. Tepper

Tom Segev
Toni Morrison

®yHkuus CONVERT
ITpeobpasyer CTPOKY U3 OHOTO Habopa CUMBOJIOB B Apyroi. CuHTakcuC (PyHKIUN:

FUNCTION CONVERT
(ucxodHas_cmpoka IN VARCHAR2,
HOBbIl_Habop_cumBoaoB VARCHAR2
[, cmapeiii_Habop_cumBonoB VARCHAR2])
RETURN VARCHAR2
Tpetuit apryMeHT cmapotii_Habop _cume0106 He sIBIsieTcst 00s13aTeTbHBIM. Eciii oH He 3a1aH,

HPUMEHSIETCST HAOOP CUMBOJIOB, UCIIOJIb3YEMBI B 6a3e IAHHBIX 110 YMOJIYAHHIO.

DyHKIWMsT CONVERT He nepegodum cioBa uin Gppasbl ¢ OJHOTO sI3bIKA Ha APYTOIi, 8 3aMEHsIET
OYKBBI UJIM CHMBOJIBI OHOTO HAOOPa CUMBOJIOB OYKBaMU UJIM CUMBOJIAMHU JIPYTOTO.

JlBa cambIx pacrpocTpaHeHHbIX Habopa cuMBoa0B — WESMSWIN1252 (8-paspsaambiii Ha-
60p cumBoJioB Microsoft Windows, kogosast crpanuia 1252) u AL16UTF16 (16-paspsianbiii
Habop cumBoJioB FOHUKO).

®yHkuns HEXTORAW

[Tpeo6pasyeT IeCcTHAMIATEPUYHYIO CTPOKY THTa CHAR HMJI VARCHAR2 B 3HaYeHMeE THIA RAW.
Cunrakcrc GyHKIUN HEXTORAW:

FUNCTION HEXTORAW (ucxodHas_cmpoka IN CHAR) RETURN RAW
FUNCTION HEXTORAW (ucxodHas_cmpoka IN VARCHAR2) RETURN RAW
®yHkuns RAWTOHEX

[TpeobpasyeT 3HaYeHNE THUTTA RAW B TITECTHAATIATEPUIHYTO CTPOKY THITa VARCHAR2, CHHTaKCHC
(pyHKIIII RAWTOHEX:

FUNCTION RAWTOHEX (06ouyHoe_3HayeHue IN RAW) RETURN VARCHAR2
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DyHK1Mst RAWTOHEX BCeria BO3BpalllaeT CTPOKY IepeMeHHOM JAJIMHBL, XOTs oOpaTHas eii repe-
rpyxennas Gyuxuus HEXTORAW noazepkuBaer 06a TUIIA CTPOK.

®yHkuns ROWIDTOCHAR

[Ipeobpasyer ABOMYHOE 3HAUEHHE THIIa ROWID B CTPOKY THIa VARCHAR2. CuHTaKcKC hyHKIMN
ROWIDTOCHAR:

FUNCTION ROWIDTOCHAR (ucxodHas_cmpoka IN ROWID ) RETURN VARCHAR2

Bossparmaemas dynkmmei cTpoka nMeeT caenyiomuii popmart:

00000000OE55655CCC

rre OO0000 — nomep ob6bekTa ganubx, DDD — OTHOCUTEBHDINA HOMED (aiina 6a3bl
nauneix, BEBBEB — nomep 6;10ka B daiine, a CCC — Homep cTpoku B 6;10Ke. Bee yernipe
KOMITOHEHTa 3a/1al0Tcst B hpopmarte Base64. [Tpumep:

AAARYiAAEAAAEG8AAB



CTpoku

[TepeMeHHbIE CUMBOJIbHBIX TUIIOB IIPeIHA3HAYEHDI /ISt XPAHEHUS TEKCTa, a I Pa0OThI ¢ HUMU
HCIOJB3YIOTCS CUMBOJIbHBIE (DyHKIMKI. PaboTa ¢ CUMBOJIBHBIME JaHHBIMU 3HAUUTEIBHO
Pas3IM9aeTcs Mo CAOKHOCTH OT MPOCTOM 10 BECbMa HETPUBUANLHON. B a0l riaBe 6asoBbie
cpencrea PL/SQL o pabore co CTPOKaMU PACCMATPUBAIOTCS B KOHTEKCTE OHOOAUTOBBIX
HabOPOB CUMBOJIOB — HAIIPUMED, TeX, KOTOPbIE TPAAUIMOHHO UCIIONb3YIOTCS B 3araiHoi
Esporie u CIITA. Ecaiu Bb paGotaere B lOHUKOME WKt B ApyTroil MHOr06aiiTOBOI KOJUPOBKE
WJIM Ballie IPUIOKEHKE JOJKHO MOIEPKUBATD HECKOJIBKO SI3bIKOB, 00513aT€IbHO 03HAKOMb-
TeCh ¢ MPOobIeMaMu TII00aIN3AIUHY U JIOKAIU3AIMY B TJIaBe 25.

Xotst tunet CLOB (Character Large OBject) u LONG TeopeTndeckn ToxKe MOKHO
OTHECTH K CIMBOJIBHBIM THIIAM, 110 TIPUHITUIIAM UCHOJb30BAaHUS OHU OTJINYAIOTCS OT
CHIMBOJIBHBIX THIIOB, PACCMATPUBAEMBIX B 3TOI1 riaBe. VX Jryuie paccMaTrpuBaTh Kak
6ouibiiine 06bEKTHBIE THITBL (CM. TJIaBy 13).

CTpOKOBbIe TUNbl AaHHbIX

Oracle nopepkuBaeT 4eThipe CTPOKOBBIX TUIA AaHHBIX (Tabu. 8.1). BeiGop Tumna 3aBucur
OT /1ByX (haKTOPOB:

QO Pabotaere Jiu BbI CO CTPOKAMU [IePeMEHHON Wn (PUKCUPOBAHHOM JINHBI?

O XotTuTe JIK BbI UCII0JIB30BaTh HAGOP CUMBOJIOB Ga3bl IAHHBIX WJIH HAIIMOHAJIBHBINA HAOOD

CHMBOJIOB?
DUKCMpOBaHHaA ANIMHa MepemeHHas AnvHa
Habop cumBonoB 6a3bl AaHHbIX CHAR VARCHAR2
HaumnoHanbHbI HAabop CMBOJOB NCHAR NVARCHAR2

Turnbl gaHHbIX GUKCUPOBAHHOI JMHBI — CHAR 1 NCHAR — B tipuisioskenusx Oracle ucriosib-
3YI0TCSL O4€Hb PeiKo. VX BooOIIe He PEKOMEH/YETCsI TIPUMEHSITh, €CJIH HET 0COOBIX IPUYNH
paboTaTh UIMEHHO CO CTPOKO# (prkcupoBanHoi aymnbl. lanee, B pasnene «Cmemnienue 3Ha-
YeHUiT CHAR 1 VARCHAR2» PacCcKa3bIBAeTCsI O MpobiieMax, KOTOPbIE MOTYT BO3HUKHYTH ITPU CO-
BMECTHOM HCIIOJIb30BAHUU CTPOKOBBIX IT€PEMEHHBIX (PUKCUPOBAHHOM U ITEPEMEHHOH JITTUHBI
(U1l NCHAR 11 NVARCHAR2 PacCMaTpUBAIOTCS B ryiaBe 25).
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Tvn gaHHbix VARCHAR2

B mepeMeHHBIX THITa VARCHAR2 XPaHSITCSI CHMBOJIBHBIE CTPOKH TTepeMeHHOM 1yuHbL [Tpn 06b-
SIBJIEHUU TaKOHW CTPOKMU JIJISI Hee OlpesiesideTcss MaKCUMaJsbHas JJTuHa B Mamna3one oT 1 10
32 767 GaiiT. MakcuMmasibHas JIMHA MOYKET 3a/1aBaThCs B GaliTax MM CMMBOJIAX, HO B JII0OOM
cilydae KOMITUJISTOP ompezesisier ee B Gaiitax. O0muil cunTakcuc oObsiBaeHnst VARCHAR2:

umsa_nepemerHoli VARCHAR2 (makc_OdauHa [CHAR | BYTE]);

3mech umsi_nepemennoli — uMsi 00bSIBJIIEMON TIEPEMEHHOI, MaAKC OMUHA — ee MAKCUMAJIbHAST
JIJTNHA, @ CHAR 1 BYTE — apTyMeHTBHI, YKa3bIBAIOIIHe, YTO MAaKCUMAaJIbHAS IJINHA BbIPAXKAETCS
B CIMBOJIAaX UK B GaiiTax COOTBETCTBEHHO.

Ecau makcumambHast 1yiHa CTPOKOBOM IlepeMeHHOM VARCHAR2 3a/1a€TCsI B CUMBOJIaX (CIIeIu-
(dbukatop CHAR), TO ee peajbHast AJUHA B GaiiTaX BIYUCASAETCS HA OCHOBE MaKCUMAJIbHOIO
KoJindecTBa 6aiiToB, MCIOIb3YEMBbIX JIJIs IPEACTAaBIEHUS OHOTO ciMBoJa. Hanpumep, Habop
cumBoioB IOHUKoma UTF-8 ricmomb3yer A71st TpeicTaBaeHnsT HEKOTOPBIX CUMBOJIOB /10 4 Gaii-
TOB; CJIeloBaTeNIbHO, eciin Bbl pabotaere ¢ UTF-8, 00bsiBIeHNE TIEpEMEHHOM THIIa VARCHAR?2,
MaKCHMAaJbHas JJIMHA KOTOpoli cocraBasteT 100 cMMBOJIOB, SKBUBATEHTHO OOBABIECHHIO STON
JKe MepeMEeHHON ¢ MakCUMasIbHol unHoit 300 GailT.

Cuerudurarop muasi CHAR ucosnb3yercst B OCHOBHOM 1pu paboTe ¢ MHOTOGAiiTo-
BbIMM HabopaMu cuMBOJIOB — TakuMu, kKak UTF-8. Habopsl cMMBOJIOB U ceMaHTHKa
orepanuii ¢ CHMBOJIbHBIMY JAHHBIMU PACCMATPUBAIOTCS B TJIaBe 25.

Eciu B 06bsiBIICHUY TIEPEMEHHO#T VARCHAR2 OITYCTHTH Cliellu(hUKATOP CHAR WK BYTE, TOr/Ia
3a/laHHOE 3HAYEHMeE [JINHbI Oy/IeT MHTEPIIPETUPOBAHO B GaiiTax UM CUMBOJIAX B 3aBUCUMOCTH
OT MapaMeTpa MHUInaau3annu NLS_LENGTH_SEMANTICS. TekyIee 3HaueHre MOKHO y3HATB,
00OpaTUBIIKUCH C 3aIIPOCOM K NLS_SESSION_PARAMETERS. HecKo/IbKO ITpUMEPOB OGbSABIICHMS
CTPOK THTIa VARCHAR2:
DECLARE

small_string VARCHAR2(4);

line_of_text VARCHAR2(2000);

feature_name VARCHAR2(100 BYTE); -- CTpoka AnuHoW 100 6aiT

emp_name VARCHAR2(30 CHAR); ------- CTpoka A/MHON 30 CUMBOJIOB
Wrak, MakcyMasIbHas JJIMHA TIepeMeHHoN Truia VARCHAR2 B PL/SQL cocrasiser 32 767 Gaiir.
IT0 orpaHUYeHIe AeICTBYET HE3ABUCUMO OT TOTO, OTIPEIEISIETCST JIU [IINHA CTPOKH B Gaiitax
nsu cumBodiax. lo Beixosia Bepeun 12¢ MakcuMasibHast IJIMHA TUITIA JaHHBIX VARCHAR2 ¢ SQL
6b1a pasaa 4000; B 12¢ ona GbLia yseanmdena 1o Mmakcumyma PL/SQL: 32 767 Gaiit. Oanako
CJIe[lyeT YYUThIBATD, 4TO SQL MO/IEPKUBAET ITOT MAKCUMYM TOJIBKO B TOM CJIydae, ecJiu 1a-
paMeTpy MHUINATU3AIN MAX_SQL_STRING_SIZE 33/1aHO 3HaUeHne EXTENDED; 110 YMOJTYaHWIO
HUCITOJIb3yeTCs 3HaueHnue STANDARD.

Ecim Bam morago6uTes paboTath co cTpokamu anuHoi 6omree 4000 6aiiT, paccMOTpPHUTE BO3-
MOKHOCTD UX XpaHEHUsT B cToJI0nax Tuia CLOB. O cTob11ax 9Toro Thia noApoOHO PACCKa3aHO
B ryaBe 13.

Tvn gaHHbiXx CHAR

Tun gaHHBIX CHAR OTIpEZIETISIET CTPOKY (PUKCUPOBaHHON IUHBL [1py 06bsIBIIEHIN TaKOH CTPO-
K1 HeoOXOMMO 3a/IaTh ee MaKCUMaJIbHYIO JJIMHY B Anarnasone ot 1 10 32 767 Gaiir. Jiuna
MOKET 3a/IaBaThCs Kak B OaiiTax, Tak M B CMMBOJIaX. Harprmep, ciemyrorime 1Ba 06 bsABIeHUS
cosgaror ctpoku amuaoi 100 6ait n 100 cMMBOJIOB COOTBETCTBEHHO:
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feature_name CHAR(100 BYTE);
feature_name CHAR(100 CHAR);

Peanbubiii pazmep 100-cMBOJIBHON CTPOKHU B GaiiTax 3aBUCUT OT TEKYIIEro Habopa CUMBO-
JI0B 6a3bl TaHHbIX. Ec/i ucionbayercst Habop CUMBOJIOB C TIePEeMEHHOMU AJIMHON KOIUPOBKH,
PL/SQL BbiziesisieT [Jist CTPOKHU CTOJIBKO MECTa, CKOJIbKO HEOOXOAUMO JIJIsl TPECTABICHHUSI
3aJIaHHOTO KOJNYECTBA CMBOJIOB ¢ MAaKCMaJTbHBIM KOTM4YecTBOM Gaiitos. Hampumep, B Ha-
6ope UTF-8, rae cumsosibl uMeloT aauny ot 1 10 4 Gaiit, PL/SQL 1ipu co3panuu CTPOKY st
xpatenus: 100 cumBosios 3apesepsupyer 300 Gaiit (3 6aiita x 100 cumMBOJIOB).

MBbI y7Ke 3HaeM, 4To TP OTCYTCTBUU clielupruKaTopa CHAR 1/Iu BYTE pe3yJbrar Oy/IeT 3aBUCeTh
oT mapameTpa NLS_LENGTH_SEMANTICS. [Ipi KOMIHUIIAIINY TPOTPaMMBI 3T HACTPOIKA COXPaHSI-
€TCs BMECTe ¢ Hell 1 MOJKET UCI0JIb30BaThCs TIOBTOPHO UJIU 3aMEHSTHCS TIPU ITOceAyonei
nepekomrirsinind. (Ilapamerpsr kommuisiiinm paceMarpuBaioTes B riase 20.) C HacTpoiiKoi
[0 YMOJIYAHUIO JIJIsI CJIEMYIONIET0 0ObsiBIeH st OYIeT co3/ana cTpoKa o 100 GaifT:
feature_name CHAR(100);

Ecau pumna crpoxu He ykasana, PL/SQL o6basut crpoky aaunoii 1 6aiit. ITpeanonoxkum,
nepeMeHHast OO bSIBIISIETCS TaK:

feature_name CHAR;

Kak ToIbKO 3TOH TepeMeHHO TpHUcBanBaeTCsl CTPOKA IIMHOM 6oJiee OHOTO cuMBoJia, PL/
SQL nHumuupyer yHuBepcaibHOe UCKIoueHne VALUE_ERROR. Ho 11pu aTOM He yKa3bIBaeTcs,
I/ie UMEHHO BO3HUKJIa pobJiemMa. Eciu ata ommbka Oblia 1ojrydeHa npu 00bsABIEHIN HOBBIX
[epeMEeHHbBIX UJIM KOHCTAHT, IIPOBEPETE CBOU O0bsIBJIEHNUS Ha HEOPEKHOE UCIIOJIb30BaHUE CHAR.
Yro6bl u3bekaTh MpobaeM U 00JerduTh paboTy IPOrPaMMUCTOB, KOTOPbIE IPUAYT BaM Ha
CMeHY, 8cez0a yKasbIBaiiTe IJIMHY CTPOKHU TUIa CHAR. HeckoIbKO IIpuMepoB:

yes_or_no CHAR (1) DEFAULT 'Y';

line_of_text CHAR (80 CHAR); ----- Bcerpa Bce 80 cumBonos!

whole_paragraph CHAR (10000 BYTE); -- MogymaiiTe 060 Bcex 3Tux npobenax...

[TockosbKy CTpOKa THIIa CHAR nMeeT hukcrpoBatiyio aauny, PL/SQL npu HeoOXoauMocTn
JIOTIOJIHAET CIIPaBa MPUCBOEHHOE 3HAUeHue mpobesiaMu, 4ToObl (hakTHYecKast JJIMHA COOT-
BETCTBOBAJIA MAKCUMaJIbHOM, yKa3aHHO B 00 bsIBJIEHUH.

Jlo Bbixona Bepcun 12¢ MakcuMasIbHas UTMHA THIIA JTaHHBIX CHAR ¢ SQL 6bia pasha 2000; B 12¢
oHa Obliia yBesmyena g0 MakcumyMa PL/SQL: 32 767 Gaiit. OnHako cieyer yYuTbiBaTh, 4TO
SQL moxep:KuBaeT 3TOT MAKCUMYM TOJIBKO B TOM CJTy4Yae, €CTU TapaMeTpy UHUTTHATU3ATIIT
MAX_SQL_STRING_SIZE 3a/1aHO 3HaUYeHue EXTENDED.

CtpokoBbie noaTUnbl

PL/SQL nojepkuBaeT HEKOTOPbIe CTPOKOBbIE MOATHIIL (Tabr. 8.1), KOTOpbIe TOXKe MOTYT
HCIIOJIB30BATHC 1151 O0bABJIEHIS CUMBOJIBHBIX CTPOK. MHOIME U3 9TUX MOATHUIIOB Olpe/ie-
JIEHBI TOJIBKO [Jist obecniederust copmectumoctu co crangaprom ANST SQL. Bpsix iu onn
BaM Kora-HuOy b IIOHAA00ATCs1, HO 3HATH O HUX BCE K€ HYIKHO.

Kasxp1it 13 mepeuncIeHHBIX B TabJIHUIIE MTOATHIIOB 9KBUBAJIEHTEH OJTHOMY 13 6a30BBIX THITOB
nauubix PL/SQL, ykasaHHbIx B ipaBoM croJibie. Hampumep:

feature_name VARCHAR2(100);

feature_name CHARACTER VARYING(100);

feature_name CHAR VARYING(109);

feature_name STRING(100);

IToaTuin VARCHAR 3aC/IyKMBaeT 0COOOT0 BHUMAHMSL. Y3Ke Ha IIPOTSKEHUU HECKOJIBKUX JIET KOP-
moparst Oracle cobupaeTcst UBMEHNTD ONpeieIeHNE TIOTHTIA JAHHBIX VARCHAR (B pe3yJibraTe
4ero OH mepecTaHeT ObITh S9KBUBAJIEHTHBIM VARCHAR2) ¥ IIPEAYTIPEKAAET, UTO TOJb30BATHCS
UM He cJIeiyer. S coryaceH ¢ 3Toi peKOMeHIaIneit: ecii CymecTBYeT omacHoOCTh, uto Oracle
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(s komutet ANSI) n3amenut rosezieHre VARCHAR, HEpa3yMHO I10JIaTaThCs HA €T0 TIOBE/IEHNE.
NcmonpaytiTe BMecTo Hero VARCHAR2.

Ta6nuua 8.1. CTpokoBble NOATUMbI U SKBMBANEHTHbIE TWMNbI AaHHbIX PL/SQL

MoaTun DKBMUBAJIGHTHbIA THUN
CHAR VARYING VARCHAR2
CHARACTER CHAR
CHARACTER VARYING VARCHAR2
NATIONAL CHAR NCHAR
NATIONAL CHAR VARYING NVARCHAR2
NATIONAL CHARACTER NCHAR
NATIONAL CHARACTER VARYING NVARCHAR2
NCHAR VARYING NVARCHAR2
STRING VARCHAR2
VARCHAR VARCHAR2

O pa6oTe co cTpokamMm

Pa6ora co cTpoKaMy B OCHOBHOM CBOJUTCS K BBI30BY MHOIOYKCJIEHHBIX BCTPOEHHBIX CTPO-
koBbIX (hyHKIwid Oracle, O3TOMY aBTOPBI PEKOMEH/IYIOT XOTs ObI B OOIINX YepPTax MO3HAKO-
MHTBCS ¢ GyHKIMsAMHA, npeiaraembiMu Oracle. B cireyiommux mojipasyiesiax Bbl y3Haere, Kak
3aIMCHIBATh CTPOKOBBIE KOHCTAHTBI, & TaKKe TTO3HAKOMUTECDH C BA)KHEHTITUMK CTPOKOBBIMU
pynkmmsmu.

OnpepneneHne CTPOKOBbIX KOHCTaHT

Oxun 13 crocoboB 3arpy3KU CTPOKOBBIX JaHHBIX B iporpamMmy PL/SQL 3akiiouaercs B Bbl-
MIOJTHEHUU MHCTPYKIMU SELECT, Bo3Bpallaolieil 3HaueHusl CTPOKOBOro Thuia. Takske BO3-
MOJKHO oIIpeiesieHre CTPOKOBBIX KOHCTAHT HEIIOCPEACTBEHHO B KOJIE. CTpOKOBbIe KOHCTaHTBI
3aKJIIOYal0TCA B OJ/IMHAPHbIE KaBbIYKU:

'Brighten the corner where you are.’

Eciin oHapHy 0 KaBbIUKY NOTPEOYETCS BKIIOYUTD B CTPOKOBYIO KOHCTAHTY, €€ MOKHO I1PO-
IyOGIUpPOBATS:

'Aren''t you glad you''re learning PL/SQL with O''Reilly?’

Ilpyroe, 6oJiee aieraHTHOE pellieHre OCHOBAHO Ha OIIPeieJIeHIH TI0JIb30BaTeIbCKUX OTPaHUY M-
Teseit cTpox. J[yis aToll 11esn ucmorb3yercs mpedukc q (Takske IOITyCKAeTCs UCTIOTh30BaHNE
cuMBoia Q BepxHero peructpa). [Ipumep:

q'!Aren't you glad you're learning PL/SQL with O'Reilly?!"’

WJIN:

q'{Aren't you glad you're learning PL/SQL with O'Reilly?}'

ITpu ucnonb3oBanun npeduKca q BCs CTPOKA J0JKHA ObITh 3aK/II09eHA B OJMHOYHBIE Ka-
BeIUKU. CHMBOJI, CIEAYIOMNUH 32 IePBOI KaBBIYKOU (BOCKIUIATETBHBIN 3HAK B TIEPBOM

U3 JIByX TIPUMEPOB), CTAHOBUTCS Ozpanuuumenem crpoku. Takum o6pasom, epBast CTPOKa
¢ pehUKCOM q COCTOUT U3 BCEX CUMBOJIOB MEK/Y IBYMsI BOCKJIUIATETHHBIMU 3HAKAMHU.

Ecnm nayasmbHbIM OrpaHUYKTENIEM SIBJISIETCS CUMBOI [, {, < miu (, TO KOHEYHBIM OTpa-
HUYKTEJEM J0JIKEH ObITh CUMBOII |, }, > MJIM ) COOTBETCTBEHHO.
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Kaxk ripaBuiio, B Iipe/iCTaBJIEHUY CTPOKOBBIX KOHCTAHT UCIIOJIb3YETCs HAGOP CUMBOJIOB Ha3bl
nanubix. Ecu koHcTanTa nprcBanBaeTcs repeMeHHON NCHAR uii NVARCHAR2, OHA HesIBHO
npeobpasyeTcst B CMMBOJIBI HAIIMOHATILHOTO Habopa (cm. riaBy 25). Oracle Boinostsier Takue
npeoGpa3soBaHus 110 Mepe HeOOXOAUMOCTH, U IIPOrPAMMUCTY 00 3TOM 3a00TUTHCS HE HYKHO.
Ecuu ke motTpebyercst SBHO yKa3aTh, YTO CTPOKOBAst KOHCTAHTA 3aa€TCSI B HAIMOHATIbHOM
naGope CUMBOJIOB, IOCTABETE Nepes Heil npeduke n:

n'Pils vom faf: 1€’

Yro06bl [IPH OIIPE/IEIEHUU CTPOKK B HAIMOHAIILHOM HAOOpe HEKOTOPbIe CUMBOJIbI 33/1aBAJIIChH
yucsioBbiMU Kofamu IOuMKoa, nconb3yiite npedukc u:

u'Pils vom fa\@eDF: 1\20AC'

3necy 00DF — ko Hemerkoii 6ykBbl «B», a 20AC — ko 3Haka eBpo. IlosyuenHast KOHCTaHTa
HE OTJINYAETCS OT MPEIIECTBYIONIETO TIPUMEPA € TIPEDUKCOM h.

3HavyeHre CTPOKOBON KOHCTAHTBI MO’KHO COXPAHUTh B IIEPEMEHHON OIIePaTOPOM ITPUCBAN-
BaHUS:

DECLARE

jonathans_motto VARCHAR2(50);
BEGIN

jonathans_motto := 'Brighten the corner where you are.';
END;

KoHcTaHThl Takske MOJKHO Ilepe/laBaTh BCTPOeHHbIM dyHKIMsIM. Hanpumep, cienyomnuit
BBI30B QYHKITNH LENGTH OoTIpesiesisieT KOJTMYecTBO CHMBOJIOB B IIepe/laHHON CTPOKe:
BEGIN

DBMS_OUTPUT.PUT_LINE(

LENGTH( 'Brighten the corner where you are.')
)5
END;
[Ipu BBITIOSTHEHUY 9TOTO KOJIa MBI Y3HAeM, YTO CTPOKA COCTOUT U3 34 CUMBOJIOB.

[Ipu oimonnennn koga PL/SQL 8 SQI¥Plus unu SQL Developer yacto BO3HUKAIOT 11PO-
6JIeMbI ¢ CUMBOJIOM &. J[€J10 B TOM, UTO B 9THX MPOrpaMMax yKasaHHbBII CUMBOJI HCIOJIb3Y -
eTcs B KayecTBe npedukca py 3amMene, 1, Berpetus ero, SQI*Plus sanpammBaer 3Hauyerme
nepeMenHoi. Harmpumep:
SQL> BEGIN

2 DBMS_OUTPUT.PUT_LINE ('Generating & saving test data.');

3 END;

4 /
Enter value for saving:
Y 11po6JieMbl CyIecTBYeT HeCKOJIbKO pelieHuit. OIHO U3 HUX, XOPOIIO TTOAXOIAIIEe st
SQI#Plus u SQL Developer, 3akitodaeTcs B BBIITIOJHEHINH KOMaH/Ibl SET DEFINE OFF, OT-
KJTIOYAIOITell TOICTAaHOBKY TTepeMeHHbIX. /J[pyTre peneHns mpuBoAATcs B kuure /[)xonarana
Tennnka «Oracle SQI¥Plus: The Definitive Guide» (usmarenscrso O'Reilly).

HeneuaTtaeMblieé CUMBOJIbI

Berpoennast GyHKIMst CHR 0cOGEHHO y00Ha B TeX CJIydasix, KOTAa B IPOTPaMMHBIH KO/
HEOOXO0MMO BKJIIOUNTH CCHIJIKY Ha HermeyaTaeMblil CUMBOJI. JIOyCTIM, BB CTPOUTE OTYET,
B KOTOPOM BBIBOJISTCS ajipeca KoMianuii. [IoMuMo cTpok ¢ Ha3BaHUSIMU TOPOJIA, CTPAHBI
U UHJIEKCA a/IPEC MOKET COEP;KATh /IO YETHIPEX IOTIOTHUTEIBbHBIX CTPOK, U 3HAUECHUE KaXKI0H
U3 HUX JIOJIZKHO BBIBOJMTHCS ¢ HOBOI cTpoKH. Bee cTpoku ajpeca MOKHO 0ObEANHUTD B OTHO
JIJTUHHOE TEKCTOBOE 3HAYEHUE U UCTI0JIb30BaTh (DYHKITUIO CHR /71T BCTABKU Pa3PhIBOB CTPOK
B HY’KHBIX MecTax. B crangaptroit koguposke ASCII cumBos HOBOI cTpoku nmeeT xof 10,
ITO9TOMY MIPOTPAMMa MOJKET BBITJISIIETD TaK:
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SELECT name || CHR(10)
|| address1l || CHR(10)
|| address2 || CHR(10)
|| city || ', ' || state || * ' || zipcode
AS company_address
FROM company

IMpeamonoxuM, B TabJuily Gblia BCTaBJIeHa CJAEAYIONIast CTPOKa:

BEGIN
INSERT INTO company
VALUES ('Harold Henderson',
'22 BUNKER COURT',

NULL,
"WYANDANCH',
"MN',
'66557");
COMMIT;
END;

/
BoiBoz OyIeT BBITJIAAETD TPUMEPHO TakK:
COMPANY_ADDRESS

Harold Henderson
22 BUNKER COURT

WYANDANCH, MN 66557

— Cumsou ¢ kogoM 10 o6o3HauaeT paspbis cTpoku B cucrtemax Linux u Unix. B Windows
{5’1“ ] r JUUISL 5TOM 1IN ucnoibayeTcst kombunanusa cumponos CHR(12)|CHR(10). BoamoskHo,
o B IPYTHX CPENax BaM IIPUIETCS UCIIOIb30BATh KaKHe-TO IPyTHe CUMBOJIBL.

2

””Jﬁ§5\=u
.. 4;".:\{ :Q._

He xorute, 4T0o6bl B BHIXOAHBIX JAaHHBIX IIPUCYTCTBOBAIM IIycThie cTpoku? Her mpobieM.

3ayaya JIeTKO pelaeTcss YMHBIM UCIOJIb30BaHNEM (QyHKIIUT NVL2:

SELECT name

|| NVL2(addressl, CHR(10) || addressi, ''")

|| NVL2(address2, CHR(10) || address2, '')

|| CHR(1@) || city || ', ' || state || ' ' || zipcode

AS company_address
FROM company

Termepp 3ampoc Bo3BpaiiaeT ouH 0T(HopMaTHPOBAHHBIH cTOIOEI Ha KoMITaHu0. DYHKITS
NVL2 BO3BpaIIaeT TPETHH apryMeHT, eCJIU ePBHI apryMeHT paBeH NULL, NI BTOPOI apTyMeHT
BO BCEX OCTAJIBHBIX CIyYasx. B maHHOM mpuMepe, ecjid 3HaYeHue addressl paBHO NULL, BO3-
Bpalaercs mycrast crpoka (' *); TO JKe caMoe IPOUCXOIUT C OCTAJIbHBIMHU CTOJIOIAMU aJIPECOB.
B pesyssrare mycras cTpoka ncue3aeT U3 ajipeca:

COMPANY_ADDRESS

Harold Henderson

22 BUNKER COURT

WYANDANCH, MN 66557

Oyukuus ASCII pakruuecku sBasiercss o6parHoii o orHoienuio k CHR: ona Bosspariaer
JIECTUYHOE MIPEICTaBIEHNE 3aIaHHOTO CUMBOJIa B Habope CUMBOJIOB Gasbl JaHHbBIX. Hanpu-
Mep, CleAyIomui pparMeHT BHIBOAUT JECATHYHbINA KO OYKBbI <] »:

BEGIN

DBMS_OUTPUT.PUT_LINE(ASCII('1'));
END;

Kak BrisicHsieTcst, 6ykBa «J» (110 kpaiineii mepe B komuposke UTF-8) npencrasiena koo 74.
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Wnrepecusie npumeps! ucnosb3oBanust hpyukimmn CHR npusoasres nanee, B pasnee
«TpamuITMOHHBIN TONCK 1 3aMeHa».

KoHkaTeHauus CTpPoK

CymuectByer /iBa criocoba 00beinHeHnst CTPOK: (GYHKIIUsI CONCAT 1 OIIEPATOP KOHKATEHATINH,
MIPE/ICTABIEHHBIH IBYMs BePTUKAJIBHBIMU YepTaMu | |. B mpakTudeckom nporpaMMyupoBaHun
HAMHOTO Yallle IIPUMEHSETCs ollepaTop KOHKaTeHauu. [[J1s 4ero Hy>KHBI /1B MEXaHU3Ma,
crpocute BbI? [les10 B TOM, UTO TIPH TPAHCJISAINHN KO/Ia MEKLY cepBepaMu, UCIIOJIb3YIOMIUMHU
konupoBku ASCII u EBCDIC, MoryT BOBHUKHYTb IPOOJIEMBI C CUMBOJIAME BEPTUKAIBHON
YepThl, 2 Ha HEKOTOPBIX KJIaBUATYPax Js BBOJA 3TUX CUMBOJIOB IIPUXOIUTCS MPOSIBJISATD
HACTOSIIIHE Yyjieca JOBKocTH. Eciin BaM HeyzoOHO paboTaTh ¢ BePTUKATIBHBIMU YePTAMU,
MCTIOb3YHiTe (GYHKINIO CONCAT, KOTOpAsi ITOJTy4YaeT B apTyMeHTa:

CONCAT (cmpokal, cmpoka2)

DyuKIiMst CONCAT Beer/ia IPUCOEANHSIET Cmpoky2 B KOHEI] cmpoku 1 1 BO3Bpalaer pe3yJibrar.
Ecnm ogra 3 1Byx cTpok paBHa NULL, (hyHKITHS CONCAT BO3BpAaIiaeT OTIMYHBIH OT NULL apry-
MmeHT. Eciir 06e cTpoku paBHBI NULL, TO CONCAT Bo3Bpaliaer NULL. Eciin BXojIHbIE CTPOKH He
OTHOCSITCS K TUITY CLOB, ITOTOBAsI CTPOKA OY/IET OTHOCUTHCS K TUITY VARCHAR2. Eciit oiHa min
00€e BXO/IHBIE CTPOKH OTHOCSTCSI K THITY CLOB, TO B pe3yJibTaTe KOHKaTeHAInK OyAeT MoJyYeH
TiT CLOB. Eciit oHa M3 CTPOK OTHOCUTCS K TUITY NCLOB, UTOTOBAsI CTPOKA TOXKE OTHOCUTCS
K THIy NCLOB. B 06111eM cirydae Bo3BpalliaeMoe 3Hau€H e OTHOCUTCS K THILY, COXPaHSIOIIEMY
MaKCUMyM Tosie3Hol nHpopmarmn. Heckomrbko mpruMepoB ncmoib3oBaHms CONCAT:
CONCAT ('abc', 'defg') --> 'abcdefg'
CONCAT (NULL, ‘def') --> 'def’
CONCAT ('ab', NULL) --> 'ab’
CONCAT (NULL, NULL) --> NULL
OG6parure BHuMaHue: GYHKIMS 1I03BOJIsIeT 00bEAUHATD TOJBKO [IBE CTPOKH, & OIEPaTOP
KOHKAaTEHAITNU — CPa3y HECKOJIbKO CTPOK. [Ipmmep:
DECLARE

x VARCHAR2(100);
BEGIN

x := 'abc' || 'def' || 'ghi';

DBMS_OUTPUT.PUT_LINE(x);
END;
Pesyunbrart:
abcdefghi

Jly1ig BeITIO/THEHNS aHAJIOTUYHON KOHKATEHAIIMH C UCTIOJIb30BaHMeEM CONCAT TIPUXOUTCS 3a-
JIeiiCTBOBATD BJIOKEHHBIE BbI3OBBI:

X := CONCAT(CONCAT('abc','def'),'ghi");

Kaxk Bumurte, onepatop || HE TOJIBKO yJj00Hee CONCAT, HO M IIPOTPAMMHbBIN KOJ MOJIy4aeTcs
HaMHOTO 00JIee TTOHSITHBIM.

Mpeo6bpa3zoBaHue perncrpa

Perucrp cuMBOJIOB 4aCTO MIPaeT BasKHYIO POJib B paboTe co ctpokamu. Harpumep, MoXKeT 11o-
Tpe6GoBaThCS CPABHUTD IBE CTPOKK HE3aBMCKMO OT PerrcTpa. Boibop peruenus a1oii mpobieMbl
3aBHCUT KaK OT BePCUU Gasbl JAHHBIX, TAK 1 OT 06JIaCTH JeiCTBUS BBITIOJHSIEMbBIX ONEPATHii.
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MNpeo6pazoBaHue CTPOKN K BEPXHEMY WM HUXKHEMY PErncTpy

[l pelenus pobJieM ¢ PeruCTPOM CUMBOJIOB MOYKHO BOCIIOJIb30BATbCH BCTPOEHHON (QyHK-
1reit UPPER WJti LOWER. DT (DyHKIIMHU TIPeoGpasyioT BCIO CTPOKY 3a OHY omepaiuio. IIpumep:

DECLARE
namel VARCHAR2(30) := 'Andrew Sears';
name2 VARCHAR2(30) := 'ANDREW SEARS';
BEGIN

IF LOWER(namel) = LOWER(name2) THEN
DBMS_OUTPUT.PUT_LINE( 'MMeHa coBnagawT.');
END IF;
END;
B arom npumepe 06e cTpoku obpabarbiBaiorcst pyHKIMe LOWER, TaK YTO B UTOTOBOM CPaB-
HEHUU Yy4aCTBYIOT CTPOKHU 'andrew sears' 1 'andrew sears’.

CpaBHeHue 6e3 yueTa permcrpa CUMBOJIOB

Hauwnas ¢ Oracle10g Release 2, mosiBuiach BO3MOKHOCTD MCIIOTH30BAHIS TapaMeTPOB
NHUIIMAIN3AINA NLS_COMP 1 NLS_SORT /JIs1 BKJIIOUEHUS peKMa CpaBHEHUS 6e3 ydyera pe-
ruUcTpa. 3azaite mapaMeTpy NLS_COMP 3HaueHme LINGUISTIC; TeM CaMbIM BBl IPUKaKETE
Oracle ucnosnb3oBarh NLS_SORT JIsl CpaBHEHUIA CTPOK. 3aTeM 3ajaiite mapamerpy NLS_SORT
3HAYEHUE, COOTBETCTBYIOIIEE CPABHEHMIO Oe3 ydyeTa perucrpa — Halpumep, BINARY_CI uiu
XWEST_EUROPEAN_CI. (Cyddurc _CI o3navaer «Case Insensitivity», To ectb «be3 yuera pe-
rucTpa.) [IpuBeeHHBIN fajiee TPOCTOH TIPUMEp TTOKA3BIBAET, KaKne MPOBIEMbI PEIaroTCsT
pu oMoty NLS_COMP. TpeGyeTcst B3sITh CIIMCOK MMEH U OIIPE/IE/IUTh, KaKOe U3 HUX J0JIKHO
CTOSITh HA TIEPBOM MECTE!

SELECT LEAST ('JONATHAN','Jonathan','jon') FROM dual

B moetfi cicteme 3TOT BBI30B LEAST BO3BpAIIaeT CTPOKY ' JONATHAN'. [[es1o B TOM, UTO B TIOPSIZIKE
COPTUPOBKY CUMBOJIBI BEDXHETO PETUCTPA TPEANIECTBYIOT CUMBOJIAM HIKHETO peructpa. 1o
YMOTYaHUIO TTapameTpy NLS_COMP 3a1aeTcst 3Ha9eHIe BINARY, ITPH KOTOPOM Pe3yJIBTaT CTPOKOBBIX
CPaBHEHUI, BBITIOJHSIEMbIX TAKUMU (DYHKIIUSIMY, KaK LEAST, OIIpeZiesisteTCst KOJIaMU CUMBOJIOB.

BosmozkHo, BbI Iipesmounraere, yToosl Gyukius LEAST urHopupoBajia perucTp CUMBOJIOB
Y BO3Bpallaja 'jon' BMeCTO 'JONATHAN'. MismeHuTe 3HaueHre NLS_COMP, 4TOOBI IIPH COPTH-
POBKe€ YUHUThIBAJIOCh 3HAaU€HNE NLS_SORT:

ALTER SESSION SET NLS_COMP=LINGUISTIC
Teneps He0OXOAUMO U3MEHUTD NLS_SORT € YKa3aHUEM HY’KHBIX [IPABIJI COPTUPOBKU.
ITo ymosyanuio nepeMerHast NLS_SORT 4acTo paBHa BINARY, HO 3HAYEHUE MOKET ObITh U JIPY-

T'M B 3aBUCUMOCTHU OT KOH(bI/IpraHI/II/I cucTteMbl. B Hamem IpuMepe 6y[[6T HNCIIOJIb30BAaTbCA
COpTUPOBKa BINARY_CI:

ALTER SESSION SET NLS_SORT=BINARY_CI

[Tompo6Gyem cHOBa BbI3BaTh LEAST:

SELECT LEAST ('JONATHAN', 'Jonathan','jon') FROM dual

Ha arot pas Oyzer nosyden pesyabrar *jon'. [IpuMep KaskeTcst IIPOCTBIM, HO T0OMThCS TaKO-
o pesyJbraTa 6€3 TOJIBKO YTO ONMMCAHHON COPTUPOBKH TIO TIPaBUJIaM sI3bIKa OYIET Helerko.

JlelicTBUE SI3BIKOBOI COPTUPOBKY PACIIPOCTPAHSIETCS HE TOJBKO HA PYHKIIUM, HO U HA ITPO-
cThle cpaBHeHus cTpok. [Tpumep:

BEGIN
IF 'Jonathan' = 'JONATHAN' THEN
DBMS_OUTPUT.PUT_LINE('It is true!');
END IF;

END;
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IIpu yka3aHHBIX 3HaUEHUAX TTapaMeTpoB NLS_COMP u NLS_SORT BbIpakeHue 'Jonathan' =
"JONATHAN' B 9TOM IIpuMepe paBHO TRUE.

[Tapamerper NLS COMP u NLS SORT Bausior aa Bce oneparyu co ctpokamu. OHn
IIPOJIOJIKAIOT JICHCTBOBATD BIIOTH JI0 UX SIBHOTO U3MEHEHUS WJIH /10 3aBEPIICHHS CEAHCa.

Oracle Takske HoIePKUBAET PEKUM COPTUPOBKY €3 yUeTa IUaKPUTUYECKUX 3HAKOB; YTOOBI
BKJIIOUUTH €70, TIPUCOEMHITE K UMEHU TIPAaBUJIA COPTUPOBKHU cydhduke _AI (BMecTo _CI).
3a [MOJIHBIM CIIMCKOM TIPABUJI SI3bIKOBOM COPTUPOBKY obpaiiaiitech k gokymentanuu Oracle
Database Globalization Support Guide. B aToM pyKoBOJCTBE TaksKe II0APOOHO 0ObICHSIETCS
JeficTBre TIapaMeTpoB NLS_COMP 1 NLS_SORT. /lomosiHuTe IbHASI MH(POPMAIIXS O TTapaMeTpax
NLS takske mpecTaBieHa B TiaBe 25.

PerVICTp CUMMBOJ10B U MHOEKCDbI

ITpu paboTe o CTPOKaMIU 4aCTO BO3HUKAET HEOOXOANMOCTD B ITONCKE ¥ CPaBHEHUN (€3 yuera
peructpa cuMBos0oB. Ho ecom BBI peasnsyeTre ONMUCAHHBIN 371eCh TIPUEM, BAPYT BBISICHSAETCH,
YTO Ballle TPUJIOKEHUE MTEPECTAET UCTIONb30BaTh WHAEKCH M HAUMHAET PabOTaTh CAUIITKOM
Me/lJIleHHO. Byzibre BHUMaTE IbHBI, YTOOBI BAlllK ACHCTBYS He MOBPEAUIN MCIOIb30BAHUIO
uHAekcoB B SQL. JI1a HarJIAHOCTH PACCMOTPHUM TIPUMEP € IEMOHCTPAIMOHHON Tabuieit
hr.employees. Tabnnma employees HCIIOJIb3YeT MHIEKC emp_name_ix /s cTOIO1OB last_name,
first_name. Mo¥i Ko/ BKJIIOYAET cieayonryo komanay SQL:

SELECT * FROM employees WHERE last_name = lname

N3nauanbHO KO/ UCIIOJTb3YET UHIEKC emp_name_ix, HO KOT/IA 51 33J1al0 apaMeTpbl NLS_
COMP=LINGUISTIC 1 NLS_SORT=BINARY_CI, 4TOOBI BKJIIOUMTD MOMCK 6€3 yUeTa PETUCTPa, HHAEKC
[epecTaeT UCI0JIb30BaThC, ¥ ONEPAIIMU BBIOJIHSAIOTCSI C IIOJHBIM TPOCMOTPOM TabJIUIIbI — CO
BCEMU BBITEKAIONUMU 1TocieicTBUusiMu! OIHO 13 BO3MOKHBIX PENIEHUIT 3aKTI0YAETCS B UC-
[OJIb30BaHUK MHJIEKCa Ha 6ase PYHKIMU, UTHOPUPYIOLIETO PErUCTP CUMBOJIOB:

CREATE INDEX last_name_ci ON EMPLOYEES (NLSSORT(last_name, 'NLS_SORT=BINARY_CI'))
Termepb pu BHIMOJHEHNH 3aTIPOCOB 6€3 yueTa PErncTpa CUMBOJIOB HCITOIb3YETCsT MHAEKC 6e3
y4eTa pErucTpa, a ObICTPOAEHCTBIE TIPOTPAMMBI OCTAETCST Ha BBICOKOM YPOBHE.

MNpeo6pasoBaHue NepBoro CUMBOJIa K BEPXHEMY perucrpy

Kpome ¢dyHKIU UPPER 1 LOWER, JJist Ipeo0Opa3oBaHisl PErMCTPa CUMBOJIOB UCIIOAb3YETCS
dynkuus INITCAP. Ona npeobpasyer 1mepByio OYKBY KaKIOrO CJI0OBa B CTPOKE K BEPXHEMY
PETKCTPY, a BCe OCTasIbHbIe OYKBbI — K HUKHeMY peructpy. Hanpumep, cieayionuii hparMent:

DECLARE
name VARCHAR2(30) := 'MATT williams';
BEGIN
DBMS_OUTPUT.PUT_LINE(INITCAP(name));
END;

BBIBOJIUT CJIEAYIONINN PE3yJIbTaT:
Matt Williams

I/IZ[GH NCII0JIb30BaTh INITCAP U1 (bOpMaTHpOBaHHH MMEH BbITVIAANUT 3aMaHYMBO, U BCE 6y[[€T
XOpo1Io, ITOKa Bbl HE CTOJTKHETECH C 0COOBIM cJiydyaeM:

DECLARE
name VARCHAR2(30) := 'JOE mcwilliams';
BEGIN
DBMS_OUTPUT.PUT_LINE(INITCAP(name));
END;
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Pesyprar:

Joe Mcwilliams

[IpaBuibHoe Hanucanue davmwin — «McWilliams», a me «Mcwilliams». ITomuure, 4To
dyHKIuMa INITCAP BpeMeHaMu y00Ha, HO OHA BbIIAET HEBEPHBIN PE3YJIbTaT /sl IMEH U CJIOB,
KOTOpbIe cofiepskat GoJiee 0HOI OYKBbI B BEDXHEM PETUCTPE.

TpagULUMOHHDbIA NOUCK U 3aMeHa

JlocTaTouHO 4acTo B CcTpOKe Tpebyercs HaiiTu 3agaHHbIA (parMeHT Tekcra. HaunHas
¢ Oracle10g, auist HOoAOOHBIX MAHUITYJISALMI ¢ TEKCTOM MOI'YT MCIOJIb30BATHCS PErYJIAPHBIE
BBIPKEHUST; TaHHAS BOSMOKHOCTD ITOAPOOHO OIlCaHa Mo3/Hee B 910l riiase. Eciiu Bbl erie
He nepeiwm Ha Oracle10g nin GoJiee NO3AHIO BEPCUIO, CYILECTBYET PelleHre, COBMECTUMOE
co cTapbiMu Bepcusamu 6asbl gaHHbIX. DyHKIMs INSTR BO3BpallaeT MO3UIUIO TTOACTPOKU
B 6oubineit crpoke. Coepytonuii (pparMeHT HaXOAUT IO3UIMKU BCEX 3alIATHIX B CIIUCKE UMEH:

DECLARE
names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Aaron,Jeff’;
comma_location NUMBER := 0;
BEGIN
LOOP
comma_location := INSTR(nhames,',',comma_location+1);

EXIT WHEN comma_location = 0;
DBMS_OUTPUT.PUT_LINE(comma_location);
END LOOP;
END;

Pesynsrart:

IIepBbrit aprymeHT INSTR COAEPIKUT CTPOKY, B KOTOPOI TPOBOAKMTCSI IOUCK. BTOpOIt aprymeHT
3a/1aeT UCKOMYIO MOJICTPOKY — B JIAHHOM CJIydae 9TO 3arsiTast. TpeTuit apryMeHT 3a/1aeT 1mo-
3UIINI0, B KOTOPOI HaunHaeTcst morck. [locse kaskioi HaliZieHHOM 3aTOM IIUKJI IPO/IOJIKAET
MIOKCK C CUMBOJIA, CJIEIYIOIIEro 3a HalijieHHbIM. Ecii coBmiazienusi OTCyTCTBYIOT, INSTR BO3-
BpalllaeT HOJIb, U ITUKJI HA TOM 3aBEPIIAETCS.

Ciieyionuii ecrecTBEHHbII HIar ocjae 00HAPYKEHUs TEKCTa B CTPOKE — €ro U3BJIEYEHME.
ECTGCTBGHHO, HaC MHTEPECYIOT HE 3allAThbI€, a TC UMEHA, KOTOPbI€ OHU PAa3/J€JIAI0T. I[JIH n3-
BJIEYEHUS CTPOKOBBIX TAHHBIX TIPUMeHsIeTCsT DYHKITISA SUBSTR:
DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Aaron,Jeff’;

names_adjusted VARCHAR2(61);

comma_location NUMBER := 0;

prev_location NUMBER := 0;

BEGIN
-- BkJ/lo4eHWe 3anAToi 3a NOC/NeAHUM UMeHeM
names_adjusted := names || ',';
LOOP
comma_location := INSTR(names_adjusted,',"',comma_location+1);

EXIT WHEN comma_location = 0;
DBMS_OUTPUT.PUT_LINE(
SUBSTR(names_adjusted,

prev_location+1,
comma_location-prev_location-1));

prev_location := comma_location;

END LOOP;
END;
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IIporpamma BblIa€T CJIEAYIONIMI CITUCOK MUMEH:

Anna

Matt

Joe

Nathan

Andrew

Aaron

Jeff

B mpuBenerHOM KOJIE CTeyeT 00paTuTh BHUMaHKE Ha J[Ba KJIIOYEeBbIX MOMeHTa. Bo-11epBbhIX,
B KOHEI[ CTPOKH nobaBiisgercsa 3arsras, YIIPOIIAIOIIAs peajn3aluio JOTUKY 1TuKia. Terepb
3a KaKIbIM UMeHeM B names_adjusted cJefyeT 3amsTast; 3TO YIIPOIIaeT HAMIy 3a7ady. Bo-
BTOPBIX, KasKIbIN pa3, Korja IUKJ JOXOUT 10 BbI30Ba DBMS_OUTPUT.PUT_LINE, B IepeMeHHbIX
prev_location u comma_location COXpaHSAIOTCS O3 CUMBOJIOB 10 00€ CTOPOHBI OT BBIBO-
JIUMOTO nMeHU. B 3TOM ciryuae Bce CBOIUTCS K TPOCTBIM BbIUUCJIEHUSIM U BBI30BY (DYHKIIUN
SUBSTR, KOTOpas II0Jy4aeT TPU apryMeHTa:

O names_adjusted — CTPOKa, U3 KOTOPOI N3BJIEKAETCS UMST;

O prev_location+l — TO3UIUS TIEPBOM 6yKBbI uMeHu. BemoMHUTE, 4TO B IepeMeHHOM

prev_location XpaHUTCS MO3UINS CUMBOJIA, HEIIOCPECTBEHHO ITPEIECTBYIONIETO BbI-
BOJMMOMY UMeHU (0OBIYHO 3AIISITON ). DTa MO3UIUST YBEJUIUBAETCST HA €IUHUILY.

QO comma_location-prev_location-1 — KOJIMYECTBO MU3BJIEKAEMBIX CUMBOJIOB. Bhruntanue
eTMHUIIBI TTPEOTBPAIAeT BBIBOJ 3aBEPIIAIOIIEN AT TOM.

OTPULATEJIbHbIE NMO3ULIMN B CTPOKAX

Hexkotopble Bcrpoenbie cTpokosbie dyHkimu Oracle, npesxkae Bcero SUBSTR u INSTR,
[O3BOJIAIOT 3aaTh HAYAJIbHYIO TIO3UIMIO [JIsI M3BJIEUCHUST UJIHM IOUCKA B OOPAaTHOM Ha-
IIpaBJIeHnH OT KoHIa ctpoku. Hamrpuwmep, muis nssiedenns nociaeqaux 10 ciMBoIOB CTPOKHI
MO’KHO BOCIIOJIb30BAThCA CJle/lylomiell KoMaH/0M:

SUBSTR( 'Brighten the corner where you are',-10)

DyHKIUA BO3BpaIlaeT CTPOKY «Te you are». O6paTuTe BHUMAHUE HA TO, YTO B KA4eCTBE
HAvYaJIbHON MO3UIMK yKa3bIBaeTcst 3Havenue —10.

3aj1aBasi OTpUIIATEJIbHYIO HAYa/IbHYIO 1103U1IMI0, BbI IIpukasbiBaeTe SUBSTR BecTn oTcyer
B 06PATHOM HAIMpPaBJIEHUH OT KOHIA CTPOKH.

INSTR go6aBJisieT MHTEpPECHbII HIOAHC: €CJIN 3a1aTh OTPUIATEbHbII Ha4aIbHbIA UHAEKC,
ynxmrs INSTR:

1. OTcunThIBAET YKa3aHHO€ KOJNMYECTBO CUMBOJIOB OT KOHIla CTPOKH, 4TOOBI OIIPe/Ie/INTD,
OTKY/Zla CJIEAYET Ha4aTh ITOUCK.

2. HpOBOZII/IT IIONCK B O6paTHOM HallpaBJICHUU OT SalIaHHOﬁ IO3UINU K HadaJly CTPOKH.

Iar 1 pa6ortaer tak ke, kKak 1’y SUBSTR, Ho Ha miare 2 niepemMelieHue mpoucxoauT B 00-
paTtHOM HarpasJyieHrn. Harpumep, cieyiomast KOMaH/ia UIIET BTOPOE BXOKIEHUE «T'e» OT
KOHIIA CTPOKH:

INSTR('Brighten the corner where you are','re',-1,2)

Yt0o6bI BaM OBLIO MIPOIIIE HOHATH CMBICJI IIPOUCXOISIIETO, 0003HAUMM TTO3UIMU OYKB B CTPOKE:
111111111122222222223333
123456789012345678901234567890123
INSTR('Brighten the corner where you are','re',-1,2)
PesyursraT paBen 24. YeTBepTblii TapaMeTp — 2 — 3alpalinBaeT BTOPOe BXOXK/EHNE TOJICTPOKHI
«re». Tperuii mapametp paBeH —1, Tak 4TO MOMCK HAUMHAETCS OT TTOCTEHETO CUMBOJIA CTPOKU
(CUMBOJIA, HEMOCPEICTBEHHO MPE/IIIECTBYIOIIETO 3aKpbIBaoliell kaBbruke). [louck Begercs
OT KOHIIA K HaYaJIy, OT «I'e» B KOHIIE «are» (TlepBoe BXOXKAEHHUE) U JI0 «re» B KOHIle «wheres.
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Bce aTu onepaiuu noucka-3aMeHbl yTOMUTENbHBL. VIHOTIA CJI0KHOCTD KOJIA YIAETCSI COKpa-
TUTD 32 CUeT HeTPUBUAIBLHOTO UCIIOJIb30BAHNSA HEKOTOPBIX BCTPOEHHBIX DyHKInii. [laBatiTe
BOCIIOJIb3yeMcsl DyHKImel REPLACE /IJist 3aMEHBI BCEX 3aISATHIX CHMBOJIAMU HOBOI CTPOKH:
DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Aaron,Jeff’;
BEGIN

DBMS_OUTPUT.PUT_LINE(

REPLACE(names, ',', chr(10))
)
END;
Pesymsrat:

Anna
Matt
Joe
Nathan
Andrew
Aaron
Jeff

@DyuKuus REPLACE 1103B0JIMJIa U30ABUTHCS OT [IUKJINYeCKoro nepebopa. Ko, nmpuBozsiuuii
K TeM e pe3yJibraTaM, MoJIydusics 6oJiee IPOCThIM U dJieraHTHbIM. KoHeuHo, Takas 3aMeHa
BO3MOKHA He BCETr/a, U BCe jKe He CTOUT 3a0bIBaTh 00 albTepHATUBHBIX PelieHusax. B mpo-
IPaMMUPOBAHUK BCETa CYIIECTBYET HECKOJIBKO Iy Tell K sKeJJaeMOMy pe3yJibraTy!

AononHeHune

WHora Tpebyercst, uToObl 06pabaTbiBaeMasi CTPOKa MMeJia pUuKCHpoBaHHbIN pasmep. DyHKImn
LPAD 1 RPAD JIOTIOJIHAIOT CTPOKY NpoOeaMu (UM APyTHE CUMBOJIBI) CJIEBA MJIM CIIPaBa JI0 3a-
JIaHHO JuinHbL B ciieztytoreM rpumepe 5Ti iBe (DYHKIMK BHIBOASAT CIIUCOK MMEH B [IBa CTOJIONA,
[pUYEM JIEBBI CTOJIGEI] BHIPABHIBAETCSI 110 JIEBOMY KPalo, a MIPaBblil — 110 IPaBOMY Kpalo:

DECLARE
a VARCHAR2(30) := 'Jeff';
b VARCHAR2(38) := 'Eric';
Cc VARCHAR2(30) := '"Andrew';
d VARCHAR2(30) := 'Aaron';
e VARCHAR2(30) := 'Matt';
f VARCHAR2(30) := 'Joe';
BEGIN
DBMS_OUTPUT.PUT_LINE(  RPAD(a,10) || LPAD(b,10) );
PesynbTaT:
Jeff Eric
Andrew Aaron
Matt Joe

I[To yMOJI9aHUIO CTPOKH AOTOJHSIOTCS IpobesiaMu. TIpu skeJJaHuu MOKHO 3a[aTh UCIIOJIb3Y-
€MBIil CUMBOJI B TpeTbeM apryMmente. [IpuBeure cTpoku Koja K CJeAYIONIEMY BUAY:

DBMS_OUTPUT.PUT_LINE( RPAD(a,10,'.') || LPAD(b,16,'.') );
DBMS_OUTPUT.PUT_LINE( RPAD(c,10,'.') || LPAD(d,10,'.') );
DBMS_OUTPUT.PUT_LINE( RPAD(e,10,'.') || LPAD(f,16,'.') );

Pesyusrat GyJeT BbIIJISAETh TaK:

Jeff.ooviiiin.. Eric
Andrew......... Aaron
Matt............. Joe

B kauecTBe 3amoHUTENS Jaske MOKET UCITOJIb30BAThCS 11€J1ast CTPOKA:
DBMS_OUTPUT.PUT_LINE(  RPAD(a,10,'-~-') || LPAD(b,10,'-~-') );
DBMS_OUTPUT.PUT_LINE(  RPAD(c,10,'-~-') || LPAD(d,10,'-~-") );
DBMS_OUTPUT.PUT_LINE(  RPAD(e,10,'-~-') || LPAD(f,10,'-~-') );
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Hosas Bepcusd pe3dyJibrarta:

Jeff-~--~--~n--~n-Eric
Andrew-~---~--~Aaron
Matt-~--~--~--~--Joe

CHUMBOJIBI NJI CTPOKU-3ATIOJTHUTENN PA3MeEIIaioTCs cIeBa HAllpaBO — BCeT/a, Jaxe Mpu
UCI0/b30BaHuU HyHKIMKU RPAD. UTOOBI yOEAUTHCS B 9TOM, JOCTATOYHO [TOBHUMATEIbHEE
OPUCMOTPEThCSE K 10-CUMBOJIBHOMY «CTOJIONY» ¢ UMEHEM JOoe.

ITpu ucnosb3oBanuy LPAD 1 RPAD HEOOGXOIMMO YYUTHIBATH BO3ZMOKHOCTD TOTO, YTO [JINHA
HEKOTOPBIX BXOIHBIX CTPOK M3HAYAIBHO MOXKET OKa3aThCst GOJIbINE HYKHOM ITUPUHBI (MJIH
paBHOIi eit). /Iyt mpuMepa 1monpobyeM YMEHbBIIUTH MUPUHY CTOIOIA [I0 YETHIPEX CHMBOJIOB:

DBMS_OUTPUT.PUT_LINE(  RPAD(a,4) || LPAD(b,4) );
DBMS_OUTPUT.PUT_LINE(  RPAD(c,4) || LPAD(d,4) );
DBMS_OUTPUT.PUT_LINE(  RPAD(e,4) || LPAD(f,4) );

Ter[epb pesyabrat 6yl[€T BBITJIAAETDb TAK:

JeffEric
AndrAaro
Matt Joe

O6parure 0coboe BHUMaHUE HA BTOPYIO CTPOKY: MMeHa «Andrew» u «Aarons ycedeHsl 10
YeThIPeX CMBOJIOB.

YceueHue CTpPoOK

JleiictBue dhyHKImMit TRIM, LTRIM 1 RTRIM IIPOTUBOTIOIOKHO IEHCTBUIO LPAD 11 RPAD: 9TH (DyHK-
1IN YAQJISIOT CHMBOJIBI OT Havasla M OT KOHIA cTpokH. IIpnmep:

DECLARE
a VARCHAR2(40) := 'This sentence has too many periods...... 5
b VARCHAR2(40) := 'The number 1';

BEGIN

DBMS_OUTPUT.PUT_LINE(  RTRIM(a,'.') );
DBMS_OUTPUT . PUT_LINE(

LTRIM(b, 'ABCDEFGHIJKLMNOPQRSTUVWXYZ abcdefghijklmnopqrstuvwxyz')
)

END;

Pesynprar:

This sentence has too many periods

1

Kak Buzgnte, pyHKIMSA RTRIM yAausIa Bce TOUKU. BTopoi apryMeHT 3Toii (QYHKIIUHU OTIpeIesisieT
yaansemMble CHMBOJIBL. B mpuBeieHHOM TpriMepe BbI30B LTRIM BBITJISIIUT HEMHOTO a6cyp[[H0,
HO OH JEMOHCTPUPYET BO3SMOKHOCTDb 3a/laHUA 1EJI0TO Ha60pa yYaaadaeMblX CUMBOJIOB. Mpbr
3ampallnBaeM yJaaeHnue Bcex 6yKB n Hp06eJIOB OT HayaJja CTPOKHU b U mojrydaeM KejiaemMoe.

ITo ymosrauuio GYHKIMK YAAISIOT TPOGETbl B Hauasle WK B KOHIlE CTPOKHU. Bbi3oB RTRIM(a)
3KBUBaJieHTeH RTRIM(a, ' '). To :ke camoe oTHOCUTCS K LTRIM(a) u LTRIM(a, ' ').

Ewte ogHa QyHKIMS yIaJeHus CUMBOJIOB U3 CTPOKU — TRIM — ObLia BK/oderna B Oracle8i
115t 6ostee moJTHOro cooTBeTcTBr cranaapty ISO SQL. Kak BuiHO U3 cieLyIoniero npumMepa,
(yHKIMST TRIM HECKOJIBKO OTINYAETCsT OT LTRIM M RTRIM:

DECLARE
X VARCHAR2(30) := '..... Hi there!..... '3

BEGIN
DBMS_OUTPUT.PUT_LINE(  TRIM(LEADING '.' FROM X) );
DBMS_OUTPUT . PUT_LINE( TRIM(TRAILING '.' FROM x) );
DBMS_OUTPUT.PUT_LINE( TRIM(BOTH '.' FROM x) );

--Mo ymonyaHuw ypaneHue MnpousBOAUTCA C 0H6OUX KOHLOB CTPOKU
DBMS_OUTPUT.PUT LINE(  TRIM('.' FROM X) );
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--Mo yMon4YaHuio yaanawTca npobens:
DBMS_OUTPUT . PUT_LINE( TRIM(x) )
END;

Peszymsrat:

Hi there!
Hi there!

OnHa (yHKIMS TI03BOJISIET YCEKATh CTPOKY C JI000# M3 IBYX CTOPOH WJIH 5Ke ¢ 00enX CTOPOH
cpasy. Tem He MeHee BBI MOKeTe 33/1aTh TOJBKO OUH yAaasgeMblii ciMBoJI. Hampumep, cie-
ZIYTOTI[as 3AITCh HEJOMYCTUMA:

TRIM(BOTH ',.;' FROM x)

BmecTo Hee mst pentenust Haleil KOHKPETHOM 3aauu IPUXOAUTCS MCIIOAb30BATh KOMOU-
Haiuio RTRIM 1 LTRIM

RTRIM(LTRIM(X, ', .3"), " 5.3")

Mouck n 3aMeHa € UCNOJ/Ib30BAaHNEM PeryJisipHbiX Bbipa)kKeHUMN

B Oracle10g B o61acti paboThl CO CTPOKAMU TIPOU3OLILIN OYeHb CEPbe3Hble U3BMEHEHMUST: Oblila
peann3oBaHa HOAAEPKKA PETYJIAPHBIX BhIpaskeHuil. IIpudem peub uaer He 06 yIpoIieHHON
HoAAePKKe PETYIAPHBIX BRIPAKEHUH BpOAe MpeanKaTa LIKE, KOTopast BCTPeYaeTcs B IPYTUX
CYB/. Komnanusg Oracle nmpegocraBuiia B Hallle paciiopsizKeHue OTJINYHO IPOopadOTaHHbIHA,
MOIIHbIH HaGop HYHKIUI — TO, yTO GbLII0 HeoOxoaumo B PL/SQL.

PeryssipHbie BbIpasKeHUS 00PasyiOT CBOETO POJia SI3bIK JIJIS OMUCAHUS 1 0GPaBOTKY TEKCTA.
Yuraresnn, 3SHaKOMbIe ¢ I3bIKOM Perl, yske pasbupaiorcs B 9101 Teme, mockonbKy Perl crio-
COBCTBOBAJI PACIIPOCTPAHEHUIO PETYJISIPHBIX BBIPAKEHUN B OOJIBIIEN CTeleHH, YeM JH60i
apyroi s3eik. Iogmep:xka peryaspHbix Beipaskenuii 8 Oracle10g 10BoabHO GAU3KO COOT-
BETCTBOBaJIa CTaHAAPTY peryssapHbiX Boipaxkenuil POSIX (Portable Operating System
Interface). B Oracle10g Release 2 nostBusiach rogjiepskka MHOTUX HECTAHAAPTHBIX, HO BEChMa
moJIe3HbIX oneparopoB u3 mupa Perl, a 8 Oracle11g Bo3aMOKHOCTH PeryIsipHBIX BRIPAKEHUT
ObLIY JOTIOJHUTEBHO PACIIUPEHBL.

ﬂpoaepkaHanuquﬂcosnaneuua

Perynspabie BbIpaskeHUS UCTIOTB3YIOTCS AJIS OMUCAHUS TEKCTA, KOTOPBIN Tpe6yeTCH HalTH
B cTpOKe (1 BO3MOJKHO, TOABEPTHYTh AOOJIHUTEIbHOI 00paboTke). [laBaiiTe BepHEMCs K IPH-
Mepy, KOTOPBII MPUBOANIICS paHee B pasziese « [paauIInoHHbBIN TTOUCK U 3aMEHay:
DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Aaron,Jeff’;
JlotrycTiM, MBI XOTHM OTIpeleTNTh Ha TTPOTPAMMHOM YPOBHE, COIEP:KUT JIM CTPOKA CITMCOK
UMeH, pa3/ieJIeHHbIX 3amsAThiMU. [[J1s1 3TOro Mbl BocmoJib3yeMcst (pyHKITnelr REGEXP_LIKE,
06Hapy>KI/IBaIOIueI71 coBIajeHns mabaoHa B CTPOKE:
DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;

names_adjusted VARCHAR2(61);

comma_delimited BOOLEAN;
BEGIN

--Monck no wabnony
comma_delimited := REGEXP_LIKE(names, '~([a-z A-Z]*,)+([a-z A-Z]*){1}$");

--BbiBog, pe3sysbTaTa
npodoncenue 5
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DBMS_OUTPUT.PUT_LINE(
CASE comma_delimited
WHEN true THEN 'O6HapyxeH cnucok c pasgenutenamu!’
ELSE 'CoBnafeHue oTcyTcTByeT.'
END);
END;

Pesynprar:

O6HapyXeH CMUCOK C pasfenutensamu

Yro6b1 pa306paTbC$I B IIPOUCXO/AIIEM, HeO0OXOAMMO HayaTh ¢ BbIpa’KeHUsI, OIIMCHIBAIOIIETO
HCKOMBIN TeKeT. OOl CUHTAKCHUC ¢yHKIIMY REGEXP_LIKE BBITJISIUT TaK:

REGEXP_LIKE (ucxodHaAa_cmpoka, wabnaoH [ ,modupuxkamopsi])

31ech ucxoauaﬂ_cmpoxa — CUMBOJIbHASI CTPOKA, B KOTOPOU UIIYTCSI COBNA/IEHUS; ULd-
6101 — PeryJsipHoe BblpakeHue, COBIIAJeHUsI KOTOPOIO UILLYTCS B UCXOOHOU_CMPOKe;
Moaudmxamopbt — OJIMH UJIU HECKOJbKO MOAMMPUKATOPOB, YIPABJIIIOMIX MPOIECCOM
noucka. Eciu GyHKIMs REGEXP_LIKE HaXOIUT COBHAJEHUE WabioHa B UCXOOHOU_CMpOKe,
OHa BO3BpalllaeT JIOTUYeCKoe 3HadeHue TRUE; B IIPOTUBHOM CJly4ae BOo3BpalaeTcs FALSE.

IIpoiiecc mocTpoeHust peryisipHOro BhIPAXKEHUS BBITJISIIE IIPUMEPHO TaK:

QO [a-zA-Z]
Kask1p1ii 51eMEHT CIIMCKa UMEH MOSKET COCTOSITh TOJIbKO U3 OYKB 1 11pobesios. KagparHbie
CKOOKH OIPEEISIIOT Habop CHMBOJIOB, KOTOPbIE MOTYT BXOANTH B COBIajeHue. /namnason
a—z OIUCBIBaeT Bce OYKBbI HUIKHETO PEruCTPa, a Auanazod A—Z — Bce OYKBbI BEPXHETO
peructpa. [Ipobesr HaxoAUTCs MEKLY IBYMSI KOMIIOHEHTaMU BbIpaskeHust. TaKuM 06pasoM,
3TOT MAGJIOH OIMCHIBAET OJMH 000 CUMBOJI HUKHETO UIIU BEPXHETO PETUCTPA UK IPOGEL.

O [a-zA-Z]*
3Be3104Ka ABAAETCA KBAaHTH(GUKATOPOM — CJIYKEeOHBIM CUMBOJIOM, KOTOPbIi yKa3bIBAET,
YTO KaykJbIi SJIEMEHT CIIMCKA COAEPKUT HOJIb MU GOJIee TIOBTOPEHUI COBIaEHNSI, OTIN-
CaHHOTO NIabJIOHOM B KBaJIPATHBIX CKOOKAX.

O [a-zA-Z]%,
Kasprit a;1eMeHT cricKa JIoJIKEeH 3aBepIaThes 3amsaToil. [locaennuii aeMeHT SABIseTcs
HCKJIIOYEHNEM, HO TTOKa Mbl He Oy1eM o0paiiath BHUMAHNSI Ha 9Ty TOAPOOHOCTD.

O ([a-zA-Z]%,)
Kpyrubie ckoOKY OTTpeIesSIIOT TTOABBIPasKEHHE, KOTOPOE OIMCHIBAET HEKOTOPOE KOJMYECTBO
CHUMBOJIOB, 3aBepIIaeMbIX 3aIsIToi. MbI OIlpeiesisieM 3TO MOABBIPAKEHNE, TOTOMY YTO OHO
JTIOJKHO TTIOBTOPSITHCS TIPHU TIOUCKE.

O ([a-zA-Z]*,)+
3HaK + — ellle OWH KBAaHTU(PUKATOP, TPUMEHSICMBIN K TPE/NIeCTBYONEMY 3TEMEHTY
(TO €CTh K TIOABBIPAKEHUIO B KPYIJIBIX CKOOKaxX). B oT/inume ot * 3HaK + 03HAYAET «OJIHO
nau 6osee moBTOpenuit». CUCOK, pas/ie/IeHHbIN 3aIATBIMKI, COCTOMT U3 OJHOTO WJIH He-
CKOJIBKUX TIOBTOPEHUH MTOIBBIPAKEHS.

O ([a-z A-Z]*,)+([a-z A-Z]*)
B mabmon gobasisiercs ere ogHO MoABbIpakeHne: ([a-z A-Z]1*). OHO IOYTH COBIALAET
C TIEPBBIM, HO He COIEPKUT 3araToil. [TocierHuil ajieMeHT CTiiCKa He 3aBepIITaeTcs 3amsITOH.

O ([a-zA-Z]*,)+([a-z A-Z]*){1}
Mb1 1o6aBisieM KBaHTHDUKATOP {1}, YTOOBI Pa3pPENIUTh BXOKAEHNE POBHO OJHOTO dJie-
MEHTA CIMCKa 6e3 3aBepIIaniei 3amsToii.

QO ~([a-z A-Z]*,)+([a-zA-Z]*){1}%
Haxomnertr, MeTacMBOJIBI » 11 $ TTPUBA3BIBAIOT MTOTEHIINATHLHOE COBMAZICHYE K HAYATy U KOH-

1y 11eJIeBOM CTPOKMU. ITO O3Ha4vaeT, 4YTO COBIIaJJ€HUEM 11abJI0Ha MOKET OBITH TOJIBKO BCS
CTPOKa BMECTO HEKOTOPOI'O IIOAMHOKECTBaA €€ CUMBOJIOB.
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@DyHKnusa REGEXP_LIKE aHAJIM3UPYET CIIMCOK UMEH M IPOBEPSET, COOTBETCTBYET JIM OH IIa-
Guiony. dTa GYHKIK ONTUMU3MPOBAHA JISA IIPOCTOr0 OOHAPYIKEHMsI COBIIaJeHus 1abI0Ha
B CTPOKe, HO Apyrue (GyHKIMK crIocoOHbBI Ha Gobiiee!

Mouck coBnapgeHus

DyHKuus REGEXP_INSTR UCIIOJIb3YETCs JIJIsA IOMCKA COBIIafieHui mabsiona B crpoke. OOuiuii
CUHTAKCUC REGEXP_INSTR:
REGEXP_INSTR (ucxodHas_cmpokd, wabsnoH [ ,HavanbHds_no3uyus [,Homep [ ,¢naz_Bo36pawaemozo_
3Ha4eHus

[ ,modupukamopel [ ,nodBeipaxeHue]]]]])

31ech ucxoonas_cmpoxa — CTPOKa, B KOTOPOU BbIMOJIHSIETCS IOUCK; WAOLOH — Pezyiaphoe
svipadcenue, COBMaeHNe KOTOPOTO UINETCST B UCXOOHOU_CIMPOKE; HAUATLHAS,_NO3ULUS. — TIO-
3UIUS, C KOTOPOI HAYMHAETCSI TIONCK; HOMep — TOPSIIKOBbII HoMep coBrazienusi (1 = nepBoe,
2 =BTOpOE U T. 11.); paz_so3spawaemozo _3snavenus — 0 17151 HAYATBHON TO3UITNY Ui 1 s
KOHEYHOII TO3UIIUYU COBIAIECHUS; MOOUDUKAMOPHL — OJUH W HECKOJIBKO MOIM(PHUKATOPOB,
VIIPaBJAIONIMX IPOLIECCOM TIOKCcKa (Harpumep, i a1 morcka 6e3 yuera perucrpa). Haunnas
¢ Oracle11g, Takske MOXKHO 3a1aTh apaMeTp moaBbipaskenne (1 = mepsoe, 2 = BTopoe U T. 1.),
4yT00bI PyHKIMsE REGEXP_INST BO3Bpalliajia HayaJ bHYIO O3MIUIO 3alaHHOTO IO/IBbIPAsKEHUS
(gacTy 1mabJIoHa, 3aKI0UEHHOI B KPYTJIbie CKOOKN).

Hamnpumep, uTo6bl HallTH HIEpBOE BXOKIEHUE UMEHH, HAUMHAIOLIErocs: ¢ OYKBBI A 1 3aBep-
IIAIOIIETOCsT COTIACHOM OYKBOM, MOJKHO HCITIOJIb30BATE CIEYIOIIEE BhIPAKEHIE:

DECLARE
names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;
names_adjusted VARCHAR2(61);
comma_delimited BOOLEAN;
j_location NUMBER;
BEGIN
-- Mouck no wabnony
comma_delimited := REGEXP_LIKE(names,'~([a-z ]*,)+([a-z ]1*)$', 'i');

-- MMpojoNXuTb, TONbKO ecnu AeUCTBUTENbHO 6bi1 06HapyXeH CMUCOoK,
-- pa3jeneHHblii 3anAaTbiMK.
IF comma_delimited THEN
j_location := REGEXP_INSTR(names, 'A[a-z]*["~aeiou],|A[a-z]*[*aeiou]$');
DBMS_OUTPUT.PUT_LINE( J_location);
END IF;
END;

[Ipu BBIIOJIHEHU Y 9TOTO (PparMeHTa BIACHSIETC, 4TO MMs Ha OYKBY A, 3aBepIarolieecs co-
riacHoit (Andrew), HaurHaeTCs B TO3UIK 22. A BOT KaK ITPOXOIMJIO TOCTPOEHIE MIabIoHa:
QA
Cosrazienue HaunHaeTcs1 ¢ GyKBbI A. BeCoOKOUTHCSI 0 3aIISThIX He HY;KHO — Ha 9TOI CTauu
MBI YK€ 3HaeM, 4TO pPaboTaeM CO CITIMCKOM, Pas3eIeHHBIM 3alIsIThIMH.
O Ala-z ]*
3a OyKBOW A clielyeT HEKOTOPOe KOJUYecTBO OYKB uiu 1mpobesnos. KBantudurarop *
yKasbIBaeT, 4To 3a OYKBOM A ciie/lyeT HOJIb Wik 6oJiee TAKUX CUMBOJIOB.
O A[a-z ]*[*aeiou]
B BbIpaskeHue BKJIIOYAETCs KOMIIOHEHT [~aeiou], 4TOObI MMSI MOLJIO 3aKaHYKMBAThCS JIOOBIM
CUMBOJIOM, KPOMe [JIaCHON. 3HAK " MHBEPTUPYET COAEPKUMOE KBAAPATHBIX CKOOOK —
COBIIaIaeT J0O0H CUMBOJI, KpoMe riacHoi OykBbl Tak Kak KBaHTH(UKATOP HE YKa3aH,
Tpebyercsa NPUCYTCTBIE POBHO OJHOIO TAKOTO CUMBOJIA.
QO Al[a-z ]*[*aeiou],
CoBnajieHue JOJKHO 3aBEpIIaThCs 3alTOM; B IPOTUBHOM cilydae mabJioH Haiiaer co-
BIaJIEHNE JJIST TOJCTPOKHU «An» B UMeHM «Annay. XoTs1 [0OaBJIeHHUE 3alSITOM pelaeT aTy
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pobJIeMYy, TYT sKe BO3HUKAET ApyTas: abJIoH He HaleT COBNaeHNe I UMEHH «Aaron»
B KOHIIE CTPOKH.
QO A[a-z ]*[*aeiou], |A[a-z ]*[*aeiou]$

B BbIpaskeHUU TI0SBIIAETCA BepTHKaIbHas yepTa (| ), 0603HaueHne aibrepHaTUBbL: 001ee
COBIIajIEHNe HaXOAMUTCS MIPU COBHAAEHMH JI0060T0 U3 BapuaHToB. [lepBhiii BapuaHT 3a-
BEPILAETCsI 3aIITOl, BTOPOI — HeT. BTOpoii BApuaHT yYUTHIBAET BO3MOXKHOCTH TOTO, YTO
TeKyIIlee UMsI CTOUT Ha TTOCJIeTHEM MECTE B CIIMCKE, TIO9TOMY OH IIPUBSI3BIBAETCST K KOHITY
CTPOKH METACHMBOJIOM $.

Perysnspuble Boipaxkennst — gajneko ne rnpoctas remal HoBuuky yacTo crajkuBaioTcs
¢ HI0aHcaM¥ 06PAbOTKHU PEryJISIPHBIX BbIPAKEHUN, KOTOPbIE YACTO TIPENOJIHOCAT He-
HPUSITHBIE CIOPIPU3bL. S TOTPATHII HEKOTOPOE BPeMsl Ha PabOTy HaJl OTUM MIPUMEPOM
1 HECKOJIBKO pa3 3allleJl B TYTIHK, IIPeX/ie YeM BBIITH Ha TpaBUJIbHLIHN My Th. He otyan-
BaliTech — C OIBITOM ITMCATD PETYJISIPHBIC BBIPAXKEHUSI CTAHOBUTCS TIPOIILE.

DyHKIMsT REGEXP_INSTR IPUHOCHT MOJIB3Y B HEKOTOPBIX CUTYAIUSX, HO OOBIYHO HAC HOJIBIITE
WHTEPECYET TEKCT COBIAJIEHNs], 2 He MH(MOPMAIHS O €T0 MMOJ0KEHUU B CTPOKE.

MonyyeHne TekcTa coBnageHus

J1J1st ;eMOHCTpAIUY TTOJTyYEeHUST TEKCTA COBIA/IEHUS MBI BOCIIOTb3YEMCST IPYTHM TTPIMEPOM.
Tenedonnbie HOMepa CTPOATCS TIO OTIpe/ieJIEHHOM CXeMe, HO Y 9TOI CXeMBI CYIeCTBYeT He-
CKOJTBKO pasHoBUIHOCTEH. Kak mpaBuiio, TesehoHHBIN HOMEP HAYMHAETCS ¢ Kozia ropoa (Tpu
1 pol), 32 KOTOPBIM CIEAYeT KO CTAaHIIIH (TPH IIGbPHI) U TOKAIbHBIH HOMep (YeThIpe -
pbi). Takum o6paszom, TesieOHHBII HOMep MpeacTaBsieT coboii crpoky u3 10 nudp. OxHako
CYIIECTBYET MHOTO aJIbTePHATUBHBIX CIIOCOOOB IpeicTaBieHus yrcia. Koa ropoga Mosker
OBITh 3aKJTIOUEH B KPYTJIbie CKOOKH M OOBIYHO (XOTST M HE BCET/a) OTAEISIETCST OT OCTAJIBHOTO
HOMepa pobesnoM, Toukoit nim geducom. Koz crannmm o66r9H0 (HO TOXKE HE Beerja) oTze-
JISIETCS OT JIOKAJbHOTO HOMepa TpobesioM, TOUKoH uim aeducom. Takum o6pasom, rodas us
caenyiomux GopM s3anucu TeneoHHOTO HoMepa SBISETCS AOIYCTUMOI:
7735555253
773-555-5253
(773)555-5253
(773) 555 5253
773.555.5253
C mogoO6HBIMU HEKECTKUMK CXeMaMU 3alliCH JIErKo paboTaTh MPU MTOMOIIU PEryJIsPHBIX
BbIPasKeHUIi, HO O4eHb TPYAHO 6e3 HuX. Mbl Bociosb3yemcst (hbyHKIMel REGEXP_SUBSTR z1J1st
U3BJIEUEHUS TeJIe(DOHHOTO HOMEPA M3 CTPOKU C KOHTAKTHBIMU JAHHBIMU:
DECLARE
contact_info VARCHAR2(200) := '
address:
1060 W. Addison St.

Chicago, IL 60613
home 773-555-5253
)
phone_pattern VARCHAR2(90) :=
\N(2\d{3}\)?[[:space:]\.\-12\d{3}[[:space:]\.\-]1?\d{4}';
BEGIN
DBMS_OUTPUT.PUT_LINE( 'Homep TenedoHa: '||
REGEXP_SUBSTR(contact_info, phone_pattern,1,1));
END;

PesymsraT pa6OTbI IpOoTpaMMBbI:
Homep TenedoHa: 773-555-5253

Oro! HIabsoH mostyymics 10BoabHO yerpamaonmm. JJaaiite paso6beM ero Ha COCTaBJIAIOIITE:
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O \(?
[ITa6s10H HAUMHAETCS ¢ HeOBA3aTENBHOIO CUMBOJIA OTKPbIBaloIeil Kpyrioii ckobku. Tak
KaK KPYTJIble CKOOKHU B SI3BIKE PETYJISIPHBIX BBIPAKEHUHN SIBJSIOTCS Memacumeonamu (To
€CTh UMEIOT CIIEIUATbHOE 3HAYeHUE), JIJIs1 KCII0JIb30BAHUSI B KAYECTBE JINTEPATIA CUMBOJI
KPYTJION CKOOKH HEOOXOIMMO dKpanuposams (escape), IOCTABUB TI€Pel HUM CHMBOJI \
(obparHas kocas yepra). Bonpocurenbrplii 3HaK — KBaHTU(DUKATOD, 0003HAYAIONIA HOJIb
WJTH OJTHO BXOJK/IEHHUE MTPEAIIECTBYIONIET0 CUMBOJIA. TAKMM 06pa3oM, 9Ta YacTh BBIPAKEHIISI
OIUCHIBAET HEOOA3ATE/BHbIN CUMBOJI OTKPBIBAIOIIEH KPYTJIOH CKOOKH.

O \d{3}
\d — oauH u3 oneparopos, nogsusmuxcs B Oracle10g Release 2 no BausiHuem si3bika
Perl. On obosnavaeT nponsBoabHyIo udpy. KBantudukratop {} yKasblBaet, 4To Mmpej-
[IECTBYIOIUI CUMBOJI BXOAUT B IA0JIOH 3a/laHHOE KOJIMYECTBO pa3 (B JaHHOM CJIydae
Tpu). Ta YacTh MmabJoHa OMUCHIBAET TPH QP PHL.

O \)?
HeobGs3aTenbHblil CIMBOJT 3aKPhIBAIOIIEN KPYTIOH CKOOK.

O [[:space:]\.\-]?
B kBagipaTHBIX CKOOKAX MEPEYKCIISIOTCS CUMBOJIBL, /IS KOTOPBIX 00HAPY/KUBAETCS CO-
BIIaJleHre — B JAHHOM CJIy4ae 9To MPOIycK, Touka uiau aeduc. Konerpykius [ :space: ]
obosHavaeT cuMBOJbHBIN Kiaace POSIX as1 mpoImycKHbIX cUMBOJIOB (11pobest, TabyJis-
118, HOBas CTPoKa) B TekynieM Habope NLS. Touka u geduc SBISioTCs METaCUMBOJIaMHE,
H03TOMY B IIabJI0OHEe UX HEOOXOANMO dKPaHUPOBaTh 0O6paTHON Kocoi yeproil. Hakowerr,
? 0O3HAYAET HOJIb WJIM OIHO BXOKAEHUE IIPEAIIECTBYIONIEr0 CUMBOJIA. DTa YacTh 11abI0Ha
OIUCHIBAET HEOOS3ATENBHBIN IPOIYCK, TOUKY HJIH Ae(HC.

O \d{3}

Ira yacTh mabIoHa ONMKUCHIBAET TPH IUGPHI (CM. BBIIIE).
Q [[:space:]\.\-]?

ITa yacTh MabJI0HA ONMCHIBAET HEOOSI3aTeIbHBIN IIPOITYCK, TOUKY UK fieuc (CM. BBILIE).
O \d{4}

UYeTtsipe mudpsoi (CM. BHITIIE).
O6s13aTeIbHO KOMMEHTHUPYITE CBOI KO, UCTIOJNb3YIONIUH PEryIsIpHbIE BBIPAKEHHUsI, — 9TO
[PUTOAUTCS TOMY, KTO OyJieT pa3bupaThcs B HeM (BIIOJIHE BO3MOKHO, 9TO Gy/IeTe Bbl CaMu
yepes3 MoJro/a).

OO6uuii cuntakcuc REGEXP_SUBSTR:

REGEXP_SUBSTR (ucxo0Has_cmpoka, wabaoH [,Ha4yansHas_no3uyusa [,Homep
[ ,modugukamopel [ ,nodBbipaxerHue]]]])

@yuKiKst REGEXP_SUBSTR BO3BpAIaeT YacTh UCXOOHOU_CMPOKU, COBIAJAIONLYIO C Uabio-
HoM WK nodevipascenuem. Ecim coBmazenne He o6HApysKeHO, (DYHKIS Bo3BpaImaeT NULL.
31ech ucxoonas _cmpoxa — CTpoKa, B KOTOPOil BBIIIOJIHAETCS TOUCK; wabion — PerysipHoe
BBIpaskeHIe, COBMaIEHIE KOTOPOTO UIIETCS B UCXOOHOU_CMPOKe; HAUAIOHAS_NO3ULUSL — TIO-
3UIINS, C KOTOPOH HAUMHAETCS TIONCK; HOMep — TIOPSIIKOBBIN HOMep coBrazieHus (1 = mepBoe,
2 = BTOPOE M T. 11.); MOOUDUKAMOPbL — OJUH TN HECKOJIBKO MOANMDHUKATOPOB, YITPABJISIONIIIX
IIpoIieCcCOM IIOMCKa.

Hauunas ¢ Oracle11g, Takske MOKHO 3a1aTh apameTp nodsvipascenue (1 = nepsoe, 2 = BTo-
poe u T. 11.), 4T00bl (DYHKI[MS BO3BPAIaia HAYa IbHYIO O3UIMIO 33IaHHOTO MOJBbIPAYKEH WS
(4actu mabJIoHa, 3aKJII0YEHHON B Kpyruible CKoOKK ). TToaBbIpaskeHus yI00HbI B TEX CIyYasX,
Korzia Tpebyercst HaiiTh coBIaeHue JJis BCEro MmabioHa, HO MOIYyYUTh COBIAJIEHIE TOJIBKO
Jtst ero yactu. CkaxeM, ecjii Mbl XOTUM HalTH TesiehOHHbIN HOMEDP U M3BJIeUb U3 HErO KOJI
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ropo/ia, Mbl 3aKJII0YaEM YacTh IabJI0Ha, OMMCHIBAIOILYIO KO TOPOa, B KPYTJible CKOOKH,
[IpeBpAIIiasi ee B TO/IBbIPAKEHHE:

DECLARE
contact_info VARCHAR2(200) := '
address:
1060 W. Addison St.
Chicago, IL 60613
home 773-555-5253
work (312) 555-1234
cell 224.555.2233

2

phone_pattern VARCHAR2(90) :=
NCPO\d{3})\)?[[:space:]\.\-]1?\d{3}[[:space:]\.\-]1?\d{4}";

contains_phone_nbr BOOLEAN;

phone_number VARCHAR2(15);

phone_counter NUMBER;

area_code VARCHAR2(3);

BEGIN
contains_phone_nbr := REGEXP_LIKE(contact_info,phone_pattern);
IF contains_phone_nbr THEN

phone_counter := 1;

DBMS_OUTPUT.PUT_LINE( 'Homepa:"');

LooP
phone_number := REGEXP_SUBSTR(contact_info,phone_pattern,1,phone_counter);
EXIT WHEN phone_number IS NULL; -- NULL o3HayaeT OTCYyTCTBMUE COBMNAAEHUN
DBMS_OUTPUT.PUT_LINE (phone_number);
phone_counter := phone_counter + 1;

END LOOP;

phone_counter := 1;

DBMS_OUTPUT.PUT_LINE( 'Komsl ropogoB:"');

LoopP

area_code := REGEXP_SUBSTR(contact_info,phone_pattern,1,phone_
counter, 'i',1);
EXIT WHEN area_code IS NULL;
DBMS_OUTPUT.PUT_LINE(area_code);
phone_counter := phone_counter + 1;
END LOOP;
END IF;
END;

ITOT (hparMeHT BBIBOANT TesiehOHHBIE HOMEPA 1 KOl TOPO/IOB:

Homepa:
773-555-5253
(312) 555-1234
224.555.2233
Kogpl ropoaos:
773

312

224

MoacueTt coBnageHui

Ente omrna TunmmyHas 3aadya — MoACYeT KOJUIECTBA COBMAIEHUI PETYISIPHOTO BHIPAKEHUSI
B crpoke. Jlo Beixoza Oracle11g nporpaMMICTy IIPUXOAUIOCH B IUKJIE TIepeOUpaTh 1 Moji-
CUYUTBHIBATh COBIA/IeHUs. Terepb /T 3TOTO MOKHO BOCIIOJIb30BAaThCS HOBOM (DyHKIIUEH
REGEXP_COUNT. OGImnii CHHTaKCHC €€ BBI30Ba:

REGEXP_COUNT (ucxodHas_cmpokad, wabaoH [,HayanbHad_no3uyus [ ,modupuxkamopsi 17])
SZ[GCB ucxoauaﬂ_cmpom — CTPOKa, B KOTOpOfI BBITIOJIHAETCA IIOUCK; Zua6flOH — peryJiiApHoe
BBIpa)KeHNeE, COBIAJZIeHNE KOTOPOTO UTIETCS B UCXOTHON _CTPOKE; HAYANbHASL_NO3UUUS — TIO-

3UIHSA, C KOTOPOU HAYMHAETCST TIOUCK; MOOUPUKAMOPbL — OIVH MU HECKOJIBKO MOmpuKa-
TOPOB, YIPABJISIIONINX ITPOIECCOM TIOUCKA.
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DECLARE
contact_info VARCHAR2(200) := '
address:
1060 W. Addison  St.
Chicago, IL 60613
home 773-555-5253
work (312) 123-4567';
phone_pattern VARCHAR2(90) :=
NCO\A{3})\)?[[:space:]\.\-]12(\d{3})[[:space:]\.\-]12\d{4}";
BEGIN
DBMS_OUTPUT.PUT_LINE( 'O6HapyxeHo '
| [IREGEXP_COUNT (contact_info,phone_pattern)
||" TenedoHHbix Homepa');
END;

Pesynprat:

O6HapyxeHo 2 TenedoHHbIX HOMepa

3aMeHa TeKcCTa

[Towck n 3aMeHa — OJIHA U3 JIYUIINX 061acTell TPUMEHEHMS PETYISPHBIX BRIpasKeHNH. TekcT
3aMEHbI MOKET BKJIIOUYATh CChIIKU HA YaCTH UCXOHOTO BhIpaskeHus (Ha3bIBaeMble 00pamibi-
MU CCLIKAMU), OTKPHIBAIOIINE UPE3BBIYATHO MOIIIHBIE BO3MOKHOCTH TIPH paboTe ¢ TEKCTOM.
JlorycTim, UMeeTCs1 CIIMCOK UMEH, pasieIeHHbI 3alsITHIMU, U €70 COAEPKUMOe HEOOXOANMO
BBIBECTH TI0 /[BA UMEHU B cTpoke. OMHO U3 PemeHN 3aKII09aeTCs B TOM, 4TOOBI 3AMEHUTD
KasK/[yI0 BTOPYIO 3aIISITYI0 CHMBOJIOM HOBOU cTpoKH. CziesiaTh 3TO IIPU TIOMOIIU CTaHAPTHOM
yHKIIT REPLACE HEJIeTKO, HO ¢ (DyHKIMelr REGEXP_REPLACE 3a/1aua pPerraeTcs IpocTo. O6mmuit
CHHTaKCHC €€ BbI30Ba.
REGEXP_REPLACE (ucxo0Has_cmpoka, wabaoH [,cmpoKa_3ameHs

[ ,Ha4yanbHasa_nozuyusa [ ,Homep [ ,modupuxkamopsl ]11])
371ech Ucxo0nas_cmpoka — CTPoKa, B KOTOPOIl BBITIOJIHSIETCS [TOUCK; UabioH — PETYISPHOe
BbIpa)KEHUeE, COBIIAJIeHUEe KOTOPOTO UIIETCSI B UCXOJIHON _CTPOKE; HAUANbHASL_NO3UUUS — TIO-
3UIMsI, C KOTOPOH HAUMHAETCS MOUCK; MOOUPUKAMOPbL — OAUH UIU HECKOJIBKO MOAU(pUKA-
TOPOB, YIIPABJISIONINX IIPOTIecCOM TToucka. [Ipumep:
DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;

names_adjusted VARCHAR2(61);

comma_delimited BOOLEAN;

extracted_name VARCHAR2(60);

name_counter NUMBER;
BEGIN

-- UckaTb cosnageHuwe wabnoHa

comma_delimited := REGEXP_LIKE(names,'~([a-z ]1*,)+([a-z ]*){1}$', 'i');

-- MpojonxaTb, TONbKO €CNU Mbl AedCTBUTENbHO

-- paboTaeMm CO CMUCKOM, pasfesieHHbIM 3anATbMM.

IF comma_delimited THEN
names := REGEXP_REPLACE(

names,
"([a-z A-Z]*),([a-z A-Z]%),",
"\1,\2" || chr(10) );
END IF;
DBMS_OUTPUT.PUT_LINE(names);
END;

PeSyJIbTaT BBITJIAAUT TaK:

Anna,Matt
Joe,Nathan
Andrew, Jeff
Aaron
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[Ipu BbI30Be (hyHKIMM REGEXP_REPLACE TIepe/laloTcsl TP apryMeHTa:
Q names — MCXO/IHASI CTPOKZ;

O '([a-z A-Z]1*),([a-z A-Z]*),"' — BBIpaskeHWe, OTTMCHIBAIOIIEe 3aMeHsIeMBII TEKCT (CM.
HILKE);
QO "\1,\2"' || chr(10) — TekcT 3aMeHbL. \1 1 \2 — 06paTHbIe CCHUIKH, 3AJI0KEHHBIE B OCHOBY

Hatero penrenust. [Togpo6Hbie 06bACHEHUS TAKIKE IPUBOJAATCS HUXKE.
Beipaskenue, onucbiBaioliee HCKOMbIH TEKCT, COCTOUT U3 JABYX TOABBIPAYKEHUN B KPYTJIBIX
CKOOKax ¥ IBYX 3allsATHIX.
O ([a-zA-Z]*)

CoBnajieHne J0KHO HAYNHATHCS C UMEH.
O )

3a nMeHeM J[0JIKHA CJIe/I0OBATh 3aIsITast.
O ([a-zA-Z]*)

3areM UAET IPYTOoe MMSI.
Q,

W croBa ozHa 3amgras.
Hama 11esib — 3aMeHUTD KaXKyI0 BTOPYIO 3aISITYI0 CUMBOJIOM HOBO# cTpoku. Bot nouemy
BbIPasKEHUE HAIIMCAHO TaK, YTOObI OHO COBIIAAJIO C ABYMS UMEHAMU U JBYMSI 3alSTHIMU.
Takske 3amThie He HAITPACHO BLIBEJIEHDI 32 MTPE/IEJIbI TIOABBIPASKEHUI,
ITepBoe coBazieH e [l HAIIETO BhIPAKEH M, KOTOPoe Oy/eT HaliIeHo ITPU BhI30OBE REGEXP_
REPLACE, BBITJISI/IUT TaK:
Anna,Matt,
JlBa moiBBIpaKEHMST COOTBETCTBYIOT UMeHaM «Annas u «Matty». B ocHoBe Hatirero pemrenust
JIEKUT BO3MOKHOCTH CChLIATHCS HA TEKCT, COBIIABIIINII C 3aaHHBIM IIOABBIPAKEHUEM, YEPES
obpaTtHyto ccblnky. O6paTHble cChIKK \1 1 \2 B TEKCTE 3aMEHbI CCBIJIAIOTCS Ha TEKCT, CO-
BIIABIIMII C IIEPBBIM M BTOPBIM IIOABBIpaKeHHEM. BOT 4TO TporcxoauT:

"\1,\2' || chr(10) -- TeKCT 3aMeHbl

'Anna,\2' || chr(10) -- MNopcTaHoBKa TekcTa, COBMaBWero
-- C nepBbiM MOABbIPAXEHNEM

'Anna,Matt' || chr(10) -- MoAacTaHOBKa TeKCTa, COBMaBWero

-- CO BTOpbIM NoABblpaxeHuem
BepositHo, BbI yske BUUTE, KAKUE MOIIHbIE HHCTPYMEHTBI OKAa3JIUCh B BAIIEM PACTIOPSIKEHUH.
3angTble U3 UCXOAHOIO TEKCTa MOIPOCTY HE MCIOIb3YIOTCsA. Mbl GepeM TEKCT, COBITaBIINI
¢ IByMs TIOJBbIpaKeHUsIMU (MMeHa «Annays u «Matty), ¥ BcTaBJisieM UX B HOBYIO CTPOKY
C OJTHOT 3aTISATON M OHUM CHUMBOJIOM HOBOM CTPOKH.
Ho u st0 emte He Bce! TekcT 3aMeHBI JIETKO U3MEHUTD TaK, YTOOBI BMECTO 3AIIATON B HEM HC-
noJsib3oBasicst cuMBost Tabysiiuu (ASCII-kox 9):

names := REGEXP_REPLACE(

names,
"([a-z A-Z]*),([a-z A-Z]%),",
"\1" || chr(9) || "\2* []| chr(18) );

Tenepb pe3yJibraThl BHIBOIAATCS B JIBa AKKyPaTHBIX CTOJIOIIA:

Anna Matt
Joe Nathan
Andrew Jeff
Aaron

[Touck n 3ameHa ¢ NCI0JIP30BAHUEM PETYJISIPHBIX BBIPAKEHUI — 3aMedaTebHast MITyKa. ITO
MOIITHBIH 1 3JIETAHTHBIN MEXaHU3M, C TTOMOIITHIO KOTOPOTO MOKHO C/IeTaTh OUeHb MHOTOE.
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MakcuManusm ¥ MMHMMannU3M

KOHHGHHI/H/I MaKCUMaJIN3Ma 1 MUHUMAJIN3Ma UTPAIOT BAKHYIO POJIb IIPDU HAITMCAHUU PETy-
JIAPHbBIX Bpra)l{eHI/Ifl. ﬂOHyCTI/IM, 13 pa3geJIeHHOTO 3allATbIMU CIITMCKAa UMEH HYKHO U3BJICYb
TOJIBKO TTEPBOE NMA 1 CJIEAYIONTYIO 3a HUM 3alIATYIO. CHI/ICOK, YoKe HpHBOI[I/IB].HHﬁCH panee,
BBITVIAAUT TaK:

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;
Kasanoch Obl, Hy;KHO HCKAaTh CEPUIO CUMBOJIOB, 3aBEPILAOILYIOCS 3aIISTOM:

*
L)

[laBaiiTe TOCMOTPUM, YTO K3 TOTO TOJIYUUTCS:

DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;
BEGIN

DBMS_OUTPUT.PUT_LINE( REGEXP_SUBSTR(names, '.*,') );
END;

PesynsraT BRITISANT Tak
Anna,Matt,Joe,Nathan,Andrew, Jeff,

CosceM He To. UTO HpOI/ISOH_UIO? [[eJIO B «JKa/THOCTU» PETYJIAPHBIX Bpra)KeHI/IfIZ JJIA KayK10TO
JJIEMEHTa PETYJIAPHOIO BbIpAKEHU S ITOABICKUBACTCA MAKCUMAIbHOE COBIIa/IeHNE, COCTOAIIEE
13 KaK MOKHO OOJIBIIETO KOJNYECTBA CUMBOJIOB. Kor[[a MbI C BaMU BUJIUM KOHCTPYKIINIO:

*
L)

Y HAC MOSIBJISIETCS] €CTECTBEHHOE JKeJIAHNE OCTAHOBUTHCS Y IEPBOIA 3AITOM 1 BEDHYTh CTPOKY
«Anna,». OnHako 6a3a JaHHBIX MBITAETCS HANTH CaMyo JUIMHHYIO CEPUIO CUMBOJIOB, 3aBep-
MIAIOILYIOCS 3aIATOM; 6a3a JaHHBIX OCTAaHABJIMBAETCS He Ha IIEPBOM 3alIATOI, a Ha nociednell.

B Bepcuu Oracle Database 10g Release 1, B koTopoii BriepBbie Gblia MPeCTaBIeHa MOAIEPKKA
PEryJISIPHBIX BBIPAKEHUI, BOBMOKHOCTU PelleHUst IPOOJIeM MaKCUMaJu3Ma ObLIM BeChMa
orpaHuueHbl. IHOrIa Ipo6JIeMy YaBaioch PENUTh u3MeHeHueM (hOPMYJIUPOBKU PETYIISIPHOTO
BBIPa)KEHUS — HAIIPUMED, JJIsI BBIIeJIEHNS TEPBOTO UMEHH C 3aBepIraolell 3amsaTol MOKHO
WCIOJIb30BaTh BhIpakeHue [, 1*,. OfHAKO B IPYTUX CUTYAIUSX TPUXOANIOCHh MEHSITH BECh
MOJIXO/] K PEleHHI0, YaCTO BIIOTH JI0 IPUMEHEHUST COBEPIIEHHO APYTUX (QYHKITUIL.

Hauwunas ¢ Oracle Database 10g Release 2, mpo6iiema MakcuMaan3Ma 0TYaCTH YIIPOCTUIIACH
C BBEIEHUEM MUHUMAJIbHBIX KBAHTU(HUKATOPOB (110 00pasity TeX, KOTOPBIE MOAAEPIKUBAIOTCS
B Perl). [To6aBisist BOIPOCKUTEIbHBIN 3HAK K KBAHTU(DUKATOPY 110CJIe TOYKH, TO €CTh IIpeBpalias
* B *?, g UITy CAaMYI0 KOPOTKYIO ITOCJIEeI0OBATEIbHOCTh CUMBOJIOB TIepe/l 3aIsITOI:

DECLARE

names VARCHAR2(60) := 'Anna,Matt,Joe,Nathan,Andrew,Jeff,Aaron’;
BEGIN

DBMS_OUTPUT.PUT_LINE( REGEXP_SUBSTR(names, '(.*?,)') );
END;

Temeps pe3yabTaT BRITJISIANT TaK, KaK U OKUAATOCH:
Anna,

MuHuMabHbIE KBaHTI/I(bI/IKaTOpr OCTAaHABJMBAIOTCA HA nNepsom MOAX0AAIEM COBITaJleHNH,
He IIBITasCh 3aXBaTUTD KAK MONHCHO GoNbuLe CHMBOJIOB.

Moapo6Hee 0 perynsipHbIX BbIPaXKEHUSAX

PeryJisipHbie BbIpaskeHUsT HA [TEPBBII B3TJIsI IIPOCTBI, HO 3Ta 06J1aCTh HA yIUBJIEHUE IIIyGOKa
u HetpuBHaabHa. OHM JOCTATOYHO MPOCTHI, YTOOBI Bbl HAYAJIU OJIb30BATHCS UMHU MOCTIE
MIPOYTEHMS ATOM TJIaBbI (XOUETCsT Ha/lesAThCsI! ), M BCe e BaM MPEJICTOUT OU€Hb MHOTO Y3HATb.
Hexoropbie ucrounuku undopmanuu ot komnanuu Oracle n uznarenncrsa O'Reilly:
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Q Oracle Database Application Developer’s Guide — Fundamentals. B tnase 4 atoro pyko-
BO/ICTBA OIKCAHA MO/IEPKKA PErysIPHbIX Bhipaxkenuii B Oracle.

O Oracle Regular Expression Pocket Reference. Xopoumii BBOAHBIN y4eOHUK 110 paboTe
C PeryJIApHbIMU BbIpaxkeHusMu; aBTopbl — Jlkonartan Isxennuk (Jonathan Gennick)
u [Turep Jluncnu (Peter Linsley). ITurep siBiisieTcst ogaum 13 paspaboTUMKOB pealnusalium
peryJsipHbiX Bbipaskenuii Oracle.

O Mastering Oracle SQL. OnHa U3 rj1aB KHUTU [TOCBSIIIEHA PETYJISIPHBIM BbIPAKEHUSIM
B koHTekcre Oracle SQL. OTMyHBIN y4eGHUK AJIS1 BCEX, KTO XOUET MOAHSATH CBOM HABBIKU
ucnosib3oBanus SQL Ha HOBBII YPOBEHb.

O Mastering Regular Expressions. Knura Txeddpu Opugia (Jeffrey Friedl) cunraercs
CaMbIM aBTOPUTETHBIM MCTOYHUKOM HHMDOPMAI 06 UCIONb30BAHUH PETYISIPHBIX BbI-
paxkeHuid. Eciii BbI XOTUTE AeHiCTBUTEIBHO TTyOOKO U3YyYUTh MaTEPHall — YUTATE KHUTY
Dpujia.

HaxoHel, B IpuIokeHUN A TIprBe/ieHa TabJIHIA ¢ ONUCAHUSIME BCEX METACUMBOJIOB, TIOJI-

JIePsKUBAEMbIX peasin3aliueil perysisipabix Beipaxenuii Oracle.

Pa6oTa Cc nycTbiMuU CTPOKaMM

O/1Ha U3 MPUYUH MOCTOSTHHBIX HEAIOPa3yMeHUH — 0COOEHHO ISt TEX TPOTPAMMHECTOB, KOTOPBIE
neperwiu K Oracle or apyrux CYB/I u I3bIKOB IIPOrPaMMUPOBAHYSI, — 3aKJIIOYAETCSI B TOM,
uro Oracle uHTEpIPETHPYET ITyCThIE CTPOKY KaK 3HAUeHME NULL. ITO IPOTHBOPEUUT CTAHIAPTY
ISO SQL, B KoTOpOM ITPOBOJSTCS YETKUE PA3IUYHST MEXK/Y ITyCTOH CTPOKON U CTPOKOBOM
riepeMeHHO, nMeloleit 3nadenre NULL:

/* o0ann B Cetun: empty_is_null.sql */

DECLARE
empty_varchar2 VARCHAR2(10) := '';
empty_char CHAR(10) := '';

BEGIN

IF empty_varchar2 IS NULL THEN
DBMS_OUTPUT.PUT_LINE( 'empty_varchar2 is NULL');

END IF;
IF '' IS NULL THEN

DBMS_OUTPUT.PUT_LINE(''''' is NULL');
END IF;

IF empty_char IS NULL THEN
DBMS_OUTPUT.PUT_LINE( 'empty_char is NULL');
ELSIF empty_char IS NOT NULL THEN
DBMS_OUTPUT.PUT_LINE('empty_char is NOT NULL');
END IF;
END;
Pesysbrart:
empty_varchar2 is NULL
"' is NULL
empty_char is NOT NULL

JlaHHBI TPUMep TTOKA3bIBAET, YTO MePeMeHHas TUTa CHAR He MHTEPIPeTUPyeTcst Kak NULL.
Jlesio B TOM, 4TO HiepeMeHHble CHAR KaK CTPOKU (PUKCUPOBAHHOM JIMHbBI B IIPUHIIUIIE He Obl-
BAIOT IIyCTHIMK. B IIPUBEJEHHOM IIPUMEPE OHA POCTO 3AMOJIHIETCs IPodeJaMu 10 AJTMHbI
10 cumBoIOB. A BOT nepemenHasi VARCHAR2 paBHa NULL, TIOCKOJIBKY €il IPUCBAanBaeTCsI CTPO-
KOBBIH JIUTEPAJ HYJIEBOU JIJIUHBL.

Ha a1y 0c06€HHOCTb CTPOKOBBIX [IEPEMEHHBIX CJIeAYET 0OpallaTh BAUMAHNE IPU CPABHEHUH
JIBYX 3HaUeHNI VARCHAR2 B KoMaH iax IF. [ToMHuUTe, uTO 3HAUEHME NULL HEe MOXKET OBITh PABHO
JIpyromy 3HadeHuio NULL. BosbMeM IporpaMmy, KOTOpas 3allpaliuBaeT y 0J1b30BaTes] NMs
U CPaBHUBAET €T0 CO 3HAUEHUEM, IPOYNTAHHBIM U3 Oa3bl JAHHDIX:



O paboTe co cTpoKamu 209

DECLARE
user_entered_name VARCHAR2(30);
name_from_database VARCHAR2(30);

BEGIN

IF user_entered_name <> name_from_database THEN

Ecsin mob30BaTeNb BBENET MYCTYIO CTPOKY BMECTO UMEHU, PE3YJIbTaT MIPOBEPKU YCIOBUS
IF HUKOT/Ia He GyeT paBHBIM TRUE, TOCKOJIBbKY 3HaueHne NULL He ObIBaeT paBHBIM (WM He
PaBHBIM) HUKAKOMY JIPYrOMY 3HAUE€HUT0. AJIBTEPHATUBHBIN CIIOCO0 3alMCH JAaHHOTO OTlepa-
TOpa IF BBITJIAANT TaK:
IF (user_entered_name <> name_from_database)

OR (user_entered_name IS NULL) THEN
ITO BCEro JIMNIb OAUH U3 CIOc0O0B peleHust TpobIeMBl paBeHCTBa NULL TIyCTO# CTPOKH;
OH MOJXOJUT He It KaKI0M cutyanun. B obiuieM ciaydae nocrapaiitech IOHATD, Y€r0 Bbl
MBITAETECh OOUTHCS, YITHUTE, YTO MYCTHIE CTPOKU OYAYT MHTEPIPETHPOBATHCSA Kak NULL,
1 HAIUIIIUTE COOTBETCTBYIONIUHT KO,

CMmewuneHue 3HayeHnn CHAR n VARCHAR?2

Ecmu B kome PL/SQL ncnonb3yioTest CTpokH Kak GUKCHPOBaHHON (CHAR), TaK U TIepeMEeHHO
(VARCHAR2) JJIMHBI, IIPOrPAMMHUCT JOJIKEH YIUThIBaTh 0cOOeHHOCTH BhioaHeHus: B Oracle
oTepaIiii, B KOTOPBIX YYaCTBYIOT 00a THIIa CTPOK.

MepeHoc nHpopMmaummn us 6asbl AaHHbIX B NEPEMEHHYIO

ITpu BeiGOpKe (SELECT vtk FETCH) TaHHBIX 13 CTOJIOMA Oa3bl JAHHBIX THIA CHAR U IPHCBANBAHUN
UX MepeMeHHO# TrTa VARCHAR2 3aBepiiaoiine poOesbl COXpaHsiorest. Eciiu ke mepeHecTr
JIaHHbIE 13 cTOJMONA THIa VARCHAR2 B TIepeMeHHyIo Tuma CHAR, PL/SQL aBromaruyecku J0-
MIOJTHUAT M3BJIEKaeMOe 3HAUeHMe TIPOOeIaMu 10 MAKCUMAIbHOM [IJIMHBI TIepeMenHon. Takum
00pa3oM, UTOTOBOE 3HAYEHUE TIEPEMEHHON OIIPEEJISIETCST €€ TUIIOM, a He TUIIOM CTOJIOIA.

MepeHoc nH¢popMaLMmn U3 nepeMeHHOoi B 6a3y AaHHbIX

Korma bt nomeraere (INSERT it UPDATE) 3HaU€HUE IEPEMEHHON THIIa CHAR B cTOJIOEI] 6a3bl
JIAHHbBIX TUIIa VARCHAR2, sapo SQL He nogasJiser 3aBepuiaioniue npobdesbl. Hanpumep, npu
BBINIOJIHEHUH ceyiomiero koga PL/SQL cronbiry company_name 6a3bl JaHHBIX IIPUCBANBA-
eTcst 3HaueHne ACME SHOWERS. . ...... (rze cuMBOJ «.» obosHadaeT pobesn). MHaue roBops,
cronbert JonoHsieTcs mpodetamu 10 20 CUMBOJIOB, XOTS UCXOAHBIM 3HaYeHHeM OblIa CTPOKa
u3 12 cuMBOJIOB.
DECLARE
comp_id# NUMBER;
comp_name CHAR(20) := 'ACME SHOWERS';
BEGIN
SELECT company_id_seq.NEXTVAL
INTO comp_id#
FROM dual;
INSERT INTO company (company_id, company_name)
VALUES (comp_id#, comp_name);
END;
C apyroit cTOPoOHbI, P IIOMEIEHU 3HAYeHIs [IePEMEHHOI THITa VARCHAR2 B cToJ10€e1] 6a3bl
JAHHBIX THIIA CHAR siipo SQL aBTOMaTUYECKH JOIOJHSIET CTPOKY TIEPEMEHHO JIJTUHBI ITPO-
GeaMu 10 MAaKCUMAJIbHOM JJTMHBI ¢TOJ01A (3aJaHHOM IIPK CO3AaHUK TaOJIKIIbI) ¥ 3alIChIBAET

pesyJbTar B 6asy JaHHbIX.
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CpaBHeHus CTPOK
[TpenmomnoxmM, HEKOTOPAst TPOrpaMMa COEPKUT CJIELYTOITIH OTepaTop CPaBHEHMSI CTPOK:
IF company_name = parent_company_name

PL/SQL nomxen cpaBHUTD 3HAUEHUS company_name ¥ parent_company_name. JTa OTIepaInis
BBIIIOJIHSIETCS OAHUM M3 ABYX CIIOCOOOB B 3aBUCUMOCTH OT THIIOB II€PEMEHHBIX:

O TIlpu cpaBHeHMHU ABYX NepeMeHHbIX THIIa CHAR PL/SQL donoansem ux sasepuiarougumu
npobenami.
QO Ecim xoTs1 6b1 0IHA U3 CTPOK UMeeT TepeMeHHyo anuny, PL/SQL BbINONHSIET cpaBHEHUE
6e3 dononnenus 3a8epuLaIouumu npodeaami.
Paznuumne Mexay aTuMu ABYMS METO/IaMU CPABHEHUS TIPOZIEMOHCTPUPOBAHO B CJIEAYIONIEM
dparmenTe Koza:
DECLARE
company_name CHAR(39)
:= 'Feuerstein and Friends';
char_parent_company_name CHAR(35)
:= 'Feuerstein and Friends';
varchar2_parent_company_name VARCHAR2(35)
:= 'Feuerstein and Friends';
BEGIN
-- CpaBHMBaKWTCS ABa 3HaveHua CHAR, CTpoku AONOAHAWTCSA npobenamu
IF company_name = char_parent_company_name THEN
DBMS_OUTPUT.PUT_LINE ('Pe3ynbTaT nepBoi npoBepku paBeH TRUE');
ELSE
DBMS_OUTPUT.PUT_LINE ('Pe3ynbTaT nepBoil npoBepku paBeH FALSE');
END IF;

-- CpaBHuBawTca CHAR u VARCHAR2, no3TOMy CTPOKM He AOMOJIHAWTCA npobenamu
IF company_name = varchar2_parent_company_name THEN
DBMS_OUTPUT.PUT_LINE ('Pe3ynbTaT BTOpoi npoBepku paBeH TRUE');
ELSE
DBMS_OUTPUT.PUT_LINE ('Pe3ynbTaT BTOpoW npoBepku paBeH FALSE');
END IF;
END;

Pesymsrart:

PesynbTaT nepsoit nposepku paBeH TRUE

Pe3ynbTaT BTOpOW npoBepkn paseH FALSE

B mepBoM cpaBHEHNU yYaCTBYIOT /1Ba 3HAUEHUS TUIA CHAR, TIO9TOMY UCIIOJIB3YETCS JIOTIO-
HeHue 3aBepinarmuMu npodesamu: PL/SQL nomosHsieT 60J1ee KOPOTKOE M3 ABYX 3HAYEHUI
JI0 JUIMHBI 6oJiee VIMHHOTO 3HAY€eHMs], TI0CJIe Yero OHM CpaBHUBaIOTC. B anHoM npumepe
PL/SQL no6asiisiet msaTh po6eioB B KOHEI[ 3HAUYEHUsT IIEPEMEHHOIT company_name, a 3aTe€M
CpaBHUBAET 3HAYEHUA company_name U char_parent_company_name.

[IpoBepka faet monoxuTe bHbIH pesyabrat. O6paturte Buumanue: PL/SQL He uamensiet
3HaueHUeE IePeMEHHON company_name. JTO 3HAYEHIE IIPOCTO KOIIUPYETCs B IPYTYIO CTPYKTYPY
TIAMSITH, T7Ie OHO MOAM(UITNPYETCS s CPABHEHUS.

Bo BTOpOI1 onepariy y4acTBYIOT 3HaU€HUST TUIIOB CHAR 1 VARCHAR2, moatomy PL/SQL BbI-
HOJIHsIeT cpaBHeHue 0e3 JOIOJHEeHUs 3aBepiuaomumu npobesaMu. Hu oaHo U3 sHayeHuii
He U3MEHSIETCs, a B CPABHEHUHU UCTIOJIb3YETCs UX TeKylIas AyInHa. B JaHHOM ciryyae niepBble
22 cumBoga obenx crpok oanHakossl (Feuerstein and Friends), Ho 3nauenne nepeMeHHO
(bUKCHPOBAHHOM [JINHBI company_name JOMOJHEHO BOCEMbIO TPOOEIaMU, 2 3HAYEHUE [IEPEMEH-
HOM varchar2_parent_company_name — HeT. B pe3yJbraTe CTPOKM OKa3bIBAIOTCS HE PABHBIMI.

YuyacTue B mpoBepKe 3HaUeHUs TrTia VARCHAR2 ITPUBOIUT K TOMY, YTO CPABHEHYE BbITIOJIHSIETCS
6e3 JIOTOTHEHUST 3aBEPIIAIIINMYU TPoOeTaMu. ITO BEPHO U [IJIsT BHIPAKEHUH, COAEPIKAIINX
6oJiee IBYX [ePEMEHHBIX, a TAK)KE JIJIS BhIpaskeHuii ¢ orepatopoM IN. IIpumep:
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IF menu_selection NOT IN
(save_and_close, cancel_and_exit, 'OPEN_SCREEN")
THEN ...

Ecutut X0Tst ObI 0/{Ha 3 YeThIPEX CTPOK (menu_selection, IBe IMEHOBAHHBIE KOHCTAHTHI U OJIUH
siurepait) 00bsiBJIeHa Kak VARCHAR2, TOYHOE CpaBHeHUe Gy/IeT BBIIOJHEHO 6e3 MofuduKaImu
sHauyenuit. O6paTuTe BHUMAHUE: CTPOKOBbIE JIUTEPATbI (TaKue, Kak OPEN_SCREEN) Bceryia pac-
CMaTPUBAIOTCS KaK CTPOKH (DMKCHPOBAHHOM JITTUHBI, TO €CTh CHAR.

CumMBoJibHbIe (byHKLUMU M apryMeHTbl Tuna CHAR

CumBosbHAS GYHKINS TTOTy4YaeT B Ka4ecTBe TapaMeTpa OTHO NI HECKOJIBKO CUMBOIBHBIX
3HAUEHWI U BO3BpalllaeT CUMBOJIbHOE U YUCIOBOe 3HaueHue. Ecim cuMBosbHAs QYHKITUS
BO3BpaIllaeT CUMBOJIbHOE 3HAYEHHE, OHO BCETIa UMeeT THT VARCHAR2 (TiepeMeHHas IJTNHA) —
KpoMme QYHKITHH UPPER ¥ LOWER. ITH (DYHKIIMHU MTPeobpasyoT 3aIaHHyI0 CTPOKY K BEPXHEMY
I HIKHEMY PETHCTPY COOTBETCTBEHHO M BO3BPAINAIOT 3HAUeHNE (DUKCHPOBAHHON JTNHBI
ThTAa CHAR, eCJIH Tiepe/lJaHHbIe B APTYMEHTAaX CTPOKY UMEJTHU TUTI CHAR.

KpaTkasa cBoaka CTPOKOBbIX (PyHKLMIA

Kak ynommnanocs panee, PL/SQL npenocrasiisieT B pacriopsikeHre IporpaMMHUCTa ITUPOKUI
HabOP MOIIHBIX, BHICOKOYPOBHEBBIX CTPOKOBBIX (DYHKIUIT IJIsT TTOJyUeHUsT MHMOPMAIUH O
CTPOKax U MogubuKanuu ux coaepskumoro. Ciepyionuii CIcoK IaeT npejicTaBienue 0o
UX BO3MOKHOCTSIX M CMHTaKcHce. 3a MOJIHON uHdOpPMaIeil 0 KOHKPETHbIX (DYHKIUAX 00-
pamaiirecs k cnpaBounuky Oracle SQL Reference.
O ASCII(cumson)
Bossparaer uncioBoii ko (NUMBER) MpeCTaBJIEH S 3a[aHHOT0 CUMBOJIA B HAOOPe CHM-
BOJIOB 6a3bl IAHHBIX.
Q ASCIISTR(cmpokal)
[TosyyaeT cTpoKy B j11060M Habope CUMBOJIOB 1 TipeoGpasyer ee B crpoky ASCII-cuMBoJIOB.
Bce cumBoubr, otcyteTByionive B kogauposke ASCII, npeacrasistiores B hopme \XXXX,
e XXXX — xox cumBogia B IOHUKOIE.

3a nndopmarmeii o FORMKOIE M Kogax cCMMBOJIOB oOparaiirech Ha caiit http://unicode.
org.

Q CHR(x00)
Bosspamaet cumBoa Tuma VARCHAR2 (ammHa 1), COOTBETCTBYIONINI 3aITaHHOMY KOZY.
Oyuknus siBasiercst obparHoii o otHomenuio k Gyukimu ASCIL Y Hee uMeercst pas-
HOBH/IHOCTb, yII0OHAs IpH paboTe ¢ TAHHBIME B HAIIMOHAJIBHBIX HAO0PAX CHMBOJIOB:
CHR (%00 USING NCHAR_CS)
Bosspariaer cuMBoJI THa NVARCHAR2 13 HAIIOHATIBHOTO Habopa CHMBOJIOB.

QO COMPOSE (cmpoxal)
[Tosryyaet cTpoky cuMBoIOB B hopmare KOHMKOIA 1 BO3BPAIIAeT ee B HOPMATM30BAHHOM
Buzie. HammpuMep, HeHOpMaIM30BaHHOE TIPe/ICTaBIeHNe 'a\0303 ' ompeeseT CUMBOT 'a'
¢ THJIBION cBepXy (TO ecTh ). BpI3oB COMPOSE (' a\0303" ) Bo3Bpamiaet 3HaueHne \00E3' —
IIecTHa/AIATEPUYHBIN Ko/l cuMBosa a B [OHmKoze.
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B Oracle9i Release 1 pynkimss COMPOSE Moriia BbI3bIBATbCS TOJIBKO 13 SQL-KoMaHI;
B nporpammMax PL/SQL ona ucrosb3oBaTbes He Moriia. Haunnas ¢ Oracle9i Release2,
dyuxims COMPOSE Ttakske MokeT UCIob30BaThes B Beipaxkenusx PL/SQL.

Q CONCAT(cmpoxral, cmpora?)
[Ipucoenunsier cmpoky2 B KOHel cmpoku 1. AHAIOrMYHOTO Pe3yJIbraTa MOXKHO J00UTHCS
[Ipu oMol Beipakenust cmpokal | | cmpoka?. Oneparop | | HaMmHOTO yo6Hee, 03TOMY
(ynkimst CONCAT HCIIOJIb3YETCSI OTHOCUTENBHO PEJIKO.

Q CONVERT(cmpoxal, nabop cumeonos)
IIpeo6pasyer cTpoKy 13 Habopa CUMBOJIOB (a3bl JAHHBIX B 3aJlaHHBIA HAGOP CUMBOJIOB.
[Ipu BBI30BE TaKKe MOJKHO 3aaTh UCXOIHbII HAGOP CUMBOJIOB:
CONVERT (cmpokal, xoneunviii_nabop, ucxoouvlii_nabop)

QO DECOMPOSE (cmpoxat)
[Tomygaet ctpoxy B IOHUKOZE 11 BO3BpAIaeT CTPOKY, B KOTOPOI BCe COCTaBHBIE CIMBOJIBI
pasJioxkenbl Ha aieMeHThr. Dynkius sipyistercst o6paTroii mo orHomenuio kK COMPOSE.
Hampumep, BbI30B DECOMPOSE (&' ) BO3BpalaeT CTPOKY 'a~' (CM. omrcanue COMPOSE).

CymecTByeT siBe Pa3HOBUIHOCTH 3TOH (PYHKITHIL:
* DECOMPOSE (cmpoxa1 CANONICAL)

Bbimo/iHsIET KAHOHUYECKYIO IEKOMITO3UIIIIO; TIOJYYeHHBIA Pe3yJIbTaT MOKET ObITh
BOCCTaHOBJIEH BBI30BOM COMPOSE. VcTiomrp3yeTcst 1o yMOTYaHUIO.

* DECOMPOSE (cmpoxaT)
[[eKOMHOSI/ILII/IH BBIITOJTHAETCA B TaK Ha3bIBAEMOM DERMME COBMECTUMOCTHU. Boccranos-
JieHre BbISOBOM COMPOSE MOJKET OKa3aThbCAd HEBO3MOKHBIM.

Oyuknus DECOMPOSE, kak u COMPOSE, He Mo:KeT HAIIPSIMYIO BbI3bIBATHCS B BbI-

{51“ ] r paxenusix PL/SQL B Oracle9i Release 1; ee He0OX0AMMO BbI3bIBATh U3 UHCTPYKIUIA
="ﬁ::‘m_\? SQL. Hauunast ¢ Oracle9i Release 2, ato orpanudenie 66110 CHSITO.
¥y =N
4;\{ L

Q GREATEST(cmpokal, cmpoka?2, ...)
[TostyyaeT oiHy MK HECKOJIBKO CTPOK U BO3BPAIAeT CTPOKY, KOTOPast OKasajiach Obl 10~
cirenHeit (To ecTh HAaMOObINEH ) TIPH COPTUPOBKE BXOMAHBIX CTPOK TI0 BO3pacTaHuio. Takske
cM. oncanue QyHKIUM LEAST, 00paTHOM 10 OTHOIIEHUIO K GREATEST.

Q INITCAP(cmpoxal)
VI3MeHsteT PEriucTp CUMBOJIOB CTPOKOBOIO apryMEHTa, IIePeBO/Is IIEPBYIO OYKBY KasKI0TO
CJIOBa CTPOKH B BEPXHMIT PETUCTP, a OCTaTbHbIe OYKBBI — B HIKHMIT. CITOBOM CUNTAETCSI
[IOCJIEZI0BATEIbHOCTD CUMBOJIOB, OT/IEJIEHHAS OT OCTAJbHBIX CUMBOJIOB IIPOOEIOM UK
CHUMBOJIOM, He SIBJISIONMIMCS GyKBeHHO-IIHMPOBBIM (Harmpumep, # niau _). Hanpuwmep,
BBI30B INITCAP( 'this is lower') maer pe3yJibrar 'This Is Lower'.

Q INSTR(cmpoxal, cmpoka?)
BosBpaliaer 1o3uiuio, ¢ KOTopoii cmpoka?2 BXOAUT B cmpoky 1; eciiu BXOXKAEHKE He 00-
HapyskeHo, GyHKIMs Bo3Bpaniaet 0.
Cyl1iecTByeT HECKOJIBKO Pa3HOBUIHOCTEH 3TOM (PYHKITUU:

* INSTR(cmpoxal, cmpoxa?, nauanvHas_no3uuus)
[Tonick cmpoxu2 B cmpoke 1 HauMHAETCS € TIO3UITNAN, 3aJaHHON TTOCTIETHIM MTapaMeTPOM.
ITo ymoJsiuaHUIO TIOMCK HAYMHAETCS € MO3Uuliuu 1, Tak 4TO BBI30B INSTR(stringl,
string2, 1) s5KBUBaJIEHTEH BBI30BY INSTR(stringl, string2).
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* INSTR(cmpokal, cmpoka2, ompuyamenvras,_HAYarvHas_nosuyus)
CwmeliieHne HaYaThHOU TIO3UITUY 33/Ia€TCS HE OT Havasia, a OT KOHIa cmpoku 1.
* INSTR(cmpoxal, cmpoxa?, nauanrvHas_no3uuus, n)
Haxomut n-e BXoxnenne cmpoxu2, HadnHas ¢ 3aJaHHON HadaJIbHOU TTO3UITNHN.
* INSTR(cmpoxal, cmpoxa?2, ompuuamenvHas_HA4aioHas_No3UUUs, 1)
Haxonut n-e BxoKIeH1E cmpoku.2, HAYWHAS C 33[aHHOI HAYaJIbHOUM TIO3UIINY OT KOHITA
cmpoxud.
ODyukiumst INSTR paccMaTpUBaeT CTPOKY KakK MOCJAe0BAaTETbHOCTh CUMBOJIOB. Ee pas-
HOBUAHOCTU INSTRB, INSTR2 1 INSTR4 pacCMaTpPUBAIOT CTPOKY KaK MTOCJIEA0BATEIbHOCTD
6aiiToB, KomoBBIX exuHMIl (code units) man KoxoBbIX MHAEKCOB (code points) IOHMKOMA
COOTBeTCTBEeHHO. PagHOBUAHOCTD INSTRC paccMaTpUBAET CTPOKY KaK MOCTIE0BATEIbHOCTD
moTHBIX cuMBosIoB FOHMKOMa. Hanmpumep, cTpoka 'a\@303 ', KoTopast pecTaBsieT coboit
Pa3JIOKeHHBIN SKBUBAJIEHT ' \@OE3 ", MJIN 4, PacCCMATPUBAETCS KaK OIMH CUMBOJI. HampoTus,
dyukIusg INSTR paccMaTpuBaeT 'a\@303' Kak MOCJIe0BaTETbHOCTD U3 ABYX CUMBOJIOB.
LEAST (cmpokal, cmpoka2, ...)
[Tosy4aeT oHY WM HECKOJIBKO CTPOK ¥ BO3BpAIllaeT CTPOKY, KOTOpasi OKasauach ObI Tiep-
BOI (TO €CTh HAMMEHBIIEN ) TTPY COPTUPOBKE BXOAHBIX CTPOK TI0 BO3pACTaHUIO. TaksKe CM.
onucanue PyHKIMU GREATEST, 0OpaTHOMN 10 OTHOINEHHIO K LEAST.
LENGTH(cmpoxkaT)
BosBspaiaet koJimuecTBO CUMBOJIOB B CTpOKe. Pa3HOBUAHOCTH LENGTHB, LENGTH2 11 LENGTH4
BO3BPAIIAIOT KOJIMYECTBO GAINTOB, KOZOBBIX efuHuIL (code units) Mau KOJIOBBIX MHAEKCOB
(code points) FOumKoma cooTBeTCTBEHHO. PasHOBIAHOCTH LENGTHC BO3BpaIlaeT KoJuye-
CTBO TIOJIHBIX cuMBOJIOB IOHWKOA, HOPMATM30BaHHBIX TT0 MePe BO3MOXKHOCTH (TO €CTh
¢ mpeobpasoBaHueM 'a\0303' B '\@BE3").
DyHKMs LENGTH 00bIYHO He Bo3BpalliaeT HyJib. Beriomuute, uto Oracle paccmaTpuBaet my-
CTYy10 CTPOKY (' ') KaK NULL, TT09TOMY BBI3OB LENGTH( ' ') (haKTHUeCKU 9KBUBAJIEHTEH TTOTTBITKE
HOJIY4YnTh JJIMHY NULL; ee pe3yJibraT Toxke Oyaer paBeH NULL. EquHCTBEHHOE MCKIIIOUeH e
BCTPEYAeTCs] TIPK IPUMEHEHNHU LENGTH K Trmy CLOB. Tumt CLOB MoskeT coziepskathb 0 6ailT 1 ripu
5TOM OBITH OTJMIHBIM OT NULL. B aTOM entmHcTBeHHOM cayaae LENGTH Bossparmaer 0.
LOWER (cmpoxaT)
IIpeo6pasyer Bce OyKBBI 3aJaHHON CTPOKK B HUKHUH peructp. OyHKIuUA ABjsercs 06-
PaTHOH 110 OTHOIIEHUIO K UPPER. THI BO3BpaliaeMoro 3HayeHusl COOTBETCTBYET TUITY
BXO/THBIX TAaHHBIX (CHAR, VARCHAR2, CLOB). Tax:ke cM. NLS_LOWER.
LPAD(cmpoxal, umozosas_Onuna)
Bossparaer sHaueHue cmpoku 1, JOTOJTHEHHOE clIeBa MPOOETaAMU 0 UM02060U_ONUMHbL.
Y byHKIIMYM cymecTByeT caenyionias pasHOBUIHOCTD!
* LPAD(cmpokal, umozosas_Onuna, 3anoiHumens)
[IpucoennusieT mocTaTOYHOE KOJIUYECTBO MOJHBIX WU YACTUIHBIX BXOXKIEHUN
3AIOJHUTEA, YTOOBI 00IAsT AMHA CTPOKK JOCTUIJIA 3aJaHHOU UMO2080T_ONUHbL.
Hamnpumep, BbI30B LPAD( 'Merry Christmas!', 25, 'Ho! ') BepHeT pe3yJssTaT 'Ho! Ho!
HMerry Christmas!"'.
Y dyHKIIU LPAD cyTiecTByeT apHas G yHKINS RPAD.
LTRIM(cmpoxal)
Ynanster mpobesisl ¢ meBoro kpast cmpoku 1. Takske cM. oncanust GyHKIUH TRIM (cTaHaapT
ISO) 1 RTRIM. ¥V pyHKINM CyTTeCTBYeT CAeAyIonas Pa3HOBUAHOCTD:
* LTRIM(cmpoxal, yoarsemoii_nabop)
Vnanser mo6ble CUMBOJIBI, BXOASIIIE B CTPOKY yoaisiemviii_Habop, OT JEBOTO Kpasi
cmpoxud.
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QO NCHR(%00)

Bosspamaer cumBos Trma NVARCHAR2 (asimHa 1), COOTBETCTBYIONINH 33IAHHOMY KOIY.
OyHKIus CHR ¢ yesioBrueM USING NCHAR_CS peasiuayert Ty ke (DyHKIIMOHATBHOCTD, 4TO 1 NCHR.

O NLS_INITCAP(cmpoxal)
Bossparaer Bepcuio cmpoxu 1, KoTopast I0JKHA OTHOCUTBCS K TUITY NVARCHAR2 MJTH NCHAR,
B KOTOPOIi TrepBast GyKBa KaKIOTO CJIOBA TIEPEBOIUTCS B BEDXHUIT PETHCTP, & OCTATbHBIE
6yxBbl — B HuskHMiL. DyHKIMs Bo3BpaliaeT 3HaueHue Tuna VARCHAR2. «CiioBoM» cuunTa-
€TCsT TIOCIEI0BATEIbHOCTD CHMBOJIOB, OT/IEJIEHHAST OT OCTAIBHBIX CHMBOJIOB TTPOOETIOM
WJIM CUMBOJIOM, HE SIBJISTIOMIUMCSI GYKBEHHO-1{U(DPOBBIM.
Bbl MOsKeTe 3a1aTh TIOPSIZIOK COPTUPOBKH, BJMSIONINI Ha OIIPE/IeJIEHUE «II€PBOM OYKBbI»:
* NLS_INITCAP(cmpokal, 'NLS_SORT=npasuno_copmuposxu')
B aroii hopme cuHTakCHCA NPAGUIO_COPMUPOBKU TIPEACTABIISIET COOOM OIHO U3 10Ty CTU-
MbIX Ha3BaHUI IIPaBUJI COPTUPOBKH, epedyrcieHHbIx B pykoBojcTse Oracle Database
Globalization Support Guide, Appendix A, pasuen «Linguistic Sorts».
Cureptyronuii mpuMep 1oKasbIBaet, yeM (yHKIus INITCAP oTindyaeTrcst OT NLS_INITCAP:

BEGIN
DBMS_OUTPUT.PUT_LINE(INITCAP( 'ijzer'));
DBMS_OUTPUT.PUT_LINE(NLS_INITCAP('ijzer', 'NLS_SORT=XDUTCH'));
END;
Pesymsrat:

Ijzer

IJzer
B HunepianickoM si3biKe OCAe0BATENbHOCTh CUMBOJIOB «ij» pacCMaTPUBAETCS KaK OJIUH
cuMBOJI. DyHKIMS NLS_INITCAP pacrmo3HaeT 3TO 06CTOSITENBCTBO TIPH 3alaHUH MTPaBUJIa
NLS_SORT ¥ [TPaBIJIBHO IIPeobpasyeT CUMBOJIBL CI0BA «ijzers («Kelre30» o-HUAePAaHACKN ).

QO NLS_LOWER(cmpokal) n NLS_LOWER(cmpoxad, 'NLS_SORT=npasuio_copmuposxu')
Bosspaiaer cmpoxy 1, 1peobpazoBaHHyI0 B HUKHUI PErMCTp MO IPaBUIaM 3aaHHOTO
asbika. O TOM, Kak NLS_SORT MOKET HOBJIMATD Ha PE3YJIbTaT IPeobpasoBaHusl, PACCKa3aHO
B OomMCaHNH GyHKIUYI NLS_INITCAP.

QO NLS_UPPER(cmpokat) n NLS_UPPER(cmpoxad, 'NLS_SORT=npasuio_copmuposxu')
Bosspaiiaer cmpoky 1, npeoOpasoBaHHYI0 B BEPXHUIA PErUCTP 110 IPABUJIaM 3aJaHHOTIO
si3bika. O TOM, Kak NLS_SORT MOJKET MOBJIASTD HA PE3YJIBTAT IPe0OPa30BaHMsI, PACCKA3AHO
B omMcaHny (PyHKIUY NLS_INITCAP.

Q NLSSORT(cmpokat) u NLSSORT(cmpokaT, 'NLS_SORT=npasuio_copmuposxu')
Bosspaiiaer cTpoky 6aiiToB, KOTOpask MOKET UCIIOJIb30BAThCs AJIsl COPTUPOBKH CTPOKO-
BOTO 3HAYEHUS 110 TIPaBUJIaM 3aJ]aHHOTO s13bIka. CTpoka Bo3Bpaiaercst B popmare RAW.
Harpumep, cpaBHeHMe JIBYX CTPOK 10 MTPpaBujiaM (DPAHILy3CKOTO SI3bIKA BBITTOJIHSIETCS TaK:
IF NLSSORT(X, 'NLS_SORT=XFRENCH') > NLSSORT(y, "NLS_SORT=XFRENCH') THEN. ..

Ecuin BTOpOIii mapameTp He yKa3aH, QYHKIIHS NCIIOJIb3YeT MOPSI/IOK COPTUPOBKH 110 YMOJI-
4YAHUIO, HA3HAYEHHBIN JI7is1 cearca. [1oHbINA CIUCOK TIPABUJI IPUBEJIEH B PYKOBOJICTBE
Oracle Database Globalization Support Guide, Appendix A, paszuen «Linguistic Sorts».

QO REGEXP_COUNT, REGEXP_INSTR, REGEXP_LIKE, REGEXP_REPLACE, REGEXP_SUBSTR
3a onucanusMu 3TUX QYHKIUH, IIpeHa3HAYEHHBIX JJist PAOOThI C PEryJISIPHBIMU BbIPa-
JKEHUAMU, 00pallaiiTech K IPUI0KEHHIO A.

O REPLACE(cmpoxral, uckomas_cmpoxa, 3ameHa)

BosBpaiiaet cTpoky, moJiydeHHYI0 B pe3yJIbTaTe 3aMeHbI BCeX BXOMKIAECHUN UCKOMOU_CMpPOKU
B cmpoxke 1 cTpokoii 3amena. DyHkimst REPLACE MOKET UCTIOTb30BATHCS JIJIsT 3AMEHBI BCEX
BXOXK/IEHUH OTIPEe/IeJIEHHO MOJICTPOKYU B OTHON UHCTPYKIIUU.
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O REPLACE(cmpokal, uckomas_cmpoka)
Bossparaet cTpokxy, mosyueHHyTo B pe3yJIbTaTe YAAIeHNs BCeX BXOKICHIH UCKOMOU_Cmpo-
Ku 3 cmpoku 1.
Q RPAD(cmpoxal, umozosas_oOnuna)
Bosspaiaer 3Hauenue cmpoku 1, 1OMOJIHEHHOE CIIPaBa MpobeaMu 110 UMmozoeot_OJuHbL.
Y byHKINYT cyIecTByeT caenyionias pasHOBUIHOCTD!
* RPAD(cmpokal, umozoeas_Onuna, 3anoJHumens)
[Mpucoennusier JOCTATOYHOE KOJUYECTBO TOJHBIX UJIM YaCTUUYHBIX BXOKIEHUI
3aI0JIHUTEIsT, 4TOOBI 0OIIAsI TNHA CTPOKY JOCTHULJIA 3aIaHHON Umoz06oi_onusl. Bei3os
RPAD( 'Merry Christmas!', 25, 'Ho! ') BepHeT pe3yJbraT 'Merry Christmas! Ho! Ho!'.
Dynkiust RPAD JIOTIOJIHSIET CTPOKY CIIpaBa, a ImapHas eil (hyHKIUs: LPAD — cJieBa.
QO RTRIM(cmpoxral)
Vnansier pobesibi ¢ ipaBoro kpast cmpoku 1. Takske cM. onucanus GyHKIuil TRIM (cranzapT
ISO) u LTRIM. ¥V pyHKINM CyTITeCTBYeET CAEAYIONas Pa3HOBUIHOCTD:
* RTRIM(cmpoxkal, yoansemviii_nabop)
Yaanser mo6ble CUMBOJIBI, BXOASIINE B CTPOKY yodaisemviil_nabop, ¢ IPaBoro Kpas
cmpoku.
O SOUNDEX(cmpoxal)
Bosspaiiaer cTpoky ¢ «(hoHETHYECKUM TPe/ICTABJIEHIEM» aPTYMEHTA.
ITpumep:
SOUNDEX ('smith') --> 'S530'
SOUNDEX ('SMYTHE') --> ''S53@'
SOUNDEX ('smith smith') --> 'S532°
SOUNDEX (‘'smith z') --> 'S532'

SOUNDEX ('feuerstein') --> 'F623'
SOUNDEX ('feuerst') --> 'F623"'

[Ipu ucnosb3oBanmy GyHKIIME SOUNDEX CIeTyeT TOMHUTHh HECKOJIBKO ITPABILI:

* 3nHaueHue SOUNDEX Bcerjia HAauMHAETCs ¢ 1IePBOi OYKBbI BXOAHON CTPOKH.

* BosBpaiaemoe 3HaueHIe TCHEPUPYETCS TOTBKO MO TIEPBLIM TISTU COTJIACHBIM B CTPOKE.

* It Beruncienust i poBOI YacTu SOUNDEX MCIIOJIB3YIOTCSI TOJIbKO coryiacubie. Bee
[JIACHBIE B CTPOKE, KPOME HAYAJIbHBIX, HTHOPUPYIOTCSL.

» DyHKIMsT SOUNDEX UTHOPUPYET PETUCTP CUMBOJIOB; /sl OYKB BEPXHETO M HUKHETO
perucTpa reHepupyoTCst OJIMHAKOBbIE 3HaYeHUsT SOUNDEX.

Dyukiust SOUNDEX TI0JIe3Ha JIJIs1 3aIIPOCOB, PU KOTOPBIX TOYHOE HATMCAHUEe 3HAUEHUST

B 6ase JaHHbIX HEU3BECTHO UJIM HE MOYKET OBITH JIETKO OIIPEIEIEHHO.

Anroputm SOUNDEX OpHeHTHPOBAH Ha aHTJIMHCKNAN S3bIK; B IPYTUX SI3BIKAX OH MOXKET
paboTath 10X0 (UK He paboTaTh BOOOIIE).

Q SUBSTR(cmpokal, nauarvnas_no3uyus, OIuna)
BosBparmaer moacTpoxy u3 cmpoxu 1, KoTopas HAUMHACTCS C HAYAILHOU _NO3UYUU V1 TMEET
3alaHHYTO0 TUHY. EC/Ii KOJIMYeCcTBO CIMBOJIOB /10 KOHIIA cmpoKu T OKasKeTCST MEHBIIIE JIJTH-
HBI, BO3BPAIIAIOTCS BCe CUMBOJIBI OT HAYAIbHOM MTO3UIINH 10 KOHIA CTPOKHU. Y DYHKITUN
CYIIECTBYIOT CJIEIyIONIHEe PA3HOBUIHOCTH:
* SUBSTR(cmpoxral, HauanvHas_no3uuus)
BosBpaiiaer Bce CMBOJIBI OT HAYAILHOU _NO3ULUU 110 KOHIIA cmpokuT.
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* SUBSTR(cmpoxal, ompuyamenvnas HauarvHas_no3uyus, OLUHa)
HavaspHast O3UIUST TIOICTPOKK OTCYMTHIBAETCS OT KOHITA cmpoku 7.

* SUBSTR(cmpokal, ompuyamenvnas HAUarbHAs NO3UUUSL)
Bosspaiiaer 1nociiesvie ABS (ompuyamenivias HAUAIbHAs, NO3ULUUSL) CTPOKH.

ODyukiust SUBSTR paccMaTPUBAET CTPOKY KAK MOCJIE[0BATETBHOCTh CUMBOJIOB. Ee pasHo-
BUTHOCTU SUBSTRB, SUBSTR2 11 SUBSTR4 pacCMaTpUBaIOT CTPOKY KaK I10CJIE0BATEIbHOCTD
GaiiToB, KoaoBbIX eauHull (code units) man koxoBbix uHAEKcoB (code points) IOHuKkona
COOTBeTCTBeHHO. Pa3HOBHUIHOCTH SUBSTRC paccMaTpUBaET CTPOKY KaK IT0CIe/[0BATEIbHOCTD
ToJTHBIX cuMBoJI0B IOHMKOMA. HampuMep, cTpoka 'a\@3e3 ', KoTopas TIpecTaBaseT coOoit
Pa3JIoKeHHbBIN SKBUBAJIEHT ' \@OE3 ', MJIN &, pacCMaTpUBaeTCs Kak oJluH cuMBoJ1. HampoTtus,
¢yHKIMSI SUBSTR paccMaTpuBaeT 'a\0303' Kak MOCIeI0BATEIBbHOCTD U3 IBYX CUMBOJIOB.

TO_CHAR(HAUUOHATLHBIE _CUMBONbHBIE _OGHHbLE)

[IpeoGpasyeT qaHHbIE M3 HAIMOHAIEHOTO Habopa CUMBOJIOB B SKBHBaIEHTHOE IIPEJCTaB-
JleHne B Habope CUMBOJIOB 0a3bl JaHHbIX. Takxke cM. TO_NCHAR.

Oyukrusgs TO CHAR Takke MOXKeT HCIOIb30BaThCS st IPe0OPasOBaHuUsT 1aThl/
BpPEeMEHH ¥ 4uces B yaobourtaemyio popmy. dtu npuMerenns ¢pynkiuun TO_CHAR
omvicaHbl B ryaBe 9 (a1s uncen) u raase 10 (7711 1aThl/BpeMeHn ).

TO_MULTI_BYTE(cmpoxal)

I[Ipeobpasyet oxHOGANTOBbIE CUMBOJIBI B MX MHOTOOAIITOBbIE 9KBUBAJIEHTBL. B HEKOTODPBIX
MHOTOGATOBBIX KOAMPOBKaX, u 1pexie Becero UTF-8, MoxeT cylecTBOBaTh HECKOJIBKO
BapUaHTOB TIpe/IcTaBaeHus ofHoro cuMBoJia. Ckaxkem, B UTF-8 npencrasienne 6yKBbI 'G'
MOJKeT cojepxkath oT 1 10 4 6aiit. s nepexona oT 04HOOANTOBOIO IPEACTABIECHUS
K MHOr0OaiTOBOMY MCHOJIb3yeTcst (hyHKIMA TO_MULTI_BYTE. [Jantast GyHKIM ABJIAETCSA
006paTHO# 110 OTHOLIEHUIO K TO_SINGLE_BYTE.

TO_NCHAR (cumsonvl_6_nabope_6asvl_0annvix)

[IpeoGpasyet gaHHbIe 13 HabOPa CUMBOJIOB 6a3bl IAHHBIX B 9KBUBAJIEHTHOE IIPEACTABJIEHNE
B HaIMoHaTbHOM Habope cumBoJIoB. Takske cM. TO_CHAR u TRANSLATE. . . USING.

Oyukinus TO NCHAR rtakke MOKeT MCIIOJIb30BAThCS Vs TIPE0OPA3OBAHUS IAThl/
BPEMEHH 1 yrcel B ynobountaemyio popmy. It npumerenus pyuxkuun TO NCHAR
ornucansl B r1aBe 9 (st uncesn) u raase 10 (17151 1aTs1/BpeMeHi ).

TO_SINGLE_BYTE(cmpoxat)

[IpeoGpasyer MHOTOGANTOBbIE CUMBOJIBI B UX 0JIHO0aTOBbIE dKBUBaJeHTbl. DyHKII
sIBJIIETCS OGPATHOM 110 OTHOIIEHMIO K TO_MULTI_BYTE.

TRANSLATE (cmpoxal, uckomvii_nabop, nabop_sameivt)

3ameHnsier B cmpoxe T KaK0e BXOKIAEHUE CUMBOJIA U3 UCKOMO20_HAGOPA COOTBETCTBYIOIIUM
CUMBOJIOM Habopa_samennvt. TIpumep:

TRANSLATE ('abcd', 'ab', '"12") --> '12cd’

Ecim uckomuiii_nabop copepxut GoJIbilie CAMBOJIOB, YEM HAOOP 3aMeHbL, <TUIITHIE» CUM-
BOJIbI, HE UMEIOIIHE COOTBETCTBUSA B HAGOpe _3ameHbl, He BKIIOYAIOTC B pesyJibrar. IIpumep:
TRANSLATE ('abcdefg', "abcd', 'zyx') --> "zyxefg'

BykBa «d» yzmajneHa, ToTOMy 4TO OHa IPUCYTCTBYET B UCKOMOM_HAGOpe, HO HE MMeeT
9KBUBaJIeHTa B Hatope samenvl. OyHK1Mg TRANSLATE 3aMeHSET OTAENbHbIE CUMBOJIbI,
a (GyHKIMA REPLACE — I[eJIble CTPOKHU.
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QO TRANSLATE (mexcm USING CHAR_CS) 1 TRANSLATE (mexcm USING NCHAR_CS)
[IpeobpasyeT CMMBOJIbHbIE JIaHHbIE B HAOOP CUMBOJIOB 6a3bl JaHHBIX (CHAR_CS) MJIU B Ha-
LMOHAIbHBINA HaGOP cUMBOIOB (NCHAR_CS). BbIXOAHBIM THIIOM faHHBIX OyAeT VARCHAR2 N
NVARCHAR2 B 3aBEICIMOCTH OT TOTO, BBITIOJTHSIETCS JIN TPE00pasoBaHne K HaOOpy CUMBOJIOB
6a3bl JAHHBIX NI HALMOHAJILHOMY HAOOPY CUMBOJIOB COOTBETCTBEHHO.

Dynkiuss TRANSLATE...USING Bxozaurt B uncio pyuknuit SQL 1o crangapry ISO.
Hauunas ¢ Oracle9i Release 1, moxxnaO pocto npucBounTth 3navenne VARCHAR?2
nepementoil Tuma NVARCHAR?2, 1 H2060poT — cucTeMa HESIBHO BBITTOJHHUT HY/KHOE
npeobpasoBaue. Eciin jke Bbl XOTHTE BBIIIOJHUTD TPE0OPA30BAHKE IBHO, UCIIOJIb3YiiTe
dynaxmmn TO_CHAR u TO_NCHAR 151 npeobpa3soBatust TEKCTa B HAOOP CUMBOJIOB
6a3sbl JAHHBIX 1 HAIIMOHAJIbHBINA HaGOP CUMBOJIOB coOTBeTCTBeHHO. Oracle pekomeHyer
nosib3oBaThes ykazanubiMu pynkimsimu BMecto TRANSLATE...USING, notomy uto
OHU TIO/IEPKUBAIOT GoJIee MUPOKUN HAOOP BXOAHBIX THIIOB JaHHBIX.

QO TRIM(FROM cmpoxat)
BosBparmaer cTpoky, MOTy4eHHYIO B pe3yabTaTe yAaJeHus u3 cmpoku T BceX HadambHBIX
N KOHEYHbIX HpO6eJIOB. Yy (l)yHKI_II/II/I CyHIECTBYIOT CyelyIonine pasHoOBUIHOCTU:
* TRIM(LEADING FROM . ..)
Vhanenue ToJabKO Ha4aabHbIX TPOGETOB.

* TRIM(TRAILING FROM...)
y[[aJIeHI/IG TOJIBKO KOHEYHbIX HpO66JIOB.

* TRIM(BOTH FROM ...)
y]_IaJIeHI/Ie KaK HadaJIbHbBIX, TaK 1 KOHEYHbIX HpO6eJIOB (I/ICHOJIbb’yeTCH 110 yMOJI‘{aHI/IIO).

o TRIM(...ydarsemolii_cumeos FROM cmpokal)
ViajieHue BXOKACHUN OHOTO YOaIs1eM020_CUMBOA HA BLIOOD ITPOrPAMMHUCTA.

Oynkuus TRIM 6biia BkaoyeHa B Oracle8i ays obecnieyenus 6oJiee MoJIHON COBMECTH-
Moctu co ctangapTom ISO SQL. Ona coveraer B cebe HyHKINOHAIBHOCTD LTRIM 1 RTRIM,
HO OTJINYAETCST OT HUX TeM, YTO TRIM O3BOJISIET 33/IATh TOJIBKO OJIUH YAAJISIEMbIiT CUMBOT,
TOI/Ia KaK IPU UCIIOIb30BaHUU LTRIM 1 RTRIM MOXKHO 3a/1aTh HAOOP YAAIsIeMbIX CAMBOJIOB.
QO UNISTR(cmpoxratl)
Bosspautaer cmpoxy 1, npeobpaszosatnyio B FOHUKO; TakM 06pa3oM, PyHKIUS ABJISIETCS
00paTHOI 110 OTHOIIEHUIO K ASCIISTR. [lJist IIpeIcTaBIeHIs HelleYaTaeMbIX CUMBOJIOB BO
BXOZHOM CTPOKE MOXKHO UCTI0Jib30BaTh 3anuch \XXXX, rie XXXX — KomoBbIi UHIEKC
cumBoia B IOuukoze. [pumep:
BEGIN

DBMS_OUTPUT.PUT_LINE(
UNISTR('3Hak eBpo \20AC')

)5
END;

3Hak eBpo €.
DyHKIMA TPefoCTaBIsIeT YAOOHbBIH J0CTYII KO BeceMy Habopy cumBosioB FOHUKoMa, B TOM
4YUCJIe U K TeM, KOTOPbIE He MOTYT BBOJIUThLCSI HETTOCPECTBEHHO € KiiaBuatypsbl. IOHMKO
60Jtee IoAPOOHO paccMaTPUBAETCA B TJIaBe 25.
Q UPPER(cmpoxral)

[Ipeobpasyet Bce OYKBbI 3alaHHON CTPOKHU B BEPXHUU perrcTp. Trll Bo3BpaIiaeMoro 3Ha-
YEHMST COOTBETCTBYET THITY BXOIHBIX JAHHBIX (CHAR, VARCHAR2, CLOB). DyHKIUS SIBJISIETCST
006paTHO# 10 OTHOLIEHUIO K LOWER. Takske cM. NLS_UPPER.
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U uto 661 MbI enanun 6e3 uncesn? XoTs JIOAU, KOTOPbIE He CUJIbHBI B MaTeMaTUKe, IPEAIIO-
YHUTAIOT PACCMATPUBATH JIIOOYI0 HHPOPMALIUIO KaK TEKCT, Ha MIPAKTUKe OOJIbIIAs YacTh WH-
opmarnn B 6azax JaHHBIX HMeET YHCIOBYIO Mpupoay. CKOJIBKO eIMHUI] TOBapa XPaHUTCSI Ha
ckiaze? Kakyio cymmy Mbl 3agosmkanu? Hackosbko ObicTpo passuBaercs 6ustec? Tounble
OTBETHI HA 3TU U MHOTHE JIPYTHE BOTIPOCHI MO;KHO MOJYYUTH UMEHHO B YMCJIOBOM BBIDAKCHUM.

st pabotsi ¢ unciamu B PL/SQL Heo6x0auMO0 XOTst ObI B OOIIUX YePTax U3yUHUTh:

Q YHCJIOBHIE TUIIH JAHHBIX, IMEIONIIECS B BalleM PaclopsKeHHd (U B KAKUX CUTYaIlHsX
UX YMECTHO IIPHMEHSITD);

Q mnpeobpazoBaHME YUCIOBBIX 3HAYEHHI B TEKCT M 0OPATHO;

Q 6oratyio 6ubanoreky BerpoenHbix Gynkunii PL/SQL.

Bce oTH TeMBI paccMaTpHBaIOTCS B HaCTOSIIEN IiaBe. HadmeM ¢ THIIOB JaHHBIX.

Yucnosebie TUNbI AAHHbIX

PL/SQL, xak u PCYB/] Oracle, noauepkuBaer pasjuyHble YUCIOBbIE THIIbI AaHHBIX st
pellleHus Pa3HbIX 33/1a4:

O NUMBER — THII ¢ (PUKCUPOBAHHON TOYHOCTHIO, UAEATBHO IOAXOASIIMI st pabOTBhI C JIe-
HEKHBIMA CyMMaMU. JTO eINHCTBEHHBIN U3 yncaoBbix Tumos PL/SQL, peanuszanus
KOTOPOTO COBEPIIEHHO He 3aBUCUT OT IiaTgopmbl. Bee omeparun ¢ NUMBER OJIKHBI
paboTaTh OJMHAKOBO HE3aBUCUMO OT 000PYI0BaHUs, HA KOTOPOM paboTaeT nporpamMmMa.

QO PLS_INTEGER 11 BINARY_INTEGER — I[€JIOUMCJIEHHbIE TUIIBI, COOTBETCTBYIOIIME ITPE/ICTABIIE-
HUIO IIEJIBIX YMCET Ha BaleM 060pyaoBaHin. ApudMeTnyecKue omepariy BhITOTHSIIOTCS
Ha YPOBHE MalTMHHBIX KOMaH/I. SHAYEHUSI 3TUX THUIIOB HE MOT'YT XPAHUTHCS B 6ase JaHHbBIX.

O SIMPLE_INTEGER — tun nossuics B Oracle Database 11g. Mcnosbayercs /s IpeacTasiie-
HUsI 3HAYEHU I U3 TOTO JKe MANa30Ha, 4To v BINARY_INTEGER, HO He JIOITyCKAeT XpaHeHe
NULL ¥ He MHUIIMUPYET UCKIIIOUEHHe [IPH TiepernoyiHenun. Tur fanubix SIMPLE_INTEGER cy-
IIIECTBEHHO YCKOPSIET BBITIOJIHEHUE JIJIST KOJIA, OTKOMITUJIMPOBAHHOTO B MAITUHHBIN SI3bIK.

QO BINARY_FLOAT u BINARY_DOUBLE — JBOMYHBIE TUIIBI C ILJIaBaloleii samnsroil IEEE-754
OIMHAPHOU M IBOWHOI TOYHOCTU. S HEe PEKOMEH/YIO MCII0JIb30BaTh 3TU TUIIbI IJIST Xpa-
HEHUs JEeHEKHBIX BEJUUNH, HO OHU MOTYT MPUTOAUTHCS JAJIst OBICTPHIX BBIYMCIECHUIN
C MJIaBaloIel 3aIsITOM.

O SIMPLE_FLOAT 1 SIMPLE_DOUBLE — Tuibl mossuiunch B Oracle Database 11g. Onu noauep-
JKUBAIOT TOT JKe JINAIa30H, YTO 1 BINARY_FLOAT ¢ BINARY_DOUBLE, HO He MOTYT IIPUHUMATD
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3HaueHue NULL, He THUIUUPYIOT NCKJIIOYeHNe IPU BO3HUKHOBECHUH IIEPENOTHeHUS U He
TIO/I/IEP’KUBAIOT CHENMAJIbHBIE JIUTEPaJbl U MPEeNKAThl (Takue, Kak BINARY_FLOAT_MIN_
NORMAL, IS NAN msit IS NOT INFINITE). Tumibl 1aHHBIX SIMPLE CYIIIECTBEHHO YCKOPSIIOT BbI-
TTOJTHEHUE /IS KO/1a, OTKOMITMJINPOBAHHOTO B MAIIMHHBIN SI3BIK.
BoamoxHo, BBI Tak)Ke CTOJTKHETECH ¢ APYTUMM YUCJIOBBIMU TUIIAMU — TaKMMU, KaK FLOAT,
INTEGER 1 DECIMAL. OHU TIPEACTABISIOT CO0O0I He UTO MHOE, KAK ATbTePHATHBHBIE MMEHA JIJIsT
[ePEYNCIEHHBIX MHON OCHOBHBIX YUCJIOBBIX TUIIOB. AJIET€PHATHBHBIE UMEHA 60JIee OAPOOHO
paccMaTpuBalOTCs B pasziesie « YncIoBbIe TOATHIIB>.

Tun NUMBER

BesyciioBHO, caMblil pacripocTpaHeHHbI YncIoBol Tun nanHbix B mupe Oracle u PL/SQL.
Wcnomnbayercest 1715t XpaHeHUs eJIbIX YHCeJ], a TAKKe Ynces ¢ (GUKCUPOBAHHON WJIH TIABAIOIIEH
3anAToii mpakTIyecku o6oro pasmepa. o seixoga Oracle10g Tir NUMBER ObLI €IMHCTBEH-
HBIM YKCJIOBBIM TUIIOM, HEIIOCPEACTBEHHO MOANEPKUBaBIINMCS saapoM Oas nanubix Oracle
(B mOCJIEYIONUX BEPCUAX TaKKe IMOJIePKUBAIOTCS BINARY_FLOAT 1 BINARY_DOUBLE). Tun
NUMBER mMeeT miaThOpMeHHO-HE3aBUCUMYIO PEATU3AIHIO, & BEIYUCJIEHUST ¢ TUTIOM NUMBER
BCET/Ia TIPUBO/IST K OMMHAKOBOMY PE3yJIbTaTy HE3ABUCHMO OT TOTO, HA KAKO# armapaTHoi
11aThopMe BITIOHSIETCS TPOrPaMMa.

B HpOCTef/JILHeM BapuaHTeE IepeMeHHas 00BABIISAETCA € KIIOYEBBIM CJIOBOM NUMBER:

DECLARE

X NUMBER;
Takoe 06bSIBIIEHNE OTIPEIESET YHUCTO C MIaBaronieit 3amnsToit. [lamsts, Boigensiemast Oracle
IS TIepEMEHHOM, TT03BOJIsIET XPaHUTh 40 3HaYaImMX 1Udp, a MIaBaloas [ecATUIHAS 3aaTast
obecTieunBaeT ONTUMAJIBHOE ITPEICTABJICHIE IPUCBaNBAEMbIX 3HAUEHHI. B mepeMeHHbIX THIIA
NUMBER MoTyT XpanuTbcst uncia ot 107130 (1.0E — 130) mo 10126 — 1 (1.0E'?6 — 1). 3nauenus,
Menbinre 1073, okpyrusitorest no 0, a sHaueHus1, Gosbime 6o pasHbie 10'% canrarorest He-
OIIPEIEIEHHBIMI; HTO CO3/IAET IIPOBIEMbI Ha CTAAUK BBIOJIHEHMNSI, HO HE IPUBOJNT K BbIJa4e
HCKToueHusL. J[namason 3HaueHnit NUMBER TTPOIEMOHCTPUPOBAH B CIEAYIONIEM OJIOKE:
DECLARE

tiny_nbr NUMBER := le-130;

test_nbr NUMBER;

-- 1111111111222222222233333333334

-- 1234567890123456789012345678901234567890

big nbr NUMBER := 9.999999999999999999999999999999999999999e125;

-- 1111111111222222222233333333334444444
-- 1234567890123456789012345678901234567890123456

fmt_nbr VARCHAR2(5@) := '9.99999999999999999999999999999999999999999EEEE " ;
BEGIN
DBMS_OUTPUT.PUT_LINE('tiny_nbr =' || TO_CHAR(tiny_nbr, '9.9999EEEE'));

-- CNMWKOM Masible Yucna OKpYrnAwTcA A0 HynA
test_nbr := tiny_nbr / 1.0001;

DBMS_OUTPUT.PUT_LINE('tiny made smaller ="' || TO_CHAR(test_nbr, fmt_nbr));

-- Cnvwkom 6onblme 4Yucna NpuBOSAT K ownbke

DBMS_OUTPUT.PUT_LINE('big nbr =" || TO_CHAR(big nbr, fmt_nbr));

test_nbr := big nbr * 1.0001; -- Cavwkom 6onbwoe 4ucno

DBMS_OUTPUT.PUT_LINE('big made bigger ="' || TO_CHAR(test_nbr, fmt_nbr));
END;

PeByJIbTaT BBIIIOJIHEHU A ITPOTPaMMBbI:

tiny_nbr = 1.0000E-130
tiny made smaller = .0000000000000000000000000000VVVVVVVAVVVAOE+00
big_nbr = 9.99999999999999999999999999999999999999900E+125

big made bigger S
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ITpu TOTIBITKE AIBHOTO TIPHCBAMBAHIS TIEPEMEHHON NUMBER CJIMIITKOM GOJIBINIONO 3HAUEHUST TIPO-
WCXOIUT UCKITIOYEHIIe YNCIOBOTO TTePETIOTHEeHNS K TToTepu 3HaunMoctu. Ho B cmydae mpu-
CBaUBaHWsI Pe3YJIBTaTa BBIYUCIEHUH, TIPEBBIIIAIOIIETO CAMOE OOJIBINOE JAOIMYCTHMOE 3HAYECHIE,
UCKJIIOYEHNE He MHUIMKUPYETC. ECIN NPUIIOKEHUIO IeHCTBUTEIBHO HEOOX0ANMO paboTaTh
C TaKUM¥ OOJIBIIUMHU YHUCIAMHE, IPUIETCsI IGO0 OPTAaHU30BaTh MPOBEPKY AUAIIA30HA, OO
HepefITI/I Ha TUIl BINARY_DOUBLE, HO,ZI[[epH(I/IBaIOHH/Iﬁ cpaBHeHUeE C BINARY_DOUBLE_INFINITY.
C npyroii CTOPOHBI, UCIIOTH30BAHUE ABOMYHBIX TUIOB JIAHHBIX IPUBOAUT K TIOTPEITHOCTSIM
OKPYTJIEHUsT; 00513aTeJIbHO 03HAKOMBTECH C ONMCAHMEM JBOMYHBIX TUIIOB JaHHbBIX Jajiee
B 9TOH TyiaBe. B GOJIBITMHCTBE TIPUIIOKEHUN 13-3a OMIMOOK OKPYIJICHUS IIPEIIIOYTEHNE OT-
naeTcst TUITY NUMBER.

[Ipu 06bsIBJICHUY [TePEMEHHO NUMBER MOKHO 33/1aTh JIJIsl €€ 3HAYCHUSI JOTIOJHUTEIbHbIE
TapaMeTphbL:

NUMBER (A, B)

Takoe 0GbsBJIEHKE ONIPEEISIeT YUCI0 ¢ (PMKCUPOBAHHOMN 3a1TO, rjie A — o0lee KOJIM4ecTBO
3HAYAIUX TUPP B YHCIe, a B — KosinmyecTBO U(P cripaBa (M0JI0KUTENIbHOE 3HAYEHNE ) WU
cieBa (OTpUIIATEBHOE 3HAUEHNE) OT JIecATUUHON 3amsToi. Oba mapaMeTpa MOJKHBI GBITh
IEJIOUNCJTIEHHBIMU JINTEPAJIaMUW; HU IIEpeMeHHbIe, HU KOHCTaHTbI B O6'bHBJIeHI/II/I HCITIOJIb30-
BaThCst He MOTYT. JlonycTuMbIe 3HaUeHHs TapaMeTpa A HaxozsTes B quara3one ot 1 0 38,
a mapametrpa B — ot -84 no 127.

[Ipu o6bsaBaeHnn Yncen ¢ GUKCUPOBAHHOM 3anATol napaMeTp B 06brano menbine A. Hanpu-
Mep, IePEMEHHYIO JIJIsl XPaHEHUsI IEHEKHBIX CYMM MOKHO OOBABUTH Kak NUMBER(9,2); 5TO
TTO3BOJISIET TIPECTABIATH 3HAUeHU 710 9 999 999,99 BrtounTenbHO. IHTEpIIpeTaIus aToro
00bsIBJIEHNS TTOKa3aHa Ha puc. 9.1.

Bosuee wommeorso N MBER(9, 2)

B uMcne pasHo 9

+-+9999999.99.

H Orcuntae age noauuum Bneeo, ; : B KonuuectBo undp nocne 3ansToi
CTaBVM [ECATUYHYIO 3anATYH NOSOXUTENBHO, NO3TOMY OTCYUTLIBATb
creayeT BNeBo OT 3TON No3nuumm

Puc. 9.1. TunnyHoe ob6bsaBNeHne uyncna ¢ hUKCMPOBAHHOW 3ansaTon

Kax BUIHO U3 pUCYHKa, 3HAUEHHUE TIepeMEeHHON NUMBER (9, 2) TIPEICTABIISIET COOOM YUCIO ¢ (DUK-
CUPOBaHHOM 3aIIATOMH, cocTosAIIee U3 ceMU Idp cieBa OT IeCATUUHON 3aTIATON 1 IBYX CITPaBa.
3HaueHMs, XpaHUMBbIE B TIEPEMEHHO, OYAYT OKPYTIATHCS MAaKCUMYM JI0 COThIX (Tabu. 9.1).

HOHbITKa IIprUCBaniBaHUA nepeMeHHof/i ABYX TTOCJIeITHNX 3Ha‘-leHHI>i BbI3bIBa€T UCKJIIOYECHUE, I10-
CKOJIbKY JIJIst IPEICTAB/ICHUS 9TUX 3HaYeHU it TpebyeTcs Goubiiie 1udp, 4eM IIOMEIaeTcs B nepe-
MenHoM. J{n1s1 xpanenust sHavennii cebirre 10 000 000 Hy>kHO MUHUMYM BOCEMb 3HAYAIIUX ITUDP
B 11eJI0M yacTu yncia. IIpu okpyrienun yucia 10 cemu 1udp OyAyT reHepUpOBaThCs OLUOKHM.
Curyarus cTaHOBUTCS 60Jiee MHTEPECHOU TIpU 0ObIBIEHUN [IEPEMEHHOI, Y KOTOPO KOJIH-
YeCTBO TGP MOCTIE AECITUIHOM 3a1sITo 60IbIIIe 00TIEr0 KOTMUECTBA 3HAYAIINX TP, UITH
orpurtiarensHo. [Ipumep mpezcrasien Ha puc. 9.2.

[Tepemennas na puc. 9.2 cofepKUT TO Ke KOJNIECTBO 3HAYANTNX IUGP, YTO U TIepeMeHHas

Ha puc. 9.1, Ho ucnobp3yroTcs oHU no-Apyromy. [Tockompry mapamerp B paBeH 11, neBaTh
3HAYAMIKUX (P MOTYT [IPEACTABIATH TOJIbKO a0COIOTHBIE 3HaYeHust MeHblie 0,01, KoTopbie
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OKPYIJISIOTCS JI0 CTOMUJJINAPAHBIX. Pe3ysIbTaThl TpUCBaMBaHUS HEKOTOPHIX 3HAUEHUT ITepe-
MEHHOM TH1a NUMBER (9, 11) npuBeseHsl B Ta0. 9.2.

Ta6bnuua 9.1. OkpyrneHue 3HayeHuii nepemeHHori NUMBER(9,2)

UcxopHoe 3HaueHne

OKpyrneHHoe 3HayeHue

1 234,56

1 234,56

1 234 567,984623

1234 567,98

1 234 567,985623

1234 567,99

1 234 567,995623

1 234 568,00

10 000 000,00

Cnvwkom 6osbluoe 3HaveHne — olmbka nepenoHeHuns

—10 000 000,00

To xe

e NUMBER(9,11)

B Yncne paBHo 9

— ~00999999999

B 0ecstvunas sanstas i
okasbiBaeTcAHagse 11109 87 6 543 21 ﬂKonw-leC‘rBo undp nocre 3anaTomn
noauLMN nesee eBATA | i MOSIOXMTENbHO, NO3TOMY OTCHMTLIBATL
3Havawmx undp ' ' cnegyeT BNEBO OT 3TOMN NO3NLUM
Horcuntbizaem OfHY MO3NLMIO BNEBO
1 3anonHsiemM Hynsamu nosuuum
nocne 3Havalumx umdp

Puc. 9.2. Konnuectso undp nocie AecaTMYHOW 3ansToi 6onblue
obLero KonmyecTsa 3Havalmx umdp

Ta6bnuua 9.2. OkpyrieHne 3Ha4yeHuii nepeMmeHHoi NUMBER(9,11)

WUcxopaHoe 3HaueHue OKpyrneHHoe 3HauyeHue

0,00123456789 0,00123456789

0,000000000005 0,00000000001

0,000000000004 0,00000000000

0,01 CnuwkomM 6o5bluoe 3HaYeHne — oLwmbka nepenosiHeHns
-0.01 To xe

Ecnu kosmmaectBo 1iudp B ApOOHOI YaCTH 3aaHO OTPUIATEILHBIM 3HAUEHUEM, TO JECATUYHAST
3ansTas nepeHocuTcs Bipaso. [lepemenHast, 00bsiBIeHHast Kak NUMBER (9, -11), IOKa3aHa Ha
puc. 9.3.

B Oouce ronwsecrso \| JMBER(9,-11)

B Yncne paBHO 9

99999'999900000000009.

A CHoBa oTcunThIBaEM OT KpaiiHeit 3 i
cneBa Lundpsl. B AaHHOM cryyae i1 234567 89 1011 [AB pesynbtate nonyyaercs
KONM4ecTBO Lncp nocne AecsaTUYHOM o4YeHb GonbLuoe uuncro,

3ansTol oTpMUaTenibHoO, MO3TOMY . OKpyrineHHoe [0 CoTeH
cunTaeMm Bnpaso H OrcuntbiBaem 11 nosvumini=~ MUNNAMapaos

v pobaensiem Hynu

Puc. 9.3. Konnyectso undp nocne AecaTMYHON 3ansToi 3a1aHo OTpULATENbHbIM 3HAYEHUEM
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Ml cHOBa 3aJja/iv IeBSITh 3HAUAIUX (P, HO Kak BUAHO u3 Tab. 9.3, Terepb BMECTO Ma-
JIBIX 3HAYEHUH BILJIOTH /[0 CTOMUJIIMAP/IHBIX HAUMEHBIIUM 3HAYeHUEeM, KOTOPOE MOJKET CO-
Jepkatbes B mepeMenHoi, ctano 100 mummuapaos. 3navenus, Menbiiue 100 Munanapaos,
OKPYIJIAIOTCA BBEPX MJIM BHU3 10 Osmskaiinux 100 Muimapaos, Kak BUAHO 13 Tabu. 9.3.

Ta6bnuua 9.3. OkpyrneHue 3HayeHuii nepemeHHort NUMBER(9,-11)

UcxopHoe 3HaueHne OKpyrneHHoe 3HauyeHue

50 000 000 000,123 100 000 000 000

49,999,999,999.999 0

150 000 975 230 001 150 000 000 000 000

100 000 000 000 000 000 000 mm 1 x 10%° CnuwkoM 605bLUIOE 3HauYeHMe — OLIMGKa NepenoHeHUs!
—100 000 000 000 000 000 000 mnm -1 x 10%° To xe

Kak Bugno u3 puc. 9.3 u a6 9.3, oTpunarespHoe 3HaY€HNE MTAPaMeTPa, OIPEAEISIONIETO
KOJINYECTBO 1U(P MOCIIE 3AISATOM, HO3BOJISIET IPECTABJISTh O4€Hb OOJIbIIIIE 3HAYEHMS] — HO
3a CYeT [OTEPH JaHHbBIX B MJIAAIINX paspsgax. [Ipy 3alMcy B IepeMeHHY 10, 00bsIBJEHHYIO KaK
NUMBER (9, -11), Jito60e abcooTHOE 3HaueHne MeHbiire 50 TPHILIMOHOB OKPYTJISIETCS 10 HYJIS.

Yurure, 4To 11pu 0ObABJIEHNY TIEPEMEHHBIX THIIa NUMBER KOJMYECTBO LK(P MOCIIE JecATHY-
HOU 3arsTON He SIBJIsieTcsl 00513aTeIbHBIM [TAPAMETPOM U 110 YMOJIYAHUIO PABHSETCS HYJIIO.
Hamnpumep, cienyoliue 18a 06bsIBICHNs 9KBUBAJEHTHBI:

x NUMBER(9,0);
x NUMBER(9);

O6a o0bsABIEHHS CO3AAIOT HEJOYMCIEHHYIO TIepeMEHHYI0 (TO €CTh epeMeHHYI0 ¢ HyJieM
1udp B ApOOHOI yacTh ) U3 IEeBTH 3HaUAIIUX IUGp. B Takoii mepeMeHHON MOTYT XpaHUThCS
ypcsa n3 auamnazona oT —999 999 999 o 999 999 999.

ITpu Mcmob30BaHNUH ¢ IPOOHBIMY 3HAUECHUSIMY IUAa3oH NUMBER OrpaHUYMBAETCS Mapame-
TpaMH, KaK [POJAEMOHCTPUPOBAHO B CIIEAYIONIEM IPOIPAMMHOM OJIOKE:

DECLARE

low_nbr NUMBER(38,127);

high_nbr NUMBER(38,-84);
BEGIN

/* 127 - Hanbonbllee 3HaYeHMe BTOPOro napameTpa, MO3TOMY HayuHaem

c 1 n nepemewaem 3anATyw Ha 127 nosuuuit Bneso. Bce npocTo. */

low_nbr := 1E-127;

DBMS_OUTPUT.PUT_LINE('low_nbr = ' || low_nbr);

/* -84 - HaunumeHbllee 3HayeHWe BTOpOro napameTtpa. [lpubaBnAaem

37 pnAa HOpManu3auuuM Hay4HoW 3anucu, nonydaem E+121. */

high_nbr := 9.9999999999999999999999999999999999999E+121;

DBMS_OUTPUT.PUT_LINE( 'high_nbr = ' || high_nbr);
END;
Pesymprar:
low_nbr =
1.00000000000000000000000000000000000CVVVBRVVVVRVVVBNVVVBRVVBRVYVBRVVVRAVVRRV0
00000000000LVE-127
high_nbr =
9.9999999999999999999999999999999999599900000000000000000000V0VVVBVVVLABARVRD
00000000000000OE+121

Kak u nipexxzie, low_nbr mpecTaB/isieT HUKHIOW, a high_nbr — BEPXHIOIO TPAHUILY MTOJIOKH-
TeIbHOTO Auanazona. Obparute BHIManue: mpu paboTe ¢ ancIamMu ¢ GUKCUPOBAHHOM 3aTISITON
TOYHOCTH OTPAHUYMUBAETCS 38 3HAYANTMMHY ITU(DPAMIL.

[Ipu TaKOM ITMPOKOM JIMAIIa30HE JAONYCTUMBIX 3HAYEHUH 1 PA3HOOOPA3HBIX BO3MOKHOCTSIX
He YAMBUTEIbHO, YTO TUII JaHHBIX NUMBER CTOJIb TIOMYJIsipeH. Vcmonb3yst B 0ObSIBICHUSIX
TOJIBKO KJII0OYeBOE CJI0BO NUMBER, MOXKHO CO37IaTh ITepeMeHHBIE C TIJIaBAIONIeN 3aMsITOH,
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a 3ajJjaBasl mapaMeTpbl — MepeMeHHble ¢ GUKCUPOBaHHOI 3amsATol. Eciu kommuecTBo nudp
oCJie 3aTSITONW YKA3aTh PABHBIM HYJIIO WJIM HE 33/1aBaTh BOBCE, MOJYUUTCS 11€JI0YNCTIeHHAs
nepeMenHast. Takum 06pasoM, OUH TUII JaHHBIX NUMBER ITOKPBIBAa€T BCE BO3MOKHbIE Bapu-
AHTHI YUCJIOBBIX 3HAYEHUA.

Tun PLS_INTEGER

Tun ganHbBIX PLS_INTEGER ITO3BOJISIET XPAHUTB IIeJIbie YKCJIa B Auamna3one ot —2 147 483 648
1o 2 147 483 647. 3naueHust XpaHATCS B «POJTHOM» TIeJTIOYUCTIEHHOM (popMaTe anmapaTHON
mardopmbl. Heckobko puMepoB 00bsIBIEHUN TepeMEeHHbBIX THIIA PLS_INTEGER:
DECLARE

loop_counter PLS_INTEGER;

days_in_standard_year CONSTANT PLS_INTEGER := 365;

emp_vacation_days PLS_INTEGER DEFAULT 14;
Tum gaHHbIX PLS_INTEGER GbLi paspaGoTaH /I yBEJUYEHUs] CKOPOCTU BbiuucaeHuid. J[o
Bbixoga Oracle10g Tun PLS_INTEGER Oblil € IMHCTBEHHBIM 1[€JI0UYMUCAEHHBIM THUIIOM, UCIIOJIb-
30BaBIIINM MallTUHHBIE BbIYKCIeHUs. Bce ocTasibHble TUIIBI JAHHBIX UCITOH30BAIN MaTeMa-
Trdeckylo 6ubmorexy asbika C. B pesysbrare onepaiyy co 3SHaYeHUsSIMU THNA PLS_INTEGER
BBITIOJIHSIIOTCS OBICTPEE Onepanuii co 3SHaYeHsIMU NUMBER. A TTOCKOJIbKY 3HaueHuUst PLS_INTEGER
LeJIOYMCIEHHbBIE, TPOOJIEM COBMECTUMOCTH IIPU IIEPEXOJIE ¢ OAHOMU IIaT(OPMBI Ha APYTYIO
M3-32 HUX [IPAKTUYECKU He ObIBaer.

Ucnonb3yiiTe PLS_INTEGER, ec/ii Balia MporpaMMa WHTEHCUBHO BBITIOJIHSIET 1[E€JI0YHCIeH-
Hble orepariuu. OIHAKO CJielyeT TOMHUTbD, YTO B BBIPAKEHUSX, T/I€ TPUXOAUTCS BBITIOJIHSI T
yacThle 1peodpaszoBaHus K TUILy NUMBER 1 0OpaTHO, Jiydllle H3HAYAIbHO MCII0Ib30BaTh THII
NUMBER. HaunGousbinast a(heKTUBHOCTD JOCTUTAETCS TIPU UCTIONb30BaHUK PLS_INTEGER st
LeJIOUUCIeHHO apudMeTrKy (1 CYeTIYNKOB IIUKJIOB) TaM, T/e yAaeTcs u30eKaTh MHOIOYKC-
JIEHHBIX ITpeoOpa3oBaHuii K TUITy NUMBER 1 o6patHo. Kak mokasbiBaeT CJeayIonuii mpumep,
[IPU UCIIOJIh30BAHUM ITOTO TUIIA B I[EJIOYUCTIEHHON apudMeTHKe 10ydyeHHble 3HAYeHUST
OKPYTJISTIOTCSI /10 TeJIbIX YU CeJI:
DECLARE

intl PLS_INTEGER;

int2 PLS_INTEGER;

int3 PLS_INTEGER;
nbr NUMBER;

BEGIN
intl := 100;
int2 := 49;
int3 := int2/int1;
nbr := int2/int1;
DBMS_OUTPUT.PUT_LINE('integer 100/49 =' || TO_CHAR(int3));
DBMS_OUTPUT.PUT_LINE( 'number 100/49 =' || TO_CHAR(nbr));
int2 := 50;
int3 := int2/int1;
nbr := int2/int1;
DBMS_OUTPUT.PUT_LINE('integer 100/50 =' || TO_CHAR(int3));
DBMS_OUTPUT.PUT_LINE('number 100/50 =' || TO_CHAR(nbr));
END;

IIporpaMma BBIBOJIUT CEAYIONTNNA PE3YJIbTAT:

integer 100/49 =0
number 100/49 =.49
integer 100/50 =1
number 100/50 =.5

Ecisin nToroBoe 3HaYeHue 1eJI0YNCICHHON Ollepaiuyl BEIXOAUT 32 IPe/eIbl [Uuara3oHa J0-
nyctuMbIx 3uadenuii (ot —2 147 483 648 no 2 147 483 647), npousoiizer omrbKa Ieoumc-
JICHHOTO I1e€PEeTIOHEHMSL.
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Tun BINARY_INTEGER

Twun garabIx BINARY_INTEGER O3BOJISIET XPAHUTD TI€JIbIE YHCJIA CO 3HAKOM B IBOUYHOM (HOp-
Mmare. CeMaHTHKa 9TOr0 THMA AaHHbIX n3Menuiach B Oracle10g Release 1. Hauunas ¢ atoit
Bepcuu TUT BINARY_INTEGER CTaJ 9KBUBAJEHTHBIM PLS_INTEGER. B Oracle9i Release 2 u 6osee
PaHHMX BEPCUSIX TUII BINARY_INTEGER OT/IMUasCs OT PLS_INTEGER TeM, 4TO OH ObLI peanrn3oBaH
C MCIIOJIb30BAHUEM TLIAT(OPMEHHO-HE3aBUCUMOTO GUOINOTEYHOTO KOJIA.

JlioborbiTHASE TOAPOGHOCTD: Ka3ajioch Obl, B mlakeTe STANDARD TUIl BINARY_INTEGER OrpaHu-
qyuBaeTcs 3HaueHusaAME oT —2 147 483 647 no 2 147 483 647, omHako B MOeii TporpaMMe He
VHUIMAPOBAINCH NCKJTIOUEHS TIPH TIPMCBAaNBAHNY 3HAYEHNH 13 inara3ona ot —2 147 483 648
1o 2 147 483 647 (HeMHOTO pacIMPEeHHOTO B OTPUIATETHHON YaCTH ):

subtype BINARY_INTEGER is INTEGER range '-2147483647'..2147483647;

Tur BINARY_INTEGER He PEKOMEH/Iy€eTCsI HCII0JIb30BATh B HOBBIX Pa3paboTKax — pasBe 4yTo BaM
norpebyercs, yToObl Kog paboTal B crapbix Bepeusix Oracle 1o 7.3 (Bepcus, B KOTOPOH 110-
sIBUJICS TUTI PLS_INTEGER). Hazteroch, Bam He MIPUXOANTCS UMETB JIeJIa C TAKMMU JPEBHOCTSIMMU!

Tun SIMPLE_INTEGER

Tun SIMPLE_INTEGER nostiBuJicst B Oracle11g. On npeacrasisier co60i ONTUMU3UPOBAHHYIO 110
OBbICTPOAEHCTBUIO BepcrIo PLS_INTEGER C HEKOTOPBHIMU OrpaHudeHusiMu. Tuir SIMPLE_INTEGER
“MeeT TaKoH Jke Tuana3oH 3HaYeHWH, Kak PLS_INTEGER (ot —2 147 483 648 no 2 147 483 647),
HO He nmojepykuBaet NULL ¥ He TIPOBEpPsieT YCIOBUs TepernosHenus. Kazamoch 6bl, 3adeM
HCIIOJIb30BATD 9TOT HETIOJHOIEHHBIN AyOauKar PLS_INTEGER? Ecsn Barma mporpamMma KoM-
MTUJIUPYETCsT B MAIIMHHBIN KOJI, 2 CUTYallus TAaKOBA, 4TO NULL U TIepernioJIHeHNEe UCKITI0YEeHBbI,
THI SIMPLE_INTEGER 00€CIeYnT 3HAUMTENBHO JIyuliiee ObicTpoeiicTBie. PaccMoTpum ciie-
Iyl IpuMep:

/* Oaitn B CeTn: simple_integer_demo.sql */

-- HayHem c co3paHuAa npouenypsl, Tpebywwein 6onbworo obvema

-- BbMUC/EHUIA, C ucnonb3osaHuem PLS_INTEGER
CREATE OR REPLACE PROCEDURE pls_test (iterations IN PLS_INTEGER)

AS
intl PLS_INTEGER := 1;
int2 PLS_INTEGER := 2;
begints  timestamp;
endts timestamp;

BEGIN

begints := SYSTIMESTAMP;

FOR cnt IN 1 .. iterations
LOOP

intl := intl + int2 * cnt;
END LOOP;

endts := SYSTIMESTAMP;
DBMS_OUTPUT.put_line( iterations
|| ' uTepauwii 3a Bpemsa:’
|| TO_CHAR (endts - begints));
END;
/

-- 3aTeMm Ta Xe npouefypa cosfaeTcA C ucnosb3oBaHnem SIMPLE_INTEGER
CREATE OR REPLACE PROCEDURE simple_test (iterations IN SIMPLE_INTEGER)
AS
intl SIMPLE_INTEGER :
int2 SIMPLE_INTEGER :
begints  timestamp;
endts timestamp;

1;
2;
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BEGIN
begints := SYSTIMESTAMP;
FOR cnt IN 1 .. iterations
LOOP
intl := intl + int2 * cnt;
END LOOP;
endts := SYSTIMESTAMP;
DBMS_OUTPUT.put_line( iterations
|| * wtepauuit 3a spemsa:’
|| TO_CHAR (endts - begints));
END;
/

-- CHavana npoueaypbl NepekoMMUINPYTCA B pexume MHTeprpeTauuun
ALTER PROCEDURE pls_test COMPILE PLSQL_CODE_TYPE=INTERPRETED;
/

ALTER PROCEDURE simple_test COMPILE PLSQL_CODE_TYPE=INTERPRETED
/

-- CpaBHWUTb BpeMmsi BbINOJIHEHUSA
BEGIN pls_test(123456789); END;

/
123456789 uTepauuii 3a BpeMA:+000000000 00:00:06.375000000

BEGIN simple_test(123456789); END;

/
123456789 uTepauuii 3a BpeMA:+000000000 00:00:06.000000000

-- lMepekoMNUNALMA B MallMHHLIA KOJ
ALTER PROCEDURE pls_test COMPILE PLSQL_CODE_TYPE=NATIVE
/

ALTER PROCEDURE simple_test COMPILE PLSQL_CODE_TYPE= NATIVE
/

-- CpaBHeHWe BpemMeHU BbINOJIHEHUA
BEGIN pls_test(123456789); END;

/
123456789 uTepauuii 3a BpemsA:+000000000 00:00:03.703000000

BEGIN simple_test(123456789); END;

{23456789 nTepauuii 3a Bpems:+000000000 00:00:01.203000000

V13 5TOr0 IpuMepa BUAHO, 4TO TUII SIMPLE_INTEGER obeciiedrBaeT HeGOJIbIIoe IPEUMYIIECTBO
10 GpICTpOIelicTBUIO HHTEPIpeTUpyeMoro koga (6% B Tecre Ha cepBepe Microsoft Windows).
O6a Tuma, PLS_INTEGER 1 SIMPLE_INTEGER ObICTpee paboTaioT Py KOMITUJIAIMKA B MAIINH-
HBIN KOJI, HO B «MalllMHHOM» BapuaHTe SIMPLE_INTEGER, paGotaet Ha 300% GbicTpee, yeM
PLS_INTEGER! B kauecTBe ylpaKHeHUs IIPOBEANTE ITOT TECT C TUIIOM NUMBER — 51 OGHAPYIKIII,
4TO SIMPLE_INTEGER TIpeBOCXOAMT NUMBER 1o mpousBoautesabroctu Ha 1000%. Ha cepsepe
Linux ¢ Oracle Database 11g Release 2 anasornymblie pa3inyus B IPOU3BOAUTENbHOCTH
HAOJIIOJAINCD [TPU UCITOJIb30BaHUK SIMPLE_INTEGER (4acTo Ha HECKOJBKO COTEH IIPOIEHTOB
ObIcTpEe, YeM € allbTePHATUBHBIMU YUCIOBBIME TUIIAMHU ).

Tunbl BINARY_FLOAT v BINARY_DOUBLE

B Oracle10g mosiBumch /iBa HOBBIX BEIIECTBEHHBIX THITA: BINARY_FLOAT 1 BINARY_DOUBLE. OHuI
COOTBETCTBYIOT BEIIECTBEHHBIM TUIIAM C OJJMHAPHOI U IBOMHOI TOYHOCTHIO, OIIPE/IEIeHHBIM
B crauzapre IEEE-754. 9tu tunsl peanusyiorces kak PL/SQL, tak u camum siipoM 6asbl
JIAHHBIX, II03TOMY OHU MOTYT MCIHOJIb30BaThCS U B olpeieieHusx Tabuuil, u B koge PL/SQL.
B tab6s1. 9.4 9TH HOBBIE TUIIBI CPABHUBAIOTCS C TOITYJISIPHBIM THIIOM NUMBER.
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Ta6bnuua 9.4. CpaBHeHMe BeLLEeCTBEHHbIX TUMOB

Xapaktepucrmka

BINARY_FLOAT

BINARY_DOUBLE

NUMBER

MakcumManbHoe abcontoTHoe
3HaueHue

3,40282347E+38F

1,7976931348623157E+308

9.999...999E+121
(38 «peBsaTOK»)

MwuHuManbHoe abcontoTHoe 1.17549435E-38F 2.2250748585072014E-308 1.0E-127
3HayeHune

Konuyectso 6aiitos, ucnonb- | 4 (32 6uta) 8 (64 buta) ot 11020
3yemMoe A/1st 3HaueHust

Konnuectso 6aiiToB ANWHbI 0 0 1
MNpeactaenexHune [BounyHoe, IEEE-754 | [souuHoe, IEEE-754 [ecatnyHoe
Cyddukc nutepanos f d Het

ITpu 3a1mcy IMTEPasoB STUX HOBBIX TUIIOB A00aBisgeTcs cyhduke f uim d — B 3aBUCUMOCTH
OT TOTrO, JOJIKEH JIU JINTepaJ NHTEPIPETUPOBATHCSA KaKk BINARY_FLOAT 1 BINARY_DOUBLE.

IIpumep:

DECLARE
my_binary_float BINARY_FLOAT := .95f;
my_binary_double BINARY_DOUBLE := .95d;
my_number NUMBER = .95;

Takske CyIIECTBYIOT CIIEIMATbHbIE JINTEPAJIBI, HCITOAb3yeMbIe TPH paboTe ¢ BENeCTBEHHBIMM
tunamu [EEE-754. Crenytorue mutepass moanepkubaioTcst Kak B PL/SQL, Tak u B SQL:
O BINARY_FLOAT_NAN 1 BINARY_DOUBLE_NAN — «He YMCJIO» OWHAPHOW WJIW IBOMHOMN TOY-
HOCTHU COOTBETCTBEHHO.
O BINARY_FLOAT_INFINITY u BINARY_DOUBLE_INFINITY — 6EeCKOHEYHOCTD OIMHAPHOU U
JIBOHON TOYHOCTH COOTBETCTBEHHO.
Jlpyras TpyImna auTepasosB nojauep:kuBaercst moavko B PL/SQL:
QO BINARY_FLOAT_MIN_NORMAL, BINARY_FLOAT_MAX_NORMAL — IrpaHUIIbIl HOPMAJIBHOTO JHala-
30HA 3HAYECHUT [IJI1 IEPEMEHHBIX C OIUHAPHON U TBOMHON TOUHOCTHIO COOTBETCTBEHHO.
O BINARY_FLOAT_MIN_SUBNORMAL, BINARY_DOUBLE_MIN_SUBNORMAL — IDaHWUIIBI Cy5HOpMa]leOZO
Juara3oHa 3HayeHnit — vactu crangapra IEEE-754, npegtnasHayeHHOM IS CHIKEHUS
PHCKA, CBSI3AHHOTO C TIOTEPE 3HAYNMOCTH.
Hakowerr, ipu paboTe ¢ 3TUMH THITAM¥ JaHHBIX UCTIOIb3YIOTCS CJIEAYIOIINE TIPETNKATHI:
Q IS NAN M ISNOTNAN — IIpoBepsieT, siBjsieTcst jin 3Hadenne IEEE-754 «ue unciaoms.
Q IS INFINITE u IS NOT INFINITE — mpoBepser, npeacrasiser au snauenne IEEE-754 6ec-
KOHEYHOCTb.
Ouenb Ba)KHO MOMHHUTb, 9TO TUIIBI BINARY SIBJISIOTCST IBOUYHBIMU. VX He pekomeHyeTcst
UCIIOJIB30BaTh HY B KAKUX CUTYAIMsIX, TPEOYIOIINX TOYHOTO AECATUYHOTO MPEICTABICHUSI.
Cuaenyionuii ipuMep MOKA3bIBAET, TIOUEMY ITHU THUIIbI HE IOJIKHbI, HAT[PUME], UCTIOIH30BATHCS
TSI TIPEJICTABIIEHUST JIEHEKHBIX CYMM:
BEGIN
DBMS_OUTPUT.PUT_LINE(@.95f); --BINARY_FLOAT
DBMS_OUTPUT.PUT_LINE(®.95d); --BINARY_DOUBLE

DBMS_OUTPUT.PUT_LINE(8.95); --NUMBER
END;

ITporpamMma BBIBOAUT CJAEAYIONINI PE3YJIIbTAT:

9.49999988E-001

9.4999999999999996E -001

.95

ITo anasoruu ¢ TeM, Kak HEKOTOPbIe 1podu (Hampumep, 1/3) HEBO3ZMOKHO TOYHO MPEICTABUT
B BH/IE IECSITUYHOTO YHCJIA, B HEKOTOPBIX CIyYasX AeCSITUYHBIE YHCIa — KaK, HAalPUMeD,
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0,95 — He UMEIOT TOYHOTO MPeCTaBIeHNs B IBOUYHOM Bujie. [Ipu pabore ¢ JIeHEKHBIME
CyMMaMH CJIe/[yeT NCIO0Ib30BaTh THUI NUMBER.

ISyHbTe]ﬂﬂH}laTeﬂbeIHpLICRdeHleHLH{BeLHeCTBeHIHﬂXTT{HOB]TpLICpaBHB}HJHX,Hafﬂ)Hhﬁep:

BEGIN
IF 8.95f = 0.95d
THEN
DBMS_OUTPUT.PUT_LINE('TRUE');
ELSE
DBMS_OUTPUT.PUT_LINE('FALSE');
END IF;
IF ABS(0.95f - 0.95d) < ©.000001d
THEN
DBMS_OUTPUT.PUT_LINE('TRUE');
ELSE
DBMS_OUTPUT.PUT_LINE('FALSE');
END IF;
END;
[Tporpamma BBIBOJIUT CJIELYTOIIHIT PE3YJIBTAT:

FALSE
TRUE

Boisonr FALSE u TRUE coOTBETCTBEHHO AEMOHCTPUPYET KOBapHbIE TPOBIIEMBI, C KO-
TOPBIMU MOKHO CTOJIKHYTBCSI ITPU MIPEJICTABJIEHUY JIECTUUHBIX 3HAYEHWIT B IBOMUHOI
dopwme. TTpeacrasnenue 0,95 B popmare BINARY DOUBLE cozep:kut 60sbine nudp,
yeMm Bepcusi BINARY FLOAT, noatomy a1 iBa 3HAY€HUS TIPU CPABHEHUH HE CUUTAIOTCS
pasubiMu. Bropoe cpaBrenue paer pesysisrar TRUE; uTo6bl KOMIIEHCUPOBATD HEBO3MOK-
HOCTDb TOYHOTO TipezicTaBenust 0,95 B IBOMYHOI (hopMe, MBI ITPOM3BOJIBHO PEIITAeM, UTO /[BA
3HAUEHUS CYUTAIOTCS PABHBIMHU, €CJIH PA3HOCTD MEK/Y HUMU MEHbIIIE O/[HOI MUJUIMOHHOM.

st gero ncmonp3yiorest tunbl IEEE-7547 [lepBast mpuunHa — MPOM3BOAUTETHHOCTD,
Bropast — coorBercTBue ctanmapTam [EEE. TIpu BoimonHeHnn MacitaGHBIX BBIYUCTEHUI
ucnosib3oBanue TuoB IEEE-754 MokeT MprBeCTH K 3aMETHOMY BBIUTPBIIITY 1O CKOPOCTH.
Cueytomnuii IporpaMMHBIii GJIOK BBIBOAUT BPeMsl, HEOOXOIMMOE JIJIs1 BBIYUCJIEH S IO/
5000 000 kpyros u Boraucsennst 5 000 000 cunycos. Obe 3a1a41 BBINOJHSIOTCS ABAYKIbI —
C BINARY_DOUBLE 1 NUMBER:

/* ®aitn B CeTn: binary_performance.sql */
DECLARE
bd BINARY_DOUBLE;
bd_area BINARY_DOUBLE;
bd_sine BINARY_DOUBLE;
nm NUMBER;
nm_area NUMBER;
nm_sine NUMBER;
pi_bd BINARY_DOUBLE := 3.1415926536d;
pi_nm NUMBER := 3.1415926536;
bd_begin TIMESTAMP(9);
bd_end TIMESTAMP(9);
bd_wall_time INTERVAL DAY TO SECOND(9);
nm_begin TIMESTAMP(9);
nm_end TIMESTAMP(9);
nm_wall_time INTERVAL DAY TO SECOND(9);
BEGIN
-- NMnowaab Kpyra BbYUCNAeTCA 5 000 000 pa3s c BINARY_DOUBLE
bd_begin := SYSTIMESTAMP;
bd := 1d;
LooP
bd_area := bd * bd * pi_bd;
bd := bd + 1d;
EXIT WHEN bd > 5000000;
END LOOP;

npodondcenue 5
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bd_end := SYSTIMESTAMP;

-- Mnowaab Kpyra Bbi4UCAeTcA 5 000 000 pa3 c NUMBER
nm_begin := SYSTIMESTAMP;

nm := 1;

LooP
nm_area := nm * nm * 2 * pi nm;
nm :=nm + 1;
EXIT WHEN nm > 5000000;

END LOOP;

nm_end := SYSTIMESTAMP;

-- BblunMcnenne n BbIBOA 3aTpayeHHOro BpeMeHU
bd_wall_time := bd_end - bd_begin;

nm_wall_time := nm_end - nm_begin;
DBMS_OUTPUT.PUT_LINE( 'BINARY_DOUBLE area = ' || bd_wall_time);
DBMS_OUTPUT.PUT_LINE( 'NUMBER area = ' || nm_wall_time);

-- CuMHyC Bbl4MCNAeTCA 5 000 000 pa3 ¢ BINARY_DOUBLE
bd_begin := SYSTIMESTAMP;
bd := 1d;
LooP
bd_sine := sin(bd);
bd := bd + 1d;
EXIT WHEN bd > 5000000;
END LOOP;
bd_end := SYSTIMESTAMP;

-- CuMHyC BblMuCAAeTcA 5 000 000 pa3 ¢ NUMBER
nm_begin := SYSTIMESTAMP;

nm := 1;
LooP

nm_sine := sin(nm);

nm :=nm + 1;

EXIT WHEN nm > 5000000;
END LOOP;

nm_end := SYSTIMESTAMP;

-- BbluMcneHMe W BbiBOA 3aTpayeHHOro BpemMeHU
bd_wall_time := bd_end - bd_begin;

nm_wall_time := nm_end - nm_begin;

DBMS_OUTPUT.PUT_LINE('BINARY_DOUBLE sine = ' || bd_wall_time);

DBMS_OUTPUT.PUT_LINE( 'NUMBER sine = ' || nm_wall_time);
END;

hdon[xﬂyﬂbTaTm,KOTopbKEnonquﬂHCBHOBOﬂbHOCTa6Mﬂbemu1aﬂﬂcepHH3anyCKOB,Bbk
LI 1eIN TaK:
BINARY_DOUBLE area = +00 00:00:02.792692000

NUMBER area = +00 00:00:08.942327000
BINARY_DOUBLE sine = +00 00:00:04.149930000
NUMBER sine = +00 00:07:37.596783000

Ho He Hazio cammnikoM 10BepsITh TECTaM — B TOM YHCJIe M T€M, KOTOPBIE 51 TOJBKO YTO ITpuBeJ!
Kak BuiHO 13 npumepa, IMarna3oH BO3MOKHOTO ITPUPOCTA TPOU3BOAUTETBHOCTU OT MCIIOJIb-
soBanust Tuna IEEE-754 BMecTo NUMBER BecbMa Bestuk. [1pu uctioib3oBanvivt BINARY_DOUBLE
BBIYUCJICHUE IO KPyTa 5 MUJIJIOHOB Pa3 3aHuMaet pubiusuresibio 40% BpeMeHu oT
€T0 BBIYVCJIEHUS C UCIIOIb30BaHeM NUMBER. OJIHAKO MTPH BBIYMCJICHUU CHHYCA 5 MIJIJTHOHOB
pas 3azmaya pemnaercst Bcero 3a 0,9% Bpemenn. B Kaka0i KOHKPETHON CUTYaIlUy BBIUTPHIIIT
3aBHCHT OT NCIOJIb3YEMBIX BbIYHCAeHIH. 113 BCero cCka3aHHOTO He CTOUT JIeJIaTh BBIBO/I, UTO
tunbl IEEE-754 1103B0JIsIT BBIOJIHUTE PaboTy Ha hukcupoBaHtbie X% ObicTpee, yeM NUMBER.
Ckopee peub HIET O TOM, UTO TIOTEHIINAJIbHBIN TPUPOCT ITPOU3BOAUTENBHOCTH OT NCIOJIb-
soBanus Tunos IEEE-754 BMecTO NUMBER MOKET OBbITh 3AMETHBIM M €r0 CTOUT IIPUHATH BO
BHUMAHIE [IPU BHIITOJTHEHUU MACIITAOHBIX BHIYUCIEHUIL.
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CMELUAHHOE MUCMOJIb30BAHWE TUMOB C MJIABAIOLLEEV 3ANATOWN

Oracle ycraHaBmMBaeT cucTeMy MPHOPUTETOB JIJIsT HESIBHBIX TTPe0OPa30BaHIii TUIIOB C T1a-
BatolIeil 3a1sToil. B ropsiike yObIBaHMs IPUOPUTETOB TUIIBI 0OPA3YIOT [IOC/IE0BATENBHOCTD
BINARY DOUBLE, BINARY FLOAT u NUMBER. Korna Bwl nuiiete BeIpaskeHue,
B KOTOPOM KCIIOJIb3Y€TCsI KOMOMHAIIUS 9TUX TUIIOB, 6a3a JAHHBIX [IBITAETCST IPeoOpPa3soBaTh
Bce 3HAYEHSI K HAaMBBICIIIEMY IIPHOPUTETY U3 BeIpakeHMs. Harpumep, eciii B BBIpakeHIH
ucnonbayiorest BINARY FLOAT u NUMBER, Oracle chavasa npeobpasyer Bce 3HaUeHUS
k turty BINARY FLOAT.

Ecan Bl HE XOTHUTeE, '-ITO6I)I 6a3a JaHHDBIX BBIITOJIHAJIA 9T HESABHDBIC HpeO6paSOBaHI/IH, uc-
nosbayiire gynxiu TO_ NUMBER, TO_BINARY FLOATuTO BINARY DOUBLE:

DECLARE
nbr NUMBER := 0.95;
bf BINARY_FLOAT := 2;
nbrl NUMBER;
nbr2 NUMBER;

BEGIN
-- lMpuopuTeT No ymon4aHuiw, NOBLICUTL A0 binary_ float
nbrl := nbr * bf;
-- MoHn3uTb BINARY_FLOAT no NUMBER
nbr2 := nbr * TO_NUMBER(bf);
DBMS_OUTPUT.PUT_LINE(nbril);
DBMS_OUTPUT.PUT_LINE(nbr2);

END;

P€3yJILTaT BBITJIAJUT TaK:

1.89999998

1.9

LIT06I)I I/136C)KaTb HEO/ITHOSHAYHOCTH 1 BO3MOKHbBIX OKMOOK C HeSIBHBIMK HpCO6paSOBaHI/IHMI/I,

s1 PEKOMEH/TYI0 TIPUMEHSITD SIBHBIE IIPE0OPA30BAHMST — HATIPUMED, C TPUMeHeHeM DyHKIUIT
TO _NUMBER, TO_BINARY FLOATuTO BINARY DOUBLE.

BrpoueM, B HEKOTOPBIX 00JIACTSIX Peayn3allist ABOMUHBIX BellleCTBeHHBIX THioB Oracle He
HOJIHOCTBIO cooTBeTcTBYeT craniapry IEEE-754. Hanpumep, Oracle npeo6pasyer —0 8 +0,
toraa kak cranaapt IEEE-754 takoro mosenenust He Tpebyert. Ecii coBMeCTHMOCTD CO CTaH-
JIapPTOM BayKHa JIJIsl BAILIEro IPUJIOKeH s, 00paTUTeCh K paseiy « TUIIbI JaHHBIX> PYKOBOACTBA
SQL Reference ot Oracle — B HeM coepxutcsi TouHast nHbOpMaIus o Tom, e 1 kak Oracle
otkyonstercst ot crargapra IEEE-754.

Tunbl SIMPLE_FLOAT n SIMPLE_DOUBLE

Twurer TaHHBIX SIMPLE_FLOAT U SIMPLE_DOUBLE mosiBuinch B Oracle11g. OHu mpeacTaBsior
co00H ONITUMUBUPOBAHHBIE 110 OBICTPOAEHCTBUIO Bepcuu BINARY_FLOAT u BINARY_DOUBLE
C HEKOTOPBIMU OTpaHuYeHusiMu. Tutibl SIMPLE_FLOAT u SIMPLE_DOUBLE MMEIOT TaKHe JKe
JINAIa30HbI 3HAYEHUH, KaK BINARY_FLOAT 1 BINARY_DOUBLE, HO He TIOAI€P/KMBAIOT 3HAUEHMST
NULL, ciertmasbable uTepanbl IEEE (BINARY_FLOAT_NAN, BINARY_DOUBLE_INFINITY # T. 11.),
criennasbabie peukaTel IEEE (IS NAN, IS INFINITY u T. 1.). KpoMe TOTO, OHM HE TTPOBEPSIOT
ycqoBue niepernosiHenvst. Kak v i SIMPLE_INTEGER, 9TH CHIEI[UAIM3NPOBAHHBIE TUIIBI B CO-
OTBETCTBYIOIIEH CUTYaIlUK CIOCOOHBI 3HAYUTEIBHO YCKOPHUTD BHINOJHEHHE KOJA.

Yucnosblie noaTUNDbI

Oracle Takxe NOAAEPIKUBACT PA/L YUCJIOBBIX TIOATUIIOB /IaHHbIX. bBoapmrasg nx gactb npen-
CTaBJgeT cO00N AJIbTEPHATHUBHbIE NMEHA JIJIA TPEX OITMCaHHbIX HaM1 6a30BbIX TUIIOB JITAaHHDBIX.
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[ToaTuiibl BBeIEHBI /JIsT IOCTUKEHUST COBMeCTUMOCTH ¢ Tunamu ganubix [ISO SQL, SQL/
DS u DB2 1 06bI4HO UMEIOT Te e AMana3oHbl A0NYCTUMbIX 3HAYeHUi, 4TO U ux Oa-
30BbIe TUIBI. OHAKO MHOT/IA 3HAYEHNS MTOATUIIA OTPAHNYEHBl HEKOTOPBIM ITOJIMHOe-
CTBOM 3HauYeHUi 6a30BOTO THMA. [IOATUIIBI YUCTOBBIX JAHHBIX TPEACTABIEHBI B TabJI. 9.5.

Ta6nuua 9.5. MNpeaonpeaeneHHble YACTOBbIE MOATUMbI AAHHBIX

MoaTun CoBMmecTuMocTb | COOTBETCTBYHOWMI TUN AaHHbIX Oracle

DEC (A, B) ANSI NUMBER (A,B)

DECIMAL (A, B) IBM NUMBER (A,B)

DOUBLE PRECISION ANSI NUMBER, To4HOCTb 126 ABOUYHBIX LNdp

FLOAT ANSI, IBM NUMBER, To4HOCTb 126 ABONYHBIX Lndp

FLOAT (aBOMYHAsi_TOYHOCTb) ANSI, IBM NUMBER, ¢ TO4YHOCTbIO A0 126 ABOMYHBIX Lndp
(no ymonyaHuto)

INT ANSI NUMBER(38)

INTEGER ANSI, IBM NUMBER(38)

NATURAL N/A PLS_INTEGER*, HO TOnbKO C HeoTpuUaTenbHbIMU
3HauveHusaMu (0 v Bbiwe)

NATURALN N/A To xe, uto NATURAL, Ho c 3anpetomM NULL

NUMERIC (A, B) ANSI NUMBER (A,B)

POSITIVE N/A PLS_INTEGER*, HO TONbKO C NONOXUTENBbHLIMM 3HaYe-
HuaMn (1 v Bblwe)

POSITIVEN N/A To xe, uto POSITIVE, Ho ¢ 3anpetom NULL

REAL ANSI NUMBER, To4HOCTb 63 UmdpbI

SIGNTYPE N/A PLS_INTEGER* c BO3MOXHbIMM 3HayeHusiMn —1, 0 n 1

SMALLINT ANSI, IBM NUMBER (38)

* BINARY_INTEGER 0o Oracle10g.

Tumner JaHHBIX NUMERIC, DECIMAL 1 DEC TIO3BOJISIIOT OOBSBJIATH TOJIBKO 3HAYEHUS € (PUKCHPO-
BaHHOM 3angToil. Turbl DOUBLE PRECISION 1 REAL 3KBUBajeHTHBLI NUMBER. C IIOMOII[bIO THIIA
FLOAT MOKHO OOBABJIATD YNCJ/IA € TIABAIOIIEH 3aIATON ¢ IBOIHON TOUHOCTDIO B AMANTA30HE
ot 63 10 126 6uT. BOo3MOKHOCTH OIpeIeIeHUsT TOYHOCTH Yncyia B OUTax, a He B I pax He-
ya00Ha, U, CKopee BCero, BaM He MPUAETCS UCII0Ib30BaTh TUIbI AaHHbIX ISO/IBM.

Ha npakTuke 4acTo MCIOAb3YIOTCS TOATUIIBI PLS_INTEGER, K KOTOPBIM OTHOCSTCS NATURAL
1 POSITIVE. OHU OrpaHWYMBAIOT 3HAYEHMS, KOTOPBIE MOTYT XPAHUTHCSI B TIEPEMEHHOI, a UX
NPUMEHEHUE JIEJIAeT JIOTUKY TPOrpaMMbl GoJiee TIOHATHOI. Hanpumep, eciiu iepeMeHHast
MOJKET IIPUHUMATH TOJIbKO HEOTPHIATEIbHBIE 3HAYECHUST, €€ MOKHO OOBSIBUTH C TUIIOM NATURAL
(0 u BbIe) nam POSITIVE (1 u Boime). Takoe oObsaBiIeHEe GyaET CIIOCOOCTBOBATH CAMO/O-
KyMEHTHPOBAHUIO KOJA.

Yucnosblie npeobpasoBaHus

KoMmbioTeps! siyuiie paGoTaioT ¢ YUCIAMU B IBOUYHOM MPEICTABICHUM, TOT/IA KK JIOJSIM
ynoOHee BUIETh YMCIOBbIE IAHHBIE B BUIE CTPOK, COCTOATINX M3 MU(DP, 3aMATHIX ¥ MPOOEIIOB.
PL/SQL no3BouisieT 1peoObpa3oBbiBaTh YKUCIA B CTPOKHU, U HA060poT. OOBIYHO Takue Mpeod-
Pa3s0BaHMs BRITOMHAIOTCS (yHKIMAMN TO_CHAR 1 TO_NUMBER.

IIpu pabore ¢ nBoruHbIMU BelecTBeHHbIMU THIIaMu | EEE-754 ucnionbayiite GpyHKIMM
TO_BINARY_FLOAT u TO_BINARY_ DOUBLE. YTo6bI yIIpoCTUTB OCTIEAYIONIEe
U3JIOKeHHe, B TeKcTe Oyzer yrnoMuHaThest To1bko pyHkims TO NUMBER. Ilomuu-
Te, 4yTO Bce HeyTouHeHHbIe cchbiiku HAa TO NUMBER B paBHoii ctenienn oTHOCATCS
k pysaxmusam TO BINARY FLOAT u TO BINARY DOUBLE.
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®dyHkuyna TO_NUMBER

DyHKIMs TO_NUMBER mipeobpasyeT CcTPOKU (DUKCUPOBAHHON U IIEPEMEHHOI JITIUHBI, & TAKKE
BeniectBertbie Tuibl IEEE-754 K Tuity NUMBER ¢ MCIIOJIb30BaHHEM HEOOS3aTe/IbHOM MacKu
dhopmaruposanus. Vcrosb3ayiite aTy HyHKIHIO, KOria HOTpeGyeTes IpeoOpasoBaTh CTPOKOBOE
IIpeJicTaBJIeHUe YNCJIa B COOTBETCTBYIOIIEE YNCI0BOe 3HaueHne. CHHTAKCUC BbI30Ba TO_NUMBER!

TO_NUMBER (cmpoka [ ,popmam [ ,napamempsi_nls]])

31ech cmpoka — CTPOKA WK BhIPaskeHue Tiia BINARY_DOUBLE, coziepsKaliiee pe/iCTaBIeHne
yucia; gpopmam — HeobsA3aTebHAs MACKa, KOTOPast olpeessier, Kak GyHKIus TO_NUMBER
JIOJIZKHA UHTEPIPETUPOBATH CUMBOJIBHOE TIPEJICTABJIEHUE YK CJIA, COAEPIKAIIETOCsS B IEPBOM
napamerpe; napamempoi_nls — HeoOsi3aTeIbHAS CTPOKA CO 3HAYeHUsIMU napameTpoB NLS.
Ee MOXHO IPUMEHSTD [IJis 3aMEHbBI TEKYIUX yCTaHOBOK mapamerpoB NLS ypoBus ceanca.

ITpu pa6ore ¢ pyukuussmu TO_BINARY FLOAT u TO_BINARY_DOUBLE mosxHO
ncnosib3oBath cTpoku INF u —INF n71g mpezpcraBienns moMoKATETBHON U OTpUTIA-
TEJIbHOI 6ECKOHEYHOCTH, a TakKe cTpoky NaN /I IPeICTaBIeHUs <He YHCIa». ITH
CIIETINAJIbHBIC CTPOKU HE YYBCTBUTEJ/IbHBI K PETUCTPY CUMBOJIOB.

Ucnonb3oBaHme TO_NUMBER 6e3 napameTrpoB chopMaTUpoBaHUsA

B npocreiinmx ciyyasx pyHkuus TO_NUMBER Bbi3biBaeTcs 6e3 cTpoku hopMaTrpoBanus. Bee
cIeflyIolIIe Peodpa3soBaHust YCIIEITHO BBIIOIHSAIOTCS 6€3 AOTOJHUTENbHBIX TaPaMeTPOB:

DECLARE

a NUMBER;

b NUMBER;

¢ NUMBER;

d NUMBER;
e BINARY_FLOAT;
f BINARY_DOUBLE;
g BINARY_DOUBLE;

nl VARCHAR2(20) := '-123456.78';
n2 VARCHAR2(20) := '+123456.78';

a := TO_NUMBER('123.45');

b := TO_NUMBER(n1);

¢ := TO_NUMBER(n2);

d := TO_NUMBER('1.25E2');

e := TO_BINARY_FLOAT('123.45');
f := TO_BINARY_DOUBLE('inf');

g := TO_BINARY_DOUBLE('NAN');

B ob61em ciydae ¢pyHKIMS TO_NUMBER MOJKET UCIIOJIB30BATHCA Oe3 ImapaMeTpoB GopMaTHpo-

BaHUsI B CJIEIYIONUX CAYUASTX:

O KoT/Ia YNCJIO TPEJICTABIEHO TOJBKO UM PaMU ¢ eAMHCTBEHHOU AECATUYHON 3aTISITOM;

O [pu UCMOJIB30BAHUU HAYYHO 3anucu — Harnpumep, 1.25E2;

Q mepej YMCIOM CTOUT HeoOsI3aTebHBIN 3HAK, TIFOC U MUHYC; TIPU OTCYTCTBUN 3HaKa
YHCJIO CYUTAETCS TTOJIOKUTETbHBIM.

Ecu cumBoIbHAST CTPOKA HE COOTBETCTBYET 3THM KPUTEPUSM WA 3HAYEHUS [IOJIKHBI OKPY-

LJISITHCS 710 33JJAHHOTO KOJIMYECTBA JIECSTUYHBIX 3HAKOB, BbI3bIBaiiTe (hyHKI[MIO TO_NUMBER

¢ Mackoii (popmarupoBanus.

Ucnonb3oBaHmne TO_NUMBER c Mackoii (popMaTUpOBaHUA

[Tpumenenue GyHKIMK TO_NUMBER ¢ MacKoii (hopMaTHpOBaHUSA TT03BOJISIET OJLYYUTH HoJiee pas-
HooOpasHble npejcTaBaeHust uncer. B Tabu. B.1 (puiosxkenne B) nmpuBeaeH moHbIi CIMCOK
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BCEX MOJI/IEPKUBAEMbIX AJIEMEHTOB MAacKu (popMaTrpoBanusi. Harpumep, MeCTOTIONOKeHE
pasziesinTesIeil rPyII U CUMBOJI IEHEKHOM eIMHKIIBI MOI'YT 3a/[aBaThCs CJELYIOIMM 00Pa3soM:
a := TO_NUMBER('$123,456.78", 'L999G999D99");

YkasbiBaTh B (hOPMATHOI CTPOKE TOUHOE KOJIMYecTBO 1udp He obs3arenbuo. DyHkims
TO_ NUMBER nossoseT 3a1aTh B cTpoke (hopMaTUPOBaHKA OOIbIIE (P, 9EM COAEPIKUTCS
B ipeo6paszyemoM 3uadernu. Clieyioniast CTpoKa KoJa TakyKe BhIIoJIHseTcs 6e3 O1nGoK:

a := TO_NUMBER('$123,456.78", 'L999G999G999D99" ) ;

Ho ecsm cripaBa Wi cJieBa OT JIECATUIHON 3arsITOM 3HAYEHNE COMEPKUT OOJIbIIIE IUGP, YeM
JIOIIyCKaeT Macka (hopMaTUpoBaHus, Ipousoiiaer omubka. [lepBoe U3 ciaeayoIux AByX Mpe-
00pa3oBaHKii 3aBePIIUTCS OUIMOKOM, IIOCKOJIbKY CTPOKA COAEPIKUT AECATh LUdp caeBa oT
JIECATUYHOM 3aIITOM, TOTJIa KaK MACKa pa3pelliaeT TOJAbKO JeBsATh. Bropoe npeobpasoBaHie
3aBepIaeTcs ONMOKOI U3-3a TOTO, YTO CTPOKA COAEPKUT CIAUIIKOM MHOTO (P ClIpaBa OT
JECATUYHON 3aIISITOM:

a := TO_NUMBER('$1234,567,890.78",'L999G999G999D99" );
a := TO_NUMBER('$234,567,890.789", 'L999G999G999D99" );

dsieMeHT (OopMATUPOBAHKS @ 00ECTICYNBAET BBIBOJL HAYAIbHBIX HYJICI:

a := TO_NUMBER('001,234','000G000");

DJIeMeHT PR pacIio3HaeT yrJIoBble CKOOKH Kak 0003HaYeHKe OTPULATENbHOTO YHCIA;

a := TO_NUMBER('<123.45>','999D99PR");

OxHako He Bce a1eMeHTbl (hOPMaTHPOBaHUs NIPeAHA3HAYEHbI Uil IPeoOPasoBaHUs CTPOK
B uncia. Hampumep, asileMeHT RN, TIpelHa3HAYeHHBII /11T BBIBO/IA YHCJIa PUMCKUMU TTH(pa-
MU, TIpelHa3HavYeH TOJBKO 7151 GopMaTHPOBaHUs BRIBOAMMOM nHpopMmalnn. Cienyiomas
HOIIBITKA TPe0OPA30BAHNUST BHI30BET ONITHOKY:

a := TO_NUMBER('cxxiii','rn');

dsieMeHT EEEE TOKE MCIOJIb3YeTCs TOJIbKO st popMaTupoBanus BbiBoga. [ 06paTHOro
peoOpa3oBaHyist OH He HysKeH, II0OCKOJIbKY (DyHKIUs TO_NUMBER ITPaBUJIBHO PACIIO3HAET YKCJIA
B HAy4YHOM 3ammcy 6e3 IOTOTHUTETbHBIX YKa3aH NI

a := TO_NUMBER('1.23456E-24"');

Mepepaua pyHkumun TO_NUMBER napametpoB NLS

JleiicTBrE MHOTHX 3jIeMeHTOB (hOPMATHPOBAHUS OMPe/essIeTCsT TEKYITUMHU yCTaHOBKaMH
napamerpoB NLS. Hanpumep, ajieMeHT G IpeAcTaBiIgeT pasieuTesb IPYII Pa3psioB, HO
KaKOHM IMEHHO CIMBOJI HICIIOJIb3YeTCsI B KaUeCTBE PA3/IEINTeNsT, 3aBUCUT OT TEKYTIer0 3HAUCHHS
napameTpa NLS_NUMERIC_CHARACTERS B MOMEHT BBITIOJIHEHU TIpeobpazoBatst. [yt mpocMoTpa
TEKYIIIX 3HaU€HIH ITapaMeTPOB MOKHO 3aIIPOCUTH TTpe/icTaBaenne NLS_SESSION_PARAMETERS:

SQL> SELECT * FROM nls_session_parameters;

PARAMETER VALUE
NLS_LANGUAGE AMERICAN
NLS_TERRITORY AMERICA
NLS_CURRENCY $
NLS_ISO_CURRENCY AMERICA
NLS_NUMERIC_CHARACTERS ,
NLS_CALENDAR GREGORIAN
NLS_DATE_FORMAT DD-MON-RR

Hexkoropsie ycranoBku NLS o ymosyanuio 3aBucar ot apyrux. Ecian mpucBonTts na-
pameTpy NLS_TERRITORY 3HaueHHe AMERICA, Oracle o yMo4aHIMIO yCTAHOBUT ITapaMeTp
NLS_NUMERIC_CHARACTERS PaBHBIM '.,'. JTO He ITOMEIIAEeT SBHO IPUCBOUTH MapaMeTpy
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NLS_NUMERIC_CHARACTERS APyroe 3Ha4yeHue (HaHpI/IMep7 C MCIIOJIb30BaHueM KOMaH/Ibl ALTER
SESSION).

WHoraa otaesbhble mapaMerpbl NLS Tpebyercs 1mepeonpenenTh TOJAbKO Ha BPeMs BbI30Ba
TO_NUMBER. B aToM ciTy4ae HyXKHBIe YCTAaHOBKH 32/IaI0TCS B 9TOM BBI30BE U JEHCTBYIOT OHU
HUCKJIIOYUTENBHO /1 Hero. Hampumep, B ciiefyiolieM mpuMepe pu Bbi3oBe TO_NUMBER 3a-
natorcs ycraHoBku NLS, coorBercTBytomiyie NLS_TERRITORY=FRANCE:
a := TO_NUMBER('F123.456,78"','L999G999D99",

"NLS_NUMERIC_CHARACTERS='',.'"'

[| ' NLS_CURRENCY=''F'''

|| * NLS_ISO_CURRENCY=FRANCE');
Crpoxka napamerpos NLS mosydaercst CMIIKOM IJIMHHOMN, TI09TOMY MbI PasbuBaeM ee Ha
TPU CTPOKH, OGBEIMHIEMBIX OMIEPATOPOM KOHKATEHAI[H, YTOOBI TPUMED JIYUIIE CMOTPEJICS
Ha CTpaHHILE. O6paTI/ITe BHUMaHNE Ha ]_Iy6JII/IpOBaHI/Ie KkaBbryek. [lapamerpy NLS_NUMERIC_
CHARACTERS TpeOyeTcs IPUCBOKTD CleAyIoliee 3HadeHue:

NLS_NUMERIC_CHARACTERS="',."

ITockousibKy 3TO 3HAUEHUE BMECTE C KABBIYKAMU BKJIIOUAETCSI B CTPOKY mapameTpoB NLS, kask-
JIyI0 KaBbIYKY HEOOXOAMMO IPoayOanupoBath. B pesyJibrare mosydaercs ceayionas CTpoKa:

"NLS_NUMERIC_CHARACTERS="",.'""

DyuKIist TO_NUMBER TI03BOJISIET 33/[aBaTh TOJIBKO TPU TPUBEAEHHBIX B JAHHOM TIPUMEpe
napamerpa NLS. Boiio 661 yobHee, eciu Obl IPU BHI30BE MOKHO OBIJIO UCIIOIb30BaTh CJie-
JIYTOITYIO 3aIHCh:

a := TO_NUMBER('F123.456,78",'L999G999D99" , 'NLS_TERRITORY=FRANCE');

K coxamenuio, nameHnenme mapaMmerpa NLS_TERRITORY mpu Bbi3oBe TO_NUMBER He TIOJ-

nepsxuBaercs. OyHKIMA IO11epKUBAET TOJbKO NLS_NUMERIC_CHARACTERS, NLS_CURRENCY
1 NLS_ISO_CURRENCY.

3a nopobHoit nHopMaIneii o Hactpoiike mapameTpoB NLS obpataiitech kK pyKoBOI-
ctBy «Oracle’s Globalization Support Guide», KoTopoe SBIsSIeTCS YaCThIO JOKYMEHTAIINI
Oraclel1g.

[TepemaBatb TO_NUMBER TpeTHii apryMeHT He PEKOMEH/IYeTCsT — JIy4Ille [0JI1araThCsl Ha HACTPOi-
KU ceaHca, onpeessiontie, kak PL/SQL naTepripetupyet aneMeHTh Macku (hOPMaTHPOBAHUS
(Taxwue, Kak L, G u D). BMecTO TOro 4T06bl JKECTKO KOAUPOBATH MH(MOPMAIIHMIO B IPOrPAMMax,
HY’KHO JIaTh [TOJIb30BATENIO BO3MOKHOCTD 33/IaBaTh MX HA YPOBHE CEAHCA.

®dyHkyua TO_CHAR

DyHKIMs TO_CHAR BBITIOJIHSET 3a1a4dy, 0OpaTHYIO (GyHKIMU TO_NUMBER: oHa mpeobpasyer
YHCJIO B €r0 CUMBOJIbHOE IIpejcTaBierue. Mcnob3ys Heobss3aTebHyio MacKy (hopMaTupo-
BaHMsI, MOKHO MOAPOGHO YKA3aTh, KAKMM JI0JIZKHO OBITH 1ipezcTaBienue. OyHkiust TO_CHAR
BBI3BIBAETCS CJIEAYIOIUM 0OPA3OM:

TO_CHAR(yucsno [ ,popmam [,napamempel_nls]])

3/1eCh UUCI0 — ITO UUCJIO, KOTOPOE TpedyeTcs MPeACTaBUTh B CUMBOJIbHOM opme. OHO MOKET
OTHOCUTBCS K JTI060MY U3 Y CI0BbIX THIIOB PL/SQL: NUMBER, PLS_INTEGER, BINARY_INTEGER,
BINARY_FLOAT, BINARY_DOUBLE, SIMPLE_INTEGER, SIMPLE_FLOAT ujiui SIMPLE_DOUBLE. HapaMeTp
opmam conepKuT HeoOsI3aTeIbHYI0 MacKy (POPMaTUPOBAHNS, OLPEIEIISIONIYIO ClIoco0 Ipe-
CTaBJIEHUSI YICJIa B CHMBOJIBHON (hopMe; HeoOsi3aTe IbHasI CTPOKA napamempuvl_nls comepKut
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3HaueHus apameTpoB NLS. Ee MOskHO TpUMEHUTD /17151 3aMeleH s TEKYIINX YCTAaHOBOK
mapameTpoB NLS ypoBHS ceanca.

Ecsu BbI XOTHTE, YTOOBI PE3YJIBTAT OBLI IIPEACTABJIEH B HAIIMOHAIBHOM Habope CUMBO-
J0B, uctosbayiite BMecto TO CHAR dynkiuio TO_NCHAR. IIpu atom nomuure,
4TO CTPOKa (POPMATUPOBAHUS YKCJIA JOJUKHA OBITh MPEACTaBIeHa CUMBOJAMU Ha-
[OHAJIBHOTO HAGOPa; B IIPOTUBHOM CJIyYae MOJyYEeHHAs! CTPOKA OYIET COCTOSITD U3
CHAMBOJIOB «#».

Ucnonb3oBanne TO_CHAR 6e3 Macku chopmaTupoBaHus
DyHKIA TO_CHAR, Kak U TO_NUMBER, MOKET BBI3BIBAThCST 6€3 MAaCKU (POPMaTHPOBAHIS:

DECLARE
b VARCHAR2(30);

BEGIN
b := TO_CHAR(123456789.01);
DBMS_OUTPUT.PUT_LINE(b);

END;

PeSy]II)TaT BBITJIAAUT TaK:
123456789.01

B ormmune oT TO_NUMBER (hopma TO_CHAR 0c000ii 11016361 He TPUHOCUT. YTOOBI YMCIIO JTydline
YUTAJIOCh, HYKHO 33/IaTh KAk MUHUMYM Pa3/leJIuTeJib IPYIII Pa3psioB.

Ucnonb3oBaHue pyHkunn TO_CHAR c mackoi chopMmaTMpoBaHms

ITpu mpeo6pazoBaHU YKCTa B CUMBOJIBHOE TIPE/ICTaBIeHe (DYHKIINs TO_CHAR HCIIOJIB3Y-
eTcs Jale Bcero ¢ Mackoit hopmarupoBanus. Hampumep, ¢ ee TOMOIIBIO MOKHO BBIBECTH
JEHE)KHYIO CYMMY:
DECLARE

b VARCHAR2(30);
BEGIN

b := TO_CHAR(123456789.01, 'L999G999G999D99");

DBMS_OUTPUT.PUT_LINE(b);
END;
B sokanbHoM KoHTeKCTe CIITA pesymbrat 6yeT BBITJISIAETD TakK:
$123,456,789.01
dnementsl popmaruposanus (cMm. taba. B.1 B npunoxennn B) mos3Bosisior ouens rubko
onpenensTh (bopMaT CUMBOJIBHOTO MPeACTaBIeHUs yncia. UToObI Jydiie MOHSITh, Kak OHU
paboTaloT, CTOUT HEMHOTO ¢ HUMH [I09KCIIEPUMEHTHPOBATD. B ciieyioleM nmpuMepe yKasaHo,
YTO CTApIIe Pa3PsIbl OJKHBI OBITH 3aII0OJTHEHBI HYJISIMHU, HO TIPU 3TOM 3JIEMEHT POpPMaTH-
poBanus B TpebyeT 3aMeHbl HyJiell ipobesiamu. JIaHHBIN 2JIeMEHT TIpeANiecTBYeT U(BPOBBIM
aseMeHTaM (HYyJISIM ), HO CJIe/IyeT 32 MHANKATOPOM BBIBO/IAa 3HAKA JICHEKHOMN €TMHUTIBI L:
DECLARE

b VARCHAR2(30);

C VARCHAR2(30);
BEGIN

b := TO_CHAR(123.01, 'LBO@OGOROGARIDIY" );

DBMS_OUTPUT.PUT_LINE(b);

c := TO_CHAR(®, 'LBOR@GARBGRAIDIIT" );

DBMS_OUTPUT.PUT_LINE(c);
END;

Pesyabrar Oyet UMeTh CeAyIOUUN BU/IL:
$000,000,123.01
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B npuMepe BBIBOAUTCSI TOJIBKO OfHA CTPOKA, MOJIYYEHHAs! [IOCJIe EPBOro IPeoOpa3oBaHusl.
B pesyJibraTe BToporo 1npeo0pasoBaHus IOJYYaeTcs HyJlb, U dJ1eMeHT (DOPMaTUPOBAHHUS B
3acrtaBJisieT TO_CHAR BEPHYTb ITyCTYIO CTPOKY, XOTSI B Macke (popMaTHpoOBaHus yKa3aHO, YTO
HyJIEBbIE CTapILKe Pa3Psi/Ibl YKCIIA CIeAYeT OCTaBUTh. B KauecTBe aKcIepuMenTa Horpooyiire
BBITIOJIHUTH ATOT pUMep 6e3 aieMeHTa B.

He Bce koMOUHaIIY 3J1eMEHTOB (hOPMATHPOBAHUSI SIBJISIIOTCSI ToTycTuMbiMu. Harprmep,
HeJIb3s ncnoJib3oBarh couetanue LRN, koTopoe BBIBOAUT niepejt 4ncioM, 3aliCaHHbIM
puMcKIME ndpaMu, 3HAK JeHeKHOH exuauipl. Oracle He JOKyMeHTUPY€ET TaKue HIO-
AHCBI, TI03TOMY O HEKOTOPBIX M3 HUX MOXKHO Y3HATh TOJBKO HA IIPAKTHKE.

dnemeHT popMmaTnpoBaHua V

AneMeHT (POPMATHPOBAHUS V JOCTATOYHO HEOOBIYEH, UTOOBI €10 CTOUJIO YIOMSIHYTh 0¢000. OH
MO3BOJIIET MACIITaOUPOBaTh 3HAYEHNE,  €T0 AeliCTBIE JIydIlIe oKa3aTh Ha mpuMepe (puc. 9.4).

123.45 «---999V9999

[l NMpviverermne mackn hopmaTupoBaHus
c anemeHToM V K umcny

[} HanoxeHue uncna Ha copmar.

1 23.45 [lecsaTnyHasa 3ansiTas BblpaBHUBaETCA
c nosuumen anemeHta V
1 2 345 H Yoanehue snemenTa V 1 AecsTnyHoi 3ansToi

,I 2 34500 [} JononHeHve yncna HynsiMu, YToBbl UTOroBoe

KOMM4eCTBO 3HavaLmx uudp nony4yunnocb
Takum Xe, Kak B Macke popmaTnpoBaHus

1 2 345 OO Al BosspalueHvie pesynbTata

Puc. 9.4. dnemeHT opmaTmpoBanus V

3auem MOJKeT MoHa00uThes MaciTabupoBanue? PaccMorpuM tipoctoii mpumep. Cranpapt-
Hasl eIMHNIA CAEIKN Ha Oupxke cocrasisger 100 akunmii, m cooOmas 0 pearn3oBaHHBIX Ha
OUpIKe aKIUSAX OOBIYHO TOBOPSIT O KOJIMYECTBE MPoAaHHbIX MakeTos 1o 100 akiuii. [TosTomy
123 mponaxu oznadaet 123 maketa mo 100 axiuii, To ectsb 12 300 akiuii.

Crenytormuii mpuMep TTOKa3bIBAET, KakK MCIIOIb30BATh 3JeMeHT V sl MaciTabupoBaHusI
3HavyeHud 123, ¢ yueToM TOTO, YTO HA CAMOM Jejie OHO TTPECTABISAET KOTUIECTBO COTEH:

DECLARE
shares_sold NUMBER := 123;
BEGIN
DBMS_OUTPUT.PUT_LINE(
TO_CHAR(shares_sold, '999G9V99")
)

END;
Pesynsrart:
12,300

3aMeTbTe, 4TO B 9TOM IIpHMepe Macka (GopMaTUPOBAHUSA BKIIOYAET aJieMeHT G, olpesiesisio-
Ui MECTOTOJIOKEHIE PA3JIEUTEIIS TPYII (3AIATON ), KOTOPBIN MOKET GBITh 33/IaH TOJIBKO
cJieBa ot aseMenTa V, uto He Beer/a yo6Ho. Crieyionast Macka hopMaTHPOBAHMUST Ha TTEPBbIT
B3TJISI/] BBITJISIJIUT BITOJIHE Pa3yMHO:

TO_CHAR(123.45, '9G99V9GI99 ' );
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Bor oxugaere, 4o pesysbrat oyaer ordopmaruposan B Buze 1,234,500, Ho sieMeHT G He
MOXKeT PacIosaraTbcs crpasa oT V. MOKHO HCIOB30BATh MACKY 9G99V9I999 /TSI Oy UEHIS
pesyabrara 1,234500 mu Macky 999v9999 jist ostydenus 1234500, 1o o6a aTu pesysibrara
BBITJISIZISIT HE TAK, KAK HAM XOTEJIOCh OBl

EZ[Ba JIX Bbl 4aCTO 6yneTe IIOJIb30BAThCs 9JIEMEHTOM V, HO 3HATh O HEM HYJKHO.

OKpyrsieHue npu npeobpasoBaHNn Yncen
B CUMBOJIbHbIE CTPOKH

B toMm cirydae, Kora pu npeobpasoBaHuy CUMBOJIBHON CTPOKHU B UKCJIO CJI€BA WJIU CIIpaBa
OT JIECATUIHOM 3aIIITOM TIOJTydaeTcst 60JIbIIIe IIdP, YeM J0MyCKaeT Macka (hOpMaTHPOBAHYS,
npoucxoaut omunbka. Ho mpu npeodpazoBatiy yucia B CAMBOJIbHYIO CTPOKY OHIMOKA BO3-
HUKAET TOJBKO [P HAJIMYMH JIUIITHUX 1IUGP caeBa ot 3ansatoit. Eciu macka popmaTupoBanust
COZIEPIKUT MeHbIIIe IUdP T0C/Ie AeCSTUYHON 3alISITOM, YeM TpeOyeTCst [Jis IPEACTABIeHIs
4YHUCJIa, YUCII0 OKPYTJISIETCS JI0 YKA3aHHOTO KOJindecTBa iudp.

Ecuv monbITka IpeobpasoBaHisi 3aBepLIAETCs Heyladell n3-3a TOTo, YTO CJIeBa OT 3alsATOl
OBLIO CUIKOM MHOTO 1UGp, GYHKIUsT TO_CHAR BO3BPAIIAET CTPOKY U3 CUMBOJIOB <#>.
Hanpumep, cienyioniee npeobpazoBanue He GyIeT BBIIIOJHEHO, TOTOMY 4TO yrcio 123 He
MIOMETIAeTCs B MACKY:
SQL> DECLARE

2 b VARCHAR2(30);BEGIN

3 b := TO_CHAR(123.4567,'99.99');
4 DBMS_OUTPUT.PUT_LINE(b);END;

HiHHHH
Ecnu xe [[pO6HaH YaCTb YMCJIa HE TIOMENIAETCA B MaCKY, IIPONUCXOUT OKPYTJIECHNE!

SQL> BEGIN
2 DBMS_OUTPUT.PUT_LINE(TO_CHAR(123.4567, '999.99"));
3 DBMS_OUTPUT.PUT_LINE(TO_CHAR(123.4567,'999'));END;

123.46

123

[ludpol 5 1 GoJbIIIE OKPYTIAIOTCS B GOJBIIYIO CTOPOHY, TaK 4To yrcsio 123,4567 okpyrisiercs
1o 123,46, a udpel MeHblie 5 — B MEHbIIYIO, oaToMy 123,4xxx okpyrisiercst 1o 123.

Mpo6enbl npn npeobpasoBaHnM YUCes1 B CUMBOJIbHbIE CTPOKH

B xo/1e npeo6pa3oBanus YKCIa B CUMBOJIbHYIO CTPOKY (DYHKI[Ks TO_CHAR BCErjia OCTaBJIsieT
MECTO JIJII 3HAKA «-», TaXKe eCJTU YUCTIO TTOJI0KUTETBHOE.

DECLARE
b VARCHAR2(30);
¢ VARCHAR2(30);
BEGIN
b := TO_CHAR(-123.4,'999.99');
¢ := TO_CHAR(123.4,'999.99');
DBMS_OUTPUT.PUT_LINE(':" || b || * " || TO_CHAR(LENGTH(b)));
DBMS_OUTPUT.PUT_LINE(':' || ¢ || * ' || TO_CHAR(LENGTH(c)));
END;

Pesybrar npeobpasoBaHus:

:-123.40 7
123.40 7

O6paTI/ITe BHUMaHUE: KaK/1ad CTPOKa UMEET VINHY CEMb CUMBOJIOB, XOT:A 115 TTOJIOKUTEJTbHOTI'O
qucJa JOCTATOYHO N IIECTH. HauanbHbrii HpO6eJI NIpUMEHAETCA AJIA BbIpaBHUBAHUA YMCET
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B crosibnax. Ho ecim 1o Kakoii-To npuyute BaM TpeGyeTcst BBIBECTU KOMIIAKTHBIE Yncia 6e3
POGENOB, 3TO CO3ACT MPOBIEMBI.

Ecmm JUI TpEeICTaBJIEHUA OTPUIATEJIbHBIX Y CEJI NCIIOJIb3YIOTCA YIJIOBbIE CKOOKM
(B MacCKe 3a/IaH 9JIEMEHT PR), TIOJIOJKUTE/IbHbIE YU CJIA JOIIO/IHAIOTCA OJHUM Hada/IbHbIM
" O/THUM 3aBepHIaloIM HpO6e]IOM.

EcJin urciia, npeobpasoBaHHble B CHMBOJIbHbIE JAHHBIE, He JI0JIKHBI COIEP/KATh HU HAYa IbHbIX,
HY 3aBePIIAIOIINX IIPOGEJIOB, CYIIECTBYET HECKOIbKO pemenuit. OHO U3 HUX OCHOBAHO Ha
HCIIOJIb30BAHUH dJieMeHTa (OPMATUPOBAHUA TM, OTIPEEIAIONETO «<MUHUMAIBHOE» TPe/i-
CTaBJIEHUE YNCTIA:

DECLARE

b VARCHAR2(30);
¢ VARCHAR2(30);

BEGIN
b := TO_CHAR(-123.4,'TM9');
¢ := TO_CHAR(123.4,'TM9');
DBMS_OUTPUT.PUT_LINE(':' || b || " " || TO_CHAR(LENGTH(b)));
DBMS_OUTPUT.PUT_LINE(':" || ¢ || * " || TO_CHAR(LENGTH(c)));
END;
Pesymsrart:
:-123.4 6
:123.4 5

Aror MeTo yA00eH, HO He T03BOJISeT 3a/aBaTh APyrue ajJeMeHTsl (hopMaTHpoBaHus. Tak,
Hesb3d 3a4aTh (GopMaT TM999.99, YTOGBI YKUCJIO BHIBOIAMIOCH C ABYMS IU(ppaMu B APOOHOM
vyactu. Eciiv Bam Hy>KHBI /IpyTHe 3ieMeHTbl (pOPMAaTUPOBAHUS UJTH €CJIN AJIEMEHT TM He Mo/I-
nepskuBaetcs B Baiell Bepcuu PL/SQL, MOKXHO BOCIIOJIb30BAThCSI YCEUEHUEM PE3yJIbTaTa:
DECLARE

b VARCHAR2(30);
C VARCHAR2(30);

BEGIN
b := LTRIM(TO_CHAR(-123.4,'999.99'));
¢ := LTRIM(TO_CHAR(123.4,'999.99'));
DBMS_OUTPUT.PUT_LINE(':' || b || * ' || TO_CHAR(LENGTH(b)));
DBMS_OUTPUT.PUT_LINE(':"' || ¢ || " ' || TO_CHAR(LENGTH(c)));
END;
Pesybrat npeoGpasoBaHus:
:-123.40 7
:123.40 6

@Oyukuusg LTRIM GbljIa UCIIONb30BaHa I YAAJICHIS Ha4a bHbIX IPOGENOB U COXPaHEHUS
NBYX (PMKCUPOBAHHBIX (P CIpaBa OT JeCATUYHOM 3ansaToi. Ecin e 3HaK BBIBOAUTCS
crpaBa oT unca (HalpuMep, ¢ UCHO0Jb30BaHueM sjieMeHTa (hOpMaTUPOBAHUS MI), MOXKHO
BOCIIOJIb30BaThcs (hyHKIMel RTRIM. Eciiu sxe ipu BBIBOJIE UCTIOJIB3YIOTCS 9JIEMEHTBI, BJIN-
SI0LIKE Ha BBIBOJ, ¢ 06EMX CTOPOH YKc/a (Harmpumep, PR), UCHOJb3yeTcs (MyHKIMS TRIM.

Mepepauya napamerpoB NLS ¢pyHkuun TO_CHAR

ITo ananoruu ¢ pyukiueir TO_NUMBER, (pyHKITHUsSI TO_CHAR MOJKET IOJIyYaTh B TPETHEM ITapa-
MeTpe cTpoky HacTpoek NLS. IIpumep:

BEGIN
DBMS_OUTPUT.PUT_LINE(
TO_CHAR(123456.78, '999G999D99 " , 'NLS_NUMERIC_CHARACTERS='',.''")
)s

END;
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Pesyprar:
123.456,78

TakuMm crrocoboM MOKHO 3a1aBaTh Tpy napamerpa NLS: NLS_NUMERIC_CHARACTERS, NLS_CURRENCY
1 NLS_ISO_CURRENCY. HpI/IMep OJTHOBPEMEHHOT'O UCITIOJIb30BAHUA BCEX TPEX IMapaMETpPOB
npuBoauics panee, B pasnene «Ilepemaga dpyrkmun TO NUMBER mapamerpos NLS».

dyHkuua CAST

OyHKIms CAST IPUMEHSIETCS] 17151 IPe0OPa30BaHUsI YHCesI B CTPOKH, 1 HaobopoT. CHHTAKCHC
(byHKIIMY BBITJISIINT TaK:

CAST (BovipaxeHue AS mun_OdHHbIX)

B crenytomniem mpumepe GyHKIMst CAST CHa4asa UCIIOIb3YETCST st IPE0OPA30BAHSI YUCIA
Tra NUMBER B CTPOKY VARCHAR2, & 3aT€M CHMBOJIBI 3TON CTPOKH TIPe0OPasyoTcsi B COOTBET-
CTBYIOII€€E YNCJIOBOE 3HAYEHME:!

DECLARE
a NUMBER := -123.45;
al VARCHAR2(30);
b VARCHAR2(30) := '-123.45';
b1l NUMBER;
b2 BINARY_FLOAT;
b3 BINARY_DOUBLE;

BEGIN
al := CAST (a AS VARCHAR2);
bl := CAST (b AS NUMBER);
b2 := CAST (b AS BINARY_FLOAT);
b3 := CAST (b AS BINARY_DOUBLE);

DBMS_OUTPUT.PUT_LINE(al);

DBMS_OUTPUT.PUT_LINE(b1);

DBMS_OUTPUT.PUT_LINE(b2);

DBMS_OUTPUT.PUT_LINE(b3);
END;

PesyanaT BBITIOJTHEHW A

-123.45

-123.45

-1.23449997E+002

-1.2345E+002

Y dbynkimu CAST ecTbh OJIMH HEJIOCTATOK: OHA He TIOJ/IEPKUBAeT MacKu (hOpMaTUPOBAHUS
ymces1. C pyroi cTOPOHBI, 3Ta (QYHKINUS sIBJsIeTCs yacThio ctanaapra ISO SQL — B otmmune
oT (pyHKIMI TO_CHAR 1 TO_NUMBER. Eciin paspaGoTuuKy BaskHO, YTOOBI IPOrPAMMHBIN KOJ
OBLII TOJTHOCTHIO COBMECTHM cO ctanaapToM ANSI, ucnosbayiite st IpeobpasoBaHuist YUCE
B CTPOKOBbBIE 3HaUeHUsT (DYHKIMIO CAST. B Ipyrux ciydasix Mbl peKOMEH/[yeM IPUMEHSITh
(byHKIMM TO_CHAR 11 TO_NUMBER.

ITockompky PL/SQL ne coorBercTByet cTanmapty ISO, HammcaTh Ha 3TOM S3bIKe
HOJIHOCTBIO COBMECTUMBIH € YKA3aHHBIM CTAHJAPTOM KO/ HeBO3MOKHO. Taknm 06pasom,
dynxrms CAST B mporpammax Ha PL/SQL cranosutcst smmeit. Ona BoctpeGoBaHa
Tos1bK0 B SQL-komanziax (SELECT, INSERT u . 11.), €c/ivi OHU J0JIKHBI OBITH COBME-
ctuMbl co crangaptom ANSI.

HesiBHblEe Nnpeobpa3zoBaHus

ITpeoGpa3oBatus MeX/Iy YUCIAMU U CTPOKAMU MOKHO BBITIOJHUTD €Ille OJHUM CII0COO0M:
npocto nopyuute aty pabory PL/SQL. Takoe npeoGpasoBate Ha3bIBACTCS HESAGHbBIM, TAK
KaK OHO He OIPEJIEJISIETCS SIBHO B IPOIPAMMHOM Kozie. IIprmMep HesiBHBIX PpeoOpasoBaHuil:
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DECLARE
a NUMBER;
b VARCHAR2(30);
BEGIN
a
b

'-123.45';
-123.45;

Kak yrmoMuHamoch B TiiaBe 7, HesIBHbIE TPE0OPA30BaHUS UMEIOT Psi/l HeoCcTaTKOB. IIpeske
BCETO, 5T CYMTAIO, YTO Pa3pabOTUHK JIOJIKEH B OJHOI Mepe KOHTPOJMPOBATH CBOI KOJI, & IIPH
MCTIOIb30BAaHUM 3TOTO METO/[A HTOT KOHTPOJIb OTYACTH yTpaumBaeTcs. Beerna syyie 3HaTh
KOT/Ia M KaKOe MMEHHO BBITIOJIHSIETCST TTPe0OPa3oBaHme, TI0ITOMY JKeJTaTEIbHO BBITOJHSITH
ero sisHO. Ecoii mosiarathest Ha HestBHOE TIPe0OPa30BaHue, TO BbI HE CMOKETe OTCJIEUTD, TIie
1 KOT/Ia OHO BBITIOJTHSIETCST, M KO/l CTaHeT MeHee 3(pdeKTuBHBIM. KpoMe TOro, Hasmvre SIBHbIX

npeoGpasoBaHuii gesaeT Ko 6oJiee HOHATHBIM APYTUM IIPOTPAMMUCTAM.

Jlpyroii HeIOCTATOK HESIBHBIX TIPE0OPA30BaHIIT 3aKTI0UAETCS B TOM, YTO OHU MOTYT HOPMaJIh-
HO paGoTatsb (110 KpaiiHeil Mepe Ha TIePBbIii B3IJIsI) B IPOCTHIX CJYYasiX, HO MX PE3YJIbTaT He

BCEr/la O4YE€BHU/IECH. PaCCMOTpI/IM IIpuUMep:

DECLARE
a NUMBER;

BEGIN
a := '123.400' || 999;

OCTEPEFAWTECb HESIBHbIX MPEOBPA30BAHUIA!

B pasuene «Tunst BINARY FLOAT u BINARY DOUBLE» aT0ii ry1aBbl s IpUBes KO/
(binary_performance.sql), ucrosip3oBaBuiuiicst 1Jst CPaBHEHUSI IIPOU3BOUTETIBHOCTH
BINARY_ DOUBLE u NUMBER. B niepBoii Bepcuu 3T0oro TecTa UKJIbI /71 BBIYUCAEHUS
IUIOIIA/IM OBLIN 3aITPOrPAMMUPOBAHBI CJIELYIOTIUM 00Pa3OM:

DECLARE
bd BINARY_DOUBLE;

BEGIN
FOR bd IN 1..1000000 LOOP

bd_area := bd**2 * pi_bd;
END LOOP;

$1 GbLI MOTPSICEH, KOIIa Pe3yJIbraThl BAPYT MoKasauu, yTo Beruncaenus ¢ NUMBER Bbi-
MOJIHAIOTCS HaMHOTO OpicTpee Bhruucaennii ¢ BINARY DOUBLE. 310 66110 COBEPLIEHHO
HETIOCTUKUMO, TIOTOMY UTO s «3HaJ», yTo onepariuu ¢ BINARY DOUBLE BoimonusioTest
Ha allapaTHOM YPOBHE, a CJIEI0BATEIBHO, IPOCTO 00sI3aHbl PabOTATh GbICTPEE OlepaIil
¢ NUMBER.

ITorom kro-To U3 corpyaaukoB Oracle Corporation ykasays MHe Ha MOIO OITHOKY: IUKJI
FOR (B nipuBeieHHOM BU/E) HEeABHO 00bsiBIsieT iepeMennyio nukaa PLS INTEGER
c umeneM bd. Ob:acTsb aeiicTBrst HOBOTO 00bsiBIeHUs bd mepekpbiBaeT 610K UK U 3a-
Memtaer Moe oObsBienue bd B popmare BINARY DOUBLE. Kpowme toro, s 3anucan
KoHcTaHTy B hopmate 2 (BMecto 2d), n3-3a yero ona untepnperuposaiach kak NUMBER.
Taxum o6pasom, snadenue bd cmagana nessro npeo6pasosbiBanoch BNUMBER, satem
BO3BOAMJIOCH B KBajpart, u nosiydentoe sunaderrie NUMBER nestBHO cHoBa mipeobpa-
3oBbiBasioch B BINARY DOUBLE must ymuosxenust Ha pi_bd. Heynusuresnbuo, 4to
pe3yJibrathl Ob HAcTOJBKO 1ioxu! I1oo0HbIe IOBYIIKN XapaKTEPHBI /sl HESTBHBIX
npeobpa3oBaHuii.
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Kaxkoe 3Hauenwe Oyzer cojiepsKaTh liepeMeHHas a II0CJ/Ie BBIIOJHEHUS 9TOr0 Koga? DTo 3aBu-
cut ot Toro, Kak PL/SQL BbrumcseT BbIpakeHne B IPaBOH YaCTH OTIePaTopa MPHUCBANBAHUA.
Eciit on cHavasia ipeobpasyeT CTPOKY B YKCJIO, MbI HOJIyYMM CJIEAYIONIIIT PE3YJIbTaT:

a := '123.400' || 999;
a := 123.4 || 999;

a := '123.4' || '999';
a := '123.4999';

a := 123.4999;

C apyroii croponst, ecaiu PL/SQL cHauana npeoGpasyeT 4uciio B CTPOKY, TO pe3yJisrat Oyaer
TaKUM:

:= '123.400' || 999;
1= '123.400' || '999';
1= '123.400999';

= 123.400999;

[ VR T

U kakoii u3 AByX pe3yJibraroB Oyzer mosayden? Boi 3uaere? Jlaxke eciu snaeme, Bpsifi Jin
JIPYTHE TIPOrPAMMHUCTBI CPa3y A0TaaloTcst 00 ATOM, YrTast Balil Kojl. B 1aHHOM cirydae sydiie
3amucaTh npeoOpPa3oBaHUE B IBHOM BUJIE:

a := TO_NUMBER('123.400' || TO_CHAR(999));

Kcraru roBopsi, 5T0 BhIpasKeHIE COOTBETCTBYET MOPSIIKY 00PabOTKU MCXOHOTO BBIPAKEHUS
6asoii nanHbIxX. COTIACUTECH, C SIBHO BHIPAKEHHBIMU [TPEOOPA3OBAHUSIMHU €TI0 HAMHOTO ITPOIIe
HIOHATD C 1IEPBOTO B3IJISAA.

Yucnosblie onepaTopbl

PL/SQL peajisyeT HECKOJIBKO OIIEPaTOPOB, UCIIOJAb3YEMbIX IIPU PaboTe ¢ YuCaaMu. ITH
orepaTophl mepevyrcyieHbl B Tab. 9.6 B opsiike Bo3pactanus npuoputetos. Onepatops
¢ 6oJIee HU3KUM [IPHOPUTETOM BBITIOJHSIIOTCST 10 OTIEPATOPOB € H0JIee BBICOKUM TIPUOPUTETOM.

3a noApoOHBIMHU OIIUCAHUSIME OlIepaTopoB oOpaiiaiitech k cripasoutnky Oracle SQL Reference.

Ta6nuua 9.6. Yncnosblie onepaTopbl U X NPUOPUTETbI

Onepatop Onepauus NMpuopurer
*x Bo3BeneHune B cTeneHb 1
+ ToxaecTso 2
- OTpuuaHue 2
* YMHOXeHWe 3
/ [enexve 3
+ CnoxeHune 4
- Bbluntanune 4
= PaBHO 5
< MeHbLue yem 5
> Bonblue yem 5
<= MeHblie nnbo pasHO 5
>= Bonblue nnubo pasHoO 5
<>, =, v=, A= He paBHO 5
IS NULL lpoBepka HeonpeaeneHHoOCTH 5
BETWEEN MpuvHaaNeXHOCTb AnanasoHy 5
NOT Jlornyeckoe oTpuuaHue 6
AND KOHBIOHKLMSA 7
OR [n3bloHKUMA 8
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Yucnosblie (pyHKLUMMN

B PL/SQL peannsoBaHo MHOKeCTBO (DYHKI[HIT 71t pabOTHI ¢ yrcaaMu. Mbl yske paccMaTpu-
Baau PYHKIUK IpeobpazoBaHus TO_CHAR, TO_NUMBER, TO_BINARY_FLOAT 1 TO_BINARY_DOUBLE.
B HeckoIbKuX GIIMKANRIIIX pasaesiax MpUBeIeHbl KPATKIE OIMCAHMS BAKHEHIIUX QYHKIHIL.
3a nospoGHBIMU ONMCAHUAME KOHKPETHBIX (DYHKIU oOpatnaiitecs k cipaBounnky Oracle
SQL Reference.

®OYHKLUMUUN OKPYI/IEHUSA U yCeueHus

CymiecTBYIOT 4eThIpe UNCIOBBIe (PYHKITNH, BBITTOJIHSIONIE OKPYTJIEHNE U yCedeHNe YICI0BBIX
3HAYEHUI: CEIL, FLOOR, ROUND 1 TRUNC. BbiGOp Hy:KHO! (DYHKIIUY /151 KOHKPETHON CUTYaIun
MOJKET BBI3BATh 3aTPY/HEHUSI, TOTOMY B Tabr. 9.7 IPUBOJSITCS UX CPABHUTEIbHbIE OMUCA-
HUST, a HA pUC. 9.5 MPeICTaBIeHbl PE3YJIBTAThl BEI30BA BCEX YEThIPEX (DYHKIUI ¢ PA3HBIMU
3HAYEHVSIMU.

Ta6nuua 9.7. OyHKUMU OKPYTNIEHNS U YCEYEHUS Ymncen

DyHKUMA OnucaHue

CEIL Bo3BpallaeT HauMeHbLUee Lesioe Yncno, 6osbluee NMbo paBHOE 3aaHHOMY 3HAYEHUIO
FLOOR Bo3BpaluaeT HambonbLuee Lienoe Yo, MeHbluee NMbo paBHOE 3aaHHOMY 3HAYEHUIO
ROUND BbINnonHAET okpyrneHne uncna. MonoxuTensHoe 3HayeHe napaMeTpa onpeaenser

Cnocob OKpyrneHus umdp, HaxoAsLMXCS CrpaBa OT 3ansToi, a oTpuuaTebHoe —
HaxoAswWwmxcs cnesa

TRUNC YceKkaeT uMciio A0 3aAaHHOro KOMMYeCTBa AeCATUYHbBIX 3HAKOB, 0TbpackiBas Bce Und-
pbl, HAXoAsLMeCs cripaBa

1.75 | 1.3 (55.56|55.56| 10 BxogHoe 3HayeHue
dyHkuma| 0 0 1 -1 2 KonnuecTBo paspsgos
ROUND 2 1 |556 | 60 | 10
TRUNC 1 1 555 ( 50 | 10
FLOOR 1 1 55 | 55 | 10
CEIL 2 2 [ 5 | 56 | 10

Puc. 9.5. OyHKUUN OKPYrNeHUs 1 ycedeHus

TpuroHoMmetTpuueckue hpyHKLUM

B PL/SQL noziep;xuBaoTcst Bce OCHOBHbIE TPUTOHOMeTpHYeckue dhyHkimu. [1pu ux ncnosb-
30BaHUU CJIEYET TIOMHUTD, UTO YIJIbI 34/[AI0TCSI B PAINAHAX, a He B rpaycax. [IpeobpaszoBanue
PajiuaHoOB B rPaJLyChl ¥ HA0OOOPOT BBIIOJIHSETCS 110 CIEAYIOIUM (hOPMYJIaM:

radians = pi * degrees / 180 -- paaychl B paauaHbl

degrees = radians * 180 / pi -- PaauaHbl B rpanychbl

B PL/SQL net oTaenbHOM QYHKINT IS TIOJYYEHUS YUCJIA T, OIHAKO €0 MOKHO ITOJIYIUTh
KOCBEHHBIM METOIOM:

ACOS (-1)

Apkxocunyc uncia —1 pasen 3Hauenuio 1. Kone4yHo, I0CKOJIbKY 9TO YUCJIO IIPeCcTaBser
€000l HeCKOHEUHYI0 IeCITHUHY0 Apobk, BB Beeraa Oyaere paboTaTh ¢ €ro MpuOINKeH-
HbIM 3HaYeHueM. /L7151 ToTydeHus HyKHOM TOYHOCTH MOKHO OKPYTJIMTD PE3YJIbTaT BbI30Ba
ACOS(-1) /10 HY>KHOTO KOJIM4eCcTBa MO3NINii (DyHKIMeil ROUND.
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CBoaKa YMCNOBbIX (PYHKLMN

B aTom paszene mpencTaBIeHbl KpaTKUe ONMMCAHNs BceX BCTpoeHHBbIX ¢yHKnmit PL/SQL.
Tawm, rie 370 BO3MOKHO, QYHKIIUY ITEPETrPy»KaloTCs /71l Pa3HbIX YUCIOBBIX THUIIOB. Hampumep:
O ABS
CDyHKHI/IFI neperpy.keHa 1Jis1 TUIoB BINARY_DOUBLE, BINARY_FLOAT, NUMBER, SIMPLE_INTEGER,
SIMPLE_FLOAT, SIMPLE_DOUBLE 1 PLS_INTEGER, TaK KaK ollepalius OHpeﬂeHeHHHia6COHKﬂF
HOTO 3Ha4YCHUA IPUMEHNMA KaK K BeI[eCTBEHHBIM, TaK U K 1[eJIOYUCICHHBIM 3HAYCHUAM.
O BITAND
OyHKIUS TTeperpykeHa /It TUIoB PLS_INTEGER u INTEGER (momTui NUMBER), Tak Kak
orepalys AND MOJKET IIPUMEHATHCS TOJbKO K 11€JI0YMCJAEHHbIM 3HAaYEHUSIM.
O CEIL
QDyHKHHH'HeperpyﬁaﬂﬂlﬂﬂH TUIIOB BINARY_DOUBLE, BINARY_FLOAT 1 NUMBER, ITIOCKOJIBKY
(yHKIMs CEIL He aKTyasbHa JIJIs [EJIbIX YUCeJl.
YT00bl y3HATB, I/l KAKUX TUIIOB IIEPErPy KeHa Ta WU WHas (DYHKIINS, 3alPOCUTE OITUCAHIE
BCTPOEHHOTO ITaKeTa SYS . STANDARD:
SQL> DESCRIBE SYS.STANDARD

FUNCTION CEIL RETURNS NUMBER

Argument Name Type In/Out Default?
N NUMBER IN

FUNCTION CEIL RETURNS BINARY_FLOAT

Argument Name Type In/Out Default?
F BINARY_FLOAT IN

FUNCTION CEIL RETURNS BINARY_DOUBLE

Argument Name Type In/Out Default?
D BINARY_DOUBLE IN

[TouTtn Bce pyHKIMU B CIeMyONIEM CIIUCKE OIPEIEISIOTCS BO BCTPOEHHOM TIaKeTe SYS.
STANDARD. EMrHCTBEHHBIM UCKITIOUEHNEM sIBJIgeTCs GyHKINSA BIN_TO_NUM. 3a OTHOM T0KY-
MeHTaIMel [0 OTAebHBIM (yHKIMsIM oOparaiitech k cripapounuky Oracle SQL Reference.

ABS(n)
BOSBpaH@BTa6COHKﬂHO€3HaquHGQHCH&
ACOS(n)

Bosspamaet apkkocunyc yriaa n u3 auanasona [—1; 1]. Bo3Bpamaemoe dyHKInei 3HadeHme
HaxonuTcs B ripeziesiax ot 0 7o m.

ASIN(n)

Bosspaimaer apkcunyc yria n u3 quanasona [—1; 1]. Bosspaiaemoe dyHkiiueii 3naueHue
HaXOAWUTCS B TIpesiesiax oT —m/2 1o —m/2.

ATAN(n)

BosBparaer apkTaHTeHC yria n u3 quarma3oHa (—o°; +00). Bo3Bparaemoe pyHKIEl 3HAYEHTE
HaXOIUTCS B IIpesiesiax oT —m/2 1o —m/2.

ATAN2(n, m)

BosBparmaet apKkTaHreHc n/m AJs 9Uces n M m U3 Auana3ona (—oo; +o0), Bo3Bpaiiaemoe
dyHKIIMEl 3HaAYEHUE HAXOAUTCS B Mpejiesiax oT —m/2 1o —m/2.
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BIN_TO_NUM(b1, b2,...bn)

[Tpeo6pasyeT OUTOBBIH BEKTOP, MPEACTABIEHHBIA 3HAYEHUAME OT b1 710 bn, B unciro. Kaxmroe
U3 3HAUYEHUU BEKTOpa JOJKHO OBbITH paBHoO Jibo 0, 6o 1. Hampumep, pe3ysisraT BhI30Ba
BIN_TO_NUM(1,1,0,0) paBeH 12.

BITAND(n, m)

BeImotHsIET TIOpaspsIAHY O OTepanio AND Hal GUTaM¥ IBYX MOJIOKUTETbHBIX TIEIBIX YMCET.
Hanpumep, Bb130B BITAND(12,4) aeT pe3yJIbTar 4, To ecTh B 3Hadennu 12 (qsomunoe 1100)
yCTaHOBJIEH 4-11 OUT.

Bawm 6yzer mpoiie paboraTh ¢ BITAND, €CJIM BbI OTPAHUYHMTECH MTOJOKUTENbHBIMU 11€TBIMU
yucaamMy. 3HaYeHus TUIa PLS_INTEGER, 0cO6eHHO yA00HOrO B coYeTaHiu ¢ BITAND, [103BO-
JIAIOT XpaHUTh 3HaveHus 10 230; takum oOpasoMm, B BaiieM pacnopsxkenun 30 GUTOB 1S
BBITTOJTHEHUST TIOPA3PSIHBIX OTIEPAITHIA.

CEIL(n)
Bosspaiiaer HauMeHbIIIee 1eJI0e YNCI0, KOTOPOoe GoJtbIie 160 paBHO 3aJaHHOMY 3HAUEHHUIO.
B Ttabu. 9.7 u puc. 9.5 GyHKIusA CEIL CPaBHUBACTCS C APYTUMU YUCJIOBBIMU DYHKIMAME
OKPYTJICHUS U YCEUYEHUS.

COS(n)

BosBpamiaer kocuHyc yria n, 3aIlaHHOTO B pajinanax. Ecim yros 3ajaercs B rpagycax, TO
3HaYeHue caeayeT npeobpasoBarh B paananbl (cM. paszies « TpuroHomMerpudeckue GyHKIUI» ).

COSH(n)

Bosspaiaer runepboinyeckuii Kocunyc n. Eciii n — BelecTBeHHOE YUC/Io, a i — MHUMAas
enunuIa, Toraa cesi3b Mesxkay pyukimsiMu COS u COSH BoipaskaeTcs cieyiolieid (popmyioit:

COS (i * n) = COSH (n)

EXP(n)

BosBpaliaer 41ciio e B CTereHu n, rae n — apryMenT GyHkuuu. ducio e (pubin3uTesbHo
paBHoe 2,71828) sBisieTcst ocHOBaHMEM HATYPaJIbHOTO Jorapudma.

FLOOR(n)

BosBpaiiaer HarboIbIIIEE [[EJI0E YKCII0, KOTOPOE MEHBIIE MJIU PABHO 3a[aHHOMY 3HAYEHUIO.
B tabm. 9.7 u puc. 9.5 hyHKIMSA FLOOR CPaBHUBAETCS C IPYTUME YUCTOBBIMU (DYHKITHSIMH
OKPYTJIEHUS ¥ yCEeUEHUSI.

GREATEST(n1, n2,...n3)

Bosspaiiaer HanGoJIblIIee YUCIIO BO BXOAHOM CITMCKE; HATIPUMEP, PE3YJIbTaT BbI30Ba GREATEST
(1,0, -1, 20) paBen 20.

LEAST(n1, n2,...n3)
Bosepatiiaer HauMeHbIllee YUCIO BO BXOHOM CITUCKE; HAIPUMED, PE3YJIbTaT BbI30Ba LEAST
(1,0, -1, 20) paBen —1.

LN(n)

BosBparraeT HaTypaJbHBIN TorapudM yrciIa. 3HaUeHNe apryMeHTa n JI0JIKHO OBITH Gotbiie 0
WM paBHO eMy. Eciin BBI3BaTh LN ¢ OTPUIIATE/IbHBIM apIyMEHTOM, BBIBOAUTCS cO0OIIeH e 06
ommoOKe.
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LOG(b, n)

Bosppamaet orapudm 3afaHHOTO YHCJIa II0 YKa3aHHOMY OCHOBAHHUIO. 3HAYEHUE apIyMeH-
Ta n JOJKHO ObITH Gosbine O MU PaBHO €My, a OCHOBAaHUE b 10JIKHO ObITh Oosbiie 1. Ecau
KaKoli-mn6o U3 apryMeHTOB LOG He OTBeYaeT 3THM TpeOOBaHUAM, BRIBOAUTCS COOOIIEHNe
006 ommoKe.

MOD(n, m)

Bosppariaet octatok oT gesienusi n Ha m. OCTaTOK BBIUUCIISIETCS 110 POPMYJie, SKBUBAJIEHTHOM
n-(m*FLOOR(Nn/m)) TIpU COBHAJCHUU 3HAKOB N X m UJIU n- (m*CEIL(n/m)) IIPU Pa3INyaIOnIMXca
3Hakax. Harpumep, pesysbrar Bbi3oBa MOD(10, 2.8) paseH 1.6. Ecam aprymenT m pasen 0,
BO3BpalllaeTcs 3HaYeHUE N.

C momotbio GYHKIIMK MOD MOKHO OBICTPO MTPOBEPUTH YNCJIO HA YETHOCTH TN HEYETHOCTH:

FUNCTION is_odd (num_in IN NUMBER) RETURN BOOLEAN
IS
BEGIN
RETURN MOD (num_in, 2) = 1;
END;

FUNCTION is_even (num_in IN NUMBER) RETURN BOOLEAN
IS
BEGIN
RETURN MOD (num_in, 2) = ©;
END;
NANVL(n, m)

Bosspaiaet m, ecaut n aBysietcss NaN («He 4UCJI0M» ); B IPOTUBHOM CJIydae BO3BpallaeT-
cs1 n. BosBpaiaeMoe 3HaueHNE OTHOCUTCS K YMCJIOBOMY THUITY apTyMeHTa, 001a1ao1emMy
HauGOJIBIINM IPUOPUTETOM B CJIeAYIONIeM HopsiAKe: BINARY_DOUBLE, BINARY_FLOAT uiu
NUMBER.

POWER(n, m)

BosBoaut n B crenenb m. Ec/iu 3HAUEHHE h OTPUIATEIBHO, TO APTYMEHT m 0JIKEH OBIT Iie-
JiM yrcsioM. B cirenyiomem pumepe dynkinus POWER ucnosnbayercst /17151 BbIYUCTEHUS
JIMATIA30HA JIOTTYCTUMBIX 3HAYEHUIT IepeMeHHO# Tuma PLS_INTEGER (ot —2% —1 10 231 —1):

POWER (-2, 31) - 1 .. POWER (2, 31) - 1
Pesynprar:
-2147483648 .. 2147483647

REMAINDER(n, m)

BosBparaeT «IceBIo0oCcTaTok» OT AeJeHUs n Ha m. JHaYeHHe BBIYUCISAETCS 110 ceLylonieit
opmye:

n - (m*ROUND(n/m))

Hamnpumep, pesysisraT Bbi3oBa REMAINDER(10, 2.8) paBen —1.2. CpaBuute ¢ dhyHKIIHE MOD.

ROUND(n)
Bossparaer sHaueHue n, OKpyrJaeHHoe 10 bimxaiiniero menoro. Ilpumep:
ROUND (153.46) --> 153
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ROUND(n, m)

Bosspalaer 3HayeHue n, OKpyIrJeHHOe 10 m PaspsAA0B. SHaYeHMe m MOKET ObITh OTPHLATEIb-
HBIM: B 3TOM cJiydae (PyHKI[UsI ROUND OTCUMTHIBAET ITO3UITMHI OKPYTJIEHHS BJIEBO, a HE BIIPABO
OT IeCATUIHOM 3angaToil. [Ipumepsr:

ROUND (153.46, 1) --> 153.5
ROUND (153, -1) --> 150

B ta6u. 9.7 u puc. 9.5 pyHKIMs ROUND CPAaBHUBAETCS € APYTMMHU YUCJAOBBIMU (DYHKIUAME
OKPYTJIEHWS ¥ yCEeUEHUSI.

SIGN(n)

Bosspamtaer —1, 0 uim +1, ec/iv 3HayeHUe n MEHBIIE HYJIsI, PABHO HYJIIO MK GOJIbIIE HYJIsI
COOTBETCTBEHHO.

SIN(n)

BosBparmaet cunyc yria n, 3aaHHOTO B pafgnaHax. Eciiu yro 3aaeTcs B Tpaxycax, 3HaueHue
cieyer peobpa3oBarh B paguanbl (cM. pasies « Tpuronomerpudeckue QyHKIUU» ).

SINH(n)
Bosspaiaer runep6onndeckuii cunyc n. Ecm n — BeliecTBEHHOE YUCIO, a i — MHUMas
€JIMHUIIA, TOT/IA CBI3b MesKIy (yHKIMsIMU SIN 1 SINH BhIpaskaeTcs cieyioiieir (hopMyioit:

SIN (i * n) =1 * SINH (n)
SQRT(n)

BosBspamaer KBaipaTHbIi KOPEHb YMCJa n, KOTOPOE MOJKHO ObITh 60bIne 1160 paso 0. [Tpu
OTPUIATEILHOM 3HAYE€HUHU n BHIBOAUTCS coo01eHre 00 OIubKe.

TAN(n)

BosspataeT TanreHc yria n, 3aJaHHOTO B pajuaHax. Ecim yroJ 3ajaeTcs B rpajsycax, 3Ha-
YeHwe CIIelyeT MpeodpasoBaTh B paguaHbl (cM. pasien « TpuroHomMerpudeckue GyHKIU» ).

TANH(n)
Bosspartmaer rumepbosnyeckuii TaHreHe n. Eci n — BellecTBEHHOE YNCIIO0, a i — MHUMasT
€IMHUI[A, TOT/IAa CBSI3b MEXKAY MyHKIMIMEA TAN 1 TANH BbIpasKaeTcst cienyioleil (hopMyJIoir:
TAN (i * n) = i * TANH (n)

TRUNC(n)

Ycekaet 3Hauenue n 710 niesoro yucaa. Hampumep, pesyasraT BbI3oBa TRUNC(10.51) pasen 10.

TRUNC(n, m)

Ycekaer 3navenue n o m paspsimoB. Hanpumep, pesysbrar Bei3oBa TRUNC(10.789, 2) paBeH
10.78. 3naverrie m MOJKET GBITH OTPUIIATETBLHBIM: B 9TOM Ciry4ae (yHKIUs TRUNC OTCUUTHIBAET
TTO3UIINY YCEUEHUS BJIEBO, 2 He BIIPABO OT JIECATUYHON 3amATOl. Tak, BbI30B TRUNC (1264, -2)
naet 3HaueHue 1200.

B Tabu. 9.7 u puc. 9.5 GyHKIMsA CEIL CPAaBHUBAETCS C APYTUMU YUCIOBBIMU (DYHKIMSAME
OKPYTJIEHHS ¥ yCEeUEHUSI.



HaTta v BpeMA

BosbITHCTBO MIPUIIOKEHIH BBITIOIHSIIOT T€ MW WHbIE OMEPAIINN CO 3HAYECHUSIMU TAThI
u BpeMeHu. PaboTaTh ¢ jaTaMu JOBOJIBHO CJIOKHO; KPOME TOTO YTO IPUXOIUTCS UMETD [IEJI0
C JKeCTKUM (OPMaTUPOBAHNEM JTAHHBIX, CYIIECTBYET MHOKECTBO TIPABYLIT ONPEIETEHUsT X
JIOTTYCTUMBIX 3HAYEHUH M MPOBEIEHUsI KOPPEKTHBIX BHIYNCIEHUN (IPUXOAUTCS YIUTHIBATH
BUCOKOCHBIE TO/IbI, HAIIMOHAIbHbIE TIPA3AHUKN M BHIXOIHBIE, TUATTa30HbI AaT 1 T. 11.). K cua-
ctbio, CYB/I Oracle u PL/SQL npenocrap/isitor Habop TUIIOB JaHHBIX JJISI XPAaHEHUST 1aThl
Y BpEMEHU B CTAHIAPTHOM BHYTPEHHEM (hopMare.

Jlst moboro 3HaveHus nathbl win BpeMeru Oracle coxpansier HekoTopbie (MU BCe) U3
TIePEYNCAECHHBIX COCTABIAIONINX: TO/I, MECHIL, IeHb, 9Yac, MUHYTBI, CEKYH/IBI, YaCOBOM T104C,
CMellleHre YacoBOTO TI0sICa B YacaX, CMeIIeHNe YacOBOT0 10sica B MUHYTaX.

BripoueM, moiepskKa THIIOB JAaThl 1 BPEMEHH — TOJILKO 4acTh jesia. Eie HeoGX0I1M sI3BIK,
CPEJICTBA KOTOPOTO MO3BOJISIOT YIOOHO 1 €CTECTBEHHO PaboTaTh ¢ aTiMu 3HaueHussMu. Oracle
obecrieynBaeT pa3zpaboTINKOB UCYEPIIBIBAIOIIUM HaG0POM (DYHKIUI J1JIs1 BHIIIOJHEHYSI BCe-
BO3MOJKHBIX OTIepaIHii C 1aTaMu 1 BPEMEHEM.

Tunbl AaHHbIX AaTbl U BpEMEeHU

B Teuenne gosroro Bpemenu aus paboThl ¢ gaToil u BpemeneMm B Oracle moanepxusancs
ToJIbKO THI DATE. B Oracle9i cutyanust HeMHOTO M3MEHMJIACh: TIOSIBUJICH TPU HOBBIX THIIA
TIMESTAMP U /[Ba HOBbIX THIIa INTERVAL. OHU ITPEOCTABIISIOT MHOTO HOBBIX TI0JIE3HBIX BO3-
MOKHOCTEH, OIHOBPEMEHHO yaryutiiast cosMectuMocTb Oracle co crargaprom ISO SQL. Tursr
JIaHHBIX INTERVAL IIOAPOOHO PACCMATPUBAIOTCS IO3/IHEE B 9TOU IIaBe, a OKa OCTAHOBUMCS
Ha YeThIPEX OCHOBHBIX THUIIAX JIaThl/BPEMEHHU.

O DATE
XpaHUT 3HaUEHUE JaThl U BPEMEHU C TOUHOCTHIO 10 ceKyH/. He comepxut mHbopmamm
YacoBOTO T0sICA.

O TIMESTAMP
XpaHut 3HaYeHNe JaThl U BpeMeHn 0e3 MH(POPMAIMK O YACOBOM I0sICe. DKBUBAIEHTEH
TUTLY JJAHHBIX DATE, OTJINYAsCh OT HETO JIUIIIb T€M, UYTO BPEMS XPAHUTCS C TOYHOCTHIO /10
MUJITAAPAHON TOH CEKYHIBI.

O TIMESTAMP WITH TIME ZONE
XpaHUT BMecTe cO 3HAUE€HUEM JIaThI M BpeMeH! MHMOPMAITIIO O YaCOBOM II0siCe C TOYHO-
CTBIO IO IEBSITU JI€CATUYHBIX ITO3UIINIA.
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O TIMESTAMP WITH LOCAL TIME ZONE
XPpaHWT 3HAYEHUE JATHI M BPEMEHH € TOYHOCTBIO /10 IEBATH JIECATUYHBIX NO3UIINH. 3Ha-
YEHUsI HTOTO TUIIA ABTOMATHYECKH ITPE06PA3yIOTCS MEKLY YaCOBBIM MOSICOM GA3bl TAHHBIX
U MECTHBIM (CEeaHCOBBIM) YacOBbIM MosicoM. [Ipu XxpaHeHUr B 6a3e HaHHBIX 3HAYEHUSI
peodPasyIoTesi K 4aCOBOMY 10siCY Gasbl IAHHBIX, a IIPU BBIOOPKE OHK MPe0OPasyIoTest
K MECTHOMY (CEaHCOBOMY ) YaCOBOMY TOSICY.

Pa3o6paTbest BO BeeX 0COOEHHOCTSIX 3TUX THITOB, 0COOEHHO TIMESTAMP WITH LOCAL TIME ZONE,
ObIBaeT HeripocTo. [[Jig mpuMepa pacCMOTPUM UCIIOJIb30BaHe ThTa TIMESTAMP WITH LOCAL
TIME ZONE B KaJIEHIaPHOM ITPUJIOKEHIH JIJIsI TI0JIh30BaTe eld, pAOOTAIONMINX B PA3HBIX YACOBBIX
nosicax. B kauecTBe BpeMeHu 6a3bl JAaHHBIX UCIIOJIb3YETCS BCeoOlee CKOOPANHUPOBAHHOE
Bpemst UTC (Universal Coordinated Time — cm. pasee Bpesky «Bceobiuee ckoopauHupo-
BanHoe BpeMs» ). [lonb3oBarens »konaTaH, skuByuuit B Muunrane (Boctounblii yacoBoi
nosic, cMmetienrie oT UTC cocrasister —4:00), 3aranmpoBast IpoBeieHre BUACOKOHPEPEHTTIN
¢ 16:00 mo 17:00 B ueTBepr 10 cBoeMy MecTHOMY BpeMenu. Y [lounbr u3s /lensepa (TopHbrii
JacoBoil mosic, cMmeteHne cocTaBisger —6:00) KoHbDepeHIInS TPUXOAUTCS HA TPOMEKYTOK
Bpemenu ¢ 14:00 zo 15:00 B yerBepr. ¥ Censor uz Maanu (cmerienne +5:30) koHepeHIus
mpotizet ¢ 01:30 1o 02:30 B maruuy. Ha puc. 10.1 mokaszano, kak Bpems Hauasa KOHGEPeHITUN
U3MEHSIETCS [IPU BBIOOPKE M3 6a3bl JAHHBIX MOJIb30BATE/SIMU M3 Pa3HbIX YACOBBIX MOSICOB.

Nngunckun
4acoBoW nosic
(UTC+5:30)
2009-02-05 16:00:00.00  -++esseesessecasesaseeses

2009-02-05 16:00:00.00  +++++++svveseveeeeeees
2009-02-05 16:00:00.00 -4:00 -
2009-02-05 16:00:00.00 -

CenBa Basa gaHHbIx Oracle
BocTouHbIN B 4acosom nosice UTC
YacoBoW nosic (UTC 0:00)
(UTC-4:00) [ .DATE
2009-02-05 16:00:00.00 -»2009-02-05 16:00:00  feeeeeeeeeeens
-}-»TIMESTAMP
2009-02-05 16:00:00.00 --»2009-02-05 16:00:00.00
-}--» TIMESTAMP WITH TIME ZONE
2009-02-05 16:00:00.00 -4:00 --»2009-02-05 16:00:00.00 -4:00 -
4--»TIMESTAMP WITH TIME LOCAL ZONE
2009-02-05 16:00:00.00 - »2009-02-05 12:00:00.00  --=---s=s=--"

[>xoHaTaH TOpHbIil

YacoBoW Nosic
(UTC-6:00)

Bes nonpaskM 4acoBOro nosca -

2009-02-05 16:00:00.00 =« £
2009-02-05 16:00:00.00 - €3 NnonpaBku Ljacosorovnosaca -
CoxpaHsieTcst ICXOAHbIN YacOBOW MNOSIC . N

2009-02-05 16:00:00.00 -4:00 = /
MpaBunbHoe Bpemsi, HO B HaCOBOM
nosice Nonb3oBaTens

2009-02-05 14:00:00.00 «
[oHHa

Puc. 10.1. PasHble TUMbl 3HaYEeHUIA AATbl-BPEMEHM

Ha puc. 10.1 mosp3oBaress /[;xoHaTan HaxoauTcs B BocToOYHOM 4acoBOM TosICe C e CTBU-
€M JIeTHeTo BpeMeHH, B kKoTopoM BpeMst otctaeT oT UTC Ha 4 waca (UTC-4:00). /[>xoHaTan
BBOJAUT BpeMst Havasia cobpanus 16:00. 1o 3HayeHue npeobpasyercss K 4aCOBOMY MOSICY
6asp1 garabix (UTC) npu BeraBKe 3amvicu, U B 6ase JaHHBIX coxpaHsiercst sHauenwe 20:00.
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lonna Haxonutcst B JleHBepe, rie TaksKe JefCTBYeT JieTHee BpeMsl; TeKylee BpeMst OTCTaeT
or UTC (UTC-6:00). Korzma /lonna BeiGupaeT BpeMsl HauajIa BCTPEYH, 3HAYEHME TIpeobpa-
3yeTcsi K CEaHCOBOMY 4acOBOMY 1osicy u oroOpaskaercst B hopmate 14:00. CesBa Haxoqurcst
B Uanun, rae JeTHee BpeMs He AEWCTBYeT — MHAMIICKOE CTAaHAAPTHOE BPeMs CMeIeHOo Ha
5,5 yaca suepen ot UTC (UTC+5:30). Korna Cesnsa BeiGupaer BpeMst Hauajia BCTPEUH,
3HavyeHue 1peobpasyerTcs K CeaHCOBOMY YaCOBOMY IOSCY U BbiBoauTcs B popmare 1:30.

ITopy4as mpeo6pa3oBaHys YaCOBBIX II0OSICOB TUITY JaHHBIX TIMESTAMP WITH LOCAL TIME ZONE,
BbI H36aBJI${eTer oT HeO6XOZII/IMOCTI/I IIPpOrpaMMHrpoOBaHA CJIOKHBIX ITPaBUJI, CBA3aHHbIX C Ya-
COBBIMM [IOSICAMU U JIETHUM BpeMeHeM (KOTOpoe MHOTA U3MeHseTcs, Kak 910 66110 B CIITA
B 2007 romy), a 3a0iHO u3baBJisieTe BALIUX M10Jb30BaTEIEl OT HEOOXOAUMOCTH Pa3bupaThes
¢ peobpasoBaHusAMu. IIpaBuiIbHOE BpeMs OyIeT IPEA0CTABIATHCH KasKA0MY I0JIb30BATEIIO
MPOCTO 1 BJIETAHTHO.

B omnux cyvasix 6a3za [aHHBIX [0/DKHA ABTOMATHYECKU H3MEHSITH (hOPMAT BBIBOJIA BDEMEHH,
B IPYTUX 9TO He HYKHO. EcJin Bbl He XoTHTE, 4YT0OBI JOpPMAT 3HAYEHUST BPEMEHU U3MEHSLICS
B COOTBETCTBUU C CEAHCOBBIMM HACTPONKAMM, UCIIOIb3yHTe THI JJAHHBIX TIMESTAMP mJn
TIMESTAMP WITH TIME ZONE.

BCEOBLUEE CKOOPANHUPOBAHHOE BPEMA

Bceobuiee ckoopanHupoBantoe Bpems, obosnauaemoe cokpamieanemM UTC (Coordinated
Universal Time), namMepsiercst ¢ IpUMEHEHNEM BBICOKOTOYHBIX aTOMHBIX YACOB M 3aKJIa-
NIBIBAET OCHOBY [IJIS1 MUPOBOI CHCTEMBI IPaKJaHCKOro Bpemenu. Hanpumep, Bce yacoBbie
nosica onpezensitorest ux cmernienuem ot UTC. Bpemst UTC usmepsiercst 10 aTOMHOMY
ATAJIOHY ¥V TIEPUOINYECKY PETYJINUPYETCS Yepe3 MeXaHN3M KOPPEKTUPOBOUHBIX CEKYH/I LIS
MTO/IZIEPIKAHUST CHHXPOHU3AIUHU C BPEMEHEM, OTIPEIEITEMBIM TI0 BPAIIEHUIO 3EMJTH.

BoaMoskHO, BBl TaksKe 3HAKOMBI ¢ BpeMeHeM 110 [puHBnuckomy mepunuany, uau GMT
(Greenwich Mean Time). Kak mpaBuio, B IpakKTHYECKOM KOHTEKCTE 9TO 0603HAUEHIE
axBuBasieHTHO UTC.

ITouemy BoiGpano cokpaiienue UTC, a ve CUT? Komuter 110 cTaHzapTU3aiuu He MOT
PEeInTh, CTOUT JIX UCTI0Ib30BaTh anrymiickoe cokpanienre CUT wmm dpanirysckoe TUC,
1oaToMy conuntuch Ha cokpatnienun UTC, KoTopoe He COOTBETCTBYET HH OZTHOMY SI3BIKY.

3a gonosHuTesbHOU nHpopMaiueii o UTC obparaiitecs K fokyMeHTaruu HaimonaabHOro
MHCTUTYTA cTaHzapToB 1 TexHomoruii (http://www.nist.gov/pml/general /time /world.cfm)
u criueky FAQ (http://www.nist.gov/pml/div688/faq.cfm).

O6bsBNEeHME NepeMeHHbIX 4aTbl U BpEMEeHMU

Cunrakcuc O6’bHBJIeHI/IH HepeMeHHOfI, HpeL[CTaBJIHIOHlefI J1aTy 1 BpeEM:A, BbITJIA/IUT TaK:
uma_nepemerHol [CONSTANT] mun [{:= | DEFAULT} ucxodHoe 3Ha4eHue]
[Tone mun 3amensieTcs oMHUM U3 CIEIYIONUX TUIIOB:

DATE

TIMESTAMP [(To4HOCTb)]

TIMESTAMP [(TouHocTb)] WITH TIME ZONE
TIMESTAMP [(ToyHocTb)] WITH LOCAL TIME ZONE

3HavyeHne mapamMmeTpa MmoyHoCs OTIpenesiseT KOTNIeCTBO AeCATUIHDIX (P, BBIIEIIEMOe IS
XpaHeHus 0iel ceKyH/ bl [1o yMoTganmio 0HO PaBHO 6, TO €CTh BPEMST MOJKET OTCJIEKUBATHCS
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¢ Ttounoctbio 10 0,000001 cexynmsbl. Jlomyckatorest 3nadenust ot 0 10 9, mo3BosstonME CO-
XPaHSITh BPEMSI CYTOK C BHICOKOH TOTHOCTBHIO.

Dynukiun, Bo3spamatomiue 3Hadenus tuna TIMESTAMP (nanpumep, SYSTIME-
STAMP), Bceria BO3BpaIaloT JAHHbBIE C TECTHIO IIUMDPAMU TOYHOCTH.

HeckobKo IprMepoB 00bsIBJICHUI:

DECLARE

hire_date TIMESTAMP (©) WITH TIME ZONE;

todays_date CONSTANT DATE := SYSDATE;

pay_date TIMESTAMP DEFAULT TO_TIMESTAMP('20050204','YYYYMMDD');

BEGIN

NULL;

END;

/

Hcxoonoe snauenue 3apaercst 6o 1pu oMoty GyHKIK npeodpazoBaHust (HapuMep,
TO_TIMESTAMP), /1100 C MCIIOJIb30BaHUEM JuTepaa AaTbl/Bpemenn. Ob6a BapraHTa OlUCcaHbl
nainee B pazaesie «I[Ipeo6pasoBaHust aThl U BDEMEHU>.

[Tosenenue nepemennoii tuna TIMESTAMP(0) nugeHnTryHO OBEEHUIO TIePEMEHHON
tuna DATE.

Bbi60op TMNA AAaHHbIX

EcrecTBeHHO, IpH TaKOM GOraTCTBE BHIOOPA XOUETCSI TIOHSTD, M3 KAaKUX COOOpasKeHUIl cre-
JlyeT BbIOUPATh TUII JAHHBIX JIJIS1 [IPEACTaBIeHUs JaThl/BPEMEHI B TOW MJIM MHON CUTYaIIUU.
B s3HaumMTEIBHOI CTETIEHN BHIOOD THIIA JAHHBIX 3aBUCUT OT TPeOYeMOil JeTaau3ariii:

©)

©)

©)

Y106bI XPaHUTh BPEMS ¢ TOUHOCTBIO [0 A0Jel CeKYH/IbI, UCIIOIb3YITe OUH U3 THIIOB
TIMESTAMP.

Y1066l BpeMsl aBTOMAaTUYECKH TIPe0OPa3OBhIBAIOCh MEKILY YaCOBBIMU MOsicaMi Oasbl
JITAaHHBIX U ceaHca, I/ICHOJIb3yI>’ITe TUIl TIMESTAMP WITH LOCAL TIME ZONE.

YT06BI OTC/IEKUBATH YaCOBOM TIOSIC CEaHCa, B KOTOPOM OBLIN BBEIEHBI JaHHBIE, HCIIOJTh-
3yI7ITe TUII TIMESTAMP WITH TIME ZONE.

Bbl MO3KeTe UCIO0JIb30BaTh TIMESTAMP BMeCTO DATE. TIMESTAMP Ge3 10J1€eii CeKyH| 3aHUMaeT
7 GaiiT, KaK 1 TUII JaHHbIX DATE. [Ipu xpanenuu noneii cexynz o sanumaer 11 Gaidr.

Takske MOTYT /1€fiCTBOBATH U Ipyrue (GaKkTOPBI:

©)

©)

Vcnionb3yiiTe DATE B T€X CUTYAIIMsX, B KOTOPBIX HEOOXOANMO COXPAHUTh COBMECTUMOCTD
C CYIIECTBYIOIIUM ITPUJIOKEHIEM, HATMCAHHBIM /IO TIOSIBJIEHUS TUTIOB JAHHBIX TIMESTAMP.
B ob6uiem ciryyae pekoMeHIyeTcs: UCIo/b3oBarh B Koje PL/SQL Tuiibl faHHBIX, CO-
OTBETCTBYIOIIUE TUIIAM MCIOJIb3yeMbIX Tabiui 6as3bl JaHHBIX (UJIM 110 KpaliHeil Mepe
coBMecTHMbIe ¢ HUMM). Harpumep, aBak/pl MoJyMaiTe, IIPeK/ie YeM YNTaTh 3HaUEHIe
TIMESTAMP 13 TabJIMIBI B IePEMEHHYIO DATE, TIOTOMY YTO 9TO MOJKET IPUBECTH K TIOTEPE
nHbopManun (B JaHHOM CJIyJyae — J0JeH CEKYH/I, 1 BO3MOXKHO, YaCOBOTO TTOSICA).

Ecam Bbi paboTtaere ¢ Bepeueit crapine Oracle9i Database, y Bac HeT BoiGopa — npugercst
UCTIOJIb30BATH DATE.

I[Ipu c103KeHUM U BBIYUTAHUY TOJI0B U MECALEB HoBeeHe GyHKIMU ADD_MONTHS, pa6o-
Taloleil co 3HaYeHUsIMH TUIa DATE, OTJINYAETCS OT TTOBE/IEHUST MHTEPBAJIbHBIX apudme-
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TUYECKUX OTIepaIuii ¢ TumamMu TIMESTAMP. 3a JOMIOJTHUTEIbHON HH(MOPMAIIHE TI0 9TOMY
BaKHOMY, HO HEOUEBHIHOMY BOIIpOCY obpartiaiitech K paszueny «Korma mcmnonb3yorces
tunsl INTERVALS».

Bynpre octoposxubr Tpu coBMecTHOM HcTionb3oBaHuy TUIIOB aHHBIX DATE n TIME-

STAMP. IIpaBusia apudMeTruecKuX ornepaui s 3TUX TUIIOB CUJIbHO Pa3JIMYaioTCsl.

& Bynbre BHUMATEIBHBI IPU UCITOTB30BAHNN TPAJAMIIMOHHBIX BCTPOCHHBIX (DYHKIIMI

%" '“’a. naret Oracle (Takux, kak ADD_MONTHS unu MONTHS BETWEEN) k 3HaueHusim

tunioB TIMESTAMP. Cwm. nanee pasnen « Apudmerndeckne onepanuy Hal 3SHAYEHUSIMA
JIaTbl/BPEMEHU».

MonyueHue TeKylleh AaTbl U BpEMEHU

B 111060M s13bIKE ITPOrPAMMUPOBAHUST BAsKHO 3HATH, KAK MOJYYUTh TEKYIIYIO ATy U BPEMSI.
OGBIYHO HTO OAUH M3 CAMBIX [IEPBBIX BOIIPOCOB, BOZHUKAIOIIMX IIPU paboTe ¢ AaTaMu B [IPHU-
noxenusx. Jlo Beixoma Oracle8i 8 PL/SQL cymecTBoBas TOJIBKO OAWH CTOCOO MOJYIEHUST
Jatbl v BpeMenu: GyHkims SYSDATE. Haunnas ¢ Oracle9i, B BaieM pacriopsizkeHuu nosiBUIINChH
Bce yukimu u3 tabs. 10.1. Ot Bac jumb TpeGyeTcst MOHATD, KaK OHU PabOTAIOT U KAKUe
MIPEUMYIIECTBA IA€T TOT UJIM MHON BapUAHT.

Ta6nuua 10.1. dyHkummM, BO3BpaLLaloLiMe AaTy U Bpems

DyHKUMA YacoBoii nosic Twvn BO3BpaLLaeMOro 3Ha4eHus
CURRENT_DATE CeaHc DATE

CURRENT_TIMESTAMP CeaHc TIMESTAMP WITH TIME ZONE
LOCALTIMESTAMP CeaHc TIMESTAMP

SYSDATE CepBep 6a3bl AaHHbIX DATE

SYSTIMESTAMP CepBep 6a3bl AaHHbIX TIMESTAMP WITH TIME ZONE

Kakyio xe ¢hyHKIINIO NCIOMB30BaTh B KOHKPETHON cuTyanun? OTBET 3aBUCUT OT HECKOIBKUX
(paxTOpOB, KOTOPBIE, BEPOSITHO, CTOMT PACCMATPUBATH B CJIE/LYIONIEM TOPSIIKE:

1. Ecsm BB vicTionib3yeTe Bepeuto, mpeiiectByontyo Oracle8i, wiru 1oKHBL 06eceunTh
COBMECTHMOCTD C Hell, BIOOp HeGOTaT: HCTOJIb3yiTe SYSDATE.

2. Kakoe BpeMst Bac MHTEPECYET — BAIlEro ceaHca WK cepsepa 6asbl TaHHbIX? B mepBoM
cydae UCnoJib3yiTe (hyHKINIO, BO3BPAIIAIONIYI0 CEAHCOBOE BPEMS, & BO BTOPOM —
(YHKITHIO, BO3BPAIIAIONIYTO YaCOBO# TT0sic 6a3bl TaHHBIX.

3. JloJKeH JTi 9acoBO# MOSIC BO3BPAIAThCs B COCTABE TEKYIIEH AaThl u Bpemenu? Ecim
JIOJIKEH, UCHOJIb3YHTe PYHKIIMIO SYSTIMESTAMP 1t CURRENT_TIMESTAMP

Ecsu 6yzier BoiGpata (hyHKIHsI, BO3BPAIIAIONIAS CEAHCOBOE BPEMSI, IPOCJIEUTE 32 TEM, YUTOOBI
4aCOBOH 110sIC cearca ObLI 3a/1aH MPaBUIbHO. VIH(GOPMAIMIO 0 4aCOBOM II0SICE CeaHca 1 Ha3bl
JTAHHBIX MOKHO TIOJIYYHUTH MTPH TOMOIIN (DyHKIIMIT SESSIONTIMEZONE 1 DBTIMEZONE COOTBET-
cTBeHHO. YTOOBI MOJIyYUTh BPEMS B YACOBOM I10sice 6a3bl JaHHBIX, HEOOXOAMMO U3MEHUTD
4acoBOI 1OsIC ceaHca Ha DBTIMEZONE, a 3aTeM MCIIOJIb30BaTh O/HY U3 CEAHCOBBIX (DYHKITNH.
[Tpumeps! ncob30Banms 3TUX QYHKITHIH:
BEGIN
DBMS_OUTPUT.PUT_LINE('Session Timezone='||SESSIONTIMEZONE);
DBMS_OUTPUT.PUT_LINE('Session Timestamp='||CURRENT_TIMESTAMP);
DBMS_OUTPUT.PUT_LINE('DB Server Timestamp='||SYSTIMESTAMP);
DBMS_OUTPUT.PUT_LINE('DB Timezone='||DBTIMEZONE);

EXECUTE IMMEDIATE 'ALTER SESSION SET TIME_ZONE=DBTIMEZONE';
DBMS_OUTPUT.PUT_LINE('DB Timestamp='||CURRENT_TIMESTAMP);
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-- BO3BpaT 4aCcoBOro noAaca ceaHca K MeCTHOMY 3Ha4eHuw
EXECUTE IMMEDIATE 'ALTER SESSION SET TIME_ZONE=LOCAL';
END;

Peszymsrat:

Session Timezone=-04:00

Session Timestamp=23-JUN-08 12.48.44.656003000 PM -04:00

DB Server Timestamp=23-JUN-08 11.48.44.656106000 AM -05:00

DB Timezone=+00:00

DB Timestamp=23-JUN-08 04.48.44.656396000 PM +00:00

B atom npumepe cearnc Haunnaetcst B Bocrounom yacosom mnosice (—4:00), Torma kak cepsep
paboraer o Bpemenu IlenTpaabroro yacosoro nosca (—5:00), Ho pu 3TOM B camoli Gase
nanubix uctosbayercs Bpemst GMT (+00:00). Uro6bt mosry4nTh BpeMst B 4aCOBOM Tosice Gasbl
JIAHHBIX, MBI CHAYaJIa TIPUBO/IUM YaCOBOM TOSIC CeaHca B COOTBETCTBUE C YACOBBIM TTOSICOM
6a3bl JAHHBIX, 4 3aTEM BBI3bIBaeM (DYHKIIUIO YACOBOTO TI0sica cearca CURRENT_TIMESTAMP.
Hakownerr, yacoBoii mosic ceanca CHOBAa BO3BPAIIAETCS ¢ UCXO[HOMY MECTHOMY 3HAUEHUIO.

Ecau BbI Micniosib3yete aTH (DYHKITMY /IJ1sI XDOHOMETPAKa Ha YPOBHE JI0JIEH CEeKyH[,
HoMHUTE 06 OrpaHUYEHKAX OIePALMOHHO cucTeMbl M 06opynoBanust. OyHKIUU
CURRENT_TIMESTAMP, LOCALTIMESTAMP u SYSTIMESTAMP Bosspaiiator
sHauenud B tunax ganabix TIMESTAMP WITH TIME ZONE uiau TIMESTAMP,

TIO3BOJIAIONINX OIIPEAEJIATH BPEMA C Pa3pelieHrueM 10 MI/IJIJII/Iap,Z[HOfI A0JIN CEKYH/IbBI.

Py
s

Bce 9710, KOHEYHO, 3aMeYaTesIbHO, HO TOyMaiite, OTKyza Gepetcsi 310 Bpemst. Basa anHbIx
HOJIYYaEeT €ro OT OIEPAIMOHHOIL crcTeMbl B pesyJibrate BbizoBa GetTimeOfDay (Unix/
Linux), GetSystemTime (Microsoft Windows) uin apyroii aHasornaHoii GyHKIUY ore-
PAIMOHHON cCTEMBL. B CBOIO 0Uepeib, OllepaIlnOHHAS] CHCTEMA 3aBUCUT OT 000PYIOBAHUSL.
Ecuvt onieparinorHas crereMa Win HCToIb3yeMoe 000pyI0BaHUe CIIOCOGHBI OTCIIEKUBATH
BPEMsI C TOYHOCTbIO JI0 COTBIX JI0JIEH CEKYH IbI, 6a3a JAHHBIX He CMOKET BO3BPAIIATH Pe-
3yaBTaThI ¢ GoJIbIIel TouHOCTBIO. Harpumep, B cucreme Linux Ha nporeccope Intel x86
BbI CMOJKETE OTCJIEKUBATH BPEMSI C TOYHOCTDIO 10 MIJITUOHHOM IO CEKYH/IbI (I1eCTh
udp), Torna kak 1pu pabore 6asbl qanHbx B Microsoft Windows XP wmu Vista Ha Tom
Ke 000PyI0BaHNK 00ECIIEYNBAETCSI TOUHOCTD JI0 THICSIYHOM 10711 ceKyH bl Kpome Toro,
XOTSI OIIePAIIFIOHHASI CIICTEMA MOKET BO3BPAIIATh BPEMEHHOI IIITAMII C IECTHIO 3HAKAMH,
Pe3yJIBTaT MOJKET He COOTBETCTBOBATDH PEATHHON TOUHOCTHU B OJIHY MUKPOCEKYHLY.

Yro nenmath, ecan GyHKIINH, BO3BpAIIaoniell Hy KHBI TUTI IaHHBIX, HE CYNECTByeT — Ha-
TIPYIMEP, eCJI BpeMs cepBepa HY>KHO MOJIyYUTh B liepeMeHHO! TIMESTAMP? Mo>KHO ZI0OBEPHUTH
HesIBHOE TpeoOpa3oBaHue THITOB 6a3e JaHHbIX, HO JIYYIe BOCTIOJIb30BATHCS SIBHBIM ITPE00-
pasoBanmeM CAST. [Ipumep:

DECLARE
ts1 TIMESTAMP;
ts2 TIMESTAMP;
BEGIN
tsl := CAST(SYSTIMESTAMP AS TIMESTAMP);
ts2 := SYSDATE;
DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts1, 'DD-MON-YYYY HH:MI:SS AM'));
DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts2, 'DD-MON-YYYY HH:MI:SS AM'));
END;

Pesynprat:

24-FEB-2002 06:46:39 PM
24-FEB-2002 06:46:39 PM

BbI30B SYSTIMESTAMP UCIIOJIb3YeT CAST JIJIst IBHOTO TIpeoOpa3oBaHyist TIMESTAMP WITH TIME ZONE
B TIMESTAMP. IIpu BbI30Be SYSDATE mipeo6pa3oBanue DATE B TIMESTAMP BBITIOJIHSIETCST HESIBHO.
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ANA YEro HY)KHbl [1BA TUMNA INTERVAL

IMonavasy MeHsT HECKOJIBbKO yaAWBMIO To, uTo Oracle BBesa cpa3y aBa THWIa JaHHBIX
INTERVAL. Perienue o6pabaTbiBaTh roAbl B MECAIBI OTAEAbHO OT AHEH, YaCOB MUHYT
U CEKYH]| BBITJISZENIO JOBOJABHO cTpaHHo. [louemy Obl He cO34aTh eUHbIII TUII JAaHHBIX
INTERVAL, nokpsiBatomuii Bce BO3MOKHOCTH? OHAKO 0KA3aJ0Ch, YTO 32 3TO HYKHO
6saromaputh puMckoro nmmeparopa IO [esapst (co3maTesns 10IMAHCKOTO KaJeHaapst),
OIIPEAETUBILIETO TIPOAOKUTENBHOCTD GOBITNHCTBA MECSIIEB.

JlBa TN TAHHBIX C Pa3/IeAUTENbHON JIMHUEH HA YPOBHE MECSIIEB IIPUIIJIOCH OTIPEIEIUTD
IIOTOMY, UTO MECSIIl — 9TO €MHCTBEHHBII KOMITOHEHT aThl/BPEMEHNU C HETIOCTOSIHHON
MPOIOKUTENbHOCTIO. Bo3dbmeMm untepsas B 1 mecsiit u 30 nueit. Kakosa ero daxtuyeckast
MPOIOJLKUTETBHOCTH? MeHblie IByX MecsiiieB? PoBHo 1Ba Mecsiiia? A MOKeT OBITh, GOJTb-
me? Ecam MecsiieM gBisieTcs sHBapb, TO yepe3 30 JHeH yrke HACTYIIUT MapT, U MOJIyYUTCS
unTepBai B 61 etb, 4TO yiKe HECKOIBKO OOJIBIIE «/[BYX MecsiiieB>. Ecii ke aTumM MecsieM
siBysteTCst (PeBpasib, TOTA MHTEPBaAJ paBeH 6o 59, 6o 60 xgusm. Hy a ecau mecsii —
arpesib, TOT/Ia MHTepBaJ cocTaBuT 60 mHET.

BMmecTo Toro 4To6bI BO3UTHCS CO BCEMU STHMHE CJIOKHOCTSMM, 00YCIOBJIEHHBIMU PA3HOMN TIPO-
JIOJDKUATETBHOCTHIO MECSITIEB Y BO3HUKAIOIIUMH ITPY CPABHEHU Y UHTEPBAJIOB, MATEMATIHIECKUX
OTIepaIysIX C IATaMU, a TaKsKe TIPU HOPMAJTM3alluy 3HAYeHUI IaThl/BpeMeny, cranaapt ISO
SQL pasbuBaet MOJIEJIb AaThl/BPEMEHU Ha [IBE YaCTU: B OJHOI — IO/l ¥ MeCsiil, BO BTOPOI —
BCe oCTaJIbHOE. 3a IOMOJTHUTEIbHOI HH(pOPMAaIHeii o 3TOMY BOIPOCY 00palaitech K KHUTE
A Guide to the SQL Standard (asrop C.J. Date, usnarenscrso Addison-Wesley).

Tunbl aaHHbIX INTERVAL

Tumsr, paccMaTpuBaBITIeCs [0 HACTOSIIETO MOMEHTA, TIPEACTABJISAIOT OTIPe/leIeHHbIE MO-
MeHTHI BpeMeHu. Tuibl gaHHbIX INTERVAL, nossusinnecsa B Oracle9i, npeaHasHadeHbl 11t
coxpaHeHuss © 06pabOTKU BPEMEHHBIX npomescymkos. ITobbl moayunuTh Gojiee moaHoe
TpeJiCTaBJeHNe O HUX, BCIOMHUM, C KAKUMU 3HAYEHUSIMU JIaThl/BPEMEHU MbI CTATKUBAEMCST
B IIOBCEIHEBHOI JKU3HU:

O MoMeHT — BpeMeHHast TOYKa, OTpe/ie/IeHHast ¢ HEKOTOPO# TOYHOCThI0. Hatpumep, Korma
MBI COGUPAEMCSI BCTaTh YTPOM B 3a[laHHOE BPEMsI, 9TO BPeMsI IipejicTaBiisieT MoMeHT. OH
MOJKET OIPEEJIThCS C TOUHOCTBIO /IO Yaca, /10 MUHYTHI U T. 1. Bce TUIIBI TaHHBIX DATE
1 TIMESTAMP TIpe/iHa3HA4YeHBbI /1711 OTIPe/leIeH sl MOMEHTOB BPEMEHH.

O WHHrepBaj — MOHSITHE, KOTOPOE OTHOCUTCS He K KOHKPETHO BpeMeHHOI TOUKe, a K OIpe-
NeJICHHOMY KOJIMYeCTBY BpeMeH!. B moBceiHeBHON KU3HU MBI TIOCTOSTHHO UMEEM JIeJI0
¢ BpeMEeHHBIMU WHTepBaJaMu: paboTaeM 110 BOCEMb Y4acoB, obe1aeM B TeyeHue yaca (eciiu
6b1!) v T. 1. [lyist IpeicTaBIeH kst MHTEPBAJIOB UCIIOJIb3YIOTCS JBa THIIA JaHHBIX INTERVAL.

O Ilepuoa — uHTEepBaJ, KOTOPBIM HAUNHAETCS U 3aKAHUYMBAETCS B 3a/IaHHBIT MOMEHT.
Harnpumep, ecau Bbl Betauu B 8:00 u paboTaiiy B TedeHIe BOCBMHU YacoB, TO 8-4acoBOM
UHTEpBaJ BpeMeHu, HaunHaomuiics B 8:00, MoskHO cuutath epuogom. B Oracle ner
CIEINATM3UPOBAHHOTO TUTIA JJAHHBIX 1T HETIOCPEICTBEHHON MOIEP;KKU TIEPUO/IOB, KaK
HeT ero u B ctauaapte SQL.

Oracle mogaepsxuBaer aBa Tna gaHHbIX INTERVAL. Oba tuna 6butn BBegenbl B Oracle9i, u 06a

cooTBeTCcTBYIOT cTanaapty ISO SQL:

Q INTERVAL YEAR TO MONTH — ITO3BOJISIET OIIPEETNTh MHTEPBATI BPEMEHU B TOAX U MECSIaX;

QO INTERVAL DAY TO SECOND — ITO3BOJISIET OIIpeZleJINTh UHTEPBaAJI BpEMEHU B JIHIX, YacaX,
MUHYTaX U CeKyHaX (C JI0JSIMU CEKYH]T).
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Ob6bsiBNneHune MHTEpBaJibHbIX NMEepeMeHHbIX

ITo cpaBrenuio ¢ apyruMu oObsiBieHussMu iepemeHHbix PL/SQL cuHTakcuc o6 bsaBIeHuil
nepemenHbix 06oux Tunos INTERVAL neckobko HeoObueH. IIoMMMO TOTO, 4TO MIMEHA STHUX
TUTIOB COCTOSIT U3 HECKOJIBKUX CJIOB, [IJII HUX 33/1a€TCS He OJTHO, a /IBa 3HAUEHU S, OIPeIeisi-
FOIIUX TOYHOCTD:

uma_nepemeHHol INTERVAL YEAR [(moyHocms_sniem)] TO MONTH

niam
uma_nepemeHHol INTERVAL DAY [(mo4yHocms_OHeli)] TO SECOND [(mo4yHocms_doneli _cekyHoul) ]

3nech ums_nepemennoil — uMs 0ObABISEMON TIepeMEHHON INTERVAL; mounocmy_aem —
konuvyecTBO 1Udp (ot 0 10 4), BeIAETECHHOE AJIS NMPEICTAaBIECHNS KOJIUYecTBa JieT (110
yMos4aHuio 2); mounocmo_Ouetl — xKoaudectBo uudp (ot 0 10 9), BbigesIeHHOE 1151
MpeACTaBICHNST KOJTMUECTBa JHEeH (110 YMOTYaHUIO 2); mounocmy_00ell_cekynovl — KO-
grdectBo TP (ot 0 10 9), BBIAETEHHOE 71 TPE/ICTABACHNS KOJIMIECTBA A0l CeKYHIbI
(110 ymosyanuio 6).

O ToYHOCTY 3HAYEHU N UHTEPBAJIOB, KaK IIPAaBUJIO, MOKHO He OECIIOKOUThCS. SHAYEHUS TUIIA
INTERVAL YEAR TO MONTH Bcerjia HOPMaJIU3YIOTCS TaKUM 00pa3oM, YTO KOJIMYECTBO MeCALEB
nexut B auanasone ot 0 1o 11. @akruyecku Oracle He I03BoJIAET 3aaTh MeCALl 3HAYCHUEM
6osbmie 11; unrepsan B 1 rog u 13 Mecsies aoJokeH ObITh BhIpaskeH Kak 2 roga u 1 Mecsil.
3HaveHNe apaMeTpa MOYHOCMb_jlem YCTaHABJIMBAeT MAKCUMAJIbHBIN pa3Mep UHTepBasa
THa INTERVAL YEAR TO MONTH. AHATOTHUHBIM 06Pa3oM 3HAUEHWE TTapaMeTpa mMouHOCMy_OHell
YCTaHABIMBAET MaKCUMAJIbHBIM pa3Mep UHTepBaja TUiia INTERVAL DAY TO SECOND.

To4yHOCTD 115 YacOB, MUHYT M CEKYH/I /1151 3HAYeHUS TUIIA INTERVAL DAY TO SECOND He HY3KHO
3aJ1aBaTh 110 TOII Jke IIPUYMHE, 110 KOTOPOI1 He 3a/1aeTcs TOYHOCTD 1 Mecs1leB 3HadeHus THIIA
INTERVAL YEAR TO MONTH. MinTepBasibl INTERVAL DAY TO SECOND BceT/a HOPMaJIM3YIOTCS TaKUM
06pa3oM, 4TO 3HAUEHUST YACOB, MUHYT U CEKYH/I HAXO/STCS B €CTECTBEHHBIX [HANA30HAX:
0—23 gaca, 0—-59 MunyT 1 0—-59 cexyH (32 MCKIIOUEHUEM JOJTEH CEKYH/IB).

Jlosin ceKyHIbl YKa3bIBAIOTCSI TIOTOMY, UYTO 3HaU€HUsT TUIa INTERVAL DAY TO SECOND MOTYT
OTIPEZIENISIT MHTEPBAJIBI ¢ YKA3aHHOU TOYHOCTHIO /10 0JIeH CeKyH/Ibl. 3HAaueHUs TrTia INTERVAL
YEAR TO MONTH He MOTYT COZIEpKaTh JI0JIell MecsIa, ¥ MOCTIeTHUE [T HUX He 3a/1al0TCS.

Koraa ucnonb3ytorcsa tunbl INTERVAL

WenonbayiiTe TUIIBL JaHHBIX INTERVAL BO BCeX cJydasx, KOTua BaM morpebyercs obpaba-
THIBAaTh IIPOMEKYTKH BPEMEHN. B aTOM paszesie IpuBeeHbl 1Ba IPUMEPA; XO9ETCS BEPUTD,
4YTO OHU BBI3SOBYT Y BaC MHTEPEC U IIOMOT'YT IMPEACTABUTDH, KaK 3T TUIIbI JJaHHBIX MOTJIN 6bI
HCIIOJIb30BaThCs B CO3JaBAEMbBIX BAMH CUCTEMAX.

BbluMcneHue pasHOCTU MeXxAy ABYMS 3HaYE€HUSAIMM AaTbl/ BpeMEeHM

Turmsr INTERVAL y10OHO HCTIOJIB30BATh JIJIST BBIYMCIIEHIS PA3HOCTH MEK/IY ABYMST 3HAUCHUSIMU
Jatel/BpeMeHn. B ciepyionieM puMepe BbIYUCISETCSE CPOK PabOThl COTPYAHUKA:

/* o®ain B CeTtun: interval_between.sql */
DECLARE
start_date TIMESTAMP;
end_date TIMESTAMP;
service_interval INTERVAL YEAR TO MONTH;
years_of_service NUMBER;
months_of_service NUMBER;
npodoncenue 5
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BEGIN
-- 06blMHO HaYaNbHaA U KOHeYHas AaTbl 3arpyxalTca U3 6a3bl AaHHbIX.
start_date := TO_TIMESTAMP('29-DEC-1988', 'dd-mon-yyyy');
end_date := TO_TIMESTAMP ('26-DEC-1995', 'dd-mon-yyyy');

-- OnpepgeneHve U BbIBOA KOAWYeCTBa OTpaboTaHHbIX JeT U MecsleB:
service_interval := (end_date - start_date) YEAR TO MONTH;
DBMS_OUTPUT.PUT_LINE(service_interval);

-- HoBasA ¢yHkumAa EXTRACT BbigensieT OTAeNbHble KOMMOHEeHThl roga W MecsAua.
years_of_service := EXTRACT(YEAR FROM service_interval);
months_of_service := EXTRACT(MONTH FROM service_interval);
DBMS_OUTPUT.PUT_LINE(years_of_service || ' years and '
|| months_of service || ' months');
END;
HenocpeacTBenHOE BBIYHMCIEHNE KOJUIECTBA JIET U MECAIEB PaOOTHI BBIIIOIHSIETCS B CJIE-
NyIolIel CTpOKe:
service_interval := (end_date - start_date) YEAR TO MONTH;

3mech YEAR TO MONTH — YacTh CMHTaKCHCa BhIpa)KeHUsI, Bo3Bpalaiomiero natepsaJ. [lox-
po6Hee O HEM DACCKa3bIBACTCA [aJice B 91Ol Tiiase. Kak BUAWTE, BbIYUCJICHUE TTPOJOJIKI-
TEJIbHOCTU MHTEPBAJIa CBOAUTCA K IIPOCTOMY BBIYUTAHUIO O,Z[HOf/i JaThbl U3 Z[pyl"OI‘/JI. bes tuma
NaHHBIX INTERVAL HaM MMpUHIJIOCHh 6bI IMporpaMMupoOBaThb BbIYHUCJIEHUA CAMOCTOATEJTBHO!
months_of_service := ROUND(months_between(end_date, start_date));

years_of_service := TRUNC(months_of_service/12);

months_of_service := MOD(months_of_service,12);

PelHeHI/Ie, B KOTOPOM HE UCITOJIb3yETCS TUII JITaHHBIX INTERVAL, OKa3bIBa€TCS 60]166 CJIOKHBIM
KaK [JiA IIpOorpaMMUpoOBaHud, TaK U AJiA IOHUMaHUA KO/la.

Turn INTERVAL YEAR TO MONTH BbiniosinsieT okpyrJieHre 3Ha4eHU i, ¥ Bbl JOJKHBI
3HATH O BO3MOXKHBIX TTOCJIEJICTBUSIX 9TOIT oriepanuu. 3a moApoOHOCTSIMU obpaiaitech
K paszieny «ApubMeTHuecKrie orepariy Haji 3HAYeHUSIMU JIaThl/BPEMEHU>.

O603HauyeHne nepmoaa BpeMeHMU

B sTOM npumepe anausupyercs pabora KonseiiepHoii coopku. BaxHoii MeTpukoi adexTus-
HOCTH SIBJISIETCST BPEMsT, HEOOX0AMMOE JI7Ist COOPKH Kaskaoro mpoaykra. CokpalieHne aToro
uHTepBasa nosbiaet aGpGeKTHBHOCTh pabOThl KOHBeepa, I09TOMY HAYa/IbCTBO JKEJIAeT I10-
CTOSTHHO KOHTPOJIMPOBATH €T0 MPOIOJKUTENBHOCTD. B HatlleM mpuMepe KaxKaoMy ITIPOAYKTY
MIPUCBAaNBaeTCS KOHTPOJIBHBIN HOMED, MCIIOIb3YEMBIH 1 €T0 NAeHTH(UKAINHN B ITpOIIecce
c6opku. MHDOpMaIus XpaHUTCS B CJeAyoIIei Tabaurie:

TABLE assemblies (

tracking_id NUMBER NOT NULL,

start_time TIMESTAMP NOT NULL,
build_time INTERVAL DAY TO SECOND

)s

Taxoke Ham nonago6utces pyuxuus PL/SQL, Bogspalaoias BpeMst COOPKY 15t 33JaHHOTO
ugentTuduKaropa tracking_id. 3HaueHue BHIUMCIAETCS BBIYUTAHIEM TEKYIIErO BpEMEHN U3
BpeMeHM Hadaja cOOpKU. ApudMeTryeckye onepanuy ¢ gatamu 6oJiee mogpobHO paccMa-
TPUBAIOTCA 1103Hee B 910i1 r1aBe. DyHKIMS BbIYMCAEHUS BpEMEHU COOPKIML:

FUNCTION calc_build_time (
esn IN assemblies.tracking_ id%TYPE
)
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RETURN DSINTERVAL_UNCONSTRAINED
IS

start_ts assemblies.start_time%TYPE;
BEGIN

SELECT start_time INTO start_ts FROM assemblies

WHERE tracking_id = esn;

RETURN LOCALTIMESTAMP-start_ts;
END;
ITpu nepenave nuaTepBasios nporpammam PL/SQL u u3 Hux Heo6XOAUMO UCIIOIb30BAThH
KJII0YeBOE CJI0BO UNCONSTRAINED (cM. pasiee paszen «Tumbl gannbix INTERVAL 6e3 orpa-
Hu4eHuil» ). Xpanenue BpeMeHu cOOPKU B TabJIUIle YIIPOIIAeT aHAIN3 TaHHBIX. Mbl MOKEM
JIETKO OTIPENETUTh MUHUMATbHOE, MAKCUMAJIBHOE 1 CPEHEE BPeMsi COOPKHU TIPH MOMOTIH
npocThix GyHKImit SQL, a Takyke HAXOJAUTH OTBETHI HA BOIIPOCHI «Bbimomtsiercst jm cbop-
Ka 10 OHe/IeIbHUKAM OBICTpee, YeM 110 BTopHuKam?» nin «Kakast cmena pabotaer 6oee
[IPOU3BOUTENBHO, IEPBasi WK BTopasi?> Bipodem, st 3aberaio Biiepes. ITOT TPUBUAIBHBIN
IIPUMep IIPOCTO eMOHCTPUPYeT OCHOBHBIE KOHIIETII[NN HHTEPBAJIOB. Bata 3a1aua kak mpo-
rpaMMHUCTa — HATH TBOpUECKOe NIPUMEHEHNE 3TUM KOHIEIIIUSIM.

NMpeobpaszoBaHue AaTbl U BpEMEHMU

Teneps, Korga Bbl UMeeTe TpecTaBieHne o Tumax ganubix Oracle, mpegHa3HAYEHHBIX 15T
paboTHI € IaTO 1 BPEMEHEM, IaBaliTe TOCMOTPUM, KAaK IIPUCBANBATD JAATHI 3HAYEHISIM IIepe-
MEHHBIX 3THX THIIOB U KaK UCIIOJIb30BATh TAKUE 3HAYEHUS B JlajbHeleM. /lata u Bpems
B TIOHSITHOM [I7IsT YesioBeKa (hopMe MPEeJICTABISIIOTCS. B BUJIE CUMBOJILHBIX CTPOK HAoo6ue
«5 mapra 2009 roga» u «10:30», Tak 4TO peub MOiiAET O NPeoOPA3OBAHUY 3HAYECHUHN JATbI/
BpPEMEHU — IPUBEIEHNI CUMBOJIBHBIX CTPOK B COOTBETCTBUE C BHYTPEHHUM IPEACTABIEHIEM
Oracle, u HA060pOT.

PL/SQL nipoBepstet 1 xpanuT gathi oT 1 ssuBapst 4712 roza 1o H. 3. 10 31 gexabpst 9999 roxa
H. 3. (B nokymenrarmu Oracle ykasana MakcumanbHast gata 31 nekabpst 4712 rozga; 4roObI
IIPOBEPUTD IMATIA30H JIAT B Balllell BepCHUH, 3aIyCTUTe clleHapuii showdaterange.sql ¢ caiita
usnareabctsa O'Reilly.) Ecoin BBecTr maty 6e3 BpeMeHH (BO MHOTHX TIPIIOKEHUSTX He Tpeby-
eTcs OTCIekuBaTh BpeMs, moatomy PL/SQL mo3Bossier ero He 3a/1aBath), TO BpeMs B TAKOM
3HAYEHUH 10 yMoJdanuio Oyzer paBao romynoun (00:00:00).

Basa nanubix Oracle cioco6Ha UHTEPIIPETUPOBATH PAKTUYECKU BCe U3BECTHBIE (hOPMAThI
JIATBI ¥ BPEMEHU. JTa BO3MOKHOCTh OCHOBaHA HA NCIIOIb30BAHUU MACKU POPMAMUPOBAHUS
Oamwl, KOTOPasi PEICTaBISET COGOU CTPOKY ClEIUaIbHBIX CHMBOJIOB, ONIPEAESIONIX (hop-
Mart gathl ast Oracle.

B careptytotiem paszesie Mbl pACCMOTPUM HECKOJIBKO Pa3HBIX MAaCOK (POPMATHPOBAHUS JIATHI.
[TonmbIit cIMCOK Beex 371eMeHTOB (hOPMATUPOBAHUS MACOK MTPUBOJIUTCS B TIPUJIOKeHUN B.

NMpeo6pa3zoBaHue CTPOK B AATbl

ITepBoii IpaKkTUYECKOi 3a1a4eil, ¢ KOTOPOI BBl CTOJKHETECh IpU paboTe ¢ gatamu, Oyaer
npucBanBanue 1aTel (Mau Bpemenn) mepemennoil PL/SQL. Oneparius BBIIOTHSETCS ITyTeM
npeoOpasoBaHus JAThl/BPEMEHN BO BHYTPeHHUN (hopMar 6asbl aHHbBIX. Takue mpeobpaszo-
BaHUS BBITIOJHSIIOTCSI JIHOO HESIBHO, TPUCBAMBAHUEM CHMBOJIBHOM CTPOKH MIEPEMEHHO THITA
JIaThl/BpeMeHH, 16O SIBHO, C TOMOIIBIO BCTpoeHHbIX (hyukimii Oracle.

HesisHoe 1ipeobpas3oBaHiie — Belllb PUCKOBAHHAS, U Mbl HE PEKOMEH/[YEM Ha HETO 0JIaraThCsl.
[IpuMep HeIBHOTO MPeodpasoBaHus CHMBOJIBHOM CTPOKH IIPH €€ IIPUCBABaHUY IEPEMEHHON
TuUIa DATE:
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DECLARE

birthdate DATE;
BEGIN

birthdate := '15-Nov-1961';
END;

Taxoe nnpeo6GpasoBaHue 3aBUCUT OT YCTAHOBJIEHHOTO 3HaYeHust NLS_DATE_FORMAT. Ono Oyzer
YCIENTHO paboTaTh A0 TEX MOP, MOKa aIMUHUCTPATOP Oasbl JAHHBIX HE PEIIUT UBMEHWUTD HTO
3HadeHue. Kak TOIbKO OH 9T0 cziesiaeT, KoJi nepectater pyHKInoHUpoBaTh. Hapyumt paboTy
KO/la ¥ U3BMEHEeHNe 3HaueHUsT mapaMeTpa NLS_DATE_FORMAT Ha YPOBHE ceaHca.

BMecTo TOro 4ToGhl TOJIATaThCS Ha HEsIBHBIE TIPEOOPA30BAHUA U YCTAHOBJIECHHOE 3HAUCHWE
napamMeTpa NLS_DATE_FORMAT, JrydIiie Ipeo6pasoBbIBATh IAThI IBHO, C TOMOIIBIO BCTPOEHHBIX
dynxunit Oracle — takux, kKak TO_DATE:

DECLARE

birthdate DATE;
BEGIN

birthdate := TO_DATE('15-Nov-1961', 'dd-mon-yyyy');
END;

OG6paTute BHUMaHKeE Ha epenady (GopMaTHOI CTPOKH ' dd-mon-yyyy' BO BTOPOM llapaMeTpe
BbI30Ba TO_DATE. DopMaTHast CTPOKA YIIPABJSIET MHTEPIIPETAIINEI CUMBOJIOB TIEPBOTO TTapa-
MeTpa QyHKIMei TO_DATE.

PL/SQL nopnepskuBaet ciaenyionue GyHKIUN Tpeodpa3oBaHus CTPOK B ATy ¥ BPEMSI:

QO TO_DATE(cmpoxal , macka[ , s3vik_nls]]) — mpeoGpasyeT CHMBOJIBHYIO CTPOKY B 3Haue-
Hue Tuiia DATE.

Q TO_DATE(uucno[, mackal, asvix_nls]]) — npeobpasyer cTpoky, comepsartyto KOnman-
CKYIO IaTy, B 3HaYeHue Tuia DATE.

O TO_TIMESTAMP(cmpokal, mackal, s3vik_nls]]) — npeobpasyer CUMBOJBHYIO CTPOKY
B 3HaueHue Tuna TIMESTAMP.

Q TO_TIMESTAMP_TZ(cmpoxal , mackal , s3vik_nls]]) — mpeobpasyeT CUMBOIBHYIO CTPOKY
B 3Ha4YeHKe THUIa TIMESTAMP WITH TIME ZONE. DYHKIMS TaK/Ke UCTIONb3YeTCs AJIst IPeod-
pa3oBaHusd K TUITY TIMESTAMP WITH LOCAL TIME ZONE.

It GYHKIUYU He TOJIBKO SICHO TIOKA3BIBAIOT, YTO B KOJIE BBIMOJIHSIETCS IPE0Opa3oBaHIe, HO

1 TIO3BOJISIOT TOYHO 33/1aTh UCMOJIb3yeMBbIiT (OpMaT 1aThl/BPEeMeHH.

Bropas Bepcuss TO_DATE MoskeT MCII0/Ib30BaThCS TOJIBKO C MACKOi (hopMaTupoBa-
nud J (YOmmanckas nata, To ecTh KOMMUECTBO JHEH, mpomennyx ¢ 1 saBaps 4712 roga
10 H. 3.). Tosbko B aToM BapuanTe ucnosnb3oanusg TO DATE B nepBom napamerpe
MOZKET TIepeIaBaThCs YUCJIO.

B ocTampHBIX cayyasx mapaMeTphl IMEIOT CAEAYIONTUH CMBICIT:

O cmpoka — npeobpasyeMas CTPOKOBas IiepeMeHHasl, JIuTepasl, UMEHOBaHHasA KOHCTaHTa
WJI BBIPAKEHUE;

O Mmacka — mMacka (popMaTHPOBAHUSI, MCIIOJAb3yeMast IJisl peobpa3oBanust cTpoku. 11o
YMOJIYAHUIO B KAUeCTBE MACKU UCIIOJIb3yeTCs 3HAUEHUE mapamMeTpa NLS_DATE_FORMAT.

O ssvik_nls — Heobs3aTeIbHOE 0003HAYEHHE A3BIKA, KOTOPbII JOJIKEH MCII0Ib30BATHCS 111
WHTEPIPETAIUN UMEH U COKPAIlleHU MecsIeB U THell B CTPOKe, B hopMare 'NLS_DATE_
LANGUAGE=s30bIK .

3/1ech 43biK — OIUH U3 A3BIKOB, PACIIO3HABAEMbIX BALINM 9K3EMILIAPOM Gasbl JaHHbIX. 3a
uHbopMalreil 0 IOIyCTUMBIX s3bIKax obpalaiirech k pykoBoactBy Oracle Globalization
Support Guide.
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DopmatHbie 3JIeMEeHTBI (CM. TIpUJIoKeHre B) IpUMEHSIIOTCs TIPU MCIT0/Ib30BaHUN (DYHKITUI
cemeiictBa TO_. Hapumep, ciremyonitie BoI30BbI TO_DATE 1 TO_TIMESTAMP Tpeo0OpasytoT CHM-
BOJIbHBIE CTPOKH Pa3HbIX (DOPMATOB B 3HAYEeHUsT DATE 1 TIMESTAMP:
DECLARE

dt DATE;

ts TIMESTAMP;

tstz TIMESTAMP WITH TIME ZONE;

tsltz TIMESTAMP WITH LOCAL TIME ZONE;
BEGIN

dt := TO_DATE('12/26/2005', 'mm/dd/yyyy"');

ts := TO_TIMESTAMP('24-Feb-2002 09.00.00.50 PM');

tstz := TO_TIMESTAMP_TZ('0©6/2/2002 ©9:00:00.50 PM EST',

'mm/dd/yyyy hh:mi:ssxff AM TzZD');
tsltz := TO_TIMESTAMP_TZ('©6/2/2002 ©9:00:00.50 PM EST',
'mm/dd/yyyy hh:mi:ssxff AM TzZD');

DBMS_OUTPUT.PUT_LINE(dt);

DBMS_OUTPUT.PUT_LINE(ts);

DBMS_OUTPUT.PUT_LINE(tstz);

DBMS_OUTPUT.PUT_LINE(tsltz);
END;

Pesymsrat:

26-DEC-05

24-FEB-02 09.00.00.500000 PM

02-JUN-02 09.00.00.500000 PM -05:00

02-JUN-02 09.00.00.500000 PM

O6parute BHUMaHue Ha TpeacTaBienue noseit cekyu (.50) u Ha MCHOTB30BAHIIE MACKH
XFF. DyileMeHT OpMaTUPOBAHUA X OllpeiesisieT MeCTOIOJIOKEHNE IeCATUYHOTO Pas/iesn-
Tesist (B TAHHOM CJIy4ae TOYKHU ), OT/EJISIONIEr0 KOJTMIECTBO IENbIX CEKYH/ OT APOOHON
vyacTu. MoKHO ObLIO OBI TIPOCTO MOCTABUTH B 3TOM MecTe TOUKY (. FF), HO MbI IIPEANOYIN
BOCITIOJIb30BATHCS CHMBOJIOM X, TIOCKOJIBKY OH YKa3bIBAa€T, YTO HA ATOM MeCTe JIOJIKEH Ha-
XO/IUThCST Pas/ieJInTeb, COOTBETCTBYIONIEH TEKyIIeMY 3HaUeH MO rmapamMeTpa NLS_TERRITORY.

Owmn6ku Oracle nsz guanaszona or ORA-01800 1o ORA-01899 cBsasanbl ¢ npeoGpasoBaHUAMM
nat. Yto6bl y3HATH 0 HEKOTOPBIX TOHKOCTSAX 00Pa0OTKY AT, IPOCMOTPHTE JOKYMEHTAIIUIO
0 3TUM OMINGKAM U O3HAKOMBTECH C OMUCAHUSIMU UX TPUYHH. BOT JIMIITb HEKOTOPbIE M3 HHUX:

Q Jlurepasn aathl, epejaHHblii TO_CHAR 71 IpeoOpasoBaHus B ATy, He MOXKeT ObITh JJINH-
Hee 220 cMMBOJIOB.

O Opna Macka (hOpMATUPOBAHUS HE MOJKET OJTHOBPEMEHHO COIEPKATD AJIEMEHT IaThl 10JIU-
aHCcKoro KajeHaaps (J) u aJieMeHT AHs Toga (DDD).

O Macka He MOXKET COIEPKATh HECKOJIBKO 3JIEMEHTOB JIJISI OZTHOTO KOMIIOHEHTA JIaThl/Bpe-
Mmenu. Hampumep, Macka YYYY-YYY-DD-MM HEZIOILyCTHMA, TIOTOMY YTO OHA BKJIIOYAET JIBa
3JIEMEHTA TO/Ia, YYYY U YYY.

O 24-yacoBoii hopmaT BpeMeHU (HH24) He MOJKET UCIIOJIh30BAThCS B MACKe O/IHOBPEMEHHO
¢ 12-4acoBbIM.

Kak MokaspIBAIOT IPe/IbIIIHeE TPUMEPBI, QyHKIHsI TO_TIMESTAMP_TZ MOKET ITPe0GPa30BbIBAT

CUMBOJIbHBIE CTPOKH ¢ WHbopMaIneil yacoBoro mnosica. M xoTs yacoBble 1mosica Ha TePBBIit

B3IJISII BBITJISIIST TIPOCTO, B IEHCTBUTENBHOCTH BCE HAMHOTO CJIOJKHEE — BBl YOEANUTECH B ATOM

B paszienie «HacoBble mosicas.

Mpeo6bpa3soBaHue aatbl B CTPOKY

[TpucBouTh nepeMeHHON 3HaUEHNWE TUIA AAThl/BPEMEHN — TOJBKO ToJena. Ele HyKHO
[POYKTATH €T0 U MPEICTABUTD B MOHSITHOM 1151 YesoBeka opme. Jliist atoro B Oracle cyie-
cTByeT (QyHKIHMsT TO_CHAR.
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OyuKImsa TO_CHAR TIpeHa3HaYeHa I IpeoOpasoBaHisl 3HAUEHHS JaThl/BPEMEHU B CTPO-
Ky mepeMeHHON AauHBL. OHa TPUMeHseTCs U 71 TUTa DATE, 1 /1711 BCeX TUTIOB ceMelCcTBa
TIMESTAMP. KpoMme Toro, OHa BBITIOJHSET TPeodpasoBaHue YNCe/ B CHMBOJIbHbBIE CTPOKH (CM.
rnaBy 9). CuaTakcuc ¢GyHKIIT TO_CHAR:
FUNCTION TO_CHAR
(B8xodHasa_oama IN DATE

[, macka IN VARCHAR2

[, a3eik_nls IN VARCHAR2]])
RETURN VARCHAR2
BZ[GCB GXOaHdﬂ_aClmd — CHMBOJIbHaA CTPOKa, IMPpEeACTaBIAONIaAA 3HAYEHNE [[aTLI/BpeMeHI/I;
MACKG — CTPOKA M3 OAHOTO UJIM HECKOJIBKUX 3J1eMEHTOB (hopMara; s3vik_nls — cTpoKa, 3a1aio-
miasda A3bIK OTO6pa>K€HI/IH J1aThI. HapaMeprI Mmacka u ﬂSblK_nlS He ABJIAI0OTCSA 0043aTebHbIMU.

Yro6bl pe3y IBTUPYIONIast CTPOKa Gblia MPe/ICTaBICH CHMBOJIAME HAIIMOHATILHOTO Ha-
60pa, BMecto pynkuun TO CHAR cienyer ucrnosnbzosars Gyukinuio TO NCHAR.
Ho umeiite B BUy, 4TO B 3TOM cilydyae Macka (popMaTUpOBaHKs TOKE A0JKHA ObITh
3ajlaHa B CIMBOJIAX HAIMOHAIBHOTO Habopa. B IpoTUBHOM ciryyae nmpousoiiier omunbka.

Ecam macka He 33/1aHa, 110 YMOJIYAHWIO UCITOJIb3yeTcss opMaT JaThl, yCTAHOBJIEHHBIH JIJIsI
6asbl JaHHBIX. DTO (hopMar 'DD-MON-RR', €CJIM TOJBKO aIMUHUCTPATOP He 3ajall APYroi
(opmart, n3amennB 3HaueHre mapameTpa NLS_DATE_FORMAT. Kak ynmomMuHaIoCh panee B 3TON
rJIaBe, JIy4lile He 3aBUCETH OT HESIBHBIX MPeoOpa3oBaHuii 1aThl. VI3MeHEHsI CePBEPHbIX Ha-
crpoek NLS (a B kiimeHTCKOM KO/le — M3MEHEeHUs KINeHTCKUX HacTpoek NLS) mpusossr
K TIOSIBJIEHUIO JIOTHYECKUX OMIMOOK, €CJIU BAIll KOJI 3aBUCUT OT HESIBHBIX TIPE0OPA30BaHUI.
Ecuin ipuiioskenue Beera BbIOIHSIET TIPe06Pa3oBaHUs SIBHO, TAKUE OIMUOKY UCKIIIOYEHBI.

HeckosibKo IprMepoB UCII0/Ib30BaHust (DYHKIIUU TO_CHAR J1jist IIpeo0pa3oBaHust JaThl:
O O6paruTe BHIMaHKE Ha 1Ba IPoGeIa MEKITY MECSIIEM U JAHEM, & TAKKe HA HAYaIbHBIHT
HYJIb TIepeJl HOMEPOM MecCSIIia:
TO_CHAR (SYSDATE, 'Month DD, YYYY') --> 'February 05, 1994
O /lyist mofaBsieHust mpoOesioB U HyJiel UCIIOJIb3YeTC s 3JIEMEHT FM:
TO_CHAR (SYSDATE, 'FMMonth DD, YYYY') --> 'February 5, 1994
O OG6paruTe BHUMaHUE HA PA3JIUUKE PETHCTPA B 0003HAYCHUT MECSIA B CJAETYIONHUX IBYX

npumepax (1ipu padore ¢ popmatamu ganubix Oracle BbI 101y4aeTe B TOUHOCTH TO, YTO
3arpanrmBaeTe):

TO_CHAR (SYSDATE, 'MON DDth, YYYY') --> 'FEB @5TH, 1994’
TO_CHAR (SYSDATE, 'fmMon DDth, YYYY') --> 'Feb 5TH, 1994'

O Ha asemenT opmarupoBaHust TH HE PACIPOCTPAHSIIOTCS TPABUJIA 33/[aHNST PETHUCTPA.
Jlaxke ecyiu BBECTH €r0 B HUKHEM peructpe (th), To B BBIXOAHOU CTPOKe 6a3a JaHHBIX
Gy/IET MCIIOIB30BATD TH.

Q BeiBoj 1HS TO/a, THS MecsIia U AHs Heleau /I 3aJaHHON 1aThl:

TO_CHAR (SYSDATE, 'DDD DD D ') --> '@36 05 7'
TO_CHAR (SYSDATE, 'fmDDD fmbDD D ') --> '36 @5 7'

O HerpusnanbHoe hopMaTHPOBaHUeE /IJISI TOCTPOEHNS OTYeTa:

TO_CHAR (SYSDATE, '"In month "RM" of year "YEAR')
--> "In month II of year NINETEEN NINETY FOUR'

@) ZI]IH nepeMeHHbIX ThIa TIMESTAMP BpeMst MOJKHO 3a/1aBaTh ¢ TOYHOCTDBIO 10 MUJIJIUCEKYH/I:

TO_CHAR (A_TIMESTAMP, 'YYYY-MM-DD HH:MI:SS.FF AM TZH:TZM')
--> 3HayeHue BuAa 2002-02-19 01:52:00.123457000 PM -05:00
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By/bsre BHUMATEIbHBI IPU paboTe CO 3HAUEHUSAMMU, BKIOUYAONINMU J0JU CeKyH/. B Macke
dopmaTHpoBaHUA HOJW CEKYHABI MPEACTABIIIOTCS 3JIEMEHTOM FF, U KTO-TO PEITUT, YTO
KOJIMYeCTBO GYKB F IOJIJKHO COOTBETCTBOBATH KOJUUYECTBY JECATUYHBIX UMD B BBIXOAHOMN
crpoke. Ho ato ne tax! Jljist obosnavernust ot 1 10 9 gecsatuanbix mudp ciiesyer ncnosb30BaTh
KOHCTpYKIMK FF1—FF9. HanpuMmep, B cienyiomnieM 610Ke KOHCTPYKIIUsI FF6 3ampaninBaeTt
BBIBOJI C TOYHOCTHIO JIO TIECTH AECATUIHBIX ITUQP:

DECLARE
ts TIMESTAMP WITH TIME ZONE;
BEGIN
ts := TIMESTAMP '2002-02-19 13:52:00.123456789 -5:00°';
DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts, 'YYYY-MM-DD HH:MI:SS.FF6 AM TZH:TZM'));
END;
Pesymsrat:
2002-02-19 01:52:00.123457 PM -05:00
OGparuTe BHUMaHUe Ha BbINOJHEHHOE OKPYyIJeHue. Bo BXOAHBIX JaHHBIX OBLIO YKa3aHO
kosmuecTBo cexyn 00.123456789. 3nauerue 6bLI0 OKPYIJIEHO (He yCeYeHo, 2 UMEHHO OKPY-
ryieHo) 1o nectu 1ugp: 00,123457.

Huuero e crout 1o ommbKe 3a1aTh HeBePHbI GOPMAT AATbI, M € TIOSBICHUEM THUIIA JAHHBIX
TIMESTAMP BEPOSITHOCTH 9TOTO JIazKe YBeauduaach. HekoTopsie ajieMeHThI (hOPMAaTUPOBAHUS,
HCTIOTB3YIOMNECS CO 3HAUeHUSIMHU TUTIa TIMESTAMP, He MOTYT TIPUMEHSITBCS CO 3HAYCHUSIMU
Tria DATE. Hampumep, ecii onbITaThes IpeodpasoBaTh 3HAUEHUs THITA DATE B CHMBOJIBHY IO
CTPOKY C TTOMOTIIBIO 3JIEMEHTOB FF, TZH 1 TZM, TIOJIYYUTCS CIIeAyIOIee:
DECLARE

dt DATE;
BEGIN

dt := SYSDATE;

DBMS_OUTPUT.PUT_LINE(TO_CHAR(dt, 'YYYY-MM-DD HH:MI:SS.FF AM TZH:TZM'));
END;

Pesyabrat Oyer TakuM:
dt := SYSDATE;

*
ORA-01821: date format not recognized

ORA-06512: at line 5

Coobuienue 06 ommnbke (hopMaT AaThl He PaCIIO3HAETC ) TOJIbKO cOnBaeT ¢ ToJKy. Dopmar
JIaThl abCOMOTHO HOPMaJIeH — MPoOJIeMa B TOM, YTO OH ITPUMEHSIETCST He K TOMY THITY JJAHHBIX.
[ToaToMy U MOJYYEHUH TAKOTO COOOIIEHUS CIIeAYeT IIPOBEPUTD He TOIbKO (hOpMaT JATh,
HO ¥ THIT JaHHBIX, KOTOPBIiT BB cOOMpaeTech MpeobpasoBbIBATh.

YacoBble nosica

BoamoskHoe nipucyTcTBre HHGOPMAIIUN O YaCOBOM TOsICe HECKOJBKO YCAOKHIET UCIOTb-
3oBaHMe (GyHKIUU TO_TIMESTAMP_TZ 1O CpaBHEHUIO C (DYHKITMSIMI TO_DATE 1 TO_TIMESTAMP.
NHdopMaIust 0 4aCOBOM MOSICE 33TAETCsT OHUM U3 CJAEYIONHUX CIIOCOO0B:

O Kak mosoKuTeNbHOE UM OTPUTIATETBHOE CMEIIEHNE B YaCaX M MUHYTaX OTHOCUTETHHO
Bpemenu UTC; nanpumep, 3nauenue —5:00 sxBuBasienTHo BocTounomy craniapTHOMY
Bpemenu CIITA. 3navyenust cMeleHus JOBKHBI HAXOAUTHCS B Ainanasone ot —12:59 no
+13:59. (ITpumepsl 3anucy cMellieHus ysKe TIPUBO/IUIICH PaHee B 9TOM TJIaBe. )

O B Buze HazBaHUsS YacoBoTO Tosica, Hanpumep: US/Eastern, US /Pacific u T. 1.

O B Buzie coyeTanus Ha3BaHUS M COKPAIIEHNST 4acoBOTO Tiosica, Harpumep: US /Eastern EDT.

Paccmorpum HeckosibKo ipuMepoB. Haunem ¢ mipocreiiiinero ciaydas, B KOTOPOM YaCOBOi

1osic BooOIIe He yKa3aH:

TO_TIMESTAMP_TZ ('12312005 083015.50', 'MMDDYYYY HHMISS.FF')
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Jlara u Bpemst 311ech onpeziesierbl kak 31 mexkabpst 1998 roma, 8 yacos 30 MuryT 15 ¢ I0JI0BUHOIA
cekyH1 10 noJyaHs. ITockonbKy yacoBoi mosic He ykasza, Oracle cunraer, 4To BpeMst OTHO-
CHUTCSI K TEKYIIIEMY YaCOBOMY TI0sicy. Ecii 4acoBoii mosic HaMepeHHO He YKa3aH, TO IPOTpaMMa
MI0JIy4aeTCst MeHee BhIPA3UTeJbHOM, ueM cJielyet. Eciu npusioxkenue J0KHO UCIIOJIb30BATh
JaCcoOBOH TOsIC cearca (BMECTO SIBHO 33/[AHHOTO YaCOBOTO TIOSICA), JIyUllle CHAYaJIa OPE/IeTUTh
4aCOBOIi TIOsIC ceanca pu oMoty GhyHKIuu SESSTONTIMEZONE, a 3aTeM SIBHO UCII0JIb30BATh
€ero pu Bbi3oBe (hyHKIMN TO_TIMESTAMP_TZ. SIBHOE BbIpaKeHUEe BAIINX HAMEPEHHIT TOMOXKET
paspaboTyrKy (KOTOPBIM MOKETe ObITh BbI CAMH ) Pa3o0paThCcsl B BallleM KOZIE [Ba Toa CIIyCTs,
npu 100aBJICHUY HOBBIX (DYHKIIMI WM UCIIPABJICHUH OIIHGOK.

AATA W1 BPEMSA?

YaruTte, 4TO KaxkI0€ 3HAYEHUE IATHI/BPEMEHN COAEPIKUT KaK ATy, Tak U BpeMms. CTout
BaM 3a0bITh 00 HTOM, U B BAIlIeM KOJIE TOSIBSITCSI OMIMOKH. PacCMOTPUM PUMED: IOMYCTHM,
st Hancast koi PL/SQL, kotopsiii osuken 6bITh BhinosiHed 1 situBapst 2015 roga:
IF SYSDATE = TO_DATE('1-Jan-2015','dd-Mon-yyyy')
THEN

Apply2015PriceChange;
END IF;
3aryckaeMasi Ipolieypa [0JKHA U3MEHUTD 1IeHbI Ha MTPECTOSIININ TO/I, HO BEPOSITHOCTh
JOOHMTHCST JKETAEMOTO Pe3yJIbrata MUHUMAIbHA. BIIOK Ko/ia I0JKeH ObITh BBITOJIHEH POBHO
B IIOJTHOYb, C TOYHOCTBIO /10 CEKYH/IbI; 1es10 B ToM, uTo SYSDATE BMmecTe ¢ aToit Bo3Bpariaer
BpeMst. UToGbl 610K paboTas Tak, Kak 3alyMaHo, CJIE/LYeT yceub 3HaueH e, BO3BpalaeMoe
(ynximeit SYSDATE, 10 IOIyHOYH COOTBETCTBYIOIIETO JTHS:
IF TRUNC(SYSDATE) = TO_DATE('1-Jan-2015','dd-Mon-yyyy');
Teneps B 06enx CTOPOHAX CPABHEHMS YKA3bIBAETCS BPEMSI CYTOK, HO 9TUM BpeMeHeM
sieaisiercst mosinoub. Myukims TO _DATE takske Bo3BpaliiaeT BpeMsi CyTOK, KOTOPOE 110
YMOJTYAHUIO cOOTBeTCTBYET nosyHoun (10 ectb 00:00:00). HTak, B kakoe 6b1 Bpemst 1 stHBapst
2015 rozia HU OBLIT BBITIOJIHEH 9TOT OJIOK, CpaBHEHUE OY/IET BBIIIOJHEHO YCIIEINIHO, U T1PO-
neaypa Apply2009PriceChange 6yzer BbiloJIHEHA.

Oymuxrmmio TRUNCATE takike yo6HO HCTTOTB30BATh JIJIs1 YIATECHISI BPEMEHH 13 BPEMEH-
HBIX TITAMIIOB.

B cnenyiomem npumepe 4acoBoii MOsIC 33/1a€TCs CMEIIeHNEeM B YacaX U MUHYTaX OTHOCUTEIBHO
UTC. O6parute BHUMAHUE Ha 9JIEMEHTHI TZH M TZM, OTMEYalollie, Iie BO BXOAHON CTPOKe
YKa3bIBaeTCs CMelleHre BpeMeH! B Yacax U1 MUHYTax:

TO_TIMESTAMP_TZ ('1231200 ©83015.50 -5:00', 'MMDDYY HHMISS.FF TZH:TZM')

B aTom npuMepe 3HaUeHWe aThl/BpEMEHN MHTEPIIPETHPYeETCS Kak BocTouHoe cTannapTHOE
Bpemsi CIITA (He3aBUCHMO OT YacOBOTO T0sICA CEAHCA).

Crenyronnii mpuMep MOKa3bIBaeT, KaK 3371aTh YaCOBOM TOSIC IO UMEHU pernoHa. B mem
3a/1aeTcsl peruoH EST, 4yTo cooTBeTcTBYeT BocTounomy Bpemenu B Coenunennbix I1Itarax.
O6o3HaueHue TZR B Macke (hOPMATHPOBAHUS YKa3bIBaET MECTOIIOJIOKEHNE UMEHH PErHOHa
BO BXO/JTHOH CTPOKe:

TO_TIMESTAMP_TZ ('02-Nov-2014 01:30:00 EST',

'dd-Mon-yyyy hh:mi:ss TZR")

ITOT IPUMEP WHTEPECEH TEM, UTO OH TIPEICTaBIsIeT He BocTouHOE cTaHIapTHOE BpEMs, a IPo-
cto Bocrounoe BpeMs. Pasuuiia Mexxry HIMHU 3aKJII09aeTCS B TOM, 4TO TepMUH BocToynoe
BpeMst MOKeT 0603HauaTh Kak BocTouHoe cTaHmapTHOE BpeMst, Tak U BocTouHoe JieTHee
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BpeMsl — B 3aBHCUMOCTHU OT TOTO, JIEHCTBYET JIM TI€PEX0]I Ha JieTHee BpeMsl. S crenuasbHO
cOpMyIUPOBAJ ITOT IIPUMEP TaK, YTOObI OH ObLI HEOAHO3HAUHBIM. 2 HOsIOPst 2014 roga — 910
JlaTa 3aBeplieHus feiictBust BoctouHoro JieTHero BpeMen#, korzia Bpems 2:00 npeBpariaercs
B 1:00. [ToaTomy B ykazanusiii nenb 1:30 HacTymaeT ABaKbL: 10 BocToyHOMY JleTHEMY U TTO
Bocrounomy cranapTHoMy BpeMeHH. Tak Kakoe ke BpeMsi IMEETCs B BULY TIPH OITpeieJIeHu N
1:30 2 Hoa6psa 2014 roga?

HasBauust pernoHa He[OCTATOYHO JIJIsl PA3JIMYEHUST CTAHAAPTHOTO U JIETHETO BpeMeHu. [t
YCTPaHeHHUs 3TOI HEO[HO3HAYHOCTH HEOOXOIMMO 33/IaTh COKPAIIEHIE YacOBOTO TI0sICa, KaK
3TO C/IEJIAHO B [IBYX CJIEAYIONINX IIprMepax. BocTouHoe seTHee BpeMst 0003HAYAETCS COKpa-
menuem EDT (Eastern Daylight Time):

TO_TIMESTAMP_TZ ('©2-Nov-2014 01:30:00.00 US/Eastern EDT',
'dd-Mon-yyyy hh:mi:ssxff TZR TzZD')

Ecsm nmapamerp ceaica ERROR_ON_OVERLAP_TIME pasen TRUE (110 ymomyanuio
ucnoJsbayercs s3Hauenue FALSE), 6asa saHHbIX Oy/I€T BbIIaBaTh OMUOKY [IPU 3a[aHUK
HEOHO3HAYHOTO BPEMEHH.

BocTounoe cranpaprHoe Bpemst o6osnagaercs cokpamennem EST (Eastern Standard Time):

TO_TIMESTAMP_TZ ('©2-Nov-2014 01:30:00.00 US/Eastern EST',

'dd-Mon-yyyy hh:mi:ssxff TZR TzZD')
[l mpeoTBpatieHNA HeOAHO3HAYHOCTH PEKOMEHTYeTCS 60 3a1aBaTh CMENEHNE YaCOBO-
ro mosica B yacax U MuHyTax (Hanpumep, —5:00), 1160 MCIOAb30BaTh COUETAHIE HA3BAHIS
1 COKPAIIeHNs YacoBOTO mosgca. Ecam ykazaHo TOJIbKO UMS PETHOHA, TO MIPU HAJTUYNH He-
OJIHO3HAYHOCTH B OIpeiesieHun Bpemenu (yetHee i crangapraoe) Oracle 6ymer cuurars,
4TO 3aaHO CTAaHAAaPTHOE BPEMAI.

[TomHbrit cricok moaaepknBaeMbix Oracle HazBaHWIA PETMOHOB 1 YaCOBBIX TOSICOB COEPIKUT
npezcTaBaerre V$TIMEZONE_NAMES, IOCTYIIHOE JIJIsI BCEX T0JIb30BaTe el Gasbl JaHHbIX. AHa-
J3UpPYst HHGOPMALUIO 9TOTO IIPEACTABIeHI, 00paTUTe BHUMAHUE Ha TO, YTO COKPAILEHUS
YACOBBIX TIOSICOB HE YHUKAJIBHBI (CM. CJIEIYIONTYIO BPE3KY ).

O CTAHAOAPTE YACOBbLIX MOSICOB

YacoBble Mosica HACTOJIBKO BAXKHBI, UTO, Ka3aJI0Ch Obl, IOJIKEH CYIIECTBOBATH HEKMIT MEKILY-
HapOJHbIN CTaHAAPT, ONPe/e IAIONNI X Ha3BaHUA U COKpaleHus. TeM He MeHee TaKoTo
cranziapTa HeT. HasBaHMs1 4acOBBIX I105ICOB 1 COKPAIEHHS He TOJIBKO He CTaHAapTU3UPOBAHBI,
HO CPe/iN HUX JIake BeTpedaioTest nosropenust. Hanpumep, cokpamenne EST obo3nayaer
Bocrounoe crangapraoe Bpems u B CIIIA, u B ABcTpanuu, TO eCTb COOTBETCTBYET IBYM
YaCOBBIM IT0sICaM C pa3HbIM cMerieHreM Bpemenn. Cokpamenne BST npumensercs ans
HECKOJIbKUX YaCOBBIX MOSICOB, BKJIOUas TuxookeaHnckuit/Munysit u Jlonnonckuii, otim-
yajomuecs Ha 12 yacoB B peknMe JIeTHETo BpeMeHN! nin Ha 11 yacoB B ocTanbHOE BpeMs
roza. Bor nouemy dynkius TO_TIMESTAMP He nosBosser 3aaBaTb 4acoBOI I0sIC
JIVIIITD TI0 COKPAIIEHUIO Ha3BAHU.

ITockombKy eHOTO CTaH/IapTa YaCOBBIX MOSICOB HE CYIECTBYET, PE30HHO CIIPOCUTD — OT-
Ky/Zia B3sTI MeHa pernonoB B mpeacrasiennn VITIMEZONE NAMES? Mcrounukom
nndopmanuu Oracle sBJsTIOTCS TOKYMEHTHI 13 KaTasora ftp://elsie.ncinih.gov/pub/. ure
(aiinbl ¢ umeHamu Buga tzdataxxx.tar.gz, roe XXX — Bepcust nantbix. OOGbIYHO B apXUBe
XpaHUTCsI cTpaHuia ¢ umeneM tz-link.htm, cogep:kaiiast gomoHuTenpHy0 HHbOPMAILUIO
u ceputku Ha URL-azpeca Apyrux 10KyMeHTOB, OTHOCSIIITUXCSI K YACOBBIM TOSICAM.




262 Mnasa 10. laTa 1 Bpems

TouHoe coBnageHmne Macku cpopMaTUpOBaHUS

ITpu ipeobpazoBaHUU CUMBOJILHOI CTPOKH B IaTy/BpeMst (DyHKIIUH Peobpa3oBaHusi TO_*

0OBIYHO PYKOBOJCTBYIOTCST HECKOJIBKUMH MPE/ITONOKEHUSIMU:

QO Jlumisue mpobesibl B CHMBOJILHOM CTPOKE UTHOPUPYIOTCSL.

O YwucsoBble 3HaYeHus1 (HAIIPUMeP, JI€Hb roja) He 00s13aHbl BKJIIOYATh HAYAIbHbIE HYJIH
J7TS1 3aTI0JTHEHNS] MAcKH.

O 3Haku NpernrHaHus B IpeoOpa3yeMoil CTPOKE MOTYT MPOCTO COBIAATH CO 3HAKAMU TIpe-
MIMHAHUS B MacKe T10 JUIMHE U TO3UIHH.

Takast rubKOCTDb OYeHb yI0OHA — JI0 TOTO MOMEHTA, KOT/[a BbI 3AXOTUTE OTPAHUYUTD TT0JIb30Ba-

TeJIsl MJIH JIasKe TTAKETHBII ITPOIiece OT BBOJA IAHHBIX B HecTaHAapTHOM dopmare. B HeKOTOpBIX

CUTYAIUSIX pasjiesieHe THSI U Mecsilia CHMBOJIOM «~» BMeCTO fiehuca («-») MoIpocTy Heso-

IIyCTUMO. B Takux cuTyannsx MO>KHO BKJIIOYUTD B MacKy (hopMaTrpoBaHust MoAnduKaTop FX,

4T00BI TOTPE6OBATH TOYHOTO COBIIAJIEHNS MEK/LY CTPOKOU U MACKOi (hopMaTUPOBAHYSL.

C MoaudukaTopoM FX Kakasi-aiub0 THOKOCTh B MHTEPIIPETAIIMH CTPOKHU TIOJHOCTHIO OTCYT-
crByer. CTpoKa He MOJKET COAepsKaTh JIUIITHUE POOEJIbL, €CJIM UX HeT B Moziesu. Ee unciosbie
3HAYEHUsI JOJKHBI BKJIIOYATh HAYaJIbHbIE HYJIH, €CJU MOJETh (DOPMATHPOBAHUS BKJIIOUAET
nmoroHUTeThbHBIE TTUdPbl. HakoHer, 3Haky MpenrHaHNS U JIUTEPATBI TOKHBI TOYHO COOT-
BETCTBOBATh 3HAKAM IPEIMHAHUS U 3aKJII0YEHHOMY B KaBbIYKK TEKCTY MacKu )OpMaTUpPO-
BaHWS (He cunTas PerUCcTpa CHMBOJIOB, KOTOPBIN BceT/ia UTHOpUpyeTcs ). Bee aTu mpasuia
MPOJIEMOHCTPUPOBAHDI B CJIEYIONINX TPUMeEPaXx:

TO DATE ('1-1-4', 'fxDD-MM-YYYY')

TO_DATE ('7/16/94', 'FXMM/DD/YY')

TO_DATE ('JANUARY~1~ the year of 94', 'FXMonth-dd-"WhatIsaynotdo"yy"')

PL/SQL BbIIaeT OJHY U3 CJAEAYIOIINX OIMHOOK:

ORA-01861: literal does not match format string
ORA-01862: the numeric value does not match the length of the format item

OnHako cyenymomuil TpuMepP BBITIOJHSIETCS YCIENTHO, TOTOMY YTO PETUCTP CUMBOJIOB He
YIUTBIBAETCS, 1 MOAU(PUKATOP FX 3TOTO (haKTa HE MEHSET:

TO_DATE ('Jan 15 1994', 'fxMON DD YYYY')

MonudukaTop FX MOKET 33/1aBaThCsI B BEPXHEM PETUCTPE, HIZKHEM PETUCTPE UK CO CMelle-
HUEM PErruCTPOB; €r0 JeUCTBUE OT ITOTO He U3MEHSIETCSI.

Moaundukarop FX paGoTaeT Kak MepeKIouaTesb i MOKET MHOTOKPATHO BCTPEUYAThCS B MacKe
dopmaTtupoBanus. [Ipumep:

TO_DATE ('07-1-1994', 'FXDD-FXMM-FXYYYY')

Kaxprit pas, korna Mmoaudukarop FX BecTpedaercs: B Macke (hOpMaTUPOBAHUS, TPOUCXOTUT
nepekJioYeHre. B ipuBeeHHOM puMepe TOUYHOE COBIajieHIe 00sI3aTeIbHO JJIst IHsI 1 TO/Ia,
HO He 71 MecsIa.

Ocna6bneHune Tpe60BaHNN K TOUHOCTU COBNaAeHUs

Moaudukarop FM (Fill Mode, «pesxum 3anosHenns» ) B Macke (hOpMaTUPOBAHMUSI IPU BBI30BE
TO_DATE w/ii TO_TIMESTAMP HCIOJIB3YETCsI [JIST 3aII0JHEHNUS CTPOKH IIpobeaMy WIN HyJIAMH,
4yT0OBI 06ECIIEYrTh YCIIEIHOE IIPOX0KIeHUe TpoBepKu FX. ITpumep:

TO_DATE ('©7-1-94', 'FXfmDD-FXMM-FXYYYY")
[TpeobpazoBaHie TPOXOAUT YCIEITHO, TIOTOMY YTO MOAUMHUKATOP FM TOTIOMHSIET TO1 94 Hy-
JisiMu, 1 TOT 1ipeBpamntaercst B 0094 (X0Ts TPyAHO MPEACTABUTH, YTOOBI BaM KOTAa-HUOYIb 110-

HaJ00UIIOCH IeJIaTh 4TO-TO oA00Hoe). [leHb 1 10NOIHAeTCS OHUM HyJIeM U IIPEBPALIAeTCs
B 01. MoaudukaTop FM paGoTaer B pexkrMe MepeK/IoyaTes, Kak u FX.
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Kaszasioch 6bl, TaKOE UCIIOJIb30BaHKE FM TPOTUBOPEYUT CAMOU 11eJi FX. 3a4eM MCI0JIb30BaTh
06a Mmopudukaropa? Harpumep, MoaudukaTop FX MOKET IPUMEHATHCS /IS IPUHYANTEb-
HOT'O MCIOJIb30BaHUS KOHKPETHBIX OrPAHUYUTENEl, TOria Kak FM ociabisier TpeboBanme
0 BBO/jIe HAYAJIbHBIX HYJIE.

MHTepnpeTauus roga U3 aByx undp

[Tepexoz B HOBOE ThICSTUEJIETHE TIOPOIMI MHTEPEC K XPAHEHUIO rojia B (hopMaTe U3 YeThIpeX
udp, HOTOMY Y4TO Pa3paboTYMKKU BHE3ANHO 0CO3HAIN HEOJHO3HAYHOCTh YaCTO BCTpeYa-
tomerocst popmara ¢ aBymst nudpamu. Hanpumep, k kakomy rojgy oTHocutcs nara 1-Jan-
45 — k 1945 nnm 20457 B Takux CUTyanusx Jydiiie BCETO NCTIOTb30BATh OHO3HAYHBIHN IO/
¢ ueThIpbMs nudpamu. Ho HecMOTps Ha 9TO MOHUMAaHKeE, CTapbie TPUBBIYKA U3MEHSIOTCS
C TPYJOM, a BHECEHME U3MEHEHUI B CYIIECTBYIOIIME CUCTEMbI COIPSIKEHO ¢ GOJNbIIUMU
TpyaHOCTIMH. BO3MOKHO, BaIlly 110JIb30BATENN TIPENIIOYNTAIOT BBOAUTH TOJI U3 IBYX ITUGD,
a He u3 yerbipex. st nopobHbix cayyaes Oracle npenocrasisier popmaTHbIii S1eMEHT RR,
WHTEPIIPETUPYIONIHIA TOJ U3 IBYX TGP B CKOJNB3SIIEM OKHE.

B nocnenyomem o6CysKAeHIMH TEPMUH «BEK> HCIIOJIb3YETCSI B €r0 JKUTEHCKOM IIOHUMA-
nuu. K 20-my Beky otHocstest rogapt 1900—-1999, a k 21-my — roxer 2000—-2099. A mo-
HUMAIO, YTO TaKoe OTIpefieIeHUe He COBCEM KOPPEKTHO, HO OHO YIIPOIaeT 00bsCHEHNE
nosegeHust RR.

Ecau Texymuinii roj; oTHOCUTCA K TIEPBOH 1moJsioBuHE Beka (Tozbl ¢ 0 1o 49), To:

O mpu BBOJE AaThl, OTHOCSIIENCS K TIepBOil osioBuHe Beka (To ecTh oT 0 10 49) RR BO3-
BpAIaeT TEKYIUN BEK;

O 1pu BBOJIE MATHI, OTHOCSIIENCST KO BTOPOIi moJioBrHe Beka (To ecTh 0T 50 710 99), RR BO3-
BpaIlaeT IPEAbIAYIINI BEK.

Eciu ske TekyIimii roj; OTHOCUTCSI KO BTOPO#i moJioBuHe Beka (ro/nt ¢ 50 mo 99), To:

O 11pu BBO/IE JIATI, OTHOCSIIIENCS K TIEPBOI TIOJIOBUHE BeKa, RR BO3BPAIIAET CJIE/IYIONINI BEK;

O 1mpu BBO/IE AATHI, OTHOCSIIENCS KO BTOPO MOJIOBMHE BeKa, RR BO3BpAIaeT TeKYIIII BeK.

3anyramcn? S Toske pasobpasica He cpasy. [IpaBuia RR IBITAIOTCS IIPEANOIOKUTD, KAKO

BEK I10/ipasyMeBaJl [10JIb30BaTe b, €CJIU OH He ObLI YKa3aH SIBHO.

PaccMOTpHM HECKOJILKO TPUMEPOB Bo3aeiicTBus RR. O6paruTe BHUManue: 171 Tog0B 88 18

SYSDATE Bo3BpatnaeT Texyuryio naty u3 20 1 21 Beka COOTBETCTBEHHO:

SQL> SELECT TO_CHAR (SYSDATE, 'MM/DD/YYYY') "Current Date",

2 TO_CHAR (TO_DATE ('14-0CT-88', 'DD-MON-RR'), 'YYYY') "Year 88",
3 TO_CHAR (TO_DATE ('14-0CT-18', 'DD-MON-RR'), 'YYYY') "Year 18"
FROM dual;

Current Date Year 88 Year 18

02/25/2014 1988 2018
Korma mbr mocturaem roga 2050, RR HUHTEPIIPETUPYET T€E JKe JaThl TI0-IPYTOMY:

SQL> SELECT TO_CHAR (SYSDATE, 'MM/DD/YYYY') "Current Date",
2 TO_CHAR (TO_DATE ('10/14/88', 'MM/DD/RR'), 'YYYY') "Year 88",
3 TO_CHAR (TO_DATE ('10/14/18', 'MM/DD/RR'), 'YYYY') "Year 18"
4 FROM dual;

Current Date Year 88 Year 18

02/25/2050 2088 2118
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Jloruky RR B TEKYNIMX TPUIOKEHUSX MOKHO aKTUBU3MPOBATh HECKOJIBKUMU CIIOCOOAMMU.
CaMblii IPOCTON ¥ 9JIeTaHTHBIH CII0c00 — n3MeHeHne MacKu (HOPMATHPOBAHMSI AT 10 YMOJI-
yaHWIO B 9K3eMIuisipe 6a3bl qanubix. CobcrBenHo, Oracle yike meaer ato 3a Hac. B cran-
napraoit ycranoske Oracle mapamerp NLS_DATE_FORMAT 3ajaeTCsl CJEAYIOIUM 00pa3oM:

ALTER SESSION SET NLS_DATE_FORMAT='DD-MON-RR";

Ecsm macka opmaTrpoBaHust 1aT He OYAET JKeCTKO 3aIllPOTPaMMIPOBaHA Ha JIPYTUX IKPAHAX
WJIM OTYeTaX, ol U3 ABYX Hudp OyIeT HHTePIPeTUPOBATHCS 110 TIPABUJIaM, IPUBEIEHHbIM
BBIIIIE.

Mpeo6pazoBaHMe YaCcOBbIX NOSICOB B CUMBOJIbHbIE CTPOKM

YacoBble Mosica yCI0KHSIOT IPeoOpa3oBaHKe 3HaYeHU I IaThl /BPEMEHU B CUIMBOJIBHBIE CTPOKH.
Wudopmariis 9acoBoro mosica COCTOUT U3 CIEAYIONNX 3JTeMEHTOB.
O Cwmemenne otHocuteapno UTC B yacax u MUHyTax.
O Mg pernona 4acoBoTo mosica.
O CokpalleHre 4acoBOTO T0sICa.
Bce a1t a71eMEHTBI XpaHsITCS OT/IETBHO B TlepeMeHHOM TIMESTAMP WITH TIME ZONE. CMetienme
otaocuressbHo UTC npucyTcTByeT Beeria, HO BO3MOXKHOCTH BbIBO/Ia HA3BAHMS PETUOHA MJIN
COKpAIeHNs 3aBUCHUT OT TOTO, 33/1aHa 3Ta WHGOPMaINs UIH HeT. PaccMOTpuM cieaytoniit
TIpuMep:
DECLARE

tsl TIMESTAMP WITH TIME ZONE;

ts2 TIMESTAMP WITH TIME ZONE;
ts3 TIMESTAMP WITH TIME ZONE;

BEGIN
tsl := TO_TIMESTAMP_TZ('2002-06-18 13:52:00.123456789 5:00°',
"YYYY-MM-DD HH24:MI:SS.FF TZH:TZM');
ts2 := TO_TIMESTAMP_TZ('2002-06-18 13:52:00.123456789 US/Eastern’,
'"YYYY-MM-DD HH24:MI:SS.FF TZR');
ts3 := TO_TIMESTAMP_TZ('2002-06-18 13:52:00.123456789 US/Eastern EDT',

'"YYYY-MM-DD HH24:MI:SS.FF TZR TzD');

DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts1,
"YYYY-MM-DD HH:MI:SS.FF AM TZH:TZM TZR TZD'));
DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts2,
"YYYY-MM-DD HH:MI:SS.FF AM TZH:TZM TZR TZD'));
DBMS_OUTPUT.PUT_LINE(TO_CHAR(ts3,
"YYYY-MM-DD HH:MI:SS.FF AM TZH:TZM TZR TZD'));
END;

Pesgymsrat:

2002-06-18 01:52:00.123457000 PM -05:00 -05:00

2002-06-18 01:52:00.123457000 PM -04:00 US/EASTERN EDT

2002-06-18 01:52:00.123457000 PM -04:00 US/EASTERN EDT

B atom koze cienyer O6paTI/ITb BHUMaHVE Ha HEKOTOPbIE aCIIEKTbI, OTHOCAIINECA K HH(bOp-
Mallu1 9aCOBBIX ITOSACOB:

O B 3nHaueHuu, NIPUCBOEHHOM TIEPEMEHHOH ts1, YaCOBOI MOSIC 3a/1a€TCSI CMeNeHeM OTHO-
cutesbHo UTC. CooTBeTCTBEHHO IIPU BBIBOJIE tS1 BBIBOAMTCS TOJIBKO CMEIEHHUE.

O Tlpu orcyTcTBUU MMeHHU pervoHa s ts1 Oracle mpegocTaBisieT cMeleHe YacoBoro
mosica. ITO BCe JKe JIydlile, 4eM MOJHOEe OTCYTCTBUE MH(OPMATIHH.

O B 3nauyeHuu, NpucBOEHHOM [ePEMEHHON tS2, YKa3bIBAETCS PETMOH YAaCOBOTO MOsICA.
BryTtpeHtee npeobpasoBaHue IIePeBOAUT ero B cMelenne orHocutebHo UTC, HO nms
peruoHa Ipu aToM coxpansiercst. TAKUM 06pa3oM, st ts2 MOXKET ObITh BBIBEIEHO KaK
cMmerenre UTC, Tak u uMst pernoHa.
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O [la iepemMenHoli ts2 Oracle mpaBuiIbHO paciio3HaeT JAeficTBIE JIETHETO BPEMEHN B MIOHE.
B pesysibraTe 3HaueHue ts2 HESIBHO CBsi3biBaeTcs ¢ cokpaiieHueM EDT.

O B 3naueHun, IprCBOEHHOM TTEPEMEHHON ts3, 3a/1aeTCS KaK PETUOH, TaK U COKpAIleHne
YaCOBOI'O T105ICa; COOTBETCTBEHHO, 002 3HAUYEHUsT MOT'YT ObITh BHIBEIEHBI.

Cwmemtennst otHocuteabHO UTC 1 perroHbl 4acOBBIX TIOSICOB CBSI3aHBI OTHONIECHUSIMU «O/ITUH

KO MHOTHM»; CMEIIEeHNS HeZIOCTATOYHO /IJIST OJTHO3HAYHOTO OTIPe/IeIeHNsI MMeHH pernoHa. Bot

OYeMy HEBO3MOKHO BBIBECTH UMSI PETHOHA, €CJIM OHO He GBIJIO 3a[aH0 H3HAYAJIBHO.

AononHeHue BbiBOAa ¢ Mmoanucdukatopom FM

Mopudurarop FM, ormmcanubiii B paszgene «Ocnabirenne TpeGOBaHNN K TOYHOCTH COBIIAZE-
HUST», TAKKE MOKET MCIIOJIb30BATLCS JJIsI TIPe0OPA30BaHUs [IaThl/BPEMEHH B CUMBOJIBHYIO
CTPOKY JUIsI [TOIABJIEHUS JAOTIONHAIONINX IPOOEJIOB U HaYaIbHbIX HYJIeH, KOTOPbIE MOTYT ObITh
BO3BpallleHbl (PyHKITUE TO_CHAR.

[To ymomuanuio ciemyiomast Macka (hopMaTHPOBAHMS TEHEPUPYET KaK JIOMOJIHSIONIUE T1PO-
GeJIbl, TaK ¥ HavaJIbHble Hyau (Ha3BaHKUe MeCsLa OTAEISEeTCs OT AHS IIThIO IIpobeaMu ):
TO_CHAR (SYSDATE, 'Month DD, YYYY') --> 'April 05, 1994

OxHako ¢ MoaUMGbUKATOPOM FM B Hayajle MACKM U JIMIIHKI IPoOeJ, U HaYaJbHbIe HYJIU HC-
4e3aloT:

TO_CHAR (SYSDATE, 'FMMonth DD, YYYY') --> April 5, 1994

Mopudukarop MOKET 32/1aBAThCSI B BEPXHEM PETHCTPE, HUKHEM PETHCTPE UJIU CO CMEIIEHIEM
PErucTpoB; ero JeCTBUE OT ITOTO He U3MEHSIETCSI.

[TomuuTe, 4T0 MOAMGUKATOP FM paboTaeT Kak IepeKaiodaTesib 1 MOKEeT MHOTOKPAaTHO
BCcTpedaTbes B Macke hopmarupoBanus. Kaxabrit pa3, korpa oH BcTpedaercst B Macke Ghop-
MaTHPOBAHUA, TPOUCXOAUT nepekioderue. [lo ymomaanuio (To ecTsb ecm MmoaudukaTop FM
BOOOIIE HE BCTPEUYAETCsI B Macke) MpoOeIbl He TIOAABIISIOTCS],  HadaIbHbIe HyJIH BKJIIOUYAIOTCS
B UTOTOBOE 3HAUEHIE.

Jintepanobl Tuna DATE n TIMESTAMP

Jlutepasibl DATE U TIMESTAMP (a TaksKe MHTEPBaJIbHbIE JIUTEPAJIbI, KOTOPbIE OYAYT OIMCAHBI
MTO3/THEE B 9TOH IJIaBe) SABJISIOTCS yacThio cranaapra [ISO SQL u moanep:RkuBaoTCst, HaUUHAS
¢ Oracle9i. OHu npenCcTaBJIAIOT ellle OJHY BO3MOKHOCTD 3allMCU 3HAYEHUH B IIEPEMEHHbIE
THIIa IaThl/BpeMeHu. Jlumepai damot COCTOUT U3 KJIIOUEBOTO CJIOBA DATE, 32 KOTOPBIM CJIEYET
nmata (¥ TOIbKO AaTal) B caeayiomeM dhopmare:

DATE 'YYYY-MM-DD'

Jlutepas TIMESTAMP COCTOUT U3 KJTIOYEBOTO CJI0BA TIMESTAMP, 32 KOTOPBIM YKa3bIBAETCSI JlaTa
U BpeMsI B CTPOTO OTIpeieJIeHHOM (hopMaTe:

TIMESTAMP 'YYYY-MM-DD HH:MI:SS[.FFFFFFFFF] [{+|-}HH:MI]"

O6osnauyenune FFFFFFFFF npencTaBJiser JOJIM CEKYH/IbI U He ABJIseTcs 06sa3aTe bHbIM. o
CEeKYH/IbI 3aHMMAIOT OT OJHO# /10 neBsiTh 1 p. Heobsa3arenbHOe cMeleHne 4acoBOro 1mosica
(+HH: MI ') MoxeT cofiep:KaTh 3HAK <ILTIOC» WJIH «MUHYyC». Hackl Bcerna 3agafoTcs B 24-4a-
coBOM (hopMmare.

Ecnu B tutepasie tuna TIMESTAMP e ykazano cMmeliienre 4acOBOroO Mosica, 110 yMOJI-
YaHUI0 Oy/IET UCTIOIBE30BATHCS YACOBOI TTOSIC TEKYIIETO CeaHca.
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B crenyroniem xone PL/SQL npescTaBieH0 HECKOIBKO OITYCTUMBIX JIMTEPATIOB TUTIA DATE
1 TIMESTAMP:

DECLARE
tsl TIMESTAMP WITH TIME ZONE;
ts2 TIMESTAMP WITH TIME ZONE;
ts3 TIMESTAMP WITH TIME ZONE;
ts4 TIMESTAMP WITH TIME ZONE;
ts5 DATE;
BEGIN
--[Be uudpbl ANA poneit CekyHAbl
tsl := TIMESTAMP '2002-02-19 11:52:00.00 -05:00';

--9 undp AnAa ponein cekyHApl, 24-4acoBoW ¢opmart.
ts2 := TIMESTAMP '2002-02-19 14:00:00.000000000 -5:00';

--be3 ponein cekyHAbl
ts3 := TIMESTAMP '2002-02-19 13:52:00 -5:00';

--be3 4acoBoro nosAca, MO YMONYaHWK MCNOMb3yeTCA 4acoBOW MOAC TeKylWero ceaHca
ts4 := TIMESTAMP '2002-02-19 13:52:00';

--Jintepan Tuna DATE

ts5 := DATE '2002-02-19';
END;
Dopwmart murepasios DATE u TIMESTAMP onipeziesisiercst ctangapramu ANSI/ISO; usmeHnuts ero
He CMOJKeTe HU BbI, HU aJIMUHUCTPATOp 6a3bl JaHHBIX. [[09TOMY HCIIOIb30BaHIE TUX JIUTE-
paoB yMECTHO Be3Jie, Te B TPOTPAMMHOM KOJIe TOJIKHBI 33/1aBaThCI KOHKPETHBIE 3HAUEHM ST
(HampuMep, KOHCTAHTHI ) 1aThl/BPEMEHU.

Oracle mosBoJisteT ucnosb3oBarh B autepanax TIMESTAMP nmeHa perioHOB Yaco-
BBIX 0sicoB — Hampumep, TIMESTAMP '2002-02-19 13:52:00 EST'. Oxmaxo ciexyet
MIOMHHUTB, YTO 9Ta (DYHKIIMOHATIBHOCTD BBIXOIUT 32 paMKK cTanaapra SQL.

Ta6bnuua 10.2. MiMeHa MHTepBasbHbIX 31EMEHTOB

Uma Onucanue

YEAR Konnuectso net B AvanasoHe ot 1 o 999 999 999
MONTH Konnyectso Mecsaues B avana3oHe ot 0 go 11

DAY Konunyectso aHelt B avanasoHe ot 0 go 999 999 999
HOUR Konuyectso yacos B AnanasoHe ot 0 go 23

MINUTE Konnuyectso MMHYT B AnanasoHe oT 0 go 59

SECOND Konunyectso cekyHa B ananasoHe ot 0 4o 59,999 999 999

NMpeobpa3zoBaHusa MHTEpPBaIOB

WHTepBas COCTOUT M3 OTHOTO UJIM HECKOJIBKUX 3JIEMEHTOB /IaThl/BpeMeH. Hanprumep, untep-
BaJl MOKHO BBIPa3HTh B TOZIaX U MECSIIaX, Yacax U MUHYyTaX ¥ T. 1. B Tabu1. 10.2 nepeunciienst
CTaHJIAPTHBIE UMEHA BCEX ITUX 3JieMeHTOB. OHM UCIIOB3YIOTCSI B (DYHKITHUSIX TPeoOpa3oBaHIst
THUIIOB JAHHBIX U B BBIPAXKEHUSIX, O YeM MOAPOOHO PACCKA3hIBAETCA B CJAEAYIONINX paseax.
ITpu ucnosb3oBanuy B GYHKIUAX MPeoOPa3OBAHUS TUIIOB UMEHA 3JIEMEHTOB MHTEPBaJIa
He 4yBCTBUTEJbHBI K peructpy. Hanpumep, o6o3HaueHns YEAR, Year 1 year S5KBUBAJICHTHBL.
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Mpeo6pazoBaHue uncen B UHTEpPBaJbl

qDyHKLHHINUMTOYMINTERVALIlNUMTODSINTERVAL IIpe/IHa3HaYeHbI ]I Hpeo6paSOBaHHH,OT-
JleJIbHBIX YMCJIOBBIX 3HAUEHWIT B 3HaUeHUs TUIla INTERVAL. HpI/I BbBI3OBE (byHKHI/H/I 3a1al0TCA
YUCJIO0BOE 3HAYCHNE U OJWH U3 IJIEMEHTOB UHTEPBaJia, NIEPEIYNCIECHHDBIX B tabu. 10.2.

@DyHKIMs NUMTOYMINTERVAL TIpeoGpasyeT YncI0Boe 3HaYeHNe B MHTepBas TUIla INTERVAL YEAR
TO MONTH, a (pyHKIMsT NUMTODSINTERVAL — B MHTepBas TUTIa INTERVAL DAY TO SECOND.

B caenytoriem npuMepe GyHKIMS NUMTOYMINTERVAL UCIIOJIb3yeTCs IS TPeobpasoBaHust
snauenns 10.5 B 3HaueHMe Trma INTERVAL YEAR TO MONTH. BTopoii aprymeHT — cTpoKa Year —
YKa3bIBaeT, UTO 33/IaHHOE B IEPBOM apTyMEHTE YHCJIO TIPE/ICTABIISIET KOJTMUYECTBO JIET:
DECLARE

y2m INTERVAL YEAR TO MONTH;
BEGIN

y2m := NUMTOYMINTERVAL (1.5, 'Year');

DBMS_OUTPUT.PUT_LINE(y2m);
END;

Pe3yJIbTaT BbBITIOJTHEHU X
+10-06

Kak Buaure, ucxonnoe snayerne 10.5 npeobpasoBaHo B 3HaueHue, cootBercTByoliee 10 rogam
u 6 Mecsitiam. JIio6oe 1pobHOe KOJMYeCTBO JIeT IIPpeoOpa3yeTcst B 9KBUBAJIEHTHOE KOJIMYECTBO
MecsIIeB, ¥ pe3yJIbTaT OKpYIJIsieTcs /o esoro. Hampumep, ecsn ucxoHoe 3HaUueHNE PaBHO
10,9 roza, oHo 6yner nmpeobpaszosano B 10 et u 10 Mecsities. B cienyiomem prMepe YrciIoBOe
3HaYeHNe MPeoOpasyeTcs B MHTEPBAJI THITa INTERVAL DAY TO SECOND:
DECLARE

an_interval INTERVAL DAY TO SECOND;
BEGIN

an_interval := NUMTODSINTERVAL (1440, 'Minute’);

DBMS_OUTPUT.PUT_LINE(an_interval);
END;

Pesymsrart:
+01 ©0:00:00.000000

PL/SQL procedure successfully completed.

Oracle aBromaTnuecku npeobpasyer BxoaHoe sHaueHue 1400 MUHYT B HHTEPBAJI, PaBHBII
OIHOMY JIHIO. DTO yAOGHO, IOTOMY 4TO BaM He IIPUAETCS 3aHUMAThCs 9TOU paboToii camo-
crosresbo. C moMolbio (hyHKIUI NUMTO BbI CMOJKETE JIETKO BBIBECTH JIFOG0E KOJUYECTBO
MUHYT (CEeKyH/, THEH UIN YacOB) B HOPMATHU30BaHHOM dopMare, MOHATHOM JIJI YU TATe .
10 TIOSIBJIEHUST MHTEPBAJIBHBIX THIIOB BaM IIPHUIILIOCH ObI CAMOCTOSITEBHO IPOrPAMMUPOBATD
npeo6pa3oBaHiie MUHYT B IIPABUJIBHOE KOJUYECTBO JAHEH, 4aCOB 1 MUHYT.

MNpeo6bpa3oBaHue CTPOK B UHTEPBAJIbI

Ecou dbyHKnum NUMTO mipefiHasHaY€eHb! Ui IPe0OPa3oBaHisad B HHTEPBAJIBI YU CIOBBIX
3HAYEHUH, TO /s IPeobPasoBaHUsA CUMBOJIBHBIX CTPOK MOYKHO UCIIOJb30BaTh (GYHKIUU
TO_YMINTERVAL 1 TO_DSINTERVAL. Bbi6op pyHKIMU 3aBUCUT OT TOTO, 3HAYEHUE KAKOTO THUIIA
BbI XOTUTE MOJYYUTb — INTERVAL YEAR TO MONTH miit INTERVAL DAY TO SECOND.

@DyuKiusa TO_YMINTERVAL 11peoOpasyer CUMBOJIbHYIO CTPOKY B 3HaueHue Thiia INTERVAL YEAR
TO MONTH. BrI3bIBaeTcst oHa Tak:

TO_YMINTERVAL('Y-M')
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31ech apryMeHT Y nipe/icTaBIisieT KOJIMUeCTBo JieT, a M — komdecTBo MecsiiieB. O6s13aTeIbHO
JIOJKHBI OBITH 3a1aHbl 06a 3HAYEHUS, Pas/ieJIeHHbIe Ae(prcoM.

AHaJIOTUYHBIM 06pa30M (byHKL[HH TO_DSINTERVAL Hpeo6pa3yeT CHUMBOJIBHYIO CTPOKY B 3Ha-
yeHue Tumna INTERVAL DAY TO SECOND. A BOT KaK OHA BbI3bIBAETCS:

TO_DSINTERVAL('D HH:MI:SS.FF")

3necb D — xomudecTBO AHEH, a aprymenT HH: MM :SS. FF nipeficTaBiseT 9achl, MUHYTHI,
CeKYH/IbI ¥ JIOJTU CEKYH/IbL.

Ciienyionuii ipuMep A1eMOHCTPUPYET UCHOJIb30BaHue 06enx QyHKIHii:

DECLARE
y2m INTERVAL YEAR TO MONTH;
d2s1 INTERVAL DAY TO SECOND;
d2s2 INTERVAL DAY TO SECOND;
BEGIN
y2m := TO_YMINTERVAL('40-3'); --moilt Bo3pacT
d2s1 := TO_DSINTERVAL('10 1:02:10');
d2s2 := TO_DSINTERVAL('10 1:02:10.123'); --[0NU CeEKYHSbl
END;
[Tpu BBI3OBE M060H M3 HUX HEOOXOAMMO 3a1aBaTh MOJIHBIN Habop sHayeHuil. Hanpumep,
HeJTb3s BBI3BATh (DYHKIMIO TO_YMINTERVAL, yKa3aB TOJBKO TOJI, WJIM BBI3BaTh (QDYHKIIUIO

TO_DS_INTERVAL 6e3 cexyH . MOKHO OILyCTUTD TOJBKO [OJIU CEKYH/IBL.

dopMaTUpoBaHUe UHTEPBAJIOB AJiS BbiBOAA

ITo cux Top peds I1a 0 TpeoOPa3oBaHUN HHTEPBATIOB U BBIBOJIE TAHHBIX C MCIIOJIb30BAHIEM
MexaHM3Ma HesIBHOTO NpeobpasoBanust 3nadennil. K cokaieHuio, STuM Bce M OrpaHnyIu-
BaeTcs. VIHTepBas MOXHO MepesaTh MPpH BhI30BE TO_CHAR, HO (YHKITHS HTHOPUPYET MAacKy
(opmarupoBanus. Hanpumep, BITIOSTHEHNE KOJA
DECLARE

y2m INTERVAL YEAR TO MONTH;
BEGIN

y2m := INTERVAL '4@-3' YEAR TO MONTH;

DBMS_OUTPUT.PUT_LINE(TO_CHAR(y2m,'YY "Years" and MM "Months"'));
END;

TIPUBEIET K TAKOMY PE3YJIbTaTy, KaK €CJIn OBI Macka OTCYTCTBOBaJIa:
+000040-03

Eciiit Bac He yCTpanBaeT To, Kak BBITIOJHSIETCST HESIBHOE [PeobpasoBaHue 3HAYEHNsT MHTepBaja
B CUMBOJIBHYIO CTPOKY, BOCTIOTb3yHTeCh (QyHKIINEH EXTRACT:
DECLARE

y2m INTERVAL YEAR TO MONTH;

BEGIN
y2m := INTERVAL '40-3' YEAR TO MONTH;

DBMS_OUTPUT.PUT_LINE(
EXTRACT(YEAR FROM y2m) || ' neT u
|| EXTRACT(MONTH FROM y2m) || ' mecsua'

El

END;
Teneps pesysibrat OyaeT TaKuM:
40 neTt u 3 MecAua

Dyukuus EXTRACT 6oiee mozpobHo onucana naiee B pasaene «CAST u EXTRACT».
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Jintepansbl Tuna INTERVAL

Jlutepasbl Tua INTERVAL CXO/IHBI € IUTEpasiaMu TIMESTAMP; OHU UCTIOJIb3YIOTCS /71T BCTAaBKU
WHTEPBAJIbHBIX 3HAYCHUH B BUJIC KOHCTAHT B TPOTPAaMMHBIHN Kofl. JIuTepass! Tima INTERVAL
HMEIOT CJIEIYIONINI CUHTAKCUC:

INTERVAL 'cumBoneHoe_npedcmaBneHue' HA4aneHuil_saemeHm TO KOHeYHbIl_>d/aemeHm

31ech cumMB0IbHOE _npedcmasienie — CAMBOJIbHAS CTPOKA, IIPEACTABIILIONAas HHTePBa
(omnucanuve MPeJACTaBIEHUS JIBYX TUIIOB UHTEPBAJIOB B CUMBOJIbHOM (hOpME TIPUBOAUTCS
Bbillle, B pasjeie «[IpeobpazoBanust MHTEPBAIOBY ); HAUANLHbIL dAEeMEHM 3a/1aeT HauaJlb-
HBIIl 97IEMEHT UHTEPBAJIA, & KOHEUHbLI dJleMeHm 3a/1aeT KOHEUHbI 9JIeMEeHT UHTEPBAJIA.

B otsimune ot dyHKIMiT TO_YMINTERVAL 1 TO_DSINTERVAL, JuTepasibl INTERVAL [TO3BOJISIIOT
3a[aTh MHTEPBAJ C UCIIOJIb30BAaHUEM JI0OO0M MOCIEN0BATEIbHOCTH 9JIEMEHTOB [aThl/Bpe-
menn (cM. taba. 10.2). CyuecTByeT TOIbKO ABa OTPAHMYEHMA: DJIEMEHThI JOJKHBI OBITh
TTOCJIeZIOBATEIbHBIMY, W B OTHOM WHTEPBAJe He JIOMYCKAETCS TTIePEX0/l OT MECSIIEB K THSIM.

[TpuBesieM HECKOIBKO ITPUMEPOB:

DECLARE
y2ma INTERVAL YEAR TO MONTH;
y2mb INTERVAL YEAR TO MONTH;
d2sa INTERVAL DAY TO SECOND;
d2sb INTERVAL DAY TO SECOND;
BEGIN
/* Heckonbko npumepoB MHTepBasoB YEAR TO MONTH */
y2ma := INTERVAL '40-3' YEAR TO MONTH;
y2mb := INTERVAL '40' YEAR;

/* Npumepbl uHTepsanos DAY TO SECOND */
d2sa := INTERVAL '10 1:02:10.123' DAY TO SECOND;

/* He paboTaeT B Oracle9i - 11gR2 u3-3a owubku */
--d2sb := INTERVAL '1:02' HOUR TO MINUTE;

/* [Ba obxogHbix crnocoba 3ajaHuA uHTepBana HOUR TO MINUTE,
npeacTaBnAlWero TONbKO YacTb MHTepBana DAY TO SECOND range. */

SELECT INTERVAL '1:02' HOUR TO MINUTE

INTO d2sb

FROM dual;

d2sb := INTERVAL '1' HOUR + INTERVAL '@2' MINUTE;
END;

Haunnas ¢ Oracle9i u Brtors o Oracle11g Release 2, soipakerus Buma INTERVAL
'1:02" HOUR TO MINUTE, B KOTOPBIX He YKa3bIBAETCS 3HAYEHUE KAJKIOTO BO3MOK-
HOTO 9JIEMEHTA, MOTYT UCTI0JIb30BaThCs B KoMaHax SQL, Ho He B komangax PL/SQL.
Bouiee TOT0, IPH BBITIOJHEHUH IIPOrPaMMBbI OyZIeT BBIIAHO cO00IIeH e 00 UCIIOIb30BAHUY
kioyeBoro cioBa BULK B HeBepHOM KoHTeKcTe. 110 Beeit BEPOSITHOCTH, 9Ta OMIMOKa
GyZieT NCIpaBiIeHa B CJEYIONNX BBITYCKaX MPOAYKTA.

Oracle Hopmasn3yer 3HaueHUsT MHTEPBAJIOB, YTO BechMa ya00HO. B cienyiomem mpumepe
72 yaca 15 MmuHyT 1ipeobpasyiorcs B 3 aHs1, 0 yacoB u 15 MUHYT:

DECLARE
d2s INTERVAL DAY TO SECOND;

BEGIN
SELECT INTERVAL '72:15' HOUR TO MINUTE INTO d2s FROM DUAL;
DBMS_OUTPUT.PUT_LINE(d2s);

END;
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Pesyprar:
+03 00:15:00.000000

Oracle nmouemy-To HOpMaAJIK3YET TOJIBKO CTapilke 3HadeHus (4achl B JaHHoM rpumepe). ITo-
IbITKA 3aaTh MHTEpBaJ 72:75 (72 yaca u 75 MUHYT) IIPUBEIET K OIMINOKe.

CAST v EXTRACT

Cranpaprabie yskimn SQL CAST 1 EXTRACT 4acTO OBIBAOT TTOJIE3HBIMU ITPU PaboTe ¢ 1aToi/
BpemereM. DyHKIM CAST nosBuiIach B Oracle8 kak MexaHHU3M SIBHOTO OIIPeIeIeH s TUIIOB
koJutekiuii, a B Oracle8i ee BoamoskHOCTH GbLIH paciupenbl. Tenepb GyHKIUs CAST MOKET
UCIIOJIb30BAThCA I IIPeoOpa3oBaHus 3HAYeHUH JaThl/BPEMEHU B CUMBOJIbHbIE CTPOKH,
u Haobopor. DyHKkIMa EXTRACT, BBefienHast B Oracle9i, mo3BoisieT BhIAEIATH OTAEIbHbIE
KOMIOHEHTHI U3 3HAYEH W JIaThl/BPEMEHH U MHTEPBAJIOB.

dyHkuyusa CAST

OyHKIIS CAST MOXKET UCIOJIB30BATHCS JJIST BBIMOJHEHUsI CEAYIONNX OTIepaIuil ¢ 1aToii/
BpEMEHEM:
Q mnpeobpazoBaHue CUMBOJIBHON CTPOKHU B 3HAYEHUE JaThl/BPEMEH,

O npeobpa3oBaHiie 3HAYCHUS JAThl/BPEMEHU B CUMBOJILHYIO CTPOKY;

O mnpeobpaszoBanue 3HAUYEHUST OJJHOTO TUIIA [AThl/BpeMeHN (HanpuMmep, DATE) B 3HaYeHHe
npyroro tuma (HarmpumMep, TIMESTAMP).

ITpu ucnosb3oBanuu GYHKIUU CAST JiJis TPe06PasoBaHMsl 3HAYECHUIT IaThl/BPEMEHU B CHM-

BOJIbHBIE CTPOKM U 00PAaTHO yYUThIBAIOTCH 3HaYeHus rapamerpoB NLS. YTo6bl ipoBepuTh

cBou Hactpoiiku NLS, 3anmpocure npeacraBienue V$NLS_PARAMETERS, a JIJIsT UX U3MEHEHUSI

HCTIOTh3yeTcs KoMaHa ALTER SESSION. [Tapametpsr NLS nisa nater/Bpemenu:

O NLS_DATE_FORMAT — KCIIOJIb3Y€ETCS TIPH IIPe0OPa3OBaHUU B TUII JAHHBIX DATE 1 06paTHO;

O NLS_TIMESTAMP_FORMAT — UCIIOJIb3YETCs IIPK IIPe0OPA30BAHMM B TUIIbI JAHHBIX TIMESTAMP
1 TIMESTAMP WITH LOCAL TIME ZONE.

Q NLS_TIMESTAMP_TZ_FORMAT — HCIIOJIb3YETCA 1IpU Hp€O6paSOBaHI/II/I B TUII JaHHBIX TIMESTAMP
WITH TIME ZONE 1 06paTHO.

B ciieyioniem mpuMepe IoKa3aHo, Kak BBITOJIHSIETCST KaKIbIN THIT peoOpasoBanust. [Ipe-
nmojaraeTcs, 4To A NLS_DATE_FORMAT, NLS_TIMESTAMP_FORMAT m NLS_TIMESTAMP_TZ_FORMAT
HCIIOJIb3YIOTCSI 3HAYEHHUST 110 YMOJIYaHUIO 'DD-MON-RR', 'DD-MON-RR HH.MI.SSXFF AM' 1 'DD-
MON-RR HH.MI.SSXFF AM TZR' COOTBETCTBEHHO.

DECLARE
tstz TIMESTAMP WITH TIME ZONE;
string VARCHAR2(40);
tsltz TIMESTAMP WITH LOCAL TIME ZONE;
BEGIN
-- MNpeobpasoBaHue CTpPokKU B AaTy/Bpems
tstz := CAST ('24-Feb-2009 ©9.00.00.00 PM US/Eastern’
AS TIMESTAMP WITH TIME ZONE);
-- MNpeobpa3oBaHue AaTbl/BpeMeHn 06paTHO B CTPOKY
string := CAST (tstz AS VARCHAR2);
tsltz := CAST ('24-Feb-2009 ©9.00.00.00 PM'
AS TIMESTAMP WITH LOCAL TIME ZONE);

DBMS_OUTPUT.PUT_LINE(tstz);

DBMS_OUTPUT.PUT_LINE(string);

DBMS_OUTPUT.PUT_LINE(tsltz);
END;
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Pesyprar:

24-FEB-09 09.00.00.000000 PM US/EASTERN

24-FEB-09 09.00.00.000000 PM US/EASTERN

24-FEB-09 09.00.00.000000 PM

3/1ech Ha OCHOBE CUMBOJIBHOI CTPOKU TeHEPHUPYeTCs 3HaYeHne Tuiia TIMESTAMP WITH TIME
ZONE, KOTOpOE IpeobpasyeTcst B VARCHAR2, a 3areM B TIMESTAMP WITH LOCAL TIME ZONE.

Pe3onHo cripocuTh — 3a4eM HUCIOJB30BaTh CAST? [leiicTBUTENBHO, 3Ta (DYHKIUS YACTUIHO
TepeKphIBaeTcs ¢ YYHKINUSAME TO_DATE, TO_TIMESTAMP 1 TO_TIMESTAMP_TZ. OHako QyHKITHS
TO_TIMESTAMP MOJKET ITOJIy4aTh B KaueCTBE BXO/IHBIX TaHHBIX TOJIBKO CTPOKY, TOT/la KaK CAST
MOKET TIOYYUTh CTPOKY WJiiu DATE U 11peoOpa3oBaTh MoJydeHHOe 3HaYeHe B TIMESTAMP.
Takum 06pa3oM, CAST HCIIOJB3YETCSI B TEX CJAyYasiK, KOTa BO3MOXKHOCTEN DyHKIUI TO_
OKazbIBaeTcs HepoctaTouHo. Ho ecin 3aady MOKHO PermmTh py OMOIU (GyHKIUK TO_,
JIydIlle UCTOJIb30BATh UMEHHO €€, TOTOMY YTO KOl OOBIYHO MOIydaeTcsi 6osiee OHSITHBIM.

B komanze SQL npu BbizoBe CAST M0OKHO yKa3aTh pa3Mep 3HAYE€HUS TUIIA TAHHBIX,
narnpumep CAST (x AS VARCHAR2(40)). Oxnako PL/SQL ne mo3BossieT 3a1ath
pa3Mep 3HAYEHU:I 1[eJ1eBOr0 TUIIA JaHHBIX.

dyHkuma EXTRACT

OyuKius EXTRACT UCTIOJIB3YETCS 1J1sT U3BJI€UEH VI KOMIIOHEHTOB U3 3HAYEHUST JIAThl/BPEMEHH.
CunTakcuc:

EXTRACT (umsa_komnoHeHma, FROM {Oama_Bpems | uHmepBan})

31ech UMs_KOMNOHEHMA — VUM OJTHOTO U3 3JIeMEHTOB /IaThl/BpeMEHH, TIePeUnCIeHHBIX
B Tab. 10.3. VIMeHa KOMIIOHEHTOB HE YyBCTBUTEJIbHBI K PETUCTPY CUMBOJIOB. B aprymeHnTe
dama_epems WV Unmepeas 3aaeTcsa AeHCTBUTEIbHOE 3HAYEHNE JaThl/BPEMEHU WM UH-
TepBaja. Tum Bo3BparmaeMoro GyHKINeH 3HaYeHUS 3aBUCUT OT M3BJIEKAEMOTO KOMITOHEHTA.

Ta6nuua 10.3. IMeHa KOMMNOHEHTOB AaTbl/BpeMeHn anst dyHkumm EXTRACT

UMsa koMnoHeHTa BosspamaeMblﬁ TUN AdHHbIX
YEAR NUMBER
MONTH NUMBER
DAY NUMBER
HOUR NUMBER
MINUTE NUMBER
SECOND NUMBER
TIMEZONE_HOUR NUMBER
TIMEZONE_MINUTE NUMBER
TIMEZONE_REGION VARCHAR2
TIMEZONE_ABBR VARCHAR2

B caenyiomem npumepe GpyHKImsa EXTRACT MCTIOJIB3YETCS IS TPOBEPKU TOTO, SABJISIETCS JIN
TEKYIIHiT Mecsiil HostOpeM:

BEGIN
IF EXTRACT (MONTH FROM SYSDATE) = 11 THEN
DBMS_OUTPUT.PUT_LINE( 'Celiyac Hosabpb');
ELSE
DBMS_OUTPUT.PUT_LINE( 'Celi4ac He Hoabpb');
END IF;
END;
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@Oyuknuio EXTRACT yI00HO UCIIOJIb30BATh B TEX CJAYyYasX, KOT/A YIIPABJICHUE TOTOKOM BbI-
TIOJTHEHUST TIPOTPAMMBI OCYIIECTBIISIETCS B 3aBUCHMOCTH OT 3HAYEHNSI OJHOTO 13 3JIEMEHTOB
JIaThl/BPEMEHH, a TAKKe B T€X CJIydasx, Korga TpedyeTcs MOJIydYUuTh YUCTOBOE 3HAYECHIE
OJTHOTO W3 3JIEMEHTOB /IaThl/BPEMEHN.

ApudpmMeTnueckue onepauum
HaA 3HAaYeHUSIMMU AaTbl/BpeMeHu

OCHOBHBIE OIIepanuy Hajl 3HAYEHUAMH AaThl/BpeMenn B Oracle cBomATCA K crepyiomeMy

Habopy:

O IIpubapieHne WIn BHYUTaHIE HHTEPBAJIa U3 3HAYEHN JAThl/BPEMEH.

O BpluMTanne OAHOTO 3HAYEHMsI JAThl/BPEMEHU U3 APYTOTO AJIs ONpeIeIeHNsT MHTepBaia
MEXKIY ABYMsI SHAYECHUSIMH.

Q TlpubasjieHne UM BBIYUTAHKUE OJHOIO UHTEPBAJIA U3 PYTOTO.

O YMHOXKeHME WK JeJIeHNe MHTepBaJIa Ha YHCIIO.

[To MCTOPUYECKUM TIPUYMHAM £ Pasfe]bHO PacCMaTpUBAI0 apupMeTHIECKUE ONEPaIiu CO

3HaYeHMsMU THIa DATE U Ollepallii, B KOTOPBIX 3a1eliCTBOBAaHbI THIIBI ceMeicTB TIMESTAMP

1 INTERVAL.

Onepauyumn ¢ Tunamu TIMESTAMP n INTERVAL

BorumciieHust ¢ MHTEpBalaMy «IHU/CEKYH/IbI» JIETKO BBITIOJHSIOTCS TP paboTe ¢ THITaMu
TAHHBIX ceMelicTBa TIMESTAMP. Co3zaiiTe 3Hadenrie INTERVAL DAY TO SECOND 1 MCIIOJIB3YHTE €TO
P CJI0KeHUH 1 Bbruutanuu. Hanmpuwmep, npubasienue k rekymieii nate 1500 aueit, 4 yacos,
30 MUHYT 1 2 CeKYH/I BBITIOJIHSETCS CeAYIOUMM 00pasoM:
DECLARE

current_date TIMESTAMP;

result_date TIMESTAMP;
BEGIN

current_date := SYSTIMESTAMP;

result_date:= current_date + INTERVAL '1500 4:30:2' DAY TO SECOND;

DBMS_OUTPUT.PUT_LINE(result_date);
END;
C uHTepBaIaMU <TO/bI/MECSIIIBI» JEJI0 0OCTOUT caokHee. [Ipogo/IKUTENBHOCTD JI0O0TO JAHS
cocrasisieT 24 vaca, nin 1440 munyT, win qaxke 86 400 cekyHm, HO He BCe MECSITHl UMEIOT
OIMHAKOBYIO MPOJOJIKUATENBHOCTD B fHAX: 28, 29, 30 wnu 31 newns. 1o atoit mpuunne mpo-
cToe TIpubaBJIeHNE OJJHOTO MECSIIa K JaTe MOJKET MIPUBECTH K HEOHO3HAUHOMY PE3yJIBTaTYy.
JotycTuM, Bbl IpUGABIISETE OAUH MECSI K [IOCJEHEMY THIO Mast; 4TO MOJYUUTCS — HOCIIE] -
HUI JIeHb UIOHS WX HelelicTBUTeNbHas gaTta 31 uioHsa? Bce 3aBUCHUT OT TOTO, YTO JOJIKHBI
TIPEICTaBJISITh UHTEPBAJIBI.

Oracle npepocrasisier HeOOXOAMMbIE CPECTBA IS IOJTyYeH s JI0OOr0 U3 ATUX PE3YJILTaToB.
IIporpamMmucT cam peliaeT, KAaKOH BapUaHT MTOBEIEHUS JOJIKEH PEAM30BaThCs CUCTEMOM.
Ecan komern mecana gomsxken GbITh mpeobpazosan B koner mecana (31 mas + 1 mecarn =
= 30 uioHs), UCTOJB3YiiTe (DYHKIINIO ADD_MONTHS. Eciii u3aMeHenue 1HsI Mecsiia HesKeIaTe bHo,
UCIIoJb3yiTe 3HaueHre INTERVAL YEAR TO MONTH. B atom ciydae nipu ipubasiennu K 31 mas
2008 roga INTERVAL '1' MONTH 6yzet mosydeno sHauerne 31 mions 2008 roma, a CYB/] BbI-
ZIacT coobienue 06 onmoKe.

Boruncsiennsa ¢ Tunom INTERVAL YEAR TO MONTH Jrydllle 3ape3epBUPOBATh IS T€X 3HAYCHUH
[IaThl/BPEMEHN, KOTOPBIE YCEKAIOTCST [0 HAYAILY MECSIIIA WU, CKAKeM, TI0 15 4rcity — oHu I10-
X0 TIOAXOMISAT JJIs1 KOHIa Mecsitia. Eciin Bam moTpebyercst IpHOABHUTH UK BBIYECTH CKOJIBKO-TO
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MecsIeB (W JIeT — aHaJIOTHYHAsT MPobJeMa BOSHUKAeT pU NMpubaBIeHUH OJHOTO KO/Aa
K 29 despansa 2008 roga) us gaThl, B KOTOPOH MOXKeET OBITh 3a7€HCTBOBAH KOHEI[ MECSIIA,
UCIIONTh3YIiTe PYHKIIMIO ADD_MONTHS. JTa QyHKIMS, BO3BpAIIaionast TUI DATE, pemaeT mpo-
GJsiemy 1peoGpa3oBaHueM COOTBETCTBYIOUIMX AT B OCJAEHUN AeHb Mecsil[a BMECTO BbIIa4yn
ommb6ku. Haripumep, ADD_MONTHS ( ' 31-May-2008',1) seprer 30 utonst 2008 roga. [Tosryuentoe
3HaueHme DATE He COJIEePKUT JaHHBIX 9aCOBOTO Tosica (M T0JIeli CeKYH); CIIH B Pe3yJIbTaTe
JIOJIKHBI TIPUCYTCTBOBATH 3TH KOMIIOHEHTBI, BaM MTPUIETCS PEATU30BATH OTIOJTHUTETHHYIO
JIOTUKY U3BJICUEHNS W TTOBTOPHOTO BHECEHUS 3TUX KOMIIOHEHTOB B PE3YJIbTAT.
DECLARE

end_of_may2008 TIMESTAMP;

next_month TIMESTAMP;
BEGIN

end_of_may2008 := TO_TIMESTAMP('31-May-2008', 'DD-Mon-YYYY');

next_month := TO_TIMESTAMP(ADD_MONTHS(end_of_may2008, 1));

DBMS_OUTPUT.PUT_LINE(next_month);
END;

Pesymsrat:
30-Jun-2008 ©0:00:00.000000

AnanoruuHoii Q)yHKHI/II/I BbIYMTaHMsI SUBTRACT_MONTHS He CcyliecTByeT, HO ADD_MONTHS MOKHO
BbI3bIBATb C OTPUILATEJIbHBIM KOJIMYECTBOM MECAIIEB. HaHpHMep, BBI30OB ADD_MONTHS ( current_
date, -1) B I[IPUBE/ICHHOM ITPpUMEDPE BEPHET AaTy 3a O/IUH MECAIL /10 ITOCJEAHETO /IHA allpeJid.

Onepauun c Tunom DATE

B omnepanuAax ¢ TUIIOM DATE MOXXKHO MCIIOJIb30BaTh KaK 3HaueHUsI INTERVAL, TaK 1 YMCJIOBbIE
3Ha4YeHU g, TPpEACTaBJAAIONNE THU U UX [TOJIH. HaHpMMep, HpI/I6aBﬂ€HI/I€ OJHOTO IHA K TeKy].[Ieﬁ
JlaTe 1 BpEMEHU BBITIOTHAETCA TaK:

SYSDATE + 1
ITpubasJieHre YeTHIPEX YacoB K TEKYIIEeH [aTe 1 BPEMEHU:
SYSDATE + (4/24)

OGpaTuTe BHUMaHKe Ha UCIIOJIb3oBaHue apobu 4,/24 mecto 1/6. IIpu ureHnn Koaa cpasy
CTAaHOBUTCS SICHO, YTO 3HaU€HMeE, BO3BpaliaeMoe SYSDATE, yBeJIMUUBaeTCs Ha 4 yaca; a eciia
UCIIOJIb30BaTh 1/6, IPOrpaMMUCT, KOTOPBIi OyAeT 3aHUMAaThCS COITPOBOKIEHIEM Ko/a, OyaeT
JIOJITO JIOMaTh TOJIOBY HaJl TEM, UTO JOJIKHA O3HAYaTh ATa TAaMHCTBEHHAast Apobb. [y elne
60oJee IBHOTO BBIPAKEHNS HAMEPEHUH MOKHO BOCIIOIb30BaThCs MMEHOBAHHOM KOHCTAHTOI:

DECLARE
four_hours NUMBER := 4/24;
BEGIN
DBMS_OUTPUT . PUT_LINE(
"Now + 4 hours =' || TO_CHAR (SYSDATE + four_hours));
END;

B ta61. 10.4 npuBeseHbl APpOOHBIE 3HAYEHHUSL, TIPEACTABJISAIONIME YAChl, MUHYTHI U CEKYH/IbI
mpu pabore ¢ DATE. Takske B Hee BKIIOUEHBI HEKOTOPbIE IPOOHbBIE 3HAUEHHUSI, KOTOPBIE MOTYT
HCITOJTb30BATHCS JIJIsI IIOCTPOEHUST STUX SHAYEHUI.

Ta6nuua 10.4. [1po6Hble 3Ha4YeHWs1, UCMONb3yeMble Ans NPeACTaB/eHNs AaThl
B apuMETUUECKUX Onepaumax

3HaueHue BbipaxkeHue MpencraBnser
1/24 1/24 OaunH Yac
1/1440 1/24/60 OpHa MuHyTa
1/86400 1/24/60/60 OpHa cekyHaa
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Ucnonbayiite 3nadenus: u3 tabi. 10.4, u Bam kox craner 6oJiee moHATHBIM. [IporpaMMucT,
NPUBBIKIINI K 9TUM TPeM AeInTesaM, 6e3 Tpyaa noimer, uro 40,/86400 osnauaer 40 cexyH.
IMousTh, uTo APobb 1/21610 03HAYaeT TO ke camoe, 6yIeT HAMHOTO CIIOKHEE.

BbluncneHue uHTEepBana Mexnay AByMs 3HaueHuamu DATE

I/IHTepBaJI MEKAY ABYMA 3HAYEHUAMUN N3 ceMeiicTBa TIMESTAMP BLIUMCIISIETCS IIPOCTBIM BbI-
YUTaHUEM O/IHOT'O 3HAYE€HUA U3 IPYTOro. PeSyJIbTaT BCerjia OTHOCUTC K TUILY INTERVAL DAY
TO SECOND. Hammpmmep:
DECLARE

leave_on_trip TIMESTAMP := TIMESTAMP '2005-03-22 06:11:00.00';

return_from_trip TIMESTAMP := TIMESTAMP '2005-03-25 15:50:00.00';

trip_length INTERVAL DAY TO SECOND;

BEGIN
trip_length := return_from_trip - leave_on_trip;

DBMS_OUTPUT.PUT_LINE( 'AnvHa B ¢opmMaTe [AHU HaAChl:MUHYTbI: CEKYHABI
" || trip_length);
END;

Pesymsrat:
[nvHa B dopmaTe [AHM Hacbl:MUHYTbI:CeKyHAbl +03 09:39:00.000000

I/IHTepBaJIbI MOTYyT OBIThH OTpullaTE€JbHbIMU WJIN TTOJOKUTE/IbHBIMU. OTpHL[aTeJIbeIfI HWH-
TepBaJI O3HAYAET, YTO 6omee HEeIaBHAA /1aTa BBIYUTACTCA U3 /1aThI, HaXOI[HHIefICH B IIPOIIJIOM:

18 wuioHA 1961 r. - 15 HoAbps 1961 r. = -150

3Hak pe3yJbTaTa 33/1aeT HallpaBIeHHOCTh MHTepBaJIa. K coxxanennio, He CyIiecTByeT yHKIINN
abCOJTIOTHOTO 3HAYEHUS JIJIsI MTHTEPBAJIOB — aHaJIora (hYHKIINH ABS JIJIST YUCIOBBIX 3HAYEHH.

Ecsut BBI BBIUmC/ISICTE MHTEPBAT MEXKY ABYMS 3HAUCHUSIMU TUTIA DATE, Pe3yJIBTaTOM SIBJISIETCS
KOJINYECTBO 24-9aCOBBIX 1ePUOI0B (He TO Ke caMoe, YTO KOJUYECTBO [THEN ) MEKIAY HUMHU.
Ecnm monyyeno 1enouncienHoe 3HaYeHNe, TO PA3HOCTD MPEICTABISICT TOYHOE KOTIMIECTBO
nueit. Ecou ske sHaueHMe ABJSIETCs APOOHBIM, TO PA3HOCTh BKJIIOUAET TaKsKe HEKOTOPOe KO-
JIMYECTBO 9aCOB, MUHYT U ceKyHA. Cireaytomnuii mpuMep B3SIT W3 MPEIBIYIIETO pa3aesa, HO
B HEM HCIIOJIb3yeTCs TUTI DATE:
BEGIN

DBMS_OUTPUT.PUT_LINE (

TO_DATE('25-Mar-2005 3:50 pm', 'dd-Mon-yyyy hh:mi am"')

- TO_DATE('22-Mar-2005 6:11 am', 'dd-Mon-yyyy hh:mi am')
)
END;
Pesynprart:
3.40208333333333333333333333333333333333
Tpu aust — mousTHO, HO uTO Takoe 0.40208333333333333333333333333333333333? laret
YaCTO yCEKAIOTCs Tiepe/] BHIYUTaHUEM WJTH Ke yCeKaeTcs oJIydeHHbIH pe3yabrat. Mcmosb3o-
BaHUe TUIIOB INTERVAL 1 TIMESTAMP 3HAUUTEJIbHO YIIPOILIAET IPABUJIbHOE yCeueHue JJTUHHON
JIPOOHOI CTPOKH 10 YACOB, MUHYT U CEKYH]I.

JLJIs1 BBIYMCIIEHVSI MHTEPBAJIOB MEKITY IBYMSI 3HAUEHUSIMU DATE TaK:Ke YI00HO MOTb30BATHCS
yHKkIMEr MONTHS_BETWEEN. DYHKIIMS UMEET CIEAYIONIUNA CUHTAKCHUC:

FUNCTION MONTHS_BETWEEN (dama_1 IN DATE, dama_2 IN DATE)
RETURN NUMBER

@DyHKius MONTHS_BETWEEN paboTaeT 1o CJIeAyONM IIPABUJIAM:

O Ecuu dama_1 nacrymaer mossxe damu._2, MONTHS_BETWEEN BO3BpAIIA€T MOJIOKUTEIHLHOE
YHUCJIO.
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O Ecau dama_1 Hactymaer paHbliiie damvi_2, MONTHS_BETWEEN BO3BpalllaeT OTPHUIIATENbHOE
YUCJIO.

O Ecau dama_1 v dama_2 oTHOCATCSA K OJHOMY Mecsily, (DyHKIMs BO3Bpallaer ApoOHoe
3HaueHne n3 auamnasona ot —1 go +1.

O Ecau dama_1 v dama_2 npuxosaTcs Ha MOCJIEAHUE THU COOTBETCTBYIONIMX MECSIIEB,
(byHKIMA BosBpamiaer 1enoe yucio (6e3 IpoOHOro KOMIOHEHTA).

O Ecau dama_1 v dama_2 0THOCSATCS K PasHbIM MECSIIIaM U XOTsI bl OJIHA U3 HUX HE IPUXO0-
JIATCST Ha TIOCJIEIHUI IeHb Mecsia, (DyHKIIMsS Bo3BpamiaeT ApobHoe sHaueHue. (/IpobGHbIit
KOMIOHEHT BBIYUCIISIETCS JIJIS MECSITIEB, COCTOSIINX U3 31 [IHS, C y4eTOM Pa3HUIIBI KOM-
[IOHEHTOB BPEMEHU JIBYX /IaT.)

HeckosibKo IPUMEPOB UCIIOIb30BaHMsI MONTHS_BETWEEN:

BEGIN
-- Pa3HoOCTb mexay AByMA nocsiegHUMU AHAMWU MecAueB,

-- nepBbin MeCAL HacCcTynaeT paHblle BTOPOro:

DBMS_OUTPUT . PUT_LINE(
MONTHS_BETWEEN ('31-JAN-1994', '28-FEB-1994'));

-- Pa3HOCTb Mexay ABYMS MOC/AeAHUMU AHAMU MecsueB,
-- nepBblii MecAL HacTynaeT No3xe BTOPOro:
DBMS_OUTPUT.PUT_LINE(

MONTHS_BETWEEN ('31-MAR-1995', '28-FEB-1994'));

-- [IBe gaTbel OAHOro Mecaua:
DBMS_OUTPUT.PUT_LINE(
MONTHS_BETWEEN ('28-FEB-1994', '15-FEB-1994'));

-- BbluucnexHus c ApO6HHM KOMMNOHEHTOM:
DBMS_OUTPUT . PUT_LINE(

MONTHS_BETWEEN ('31-JAN-1994', '1-MAR-1994'));
DBMS_OUTPUT . PUT_LINE(

MONTHS_BETWEEN ('31-JAN-1994', '2-MAR-1994'));
DBMS_OUTPUT . PUT_LINE(

MONTHS_BETWEEN ('31-JAN-1994', '10-MAR-1994'));

END;

PesynsraTsr:

-1

13

.4193548387096774193548387096774193548387

-1.03225806451612903225806451612903225806

-1.06451612903225806451612903225806451613

-1.32258064516129032258064516129032258065

BeposiTHO, BbI 3aMETUJIK 3/1€Ch OIIPEAEIEHHYI0 3aKOHOMePHOCTh, Kak yske ObL10 cKazaHo,
(byHKITMSI MONTHS_BETWEEN BBIYKC/ISIET APOOHBII KOMIIOHEHT KOJUUECTBA MECATIEB MCXO/IS 13
TIPEITTOTIOKEHNS, UTO KAKABIN Mecstl cofiep:kuT 31 menn. [loaToMy Ha KaskKbIil IeHb CBEPX

[OJIHOTO Mecsiia K pesyJisrary npubasssiercst 1/31 mecsiia:
1/31 = .@32258065. ..

B cooTtBeTcTBUY € 9TUM TTPAaBUIIOM KOJTITYecTBO MecsatieB Mexay 31 aaBaps 1994 rona n 28 des-
pans 1994 roxa pasHo 1 — ymobHoe 1estoe ynciao. OQHAKO KOJTUIECTBO MECSIIEB MEKIY
31 auBaps 1994 roma u 1 mapra 1994 romga ysenmunBaercs Ha .032258065. Kak u B ciyyae
¢ BBIYMTaHUEM DATE, ipu paboTe ¢ MONTHS_BETWEEN 94acTo UCIIOJIb3yeTcst (DyHKITHST TRUNC.

CMewaHHoOe ucnonb3osaHue DATE u TIMESTAMP

PeSy]IbTaTOM BbIYUTaHUA IBYX TIMESTAMP aBJIseTCsl 3HadeHue Truira INTERVAL DAY TO SECOND.
PeSy]II)TaT BbIYMTAHUSI C IBYMsI 3Ha4Y€HUsIMU DATE IIpecTaBJIsIET c000i1 4MCI0BOE 3HAYEHHE.
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CooTBeTCTBEHHO, ec/i TPeOyeTCst BBIYECTh OJHO 3HaYeHue DATE U3 [PYroro U BEPHYTh 3Ha-
yeHure INTERVAL DAY TO SECOND, BaM Iipuzercs npeobpa3oBaTh DATE B TIMESTAMP (yHKIMel
CAST. ITpumep:

DECLARE
dtl DATE;
dt2 DATE;
d2s INTERVAL DAY(3) TO SECOND(®);
BEGIN
dtl := TO_DATE('15-Nov-1961 12:01 am', 'dd-Mon-yyyy hh:mi am');
dt2 := TO_DATE('18-Jun-1961 11:59 pm', 'dd-Mon-yyyy hh:mi am');

d2s := CAST(dtl AS TIMESTAMP) - CAST(dt2 AS TIMESTAMP);

DBMS_OUTPUT.PUT_LINE(d2s);
END;

Pesynprar:
+149 00:02:00

Ecnm 3rauenns DATE 1 TIMESTAMP CMETIIUBAIOTCS B OTHOM BhIpaskeHuu BerauTanus, PL/SQL
BBIIIOJIHSIET HesiBHOE ITpeoGpasoBaHuie DATE B TIMESTAMP. IIpumep:

DECLARE
dt DATE;
ts TIMESTAMP;
d2s1 INTERVAL DAY(3) TO SECOND(®);
d2s2 INTERVAL DAY(3) TO SECOND(®);
BEGIN
dt := TO_DATE('15-Nov-1961 12:01 am', 'dd-Mon-yyyy hh:mi am');
ts := TO_TIMESTAMP('18-Jun-1961 11:59 pm', 'dd-Mon-yyyy hh:mi am');
d2sl := dt - ts;
d2s2 := ts - dt;
DBMS_OUTPUT.PUT_LINE(d2s1);
DBMS_OUTPUT.PUT_LINE(d2s2);
END;

Pesyuprart:

+149 00:02:00
-149 00:02:00

Kak 06b1uHO 1ipu paboTe ¢ TUIIAMK JAHHBIX aThl ¥ BPEMEHHU, B IIPOrPaMMe JKeJIaTeIbHO HC-
0JIb30BaTh SIBHBIE IIPE0OPA30OBAHMSL.

Cno)xeHue u BbluUTaHUE UHTEpBanoB

B otnnune ot 3Havuenuii I[aTbI/BpeMeHI/I, onepanusga CyMMUPOBaHUA MHTEPBAJIOB BbITJIAAUT
BITOJTHE Pa3yMHO. Taxxe nMeeT CMBIC/ U BRIYUTaHNE OHOTO MHTEPBaJJa U3 APyroro. H606-
XOAUMO JIMIIb ITIOMHUTD, YTO MHTEPBaJIbl, y4aCTBYIOII[i€ B CYMMHWPOBAHWUUN UJIN BbIYUTAHWH,
JOJIZKHBI OTHOCUTBCA K OHOMY THUITY. HaHpI/IMepZ

DECLARE
dtsl INTERVAL DAY TO SECOND := '2
1

4:
dts2 INTERVAL DAY TO SECOND := ' 1:

3:4:5.6";
1:1:1.1";
ytml INTERVAL YEAR TO MONTH := '2-10';
ytm2 INTERVAL YEAR TO MONTH := '1-1°;

daysl NUMBER :

days2 NUMBER :
BEGIN

DBMS_OUTPUT.PUT_LINE(dtsl - dts2);

DBMS_OUTPUT.PUT_LINE(ytml — ytm2);

DBMS_OUTPUT.PUT_LINE(daysl — days2);
END;

3;
1;
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Pesyprar:

+000000001 02:03:04.500000000

+000000001-09

2

[Tpumep neMOHCTPUPYET Pe3yABTATHI TPEX BBIUUTAHNUN WHTEPBAIOB. B MepBhIX IBYX omepa-
[MSIX YYaCTBYIOT MHTEPBaJbl INTERVAL DAY TO SECOND 1 INTERVAL YEAR TO MONTH. B TpeTbeil
olepaluy UCIoJIb3yeTCsl BbIYMTAHNe JBYX YKCe/l. 3allOMHUTE: TIPK paboTe ¢ TUIIaMu DATE
HMHTEPBAJ MEK/LY IBYMsI 3HAUeHUSMHU DATE BbIpaskaeTcsl TUTIOM NUMBER. Tak kak MecsIl MOKeT
coctosiTh 13 28, 29, 30 mm 31 1HS, TPU MOMBITKE CYMMUPOBAHNS VI BEIYUTAHUS MHTEPBajia
«JIHU/CEKYH/Ibl» C UHTEPBAJIOM <«TOJIbl/MECSIBI» TPOUCXOAUT OMIUOKA.

YMHOXXeHMe n feJieHue UHTepBaJsioB

Omneparuu yMHOXKEHUS U IeJIEHUS He TPUMEHUMBI K IaTaM, HO 3aTO MHTEPBAJ MOXKHO YMHO-
JKUTD UJTH Pa3eTnTh Ha yncao. Heckoabko mpuMepos:

DECLARE
dtsl INTERVAL DAY TO SECOND :=
dts2 INTERVAL YEAR TO MONTH := '2-10";
dts3 NUMBER := 3;

BEGIN
-- YMHOXeHue WHTepBasna
DBMS_OUTPUT.PUT_LINE(dtsl * 2);
DBMS_OUTPUT.PUT_LINE(dts2 * 2);
DBMS_OUTPUT.PUT_LINE(dts3 * 2);

I
N
w
IS
"
o

&

-- ﬂ,eneHme WHTepBana

DBMS_OUTPUT.PUT_LINE(dtsl / 2);

DBMS_OUTPUT.PUT_LINE(dts2 / 2);

DBMS_OUTPUT.PUT_LINE(dts3 / 2);
END;

Pesyuprar:

+000000004 06:08:11.200000000
+000000005-08

6

+000000001 01:32:02.800000000
+000000001-05

1.5

Tunobl gaHHbiX INTERVAL 6e3 orpaHMueHum

VHTepBasibl MOKHO OOBSIBJATH C PA3HbIM YPOBHEM TOYHOCTH, IPUYEM 3HAUEHUS PA3HON
TOYHOCTBIO HE MOJHOCTBIO COBMECTUMBI MesKy cob6oiit. [TpobiieMa 0coOOEHHO HATJISITHO TIPO-
SIBJISIETCS TIPU HAMIMCAHUU TIPOLIEAYP U (PYHKITNN, TOTYYAIONIUX TapaMeTphl TUIIa INTERVAL.
OG6paTrTe BHUMaHIE Ha MOTEPIO TOYHOCTH B CIEAYIONIEM TPUMEPE, T7ie 3HaUeHUe epeMeHHO
dts yaBamBaeTcd ¢ TOMOIIbIO GYHKINH double_my_interval:

DECLARE
dts INTERVAL DAY(9) TO SECOND(9);
FUNCTION double_my_interval (
dts_in IN INTERVAL DAY TO SECOND) RETURN INTERVAL DAY TO SECOND

Is
BEGIN
RETURN dts_in * 2;
END;
BEGIN
dts := '1 0:0:0.123456789";

DBMS_OUTPUT.PUT_LINE(dts);
DBMS_OUTPUT.PUT_LINE(double_my_interval(dts));
END;
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PesysbraT BIIOTHEHWS KOZIA:

+000000001 00:00:00.123456789

+02 00:00:00.246914

ITncpsl OBLIM TIOTEPSAHBI HE TOJBKO B APOOHOI YaCTH CEKYH/I, HO M B 3HAYEHUN KOJIMYECTBA
JHel. A eciu ObI IepeMEHHOM dts OBIIO MPUCBOEHO 3HaYeHune, pasHoe 100 miu Gomee gHsAM,
MTOTIBITKA BhI30BAa (DYHKIMU double_my_interval mpuBesa 65l K omuoOKe!

Jlesio B ToM, 4TO 3a71aBaeMast 1o YMOJIYAHWIO TOYHOCTb TUIIOB JAaHHBIX INTERVAL He paBHA
MaKCHMAaJIbHO BO3MOKHOMN TouHOCTH. OOBIYHO BHI3BIBAIOIIAS TPOTPaMMa MepeaeT TOTHOCTh
nmapameTpoB mporpamme PL/SQL, Ho ¢ Tunmamu fanHbIX INTERVAL HCTIOTb3YeTCs IPUHATAS
10 YMOJTYQHHIO TOUHOCTS 2. JIJIs1 petnieHust 3Toi mpo6eMbl MOKHO BOCITOB30BaThCST THITAMU
JIaHHBIX INTERVAL, IBHO 00'bsIBJIsIEeMbIMU (€3 OrPaHUYeHUsT TOYHOCTH:

QO YMINTERVAL_UNCONSTRAINED — NpUHHUMAET Jo6oe 3HaueHue Tria INTERVAL YEAR TO MONTH
6€e3 TIoTepy TOUHOCTH;

QO DSINTERVAL_UNCONSTRAINED — IIpUHHAMAET Jo00e 3HadYeHue ThIa INTERVAL DAY TO SECOND
6€3 MOTepH TOYHOCTH.

Bocno/b3oBaBumch THoM DSINTERVAL_UNCONSTRAINED, IPUBEICHHBIN BBILLIE IPUMEDP MOKHO

HepenucaTh CIeAYIOMUM 00pa3oM:

DECLARE
dts INTERVAL DAY(9) TO SECOND(9);

FUNCTION double_my_interval (
dts_in IN DSINTERVAL_UNCONSTRAINED) RETURN DSINTERVAL_UNCONSTRAINED

Is
BEGIN
RETURN dts_in * 2;
END;
BEGIN
dts := '100 0:0:0.123456789";

DBMS_OUTPUT.PUT_LINE(dts);
DBMS_OUTPUT.PUT_LINE(double_my_interval(dts));
END;

PesyJisrar OyeT TaknuMm:

+000000100 00:00:00.123456789
+000000200 00:00:00.246913578
ObparuTe BHUMAHUE Ha TO, YTO THII JAHHBIX DSINTERVAL_UNCONSTRAINED MCIIOJIb3YETCS ABAAKIbL:
OJIMH pa3 /i 33/janus Tuma (opMaIbHOTO apaMeTpa GyHkiuu double_my_interval, a BTo-
Poii — IS 3alaHMs TUIIA BO3BPAIaeMOro 3HaueHus. B pesysibrare o1y (GyHKIIUIO MOKHO BbI-
3BIBATH JIJIs1 1700020 3HAUEHNUST TUTIA INTERVAL DAY TO SECOND 6€e3 oTepy TOYHOCTHU WU OITUOOK.

®yHKUMKM ana paboTbl C AaTol/BpeMeHeM

Oracle peanuzyer HaGop GyHKIHIT 11151 paOOTBI CO 3HAYCHUSMU TUIIA JIaThl/BpeMeHn. MHorue
U3 HUX y3Ke BCTPEYAIUCh BaM paHee B 9TOH riiaBe. Mbl He OyieM mogpoOGHO paccMaTpUBaTh
Bce GYHKIMH, HO CBOAKA B TabJ1. 10.5 II03HAKOMUT YHUTATEJISA C JOCTYITHBIMU BO3MOKHOCTSI-
mu. Eciii Kakne-To (hYyHKIIUU BaC 3aMHTEPECYIOT, 0OpalaiiTech 3a MOAPOOGHBIM OIIUCAHIEM
k cripaBoutuky Oracle SQL Reference.

W3sb6eraiitTe NCnoab30BaHUA TpaAUIMOHHBIX GyHKImii Oracle, o6pabaTbhiBaONINX 3Ha-
yenus tuna DATE, npu pa6ore ¢ HoBbiMu Tunamu ganibix TIMESTAMP. Bmecto
HUX CJIeIyeT 110 BO3MOKHOCTHU UCI0JIb30BaTh HOBbIe (hyHkimu /s TuioB INTERVAL.
A DATE-(QyHKIMM J0JEKHBI KCIIOJIB30BATHCSA TOJABKO /111 00pabOTKU 3HAUEHUT THIa
DATE.
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Meuorue u3 npuBeeHHbIx B Tabst. 10.5 dbyHKimii (B ToM Yrcsie ADD_MONTHS) IT0JIy4aioT 3Have-
Hus Tuma DATE. IIpn ncnosib3oBannyn Takux (DyHKINN ¢ HOBBIMU THITAMU JJAHHBIX TIMESTAMP
MOTYT BO3HUKHYTH P0GJieMbl. X0Ts 10001 13 3TUX (DYHKIUN MOKHO MepeaTh 3HaYCHIe
Trma TIMESTAMP, Oracle HesiBHO peo6pasyer ero K Tuity DATE, ¥ TOTBKO TOT/AA (QYHKIHS BbI-
MIOJIHUT CBOIO 3a/iauy, HallpUMeD:
DECLARE

ts TIMESTAMP WITH TIME ZONE;

BEGIN
ts := SYSTIMESTAMP;

--0bpaTuTe BHMMaHMe: B 3Ha4YeHUW NepemeHHoi ts 3apawTcA
--ApobHble cekyHApl U Hacosoit mosc.
DBMS_OUTPUT.PUT_LINE(ts);

--U3MeHeHUe 3HayeHuA ts OAHOW W3 BCTPOEHHbIX GYHKLMNA.
ts := LAST_DAY(ts);

--[pobHble cekyHapl MOTEPAHbI, a 4YacoBoi MOAC 3amMeHeH
--4acoBblM MOACOM cCeaHca.
DBMS_OUTPUT.PUT_LINE(ts);

END;

Pesyprar:
13-MAR-05 ©4.27.23.163826 PM -08:00
31-MAR-05 ©4.27.23.000000 PM -05:00

Ta6nuua 10.5. BctpoeHHble dyHKUuM Ans paboTbl CO 3HAUYEHUSAMU AaTbl/BpEMeHn

Umsa OnucaHue

ADD_MONTHS Bo3sBpaluaeT 3HaveHne DATE, nonyyeHHoe B pe3ynbTaTte yBennveHus: 3aaaHHoro
3HaueHus DATE Ha 3agaHHOe konn4yecTBo mMecsiueB. CM. «CNnoxeHue 1 BbluuTaHne
MHTEpPBaNoB»

CAST BbInonHSeT npeobpa3oBaHus MeXAy TMNaMm AaHHbIX — Hanpumep, Mexay DATE
N pasfMyHbiMK 3HadYeHnsaMm TIMESTAMP. CM. «CAST n EXTRACT»

CURRENT_DATE Bo3BpaluaeT TekyLUyto AaTy U BpeMSi B HACOBOM MOSCE CeaHca Kak 3HayeHune Tuna
DATE

CURRENT_TIMESTAMP | BosBpalLaeT TekyLlyl AaTy U BpeMs B YaCOBOM MOSICE CeaHca KakK 3HaveHue Tuna
TIMESTAMP WITH TIME ZONE

DBTIMEZONE Bo3BpallaeT cMeLleHne YacoBoro nosica 6asbl AaHHbIX 0THocUTENbHO UTC

B (hopMe CMMBONbHOM CTpoku (Hanpumep, '-05:00'). Yacosoii nosic 6a3bl AaHHbIX
Mcnonb3yeTcs ToNbKo Npu paboTe co 3HaveHusamm Tuna TIMESTAMP WITH LOCAL
TIME ZONE

EXTRACT BosBpaluaeT 3HaueHre NUMBER unn VARCHAR?2, cogepykallee KOHKPETHbIN 3ne-
MEHT AaTbl/BPeMeHV — Yac, rog Unv CokpalleHue 4acoBoro nosica.

Cm. «CAST n EXTRACT»

FROM_TzZ Mpeobpazyet TIMESTAMP 1 aaHHble YacOBOro Nosica B 3Ha4YeHWe Tuna
TIMESTAMP WITH TIME ZONE

LAST_DAY BosBpalllaeT nocneHuii AeHb Mecsia ANst 3ajaHHOr0 BXOAHOrO 3HayeHust DATE

LOCALTIMESTAMP Bo3BpallaeT Tekyluyto AaTy U BpeMs Kak 3HadveHune Tuna TIMESTAMP B nokanbHOM

4acoBOM Mosice

MONTHS_ BETWEEN Bo3BspaluaeT 3HadyeHne NUMBER, coaepxalliee KoM4ecTBo MeCALEB MeXAY ABYMS
patamu. CM. «BblumcneHne nHTepeana Mexay ABYMS 3HavyeHusmu DATE»
NEW_TIME MpeobpasyeT 3HayeHne Tuna DATE oaHOro 4acoBoro rosica B aHanornyHoe 3Ha-
yeHue apyroro nosica. PyHKUMS CYLLECTBYET AN COXPaHEHWUS COBMECTUMOCTU CO
CTapblM KOAOM; B HOBbIX MPUIOXEHUSX CneayeT ucnonb3osatb Tunel TIMESTAMP
WITH TIME ZONE wnv TIMESTAMP WITH LOCAL TIME ZONE

NEXT_DAY Bo3BpallaeT AaTy NeEpBOro AHs HEAENM, CleaytoLero 3a yKasaHHowW AaToi
NUMTODSINTERVAL MpeobpasyeT 3aAaHHOE KOJIMUYECTBO AHEW, YaCoB, MUHYT MM CeKyHA (Ha Ball Bbl-
60p) B 3HaueHune Tvna INTERVAL DAY TO SECOND

npodonicenue 5
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Ta6bnuua 10.5 (npogomkeHne)

Umsa OnucaHune

NUMTOYMINTERVAL MpeobpasyeT 3aaaHHOE KOMYECTBO rOAOB M MecsLeB (Ha Ball BbI6Op) B 3HaYeHue
Tna INTERVAL YEAR TO MONTH

ROUND Bo3sBpaluaeT 3HaveHne Tuna DATE, okpyrneHHoe A0 3aAaHHbIX eanHuL,

SESSIONTIMEZONE Bo3Bpaluaet cmeLleHne 4acoBoro nosica ceaHca (otHocutensHo UTC) B dhopme
CVMMBOJIbHON CTPOKM

SYS_EXTRACT_UTC MpeobpasyeT 3Ha4eHne Tuna TIMESTAMP WITH TIME ZONE B 3Ha4eHue
TIMESTAMP c TOI e [aTol U BpeMeHeM, HOpMasn3oBaHHoOe Mo BpeMeHn UTC

SYSDATE Bo3Bpaluaet TekyLyto aaTy n Bpems cepsepa Oracle kak 3HadeHue Tuna DATE

SYSTIMESTAMP Bo3BpaluaeT Tekyluyto AaTy u BpeMs cepeepa Oracle Kak 3HayeHue Tna
TIMESTAMP WITH TIME ZONE

TO_CHAR Mpeobpa3syeT 3HayeHWe AaTbl/BPEMEHN B CUMBOJIbHYIO CTPOKY.
CM. «lMpeobpa3oBaHve AaTtbl 1 BpEMEHW»

TO_DATE Mpeobpa3yeT cMMBONBLHYIO CTPOKY B 3HaYeHne Tuna DATE.
CM. «lpeobpaszoBaHve AaTtbl U BPEMEHN»

TO_DSINTERVAL MpeobpasyeT CMMBOMLHYIO CTPOKY B 3HaueHue Tvna INTERVAL DAY TO SECOND.
CM. «peobpa3oBaHns MHTEpPBaNoB»

TO_TIMESTAMP Mpeobpa3yeT CMMBOMBHYIO CTPOKY B 3HadeHue Tuna TIMESTAMP.
CM. «lpeobpa3oBaHve AaTtbl U BpEMEHW»

TO_TIMESTAMP_TZ MpeobpasyeT cUMBONLHYIO CTPOKY B 3HayeHune Tuna TIMESTAMP WITH TIME
ZONE. CMm. «[peobpa3oBaHve aaTtbl U BPEMEHN»

TO_YMINTERVAL MpeobpasyeT CMBOMLHYIO CTPOKY B 3HadeHne Tuna INTERVAL YEAR TO MONTH.
CM. «[peobpa3oBaHns MHTEpPBanoB»

TRUNC BosBpaluaeT 3HavyeHne Tuna DATE, yceyeHHoe [0 3aAaHHbIX eanHNUL

TZ_OFFSET Bo3BpaluaeT cMelleHne oTHocuTenbHo UTC yacoBoro nosica, 3aAaHHOrO Ha3BaHW-
eM unu cokpalleHuemM, B popme VARCHAR?2 (Hanpumep, '-05:00")

B aToM npumepe mepeMenHas ts cOMePKUT 3HaUeHNe TUTIA TIMESTAMP WITH TIME ZONE. JTO
3HaUYeHUE HESIBHO TIpeobpasyeTcst B DATE mpu mepenade LAST_DAY. ITocKosibKy B THiie DATE
He COXPaHAITCS HU APOOHbBIE YACTH CEKYHJI, HU CMelleHne 4acOBOIo I0sca, 9TH YacTh
3HAUYEHUS ts MOMPOCTY OTGpachIBaloTCs. Pesysbrar LAST_DAY CHOBa TIPHCBaMBaEeTCs ts, UTO
IPUBOAUT K BBITOJHEHNIO BTOPOTO HESIBHOTO IPeobpa3oBaHms — Ha 9TOT pa3 DATE Ipeod-
pasyercst B TIMESTAMP WITH TIME ZONE. Bropoe mpeo6pasoBaHue MoJydaeT YacoOBOU MOSIC
ceanca, MO3TOMY B CMENEHNH YaCOBOTO MOSICA B UTOTOBOM 3HaueHUH MbI Buanm —05:00.

Ouenb BaKHO TOHUMATD 9TH TPe0OPa30BaAHUSL... U n30eraTh ux. HecoMHeHHO, BbI [TPE/ICTaB-
Jisiete, Kakie KOBapHBIE OITHOKHM MOTYT TTOSIBUTHCS B TIPOTPAMME 13-32 HEOCTOPOKHOTO HC-
0J1b30BaHus (DyHKINI DATE cO 3HAYeHUSIMU TIMESTAMP. UecTHO TOBOPS, 1 HE TIPE/ICTABIISIO,
nouyemy B Oracle Bcrpoentibie (hyHKIMU DATE He ObLIN IEPerpysKeHbl [JIsi HOPMaJIbHOU PabOThI
¢ TIMESTAMP. Bynsre ocToposKHbBI!



3anucm

3anucwy (record) npezcrasiisier co60il COCTABHYIO CTPYKTYPY AAHHBIX; IPYTUMHE CIOBAMM, 3a-
ICh COCTOUT U3 HECKOJIBKKX I0JIeH, KaxkI0€e 13 KOTOPhIX 00J1a1aeT COOCTBEHHBIM 3HAYEHIEM.
3anucu B nporpammax PL/SQL oueHb n0X0KHu Ha CTPOKU B TabJuiax 6a3 JaHHbIX. 3aluch
Kak I1eJIoe He IMeeT COOCTBEHHOTO 3HAUEHUST; OJTHAKO 3HAUEHE IMEET KasKIbIH ee KOMIIOHEHT,
WJIM 110JIe, a OObeIMHEHNE UX B eUHYIO 3alUCh TO3BOJISIET XPAaHUTh U 06pabaTbiBaTh BCE
3HAUYEHUST KaK OJTHO TeJioe. 3aliCH CUTBHO YIIPOIIAT paboTy TIPOrpaMMHICTa, a TEPEXOT OT
00bsABJIEHUI YPOBHSI 110JI€H K YPOBHIO 3a1ticeii oBbiinaeT 3(hHEeKTUBHOCT HAIIKMCAHUS KOJIa.

3anucu B PL/SQL

Ka;xz[aﬂ CTPpOKa Ta6JII/IHbI COCTOHUT U3 OJJHOTO MJIN HECKOJIbKUX CTOJI6]_IOB, KOTOpbI€ MOTYT
COIEPKATD JaHHbI€ PA3HBIX THUIIOB. AHaJIOTUYHBIM O6p8.30M 3aIIMCh COCTOUT U3 OJJTHOI'O UJIN
HECKOJIBKUX TTOJIEN. CyH.IeCTByeT pu crocoba oripeaesieHn:A 3allncu, HO TI0CJIE €€ OolIpejiesie-
HUA JOCTYII K TOJIAM M MX USMEHEHNE BCET/[a BBITIOJTHAIOTCS IO OTHUM U TEM JK€ TIIPpaBUJIaM.

Caenyromiuii 610K IeMOHCTPUPYET 00bSIBIIEHNE 3aMCH Ha 6asze TabauIbl 6as3bl JaHHBIX. J[0-
[IyCTUM, UMeETCs TabJuIa st XpaHeHust HHGOPMAIIUKU O JIOOMMBIX KHUTaX:

CREATE TABLE books (

book_id INTEGER,

isbn VARCHAR2(13),
title VARCHAR2(200),
summary VARCHAR2(20090),
author VARCHAR2(200),
date_published DATE,
page_count NUMBER

)5

[[ajlee MbI MOJKEM JIETKO CO31aTh 3alliChb Ha OCHOBaHUUN O6'b$IBJIeHI/I$I 9TON Ta6JII/IIlbI, 3alloJi-
HUTDb €¢ peSyJIbTaTaMI/I 3alpoca K 6336 JAaHHDbIX, a 3aTEM pa6OTaTb CO 3HAQUYCHUAMU OTACJIbHDBIX
CTOJI6I_[OB yepes 1moJisd 3altncu:

DECLARE
my_book books%ROWTYPE;
BEGIN
SELECT *
INTO my_book
FROM books
WHERE title = 'Oracle PL/SQL Programming, 6th Edition’;
IF my_book.author LIKE '%Feuerstein%’
npodonxcenue =
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THEN
DBMS_OUTPUT.put_line ('Koa ISBN: ' || my_book.isbn);

END IF;
END;
3amnucu Takxe MOTYT OIIPEJEJAThCA Ha 6336 paHee olipee/JIEHHOTI O TUlIa. HOHYCTI/IM, B 6338
JTAHHBIX HAC MHTEPECYET TOJHKO UMST aBTOPaA 1 HazBaHWe KHUTH. BMeCTO TOTO YTOOBI MCTTOJTD-
30BaTh $ROWTYPE JJ1s1 OOBABIICHUS 3aIIMCH, MbI CO3/1a€M THUII 3AIICH:
DECLARE

TYPE author_title_rt IS RECORD (

author books.author%TYPE
,title books.title%TYPE
)
1_book_info author_title_rt;
BEGIN
SELECT author, title INTO 1_book_info
FROM books WHERE isbn = '978-1-449-32445-2';
Haurem ¢ paccMOTpeHMsI HEKOTOPBIX IPEUMYIIECTB MCII0JIb30BaHus 3amuceii. Tanee GyayT
60Jee TOAPOOHO MPEACTABIEHBI CITOCOOBI OTIPEe/IEHHS 3aTUCe U TIPUMEPHI X MCIOJIh30-

BaHWS B TIPOTPaMMax.

MpenmMyLecTBa NCNONb30BaHUS 3anucen

CTpyKTypa JaHHBIX 3alUCH MPEACTABISIET COOOI BHICOKOYPOBHEBOE CPEICTBO aPECaIy
1 06pabOTKK JAHHBIX, onpejesseMbix B porpaMmax PL/SQL (B otiuuue ot undopmMarumy,
xpausiiieiics B rabnuiax 6a3 gantbix ). [IpejicraBieHue JaHHBIX B BUIIE 3aIIUCH JaeT pa3paboT-
YUKaM OIpe/ieIeHHble TIPEMMYTIECTBA, O KOTOPBIX PACCKA3bIBAETCS B CJELYIONIUX Pas/iesiax.

A6CTpaKuMs AAHHbIX

Hcnonbays MeTos abCTpakuy IIPH MOAEIUPOBAHUU CYIIHOCTEN PeaJbHOTO MHUPA, BbI Ha-
MepeHHO 00001aeTe XapaKTePUCTUKN 00BEKTa, OT/IESAETE er0 OT 0COOEHHOCTEH KOHKPETHOI
peajM3alim, To eCcTh cTapaeTech ¢hopMHPOBATH OOOOIIEHHYIO MOEIb 0OObeKTa. IIpu cosmanuu
MOZLyJIeli KOHKPETHBIE OIIepallii MOy abCTparupyioTcs B ero uMmenn (1 cnernudpukanum
TTPOTPAMMBI ).

Y1065l CO3AaTh 3AIIKCh, HYKHO BbIAEINTD aTPUOYTHI U MOJIS OIIUCHIBAEMOTO €10 0OBEKTa,
3aTeM 3a/1aTh OTHOILEHNE MEXK/IY 9TUMU aTpUOyTaMU M IPUCBOUTH eMy MM, [Tosyunsimiics
Habop aTpubyTOB, CBA3AHHDBIX OIPEAEJEHHBIM OTHOUICHUEM, — 9TO U €CTh 3aIIKCh.

ArperaTtHbie onepauuu

Opranuzaius nHGOPMAIIUY B BUJIE 3AITHCEH TT03BOJISIET BBITIOJIHSTD OTIEPAIIMU HE TOJIbKO HaJ
OT/IETBHBIME ATPUGYTAMIL, HO U HAJl 3aIIUCHI0 KAK €/[IHBIM 1[eJTbiM. TaKie arperaTHble orepariin
JIMIID YCUJIUBAIOT abCTPAKIKIO JaHHbIX. Ha IpakTuke HEPeAKH cydan, KOraa MHTEPeC Mpe-
CTaBJISTIOT HE CTOJIBKO 3HAYEHUST OT/IEJIbHBIX TT0JIeH, CKOJIBKO COZIEPsKMMOE BCell 3aIIICH B TIETTIOM.

IIpeanonoxuM, 4To 110 POAY CBOEH AeATEIHbHOCTU MEHEKeP YacTO B3aUMOJICHCTBYET C Pas-
JIMYHBIMU KOMIaHusMu. VIHGopMalys 0 KaskAoi U3 HUX XpaHUTCs B Oa3e JaHHBIX B BHE
oraesbHO# 3arucu. CoiepKUMOE TT0JTell 9TOH 3aicy MOKET ObITh Pa3HbIM, HO [T MEHEIKEePa
9TO He uMeeT 0coboro 3Hayenus. Hanpumep, ero He MHTEpPECYeT, CKOJILKO CTPOK 3aHMMAeT
ajipec KOMITAHWH, IBe WU TpU. [aBHoe, UToOBI MH(POPMAIIIIO 0 KOMIIAHUH MOKHO OBLIO 13-
MEHSITh, QAT UM aHAIU3UPOBaTh. TAKUM 00pa3oM, OpraHu3alis JaHHbIX B BUJIE 3allUCH
03BOJIsIET 00PabaTHIBATL CBEIEHUST O KOHKPETHON KOMIIAHUU KaK €MHOE 1EJI0€, CKPBIBAs
OT/le/IbHbIe PEKBU3UTHI, €CJIM OHU He HY KHBI, HO B TO JKe BpeMst 00ecIieunBaeT JOCTYII K Kaxk-
JIOMY U3 9TUX PEKBU3UTOB.
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Taxoil MOAX0/[ TO3BOJISIET PACCMATPUBATH JAHHBIE KaK HAOOPBI 0OBEKTOB, K KOTOPBIM IPH-
MEHUMBI OTIpe/ie/IeHHbIE TTPABHIIA.

KoMnakTHOCTb ¥ NpOCTOTa KoAia

Vcnosib30BaHue 3alKceil IoMoraeT IporpaMMKCTY HCaTh GoJiee MOHATHBIA U KOMIIAKTHBIHA
KO/, KOTOPBII peke HyKAAETCS B MOAUMDUKAIINHI, COIEPKUT MEHbIIE KOMMEHTApUEB U 00b-
SABJIEHUH [IePEMEHHBIX; BMECTO MHOKECTBA PA3HOPOAHBIX IIEPEMEHHbIX OObSBJIAETCS OHA 3a-
mvich. Kog mosrydaercst 60Jiee aCTETHYHBIM, a €0 COIPOBOKIEHIE TPEOYET MEHBIIIUX PECYPCOB.

3amicu PL/SQL MoJI0KUTEIBHO BIMSIOT Ha KauecTBO KO/l KaK Ha aTale pa3paboTKH, TaKk

Y TP JIaJIbHENIIIEM cOmpoBokAeHUN. YT0OBI 60JIee IOTHO MCITOIb30BaTh BCE BO3MOKHOCTH,

TIpeZIoCTaBIseMble STUMHU 3aMeUYaTeIbHBIMUA CTPYKTYyPaMu, cCTapaiiTech MPHUAePKUBATHCS

CIIeTYIONNX PEKOMEHIATIII:

O Co3paasaiiTe 3anucu, COOTBeTCTByIOIUeE KypcopaMm. Co3aBas B IporpaMMe Kypcop, TYT
e 106aBBTe COOTBETCTBYIOILYIO 3aIUCh (MCKIIIOYEHIE COCTABJISET JIUIIb KyPCOP LIUKJIA
FOR). [Jannpie 13 Kypcopa Bcera u3BJeKaiTe TOIBKO B 3aIIUCh, HO HE B OT/EJIbHbBIE
nepeMeHHbIe. B TeX HeMHOTUX CiTydasx, KOr/a [JIst 9TOr0 IOTPeOYIOTCS AOTIOJTHUTEIbHbIE
YCUJIVS, BBI HE TIOKaJIeeTe O CTPOrOM COOJIFOIEHUU HTOTO TIPUHIIMAIIA U OLIEHITE DJIEraHT-
HOCTb MOJIy4eHHOTo Kozia. A HaunHas ¢ Oracle9i Release 2, 3amicu MoKHO UCITONB30BaTh
naxe B DML-unctpyxkimsx!

O Cospgasaiite 3anicy Ha 0cHOBe Tabumi. Eciii B IporpaMme J0JKHbBI XPaHUThCS JaHHbIE,
[POYMTAHHbIE U3 TabJIMIIBI, CO3aliTe HOBYIO 3aICh Ha Oase Tabuibl (MM BOCIIOJIb3Y -
Tech 3apaHee ONpeesIeHHON 3anuchlo). Takoii I0AX071 T03BOJIsieT 00bSIBUTH BCETO OIHY
[ePEMEHHYI0 BMECTO HECKOJIbKUX TlepeMeHHbIX. UTo el Jiydiiie, CTpyKTYypa 3anucu Gyer
aBTOMATUYECKU aJaliTUPOBAThCA K UBMEHEHUSIM B TabJIuIle IPU KasKA0M KOMITUIISIINN.

O IlepenaBaiiTe 3amucH B KaueCcTBe MapaMeTPOB. BbI3bIBaeMbIM IIPOIIEypaM IO BO3-
MOKHOCTH TIepe/laBaiiTe He OT/eTbHbIe TIecPEMEHHbBIE, a T[eJTble 3aMUCH. TeM caMbIM BBI
CHUKaeTe BEPOSITHOCTh M3MEHEHHsST CHHTAKCHCA BBI30Ba MPOIEAYP, Oarogaps demy
[POrPAMMHBIN KO CTAHOBUTCS 60Jiee CTaOMIbHbBIM.

Kypcopsl mogpobHo orrcanbl B riase 15. OQHAKO Kypcopbl TaK 4acTo KCIOAb3YIOTCS B CO-

YeTaHWK C 3aMUCSAMU, YTO OHU OYIyT 3a7efiCTBOBAHbI BO MHOTMX NIPUMEPAX 9TOU IJIaBbl.

O6bsaBneHue 3anucen

B PL/SQL cymiecrByeT Tpu criocob6a 00bsABIEHNS 3aICeii:

O 3anmch Ha OCHOBe Ta0 b, 19 06bABICHUS 3aIUCH, KaXKI0€ I10JIe KOTOPO# COOTBET-
CTBYET 3HAaYE€HUIO OJHOMMEHHOTO cTON0IA TaOINIIb, HCTIOTh3yeTCsT aTPUOYT %ROWTYPE
¢ umeHeM Tabmiel. IIlpumep 0ObABIEHNS 3aITUCH one_book, KOTOPAast UMEET Ty JKe CTPYK-
Typy, uTo 1 Tabsuna books:

DECLARE
one_book books%ROWTYPE;

O 3amnmch Ha OCHOBeE Kypcopa. [[Jist 00bsIBICHHUSI 3aITMCH Ha OCHOBE SIBHO 33IaHHOTO KyPCO-
pa WM Kypcopa, IPECTaBIeHHOTO TTePEMEHHOI, T/Ie KaK/IOE TT0JIE COOTBETCTBYET CTOMOITY
WX UMEHOBAHHOMY BBIpAKEHUIO B KOMaHe SELECT, IpeJHasHavYeH anI/I6yT %ROWTYPE.
Bot npumep o6baBIeHN 3a1IMCH, KOTOPAST IMEET Ty JKe CTPYKTYPY, UTO U SIBHBII KypCOp:

DECLARE
CURSOR my_books_cur IS

SELECT * FROM books
WHERE author LIKE ‘%FEUERSTEIN%';

one_SF_book my_books_cur%ROWTYPE;
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O 3amnuce, onpexaensieMast mporpaMMucToM. UToObl CO34aTh 3aIUCh € HYJIS, TO €CTh SIBHO
OTIPeNIeTUTh KaXkI0e MOoJie, 33/1aBast ero UMsI U TUIT JAHHBIX, CJIEyeT BOCTIOJIb30BAThCS
KOMaH/I0# TYPE...RECORD. 3HaUEHUEM IO 3aMTUCH, OTIPEEISIeMON TTPOrPAMMUCTOM, MO-
JKeT ObITh He TOJIbKO CKaJIIpHOE 3HaYeHKe, HO M ApyTas 3allich. B ciemayromieM pumepe
oTIpeZiesIsieTCs THTI 3aMHUCH, cofiepsKalieil nH(POPMAIHIo 0 THCATeThCKON Kapbepe aBTopa
KHUTH, U OObSIBJISIETCS 9K3EMILISIP 3AIIMCH TOIO TUIIA:

DECLARE
TYPE book_info_rt IS RECORD (
author books.author%TYPE,
category VARCHAR2(100),
total_page count POSITIVE);

steven_as_author book_info_rt;

O6paruTe BHUMaHVeE: B OGBSBICHUN 3alTUCH MTOJB30BATETBCKOTO THITAa aTPUGYT %ROWTYPE
He yKa3bIBaeTcsl. 3alluch B JAHHOM CJIy4yae uMeeT TUIl book_info_rt.

O6mwuii popmat oObsBIIeHKs aTPUOyTa %¥ROWTYPE TaKOB:

uma_3anucu [umsa_cxemsl. Juma_ob6vekma%ROWTYPE
[ DEFAULT|:= coBmecmumas_3anuce ];

VYka3bIBaTh MapaMeTp UM _Cxembl He 00s13aTeIbHO (€CIM OH He 3a/[aH, TO JIJIs Pa3pelieHust
CCBIJIKU HCITOJIb3yeTCs cXeMa, BHYTPU KOTOPOI KOMITMJINpYyeTCd AaHHBIN Kof). B xauecTBe
napaMeTpa umst_00seKma MOKET UCII0JIb30BAThCS SIBHBII KyPCOP, KYPCOPHAst [IepeMEHHasT, Ta-
Gniia, peJicTaBIeHNe UM CHHOHUM. Takke TIpi 0ObsIBIIEHIN MOJKHO YKa3aTh Heobs13aTeIbHOe
3HAYEHUE 110 YMOJIUYAHUIO, KOTOPOE JOJKHO GBITh 3AIIUCHIO TOTO JKE UJIM COBMECTUMOTO TUTIA.

HpI/IMep CO3/1aHuA 3allMCH Ha OCHOBE KprOpHOfI HepeMeHHOfIZ

DECLARE
TYPE book_rc IS REF CURSOR RETURN books%ROWTYPE;
book_cv book_rc;

one_book book_cVv%ROWTYPE;
BEGIN

3amuch TakKe MOKHO OOBSIBUTH U HESIBHO — HAMIPUMED, B IIUKJIe FOR ¢ KypcopoM. B cieny-
fo1eM O6JI0Ke Kojia pasziesl OObABIEHUN He COMEPKUT ONpeiesieHns 3amcu book_rec; PL/
SQL aBTOMaTHUECKH OODBSBISIET 3AMMNUCH C aTPUOYTOM %ROWTYPE:

BEGIN
FOR book_rec IN (SELECT * FROM books)
LOOP
calculate_total sales (book_rec);
END LOOP;
END;

[TockonbKy BapuaHT ¢ TYPE SIBJISIETCS CaMbIM MHTEPECHBIM U HETPUBUAIBHBIM CIIOCOHGOM
oIpe/ieJIeHNs 3aIiCH, PACCMOTPHUM €ro GoJiee TToAPOOHO.

3anucu, onpeaensieMblie NPOrpaMMMUCTOM

3anucu, co3aBaeMble Ha OCHOBE TaOJIHUIL U KYPCOPOB, UCIIOJIB3YIOTCS B TEX CIydasiX, KOT-
JIa B IIporpamMMe HeoOXOIMMO TIPELYCMOTPETh CTPYKTYPBI Ui XPAHEHUST OIPeAeTeHHBIX
nauabix. OHAKO TaKue 3aliCH He OXBATHIBAIOT BCEX MOTPEOHOCTEN MPOrPaMMUICTOB
B COCTaBHBIX THIIaX JaHHbBIX. J[OIyCTUM, IIPOrPAMMHUCTY TIOHAZOOUTCS 3AMUCh, CTPYKTYPa
KOTOPOI He MMeET HIYEro OBIIEro co CTPYKTYPoill Tabauil u npeacraBieuil. Ipugercs
JIM €My CO3/aBaTh (DUKTUBHBII KypCOP TOJBKO JIJIsl TOrO, YTOOBI MOJYYUTh 3aIMCh HYKHOM
cTpykTypbi? Koneuno e, Het. B momobubIx curyanusx PL/SQL mo3BoJsieT mporpaMMu-
CTY CaMOCTOSITEJIBHO OIPEAEJUTh CTPYKTYPY 3alliCH € IOMOIIBIO KOMaH/bl TYPE..RECORD.
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COSI[aBaH 3allCh CaMOCTOATENbHO, Bbl CaMU OIIPE/IEJAECTE KOJTNYECTBO €€ HOJI€I>)I, X MMeHa
1 THUIIBI JJTaHHBIX. I[JIH 0OBABIICHAS 3aIIUCH OIIpeIeaAEMOTO ITPOTPAMMUCTOM THUIIA HYKHO
BbIITOJIHUTDH JABE Oll€palinu.

1. O6’b§IBI/ITb WJIN OIPEJC/IATD TUIIL 3aITUCH, 3a[aB €€ CTPYKTYPY € ITOMOIIILIO KOMaH/bI TYPE.

2. Ha ocHOBe 3TOTO THTIa 0OBSABISIIOTCS PEATTbHBIE 3AMTHCH, KOTOPBIE 3aTEM MOKHO OyeT
HCIIOJIb30BaTh B IIPOrPaMMe.

061bsiBNeHue TMna 3anucu

Tun 3amucu onpenensiercs ¢ momoniwio orepatopa TYPE.RECORD, B koTopom 3agaetcst
MM HOBOM CTPYKTYPBI M OIICAHUS BXOAANIMX B Hee nosieil. OOLIuii CHHTaKCUC 9TOrO olle-
paTopa TaKoB:

TYPE umA_muna IS RECORD

(uma_nonal mun_AarHHeix1 [[NOT NULL]:=|DEFAULT 3HauyeHue_no_ymoayaHuw],
uma_nona2 mun_AarHeix2 [[NOT NULL]:=|DEFAULT 3Ha4yeHue_no_ymonyaHuw],

uma_nonaaN mun_JdarHeixN [ [NOT NULL]:=|DEFAULT 3Ha4yeHue_no_yMoa4aHuw]
)
BZ[GCB uMﬂ_nO]lﬂN — nMs N-ro 1oJist 3allicu, a mun_BaHHbeN — THUII JaHHbIX YKa3aHHOI'O
nouist. [losns 3ammucn MOTYT OTHOCUTBHCS K .H}O60My 13 CJIEAYIONNX TUTIOB!

Q KeCTKO 3allpOrpaMMUPOBAHHBIN CKAJIAPHLIN TUIT 1aHHBIX (VARCHAR2, NUMBER 1 T. 11.);

O mnoarut, onpeesaeMblil IPOrPaMMUCTOM;

Q T, ycTaHABIWBAEMBIIl HA OCHOBE THIIA Y3Ke OIIpe/iesIeHHON CTPYKTYPBI JaHHBIX, HATIPH-
Mep 0OBSIBJICHHE C TPUBSI3KOU TIOCPEACTBOM aTpUOyTa %TYPE UK %ROWTYPE (B TIOCTIETHEM
CJTy4ae MbI CO3/IaeM 6I0HCEHHYH 3ANUCD);

O rtun kosuieknuu PL/SQL — nosie 3amucu MOKeT ObITh CIIUCKOM M JJaske KOJUIEKIIe;

Q TuII REF CURSOR (TO €CTb T0JIE COAEPIKUT KYPCOPHYIO IIEPEMEHHYIO).

[Tpumep komaHbI TYPE...RECORD:

TYPE company_rectype IS RECORD (

comp# company.company_id%TYPE

, list_of_names DBMS_SQL.VARCHAR2S
, dataset SYS_REFCURSOR

)
Tun 3amucu MOJKHO OTIPEIEUTH B paszesie 0ObsIBIEHUN WK B crielndukanuu nakera. [1o-
CJIeTHUMN TTOIXO/] [TO3BOJISIET CCBIIATHCS Ha THUII 3arucy B Jiio6oM Osoke PL/SQL, orkomiu-
JINPOBAHHOM BHYTPH CX€MBbI, K KOTOPOIl IPUHAJJIEKUT MAKeT, a Takke B Ookax PL/SQL,
006JIAIATONINX TIPUBUJIETHSIMU EXECUTE JIJIST 9TOTO MAKeTa.

061bsiBNneHune 3anucu

CosnaBast cOGCTBEHHBIE TIOJB30BATEIBCKIE THITHI 3aMTNCEH, BHI MOJKETE MCITOIb30BATh X
B 0OBSABJIEHUN KOHKPETHBIX 3aITHCeii:

UmA_3anucu mun_3anucu;

3nech umsi_3anucu — MMst OGBSIBISIEMON 3aTIVICH, & MUN_3aniuc — MMsI TUTIA, OTIPEeTIeHHOe
B KoMaHie TYPE...RECORD. Hampumep, uTo6bI co31aTh 3alUch ¢ HHOOPMAIEN 0 MOKYMKax
KJTMEHTa, CHAYaIa Hy>KHO OIPe/IeTNTh ee THUIT:

PACKAGE customer_sales_pkg
IS
TYPE customer_sales_rectype IS RECORD
(customer_id customer.customer_id%TYPE,
customer_name customer.name%TYPE,
total_sales  NUMBER (15,2)

)5
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3arnuch npezcrabisiet 060 CTPYKTYPY U3 TPEX MOJIeil, KOTOPbIE COAEPIKAT IIEPBUYHBIN KJIIOY,
UM KJINEHTa U 061L[y10 CyMMY €To TIOKYTIOK. Vcromb3ys AaHHBIA TH, MOXKHO 0ODBABIATD
3allliCH1 Ha €ro OCHOBE:
DECLARE
prev_customer_sales_rec customer_sales_pkg.customer_sales_rectype;
top_customer_rec customer_sales_pkg.customer_sales_rectype;
OG6paTure BHUMaHUE: 4TOOBI IOKA3aTh, YTO 3TO OObIBIICHUE 3aIIMCH, ATPUOYT $ROWTYPE WK
JIPYToe KJII0YeBOe CI0BO He Tpebyercst. ATpuOyT %ROWTYPE HYKEH TOJBKO JJisl O0bSIBJICHUS
3amuceii, co3raBaeMbIX Ha OCHOBE TaOIuI U KyPCOPOB.

3anucu, co3aHHble Ha OCHOBE 3TUX TUTIOB, MOTYT MEPeaBaThCs B ApTyMEHTaX MPOIIENy;
JIJIST 3TOTO IOCTATOYHO yKa3aTh TUII 3alIUCU B Ka4eCcTBe TUIa (POPMaJIbHOTO MTapaMeTpa:
PROCEDURE analyze_ cust_sales (

sales_rec_in IN customer_sales_pkg.customer_sales_rectype)
B onpenenenuu tria 3anucy 71 KaKI0TO TOJIS HAPSILY ¢ €70 UMEHEM U TUTIOM MOKHO 32/1aTh
3HaUeHUe TI0 yMOT9annio. /[y aTol 1esi NCmoab3yeTcss CHHTaKCUC DEFAULT WTH :=. 371eCh
UMeHa 1oJiell BHYTPHU 3aITUCH TOJIKHbI OBITD YHUKaJTbHBIMU.

MpumMepbl onpeaeneHnii TMNOB 3anucei
[IpeanonoxuM, B IporpaMme 0ObABIEHBI TIOATHII, KyPCOD U aCCOIMATUBHbBIN MaccuB!:
SUBTYPE long_line_type IS VARCHAR2(2000);

CURSOR company_sales_cur IS
SELECT name, SUM (order_amount) total_sales
FROM company c, orders o
WHERE c.company_id = o.company_id;

TYPE employee_ids_tabletype IS
TABLE OF employees.employee_id%TYPE
INDEX BY BINARY_INTEGER;

3aTeM B TOM Ke paszaesie 06bABICHUN OIIPpeAE/IAIOTCA ABE 3aIICH.

Q 3azaBaeMasi IPOrPAMMECTOM 3aIMCh MIPEACTABIISIET OAMHOKECTBO CTOIOLOB TabJIUIIbI
company 1 Tabuiy PL/SQL. AtpubyT %TYPE MCHOJIb3YETCS /IS IPUBSISKU MTOJIEl 3aucy
K CTOJIOIAM TabJIUIIBI, TPEThE TTOJIE 3ATUCH SIBJISIETCS ACCOIMATHBHBIM MACCUBOM C UIIE€H-
TU(PUKAIMOHHBIME KOJAMH COTPYAHUKOB):

TYPE company_rectype IS RECORD
(company_id company.company_1id%TYPE,
company_name company.name%TYPE,
new_hires_tab employee_ids_tabletype);

O CweniaHHas 3alUcCh AeMOHCTPUPYET Pas3Hble TUIIbI OObsIBJIEHUIA 110J1€ii, B TOM YKCJIe Orpa-
HuyeHue NOT NULL, MCITOJIb30OBaHUe TIOJITUIIA 1 anI/I6yTa %TYPE, 3Ha4YeHue 1o yMoJMaHuIo,
HCIOJIb30BAaHME ACCOIIMATUBHOTO MACCUBA U BJIOXKEHHYIO 3aIUCh:

TYPE mishmash_rectype IS RECORD
(emp_number NUMBER(10) NOT NULL := o,
paragraph_text long_line type,
company_nm company.name%TYPE,
total_sales company_sales.total_sales%TYPE := 0O,
new_hires_tab employee_ids_tabletype,
prefers_nonsmoking f1 BOOLEAN := FALSE,
new_company_rec company_rectype

)s

! Kak Oyzer pacckasaHo B IiaBe 12, TepMUHOM «aCCOLMATUBHBINA MacCUB» Ha3bIBAETCS TO, YTO paHee Ha-
3biBasioch «tabsmieit PL/SQLy uiu «uHIeKcHoi Tabuiieiis.
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Kaxk Buznute, PL/SQL o61aaer upe3BbIuaiiHo THOKMMU CPeICTBAMU OIIpeieIeH s TI0JIb30Ba-
TEJbCKUX CTPYKTYP AAHHBIX. 3aIIUCU MOTYT BKJIIOYATh TAOJIMIbI, IIPEACTABIEHIS 1 KOMAH/IbI
SELECT. Kak mpaBujIo, OHU UMEIOT TIPOU3BOJIBHYIO CTPYKTYPY U COJIEpKAT 10JIsI, KOTOPbIe
HpPeACTaBAIOT cCOO0M APyTHe 3aUCH U aCCOLUATUBHBIE MACCUBBI.

O6paboTka 3anucen

Hesasucnmo ot criocoba ompeiesieHst 3aricy (Ha OCHOBe TabJINIBI FUIH KYyPCOpa UITH ¢ TIOMO-
I1IbIO IBHOTO OIpeiesieH st TYPE...RECORD), IipueMbl paboThbl ¢ Helo Beeria 0fnHaKoBbl. C 3a11uchio
MOKHO paboTaTh IMO0 KaK C «EMHBIM IIEJTBIM»>, TUO0 € KayKIbIM U3 €€ MOJIeH 0 OTIeTbHOCTH.

Onepauum Hap 3anUCAMMU

O6paboTKa OT/IEIBHON 3aTMCH MOIPA3yMEBAET, UTO B OTIEPAIMSIX OTCYTCTBYIOT CChIIKU HA KOH-
kpetHble Tosist. B HacTosmmee Bpemst PL/SQL moamep:xmBaet ceyioniie Onepariy Ha/l 3alCSIMU:

O komupoBaHHUe COAEPKUMOTO OJIHOM 3aIUCHU B APYTYIO (€CJU OHU UMEIOT COBMECTUMYIO
CTPYKTYPY, TO €CTb OJMHAKOBOE KOJIMYECTBO MOJIEH OHOTO MJIH B3AUMOIIPEOOPa3yeMbIX
TUTIOB);

O mnprcBamBaHMe 3aMCH 3HAUEHUS NULL (TIPOCTBIM ONepaTOpPOM ITPUCBAMBAHMS );

O mnepenaya 3anMCH B KA4eCTBE apTyMeHTa;

O Bo3Bpar 3anucu pynximeir (komanza RETURN).

OHHaKO HEKOTOPBIE OIIepann Ha YPOBHE 3aIrceii IoKa He MOAJIEPKHNBAIOTCA.

O Eciam BbI XOTHUTE TPOBEPUTH, COJEPIKAT JIM BCE TOJISA 3aNMCH 3HaYeHne NULL, MCTIOTh30BaTh
cuHTaKcUC IS NULL Hesb3st. OcyIecTBUTD TaKylo MPOBEPKY MOKHO JIMIIb ITyTEM ITPUMe-
HeHus orrepaTopa IS NULL 110 OTHOIIEHHIO K KaK/IOMY IIOJIIO.

O HeB03MOKHO CPaBHUTD JIBE 3allMCH B OZIHOI onepaiiuy. Harpumep, Hesb3st y3HaTh, PaBHbBI
WJTU HET JIBe 3aucH (TO eCTh 3HAUYEHNUS BCeX UX TI0JIei ), TN JKe Y3HATh, KaKas 13 3aIiceit
Goapie. K cosxkanenuio, st TOro 4ToObl OTBETUTh Ha 9TU BOIPOCHI, HYKHO CPaBHUTD
Kaskayto mapy moseit. [lanee B aToii T71aBe, B pasnese «CpaBHeHUe 3amiceli» OMUChIBACTCS
YTUJIUTA, aBTOMATUYECKU TeHEPUPYIONAasd KO [I7Is1 CPAaBHEHUS IBYX 3aITHCEH.

O Tosnbko B Oracle9i Release 2 nosiBuiach BO3MOKHOCTD I0OABJICHUS HOBBIX 3aIIKCEll B Ta-
6uiiiry 6a3bl JaHHBIX. B Ipeabyninx BePCUsiX CUCTEMbI 3HAYECHHUE KasKI0TO MOJIs TIPH-
XOJIMJIOCH 3aIUCHIBATH B COOTBETCTBYIOINIHIT CTOIOEI] TabJIUIIb OT/IebHO. BoJtee mosrHast
undopmals 06 HHCTPYKIMAX sA3bika DML, mpeaHasHaueHHbIX 171 06paboTKY 3anuceii,
conepsKuTcs B r1ase 14.

Omnepanuu ypoBHS 3alACEi MOTYT BBITIOIHSATHCS HaJl JTIOOBIMU 3aIUCSIMU C COBMECTUMBIMIU
cTpykTypamu. IHade roBopst, y 06pabaThiBaeMbIX 3alIUCEl JOJKHO ObITh OMHAKOBOE KOJIU-
YeCTBO TOJIEH, TPUYEM ST TIOJIS JOJKHBI UMETh OJIMHAKOBBIE MU B3aUMOIIPEOGpasyeMbie
TUIIBI AaHHBIX. [IPEeAONoKIM, NMeeTCs Takas Tab/Iua:
CREATE TABLE cust_sales_roundup (

customer_id NUMBER (5),

customer_name VARCHAR2 (100),

total_sales NUMBER (15,2)

)
Tpu 0ObsIBIEHHBIE HIUIKE 3AITUCH UMEIOT COBMECTUMYIO CTPYKTYPY ¥ MX MOKHO «CMETITBATh>
B Pa3HbIX OTlepaIUsIX:

DECLARE
cust_sales_roundup_rec cust_sales_roundup%ROWTYPE;

CURSOR cust_sales_cur IS SELECT * FROM cust_sales_roundup;
cust_sales_rec cust_sales_cur%ROWTYPE;
npodondcenue 5
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TYPE customer_sales_rectype IS RECORD
(customer_id NUMBER(5),
customer_name customer.name%TYPE,
total_sales NUMBER(15,2)

)
preferred_cust_rec customer_sales_rectype;
BEGIN
-- MNpUCBOUTbL COAEPXMMOE OAHOW 3anMUcu ApYroii.
cust_sales_roundup_rec := cust_sales_rec;
preferred_cust_rec := cust_sales_rec;
END;

PaccmoTpuM errie HECKOIBKO TPUMEPOB BBITIOJHEHNS Ollepalliii Ha yPOBHE 3aIlliCei.

O 3amuch MOKHO HHUIIHATU3UPOBATD TIPH OOBSIBIEHNUH, TPUCBOUB COJEPKUMOE JPYTOH,
COBMECTHMOI ¢ Heill 3annch. B ciemyrorem gparMeHTe JTOKaTbHOH epeMeHHO TpUcBa-
MBaeTCsI 3aIMCh, TTepeflanHast mpoleype B aprymenTe IN. Tenepb 3HaYeHNS OT/ETHHBIX
oJiel 3amcy MOKHO U3MEHSITh:

PROCEDURE compare_companies

(prev_company_rec IN company%ROWTYPE)
IS

curr_company_rec company%ROWTYPE := prev_company_rec;
BEGIN

END;

O B caeayonem npuMepe cHavaja CO31AeTcs HOBbBIA TUII 3alIMCH U OObIBIISIETCS 3alUCh
3TOTO THUTA. 3aTeM CO371aeTCS BTOPOU THUII 3aMTUCH, [T KOTOPOTO B KauecTBe THUIIA eIIH-
CTBEHHOTO CTOJIOIA yCTaHABIMBAETCS TIEPBbIil TUIL. B onpeeieHny JaHHOTO TUIIA CTOJI-
Gell-3aICch HHUIUATUUPYETCS TIEPEMEHHON-3aIIUCHIO:

DECLARE
TYPE first_rectype IS RECORD (varl VARCHAR2(100) := 'WHY NOT');
first_rec first_rectype;
TYPE second_rectype IS RECORD (nested_rec first_rectype := first_rec);
BEGIN

END;
Pa3yMeeTc51, OIlepalrio IMprucBanBaHUA MOKHO OCYHIECTBUTD U B pa3/l€JjI€ BbIIIOJTHCHUW .
Husxe 06bsIBASIOTCA ABE PAa3HBIE 3AIIMCHU TUIIA rain_forest_history, u ungopmanus nus
1epBOii 3 HUX ITPUCBAUBAETCSI BTOPOU 3alIUCH:
DECLARE

prev_rain_forest_rec rain_forest_history%ROWTYPE;

curr_rain_forest_rec rain_forest_history%ROWTYPE;

BEGIN
MHuumanusaumusa 3anucu prev_rain_forest_rec

-- KonupoBaHue AaHHbIX MepBOi 3anucu BO BTOPYH
curr_rain_forest_rec := prev_rain_forest_rec;

O B pesyabraTe BBITIOTHEHUS TAKOH olepannyl 3HAUEHNE KaKO0TO TOJIS TEPBOM 3aMUCH
[PUCBAUBAETCS COOTBETCTBYIOIEMY II0JI0 BTOPOii 3aliCH. 3HAYEHUS TTOJISIM MOYKHO OBLIO
6Bl IPUCBANBATh U IO OTJEJIBHOCTH, HO COTJIACUTECH: TaK ropasio yaooHee. ITosTomy
cTapaiitech 06pabaThiBaTh 3aMUCH KaK OHO I[EI0€ — HTO MO3BOJUT COKOHOMUTD BPEMSI,
YIIPOCTUTH ITPOTPAMMHBIH KOJI U 0BJIEMYUTh €r0 COMPOBOKIEHUE.

QO [l mepeMeleHust JaHHBIX CTPOKY TaOJIUIIBI B 3alKCh OCTATOYHO OTHON Onepanum
BbIGOPKU. TTprMepbI:

DECLARE
/*
|| O6vbsaBnsem kypcop, a 3aTem npu nomouwm aTpubyTa %ROWTYPE
|| onpenensem 3anucb Ha ero ocHoBe
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*/
CURSOR cust_sales_cur IS
SELECT customer_id, customer_name, SUM (total_sales) tot_sales
FROM cust_sales_roundup
WHERE sold_on < ADD_MONTHS (SYSDATE, -3)
GROUP BY customer_id, customer_name;
cust_sales_rec cust_sales_cur%ROWTYPE;
BEGIN
/* MNepemelaeMm 3Ha4YeHUA U3 Kypcopa HenocpefcTBEHHO B 3anucb */

OPEN cust_sales_cur;
FETCH cust_sales_cur INTO cust_sales_rec;
CLOSE cust_sales_cur;

O B crenyioniem 6JI0Ke cHAYaJIa 33/[a€TCST T 3AITUCH, KOTOPBI COOTBETCTBYET JAAHHBIM,
BO3BPAIIAEMbIM HESIBHBIM KYPCOPOM, & 3aTeM IIPOU3BOAUTCS U3BJICUEHIE TAHHBIX HEIO-
CPE/ICTBEHHO B 3aITUCH:

DECLARE
TYPE customer_sales_rectype IS RECORD
(customer_id  customer.customer_id%TYPE,
customer_name customer.name%TYPE,
total_sales  NUMBER (15,2)
)s
top_customer_rec customer_sales_rectype;
BEGIN
/* 3arpyska 3HayeHuW HenocpefCTBEHHO B 3anucb: */
SELECT customer_id, customer_name, SUM (total_sales)
INTO top_customer_rec
FROM cust_sales_roundup
WHERE sold_on < ADD_MONTHS (SYSDATE, -3)
GROUP BY customer_id, customer_name;

O B coepyioniem npuMepe OiHa OIepalfis IpUCBauBaeT BCeM TOJISM 3aIcH 3HadeHne NULL:

/* o®ann B CeTtun: record_assign_null.sql */
FUNCTION dept_for_name (

department_name_in IN departments.department_name%TYPE
)

RETURN departments%ROWTYPE

IS
1 return departments%ROWTYPE;

FUNCTION is_secret_department (
department_name_in IN departments.department_name%TYPE

RETURN BOOLEAN
IS
BEGIN
RETURN CASE department_name_in
WHEN 'VICE PRESIDENT' THEN TRUE
ELSE FALSE
END;
END is_secret_department;
BEGIN
SELECT *
INTO 1_return
FROM departments
WHERE department_name = department_name_in;

IF is_secret_department (department_name_in)
THEN

1 return := NULL;
END IF;

RETURN 1_return;
END dept_for_name;
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ITo Bo3aMOXKHOCTH cTapaiitech paboTaThb ¢ 3aIIUCSIMU HA arPEraTHOM YPOBHE, TO €CTh 06pabathi-
BaTh KK/YIO U3 HUX KaK eJINHOE I[eJI0€, He Pa3buBast Ha OT/ie/IbHbIe 0JIst. Biiarogapst sToMmy
PE3YJIBTUPYIONIHI KO MOJYYrTCst GoJiee MPOCThIM, MOHATHBIM U cTabubHbIM. KoHeuHO,
CYIIIECTBYET MHOJKECTBO CHTYAIIHI, KOTa TpeOyeTcst paboTaTh JIUIITH € OTAETbHBIME MOJISTME
3anucu. JlaBalite TOCMOTPUM, KaK 3TO JIeJIaeTCs.

Onepal.wm Haa oTAe/1IbHbIMU NOJIAMMU

qTO6bIHOquHTbAOCTyH1<OTHeHbHOMyIHMH033HHCH(ﬂnﬂ]ﬂﬂHOHHeHHHOnepauHHqTeHHﬂ
WV M3MEHEHNsT ), UCTIOJIb3yHTe TOUEUHbIH CHHTAKCHUC, KaK MPU UACHTH(MUKAIIIN cTOIOA
Tab bl Ga3bl JAHHBIX:

[ [umA_cxemsi. Juma_nakema. Jums_3anucu .ums_nons

VM makera HEOOXOAUMO YKa3biBATh TOJBKO B TOM CJIy4ae, eCJIU 3AUCH OTIPEEICHA B CITEIU-
(dbukanuu apyroro nakera (He TOro, ¢ KOTOPbIM Bbl paboTaeTe B HaCToOsllee BpeMsi). A UMs
CXeMBbI TOTPeGYETCsI ONPENETUTD JIMIITh TPY YCJAOBUH, UTO MAKET MPUHAIJIEKNT He TOH CXeMe,
r/ie KOMITHJIUPYETCS TAHHBIN KOJI.

ITocie Toro Kak moJie samucu OyaeT AeHTH(UINPOBAHO HOCPEACTBOM TOYEIHOTO CHHTAK-
cuca, XpaHAIleecs: B HeM 3HAUeHKHe MOAKHO 0O6pabaThiBaTh TOUHO TaK e, Kak J00YIO IPyTyIo
nepeMeHHyI0. PaccMOTpUM HECKOJIBKO IIPUMEPOB.

OnepaTop IIprCBanMBaHUs := USMEHAECT 3HaUY€HNE€ B KOHKPETHOM I10JI€ 3alIMCH. B II€pBOM IIpU-

Mepe oOHyJIsieTcs 110Jie total_sales. Bo BropoM npuMepe BbisbiBaeTcs (PyHKIMS, KOTOpas
BO3BpalllaeT 3HaYeHue ¢iara output_generated (emy npucBanBaetcst TRUE, FALSE mtul NULL):

BEGIN

top_customer_rec.total_sales := 0;

report_rec.output_generated := check_report_status (report_rec.report_id);
END;

Kog ciemytolero mpumepa cossaer 3annuch Ha OCHOBe TabIuIbl rain_forest_history, 3a-
HOJIHAET ee M0JId 3HaYeHUSAME ¥ BO3BPAIIAET 3aIlUCh B Ty JKe TabJIuILy:

DECLARE
rain_forest_rec rain_forest_history%ROWTYPE;

BEGIN
/* YcTaHoOBKa 3HadeHWit nonen 3anucu */
rain_forest_rec.country_code := 1005;
rain_forest_rec.analysis_date := ADD_MONTHS (TRUNC (SYSDATE), -3);
rain_forest_rec.size_in_acres := 32;

425;

rain_forest_rec.species_lost

/* BcTaBka B Tabnuuy CTpPOKM 3HAYeHMin uM3 3anucu */
INSERT INTO rain_forest_history
(country_code, analysis_date, size_in_acres, species_lost)

VALUES

(rain_forest_rec.country_code,

rain_forest_rec.analysis_date,

rain_forest_rec.size_in_acres,

rain_forest_rec.species_lost);

END;

O6paTure BHUMaHKE, YTO HOJIIO analysis_date MOJKHO IIPUCBOMTS JIIOOOE JOIYCTUMOE BbI-
paxkenue tuia DATE. CkazaHHOe OTHOCUTCS U K APYIHM IIOJISAM, a TakxkKe 0oJiee CI0KHBIM
CTPYKTYypaM.

Hauumast ¢ Oracle9i Release 2, mostBuach BO3SMOXKHOCTD BBITIOTHEHUST BCTABKY YPOBHSI 3aTIH-
cell, B pe3yJibTate 4ero puBeieHHast MHCTPYKIIKs INSERT YIIPOIIIAETCS 10 CJIEAYIOIIEro BUIA:

INSERT INTO rain_forest_history
(country_code, analysis_date, size_in_acres, species_lost)
VALUES rain_forest_rec;
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DML-unCcTpyKIMK yPOBHs 3anuceil (Kak JJisi BCTABKH, TaK U [1jis1 OOHOBJICHUS) HOAPOOHO
OTIMCAHEI B I71ase 14.

Onepauuu ypoBHS NnoJiel C BIOXKEHHbIMU 3aNUCAMMU

[penamnosnoxum, y HaC ©UMeEeTCsST BJAOKEHHAsI CTPYKTYpa 3aIlUCel, TO €CTh OJTHO U3 TO0JIel
«BHEITHE» 3aMTUCH B IEHCTBUTEIbHOCTH SIBJISETCS APYTOH 3amuchio. B cienyionem mpumMepe
CHAYaJIa OIPEJIEJISIETCST TUTT 3ATTUCH JIJIsI XPAHEHUsT BCEX 2JIEMEHTOB Teie(hOHHOTO HOMEPa
(phone_rectype), a 3aTeM — THUII 3alIUCH, B KOTOPOI 00BEANHAIOTCS B €UHYIO CTPYKTYPY
contact_set_rectype HECKOJBKO TeJe(hOHHBIX HOMEPOB OJTHOTO YEJIOBEKA!

DECLARE

TYPE phone_rectype IS RECORD
(intl_prefix  VARCHAR2(2),

area_code VARCHAR2(3),
exchange VARCHAR2(3),
phn_number VARCHAR2(4),
extension VARCHAR2(4)

)s

-- Kaxpoe none npeactaBnfeT coboil BNOXEHHYH 3anucb
TYPE contact_set_rectype IS RECORD
(day_phone# phone_rectype,
eve_phone# phone_rectype,
fax_phonett phone_rectype,
home_phone#  phone_rectype,
cell phone#  phone_rectype
)s

auth_rep_info_rec contact_set_rectype;
BEGIN
J1J151 cCBLIKM Ha TOJIs BJIOKEHHOM 3aITUCH UCIIOJIb3Y€ETCS TOUEUHBIN CUHTAKCUC, IIPUYEM TaKUM 00-
pa3oM MOXKHO O6paLI.[aTbCH K IOJISIM JTI060TO YPOBHS BJI0KeHHOCTH. VIMeHa BIIOSKEHHBIX CTPYKTYP
TIEPEYUCIISIOTCS TIOCJIEIOBATEILHO U PA3/IETSIOTCS TOUKaMu. B TpuBeiIeHHOM HIKe pparMeHTe
KOJIa B T10JIE MEKIYTOPOIHOTO Ko/a (pakca 3aHOCUTCS KOJL M3 [TOJIsI IOMAIITHero TesiepoHa:

auth_rep_info_rec.fax_phone#.area_code :=
auth_rep_info_rec.home_phone#.area_code;

Onepauuu ypoBHSs NoJiei ¢ 3anMcaMu Ha 6a3e nakeToB

[Tocnegauit mpuMep IeMOHCTPUPYET MPUHITUI NCITOTB30BAHUS CCBIJIOK HA 3aITMCH M THUIIBI
SaHHCeﬁ, O6'b$IBJIeHHbI€‘ B ITaKeTaxX. I—IpeILHOJIOH{I/IMy 110J1b30BaTe/Ib (bOpMI/IpyeT CIIMCOK KHMUT,
KOTOpbI€ OH TVIAHUPYET IMIPOYECTH 3a BPEM:A JIETHETO OTITyCKa. ,H]IH 9TOr'0 OH CO3/1a€T CJaeay-
TOIY10 CHCI_II/ICbI/IKaL[I/HO ITIakKeTa:
CREATE OR REPLACE PACKAGE summer
I

° TYPE reading_list_rt IS RECORD (

favorite_author VARCHAR2 (100),

title VARCHAR2 (1090),
finish_by DATE) ;

must_read reading_list_rt;
wifes_favorite reading_list_rt;
END summer;

CREATE OR REPLACE PACKAGE BODY summer

IS

BEGIN -- Paspgen uHuMuManusauumum naketa
must_read.favorite_author := 'Tepper, Sheri S.';
must_read.title := 'Gate to Women''s Country';

END summer;
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IIocsie Toro Kak aTOT IAKET 6yI[€T OTKOMIIUJIMPOBAaH B Gase JIaHHBIX, CIIMCOK JINTEPATYPbL
MOKHO OYIET TIOCTPOUTD CJAEAYIONUM 00Pa3oM:
DECLARE
first_book summer.reading_list_rt;
second_book summer.reading_list_rt;
BEGIN
summer.must_read.finish_by := TO_DATE ('©1-AUG-2009', 'DD-MON-YYYY');
first_book := summer.must_read;

second_book.favorite_author := 'Hobb, Robin';

second_book.title := 'Assassin''s Apprentice’;

second_book.finish_by := TO_DATE ('@1-SEP-2009', 'DD-MON-YYYY');
END;
MBI 00BABIIAEM [IBE 3AIICH I npencTaBiaenns nHopmary o kaure. CHavama ycTaHaBIII-
BaeTcs 3HaueHue 1oJist finish_by 06bABIEHHOI B TaKeTe summer 3amicy must_read (oGparuTe
BHUMaHUeE Ha CHHTAKCUC NaKem .3anuch . noje), 3aTeM 3aMich MPUCBANBACTCS TIEPEMEHHOH,
Hpe[[CTaBJISIIOU.IefI IEPBYIO KHUTY U3 YKMCJIa 3allJIaHUPOBAHHbIX /JIA YTEHUA. IIocse aToro
3HAYEHNS MTPUCBAUBAIOTCS OTAETHHBIM TTOJISIM 3aITHCH, OTHOCSTIEHCST KO BTOPOM KHUTE.

ITpu paboTe co BCTPOEHHBIM MakeToM UTL_FILE, IIpeAHasHauyeHHbIM ISl BBHIOJIHEHUS (aiiio-
BOro BBO/a/BbIBojIa B PL/SQL, He0GX0MMO CJIeIoBATH TEM e IIpaBuIaM 00paboTKHU 3aricei.
OGbsaBienye TUNA JaHHBIX UTL_FILE.FILE_TYPE (DaKTUUYECKHU ABJISAETCS OIpee/ieHueM THIIA
samcu. Takum 06pa3oM, Ipu 0ObABIEHNN JECKPUIITOPA (haiiia Bbl Ha CAMOM JeJIe O0bABIIsIETe
3aI1Ch THIIA, OIIPEAEISIEMOTO B IIAKETE:

DECLARE
my_file id UTL_FILE.FILE_TYPE;

CpaBHeHue 3anucen

Kak y3HaTb, paBHBI JIM JIBE 3aII¥ICH, TO €CTh COBIAMAIOT JIM UX COOTBETCTBYIOIINE TIOJIS?
Bo110 661 Hennoxo, ecii 661 PL/SQL 1103B0JIs1 BBIIOJIHATH HENOCPEACTBEHHOE CPaBHEHUE.
Hanpumep:

DECLARE

first_book summer.reading_ list_rt := summer.must_read;

second_book summer.reading_list_rt := summer.wifes_favorite;
BEGIN

IF first_book = second_book /* HE MOAAEPXMBAETCA! */

THEN

lots_to_talk_about;

END IF;

END;

K coxanennio, 510 HeBO3MOKHO. UTOGBI CPABHUTH JBE 3aIIMCH, BAM ITPHUETCSA HATIMCATD KOJ
I CPaBHEHUST BCEX UX OJIeH 110 oT/ie/IbHOCTU. Ec/in KoJinuecTBO 1oJieil HeBeJINKO, C/1eNaTh
3TO IOBOJBHO TIpocTo. Hampumep, B ciryyae 3amuceii M3 TpeIbIIyIero IprMepa CpaBHEHNE
BBITIOJIHSIETCS CIIEAYIONIMM 06PasOM:

DECLARE
first_book summer.reading_ list_rt := summer.must_read;
second_book summer.reading list_rt := summer.wifes_favorite;
BEGIN

IF first_book.favorite_author = second_book.favorite_author
AND first_book.title = second_book.title
AND first_book.finish_by = second_book.finish_by
THEN
lots_to_talk_about;
END IF;
END;
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O[[HaKO 3/1eCb BO3HUKaET O/lHa HpO6JIeMa. Ecnu Bo xoTHTE YKa3aThb, 4YTO [AB€ 3allMCU CO 3Ha-
YeHUAMU NULL JOJKHBI CYUTAThCs PABHBIMM, OIIEPATOP CPABHEHUS HEOOXOAMMO N3MEHUTD
CIIEAYIONINM 06PasoOM:
(first_book.favorite_author = second_book.favorite_author

OR( first_book.favorite_author IS NULL AND

second_book.favorite_author IS NULL)

Kak BuznTe, K0/ IOTy9aeTcs 10BOIBHO TPOMO3IKUM. [IpaBma, xoporo ObL10 GBI TEHEPUPOBATH
€ro aBTOMaTHYECKU ? OKaSbIBaeTCH, 9TO U B CaMOM /ieJie BOSMOKHO — II0 Kpal'/JIHel‘/JI Mepe /1t
TeX 3aIunceit, KOTOPbIe OMpeiesIEHbI ¢ anI/I6yTOM %ROWTYPE Ha OCHOBE TabJINIL U/ TIPEJCTAB-
Jsienunit. B TakoM ciyyae nMeHa moJsieil MOsKHO TIOJIYYUTh U3 NpeJicTaBaeHust ALL_TAB_COLUMNS
B CJIOBApe JIAaHHBIX, a 3aTe€M BbIBECTU CTeHEPUPOBAHHBIN KO/ HA 9KpaH WU B (aii.

K cuacTpio, BaM He TIPUIETCS CAMOCTOSITEBHO Pa3bupPaThCst BO BCEX TOHKOCTSIX. [0TOBBII
reHepaTop Koja, paspaborantbiii Jlsnom Criencepom (Dan Spencer), MOKHO HallTH Ha caiite
KHUTH B (aiine gen_record_comparison.pkg.

TpurrepHblie ncesao3anucum

ITpu iporpaMMUPOBaHIK TPUTTEPOB ISt KOHKpeTHOM Tabsmirsl Oracle mpegocrasiisieT B Balie
pacTiopsLKEHIE IBE CTPYKTYPBI, OLD 1 NEW, KOTOPBIE SIBASTIOTCS ncegdozanucamu. I1o popmaty
STH CTPYKTYPbI CXOAHBI C 3aIMCIMU Ha 6a3e TabIuIl, 00bABIECHHBIMU € aTPHUOYTOM %ROWTYPE:
OHU TaK’Ke COJePIKaT MoJie st KaKI0ro CToJ0Ia TabIuIbL:
Q OLD — MCEeBA03AINCh COAEPHKUT 3HAYEHUA BCEX CTOJIOIOB TabJUIBI 0 Hayala TeKyIeit

TPaH3aKI[UH.
QO NEW — TICEBIO3alKCh COAEPIKUT HOBBIE 3HAYEHMUST BCEX CTOJIOIOB, KOTOPbIE GYAYT MoMe-

TIEHBI B TAOJIUITY TPY 3aBEPIIEHUH TEKYIEH TpaH3aKITHH.
[Tpu MCHOJIb30BAaHUH CCBHIJIOK Ha OLD 1 NEW B TeJie TPUITEpa Mepes AeHTU(UKATOPaMHU CTa-
BUTCSI IBOETOUNE, a B YCIOBUM WHEN OHO He uctonbayercst. [Ipumep:
TRIGGER check_raise

AFTER UPDATE OF salary

ON employee

FOR EACH ROW
WHEN (OLD.salary != NEW.salary) OR

(OLD.salary IS NULL AND NEW.salary IS NOT NULL) OR
(OLD.salary IS NOT NULL AND NEW.salary IS NULL)

BEGIN

IF :NEW.salary > 100000 THEN ...
B riiase 19 6oJ1ee mogpo6bHO OIMMcaHbl BOSMOKHOCTH UCIIOIb30BAHMS TICEBI03AIMCEN OLD 1 NEW
B TpurTepax 6a3 JaHHBIX. B wacTHOCTH, B 3TOH TJIaBe TIpeCTaBIeHBI MHOTHE OTPAaHIMUYEHNS,
CBsI3aHHbBIE C UCITOJIb30BaHNEM OLD 11 NEW.

%ROWTYPE n HeBuguMmbie ctonbubl (Oracle Database 12c¢)

B Bepcun 12.1 nmosgBuiach BOSMOMKHOCTD OTIpeeeHus Hesuoumbvix (INVISIBLE) cmonbuos
B PEJIANMOHHBIX Tabauuax. Ec/m BBl 3aX0THUTe BBIBECTH MU IIPHCBOUTH 3HAUYEHNE HEBH-
JMMOTO CTOJOIA, €ro UM He0OXOIMMO 3a/1aTh ABHO. [IpUMep onpe/eieHrs HEBUUMOTO
cTos61a B TabImIIE:

CREATE TABLE my_table (i INTEGER, d DATE, t TIMESTAMP INVISIBLE)

YT06bl cIeaaTh HEBUAUMDIH CTOIOEI], BUAVMMBIM, BBIIOJHUTE COOTBETCTBYIONIYIO KOMAH/LY
ALTER TABLE:

ALTER TABLE my_table MODIFY t VISIBLE



294 Mnasa 11. 3anucu

Cunrakcuc SELECT * He oToGpaskaeT cTosO1bl INVISIBLE. Ho eciu BKIIOUUTH cTOIOEIL
INVISIBLE B CHMCOK BBIGOPKM KOMaH/Ibl SELECT, crosben OyaeT BhIBOAUTHCS. 3HaYeHUE
crosibia INVISIBLE HeJIb3sl IBHO 33/1aTh B YCJIOBUY VALUES KOMaH/[bl INSERT; TaKue CTOJIOIBI
JIOJIKHBI SIBHO 3a/1aBaThCsI B aTpUOyTax %ROWTYPE.

Harpumep, Ipu MOIIBITKE OTKOMITMIMPOBATD CJeLYONHii 610K BbizaeTcs omunbka PLS-00302:
component T’ must be declared.

DECLARE
/* 3anucb ¢ aBymA nonAamu: i m d */
1 data my_table%ROWTYPE;

BEGIN
SELECT * INTO 1_data FROM my_table;
DBMS_OUTPUT.PUT_LINE ('t = ' || 1_data.t);

END;

/

Taxk kak cronber T ABJIIeTCs] HEBUAMMBIM, 3AIIHCh, 00bABIECHHAA C $RONTYPE, COAEPIKUT TOJIBKO
JIBa TI0JIsI ¢ IMeHaMu I 1 D. MBI He MOKeM 0OpaTUThCS K ToJTio ¢ nMeneM T. Ho eciru caesath
cronben BuanMbiM, Oracle co3macT 11 HETO oJIE B 3aIIMCH, 00bABIEHHON ¢ KCIOIb30BaAHNEM
%ROWTYPE. DTO TaKyKe 03HAYaET, YTO II0CJIE TOr0, KaK HEBUAUMBIN CTOJIOEI] CTaHET BUIUMBIM,
Oracle uaMeHHT cTAaTyC BCEX MPOrPAMMHBIX MOZYJIEH, 0OBABISIONINX 3AIUCHU C UCIOJIh30Ba-
HUEM CHHTaKCUca $ROWTYPE U1k 9TOM Tab/InIbl, Ha HeAeHCTBUTE bHBIA (INVALID).



Konnekuun

Konnexyueii HazpiBaeTcs CTPYKTYypa MAHHBIX, IO CBOEH (DYHKITMOHAIBHOCTH CXOHAS CO
CITCKOM WJIM OJHOMEPHBIM MacCUBOM. B cymHoCTH, KOJIEKIMsA — OnsKaiiimii aHajior
TPaJUITMOHHBIX MaccuBOB B iporpamMMax PL/SQL. J1a riraBa momMoskeT BaM peniuTh, Kakon
U3 TPeX pasHbIX TUIIOB KOJJIEKIHIi (ACCOLMATUBHbII MaCCUB, BIOKEHHAs TaOauIa, VARRAY)
JIy4llle BCETO COOTBETCTBYET MOTPEOHOCTAM Balllell IIporpaMMbL. TAKKe BbI IO3HAKOMUTEChH
C IPUMEPAMHU OTIPEIEICHNSI ITUX CTPYKTYP ¥ PAOOTHI C HUMHU.,

HeckoabKo TUITMYHBIX CI/ITyaL[I/Iﬁ [JIA IIpUMEHEHNA KO]I.HGKIII/IﬁZ

O BeneHue CIMCKOB JJaHHBIX B IporpamMmax. BeposTHo, 9T0 camMoe yacToe puMeHeHne
KOJUIEKITUH B TporpaMMax. /la, ¢ TakuM e yCIieXoM MOKHO BOCIIOJIb30BAThCS PEJISIIINOH-
HBIMU TabJIMIaME, TJI06aTbHBIMU BpeMEeHHBIMU TabuiamMu (paboTa ¢ KOTOPBIMHU TTOTPe-
OyeT YacThIX MEPEKITIOYEHUI KOHTEKCTA) UJIM CTPOKAMU C PA3/IeIUTENSIMU, HO KOJUIEKIIUH
Ype3BhIYAHO 3(DPEKTUBHBI, a KO pabOThl C HUMHU TIOJIYYaETCsT OYEHb BhIPA3UTETbHBIM
U TIPOCTBIM B COTTPOBOJK/IEHUH.

O Vckopenue MHOroCTpo4HbIX onepanuii SQL Ha nopanok u 6oxee. Vcrosnb3oBatue
KOJIJIEKITUI B COYETAHNU C KOHCTPYKIUSIMU FORALL 1 BULK COLLECT paluKaJbHO TTOBBI-
HIAeT IPOU3BOAUTEIBHOCTh MHOTOCTPOUHBIX orepaiuil SQL. ITu onepanuu moapo6HO
onucanbl B riase 21.

O Ksmmposanue nngopmanuu 6a3bl JaHHBIX. KOJIEKIIY XOPOIIIO MOAXOAAT /IS KIIIUPO-
BaHUsI CTATUYECKON HHMDOPMAIIUHN, KOTOPAst 4aCTO 3aMPAINBAETCS B XOJI€ OJIHOTO CeaHca
(UM TPOCTO MHOTOKPATHO 3ATIPATITUBAETCS B XO/I€ BBITTOJHEHST OTHON TPOTPAMMBI) JIJIsT
MTOBBIIIEHUST TPOU3BOAUTETHHOCTU TIOUCKA.

Kak HM cTpaHHO, JIMIIb OTHOCUTENBHO HEMHOTHE Pa3pabOTUMKK 3HAIOT O CYIIeCTBOBAHUI

KOJLJIEKIIMI ¥ [0JIb3YIOTCSA UMK B cBoeii pabore. ITpexie Bcero, 310 00bACHSIETCS OTHOCH-

TEJIBHOM CJI03KHOCTBIO KOJIIEKIMH. Tpy pasHbIX THIIA KOJJIEKIINI, MHOTOATAITHAS TIPOIIELY pa

UX MCIHOJIb30BAHKS U ONPe/IesIeH st, MCIIo/b30BaHue B nporpamMax PL/SQL u 6azax naHHbIX

00BEKTOB, H0JI€e CIIOKHBIA CHHTAKCHC TI0 CPABHEHITO ¢ OOBIYHBIMU ITEPEMEHHBIMU: BCE 9TU

(pakTOpBI CHUIKAIOT TOMYJIIPHOCTD KOJITTEKITH.

B aT0i1 riaBe st moctapasicst o BOSMOKHOCTH MTOJTHO U3JI0KUTh TEMY KOJUTIEKIINH, 0O0MTHCH
6e3 M30BITOYHOCTH B ONIUCAHNY PA3HBIX THUIIOB KOJJIEKIIMH 1 ATh TT0JIE3HbIE PEKOMEH/IAIIUH T10
WX UCIIOJIb30BaHMIO. B pe3yJibrare riaBa moryuyniach AJIMHHON, HO 1 yBEPEH, YTO BbI Hali/ieTe
B Heil MHOTO 1oJie3H0T0. Huske TIpuBejieHa KpaTkasi CBOJIKA COIEPIKUMOTO.

O OO0uIue cBeeHNns 0 KOJUIEKIUAX — Mbl HAYHEM CO 3HAKOMCTBA C OCHOBHBIMY TOHSITUSIMU:

OIMMCAaHUEM PAa3HbIX BU0OB KOJIJIeKL[Hﬁ, TEPMUHOJIOTNI KOJIJIGKI.[I/II';Iy CoZleprKaTeJIbHbIMU
InpuMepamMu AJisg Ka)K[[OIL/'I Pa3HOBUHOCTH KO]IJICKL[I/II‘/JI, PEKOMEH/IalUAMUA 11O BbI60py
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KOJLJIEKIINY JIJIT KOHKPETHBIX cUTyaruii. /[aske eciv Bbl OTPAHUYUTECH YTEHUEM TOJIBKO
3TOTO Pasjiesia, CKOPEE BCETO, BbI CMOYKETE HATUCATh 6a30BYIO JIOTUKY KoJuteKIid. O1HaKo
s1 HACTOSITEJILHO PEKOMEH/IYIO YU TATh JIaJiblie!

MeToabl KONIEKIMIT — 3aT€M Mbl U3yYUM MHOTOYHUCJEHHbIE METO/bI (TIPOIE/YPHI
u pynkuun), kotopeie Oracle npegocTaBaser AJs IPOCMOTPA U BbIIIOJHEHMS Ollepaluii
€ COZEPKUMBIM KoJuteKIuid. [TpakTiyecku a060e IpuMeHeHne KOIEKIUH COMPSIKEHO
C UCIIOJIb3OBAaHUEM 3TUX METO/I0B, ITO3TOMY BbI /IOJIKHBI XOPOIIIO ITOHUMATh, YTO U KaK
OHU JIEJIAIOT.

PaboTa ¢ KOJLIEKIMAMH — OT <a30B» MOKHO IIEPEiTH K HETPUBUAIbHDIM acIIeKTaM pabo-
TBI C KOJJIEKITISIMHE, BKJTFOUAsT TPOIIECC MHUTIHATU3AIINH, HEOOXOIMMBIHT JIJIST BIOKEHHBIX
TabsuIL 1 VARRAY, pasHble CIOCOOBI 3alI0JIHEHUS KOJJIEKIIMI U 00pallleH st K UX JaHHbIM,
oriepanuu co crojbiamu Ha s3bike SQL 1 KOJUIEKIMH, WHIEKCUPYEMbIE CTPOKAMHU.
Onepanuu MyJbTHMHOKECTB €O BJosKeHHbIMH TaGauamu — B Oracle Database 10g pe-
aJIM3aLusI BIOKEHHBIX TaOJINUIL ObLIa JOMOTHEHA BOSMOMKHOCTBIO BBHIIIOJIHEHMS ONlepaiui
MHOKECTB C COAEPKUMBIM BJIOKEHHBIX Tabmuil (06beMHEHNE, IepeceuyeHre, BhIYUTaHe
u T. 1.). [IBe BIOKEHHbIE TaOIUIIBI MOKHO CPAaBHUTH Ha PAaBEHCTBO U HEPABEHCTBO.
ConpoBosk/eHne KOJUIEKINIf Ha YPOBHE CXE€MbI — BJIOKEHHBIE TAGIUIIBI U THITHI VARRAY
MOKHO OIIPEIeIATh B caMoii 6asze gaHHbIX. B 6ase gaHHbIX COAepKaTCs NpeACTaBIeHN s
CJIOBapeii IAHHBIX, UCIIOJIb3YEMbIE JIJIsI COTTPOBOK/IEHUS ATUX TUIIOB.

3HaKOMCTBO C KOJUIEKLIMSIMUN

Ha

yHeM ¢ 0630pa OCHOBHBIX KOHIENIMI U TEPMUHOJIOTMH KOJJIEKIIUHI, ONUCAHKS Pa3HbIX

THUIIOB KOJIJIGKL[I/IP'I " IIpUMEPOB.

KoHuyenuuu  TepMUHONOrnUNA

Cn
@)

eyIolIue [OSICHEHHSI TIOMOTYT YUTATENIO OBICTPEE OCBOUTH ITH CTPYKTYPbI JaHHbIX.

deMeHTHI U UHAEKChI. KOJJIEKINST COCTONT U3 MHOXKECTBA 3JIeMeHTOB ((pparMeHTOB
JTAHHBIX ), TPUYEM KaKIBIH 3JIeMEHT HaXOJUTCS B ONpPe/eJIeHHOH MO3UINHN CITNCKA, TO
ecTh 006sa/[aeT onpe/eJIeHHbIM HHIEKCOM. VIHOT/IA 3JIeMEHTbI HA3BIBAIOTCS «CTIPOKAMU ,
a MHAEKCBL — <HOMEPAMU CTNPOK>.
Tun xonnexnuu. Kaxmaas nepemennas, npeacTaBsTionias KOJIJIEKIINIO B IPOrpaMme,
NOJKHA OBITH 0ObsIBIEHA HA OCHOBAHUU 3apaHee OIPEAeIEHHOTO Muna KOJJIEKIIUH.
Kak ynomuHanoch panee, KOJUIEKIIUY JI€JITCSI HA TPU NIMPOKUE KATETOPUH: aCCOTIH-
ATUBHBIE MACCHUBBI, BJIOKEHHbBIE TabIUIIBI ¥ VARRAY. B 9TUX KaTeropusix CyIecTByior
KOHKPETHBIE THIIBI, KOTOPBIE ONPEAEISIOTCS KOMaHA0l TYPE B pasjesie 0ObsABICHUN
6u0Ka. [lasiee mporpaMMUCT OOBSIBIISIET U UCTIOJIbB3YET IK3EMILISIPBI STUX TUIIOB B CBO-
HX IIPOTPaMMax.
Konnekuus, wim 3Kk3eMILISp KOJUIEKIUH. JTOT TEPMUH MOKET MMeTh HECKOJIbKO 3Ha-
YeHWH:
* nepementast PL/SQL tuia accorMaTnBHOrO MaCCHBA, BJIOKEHHON TaOJIHIIBI HJTH VARRAY;
e croaber] TabJuIpbl, Te XPAHSATCS 3HAYECHVSI TUIIA BIOKEHHOU TaGJIMIbI UM MACCUBA
VARRAY.
HesaBucumo 0T KOHKPETHOTO MCIOJIb30BAHMS KOJJIEKI[NS BCET/Ia OCTAETCS CITUCKOM
2JIEMEHTOB.

SKBGMH]IHPOM KOJUIEKIIUUW Ha3bIBACTCA IK3EMILJIAP KOHKPETHOTO TUIIA KOJIJIEKITUH.

OTyacTy U3-3a CUHTAKCHCA Y Ha3BaHUH, KOTOPbIE ObLIN BHIOPAHDI JIsT TOAAEPKKH KOJI-
seknuit Oracle, KoJIeKIIUN TaksKe MHOTA HA3BIBAIOTCS MACCUBAMU U AOIULAMU.
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O OpaHopopaHbie 3jeMeHTbI. Bce a1eMeHThI KOJJIEKIIUY JOJIKHBI OTHOCUTBCS K OJHOMY
THILY, TO €CTh KOJUIEKITUST SIBJISIETCS 00HOPOOHOH. BIIpoueM, STOT THII JaHHBIX MOJKET OBIThH
COCTaBHbIM; HAIIPUMEP, MOKHO OOBSIBUTD KOJIEKIIMIO, COCTOSIILYIO U3 3aIiCeii, TO eCTh
tabmiy. Hauntas ¢ Oracle9i, moamep:kuBaeTcst BOSMOKHOCTD O0bSIBIEHIST MHOTOYPOB-
HEBBIX KOJIIEKITUI: TTOJIeM KOJIIEKITUU CIYKUT KOJIJIEKIIVS VJTH 3aITUCh, TI0JIeM KOTOPOTA,
B CBOIO OU€PE/Ib, TAK)KE SIBJSAETCS KOJJIEKITNS U 3aITUCh U T. I,

O OpaHoMepHas KOJUIEKIMA. B ka0l CTPOKe KOJIJIEKIIUY UMEETCSI BCETO OJIHO TI0JIE, U C
9TOI TOUKHM 3PEHHUsI OHA TTOX0Ka Ha OZHOMEPHbII MaccuB. Hesib3st 00bSIBUTE KOJJIEKIINIO,
Ha 3JIEMEHTBI KOTOPO# MOJKHO GBIJIO OBI CCHLIATHCS CIEAYIONINM 06PasoM:

my_collection (10, 44)

JIByMepHBIE CTPYKTYPhI B HACTOSIIIEE BPEMsI HANTPAMYIO He OAePKIBAIOTCS, OAHAKO BBI
MOJKETE CO3/IaTh MHOTOMEPHbII MACCUB, OOBSBJISIA KOJIEKIIUIO KOJIIEKIIUEH, — CHHTAKCUC
OyJeT IPUMEPHO TAKUM:

my_collection (44) (10)

O OrpanuyeHHasl U HeOrpaHHYEHHas KoJuleKIus. KosleK1ys HasblBaeTcs orpaHuyeH-
HOM, ecsii 3apaHee Ollpe/ieJieHbl TPAHUIIBI BO3MOXKHBIX 3HAUeHUH MHEKCOB (HOMEPOB)
ee 3JIeMEeHTOB. Eciu ske BepXHsIsl NN HUKHSSL TPAaHUIIA HOMEPOB 3JIEMEHTOB He yKa3a-
Ha, TO KOJIJIEKIIVST Ha3bIBaeTcsl HeorpaHnvyeHHOH. Kosurekiuu tuma VARRAY (MacCUBBI
TIepeMEeHHOH ITINHBI ) Beer/ia orpaHnydeHsbl. [Ipu onpenesieHny Takoit KOJITIEKITNH CelyeT
yKa3aTh MaKCUMaJIbHOE KOJMYECTBO ee 2JIeMeHTOB (HOMep TepBOTO 3JIeMEHTa BCer/ia
paBeH 1). BiioskeHHble TaOIUIIBI U ACCOIIUATHBHBIE MACCHUBBI OTPAHUYUBAIOTCS TOJIBKO
TeopeTHueCcKr. B TekcTe OHM OYAYT OMUCHIBATHCS KAK HEOTPAHMYEHHbIE, TOTOMY YTO
C TEOPETHUYECKON TOUKH 3PEHNS] MAaKCUMaJIbHOE KOJTMYECTBO 3JIEMEHTOB B HUX MOKET
6bITb ITPON3BOJIbHBIM.

O PaspeskeHHble H IUIOTHbIE KoJuleknuu. Kostexknusa (MM MacCUB, MU CIUCOK) Ha-

3BIBAETCS NIOMHOU, €CJIA BCE €€ 3JIEMEHTDI, OT IIEPBOrO JI0 IOCIeAHEr0, OIIPeIeIeHbI
U KaK[OMy M3 HUX IIPUCBOEHO HEKOTOPOE 3HaYeHue (TaKOBBIM MOKET OBITH 1 NULL).
Komtexknnst cunrtaercs paspesicennoi, eciu OT/eIbHbIE ee 3JIeMEHTBl OTCYTCTBYIOT, KaK
B PacCMOTPEeHHOM Bbiie ipumMepe. He 06s13aTeIbHO ONpeiesIsiTh BCe 97IeMEHTBI KOJLTEKITHH
11 3ATIOJTHSITH ee TIOTHOCTBI0. MaccuBbI VARRAY BCeT/ia SIBJISTIOTCS TIJIOTHBIMU. Biioxennble
TabJIMITBI TIEPBOHAYAIBHO BCET/IA TIIIOTHBIE, HO TI0 MEPe Y/IATeHUsT HEKOTOPBIX HJIEMEHTOB
CTAHOBSITCS Pa3peKeHHBIMI. ACCOIMATUBHBIE MACCHBbI MOTYT ObITh KaK PAa3PeKEHHBIMU,
TaK U [JIOTHBIMU B 3aBUCUMOCTH OT CI10cO6a UX 32110 THEHUSL.
PaspeskeHHOCTh — 3TO OYEHD [[EHHOE CBOWCTBO, MO3BOJISIOINIEE HO0ABIIATH DJIEMEHTDI
B KOJIJIEKITUIO 110 TIEPBUYHOMY KJIIOUY WJIM PYTUM KJIIOUEBBIM JJAHHBIM (HAIIpUMep, HOMepy
3amcy). TakuM 06pazoM MOKHO 33J1aTh OMPE/IeTEHHBIN TTOPSIIOK CJIEIOBAHMS TAHHBIX
B KOJUIEKIIUY WJIM 3HAYUTEIbHO YCKOPUTD UX IIOUCK.

O IlenouncienHoe uaekcupoBanue. K mo60My 2JIeMEHTY KOLTIEKIUE MOKHO 0OPATUTHCSE
[0 HOMEPY, KOTOPBIN MPeICTaBIIseT co00i 1estouncaenHoe 3Hauenne. OO bsIBIEHIE acco-
[MATUBHOTO MACCUBA SIBHO BBIPAXKAET 3TO TpebOBaHKe yCaoBreM INDEX BY, HO TIPABHIIO
ZENCTBYeT U [IJI APYTUX TUTIOB KOJIEKITUH.

O CrpoxoBoe unnexcupoBanune. Haunnas ¢ Oracle9i Release 2, B kauecTBe MHAEKCOB acco-
IUATUBHBIX MACCUBOB MOKHO UCIIOJIB30BATH HE TOJILKO HOMEPA, HO ¥ CHUMBOJIbHbBIE CTPOKU
(B Hacrosiee Bpemst 10 32 KbaiT amiHoiT). Ta BOSMOKHOCTD He MOIIEPKUBAETCS HI
JUISL BJIOSKEHHBIX TaOJIUIL, HU JIJIST MACCUBOB VARRAY.

O BuemmHss tabmuna. Tak Ha3bIBAIOT TAGIUILY, COAEPIKAIILYIO CTOAGEI] THIIA BIOKEHHON
TaOJIUIIBI UJIK MAcCHBa VARRAY.

O Buyrpennsis Tabiuna. Tak IPUHSTO HA3BIBATH KOJUIEKIIUIO, COAEPIKAILYIOCS B CTONOIE
TabJIIIbL.



298 Mnasa 12. Konnekumm

O BcnomorareibHast Tabauuna. Ousnyeckast Tabimia, cozpaBaemast Oracle ist xpaHeHust
BHYTpeHHel Tabuipl (CTOIO1A, COMEPIKAIIETO BIOKEHHYIO TaOJIHILY ).

Pa3HOBMAHOCTU KOMJIEKUMMA

Kax ynomuHasocs patee, Oracle ojep:kusaer Tpu pasHOBUAHOCTH KoJutekimid. Heemorpst
Ha PsI/T OOIIUX XapaKTEPUCTHK, BCE 3TH Pa3HOBUIHOCTH 0OIaAI0T CEU(MUIECKIMU 0COOEH-
HOCTSIMH, KOTOPBIE OY/IyT OXapaKTepPU30BaHbl HIKE.

O AcconuaTuBHBIE MAaCCUBBI. DTO OJJHOMEPHbIE HEOIDAHNYEHHbIE Pa3pekKeHHbIe KOJI-
JIEKITUU, COCTOSITIIVE U3 OJTHOPOIHBIX 3JIEMEHTOB, TOCTYIHBIE TOJabKO B PL/SQL. Panee
B PL/SQL 2 (u3 nocrasku Oracle7) onu Hasbisamics mabauyamu PL/SQL, a B Oracle8
u Oracle8i — undexcupyemvimu mabaumuamu (II0CKONbKY 1IPH OObIBICHUH TAKOU KOJI-
JIEKIIUU TIPUXOIUIIOCH SBHO YKA3bIBATh, YTO OHA «MHIEKCUPYETCSI» HOMEPOM CTPOKM).
B Oracle9i Release 1 onu GbLIM Ha3BaHbI ACCOUUAMUBHBIMU MACCUBAMU. DTOT TEPMUH
BbIOpaH IMOTOMY, YTO TIpe/yIosKeHre INDEX BY MOKET UCIIOJb30BAThCS [IJIsI MHIEKCUPOBA-
HUS COJIEPKUMOTO KOJIJIEKITUI TTOCPE/ICTBOM 3HAUE€HUH TUTIa VARCHAR2 i PLS_INTEGER.

O Buaoxennbie Ta0auibl. Tak Ha3bIBAIOTCS OJHOMEPHbBIE HECBSI3AHHBIE KOJUIEKIIH, TAKIKE
COCTOSINNE U3 OJJHOPOJHBIX 2JIeMeHTOB. [lepBoHAYATbHO OHU 3AMOJHSIOTCS TTOJTHO-
CTBIO, HO TI03/IHEE U3-32 YAJCHNST HEKOTOPBIX 3JIEMEHTOB MOTYT CTaTh Pa3pPesKeHHBIMU.
Biioskennble Tabnibl MOTYT onpeeisathes u B PL/SQL, u B 6azax gaHHbIX (HanpuMep,
B KauyecTBe cTosIOnoB Tabmuir). BiioskeHHble TabJIUIbI IIPEACTABJISAIOT COOON MY AbMUMHO-
JCeCmed, TO eCTh dJIEMEHTbI BJIOKEHHON TaOJIUIIbI He YIIOPAA0YEHbI.

O Maccus tuna VARRAY. [To106HO AByM APYTUM THIIAM KOJUIEKIIUH, MacCHBbI VARRAY
(MaccuBbI IEPEMEHHOM UIMHBI) TAK)Ke SIBJISIOTCS OJITHOMEPHBIMY KOJIJIEKITUSIMU, CO-
CTOSITIIUMU U3 OIHOPOJIHBIX 371eMeHTOB. OTHAKO UX pa3Mep BCer/ia OTPaHuYeH, 1 OHU He
ObIBAOT paspesKeHHBIMU. Kak 1 BIOKeHHbIE TabJIMIIbI, MACCHBBI VARRAY HCIIOJIb3YIOTCST
u B PL/SQL, u B 6a3ax manubix. OfHAKO TTOPSIOK WX 9IEMEHTOB TP COXPAaHEHUH U BbI-
GOpKe, B OTJIMYKE OT BJOKEHHDIX TaOJIHII, COXPAHAETCS.

MpumMepbl KoNNEKUUn

B atom paszaesie nmpeacTaBJa€Hbl OTHOCUTEJIbBHO ITPOCThIE ITPUMEPDBI BCEX paSHOBHI[HOCTeﬁ
KO]IJIGKHI/Ifl C OIIMCaHMEM X OCHOBHBIX XapPaKTEPUCTHUK.

AccoumaTMBHbIiA MaccuB

B CJIeAYIOIEM ITPUMEPE MbI 00BABIISAEM TUII ACCOIIMAaTUBHOI'O MaCCHBa, a 3aTEM KOJLJIEKIINIO,
OCHOBaHHY1O Ha 9TOM THIIE. KOJIJIGKL[I/IH 3allOTHAETCS YEThIPbMA 9JIEMEHTAMU, ITIOCJIE€ YETO MbI
Hepe61/1paeM €€ COZIEPKUMOE 1 BBIBOAUM CUMBOJIbHBIE CTPOKH. Boiee HO[[pO6HO€ 0ObACHEHNE
IIpUBEACHO T10CJI€ JIUCTUHTA.

1 DECLARE
2 TYPE list_of_names_t IS TABLE OF person.first_name%TYPE
3 INDEX BY PLS_INTEGER;

4 happyfamily  list_of_names_t;

5 1_row PLS_INTEGER;

6 BEGIN
7
8
9

happyfamily (2020202020) := 'Eli';
happyfamily (-15070) := 'Steven';
happyfamily (-90900) := 'Chris’;

10 happyfamily (88) := 'Veva';

11

12 1 _row := happyfamily.FIRST;

13

14 WHILE (1_row IS NOT NULL)

15 LooP
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16 DBMS_OUTPUT.put_line (happyfamily (1_row));
17 1 row := happyfamily .NEXT (1_row);

18 END LOOP;

19 END;

Pesymsrart:

Chris
Steven
Veva
Eli

Ctpoku | OnucaHue

2-3 O6bsiBNEeHNe accoumaTBHOro Maccvsa TYPE ¢ xapakTepHoi cekumert INDEX BY. Konnekuus,
co3fjaHHasi Ha OCHOBE 3TOro TWUMa, COAEPXUT CMNCOK CTPOK, KaXkaas U3 KOTOPbIX MOXET AOCTUraTb
no anvHe cronbua first_name Tabnuupl person

4 Ob6bssneHne konnekumn happyfamily Ha 6a3e Tuna list_of_names_t

9-10 3anonHeHve KonneKkumn YeTbipbMst UMeHaMu. ObpaTuTe BHUMaHWE: Mbl MOXEM MCMOJb30BaThb
nobble LenoYncneHHble 3Ha4eHns no CBoeMy yCMOTpeHuto. Homepa CTpok B accoLmMaTMBHOM Mac-
cvBe He 0643aHbl 6bITb NOCNefoBaTENbHBIMU; OHW Aaxe MOryT 6biTb oTpuuaTensHbiMu! Hukoraa
He MULINTE KOA C MPOU3BOSIbHO BbIGPaHHLIMU, HEMOHATHLIMU 3HAYEHWSMU MHAEKCOB! STOT NpuMep
BCEro N1Lb AEMOHCTPUPYET rMBKOCTb acCoLMaTUBHBLIX MacCMBOB

12 Bbi3oB MeTofa FIRST (yHKUMS, «NpUKPENNeHHas» K KOINEKUMUM) AN NOJSTyHYEHUS NEPBOro
(MMHMManbHOMO) HOMepa CTPOKK B KOMNEKLMM

14-18 Mepebop coaepxmmoro Konnekumn B umkne WHILE, c BbIBoaoM kaxxaoi CcTpoku. B cTpoke 17
BblI3blBaeTcs MeToa NEXT, KOTOpbI NepexoanT OT TEKYLLEro 3/IeMeHTa K crieaytoweMy 6e3 yueta
NPOMEXYTOYHbIX NMPOMyCKOB

BnoxeHHasi Tabnuuya

Cueayomuii npuMep HauMHAETCS ¢ 00bABJIEHUS TUIIA BIOKEHHOM TaOJIMIIbI KaK TUIIA
yposHsi cxeMbl. Ha ocHoBauuu s10r0 THna B 6j0ke PL/SQL 00bsIBIISIOTCS TPU BJIOKEHHbIE
Tabaunpl. MIMeHa 4IeHOB CEMbU COXPAHSIOTCS BO BIOKEHHOM Tabmuie happyfamily, nmena
JieTeil — BO BJIOKEHHON Tabuiie children, mocjie yero KoMasga MULTISET EXCEPT (TIOSIBUB-
masica B Oracle10g) ucrosnb3yercs st U3BJEYEHH U3 BJIOKEHHO Tabauibl happyfamily
TOJIBKO UMeH poauteseir. Bosee moapobHoe 06bsiCHEHNE TPUBOIUTCS TOCJE JUCTUHTA.
REM Pas3gen A

SQL> CREATE TYPE list_of_names_t IS TABLE OF VARCHAR2 (100);

2/
Type created.

REM Pa3pgen B

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
6 happyfamily.EXTEND (4);
7 happyfamily (1) := 'E1li‘;
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) := 'E1li‘;
16
17 parents := happyfamily MULTISET EXCEPT children;
18
19 FOR 1_row IN parents.FIRST .. parents.LAST
20 LOOP

npodondcenue 5
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21 DBMS_OUTPUT.put_line (parents (1_row));
22 END LOOP;
23 END;
Pesynsrart:
Steven
Veva
CTpokm OnucaHme
Paspen A | Komanga CREATE TYPE co3aaeT TN BAOXEHHOM Tabnunubl B camoi 6ase AaHHbIX. Takoe pelue-
HWe No3BONSIET 06bSABNATL BMIOXKEHHbIe Tabnuubl B 060l cxeme, obnasatoLelt paspeLleHnsiMmn
EXECUTE ans 3Toro Tmna. Takke MOXHO 06bsiBNSATb CTON6LbI B pENSILMOHHBIX Tabnmuax aToro
TMnNa
2-4 Ob6bsiBNEHNe Tpex pa3HbiX BIOXKEHHbIX Tabnul, co3haHHbIX Ha OCHOBE TWMA YPOBHS CXEMbI.
O6paTtuTe BHMMaHWE: B KaX/AOM Cllyyae Ans MHULManm3aumm BNoXXeHHON Tabnuubl Bbi3bIBAeTCst
(byHKUMS-KOHCTPYKTOP. UMs 3TOM hyHKLMM BCEraa COBMNafaeT C UMEHEM TUMa, @ ee KoA aBTo-
MaTuyecku reHepupyetcs Oracle. BnoxeHHyto Tabnuuy Heob6xoanMo MHULManM3npoBaTh nepea
MCMOoJIb30BaHUEM
6 BbI30B MeTofa EXTEND «BblfensieT Mecto» BO BMIOXEHHOW Tabnuue Ans AaHHbIX YSIEHOB CEMbU.
B oTnunume oT accoumaTUBHBIX MacCBOB, BO BJIOXXEHHbIX Tabnunuax HeobXxoanMOo SIBHO BbINOsI-
HWTb Onepaumio Co34aHUsS 3NIEMEHTA, Npexzae YeM pa3MmellaTb B HEM AaHHble
7-10 3anonHeHwe konnekumn happyfamily nmeHamm yneHoB cembu
12-15 3anonHenune konnekumm children. B gaHHOM cnyyae AaHHble A06aBNAOTCA B KOMIEKLMIO
no CTpokam
17 Y106bI NOAYUYNTL MHDOPMALMIO O POAUTENSX, AOCTAaTOYHO YopaTh 13 happyfamily aaHHble
children. 3ta 3apaya ocobeHHO nerko peluaetcs, HaumMHas ¢ sepcumn Oracle10g, ¢ noseneHnem
BbICOKOYPOBHEBbIX KOMaHZ Ans paboTbl ¢ MHOXecTBamu Bpoae MULTISET EXCEPT (6nu3kuit
aHanor konnekumn SQL MINUS). ObpaTuTe BHMMaHUWe: nepea 3anosiHeEHNEM parents Bbi3biBaTb
MeTof EXTEND He HyxHo. Ba3a AaHHbIX AenaeT 3T0 aBToMaTu4ecku
19-22 Mockonbky onepauuns MULTISET EXCEPT nfioTHO 3anofHSET Kosiekumto parents, ans nepeéopa
COAEPXKMMOr0 KONMeKLMU MOXHO BOCMNOSb30BaThCs LMkIoM FOR co cueTumkoM. MNpu ncnonb3osa-
HUW 3TOM KOHCTPYKLMW C pa3pexxeHHO Konnekuuei npovsonaet uckmioueHne NO_DATA_FOUND
VARRAY

Cueyomuii npuMep AeMOHCTPUPYET UCHOJIb30BaHUe TUIIOB VARRAY B Ka4eCTBe CTOJIOIIOB pe-
JIIIMOHHOM Tabsuibl. CHauasa MbI 0ObsIBJISIEM JIBa PA3HBIX THUITA VARRAY YPOBHST CXEMBI, TIOCTIE
4Yero Co3JaeM pesnOHHYI0 T3.6JII/IHy family ¢ AByMs crosnbraMu VARRAY. Hakonerr, B kojie
PL/SQL 3anoHs10TCS BE JTOKATbHBIE KOJIIEKITUH, UCIOJIb3yeMble TTPY BBITOJTHEHUY OTIepa-
1un INSERT ¢ Tabamneii family. Bosee nogpo6Hoe o6bsacHe e IPUBOAUTCS TIOCJIE TUCTUHTA.

REM Pa3pgen A
SQL> CREATE TYPE first_names_t IS VARRAY (2) OF VARCHAR2 (100);

2/

Type created.

SQL> CREATE TYPE child_names_t IS VARRAY (1) OF VARCHAR2 (100);

2/

Type created.

REM Pa3gen B
SQL> CREATE TABLE family (

2 surname VARCHAR2(1000)

3 , parent_names first_names_t
4 , children_names child_names_t
5

)s

Table created.

REM Pa3pen C

SQL>
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1 DECLARE
2 parents first_names_t := first_names_t ();
3 children child_names_t := child_names_t ();
4 BEGIN
5 parents.EXTEND (2);
6 parents (1) := 'Samuel';
7 parents (2) := 'Charina';
8 -
9 children.EXTEND;

10 children (1) := 'Feather’;

11

12 --

13 INSERT INTO family

14 ( surname, parent_names, children_names )
15 VALUES ( 'Assurty', parents, children );
16 END;

SQL> /

PL/SQL procedure successfully completed.

SQL> SELECT * FROM family
2/

SURNAME

PARENT_NAMES

CHILDREN_NAMES

Assurty

FIRST_NAMES_T('Samuel', ‘'Charina')
CHILD_NAMES_T('Feather")

CTpoku OnucaHue

Paspen A | Komanaa CREATE TYPE ucnonb3yetca ans cosaanus asyx Tunos VARRAY. ObpaTtvTe BHUMaHuWe:
¢ TvnoM VARRAY Heob6x0auMo 3aAaTb MakCMManbHYo AnnHy Konnekuuu. Mo cytv mon obbsiBne-
HUS OMpPEeAensoT HeKoe Noaobue «CoumanbHOM NONUTUKKU»: He Bonee ABYX poauTenein

1 He bonee ogHoro pebeHka

Pazpen B | CospmaHue pensiuMoHHOM Tabnuupl 13 Tpex ctonbuos: VARCHAR2 ans damunumn u asyx ctonbuos
VARRAY (ans poautenei u aeten)

Paspgen C, | O6bsiBneHne ABYX NOKasnbHbIX 3k3eMnisipoB VARRAY Ha OCHOBaHWUM TuMa YPOBHS CXEMbI.

CTpOKM Mo aHanoruu ¢ BNoXeHHbIMM Tabnuuamm (M B OT/IMYME OT acCOLMATUBHBIX MacCUBOB), Mbl AOMXK-

2-3 Hbl BbI3BaTb (PYHKLMIO-KOHCTPYKTOP, UMSi KOTOPOI coBnagaeT ¢ umeHeM TYPE, ans uHMumanvsa-
Unn CTpyKTYyp

5-10 PaclumpeHue 1 3anosIHeHNe KOIEKUMIA; A06aBNSIIOTCA MMEHA POAUTENEN U 0AHOro pebeHka.
Mpyv nonbiTke A06aBNEHNsI BTOPOro pebeHka Npom3oiaeT owmnbka

13-15 YT0o6bl BCTaBUTb CTPOKY B Tabnuuy family, agoctatouHo BktoumTb VARRAY B CMMCOK 3HAYUEHWIA.

Kak BuauTe, B Oracle BCTaBKa KOJIEKUMIA B PENSLMOHHYIO TabnuLy BbINOHAETCS TPUBUANBHO!

Mcnonb3oBaHue KoNnekumin

B ciienytonux pasjiesnax OnUChIBAIOTCS 0COGEHHOCTH O0bSIBICHUS U TIPUMEHEHSI KOJLIEKI[HI
B Pa3HbIX MeCTaX MPOTPaMMHOTO Ko/ia. [I0CKOIbKY THIIBI KOJITEKITHEI MOTYT OTIPEIENSATHCS
B 6ase JaHHbIX (TOJIBKO BJIOKEHHBIE TaOIUIIBI U VARRAY), 9TH CTPYKTYPbI MOJKHO 3a16CTBOBATh
He TOoJbKO B 1porpamMax PL/SQL, 1o u B tabiuiax 1 0GbeKTHBIX TUIIAX.

Konnekumm kak KOMMNOHEHTbI 3arnucu

KOJIJIGK]_II/II/I MOTYT UCIIOJIb30BATbCA B 3allUCAX HaApAALY C APYTUMU TUTTaMU TaHHbIX. B cocras
3allMCU MOJKET BXOJUTh O/lHA UJIM HECKOJIBKO TaKUX CTPYKTYP, BKJIO4asi MaCcCHUBBI VARRAY,
BJIOKEHHbIE Ta6JII/II_[bI 1 accolmmaTuBHbIEC MaCCHUBBLI. HaHpI/IMepI

CREATE OR REPLACE TYPE color_tab_t IS TABLE OF VARCHAR2(100)

/
npodondcenue 5
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DECLARE
TYPE toy_rec_t IS RECORD (
manufacturer INTEGER,
shipping_weight_kg NUMBER,
domestic_colors color_tab_t,
international_colors color_tab_t

)s
Konnekumu B kKauecTBe nNapamMeTpoB NporpaMmbl

KoJunekimu takske MOTYT TlepeiaBaThes B lapameTpax GyHKuit u npouenyp. @opmar 06b-
SIBJIEHUST TIapaMeTpa OCTAETCsI HEM3MEHHBIM (3a IOTIOTHUTEIbHON nH(pOopMatuei obparaiitech
K raBe 17):
uma_napamempa [ IN | IN OUT | OUT ] mun_napamempa

[ [ NOT NULL ] [ DEFAULT | := 3Ha4eHue_no_ymonyanuio ] ]
B PL/SQL Het 060011eHHBIX, 3apatee OMpPeAeJeHHbIX TUIIOB KOJUIEKIMHI (32 MCKIIIOYEeHHEM
HEKOTOPBIX MAKETOB — TaKUX, Kak DBMS_SQL 1 DBMS_UTILITY). ITO O3HAYAET, UTO JJIsI TIEpe-
JIAYV KOJTIEKITMY B apTYMEHTE B TIPOTPAMMe J0JKeH OBITh OTIPEeSIEH COOTBETCTBY O THIT
napamerpa. CymecTByeT HeCKOJIbKO BO3MOKHBIX CIIOCOOOB:

O Ormpenenenue THIIA HA yPOBHE CXEMBbI KOHCTPYKITel CREATE TYPE.

O OOG6bstBieHIE THITA KOJJIEKIHN B TAKETE.

O OO0bsBJeHre TUIIA U3 BHEIIHEH 00J1acTh AeHCTBUS B OIPeIeIeHIHI MO JIs.
[Tprmep ncnosIb30BaHMST THITA YPOBHS CXEMBI:

CREATE TYPE yes_no_t IS TABLE OF CHAR(1);

/

CREATE OR REPLACE PROCEDURE act_on_flags (flags_in IN yes_no_t)
IS

BEGIN

END act_on_flags;

/

[Ipumep ncnosb30BaHUS TUIIA KOJIEKITUH, OMIPEIeIIeEMOTO B CTICTINMUKAIINN TTaKeTa: CyIIie-
CTBYET TOJIBKO OJIVH c11ocob 0ObABIEHUS ACCOIMATUBHOTO MACCUBA JIOTMUECKUX 3HAYCHUI
(u JIOOBIX ApyTux 6a30BbIX TUIIOB JTAHHBIX ), TAK TIOYEMY OBl He OTIPEICTUTD UX B CIierndu-
KaI[uu TTaKeTa 715 TOCJAEIYIONINX CChIIOK B IPUJIOKEHNH ?

/* o®ain B CeTtun: aa_types.pks */

CREATE OR REPLACE PACKAGE aa_types

IS
TYPE boolean_aat IS TABLE OF BOOLEAN INDEX BY PLS_INTEGER;

END aa_types;
/

Baumanue: Tur KOJJIEKIUU B CIIMCKE IMTaPaAaMETPOB JOJIKEH YTOUHATHCA UMEHEM TTaKeTa:

CREATE OR REPLACE PROCEDURE act_on_flags (
flags_in IN aa_types.boolean_aat)

IS

BEGIN

END act_on_flags;

/

HaKOHeI_I, B ciIelyIomieM IpuMepe TUIl KOJUIEKIUN O6’bHBJIHeTCH BO BHEIITHEM 6JIOK€, a 3aTeM
HCII0JIb3YEeTCs BO BHYyTPEHHEM 6J10Ke:

DECLARE
TYPE birthdates_aat IS VARRAY (10) OF DATE;
1 _dates birthdates_aat := birthdates_aat ();
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BEGIN
1 _dates.EXTEND (1);
1 dates (1) := SYSDATE;

DECLARE
FUNCTION earliest_birthdate (list_in IN birthdates_aat) RETURN DATE
IS
BEGIN
END earliest_birthdate;

BEGIN
DBMS_OUTPUT.put_line (earliest_birthdate (1_dates));

END;

END;

Konnekumm Kak TMnbl AaHHbIX ANS 3Ha4YeHWii, Bo3BpallaeMbiX (pyHKUMEN

Huske npuBenen npumep dhyHKIMN, Bo3Bpalaolieil 3Hauenne color_tab_t. ITOT ke TUI
MeeT U JIOKaThHAas TepeMeHHas 3Toll PyHKIUU. B oTHOIIIeHN BO3BpaIiaeMbixX (PYHKITUSIMHI
3HAYeHUN JIEWCTBYET TO JKe ITPABUJIO, YTO U B OTHOIIIEHUU UX TIAPAMETPOB: [10JIb30BATEIbCKUE
THUIIBI TAHHBIX JIOJKHBI OBITH OTIPEIeIEHbI BHE MOLYJIST:
FUNCTION true_colors (whose_id IN NUMBER) RETURN color_tab_t
AS

1_colors color_tab_t;
BEGIN

SELECT favorite_colors INTO 1_colors

FROM personality_inventory
WHERE person_id = whose_id;

RETURN 1_colors;
END;
(KoHctpyxkimst BULK COLLECT ommcana B TiraBe 15.) Kak ncmonb3oBars 9Ty GyHKIINIO B TIPO-
rpamme PL/SQL? ITockoibKy OHA ciocoOHA 3aMEHUTH IEPEMEHHYIO THIia color_type_t, TO
BbI MO3KeTe OO IIPUCBOUTH BO3BPAILAEMOe €10 3HAYeHUE [IePEMEHHON TUIIa KOJLJIEKIUH, THO0
MIPUCBOUTH TIEPEMEHHOM (TUT KOTOPOIT COBMECTUM C TUTIOM 3JIEMEHTOB KOJIJICKITUN ) OJTUH U3
5JIEMEHTOB BO3BpaIiaeMoi Komnekimu. [lepsorii cnocob BecbMa mpoct. OaHako obpaTuTe
BHUMaHMe, YTO 3TO OJMH M3 TEX CJIyYaeB, KOT/a MEPEMEHHYIO KOJIIEKIINK He 00s13aTeIbHO
WHUITNATI3UPOBATD SIBHO:

DECLARE

color_array color_tab_t;
BEGIN

color_array := true_colors (8041);
END;

IHHIBTOpOthHOCO6eCpaBy]IOCHeIﬂﬂSOBa(byHKLHHIHeO6XOﬂHhﬂ)yKaSaTbIdHﬂeKCTpe6yeMOFO
9JIEMEHTA KOJIJICKITNH:

DECLARE

one_of_my_favorite_colors VARCHAR2(30);
BEGIN

one_of_my_favorite colors := true_colors (8041) (1);
END;

ITpaBaa, 1py 9TOM BO3HUKAET OjiHa pobieMa: e B Tabuiuiie 6asbl JAHHBIX HE OKAXKETCsI
3amucy, B cTosI0Ne person_id KOTOpo# conepskutcs snaderre 8041, To B OTBET HA MOMBITKY
CUMTATh TIEPBBII 9JIEMEHT TIONYUUBIIENCS KOMIEKIMK OyIeT HHUIMMPOBAHO MCKIIOUEHUE
COLLECTION_IS_NULL. Ero HeoGxoanmMo nmepexsatuth 1 00paboTaTh B COOTBETCTBHM C Tpebo-
BaHUAMU ITPUJTOKEHU.

Konnekumm kak «cronbubi>» Tabnuubl 6a3bl faHHbIX

BiioskeHHble TabJaUIIbI U CTPYKTYPbI VARRAY I03BOJISIIOT XPAHUTD B CTOJIOIE TabIKIbl GA3bl
JAHHBIX HeaTOMapHble 3HAYEHM S, 3allMChIBAEMbIE M1 CYMThIBAEMbIe OAHOM KOMaHIOM.
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Hanpumep, B CIIOIb3yeMON OTIEI0M KaJpoB TabJuile employee B OJJHOM U3 CTOJOIIOB MO-
JKeT XPaHUTHCST WH(GOPMAIINS O JIaTaX POKACHUS YIEHOB CEMbH COTPYAHUKOB (Tabu. 12.1).

Ta6bnuua 12.1. XpaHeHne cnucka AaT B BUAE KONNEKUMMU B cTonbLe Tabnunubl COTPYAHMKOB

Mone Id Mone Name Mone Dependents_ages
(NUMBER) (VARCHAR2) (Dependent_birthdate_t)
10010 Zaphod Beeblebrox 12-JAN-1763
4-JUL-1977
22-MAR-2021
10020 Molly Squiggly 15-NOV-1968
15-NOV-1968
10030 Joseph Josephs
10040 Cepheus Usrbin 27-JUN-1995
9-AUG-1996
19-JUN-1997
10050 Deirdre Quattiebaum 21-SEP-1997

CoszpaTh Takyio Tabuiy HecmoxHo. CHavaja HysKHO OIPEAENNTh TUIL KOJJIEKITUN:
CREATE TYPE Dependent_birthdate_t AS VARRAY(1@) OF DATE;
KOTOPbI 3aT€M UCIOJIb3YETCs B ONpeAeeHuU TaOJnIIbL:

CREATE TABLE employees (
id NUMBER,
name VARCHAR2(59),
...Apyrue ctonbupl. ..,
dependents_ages dependent_birthdate_t

)
3anogHUTh TabJIMILY MOXKHO C TIOMOIIBIO KOMaH/Ibl INSERT, B KOTOPOH KOHCTPYKTOP TI0
yMOJTYaHuIo (CM. lajiee B 9TOM ryiaBe) mpeodpasyer CIIUCOK JaT B 3HAUEHKS HY/KHOTO THIIA:
INSERT INTO employees VALUES (42, 'Zaphod Beeblebrox', ...,

dependent_birthdate t( '12-JAN-1765', '4-JUL-1977', '22-MAR-2021'));
Terepb paccMOTPUM TIPUMEP HCIIOIb30BaHUsI CTOJIOIA TUTTA BJIOKEeHHO Tabuibl. Co3maBast
BHENIHIO TabJuily personality_inventory, Oracle Heo6x0a1MO yKa3aTh UMs TaGJIMIIbI 1JIS
3alKMCU JAHHBIX CTOJIONA TUIIA BJIOKEHHON TaOIUI[bL:
CREATE TABLE personality_inventory (

person_id NUMBER,

favorite_colors color_tab_t,

date_tested DATE,

test_results BLOB)
NESTED TABLE favorite_colors STORE AS favorite_colors_st;
Koncrpykiust NESTED TABLE...STORE AS coobmiaet Oracle, uto Tabsiniia st XpaHeHUsT TaH-
HBIX cTOJ0NA favorite_colors (BcroMoraresbHast TabIUIA) LOJIKHA UMETh UMsI favorite
colors_st. Jra Tabauia OyaeT XPaHUTHCS OTAENBHO OT OCTAJbHBIX JaHHBIX TaOIUIIbI
personality_inventory. Orpannyenuii Ha ee pa3Mep He CyIeCTBYeT.

JlaHHble BCIIOMOTaTEIbHON TaOJIHUIIbI HEJb3sT 00pabaThiBaTh HEMOCPEACTBEHHO. TTombITKa
[PSIMOTO CYMTBHIBAHUS WJIU 3AMIUCU B Hee HH(MOPMAIIUK IPUBEAET K BOSHUKHOBEHUIO OIIUOKH.
YreHHe WU 3aMCh aTPUOYTOB 9TOH TAOIHI[BI BO3BMOKHBI TOJBKO YePe3 CCHUIKY Ha BHEII-
HIOI0 TabauIy (rceBaoMyHKIIMKE KOJUIEKIIMNA paccMaTpuBaioTcs aanee B paszene «Pabora
¢ kosueknusamu B SQL»). @usnueckue aTpruOyThl BCIIOMOTATEIbHON TabKIIbI TAKIKE HEJIb3s
3aJ1aTh HATIPSIMYIO — OHU HACJIEAYIOTCS OT «CaMOW BHEIIHE» TabJIIIbL.

I'maBHoe pa3yinane MeXAy BJIOKEHHbIMU TH.6]II/III3_MI/I 1 CTPYKTypaMu VARRAY IIDOSIBISIETCA
IIpU UCITOJIb3OBaHNUN UX B KAY€CTBE TUITOB /IaHHbBIX CTOJI6I_[OB. XoTst MaccuB VARRAY, HOZIO6HO
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BJIOKEHHOM TabJIUIIE, TI03BOJISIET COXPAHUTD B OJIHOM CTOJIOIIE MHOKECTBO 3HAYCHNUA, /17151 HErO
HeoOXOANMO yKa3aTh MAKCUMAJIbHYIO JIMHY MaCcCHUBa, KOTOPBIA OyeT XpaHUThCS B Tab/IHIle
BMECTE C OCTaJbHBIMU JaHHbIMU. [ToaTomy paspaGorunku komnanuu Oracle pekomMenayior
UCII0JIb30BaTh CTOIOLLI TUIIA VARRAY 718 «Ma/leHbKIX» MACCHBOB, 8 BJIOKEeHHbIe Tab LB —
JUIA «O0JIBIINX .

Konnexkummn kak atpubyTtbl 06 beKTHOIro TMNA

B cnenytorniem mpumepe MOJIeTUPYIOTCS JaHHbIE, UCTIOJIb3yeMble JIJIs OTIpe/ieIeHUsT XapaKTe-
pucTuk asroMobuist. Kaskapiit 00beKT THIa auto_spec_t COIEPKUT HabOP LIBETOB, B KOTOPbIE
MOJKeT OBITh BbIKpallleHa MallluHa.
CREATE TYPE auto_spec_t AS OBJECT (

make VARCHAR2(30),

model VARCHAR2(30),
available_colors color_tab_t

)s
[TockosIbKY OOBEKTHBIN THII He TpeOyeT MecTa Il XpaHeHHsI JaHHbIX, B €r0 OlPeAeIeHUN
KOHCTpPYKIIMEN CREATE TYPE ... AS OBJECT He HY»KHO YKa3bIBaTh MMsI BCIIOMOTaTEIbHON Ta-
Gunibl. OHO 3aaeTcs 103Ke, Koraa OyaeM co3aaBath TabJAUIy €O CTOAGIOM 9TOrO THIIA:
CREATE TABLE auto_specs OF auto_spec_t

NESTED TABLE available_colors STORE AS available_colors_st;
[IpuBenerHas Boiie nHCTPYKIUs Tpebyer nosiciennii. Cosnasast tabuity o0bexToB, Oracle
POCMATpUBAET 0ObABICHNIE OGBEKTHOTO THIIA, YTOOBI OIIPEAENNTD, KAKKME CTOJIOIbI JOJKHA
cozepkaTh Takast Tabsmia. O6HaPYKUB, YTO OAUH U3 cTO/I010B (a uMeHHo available_colors)
ABJIIeTCs BAOKeHHON Tabauneir, Oracle cosgaer oTaeabHY0 TabINILY [/ XPAHEHUS €TI0
nanubix. [Ipenmoxenne

...NESTED TABLE available_colors STORE AS available colors_st

coobmraer Oracle, uto BcomoraresibHast TabIMIIa 7T XpaHEHS TaHHBIX CTOJIONA available
colors M0JKHA HAa3bIBATHCA available_colors_st.

[Toxpobuee 06 ob6bexTHBIX THIax Oracle pacckaspiBaetca B rraBe 26.

Bbi6op TMNA KOJIIEeKUUHN

Kaxkast pa3HOBUIHOCTb KOJIJIEKITUI JIyUIlle TTOAXOAUT JIJIsl BAIeTo NMPUJIoKeHus1? B omHnx
cily4asix BBIOOD OYeBUJIEH, B IPYTUX BO3MOKHBI Pa3Hble BApHAHTHL. B aToM paszene mpen-
CTaBJIEHbI HEKOTOPbIE PEKOMEH/IAINH, KOTOPbIE [IOMOI'YT BaM IPUHSTH pelierue. B tabir. 12.2
MePEYCIeHbl OCHOBHBIE PA3JIMUYUS MEXKIY aCCOIUATUBHBIMU MAacCUBAMU, BIOKECHHBIMU
tabnuiamu 1 MaccuBamu VARRAY.

Kax npaBuio, paspaborunku PL/SQL MHCTUHKTUBHO CKJIOHHDI K MCIIOJIb30BAHUIO acCOoI1a-
TUBHBIX MaccuBoB. [Touemy? IToToMy 4TO accolMaTuBHbIE MACCUBBI TPEOYIOT MUHUMAJIBHOTO
obbeMa Koja. VX He HysKHO MHUIMAIM3MPOBATh UM PACIIMPATH. TpajuilnOHHO OHK CYnTA-
JiCh caMoit 3P HEKTUBHON Pa3HOBUIHOCTHIO KOJLIEKIUI (XOTSI CO BPEMEHEM 3THU PA3JINUUs,
BEPOSTHO, ncue3HyT). Ho eciim KOLIEKIUsA 10JKHA XPaHUThCS B Tabauiie 6a3 JaHHbIX, aCCO-
uaTuBHBIN MaccuB oTmagaer. Ocraercsa BOIIPOC: BJIOJKEHHAsT Tabuna uau VARRAY?

Caienyioniyie peKOMeEH/IAIIY TTOMOTYT BaM IPUHATH pelrieHue. Bripouewm, ecyi K HACTOSIIEMY
MOMEHTY ellle He COCTABUJIU TTOJIHOTO TIPEAICTABJIEHUS O KOJUIEKIUSIX, JIyUlIle ellle pa3 Imepe-
YUTATh HAYAJIO ATOM TJIaBbI.

O Ecau Bam HyXKHA (DYHKITMOHAIBHOCTD Pa3PEsKEHHBIX KOJIEKIUE (HATIPIMED, JIJIs Peaiu-

3allul «<MHTECJUIEKTYa/JIbHOTO XpaHEHUA [[aHHI)IX»), CAMHCTBEHHBIM pE€aJIbHbIM BapMaHTOM
OCTaeTCAa aCCOI_[I/IaTI/IBHbIﬁ MaCCHB. I[a, Bbl MOJKETE BbIAEJIATD U YIAJATD 9JIEMEHTDI IIPU
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pabote ¢ epeMeHHbIMI BIOKEHHBIX TaOJIHIT (KaK MOKA3aHO Jlajiee PH OLUCAHNHI METOJIOB
NEXT 1 PRIOR), HO 9TU OIEPAIUH [JIsT KOJUTEKIIUI CKOJIBKO-HUOY/Ib 3HAYUTETLHOTO Pa3Mepa
BBITIOJTHSIIOTCS KpaiiHe Heah(heKTUBHO.

Ta6bnuua 12.2. CpaBHEHWE pa3HOBUAHOCTEN Konnekumii B Oracle

Xapaktepuctuka AccounaTuBHbIA MaccuB Bno)xeHHas Tabnuua Maccus VARRAY

Pa3mMepHoCTb OpHoMepHas Koniekums OpHoMepHas Konnekums OpHoMepHas Kon-
nekumns

MoxeT ucnonb3osatb- | Het Jik] Oa

cs B SQL?

MoxeT ucnonb3oBatb- | Het [a; naHHble XpaHaTca B oT- | [1a; AaHHble XpaHAT-

€S KaK TN AaHHbIX
cTonbua Tabnuupl?

[leNbHON BCrioMoraTesNibHOM
Tabnuue

€1 B TOW e Tabnuue

HeunHuumanm-
3MpOBaHHOE COCTO-
AHVe

MNycras konnekums (He
MoXeT 6biTb paBHa NULL);
3N1EMEHTbI HE onpeesneHbl

AtomapHoe 3HadeHue NULL;
CCbI/IKM Ha 3/1EMEHTbI He-
LENCTBUTENbHBI

ATOMapHoe 3Ha4e-
Hue NULL; ccbinikn
Ha 3M1EMEHTbI He-
[ENCTBUTENbHBI

WHuumnanusaums

ABTOMaTMYecKas npu 06b-
SIBMIEHMM

Mpu BbI30BE KOHCTPYKTOPA,
BbIGOPKE MNK NpUCBanBaHUM

[pu BbI30BE KOH-
CTpyKTOpa, BbibOpKE
WK NpUCBanBaHMM

Ccblfika B a/1eMeHTax
PL/SQL

BINARY_INTEGER u niobble
13 ero noatunos (-2 147 483
647 .. 2,147,483,647)

VARCHAR?2 (Oracle9i
Release2 u Bbiwe)

MonoxwutensHoe
uenoe ymcno ot 1 ao
2 147 483 647

PazpexxeHHas? Ja W3HayanbHO HeT, HoO MoxeT | Het
cTaTb nocne yaaneHun
OrpaHuyeHHas? Het MoxeT pacwmpsaTbcs Oa
[onyckaeT npu- [a HeT; MoxeT notpeboBatbca | HeT; MoxeT noTpe-

CcBavBaHue NoboMy
3N1EMEHTY B Nlo60M
MOMEHT BpemMeHu?

npesBapuTeNbHbIi Bbi30B
EXTEND

6oBaTbCs NpeaBa-
pUTENbHbIN Bbi30B
EXTEND, koTopblit
HE MOXET BbIXO-
AWTb 33 BEPXHIO
rpaHuuy

Cnocob paclumpeHuns

MpucsavBaHue 3HavyeHns
3/IEMEHTY C HOBbIM MHAEKCOM

BctpoeHHas npoueaypa
EXTEND (unn TRIM gna
okaTtus) 6e3 3apaHee onpe-
[leNleHHOro MakcMmyMma

EXTEND (unm TRIM),
HO He 6onee 06bsIB-

JIEHHOTO MaKCUMarb-
HOro pasmepa

MoanepxxveaeT npo-
BEPKY paBeHCTBa?

Het

[a, Oracle10g v Bbiwe

Het

MNMoppaepxwvisaer
MCMONb30BaHWe
ornepauuin Hag

MHOXecTBaMn?

Het

[a, Oracle10g v Bbliwe

Het

CoxpaHsieT nopsaaoK
CNnefoBaHUS AneMeH-
TOB W MHAEKCHI NpU
coxpaHeHumn B 6aze
[OaHHbIX?

Het

[a

O Ecun npunoxenre PL/SQL Tpebyer UCoib3oBaHust OTPULIATENbHBIX MHAEKCOB, IPHU-
JIETCSI UCTI0JIb30BATh ACCOIIMATUBHbBIE MACCHBBI.

O Ecuu Boi paboraere B Oracle10g uiu Gosiee mo3aHell BEPCUY U ¢ KOJUIEKIUSIMU BBITIOJI-
HSIIOTCSI BBICOKOYPOBHEBBIE OIIEPAIUU U3 TEOPUHU MHOXECTB, UCITOIb3YUTE BJIOKEHHDIE
TabJIMIIBI BMECTO aCCOIMAaTHBHBIX MACCHBOB.

O EcJm KOJIMYeCTBO CTPOK, XPAHSIIUXCSI B TaOIUIE, OJKHO OBITH KECTKO OTPAHUYEHO,
HCTIOTB3YHTE MACCUBHI VARRAY.
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Ecitu B cTo6110B0# KOJUIEKIINY JIOJKHBI XPAHUTBCS GOTBIINE 06BEMbI TOCTOSTHHBIX JIAH-
HbIX, GJINHCTBEHHBIM PeaJbHbIM BADUAHTOM OCTAETCs! BJIOKeHHas Tabiuiia. basa naHHbIX
Gy/IeT NCIOIb30BATh OTAETbHYIO CKPBITYIO TaGJIUILy /ISl XpAHEHHST IAHHBIX KOJJIEKITHH,
4TO 0GECTIEYNBAET €€ OYTH HEOTPAHUYEHHBIN POCT.

EcJi BbI XOTUTE COXPAHUTD TIOPSAIOK HJIEMEHTOB, XPAHUMBIX B CTOJIOIE KOJJIEKIINH U Ha-
6op MaHHBIX OYIET OTHOCUTEIBHO HEOOJIBIIUM, UCIIOIb3YITE MAcCUB VARRAY.

Y10 cUnTaTh <OTHOCUTENBHO HEeGOMbIINM» ? OpueHTHpYyiiTech Ha 06BEM JAHHBIX, TOME-
HIAIONIUXCS B OZIHOM 610Ke Ga3bl IAaHHBIX; PH BBIXOJE 32 TPe/esibl 610K HAYMHAIOTCS
HEPEXO/BI MEJKILY 3AMUCAMHE, CHISKAIOIIUE TIPOU3BOAUTEIBHOCTD OTIEPALIHIA.

HecKoIbKO IPU3HAKOB CUTYAI[MH, B KOTOPOI TIPEANOYTEHNE OTAAETCS MaCCUBY VARRAY:
BaM He Hy’KHO GECTIOKOMTHCS O BOSMOKHBIX yIAJIEHUAX B CepeinHe Habopa TaHHbIX; cama
NPUPOJIA IAHHBIX OPA3yMeBAET HATMYUE YEeTKON BEPXHEH rPaHUIbl; B GOJIBITMHCTEE

CJIy4aeB IIpu BbI60pKe H3BJIEKAETCA BCE COAEPKUMOE KOJUIEKI[UH.

BcTpoeHHble MeToAbl KOJIJIEKLUI

PL/SQL mpenocraBiseT Ay co31aBaeMbIX BaMH KOJJIEKIINH MHOKECTBO BCTPOEHHBIX (DyHK-
1IMH ¥ TPOIelyP, Ha3bIBAEMbBIX METO/IAMU KOJIJIEKIIMI. JTHU METO/IbI TIPEAHA3HAYEHBI JIJIsT
HOJIy4eH!s THPOPMAIIH O COEPKIMOM KOJITIEKIIUY 1 ee U3MeHeHU. VIX MOJHBII CIIICOK

mpuBezieH B Tabu. 12.3.

Ta6bnuua 12.3. MeToabl KONNEKLMI

Mertop (cbyHKuMa uam npoueaypa)

OnucaHue

COUNT (chyHKumst)

Bo3BpaluaeT Tekyluee 3Ha4YEHNE 3N1EMEHTOB B KOSINEKLUU

DELETE (npoueaypa)

YpansieT u3 KoNeKUMy OauH UK HECKOSIbKO 3NIEMEHTOB.
YMeHbLUIAET 3HaueHue, Bo3Bpallaemoe dyHkumennt COUNT, ecnu
3a/laHHble 3/1eMeHThI ele He yaaneHsl. Co cTpykTypamm VARRAY
MOXET UCMOsb30BaTbCs TOMBKO AJIS YAaNEeHUs BCEro COAEPXUMOro

EXISTS (yHKLMS)

Bo3sBpawaeT 3HaveHne TRUE unu FALSE, onpeaensioulee, cylue-
CTBYET /M B KOMMEKLMM 33AaHHbIN 3N1EMEHT

EXTEND (npoueaypa)

YBeNuuMBaeT KOJIMUYECTBO 3/IEMEHTOB BO B/IOXXEHHOM Ta6nwue nnm
VARRAY, a Takxe 3HauyeHue, Bo3Bpallaemoe dyHkumeint COUNT

FIRST, LAST (cbyHKuUMN)

BoazspatuatoT nHaekcol nepsoro (FIRST) u nocnegHero (LAST)
aneMeHTa B KOSIeKUMn

LIMIT (dbyHKUMS)

BosBpallaeT MaKkcMasibHOE KOJIMYECTBO 3/IEMEHTOB B MaccuBe
VARRAY

PRIOR, NEXT (¢pyHKuLMM)

Bo3BpalLatoT MHAEKCHI 3/IEMEHTOB, NPEAWECTBYOWMX 3a4aHHO-

My (PRIOR) u cneaytowwiemy 3a HuM (NEXT). Bceraa mcnonbayiite
PRIOR 1 NEXT ans nepe6opa konnekuuii, ocobeHHo npu pabote ¢
paspexeHHbIMM (UM NOTEHUMANBHO Pa3pEXXEHHBIMM) KONNEKLMSMM

TRIM (dyHKUMs)

YpanseT anemMeHTbl, HaunHas C KOHUA KOMnekumm (3neMeHT C Hau-
60NbLIMM MHAEKCOM)

Bce 5TH KOHCTPYKIMU HA3bIBAIOTCS MEMOOAMU, TIOTOMY YTO CHHTAKCUC UX BbI30BA OTJIHYAETCSI
OT CHHTAKCHCa BbI30Ba OOBIYHBIX TIPOLEAYP U QYHKINN. ITO THIUYHBIA CHHTAKCHC BbI30Ba
METO/I0B, UCIOJIb3YeMbIil B 00bEKTHO-OPUEHTHPOBAHHBIX SI3bIKaX IPOIrPAMMUPOBAHUS —

TaKux, Kak Java.

PaccMoTpuM cHTaKCHC BBI30BA METO/IOB HA IpUMepe LAST. Jta (pyHKIIMs BO3BpalllaeT Hau-
GOJIbIIUIT MHEKC BJIEMEHTa aCCOIMATUBHOTO MaccuBa. CTaHAAPTHBII BBIZOB 9TOM (DyHKIMM

BBITJISIIE] OBl TaK:

IF LAST (company_table) > 10 THEN ... /* HeBepHblii cuHTakcuc */
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Mnaue roBops, accolnaTUBHBIN MacCUB IiepeJacTcs eif B kKauecTBe aprymenTa. Ho mockosn-
Ky dynkist LAST siBJIsSieTcsT METO/IOM, OHA <ITPUHAIEKUT> OOBEKTY — B JIAHHOM CJIydae
accolaTuBHOMY MaccuBy. [IpaBU/IbHBIN CUHTaKCUC ee BBI30BA BBITVISIAUT TaK:
IF company_table.LAST > 10 THEN ... /* MpaBuibHblii CUHTakcuc */
B o6i1iieM ciryuae CHHTAKCHC BBI30BA METOJIOB ACCOIMATUBHOTO MACCHBA BBITJISIIUT TaK:
O Oreparus, He TpedyIOLIas IepeJadr apryMeHTOB:
uma_mabauysl.onepayus
O Ormepanus, apryMeHTaM¥ KOTOPOH SIBJISTIOTCST MH/IEKCBI 9JIEMEHTOB:
uma_mabauysl .onepayus (uHoekc [, uHdekc])
Hanpuwmep, crexyromias kKoMaH/1a Bo3BpaiaeT TRUE, eCIi B aCCOIIMATHBHOM MaCCHBE company_
tab omnpeziesnena 3amnuch 15:
company_tab.EXISTS(15)
MerTomst Konexiuii HeocTymHb! 13 SQL; 1X MOKHO MCTIOIB30BATh TOJBKO B TPOTPaMMax

PL/SQL.
Metoa COUNT

MGTOZI COUNT BO3BpalllaeT KOJIMIECTBO 3JIEMEHTOB B aCCOLIMaTMBHOM MAaCCUBE, BJIO’KEHHOM
Ta6JII/II_Ie nau MaccuBe VARRAY. B 3HaueHuu He YUYUTBIBAIOTCA 9JIEMEHTDI, Y/laJIEHHbIE U3 KOJI-
JIEKIIUN ME€TOA0M DELETE nj TRIM.

CUHTaKCHUC BbI30BA:
FUNCTION COUNT RETURN PLS_INTEGER;

Pacemorpum ipumep. Ipexie yem 4TO-71100 EIaTh C KOJJIEKIAEH, Mb IIPOBEPSIEM, COLEPKUT
JIM OHA XOT$ ObI OZINH 3JIEMEHT:
DECLARE

volunteer_list volunteer_list_ar := volunteer_list _ar('Steven');
BEGIN

IF volunteer_list.COUNT > ©

THEN

assign_tasks (volunteer_list);

END IF;

END;

rpaHuqule ycnoBus

Jly1 THAITMATM3UPOBAHHON KOJIEKIINH, He co/lep:Kallell HU OJJHOTO 3jieMeHTa, COUNT BO3-
BpallaeT HyJib. JTO XKe 3HaUeHNEe BO3BPAIAETCS TP BbI30Be COUNT JIJIsSI ITyCTOTO accollua-
THUBHOT'O MacCHBa.

BO3MOXKHbIEe UCK/TIOYEHUSRA

ITpu BBI30BE MeTOAA COUNT /11T HEMHUIIMAIN3UPOBAHHON BIOKeHHON Tabmuibsl nan VARRAY
WHUITUUPYETCS 3apaHee olpeiesieHHOe UCKTIoueHne COLLECTION_IS_NULL. Takoe uckioue-
HUe He MOKET BO3HUKHYTH IPU PaboTe ¢ acCOLMATUBHBIMU MACCUBAMMU, He TPEOYIOIMMU
VHUIMAIU3AI[AN,

Metoa DELETE

Merto/ DELETE nipejiHazHaueH 7Sl y/laJleHnsl OJIHOTO, HECKOJIbKUX MJIM BCEX 2JIEMEHTOB aCCO-
[MAaTHBHOTO MaCCHBA, BJIOKEHHO TabIUIIbI MJTM MaccrBa VARRAY. ITpu BbI3oBe 6€3 apryMeHTOB
OH yAaJIeT BCE 3JIeMEHTDI KOJIJIeKITNH. Bb130B DELETE (i) yAansgeT i-i aIeMeHT BI0KeHHON
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TabJIMIbI MJIU ACCOIMATUBHOTO MaccuBa. A BbI30B DELETE(i,7) yaaisier BCe 9JIeMEHTHI C MH-
JIEKCaMU OT i 10 j BKIIounTenbHo. Eciin Koumeknms npeacrasisier cob0i acconuaTnBHbINA
MaCCHUB, WHIEKCUPYEMBbIil CTPOKaMH, i U j IOJKHBI OBITH CTPOKOBBIMU 3HAYEHUSIMU; B TIPO-
TUBHOM CJIy4ae OHU SIBJISIIOTCSI 1[EJIbIMU YUCTIAMHU.

HpI/I BbI3OBE C apIr'YMEHTaMU1 METO/ PE3E€EPBUPYET MECTO, 3aHUMABIIECECA «Y/IaJE€HHBIM» 3JI€-
MEHTOM, 1 II03/IHEE 9TOMY IJIEMEHTY MOKXHO IIPUCBOUTH HOBOE 3HAYECHUE.

@axryecku PL/SQL 0cBoO0XKIAET MAMSATH JIUIID [IPU YCAOBUH, YTO IIPOrPaMMa yAaJisieT
KOJINYECTBO 3JIEMEHTOB, IOCTATOYHOE [I7Is1 OCBOOOKIAEHYS Uenotl cmpanuyvt namsmu. (Ecin
ke MeToz DELETE BbI3bIBaeTcs 6e3 IapaMeTpoB U OYMINAET BCIO KOJUIEKIMIO, IAMSTh OCBO-
60K IaeTCSI HEMEJJIEHHO. )

[Ipumenurenspno k maccuBam VARRAY meton DELETE moxeT BbI3BIBATHCS TOJBKO
6e3 aprymMeHToB. MlHaue roBopsi, ¢ MOMOIIbIO YKa3aHHOTO METO/a U3 3TOU CTPYKTYPbI
HeJIb3sT YIAJISATh OT/Ie/IbHbIE 3JIEMEHTBI, TOCKOJIBKY B TAKOM CJIy4ae OHA CTaHeT pas-
PEKEHHOMH, uTo HegomycTMO. EquHcTBeHHbIl criocob yaanuts u3 VARRAY oauH wiu
HECKOJIbKO 3JIEMEHTOB — BOCIO0JIb30BaThcst MeToioM TRIM, npennazunauyeHHbIM J1J1sT
yAQJIeHUSI TPYIIBI PACTIONIOKEHHBIX PSI/IOM 3JIEMEHTOB, HAUMHAST ¢ KOHIIA KOJIJIEKITNN.

Cremyromas mpotierypa yaauseT U3 KOJIEKIINA Bce 2JIeMeHTRI, KpoMe Tiocefinero. B et
HCITIOJIb3YIOTCA YEThIPDE METO/lA: FIRST — mjia IoJIy4eHust HOMepa IepBoro yaajadaemMoro aJje-
MeHTa, LAST — [JId HOJIy4eHUsI HoMePa IIOCJIeJHEeTO yAa/IAIeMOoro ajieMeHTa, PRIOR — 11g
olpezieJIeHusI HoMepa IIPEeAIIoC/ieJHEro ajieMenTa,; DELETE — /U1 ya/IeHrs BCEX 2JIEMEHTOB,
KpOMe MOCJIETHETO:
PROCEDURE keep_last (the_list IN OUT List_t)
AS

first_elt PLS_INTEGER := the_list.FIRST;

next_to_last_elt PLS_INTEGER := the_list.PRIOR(the_list.LAST);
BEGIN

the_list.DELETE(first_elt, next_to_last_elt);
END;

HeckombKo MOMTOTHUTETBHBIX TTPUMEPOB:

O Viasenue BeeX CTPOK U3 TaOJIKIIbI names:
names.DELETE;

Q Vnpanenue 77-1 cTpoku n3 Tabnmisl globals:
globals.DELETE (77);

Q Vnanenue n3 TaObaNIEI temp_reading Bcex 2JIeMEHTOB, HaunHas ¢ nHaekca —15 000 u go
nnekca 0 BKIIOYUTETbHO:

temp_readings.DELETE (-15000, 0);

MpaHn4YHbIE ycnoBus

Ecau 3HaueHWS WHAEKCOB i U/WIN j YKa3bIBAIOT HA HECYIIECTBYIONTHE 3JIeMEHTHI, DELETE
IBITAETCS «CleJaTh HAUJIydlliee> U He reHepupyer uckiaodeHne. Hanpumep, eci Tabuia
COJNIEPIKUT TPU 2JIeMeHTa ¢ uHaekcamu 1, 2 1 3, To BBI30B MeTo1a DELETE (-5,1) yAAIUT TOJIBKO
OJIVH 3JIEMEHT C MHeKcOM 1, a BbI30B DELETE (-5) He U3BMEHUT COCTOSTHUS KOJLIEKITUN.

B0O3MOXXHbl€ UCKJTHOUEHUSA

Bb13oB MeToa DELETE /ISl HEMHUIIMAJU3UPOBAHHON BIOKEHHON TabIUIBI NN MACCUBa
VARRAY MHUIIMNPYET UCKIIoYeHrne COLLECTION_ IS_NULL.
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Metoa EXISTS

MeToz1 EXISTS UCIIOJIb3YETCsI € BJAOKEHHBIMU TaOJIMIIAMU, ACCOLMATUBHBIMU MACCHBAMU 11 MaC-
cuBaMU VARRAY [17151 OTIpe/ie/IeHUsT HATTMUXS B KOJIJIEKITUH 3aJaHHOTO asieMeHTa. Eciu TakoBoi
HMIMeeTCs, METO/T BO3BpAIlaeT 3HaueHue TRUE, a eCJI OTCYTCTBYeT — 3HaueHue FALSE. 3HaueHue
NULL He BO3BpaIaeTCcs HU MTPH KaKUX ycIoBUAX. Kpome Toro, EXISTS Bo3Bpataet FALSE 1 B TOM
CITydae, eCJIv 3aJaHHBIN 31eMeHT GBI yiaieH 13 KOJIEKIHHI C TIOMOIITbO MeTO/1a TRIM mJii DELETE.

Cuenyrormuii 6JI0K IPOBEPSIET, IPUCYTCTBYET JIM 3a[aHHBIA 3JIEMEHT B KOJUIEKIIMU, U [IPU
TTOIOKUTETHHOM OTBETE TIPUCBANBaET eMy 3HaueHue NULL:

DECLARE
my_list color_tab_t := color_tab_t();
element PLS_INTEGER := 1;

BEGIN

IF my_list.EXISTS(element)
THEN
my_list(element) := NULL;
END IF;
END;

rpaHuqule ycnosus

Ecau meTom EXISTS BBI3BIBAETCA A7 HEMHUIMAIU3UPOBAHHON (CcojiepKaIeil aToMapHoe
3HaueHue NULL) BIOKEHHOM TabJIUIIbI MM CTPYKTYPBI VARRAY SO0 [t MHUIIMATU3UPOBAHHON
KOJIUIEKITVH, He COJIePIKaIlell HU O/IHOTO 9JIEMEHTA, OH IIPOCTO BO3BpAIaeT 3HaueHe FALSE.
ITosTOMY €ro MOKHO BBI3BIBATh €3 MPEABAPUTEIHHOI MPOBEPKU BHI30BOM COUNT, HE PUCKY ST
HOJIy4uThb coobmieHre 06 omuoKe.

BO3MOXKHbIEe UCKJTHOYEHUSA

MGTOJI EXISTS HEe MHUIIUUDPYET UCKIIOUYEHNI.

Metoa EXTEND

Y1068l 106ABUTH 2JIEMEHT BO BJIOKEHHYIO TabJIMIly MM MAacCUB VARRAY, HEOOXOAUMO CHa-
YaJia BBLAEAUTD I Hero o6acth mamMsaTi. COOTBETCTBYIONIAs Olepalis, He 3aBUCIIAsd OT
[IPUCBAVBAHUSI DIEMEHTY 3HAYEHWS, BBIIOJTHIETCS METOAOM EXTEND. CiieyeT HOMHUTD, 4TO
YKa3aHHBII METO/ HEIIPMMEHUM K aCCOLUMATUBHBIM MACCHBaM.

Merto1 EXTEND, Kak yke OBLITO CKa3aHo, 100aBJIsSIET 9JIEMEHTHI B KoJLIeKIno. [1pu BeI3oBe €3
apryMeHTOB OH J00aBJISIeT OUH 3JIEMEHT cO 3HadeHreM NULL. Bbi3oB EXTEND(n) IPUCOEMHSET
n 9JIeMEHTOB CO 3HayeHreM NULL, a BbI30B EXTEND(n, 1) — n 3JIeMEHTOB, 1 BCEM UM IIPUCBaK-
BaeT 3HaUeHue i-ro asmemenTa. [locmennsas dopma MeToga TPUMEHSIETCS K KOJIJIEKITUSAM, 171
3JIEMEHTOB KOTOPBIX 33/IlaHO OrpaHuyenuie NOT NULL.

CuHTaKCHUC TIeperpy:KeHHOTr0 MeTo/1a EXTEND:

PROCEDURE EXTEND (n PLS_INTEGER:=1);
PROCEDURE EXTEND (n PLS_INTEGER, i PLS_INTEGER);

B caenyiomem npumepe mpoueaypa push 1006aBJIsieT B CIIMCOK OMH 3JIEMEHT U IPUCBAUBAET
eMy HOBOE 3HaUeHUE:

PROCEDURE push (the_list IN OUT List_t, new_value IN VARCHAR2)
AS
BEGIN
the_list.EXTEND;
the_list(the_list.LAST) := new_value;
END;
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B apyrom ¢parmenTe koza MeTo EXTEND HCHOJIB3YeTCs ISt BRITIoYeHns B KoJuiekiuio 10 Ho-
BbIX 3JIECMEHTOB C OAMHAKOBbBIMU 3HAYCHUAMU. Cuavaya B KOJIJIEKITNUIO HO63.B]I§{€TCH OINH
3JIEMEHT, KOTOPOMY SIBHO IIPUCBAaUBAETCS HY:KHOe 3HaYeHue. [[pu TOBTOpHOM BbI30BE METOIA
EXTEND B KOJIJIEKIIUIO Z[O63.BJIHCTC5{ e1re 9 9JIEMEHTOB, KOTOPBIM IIPHUCBANBAETCA 3HAYECHHNE
IIEpBOTO 3JIEMEHTA KOJIJIEKIIUU new_value:
PROCEDURE push_ten (the_list IN OUT List_t, new_value IN VARCHAR2)
AS

1_copyfrom PLS_INTEGER;
BEGIN

the_list.EXTEND;
1_copyfrom := the_list.LAST;

the_list(1_copyfrom) := new_value;
the_list.EXTEND (9, 1_copyfrom);
END;

FpaHu4YHbIE yCnoBuA

Ecau mapameTp n umeet 3HaueHne NULL, METOJT He BBITIOJTHUT HUKAKUX J€HCTBUH.

BOo3MOXXHbl€ UCK/THOUEHUSA

ITpu BBI30BE MeTO/1a EXTEND /ISl HEMHUIMAIU3UPOBAHHON BIOKEHHOM TaOIUIIbI 1T VARRAY
MHUIUHAPYETCS UCKIoYeHne COLLECTION_IS_NULL. ITombiTKa 106aBUTh B MaccuB VARRAY
HJIEMEHTBHI, MH/IEKC KOTOPBIX IPEBBIINAET MAKCUMAIbHBIA NHAEKC MACCUBA B €T0 OObSIBICHNH,
VUHUIMUPYET UCKIoYeHne SUBSCRIPT_BEYOND_LIMIT.

MeTtoabl FIRST mn LAST

Mertoabl FIRST 1 LAST BO3BPAIAlOT COOTBETCTBEHHO HAMMEHBIINI 1 HAUOOMBIINN UHIEK-
CbI 9JIEMEHTOB BJIOKEHHOI TabJINIIbI, aCCOIMATUBHOIO MacCUBa WJIM MaccuBa VARRAY. [lug
acCOIUATUBHBIX MAaCCUBOB, UH/IEKCUPYEMBIX CTPOKAMU, 3TU METO/IBI BO3BPAIIAIOT CTPOKH;
«HaMMeHbIIIee» 1 «HanOoJIblee> 3HAYEHUs OIPEEIAIOTCS MOPAAKOM Habopa CUMBOJIOB,
WCIIOJIb3YEMOTO JIAHHBIM ceaHcoM. [[J1s1 APYyTUX TUTIOB KOJIJIEKITUIL METO/IbI BO3BPAIAIOT
1eJsIble Yrca.

CunTakcuc aTuX QyHKIIHIL:

FUNCTION FIRST RETURN PLS_INTEGER | VARCHAR2;
FUNCTION LAST RETURN PLS_INTEGER | VARCHAR2;

Tak, CJIelIYIOLLlI/IfI (l)paI‘MeHT Hepe61/1paeT BC€ 9JIEMEHTBI KOJJIEKIIUU OT HadaJsla K KOHILY:

FOR indx IN holidays.FIRST .. holidays.LAST
LOOP
send_everyone_home (indx);
END LOOP;
3aroMHHUTE, UTO TAKOM IIUKJI Oy/IET BBIMTOJHEH KOPPEKTHO (TO €CTh HE TIOPOIUT UCKIIIOUCHHUST

NO_DATA_FOUND) JINIID ITPU YCJIOBUH, YTO KOJJIEKIUA ABJIAECTCA ILIOTHOIA.

B caenyromem npumepe st J00aBIIEHUS 3IEMEHTOB B KOHEIl aCCOLMATUBHOTO MacCUBa 1C-
TI0JTb3YeTCsI ortepaTop COUNT. ITuKJT FOR ¢ KypCOPOM MCITOTb3YETCS /111 KOMTMPOBAHUS TAHHBIX
13 6a3bl B aCCOINATUBHBINA MaCCUB. IIpu BbI60pKe [epBOI 3aMMCU KOJJIEKIIUSI companies
ycTa, oaToMy COUNT BozBpaiiaeT 0.
FOR company_rec IN company_cur
LooP

companies ((companies.COUNT) + 1).company_id

company_rec.company_id;
END LOOP;
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FpaHuuHbIE yCNoBUS

Ecau meTombr FIRST 1 LAST BBI3BIBAIOTCS /IJIST MHUITNATU3UPOBAHHBIX KOJIJIEKITUI, He CO-
JlepsKaliX HU OJTHOTO dJIeMeHTa, OHU Bo3BpalatoT NULL. /711 MmaccuBa VARRAY, Bcerjia co-
JIEPIKAIIETO XOTsI OBl OMUH 2JIeMeHT, FIRST Bcerja Bo3ppamaet 1, a LAST — To JKe 3HaYeHne,
4YTO U MeTOJ[ COUNT.

B0O3MOXXHbl€ UCK/THOUEHUSA

HpI/I BBI30BE METO/IOB FIRST 1 LAST 1151 HeHHHHHaJII/ISHpOBaHHOfl BJIOKEHHOM Ta6JII/II_[I)I N
MaccuBa VARRAY MTHUIIUUPYeETCsI UCKII0UeHre COLLECTION_ IS_NULL.

Metop LIMIT

MGTOI[ LIMIT BOo3BpalllaeT MaKCUMaJIbHO€E KOJIMYECTBO 3JIEMEHTOB, KOTOPOE MOJKHO OIIpe/e-
JIUTH B MaccuBe VARRAY. B cJiydyae BJIOKEHHOM Ta6JII/II_IbI NJIN aCCOIIMAaTUBHOTO MaCCHBa OH
Bo3BpamaeT NULL. CHHTaKCHUC 3TOTO MeTO/Za:

FUNCTION LIMIT RETURN PLS_INTEGER;

B criemytoniem npumepe nepezt 1o6aBieHreM HOBOTO JIEMEHTA B KOHEI[ MacCUBa VARRAY MbI
CHavaJa mpOBEPSIEM, ECTD JI B HEM €eTIle CBOOOTHOE MECTO:

IF my_list.LAST < my_list.LIMIT
THEN

my_list.EXTEND;
END IF;

rpaHuqule ycnoBusa

N MeToZa LIMIT rpaHUYHBIX yCJIOBI/Iﬁ HE CYLIECTBYET.

BO3MOXHbl€ UCKNTIOYEHUS

Boizos MeTo/a LIMIT Juist HeHHHHI/IaJIHSI/IpOBaHHOI;)I BJIO;KEHHOI Ta6JII/IL[bI 1 MaccuBa VARRAY
reHepupyeT ucKaodeHrne COLLECTION_ IS_NULL.

Metoabl PRIOR n NEXT

MeTo/bl PRIOR 1 NEXT UCTIOJIB3YIOTCS /IJIS1 TIEPEMENIEHNS 110 KOJIJIEKITUSIM — BJIOJKEHHBIM
TabJIMIIaM, aCCOLMAaTMBHBIM MACCHBaM M MaccuBaM VARRAY. MeToz PRIOR BO3BpallaeT HHIEKC
TIPe/IbILYIIEro, a MeTo NEXT — ciieflyioniero ajeMenTa kosurekimu. Ciemyornas QyHKIus
BO3BpaIlaeT CyMMY YHCEJ, XPAHANTUXCS B KOJIJIEKINH 1ist_t:

FUNCTION compute_sum (the_list IN list_t) RETURN NUMBER
AS
row_index PLS_INTEGER := the_list.FIRST;
total NUMBER := ©0;
BEGIN
LOooP
EXIT WHEN row_index IS NULL;
total := total + the_list(row_index);
row_index := the_list.NEXT(row_index);
END LOOP;
RETURN total;
END compute_sum;

Th)KerorpaMMa,Hocrwpe60pOM9HeMEHTOBOTHDCHeﬂHeﬁlcnepBoﬁOHpeﬂeHeHHoﬁSaHH—
CH KOJJIEKIINU:

FUNCTION compute_sum (the_list IN list_t) RETURN NUMBER

AS

row_index PLS_INTEGER := the_list.LAST;
total NUMBER := 0;
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BEGIN
LooP
EXIT WHEN row_index IS NULL;
total := total + the_list(row_index);
row_index := the_list.PRIOR(row_index);
END LOOP;
RETURN total;
END compute_sum;

B JaHHOM CJiy4ae HallpaBJICHUE ITEpEMENICHWA HE UMEECT 3HaUYC€HU A, HO B /IPYTUX ITPOTrPpaMMax
OHO MOJKET MMOBJIMATH Ha PE3YJIbTaT 06pa60T1<1/1.

FpaHuuHbIE yCNoBUS

MeTomabl PRIOR 1 NEXT /1T WHUITHATU3UPOBAHHON KOJIJIEKITUH, He cofiepsKaleil Hi OJHOTO
aJIeMeHTa, Bo3BpalatoT NULL. Ecii 3HaveHue i GosibIie Win paBHO COUNT, MeTOZ NEXT BO3-
BpammaeT NULL; ecJii i MeHbIITe WJTH paBHO FIRST, MeTO/ PRIOR Bo3BpariaeT NULL.

Biutors 110 Bepcuu Oraclel2c, eciin KoJuieKIust He ycTa, a apameTp i 6osiblie uim
paBen COUNT, meton PRIOR Bosspamaer LAST; ecaiu mapametp i menbiie FIRST,
metox NEXT Bossparaer FIRST. Ograko coxpaHeHue Takoro MoBeieH sl B Oy Iy TInx
Bepcusix Oracle He rapanTHpoBaHoO.

B0O3MOXXHbl€ UCKJTHOUEHUSA

Bb130B MeT010B PRIOR 1 NEXT /1JIsl HEMHUIMAIU3UPOBAHHOM BJIOKEHHON TabINIIbI MJI MaCCHBa
VARRAY reHepupyeT ucKaodYeHrne COLLECTION_ IS_NULL.

Metoa TRIM

Meton TRIM YAajadgeT n mocJeHUX 9JIEMEHTOB KOJIJIEKIIUN — BJIOJKEHHOU Ta6JII/II_IbI nian
MaccuBa VARRAY. Eciin MeTo1 BBI3bIBaeTCS 6e3 APTYMEHTOB, OH YIaJWUT TOJIBKO OWH 3JIe-
MeHT. Kak YIIOMUHAJIOCh paHee, TP COBMECTHOM HCIIOJIb30BaHUU MeTO/0B TRIM 1 DELETE
BO3MOXHa HaKJIaJIKa: €CJIN SaﬂaHHbe/,I B BbI30Be MeTO/[a TRIM 3J1€EMEHT OBLI yKe yaajieH
MeTO/10M DELETE, MeTO/[ TRIM «IIOBTOPUT» yJlaJleHUE, HO CUUTAET €TI0 YacCThIO n, IODTOMY
KOJINMYECTBO PEAJIbHO YIAJEHHDBIX 9JIEMEHTOB OKAaKETCS MEHBIINM, Y€M Bbl PAaCCUUTBIBAJIN.

o | ITombiTKa BBI3oBa MeToma TRIM 1 acconmmaTMBHOTO MacCuBa IIPUBEET K OIMHMOKe
KOMITUJISTITA Y.

oy
4 ™

Cunrakcuc meroga TRIM:
PROCEDURE TRIM (n PLS_INTEGER:=1);

C]IBI[yIOHlaH (pyHKHHH M3BJIEKAET M3 CITMCKa IIOCJeHEE 3HAYECHNE 1 BO3BPAIIA€T €T0 BbI3bIBa-
onemMy 6J10Ky. Onepam/lﬂ H3BJICYECHU PEAJIN3YETCA KaK BbI60pKa 3Ha4YeHUA C Iocjaeyonunum
yC€4E€HUEM KOJUVIEKINUW Ha OAVH 3JIEMEHT:

FUNCTION pop (the_list IN OUT list_t) RETURN VARCHAR2

AS
1_value VARCHAR2(30);
BEGIN
IF the_list.COUNT >= 1
THEN

/* CoxpaHAeM 3HauyeHue NOC/ieAHero 3/lemMeHTa KoaneKuuu,
|| koTopoe 6ymeT Bo3BpaweHo ¢yHKUMEN
npodondcenue 5
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*/
1 _value := the_list(the_list.LAST);
the_list.TRIM;
END IF;
RETURN 1_value;
END;

FpaHuuHbIE yCnoBus

Ecau 3nagenmne n paBHO NULL, MeTO/T HE BBIIIOJIHUT HUKAKHUX lIefICTBHfI.

BO3MOXHbl€ UCK/TIOYEHUS

ITpu TOMBITKE YAATUTH OOJIBIIE SIEMEHTOB, YeM MMEETCST B KOJUIEKIIUH, MTHUIIUHPYETCST UCKITFO-
yeHre SUBSCRIPT_BEYOND_COUNT. Ecsit MeTO/1 TRIM BBI3BIBAETCS 71 HEMHUTIMATM3UPOBAHHON
BJIOKEHHOI TabJIMIIBI MJTH MaccHBa VARRAY, HHUIIMAPYETCS MCKIIOUeHre COLLECTION_IS_NULL.

— Berseisasg metomst TRIM 1 DELETE niist ofHoI 11 TOI Ke KOJITIEKIINH, MOYKHO TIOTYYNTh

{:.’w y HeOXXUIaHHbIe pe3yJbTaThl. Ha CKOIbKO 3/1IeMEHTOB CTaHET MEeHbIIIEe B KOJLIEKITUH, eCJIN

yaanutb nocyaexanii amemenT MetogoM DELETE, a 3atem BeraBats Metos; TRIM ¢ Tem

Pty e 3HaveHreM napamerpa? Kasanoch 6bl, 9T0 IPUBEAET K YAAJIEHUIO IBYX 9JIEMEHTOB,

HO B IEACTBUTENBHOCTH 002 METOA YAAISAT OAUH U TOT ke djieMeHT. UToObl n3besKarh

HakJIa10K, Komnanus Oracle peKoMeHAyeT HCIIOIb30BaTh TOIBKO OAUH U3 ITUX ABYX
METOIOB TIPH paboTe ¢ KOHKPETHOM KOJITEKITHEN.

Pa6oTa c konnekunsamm

MTaK, MBI MO3HAKOMUJINCH C OCHOBHBIMU Pa3HOBUAHOCTSMU M METOAAMU KOJLJIEKIAHA. Mbr
PaccMOTpEI IPUMEPbI padOThI € ACCOLMATUBHBIMU MACCUBAMHU, BJOKEHHBIMU TabIMI[AMU
1 MaccuBaMu VARRAY. ITopa mepexoamTh K ToApOOHOMY PAaCCMOTPEHHIO MPAKTHIECKOH paGoThI
€ KOJUIEKIMSAMM B ITporpaMMax. B aToM pasjiesie paccMaTpuBaloTCs CeLYIONIIE BOIPOCHL:
O6paboTka ncka09enuil npu paboTe ¢ KOIIEKIIIMA.

OO6bABIEHNE TUIIOB KOJUIEKIIHIL.

OGbsBieHre U MHULIUAIU3ALNS IIEPEMEHHBIX KOJLIEKIIHA.

ITpucBavBaHue 3HAUEHUH KOJIEKIUSIM,

©C00O0O0

Vcnosnb3oBaHue KOJIJIEKITMI COCTABHBIX THIIOB JIAHHBIX (HAIIPUMED, KOJIJIEKITHH, dIeMeH-
TBI KOTOPBIX MPEACTABIISIOT COO0I KOJIIEKIHN).

Q Pabota ¢ roce10BaTeIbHBIMU U HEIIOC/Ie[0BATEIbHBIMU aCCOIMATUBHBIMU MaCCUBAMU.
O Bo03MOXHOCTH KOJIJIEKITUI CO CTPOKOBBIM UHIEKCUPOBAHUEM.
O Pabora ¢ komreknusamu PL/SQL B komanzax SQL.

O6bsaB/IeHMe TUNOB KONJIeKLUi

Hpe;me 4yeM pa6OTaTb C KOJIJIGKHHGI;’I, ce H€06XO].II/IMO O6T)HBI/ITb, IpuyemM 00baBICHNE JIOJIZKHO
6aSI/IpOBaTbCH Ha THUIIE€ KOJJICKIINH. Taxum O6p3.30M, IIpeXae BCETo H€O6XOI[I/IMO HAYy4YUTHCA
OIIpeaeJIAThb TUIIbL KOJIJIEKITUH.

CyectByet Ba criocoba olpeesieHus: TUIIOB KOJUIEKIHIA:

Q Twur KoJIeKIUu MOKHO 00bsIBUTH B TiporpamMme PL/SQL ¢ npuMeHeHreM cHTaKCUCa
TYPE. Takoit Tum Gy/ieT ZOCTYIEH JIUIIb B TOM OJIOKE, re OH ObLI 0ObsiBieH. Tuil, ompe-
JIeJITEMBIHT B CTIEIIM(UKAIINY TaKeTa, OyAeT OCTYIIEH BCeM MTPOTpaMMaM, CXeMa KOTOPBIX
obsaaeT ripaBaMu EXECUTE ISt IAHHOT'O TIaKeTa.
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O OmpenenerHne TUIA BIOKEHHON TabIAIIbI MM VARRAY Kak 00beKTa YPOBHS CXeMbI B 6aze
nauubix Oracle ¢ ucrnosp3oBanreM KoMaHIbl CREATE TYPE. B manbHeiinieM Takoi Tum
MOJKET MCIIOJIb30BaThCs B KAUECTBE THIA CTONOLOB Tabuull 6a3 JaHHBIX U aTpubyTax
00OBEKTHBIX THIIOB, a TaKKe it 00bsBJIEHUSA IIePeMEHHBIX B iporpammax PL/SQL. On
MOJKET UCIIOJIb30BATHCA B JII0O0M MporpaMMe cxembl, 00afaronieii COOTBETCTBYIOMIUMU
InpaBamMu EXECUTE.

O6bsiBNEeHMe accoumMaTMBHOrO MaccmBa
KOHCprKHI/IH TYPE A1 olIpeieJIeHN aCCOMaTUBHOTO MaCcCUBa UMeeT C]IeHyIOHII/Iﬁ (I)OpMaTZ

TYPE umsa_muna_mabauysl IS TABLE OF mun_OaHHbix [ NOT NULL ]

INDEX BY mun_uHdekca;
3neck umsa_muna_mabauybl — UM CO3AABAEMON KOJIEKIINN, Mun_ 0aHHbIX — THIT JAHHBIX
€/IMHCTBECHHOI'O CTOJI6I_Ia KOJJIEKIIUH, a mun_unaekca — TUII JaHHbIX NH/IEKCA, NCII0JIb3YEMOTO
I7IST YIIOPSIZIOUEHUST COMIEP>KUMOTO0 KoJmekiuu. [Ipn sxemanmum MOXKHO 106aBUTh OrpaHnyde-
Hue NOT NULL, yKa3bIBaloIlee, YTO Kakaasi CTpOoKa T36JII/ILII)I 00643aTeIbHO AOJIKHa CO/IEpsKaTh
3HaUYeHUe.

VMeHa TabGJMYHBIX TUIIOB IIOJYMHSIOTCS TEM Ke IIPABUJIaM, YTO ¥ UMEHa JPYrUX UIEeHTH-
duraropos PL/SQL: uMs 10/5KHO HAYMHATBCS ¢ OYKBBI, UMeTh JyuHY 10 30 CMMBOJIOB
U COZleP>KaTh HEKOTOPBIE CTIeTTNaTbHBIE CIMBOJIBI ( PEIIeTKa, ITOTYePKUBAHNE, 3HAK I0JIJIapa).
A ecqv 3aKJIIOYNTD UM B IBOIHbIE KABBIUKM, OHO MOKET COfiepKaTh 10 30 20061 CUMBOJIOB.

TUIOM JaHHBIX 3JIEMEHTOB KOJJIEKIIMN MOYKET ObITh noumu mo6oi Tun ganubix PL/SQL.
Jloryckaercs MCIoib3oBaHue OOJIBIIMHCTBA CKATSIPHBIX Ga30BBIX TUIIOB JAHHBIX, TIOATHUIIOB,
THUTIOB C TPUBSI3KOH 1 THUIIOB, OTIPEETSIEMBIX TT0JIb30BaTeieM. VICKITioueH e COCTaBIISIOT TUITBI
REF CURSOR (HeJIb35 CO3/IaTh KOJIJIEKITNIO KYPCOPHBIX TIEPEMEHHBIX ) U UCKJII0YEHU .

Tun_undexca onpeessieT TUI JAHHBIX, KOTOPbIE OIPEIEJISAI0T MECTOHAXOKIEHNE JAHHBIX,
pasmeraemMbix B Kosekimn. /o Oracle9i Release 2 mommepskuBajicst TOIbKO OIMH CIIOCO6
oTIpejieieHnsl NHIeKCa aCCOIMATUBHOTO MACCHBA:

INDEX BY PLS_INTEGER
Tenepb TUIT JaHHbIX UHAEKCAa MOJKET OIIPEAC/IATHCA U 1TO-/I[PYTOMY:

INDEX BY BINARY_INTEGER

INDEX BY PLS_INTEGER

INDEX BY POSITIVE

INDEX BY NATURAL

INDEX BY SIGNTYPE /* Tonbko Tpu 3HayeHus uHgekca: 1, © and 1 ! */
INDEX BY VARCHAR2(32767)

INDEX BY mab6auua.cmonbey%TYPE

INDEX BY Kypcop.cmonbey%TYPE

INDEX BY nakem.nepemeHHaa%TYPE

INDEX BY naxkem.nodmun

Heckonbpko IIpUMEPOB 06bSABJICHUI TUIIOB ACCOINMAaTUBHBIX MaCCHUBOB!

-- Cnucok paTt
TYPE birthdays_tt IS TABLE OF DATE INDEX BY PLS_INTEGER;

-- CNuCcoK naeHTUPUKaTOpPOB KOMNaHWi
TYPE company_keys_tt IS TABLE OF company.company_id%TYPE NOT NULL
INDEX BY PLS_INTEGER;

-- Cnucok 3anucei KHWUr; 3Ta CTpyKTypa no3BonfseT co3paTb
-- "nokanbHyw" konuw Tabnuupl KHUr B nporpamme PL/SQL.
TYPE booklist_tt IS TABLE OF books%ROWTYPE

INDEX BY NATURAL;

npodoncenue 5
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-- Kaxpaa konnekuus ynopspouMBaeTcs Mo MMEHW aBTopa.
TYPE books_by_author_tt IS TABLE OF books%ROWTYPE
INDEX BY books.author%TYPE;

-- Konnekuma konnekuuin
TYPE private_collection_tt IS TABLE OF books_by_author_tt

INDEX BY VARCHAR2(100);
B npeapiayiem npumMepe 1 00bsIBII 0000IIEHHBIH THIT KOJIEKIIUN (CIIUCOK aT), HO MIPH-
CBOWJI eMy KOHKpeTHOe UM birthdays_tt. Koneuno, aTo Bcero Jumib ouH n3 c10co60B
0OBbSIBJIIEHUSI THIIA ACCOIMATUBHBIX MaCCUBOB AaT. BMecTo Toro urobbl cospasaTh HaboOp
onpeaeneHnii TYPE KOJJIEKIIUH, Pa3IMYaONUXCS TOJIBKO 110 UMEHU U Pa3OpPOCAHHBIX 110
BCEMY TIPUIIOKEHHIO, CTOUT PACCMOTPETHh BOBMOKHOCTD CO3/IaHMsI OZHOTO TTaKeTa ¢ HabopoM
3apanee OIpeeeHHbIX, CTAHJAPTHBIX TUTOB KoJTeKIni. Caemytonnii mpuMep HaXOAUTCS
B (paiise colltypes.pks Ha caiiTe KHUTH:
/* O®ann B Cetun: colltypes.pks */
PACKAGE collection_types
IS

-- Tuvnbl accounmaTuMBHLIX MacCUBOB

TYPE boolean_aat IS TABLE OF BOOLEAN INDEX BY PLS_INTEGER;

TYPE date_aat IS TABLE OF DATE INDEX BY PLS_INTEGER;

TYPE pls_integer_aat IS TABLE OF PLS_INTEGER INDEX BY PLS_INTEGER;

TYPE number_aat IS TABLE OF NUMBER INDEX BY PLS_INTEGER;

TYPE identifier_aat IS TABLE OF VARCHAR2(30)

INDEX BY PLS_INTEGER;

TYPE vcmax_aat IS TABLE OF VARCHAR2(32767)
INDEX BY PLS_INTEGER;

-- Tunbl B/IOXEHHbIX Ta6nmu

TYPE boolean_ntt IS TABLE OF BOOLEAN;

TYPE date_ntt IS TABLE OF DATE;

TYPE pls_integer_ntt IS TABLE OF PLS_INTEGER;

TYPE number_ntt IS TABLE OF NUMBER;

TYPE identifier_ntt IS TABLE OF VARCHAR2(30);

TYPE vcmax_ntt IS TABLE OF VARCHAR2(32767)
END collection_types;
/
HpI/I HaJIMUUU TAKOTO TTaKeTa MOKHO ITPEJO0CTaBUTb IMTOJTHOMOYUA EXECUTE rpynne PUBLIC,
M TOT/Ia BCe Pa3pabOTUNKU CMOTYT UCTIOJIb30BaTh MaKETHBIE OTpeAeeHrsT TYPE 71sT O6BSIB-
JIEHUS CBOUX KoJImeKuit. [Tpumep:

DECLARE
family_birthdays collection_types.date_aat;

0O6bsaBneHue BNoXeHHOU Tabnuubl unn VARRAY

Kax 1 B cjy4ae ¢ accoMaTUBHBIMU MAaCCUBAMHU, TIepe] O0bABICHUEM BJIOKEHHON TaOIUIIbI
UM VARRAY Tak:ke HeOOXOIMMO OIPEAENUTh THIL. DTH THIIBI OIpeesaioTcs mbo B 6ase
JIAHHBIX, 1160 B 61oke PL/SQL.

Tun JaHHBIX BJIOKEHHON TabJIKIIbI, KOTOPas CyLIeCTBYeT B 6a3e JaHHbIX (a He TOJbKO B KOJe
PL/SQL), cosmaeTcst cIeayommnM 06pasoM:

CREATE [ OR REPLACE ] TYPE uma_muna AS | IS

TABLE OF mun_snemerHma [ NOT NULL ];
Tun nanHbIX VARRAY, KOTOPBIH CylilecTBYeT B Oa3e aHHBIX (a He TObKO B Koge PL/SQL),
COBJIAETCST CITEMYIONIM 00pPa3oM:

CREATE [ OR REPLACE ] TYPE uma_muna AS | IS
VARRAY (makcumansHsili_uHdekc) OF mun_saemeHma [ NOT NULL ];
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Ynanenuve Thma OCyIeCTBIISIETCS CIEAYIONEN KOMaH/I0H:

DROP TYPE umAa_muna [ FORCE ];

A BoT Kak B mporpamMme PL/SQL co3maercst THTI BIOKEHHON Tab THIIb:

TYPE uma_muna IS TABLE OF mun_snemeHma [ NOT NULL ];

Jliist 0ObsiBIeHUST TUIIA JaHHBIX VARRAY B PL/SQL ncnoJib3yercsi 00bsiBJICHUE:

TYPE uma_muna IS VARRAY (mMakcumanoHelli_UHOEKC)
OF mun_snemeHma [ NOT NULL ];

OcHoBHbIE TapaMeTPBI, UCTIOTb3yeMble TIPU OTIPe/IeIEHUN TUIIOB:

Q  Ormyst OR REPLACE TIO3BOJISIET TIEPEOTIPEIETUTD CYIECTBYIONINI THIT JAHHBIX C COXPAHEHH-
€M BCeX CYIIeCTBYIONNUX IPUBHUIIETUH (BMECTO y/IaJIeHNsI U TOBTOPHOTO CO3/IaHUST TUTIA).

O Ilapametp ums_muna — pomyctumbiii uaeaTuduratop SQL uau PL/SQL, xoTopsiii
no3ziHee OYET UCTIOTBb30BATHCSI B OOBSIBICHUSIX IEPEMEHHBIX U CTOJIOIOB.

O Ilapamerp mun_saemenma onpezessieT TUII aHHBIX 3JIeMEHTOB KoJleKnH. Bee aute-
MEHTBI OTHOCSATCS K OZIHOMY THITY, KOTOPBIM MOYKeT ObITh HOYTH JII000M CKaISPHbINA HJIKI
00beKTHBIN (B TOM Yucsie REF) Tun ganHbix. [Ipu onpeneseHny THIla Ha YPOBHE CXEMBbI
THII JAHHBIX JI0JDKEH OBITh TUIIOM faHHbIX SQL (JIornyeckue 3Ha4eHs HeAOMyCTUMBI! ).

Q Ormust NOT NULL yKa3bIBaeT, 4To IlepeMeHHast JaHHOTO THIIA He JI0JIKHA COJlepKaTh aJle-
MeHTOB NULL. ITput 3TOM BCsT KOJLIEKITHST MOKET ObITh paBHa NULL (He MHUIUATH3POBAHA).

O IMapamerp makcumanrvrvili — 3HAUEHHE, ONIPEAEIoNIee MaKCIMaIbHOE KOJNYECTBO
3JIEMEHTOB B MaccuBe VARRAY.

O Ormust FORCE npukasbiBaet Oracle ynaquth THIT JAaHHBIX, JAKE €CJIA HA HETO CChLIAETCST
npyroii Tuit. Haripumep, eciii B onpeziesieHui 0ObEKTHOTO THIIA YKA3bIBAETCSI THIT KOJITIEK-
IIM, €0 MOJKHO y/IAJIUTh, I00ABUB B COOTBETCTBYIONLYIO KOMAH/IY KJII0YEBOE CJIOBO FORCE.

3a uncrpykuueit CREATE TYPE nosxen cienoBath ciMBOJI KOCOH 4epThl (/), Kak
TIPY CO3/IAHUU TIPOTIEY PhI, (DYHKIIUU MU TTaKeTa.

O6paTI/ITe BHUMaHUWE! CAMHCTBEHHBIM Pa3/IMYNEM B CUHTAKCUCE OIpe/ieJieHNA TUIIOB BJIO-
JKEeHHOM Ta6]II/H_[bI 1 aCCOIMMATUBHOTO MaCCUBa ABJISAETCA OTCYTCTBHE B IIEPBOM CJIydae 1mpej-
JIOKeHUs1 INDEX BY.

CuHrakcuc o1pezesieHNsI MaccBa VARRAY OTJIMYAETCS OT CHHTAaKCHCa OIIpelesIeHrs TUIla BJI0O-
JKEeHHOU Ta6JII/IIIbI HaJIM4YMEeM KJII0YEBOIO CJI0Ba VARRAY 1 OrpaHUYEHUEM KOJIMIECTBA 3JIEMEHTOB.

MN3MeHeHne xapaKTepUCTUK BJIOXKEHHbIX Tabnuy n maccusoB VARRAY

Muctpykuus ALTER TYPE [103BOJISIeT U3BMEHUTH HEKOTOPbIE XapaKTEPUCTUKU BIIOKEHHOH
TabJIMITBI JTH THTIA VARRAY, CO3/IaHHBIX B Oase fanHbIX. KomaecTBo 31eMeHTOB THITa VARRAY
yBeJIUYMBAECTCSI KOMaH/0M ALTER TYPE ... MODIFY LIMIT:

ALTER TYPE list_vat MODIFY LIMIT 100 INVALIDATE;

/

Ecisin smemenT THma VARRAY MU BIOKEHHON TaOIUIBI OTHOCUTCS K CHMBOJIBHOMY THITY
repeMeHHO JVIHBI, RAW MJIN YUCJIOBOMY THILY, BBl MOXKeTe YBEJIUYUTh €0 pa3Mep UK TOY-
HocTb. ITpumep:

CREATE TYPE list_vat AS VARRAY(10) OF VARCHAR2(80);

/
ALTER TYPE list_vat MODIFY ELEMENT TYPE VARCHAR2(100) CASCADE;

/
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Omnuum INVALIDATE U CASCADE COOTBETCTBEHHO OOBSBIIAIOT HEeleCTBUTEIbHBIMU BCE 3a-
BUCUMBbIE OOBEKTHI U PACIPOCTPAHSIOT BHECEHHbBIE N3MEHEHNS KaK B 3aBUCUMBIX TUIIAX, TAK
U B TaOJIMIax.

O6bsiBNeHMe U MTHULuanu3auus nepeMeHHbIX-KOHHEKuMﬁ

Co3maHHbIIi TUI KOJUIEKIIUN YKa3bIBAETCS TIPU 0ObSBIEHNN SK3EMILISIPA HTOTO TUIIA, TO €CTh
nepeMeHHoi. O6mumii popmar 0ObABIEHUS KOJJIEKIIMU BBITJISANT TAK:

UMA_KoAnekyuu mun_xonanekyuu [:= mun_konaekyuu (...)];

3/1eCh UMs_KOIeKUUU — UMSI TIEPEMEHHON-KOJLJIEKIIUT, & MUN_KOJIeKYUU — UMsI paHee 00b-
SIBJICHHOTO TUTIA U (JJIS1 BJIOKEHHBIX TabJIHIT U VARRAY) OJTHOMMEHHOU (DYHKINH-KOHCTPYKTOPA.

VIMs1 KOHCTPYKTOpPA COBIAIAET C UMEHEM THIIa. IIpy BBI30BE KOHCTPYKTOPA IEPEAAIOTCS ap-
TYMEHTBI — CITFICOK 3JIEMEHTOB, Pa3/leJIeHHbIX 3aMsThIMU. Bi1osKeHHbIe TaGIMIThI 1 MACCHBEI
VARRAY JI0JIKHBI MHUILIMAIM3UPOBATLC II€Pe/] UCIOJIb30BaHneM. B mpotusHoM ciydae Oyzer
BBIZIAHO cJiefyloniee coobienne 06 onmoke:

ORA-06531: Reference to uninitialized collection

B cienytoriem pruMepe onpeaessieTcst OOIUN THIT KOJIJIEKIH, TIOBTOPSIONINN CTPYKTYPY
TabauIbl company. 3aTeM Ha Gase 3TOro THIIA OOBABIAIOTCS ABE EPEMEHHbIE:
DECLARE
TYPE company_aat IS TABLE OF company%ROWTYPE INDEX BY PLS_INTEGER;
premier_sponsor_list company_aat;

select_sponsor_list company_aat;
BEGIN

END;

BiroskeHHy0 TabIMILy MM MACCUB VARRAY MOJKHO HEME/ITIEHHO MHUITHATU3UPOBATD IPU 00b-
SIBJICHUU BBI30BOM (PyHKIIUU-KOHCTPYKTOpa. [Ipumep:

DECLARE
TYPE company aat IS TABLE OF company%ROWTYPE;
premier_sponsor_list company_aat := company_aat();
BEGIN
END;

Baoxkennas T8.6]II/IL[8_ TaKKe MOKET MHUTTUAJIN3NPOBATHCA B UCIIOTHAEMOM Da3/ieJie:

DECLARE

TYPE company_aat IS TABLE OF company%ROWTYPE;

premier_sponsor_list company_aat;
BEGIN

premier_sponsor_list:= company_aat();
END;
I'naBnoe — ne 336yﬂbTe UHUIAATN3UPOBATH KOJLIEKIIHIO TIepPe]] ee UCTI0Ib30BaHueM. ACCOIIH-
ATUBHBIE MACCUBHI HEe HYKHO (/1a 1 HEBO3MOSKHO ) MHUTIHAIN3UPOBATD TIepe]l IPUCBANBAHIEM
sHauenuil. Kak suanre, oObsaBienue nepeMeHHbIX-KOJJIEKINHT (MU 9K3EMILISIPOB TUTIOB
KOJIJIEKIINH ) HUYeM He OTIMYAeTCS OT 00DbSABICHAS JAPYTUX IIEPEMEHHBIX: BB TOYHO TaK Ke
3aj1aeTe UM, TUI U Heo0A3aTeIbHOE UCXO[HOE 3HAYEHUE.

JlaBaiiTe moOamKe MO3HAKOMUMCS ¢ MHUIMAIM3ANEN BIOKEHHBIX TabauIl 1 VARRAY. I1pe-
JBIIYIIVI TPUMED TTOKA3bIBAET, KAK MHUIIUAIU3UPOBATH KOJJIEKITUIO BHI30OBOM (DYHKITUU-
KOHCTPYKTOpa 6e3 napamMeTpoB. Takike MOKHO yKa3aTh UCXOAHbI HaOoOp 3HayeHwit. TIpes-
MOJIOKUM, 51 CO3/1ai0 TUII YPOBHS CXE€MbI C UMEHEM color_tab_t:
CREATE OR REPLACE TYPE color_tab_t AS TABLE OF VARCHAR2(30)

nocJie yero o0bsABJIsAIo nepemMernbie PL/SQL Ha 0CHOBaHUM 9TOTO THIIA:
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DECLARE

my_favorite_colors color_tab_t := color_tab_t();

his_favorite_colors color_tab_t := color_tab_t('PURPLE"');

her_favorite_colors color_tab_t := color_tab_t('PURPLE', 'GREEN");
B IepBoM 00BbABICHUN KOJUIEKIIUA UTHUTIUAJIN3UPYETCA KaK IyCTad; OHa HE COAEPKUT CTPOK.
Bropoe 00bsBIeHne NpUCBanBaeT MHCTBEHHOE 3HaYeHre PURPLE cTpoke 1 BIOXKEHHOI
tabsmibl. TpeTbe 0ObsIBIEHIE TPUCBANBAET ABa 3HaUeHWs1, PURPLE M GREEN, cTpokam 1 1 2
BJIOKEHHOMN TabJIMIIbL.

Tax Kax s1 He TPUCBONJ HUKAKUX 3HAYEHMIT my_favorite_colors IIPU BHI30BE KOHCTPYKTOPA,
1 IOJKEH PACIIMPUTD KOJITIEKITHIO TIepel pa3MeltieHueM ajeMeHToB. Kostekiuu his i her yoke
GBI HESIBHO PACIINPEHBI B COOTBETCTBIHU CO CIIUCKOM 3HAYEH W, TIEPEAHHBIM KOHCTPYKTODY.
[TpucBanBanue yepe3 GyHKINIO-KOHCTPYKTOP TTOAIUHSIETCS TEM JKe OTPAHIIEHUSIM, KOTOPBIe
JIECTBYIOT TIPU MIPSIMOM TIpucBauBanuu. Ecim, Harrpumep, MaccuB VARRAY OTPaHUYUBAETCST
[SITHIO 9JIEMEHTAMHU, & BbI IBITAETECh MHUIUATU3NPOBATH €r0 KOHCTPYKTOPOM C IIIECTHIO
smemMeHTaMu, 6a3a faHHbIX BoiaacT omubky ORA-06532: Subscript outside of limit error.

HesiBHas nHMumanusaums nyTteM HenocpeacTBEHHOro NpMcBanBaHusA

Eciu nBe koJieKImm OTHOCATCS K OTHOMY TUITY JJAHHBIX, BCE COJIEP;KUMOE OJTHOU KOJIJIEKIINT
MO’KHO CKOIIPOBATh B IPYTYIO KOJUIEKIUIO (JiBa Pa3HbIX TUIIA KOJIEKIIN, 6a3upyolecst Ha
OJTHOM THIIE IAHHBIX, He n000toym). [Ipy 3TOM MHUIIMAIM3AITHS BBITTOTHSIETCS AaBTOMATHYECKH.

Ciienyionuit mpuMep AeMOHCTPUPYET HESIBHOE TIPUCBAaNBaHKE, BHITTOTHSIEMOE IIPU TIPUCBa-
MBaHUM [IepeMeHHOI wedding_colors 3HaUeHUd IepeMeHHOI earth_colors.
DECLARE

earth_colors color_tab_t := color_tab_t ('BRICK', 'RUST', 'DIRT');
wedding_colors color_tab_t;

BEGIN
wedding_colors := earth_colors;
wedding colors(3) := "CANVAS';
END;

ITOT KOJI MHUIMATU3UPYET MEPEMEHHYIO wedding_colors U CO3/Ia€T B HEll TPU JIEMEHTA,
COOTBETCTBYIOIINE 3JIeMeHTaM earth_colors. B pesyabrate Mbl MoydaeM /IBe HE3aBUCH-
Mbl€ TIepeMeHHbIe ¢ OJITUHAKOBBIMU 3HAYEHUSIMU (B OTJIMUME OT yKa3aTesael Ha UIeHTUYHbIe
3HAYEHUS ); CKasKeM, eCJIU IPUCBOUTD TPETheMY 3JIeMeHTY wedding_colors 3HaueHUe CANVAS,
TPETHIA 3JIEMEHT KOJIJIEKITUU earth_colors OCTaHETCS HEM3MEHHbBIM.

y‘ITI/ITe, 4qTOo HpOCTOfI «COBMECTHUMOCTH THUIIOB JJAHHBIX» /IJIAA 3TOTO HEAOCTAaTOYHO. ,ZIa>1<e ec/m
00DbSABUTD JIBa TUTIA KOJIJIEKITNI C OIMHAKOBBIMU onpeaeJIeHUAMU, BbI IIOJIYYUTE /IBa PAa3HbIX
TUIIa JaHHbBIX, IIPUYEM II€EPEMEHHBIE O/THOTO THUIIA HEJIb3A 6y,r_[eT IIPUCBOUTDH ITIEPEMEHHBIM
JAPpyroro Tultia. Taxum 06pa30M, CJIeZ[yIOH_[I/Iﬁ 610K KO/1a He 6yI[eT KOMITUJINPOBATbCA:
DECLARE

TYPE ttl IS TABLE OF employees%ROWTYPE;

TYPE tt2 IS TABLE OF employees%ROWTYPE;

tl ttl := tt1();
2 tt2 = tt2();

BEGIN
/* Owmbka "PLS-00382: expression is of wrong type" */
t1l = t2;

END;

HesiBHas nHMUuManusayusa nytem Bbl60pKM

Ecan Kosieknus ucrosb3yercs B KauecTse Tuma B Tabimie 6aspl gannbix, Oracle mpeno-
CTaBJIsIeT OYEHb BJIETaHTHBIHN COCcob TepeMeleHHsT TaHHBIX KOJIEKITUN MeX/Iy TabauIiei
u xogom PL/SQL. Kak u 1ipu npsiMOM NPUCBaMBaHKHU, IPU BIGOPKE MAHHBIX M3 TaOJIMIIbI
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M TIPUCBAUBAHUH UX MIEPEMEHHOMN, 0OBSABIECHHON KaK KOJIJIEKIS, TIPOMCXOANT aBTOMATHYECKAs
MHUATAAIN3AIINS 9TOH TiepeMeHHOo. KoJlekIny mopoit 0ka3bIBaioTCsT HEBEPOSTHO TOJIE3HBIMHI!

JlaBaiiTe moBHUMAaTeIbHEE pa36epeMCH, KaK C IOMONIBIO OJHOM KOMAaH/Ibl CYMTaTh U3 Oa3bl
JAaHHBbIX BCE COJAEPKHUMOE KOJIJIEKIIUU. Hpemzle BCETro co3gaeTrcda Ta6JII/IL[a C KOHﬂeKHHeﬁ,
B KOTOPYIO 3aMUCHIBAETCSI HECKOJIBKO 3HAYEHUIA:

CREATE TABLE color_models (

model_type VARCHAR2(12)
, colors color_tab_t

NESTED TABLE colors STORE AS color_model_colors_tab

/
BEGIN
INSERT INTO color_models
VALUES ('RGB', color_tab_t ('RED','GREEN','BLUE"));
END;
/

A Temepb — camoe TJIaBHOE. 3a OIUH TIIKJI O6pa].l_[6HI/I$I K 6ase JJaHHBIX MBI CYUTBIBAEM BCE
3HAYEHM U3 CTOJI0IA colors 3ajaHHOI CTPOKU 1 ITIOMEIaeM UX B JIOKAJIbHYIO IIEPEMEHHYIO:
DECLARE

1_colors color_tab_t;
BEGIN

/* Bblbopka BCeX BJIOXEHHbIX 3HAYeHWN 3a OAHY onepauui BblbopKM.

|| 3To camoe npumeuyaTenbHoe!

*/

SELECT colors INTO 1 _colors FROM color_models

WHERE model_type = 'RGB';

END;
Yno6Ho, Bepao? O6paruTe BHUMaHUE Ha HECKOJIbKO BaKHBIX MOMEHTOB:

O Tlpu BBIOOPKE 3HAYEHUN M3 6a3bl JAHHBIX WHIEKCAMU KOJJIEKINKA 1_colors yIpaB/sieT
Oracle, a He MPOTPAMMICT.

O HauanbHoe 3HayeHKe UHeKca, npucBarBaeMoe Oracle, paBHo 1 (a He 0, Kak B HEKOTOPBIX
NIPYTHX s3bIKax). [lajee MHAEKCH YBeTNYNBAIOTCSA HA 1; KOJIEKITNSA BCETAA 3aMOTHSIETCS
TJIOTHO (WJIU SIBJISIETCS Ty CTOM ).

QO Omepalus IpUCBaUBaHKUA YAOBIETBOPSAET TPeOOBAHNIO NHUIIMAINU3AIMH JTOKAIbHOM
repeMeHHON Tiepe/i TpUcBauBaHUeM 3HAUYeHU ajeMeHTaM. Mbl He HHUIIMATN3UPOBa-
s 1_colors ¢ IOMOIIbIO KOHCTPYKTOPa, HO PL/SQL u3BecTHO, Kak ee 00pabdarbiBaTh.

M3MeHEeHHOE COAEePKUMOe KOJIEKIIUU ¢ TaKOU Ke JIETKOCThIO 3alchiBaeTcss 06paTHO

B 6a3y manubIX. [JaBaiiTe LIyTKY pagu CO3AaauM 1[BeTOBYIO Mojeab Fuschia-Green-Blue:

DECLARE
color_tab color_tab_t;

BEGIN

SELECT colors INTO color_tab FROM color_models
WHERE model_type = 'RGB';

FOR element IN 1..color_tab.COUNT

LOooOP
IF color_tab(element) = 'RED'
THEN
color_tab(element) := 'FUSCHIA';
END IF;
END LOOP;

/* Camas MHTepecHas 4acTb npumepa. [OCTAaTOYHO BCero
|| omHOM MHCTpyKUMM BCTaBKM - W BCA BROXeHHas Tabnuua
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|| oTnpaensetca obpaTHo B 6a3y AaHHbiX, B Tabnuuy color_models. */

INSERT INTO color_models VALUES ('FGB', color_tab);
END;

UHTerpaumns maccusos VARRAY

Pe3onno crpocuth, peasindoBana Jjiu unTerpaius 6a3 ganunix ¢ PL/SQL u gyist MaccuBoB
VARRAY? KoHeuHo, XOTsl y Hee eCTb CBOUM 0COOEHHOCTH.

[Ipexke Bcero, MpHU 3allUCH U BHIOOPKE COMEPKMMOTIO BJIOKEHHOM TaOMUIE U3 Gasbl JaH-
ubix Oracle He TapaHTHPyeT COXpaHeHMsI TIOPSIIKA CJIE0BAHNS 9JIEMEHTOB Tabauibl. 1 510
BIIOJIHE JIOTHYHO, IOTOMY 4TO CEPBEP IIPH 9TOM CKPBITHO COXPaHSET BJIOKEHHEIE JaHHBIE BO
BCIIOMOTaTeIbHOM TabInIle, a Mbl BCE 3HAEM, UTO PEJSIUOHHbIE Ga3bl JaHHBIX HE 00pallaoT
BHUMaHMs Ha IIOPSALOK CTPOK. A BOT IIPU YTEHUM U 3aIICU COAEPKUMOrO VARRAY IIOPSIOK
DJIEMEHTOB COXPANACIICA.

CoxpaHeHWe TOPSIIKA CJIEIOBAHNS SJIEMEHTOB — OU€Hb MOJI€3HAsT OCOGEHHOCTD MaCCHBOB
VARRAY. ITopsiiok odenb 4acTo HeceT onpeneseHHyio nHGOPMAIMOHHYIO HArpy3Ky. Eciu,
JIOTIYCTHM, 3JIEMEHTBI JIOJIKHBI XPAHUTHCSI B TIOPSI/IKE UX BAXKHOCTHU, UX CJIE/IyeT 3aIHcaTh
B cTos6el] Tria VARRAY. IIpu BBIMOJIHEHUHT KasKI0# Olepaliiy YTeHUs Bbl GyjIeTe MoayJyarh
BJIEMEHTBI 13 HTO0 CTOJIONA B TOU IIOCAEI0BATENBHOCTH, B KOTOPOii OHK ObLin 3anucanbl. Ecin
JKe TIPUIEPIKUBATBCS «IUCTONY PEISIIMOHHON MOIe/n, TOTPeGyeTCs ABa CTOMOIA: [JIsT CAMUX
JAHHBIX U JIJIs1 T[eJIOUYNCIEHHBIX 3HAYEHUH, OTIPEIENISAIONIUX CTENIeHb BA)KHOCTU 3JIEMEHTOB.

YkazaHHOe CBOMCTBO MacCUBOB VARRAY OTKPBIBAET IIMPOKUE BO3MOKHOCTH JIJIsI HAITUCAHUS
HOBBIX HHTepecHBIX hyHKIMH. Hampumep, BbI MoskeTe 3aIporpaMMIPOBATh BCTABKY A0MOJI-
HUTEJBHOTO 3JIEMEHTA B HAYAJIO CIIUCKA CO CIBUTOM BCEX OCTAJbHBIX 3JIEMEHTOB.

Cyl1uecTByer elie OfHO OTJIUYNE CTPYKTYP VARRAY OT BJIOJKEHHBIX TaOJINII, CBA3aHHOE C UHTE-
rparueii 6aspl gaHHbix 1 PL/SQL: HeKoTopbie MHCTPYKIUK SELECT 711 BBIOOPKU BJIOKEHHBIX
TabJINIL HEJIb3sI KCII0JIb30BaTh ¢ MacCHBaMu VARRAY «KaK eCTb» — B HUX HEOOXOAUMO BHECTH
usMeHeHust (IIpUMepbl IPUBeEHbI B pasziese «Pabora ¢ koeknusamu B SQL»).

3anoJsiHeHue KOJ'IneKLIVIﬁ AaHHbIMUA

ToJbKO YTO MHUIMAIM3NPOBAHHAS KOJIEKIUA [TycTa. B Hell HeT HU OJJHOTO OIIpe/ieJIeHHOTO
aJleMeHTa. JJIeMEHT OIpeIesisieTCs IPH IIPUCBauBaHUY eMy 3HaueHus. [IprcBanBanue BbI-
HOJIHSIETCST CTAaHAAPTHON KoMaHoi nprcBauBanust PL/SQL, BBIOOPKOil TaHHBIX U3 OJHON
WJTH HECKOJIBKUX PEJISITTHOHHBIX TAGJIUIL B KOJIIEKIIUTO, KOHCTPYKITelt RETURNING BULK COLLECT
WJIW arperaTHbIM NPUCBaBaHueM (110 CYTH, KOITMPOBAHUEM OJIHOHM KOJJIEKIIUU B JIPYTYIO).

I[Tpu paboTe ¢ acCOLMATUBHBIM MACCHMBOM 3HaueHue (COOTBETCTBYIOIIETO TUIIA) MOKET ObITh
MIPUCBOEHO TIO JIFOOOMY J0MyCTUMOMY WHIEKCY B KOJIEKIH. Eciin accolmatuBHbIN MacCcuB
WHIEKCUPYETCST TIEJTBIMU YHCIAMH, TO 3HAYEHUST MHAEKCA TOJKHBI JIEKATh B MHTEpBaJie oT —2°!
u 231—1. TIpocTas onepariust IPUCBANBAHUS CO3/IAET JIEMEHT U Pa3MeIaeT B HEM 3HAUYEHUE.

B oTsinue oT accolaTUBHBIX MACCUBOB, BJIOKEHHbIE TaGJIHMIIbI 1 VARRAY HE TI03BOJISIIOT [TPU-
CBaMBAaTh 3HAYEHMS 10 TIPOM3BOJIBHBIMU HHIEKCAM. VX mHIeKCHI (TT0 KpaitHell Mepe B UCXOTHOM
COCTOSIHUM ) IPEJICTABJISIIOT COO0iT MOHOTOHHO BO3PACTAIOIINE I[eJTbIE YHCJIA, TPHCBANBAEMBIE
aapom PL/SQL. Takum 06pa3oM, Ip¥ MHUIMATM3ALMU N 9JI€MEHTOB MM IIPUCBAUBAIOTCS
MHIEKCHI OT 1 10 N — 1 TOJIbKO 9THM BJIeMEHTaM MOTYT ObITh IIPUCBOECHBI 3HAYCHUSL.

[Ipexie geM IBITATHCS TPUCBAMBATD 3HAYEHIIE TI0 HHIEKCY BIOXKEHHON TabIUIIbI MiTH VARRAY,
HeoOX0MMO yoenuThes B ToM, 4to (1) KosuieKius O6bliia MHUIMAIM3upoBata, u (2) HHIEKCHI
6bLTH oTIpesiesieHbl. [JIsh CO3aHMsT HOBBIX MH/IEKCOB BO BJIOKEHHBIX TaOIHIAX U VARRAY HC-
II0JIb3yeTCsI onepaTtop EXTEND (cM. paHee B 9TOM I1aBe).
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Ucnonb3oBaHne KOMaHAbl NPpUCBauBaHUA

3HaueHns 31eMEHTOB KOJIEKITIHI MOTYT 33/1aBaThCs CTAHAPTHON KOMaH/IO! MPUCBAaNBaAHNS
PL/SQL:
countdown_test_list (43) := 'Internal pressure';
company_names_table (last_name_row + 10) := 'Johnstone Clingers';
Tot ke cuHTaKCcuUC TIPpUMEHACTCA [JiA IIPUCBANBaHUA 9JIEMEHTY KOJIJIEKIIUN LleJIOfI 3allucu
WJIN COCTAaBHOTO THUIA JaHHBIX:
DECLARE

TYPE emp_copy_t IS TABLE OF employees%ROWTYPE;

1_emps emp_copy_t := emp_copy_t();

1_emprec employees%ROWTYPE;
BEGIN

1 _emprec.last_name := 'Steven';

1_emprec.salary := 10000;

1_emps.EXTEND;
1 _emps (1_emps.LAST) := 1_emprec;
END;
Ecnm cTpykTypa JaHHBIX B TPaBOI CTOPOHE OTIepaTOpa MPUCBANBAHUS COOTBETCTBYET TUITY
KOJIJIEKIUU, ITIPpUCBanBaHNE 6yIL6T BBIIIOJIHEHO 6e3 ONIMOOK.
Kakue 3HaueHust HHAEKCOB MOKHO MCIIOJIb30BaTh?
[Tpu mpucBanBaHMY JAHHBIX ACCOTTMATUBHOMY MAaCCHUBY HEOOXOMMO 3a/1aTh ITO3ULIHIO (3Ha-
yeHue I/IHIIGKCa) B KOJLJIEKITUU. Tun 3naueHus u JInalla3oH 3Ha‘{eHI/II>)I, NCIIOJIb3YyEMbIX JIJIA 060-
3HAYEHMUS 3TOH MO3UIUN, 3aBUCAT OT CIIOCO0a OIpe/IeIeHns CeKIuu INDEX BY aCCOIMAaTUBHOTO
maccuba. OHu IepedncieHbl B cnez[ylomef/’l Ta6JII/II_Ie.

Cekuusa INDEX BY MuHMManbHoe 3HayeHue MakcumMmanbHoe 3HayeHue

INDEX BY BINARY_INTEGER =23 2311

INDEX BY PLS_INTEGER =231 2311

INDEX BY SIMPLE_INTEGER | —23! 2311

INDEX BY NATURAL 0 2311

INDEX BY POSITIVE 1 2311

INDEX BY SIGNTYPE -1 1

INDEX BY VARCHAR2(n) JTiobas cTpoka B npeaenax 3agaHHon | Jliobas cTpoka B Npeaenax 3agaHHou
LNVHBI LNVHBI

Takske MOKHO BBITIOJHUTH HHAEKCHPOBAHUE TIO JIOGOMY 13 CYOTHIIOB WM BOCIIOJIb30BATh-
Cs1 TUTIOM, TIPUBSI3aHHBIM K CTOJIOIY Ga3bl TaHHBIX VARCHAR2 (HATIpUMED, UM MAabauibL.
UMsL_cmOoNOUa%TYPE).

ArperaTtHoe npucBavBaHue

Tak:ke BO3MOKHO «arperaTHoe nmpucBanuBaHME» COAEPKUMOTO BCEN KOJIJIEKITNT I[pyI‘OfI KOJI-
JIEKIIMX TOYHO TaKOTO K€ THUIIa. HpHMep:

1 DECLARE

2 TYPE name_t IS TABLE OF VARCHAR2(100) INDEX BY PLS_INTEGER;
3 old_names name_t;

4 new_names name_t;

5 BEGIN

6 /* MpucBanBaHWe 3HayeHWi dnemeHTam Tabnuupl old_names */

7 old_names(1) := 'Smith';

8 old_names(2) := 'Harrison';

9
10 /* TpucBavBaHWe 3Ha4YeHWi dnemeHTaMm Tabnuubl new_names */
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11 new_names(111) := 'Hanrahan';

12 new_names(342) := 'Blimey';

13

14 /* TMepeHoC 3Ha4eHWM M3 CTapoi Konnekuum B HOBYHw */
15 old_names := new_names;

16

17 /* BbiBOAMT 'Hanrahan' */

18 DBMS_OUTPUT.PUT_LINE (

19 old_names.FIRST || ': ' || old_names(old_names.FIRST));
20 END;

Pesynprar:

111: Hanrahan

[IpucsauBanue ypoBHS KOJUIEKIIUU MOJHOCTHIO 3aMEHsIET PaHee OTpe/ie/IeHHbIe DJIEMEHTHI.
B natem npumepe repes mocjaeHuM, arperaTHbIM IPUCBanBaHUEM B KOJJIEKITUHY old_names
orpeziesieHbl TOTbKO cTpoku 1 u 2. TTocse mprucBamBaHust faHHbBIE GYAYT COAEPKATH TOJIBKO
asieMenTsl 111 1 342,

MpucBanBaHue U3 PensiLMOHHON Tabnuubl

3HauYEHUSI 3JIEMEHTOB KOJUIEKIIUH TAKKE MOTYT [TPUCBANBATHCS Ha OCHOBAHUN BHIOODKH JTaH-
HBIX U3 PeJISIIUOHHON Tabsuiibl. Coreyionuii mpuMep IeMOHCTPUPYET PA3IUIHBIE CIOCOOBI
KOIUPOBAHUS JAHHBIX U3 PEJIAIMOHHBIX Tab/IuIl B KoJulekinu, HestBHAast KOHCTPYKIUst SELECT
INTO IPUMEHSIETCSI JIJIsT BBIOOPKY OIHO CTPOKH IAHHBIX B KOJUIEKITHIO:

DECLARE
TYPE emp_copy_t IS TABLE OF employees%ROWTYPE;
1_emps emp_copy_t := emp_copy_t();
BEGIN
1_emps.EXTEND;
SELECT *
INTO 1_emps (1)
FROM employees
WHERE employee_id = 7521;
END;

IIJIH KONMMPOBaHUA HECKOJIBKHUX CTPOK B KOJUIEKIUIO C IMOCJIEAO0OBATE/IbHBIM 3allOJTHEHUEM
3JIEMEHTOB MOKHO BOCHOJIb30BATHCSA KYPCOPHBIM IITUKJIOM FOR:

DECLARE
TYPE emp_copy_t IS TABLE OF employees%ROWTYPE;
1 emps emp_copy_t := emp_copy_t();
BEGIN
FOR emp_rec IN (SELECT * FROM employees)
LooP
1 _emps.EXTEND;
1 _emps (1_emps.LAST) := emp_rec;
END LOOP;
END;

Tax:ke BO3MOYKHO MCII0JIb30BATh IIUKJ FOR C KypCOpOM /IJid 1epeMelnieHnsd HECKOJbKUX
CTPOK B KOJIJIEKITUIO C nenocaedosamenvivim 3anoaHenneM. B atom cJIy4Jae s IIepeKJII09aroch
Ha UCII0JIb30BaHUE aCCOIIMATUBHOIO MAaCCUBA U II09TOMY MOTI'Y BBIIIOJIHATH IIPONU3BOJIBHOE
[pUCBauBaHUE — TO €CThb € YKa3aHUeM 3HAYeHUs IePBUYHOTO KJI04a KaxK/0i CTPOKHU 6asbl
JIAHHBIX KaK HOMepa CTPOKU MO€e KOJIJIEKITUM:
DECLARE

TYPE emp_copy_t IS TABLE OF employees%ROWTYPE INDEX BY PLS_INTEGER;

1 _emps emp_copy_t;
BEGIN

FOR emp_rec IN (SELECT * FROM employees)

LOOP
npodondcenue 5
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1 emps (emp_rec.employee_id) := emp_rec;

END LOOP;
END;
A e1rte MOKHO BOCTIO/Tb30BATHCST KOHCTPYKITHER BULK COLLECT (cM. T1aBy 21) 1yt BBIOOPKH
BCEX CTPOK TabJIMIIBI 32 OHY OIEPaIiio MPUCBAMBAHMUS, C COXpPaHEHUEM JaHHBIX B JIFOOOM
M3 TPeX TUIOB KOJUIEKIMA. [Ipy NCIOIh30BaHNY BIOKEHHON TaOIUIbI MU VARRAY SBHAsS
MHUIa/IN3alluAa KOJUIEKIUUN He HYIHCHA. HpI/IMepI
DECLARE

TYPE emp_copy_nt IS TABLE OF employees%ROWTYPE;

1_emps emp_copy_nt;
BEGIN

SELECT * BULK COLLECT INTO 1_emps FROM employees;
END;

MpenMyliecTBa HenocneaoBaTE/IbHOIO 3aNnoJIHEHUS KONJIeKu Mt

Ecin BaM 10BOAMIIOCH PaboTaTh € TPAAUIIMOHHBIMU MaCCUBaMHU, M/ HEMTOCIE[0BATETBHOTO
3aIOJHEHUST MACCUBA MOJKET TI0Ka3aThes cTpanHoi. Kasamoch Obl, 171 94ero aTo MOXKET I10-
Hazo0UTLCA?

Bo muornx IIPUJIOKEHUAX BaM ITPUXOJAUTCA CHOBaA 1 CHOBA IIMCAThb U BbIITOJHATD OJUHAKOBbIE
BOIPOCHL. B HEKOTOPBIX CJIyYassX 3ampoChl OCYIIECTBIISIIOT BHIOOPKY CTATUYECKUX JAHHBIX
(ckaxkeM, pe/Iko U3MEHIIONUXCS KOA0B U onucanuit). Ho ecsm janubie ocTaoTcst HEU3-
MEHHBIME — 0COGEHHO BO BPEMSI OJTHOTO TI0JIb30BATEIBCKOTO CEAHCa, — 3aUeM MHOTOKPATHO
u3BJIeKaTh nH(opMaruio 13 6as3bl faHHbIx? Jlaxke eciu jaHHble Kamupyiores B obmact SGA
(System Global Area), Bam Bce paBHo 1pugercs obpaTutbes K SGA, yOeauThes B TOM, 4TO
3ampoc yske pazobpat, Haiitu 3Ty nHdopmaiuio B 6ydepax JaHHbIX U BEPHYTH €€ B 00J1aCTh
ceanca (PGA).

Ipemsiaraercst ciemyoliee peleHre IpobaeMbl: /s 3a[aHHON CTaTUYECKOU TaOJIUIIbI [T0JIb-
30BaTeJTh IOJIKEH 3aIPAITUBATD JIOOYI0 KOHKPETHYIO CTPOKY He H0Jiee O[HOTO Pa3a 3 CEaHc.
ITocusie iepBoro pasa crpoka coxpansiercs B PGA st Oyayux 3apocos. Takas KOHpUry-
palus O4eHb JIETKO Pean3yeTcs ¢ UCTIONb30BAHUEM KOJIJIEKITHIA.

Paccmorpum nipumep: B Tabuiuiie hairstyles XpaHsITCS YUCTOBbIE KOBI (TIEPBUYHBIN KIIOY )
1 OTIMCAHMS CTPHIKEK. DTHU JJAHHBIE HE YCTAPEBAIOT U U3MEHSIOTCS OTHOCUTEILHO PEJIKO.

Huke mpeicTaBIeHo TeJIo MaKeTa, NCIIOIb3YIOIEro KOIIEKIIUIO 15T KSUIMPOBAHMS ITap «KOJ-
OIMCAaHNEe» U TEM CaMbIM COKPAIIAIONIEr0 KOJINIeCTBO oOpaleHnii k 6ase:

1 PACKAGE BODY justonce

2 IS

3 TYPE desc_t

4 IS

5 TABLE OF hairstyles.description%TYPE

6 INDEX BY PLS_INTEGER;

7

8 descriptions  desc_t;

9
10 FUNCTION description (code_in IN hairstyles.code%TYPE)
11 RETURN hairstyles.description%TYPE
12 IS
13 return_value hairstyles.description%TYPE;
14
15 FUNCTION desc_from_database
16 RETURN hairstyles.description%TYPE
17 IS
18 1 description hairstyles.description%TYPE;
19 BEGIN

20 SELECT description
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21 INTO 1_description

22 FROM hairstyles

23 WHERE code = code_in;

24 RETURN 1_description;

25 END;

26 BEGIN

27 RETURN descriptions (code_in);

28 EXCEPTION

29 WHEN NO_DATA_FOUND

30 THEN

31 descriptions (code_in) := desc_from_database ();
32 RETURN descriptions (code_in);
33 END;

34 END justonce;

Curenyiormasi TabJIMIa ONUCHIBAET HHTEPECHDBIE ACTIEKTHI IPOTPAMMBL.

CTpokm OnucaHue
3-8 O6bsiBneHne TUMa 1 3K3eMnsipa KoMNeKUMn A1t XpaHEHUSs! KILLMPOBAHHbIX ONUCaHUM

10-11 3aronoBok yHKUMKM BbIGOPKKU. B HEM HET abCOMIOTHO HUYErO MHTEPECHOIO; HUYTO HE YKa3biBaeT
Ha TO, YTO (PYHKUMS fAenaeT XOTb YTO-TO MOMMMO TUMMYHOIO 3anpoca K 6ase AaHHbIX Anst Nosy-
YeHUs oMnucaHus No YMCNOBOMY Kofy. Peanusaums ckpbiTa, Kak Mbl U XOTenu

15-25 BriosiHe TpaAMLMOHHBIN 3anpoc Kk 6a3e AaHHbIX. HO B AaHHOM Clyyae OH peanu3yeTcs npueaTt-
HOW (DYHKLMEN BHYTPU rMaBHOM (yHKLMKM, YTO BMOJIHE YMECTHO, MOTOMY YTO B 3TOM NpuUMepe
Hac UHTepecyeT apyroe

27 Becb vcnonHsiembllt pasgen! MpocTo BO3BpallaeM onuncaHue, XpaHseecs B CTPOKe, onpeaense-
MOM YMCOBbLIM KOAOM. MpY NEpBOM BbINOHEHWM 3TOW YHKUMM ANst 33AaHHOIO Kofa CTpoKa He
onpeaeneHa, noatomy PL/SQL nHuummpyet uckntoveHme NO_DATA_FOUND (ctpokm 28-31). Ho
[N BCEX Nocreayowmx obpaLleHnin ¢ AaHHbIM KOAOM 3M1EMEHT onpeaeneH, a GyHKuus Hemea-
JIEHHO BO3BpaALLAET 3anpalumBaemMble JaHHble

29-32 [aHHble elle He 3anpaluMBanmCb B XoAe TEKYLLEero ceaHca. MNepexsaTbiBaeM OLWKMGKY, Noslyvaem
onwucaHve u3 6asbl JaHHbIX M MOMELLAEM ero B KOEKLMIO, MOC/e Yero BO3BpallaeM 3HaveHne

WTak, K KaKUM MOCJIEACTBUSIM TIPUBOIUT K3mnpoBanue? TecTbl Ha MOEM KOMIIBIOTEDE I10-
KazaJiu, 4to Bbinoarerre 10 000 3arpocos k Tabiuiie hairstyles 3aHsI0 MEHEE ABYX CEKYH/IL
Hecomuenno, 3o xopotias ckopocTb. OxHaKo /711 nosrydenust tou ke nadopmariuu 10 000 pas
C MICTTOJIb30BaHMEM TIPHUBEICHHON (DYHKITIH MOTpeboBamochk 0kouo 0,1 cekyHabI. YydieHue
6oJIbIIIE YeM Ha MOPSAIOK!

HaHOC]IeI[OK HECKOJIBKO 3aMeYaHuIi 110 KOIIMPOBAHUIO B KOJIJIEKITUAX:

Q 370 pereHne SIBISIETCS KIACCHIECKUM KOMITPOMHUCCOM MEXKIY 3aTPATAMHU BBIYUCTUTE -
HBIX PecypcoB U mamsaTh. Kaskblil ceanc UCIob3yer COOCTBEHHYIO KOMUIO KOJLJIEKIIUH
(manubie nporpammbl xpatsTes B PGA). Ilpu 10 000 mosb3oBaTensx ob1ue 3aTpaThl
namsity Ha 10 000 HeboIbIINX KIIIei 6Y1yT TOBOJIBHO 3HAYNTEIHHBIML.

O KammpoBaHue YacTO OKa3bIBAETCS YMECTHBIM B CIEAYIONINX CIEHAPUSX: HeboJIbIINE
cTaTUYeCcKHe TaOJIMIIbl B MHOTOIIOJIB30BATEIbCKIX MPUJIOKEHUAX; 6OJIbIIINE CTATUYECKHE
TabJIUIBL, B KOTOPBIX KOHKPETHOMY I10JIb30BaTEJIIO IOCTYIIHA JINIIb HeOOoJIbIIAd 4acTh JlaH-
HBIX; MAHUITYJIAIINN C 6GOJIBIINMU TAOJUIIAMU B IIAKETHBIX npoiteccax (IpocTas KOMaHa
CONNECT, KoTOpast MOKET 3aHMMaTh MHOI'O HaMHTI/I).

KoHuenuu n BapuanThl peannsanuy K3IMUPoBaHus 6ojiee mogpoOHO pacCMaTPUBAIOTCS
B riiaBse 21.

06pau.|eHue K AaHHbIM B KOJ1/1EeKUMNAX

BeposiTHO, pasmemenne nHGOPMAIINN B KOJJIEKIINNA MMEET CMBICJ TOJIbKO B TOM CJIydYae,
€cJIi BBl COOMPAETECh UCTIOIb30BATh AT JIAHHbIE WK oOpamaTbest K HuM. [Ipu obparennsix
K TAHHBIM B KOJIJIEKIIUSIX CIEAYET YIUTHIBATH HECKOJIBKO O0CTOSITENBCTB:
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©)

ITpu MOMBITKE YTEHMUSI TI0 HEOTIPEAETIEHHOMY MHIEKCY B KOJIJIEKIIMU 6a3a JTaHHbIX HHUIIN-
HpyeT UCKIoueHre NO_DATA_FOUND. V13 9TOro cJIe[[yeT, 4YTo BaM CTOUT TI0 BO3MOKHOCTH
usberath UCIOAb30BAHUS IIMKIOB FOR CO CYETYMKOM JJI IIepebopa KOJIEKIMH, eCIIH
TOJIBKO BBI HE YBEPEHDI, UTO OHA TIJIOTHO 3aMOJTHEHA — ¥ BCeT/a OYAET OCTaBaThCsT TAKOBOM
(1O ecTh MeKTY FIRST 1 LAST HET HEOTIPEIETIEHHBIX 3HAUEH I MHAEKCOB). Ecmm KosmexIist
3all0JIHeHa HEIJIOTHO, TP NIEPBOM sKe 0OpallleHNH K «bIPe» MeXK/y 3HAYeHUSIMU, BO3-
BpallaeMbIMU MeTOZaMu FIRST ¥ LAST, Iipousoiiger c6oii ¢ uckiodenneM NO_DATA_FOUND.
IIpu TONBITKE UTEHUST CTPOKHU, BBIXOASIIEH 3a MpeIesibl pacIIMPEeHHbIX (TIOCPEACTBOM
EXTEND) CTPOK TaGJIUIIBI TN VARRAY, 6asa JaHHBIX HHUIUUPYET CAEAYIONIee HCKIIOUEHHUE:
ORA-06533: Subscript beyond count.

[Tpu paboTe ¢ BIOKEHHBIMU TaOJIUIAMK 1 VARRAY CJIEYET MOCTOSHHO CIEAUTH 34 PACIIH-
PeHMEM KOJIJIEKITIH, YTOOBI B HEHl MTOMEIANNCh CTPOKH, KOTOPBIE BBl XOTUTE TIPOUNTATH
WJIY TIPUCBOUTb.

ITpu MOMBITKE UTEHUSI CTPOKH, MHAEKC KOTOPON BBIXOAUT 3a TPAHUIIBI OITPEAETECHIS THIIA
VARRAY, 6a3a TaHHBIX BBIJAET cieayoliee uckmouerue: ORA-06532: Subscript outside of
limit.

[TomHMTE, YTO BBI BCETIa MOJKETE BBI3BATH METO/ LIMIT /Il OIIpe/ieieHUsT MaKCUMAaIbHOTO
JOMYCTUMOTO KOJTMIECTBA CTPOK B VARRAY. Tak Kak MHIEKCHI B TAKUX KOJIJIEKITHSAX BCETIA
HAUMHAIOTCA ¢ 1, BB MOJKETE JIETKO OIPEAEIUTh, OCTANOCh JIU B CTPYKTYPe JAHHBIX MECTO
JUTST TOTIOJTHUTETLHOM MH(pOpMAaITH.

B ocraspHOM 06GparieHus K OTAEIbHBIM CTPOKaM KOJJIEKIIH He BBI3bIBAIOT HUKAKMX CJIOK-
HOCTE: TPOCTO YKAXKUTE NHAEKC (MU WHIEKCH — CUHTAKCHC KOJJIEKINN C 3JIeMEeHTaMU-
KOJUIEKIIUSIMU PACCMaTPUBAETCS B pasziesie « KoJIeKIuyu cocTaBHbIX TUTIOB TAHHBIX» ) TTOCJIE

UM

€HU KOJIJIEKIIH.

Konnekuumn co CTpokoBbIMU MHAEKCAMU

B Oracle9i Release 2 coctaB TUIIOB, KOTOPbIE MOTYT UCIIOJIB30BATHCS [l MHIEKCUPOBAHISI
ACCOIMATUBHBIX MACCUBOB, ObLJI 3HAYUTEIBHO pacinuper. Tuir VARCHAR2 ob6JiaaeT HauboJib-

e

11 THOKOCTBIO U IIOTEHIIMAJIbHBIMH BO3SMOKHOCTAMM. HOCKOJIbe C 9THUM THUIIOM BO3MOKHO

NH/AEKCUPOBaHUE 110 CTPOKaM, (I)aKTI/I‘IeCKI/I TOABJAETCA BO3SMOKHOCTD MHAEKCUPOBAaHUA 110

JII0
Ca
/ *

GBbIM JIAHHBIM, KOTOPbIE MOTYT GBITh TPe0GPa30BaHbI B CTPOKY JJIMHOU He Gostee 32 767 Gaiir.
eyt 6JI0K Kojia IEMOHCTPUPYET OCHOBHBIE IPUHITUITBI CTPOKOBOTIO UHIEKCHPOBAHMSE:

Oainn B CeTtu: string_indexed.sql */

DECLARE

SUBTYPE location_t IS VARCHAR2(64);
TYPE population_type IS TABLE OF NUMBER INDEX BY location_t;

1_country_population population_type;
1_continent_population population_type;

1_count PLS_INTEGER;
1_location location_t;

BEGIN

1_country_population('Greenland') := 100000;
1_country_population('Iceland') := 750000;

1_continent_population('Australia') := 30000000;
1_continent_population('Antarctica') := 1000;
1 _continent_population('antarctica') := 1001;

1 _count := 1_country_population.COUNT;
DBMS_OUTPUT.PUT_LINE ('COUNT = ' || 1_count);
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1 location := 1_continent_population.FIRST;

DBMS_OUTPUT.PUT_LINE ('FIRST row = ' || 1_location);

DBMS_OUTPUT.PUT_LINE ('FIRST value = ' || 1_continent_population(1l_location));

1 location := 1_continent_population.LAST;

DBMS_OUTPUT.PUT_LINE ('LAST row = ' || 1_location);

DBMS_OUTPUT.PUT_LINE ('LAST value = ' || 1_continent_population(l_location));
END;

PesyanaT BBIIIOJIHEHWA CIIEHAPUA:

COUNT = 2

FIRST row = Antarctica
FIRST value = 1000
LAST row = antarctica
LAST value = 1001

B aTom KoJ€ CaeqyeT O6paTI/ITb BHUMaHNE Ha HEKOTOPbIE MOMEHTDI:

©)

©)

B kosexiuu co CTPOKOBBIM MH/IEKCUPOBAHUEM 3HAYEHMSI, BO3BPAIlaeMble METO/[AMHU
FIRST, LAST, PRIOR 1 NEXT, IIPEICTABJIAIOT COGOI CTPOKH, a He IIeJIble YHCJIa.

O6parure BHUMaHMe: «antarctica» CTOUT Ha MOCJEIHEM MeCTe, TTocjie «Antarcticas
u «Australia». J[esio B TOM, 4TO OYKBBI HUMKHETO PETUCTPA UMEIOT OOJIbIIE 3HAUEHWS
ASCII-koz0B, ueM GYKBBI BEPXHETO peructpa. IIopsnok coxpaHeHUsT CTPOK B accoIla-
THBHOM MaCCHUBE OIPEAETISIETCS HaOOPOM CHMBOJIOB.

Mesk/y KOJIEKIIUSIMUA CO CTPOKOBBIM U 1E€JIOUUCJIEHHBIM WHIEKCUPOBAHUEM HET Pa3Jin-
YUl B CHHTAKCHCE UCIIOJIb30BAHUSI.

1 onpenesisiio noaTuil location_t, KOTOPBIN Gy/IeT UCHOJIb30BATHCS KaK TUIl MHIECKCHU-
POBaHUs B MOEM OOBSIBJICHUU THUIIA KOJIIEKIIUH, 8 TAKXKe TIPH 00bsABJICHUM HepeMeHHOT
1_location. IIpu paboTe ¢ KOJJIEKIMSIME, HHICKCUPYEMBIME CTPOKaMK (M 0COGEHHO
MHOTOYPOBHEBBIMU KOJIEKITUSIMH ), TOTUTTH HATTOMUHATOT, KAKUE JaHHBIE UCTIOIb3YIOTCS
B KauecTBe 3HAUEHUIT UH/ICKCOB.

[lasee npuBOASTCS APYTHUE TPUMEPHI, IEMOHCTPUPYIOIINE TPUMEHEHNE 9TON BO3MOKHOCTH.

YnpoujeHue JIOrMK1 aJiropuTMOB NMPU UCNOJ1b30BaHUMN CTPOKOBbIX MHAEKCOB

Pazymuoe ncnosb3oBanme KOMIEKIIUH CO CTPOKOBBIM WHIEKCHPOBAHUEM MOXKET CHUJIBHO
YIPOCTUTD BaII¥ MMPOTPAMMBI; TIO CYTH CJIOKHOCTH BBIHOCUTCS M3 aJITOPUTMOB B CTPYKTYPY
JIAHHBIX, KOTOPBIE U BBIIOJIHAIOT BCIO «4ePHYIO paboTy» (BepHee, ee BBINOJIHET 6a3a JaHHbIX).
Cremyrommuit mpuMep HATJSHO TEMOHCTPUPYET 3TO TTepeMenieHue CI0KHOCTH.

B 2006 u 2007 rogax st pyKOBOAWJI IIPOEKTOM I10 CO3/IAHUIO TTPOTPAMMBI aBTOMATU3AIIH
trectupoBanust PL/SQL — Quest Code Tester — ais Oracle. OgHo u3 BaskHeHImuX mnpe-
MMYIIECTB ATOM MPOrPAMMBbI 3aKJIF0YATIOCh B TOM, YTO OHA FeHEPUPOBAJIA TECTOBBIN MTAKET MO
OIMCAHUSIM OKUJIAEMOTO TIOBe/IEHUST TPOTPAaMMBIL. B Tipoiiecce renepupoBanust TECTOBOTO KOJIA
HEO0OXOIMMO OTCJICKUBATH MMEHA 00bSABJIEHHBIX IIEPEMEHHBIX, YTOOBI CJIyYaiiHO HE OObSIBUTH
JIPYTYIO TIEPEMEHHYIO C TEM JK€ IMEHEM.

HepBasI BEpCUA ITaKeTa string_tracker BoITJIg/1€71a IIPUMEPHO TaK:

1
2

WVWoNOUVhw

/* ®ain B CeTn: string_trackere.pkg */

PACKAGE BODY string_tracker

IS
SUBTYPE name_t IS VARCHAR2 (32767);
TYPE used_aat IS TABLE OF name_t INDEX BY PLS_INTEGER;
g_names_used used_aat;

PROCEDURE mark_as_used (variable_name_in IN name_t) IS
BEGIN
g_names_used (g_names_used.COUNT + 1) := variable_name_in;
npodondcenue 5
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10 END mark_as_used;

11

12 FUNCTION string_in_use (variable_name_in IN name_t) RETURN BOOLEAN
13 IS

14 c_count CONSTANT PLS_INTEGER := g names_used.COUNT;

15 1_index PLS_INTEGER := g_names_used.FIRST;

16 1_found BOOLEAN := FALSE;

17 BEGIN

18 WHILE (NOT 1_found AND 1_index <= c_count)

19 LooP

20 1_found := variable_name_in = g _names_used (1_index);
21 1_index := 1_index + 1;

22 END LOOP;

23

24 RETURN 1_found;

25 END string_in_use;

26 END string_tracker;

B Ta6JII/IHe MOACHAIOTCA Hanboee HWHTEpECHbIE MECTA B TeEJIE ITaKeTa.

Crpoku | OnucaHue

3-5 O6bsiBNEHNE KOMNEKLMU CTPOK, MHAEKCMPYEMOMN LIEMBIMU YMCIaMK, NS XpaHEHUsI CucKa

Y>KE UCMOMb30BaHHbIX UMEH MepeMEHHbIX
7-10 MIMsi nepeMeHHON 106aBNSETCS B KOHEL, MacCvBa; TEM CaMbIM OHO MOMEYAETCS KaK «MCrofb3yeMoe»
12-25 Mepebop Konnekumm B NoMckax CoBnageHust MeHn. Ecnn nms obHapyxwueaeTcs, To nepebop

3aBepLuaeTcs ¢ Bo3spalleHnem TRUE. B npoTMBHOM cilyyae Bo3BpaluaeTcs 3HadeHne FALSE
(cTpoka He ncronb3yeTcs)

Koneuno, 310 faneko He caMblii OOJIBIION U CJIOKHBIN makeT. TeM He MeHee 00beM Kojia
60J1bIITE HEOOXOAUMOTO, A €TO BBITIOJIHEHIE 3aHIMAET GOJIbIIIE TIPOIIECCOPHOTO BPEMEHH, YeEM
HeoOxoaumo. Kak yrpocTuth Koz U yeKopuTh ero? HysKHO BOCIIOJIb30BAThCS KOJUIEKIUEH
CO CTPOKOBBIM MH/IEKCUPOBAHUEM.

Bropas Bepcus nmaxera string_tracker:

/* ®ain B CeTu: string_trackerl.pkg */
1 PACKAGE BODY string_tracker

2 IS
3 SUBTYPE name_t IS VARCHAR2 (32767);
4 TYPE used_aat IS TABLE OF BOOLEAN INDEX BY name_t;
5 g_names_used used_aat;
6
7 PROCEDURE mark_as_used (variable_name_in IN name_t) IS
8 BEGIN
9 g_names_used (variable_name_in) := TRUE;
10 END mark_as_used;
11
12 FUNCTION string_in_use (variable_name_in IN name_t) RETURN BOOLEAN
13 IS
14 BEGIN
15 RETURN g_names_used.EXISTS (variable_name_in);
16 END string_in_use;

17 END string_tracker;

Ctpoku | OnucaHue

3-5 Ha 3TOT pa3 s 06bABNSAIO0 KOMNEKLMIO IOrMYECKUX 3HAaYEHUI, MHAEKCUMPYEMbIX CTpOokaMu. BoobLue
roBOpSi, HEBAXXHO, KAKMe MMEHHO [AaHHbIE COAEPXKaTCs B KOMMEKUMM — 51 MOry CO34aTb KOMeKk-
LMI0 nornyeckmx dnaros, AaT, uncen, AokyMeHToB XML u T. A. Kak Bbl BCKOpe yBUAUTE, BaXKHO
JIMWb 3HaYeHNEe NHAeKCa

7-10 S cHoBa MoMeyato CTPOKY Kak WUCMO/b3yeMyto, HO B 3TOW BEpCUM UMS EPEMEHHO CITYXKWUT 3Ha-
YeHMEeM MHAEKCA, @ He NPUCOEAMHSIETCS B KOHELL KOMEKUMN. S CBA3bIBAIO C MHAEKCOM 3HaveHne
TRUE, HO Kak 6bln0 CKka3aHo BbILLE, 3TO 3HaYeHNe MOXeT 6biTb NtobbiM: NULL, TRUE, FALSE. 310
HeCyLLEeCTBEHHO, MOTOMY YTO...




PaboTa ¢ konnekumsaMmu 329

Ctpoku | OnucaHue

12-16 YT06bl ONpeaenuThb, b0 M UCMNOL30BaHO MMS NEPEMEHHON paHee, AOCTaTOYHO BbI3BaTb METOA,
EXISTS ans umMeHu nepemMeHHomn. Ecnm Anst AaHHOro 3HAYeHMs MHAEKCA ONPEeAeNieH 3/1EMEHT, 3Ha-
UYUT, UMS YKE UCMONb30BaHO. JpyruMmn cnosamu, 1 BoobLue He 06paLlaloch K 3HAYEHUIO, CBSI3aH-
HOMY C 3TUM MHAEKCOM (M OHO BOOBLLE HM HA YTO He BMUSIET)

He mpaBma siu, perienye BBITISIAT IPOCTO U 3JI€TaHTHO? MHe He HY>KHO MHUCATh KO mepe-
60pa KOJUIEKIIUH B TOUCKAX COBIAAeHUIT. BMeCTO 3TOTO s cpasy yKas3biBaio 3HaYeHVe HHIEK A
U cpasy IMoJIy4yalo OTBET.

W3 paGoThl HaJl TaKeTOM string_tracker st BBIHEC BaXKHBII YPOK: €CJIU BO BPEMsI pa3paboTKu
MHE [IPUXOAUTCS IUCATH AJITOPUTMBI TOUCKA B KOJIEKIINH, IepeOUPaIoLKe 9JIeMEHT 3a dJie-
MEHTOM, CTOUT U3MEHUTD 3TY KOJUIEKIINIO (MJIN CO3/1aTh IPYTyI0) U TMEPeTH Ha CTPOKOBOE
MHJEKCUPOBaHUe, PeAoTBpallaollee «I0JHbINA epebops». IIporpamma mosydaercst 6oJiee
KOMITAaKTHOU 1 3hPEeKTUBHOM, a ee CONPOBOK/CHIE B OY/IyIIEM YIIPOLIACTCSL.

MopaennpoBaHue NepBUYHbIX KJ1HOUeli U YHUKaJIbHbIX MHAEKCOB

Cpenn MHTEPECHBIX TPUMEHEHNH CTPOKOBOTO WHICKCUPOBAHUS CTOUT BBIJICTTUTH MOJEIH-
poBaHUe EePBUYHBIX KJIIOYEH U YHUKAJIbHBIX HHAEKCOB PEJISIIUOHHBIX TaGJIHIl B KOJIIEKIIH-
ax. JlonmycTM, MHe TpeOyeTcs BbIIOJIHUTD HEKME CEPbE3HbIE BHIYMCIEHUS A1 00pabOTKH
uHbopMalu 0 paboTHUKAX B Moeii nporpamme. [IJjist 9T0ro HyKHO paboTaTh ¢ JaHHBIMU
IpyIIbl PAOOTHUKOB ¥ YacTO IIPOBOAMUTH IIOMCK 110 KOAY pabOTHUKA, (haMHIUU U a[pecy
2JIEKTPOHHOM TTOYTHI.

BMecTo TOTo 4TOGBI 3aMpaliuBarh JaHHbIE U3 6a3bl, 1 MOTY K3ITUPOBATH UX B KOJUIEKITHSIX,
a3areM paboTaTh C ITUMHU JIAHHBIMH C CYIIECTBEHHO Oouibineil adhdexTnBHOCTHIO. Bo3MosKHas
peann3aryst MOTJIa Obl BBITJISIIETD TAK:

DECLARE
c_delimiter  CONSTANT CHAR (1) := '~';
TYPE strings_t IS TABLE OF employeesVROWTYPE
INDEX BY employees.email%TYPE;
TYPE ids_t IS TABLE OF employees%ROWTYPE
INDEX BY PLS_INTEGER;

by_name strings_t;
by_email strings_t;
by_id ids_t;
ceo_name employees.last_name%TYPE
:= 'ELLISON' || c_delimiter || 'LARRY';
PROCEDURE load_arrays
IS
BEGIN

/* 3anonHeHue BCeX Tpex MacCUMBOB MO CTpokaMm Tabnuupl. */
FOR rec IN (SELECT *
FROM employees)

LOOP
by_name (rec.last_name || c_delimiter || rec.first_name) := rec;
by_email (rec.email) := rec;
by_id (rec.employee_id) := rec;
END LOOP;
END;

BEGIN
load_arrays;

/* BblbOopka MHPOPMALMM NO UMEHU UM WaeHTuPukaTopy. */
IF by _name (ceo_name).salary > by_id (7645).salary
THEN
make_adjustment (ceo_name);
END IF;
END;
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MpoussoanTenbHOCTb KoJU1eKLMii co CTPOKOBbIM MHAEKCUPOBaAHNEM

Kaxyto 11eHy mpuxoanTcs IaTUTh 32 UCTIOTB30BaHNE CTPOKOBOTO MH/IEKCHPOBAHNS BMECTO
1[eJI09ncaeHHOT0? Bee 3aBUCHT MCKIIIOYUTETBHO OT JJIMHBI cTPOK. [Ipu ncrnonb3oBanmmn
CTPOKOBOIO MHAEKCUPOBaHUsA 6a3a JaHHbIX OEpeT CTPOKY M «xewmupyers> (npeobpasyer) ee
B I[eJIOYHCJIeHHOE 3HaYeHue. TAKuM 06pa3oM, JIOMOTHUTEbHBIE 3aTPAThI OTPEAEISIOTCS Obl-
cTpojeiicTBreM Xelupylomiei GyHKIKHM, a TaKKe HeoOOXOAMMOCTbIO pa3pelleH s BO3MOMKHBIX
KOH(DJIMKTOB, TaK KaK YHUKaJIbHOCTb Pe3yJIbTATOB XEITNPOBAHUS HE TApDAaHTUPYETCST — U3-
BECTHO JIUIITh TO, YTO €€ BEPOSITHOCTD ¥Pe36blualino 8biCOKA.

Ha Moem koMTIbIOTEpPE TECTUPOBAHUE JAJIO CAEAYIONIUN Pe3yabraT (CM. CIIeHAPUI assoC_
array_perf.tst Ha caiiTe KHUTH):

100

CpaBHeHMe CTpPOKOBOIrO W LEJIOYUCNEHHOr0 UHAEKCUpOBaHUA. UTepauun = 10000 [AnuHa
MHoekcuposaHue no PLS_INTEGER Bpema: 4.26 c.
MHpekcuposaHue no VARCHAR2 BpemAa: 4.75 c.

CpaBHeHMe CTPOKOBOIro U LEJIOYUCNIEHHOr0 WHAEeKCUpoBaHUA. UTepauun = 10000 [nnHa = 1000
MHpekcuposaHue no PLS_INTEGER Bpema: 4.24 c.
MHoekcuposaHue no VARCHAR2 BpemAa: 6.4 c.

CpaBHeHMe CTpPOKOBOIrO W LEJIOYUCNEHHOr0 UHAEKCUpOBaHUA. UTepauun = 10000 [AnuHa
MHoekcuposaHue no PLS_INTEGER Bpema: 4.06 c.
MHpoekcuposaHue no VARCHAR2 BpemA: 24.63 c.

10000

BriBos: ipu oTHOCHTENBEHO HEGOIbIHX cTPoKax (100 cHMBOJIOB 1 MEHeE) HET CYIIeCTBEHHBIX
pas3nnyuii o IPONU3BOAUTENBHOCTH MEXK/TY CTPOKOBBIM U IeJIOYHUCTIEHHBIM NHAECKCUPOBAHUEM.
OmHaKko ¢ yBemyeHneM JJIMHBI CTPOK 3aTPaThl Ha XEIINPOBAaHNE CYIIECTBEHHO BO3PACTAIOT.
By/ibre BHUMATEHBI TIPY BHIGOPE CTPOK, UCTIOIB3YEMBIX B KAUECTBE WHIIEKCOB!

[lpyrue npuMepbl KOJUIEKLMA CO CTPOKOBbIM MHAEKCUPOBaHUEM

Kax BbI Buztenin B mpumepe Boi6opkr nHGOpMay 0 paboTHUKAX, HOCTpoeHre 3P (EKTUBHBIX
TOUEK BXOJIa /7SI KAIIMPOBAHHBIX JAHHBIX, 3arPysKEHHBIX U3 PEJISIIIMOHHO TaOJIHIIbI, He TpeGyeT
60J1b1I0T0 06beMa Kojia. TeM He MeHee YTOObI JOIOJHUTENBHO YIIPOCTUTD PEAU3aIUI0 9TOTO
IpUeMa B BalliuX MIPUJIOKEHUSX, sl HAITUCAJ TIPOTPAMMYy, KOTOpasi TeHEPUPYET TaKO KO/ 3a BAC.

Daii genaa.sp Ha caiiTe KHUTH ITOJy4YaeT UMst TabJuiibl B aprymente. Ha ocHoBanum undgop-
MaI[iK, XPAHSIIeNHcst B cIoBape HaHHBIX 9TON Tabauibl (IEPBUYHBIN KJIIOY U YHUKATIbHbBIE
MH/EKCHI ), OH TEHEPUPYET PEAIU3AIMIO KIITMPOBAHMS JIJIst 9TOU TabJIUIIbL. 3aTeM OH 3aI10J1-
HSIET KOJJIEKIIMIO HA OCHOBAHUU 1I€JIOUHCIEHHOTO MTEPBUYHOTO KJII0Ya M JIONOJTHUTETbHYIO
KOJUIEKIIUIO JIJIsE KayKJIOT0 YHUKAJIbHOTO MHIIEKCA, OIPEAEJICHHOTO JIst TaOJIHIIbI (C HHIEKCUPO-
BaHWEM 110 PLS_INTEGER ¥ii VARCHAR2 B 3aBICHMOCTH OT TUTIA(-0B) cTOJI611a(-0B) B MHAEKCE).

Kpowme Toro, daiisn summer_reading.pkg, Takske OCTYITHBII HA caiiTe KHUTH, COIEPKUT TIPU-
Mep HMCII0JIb30BAHUSI ACCOMUATHBHBIX MACCHBOB, WHIEKCHPYEMBIX IO VARCHAR2, JIJist pPAOOTHI
co criuckamu B iporpammax PL/SQL.

Ob6paTture BHUMaHKe: «antarctica» CTOUT Ha MOCAeIHEM MecTe, mocjie «Antarctica»
u «Australia». [[es10 B TOM, 4T0 OyKBbI HUKHETO perucTpa umeror 6ospinue snadenus ASCII-
KOJIOB, 4eM OYKBbI BepXHero peructpa. ITopsiiok coxpaHeHHUsI CTPOK B ACCOLUATHMBHOM MACCHBE
orpeziessieTcst HabopOM CHMBOJIOB.

Memﬂy KOJIIEKIUAMU CO CTPOKOBBIM 1 EJIOYNUCJIEHHBIM UH/ICKCUPOBaHNEM HET paSJII/I‘{I/IfI
B CMUHTAaKCHUCE NCITOJIb30BaHNMA.

Konnexkuumn cocraBHbIX TUNOB AAHHbIX

B Oracle9i Release 2 nosiBuiach BO3MOKHOCTD ONPEIEJIEHNsT TUIIOB KOJUIEKIHE TTPOH3-
BOJIbHOI cyoxkHOCTH. [logep:kuBaioTcs cienyomue CTPyKTYPBbI:
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O Korekuu 3anmceii, onpeessieMbix Ha 6asze Tadmui ¢ arpudyrom %ROWTYPE. Jtu
CTPYKTYPBI TIO3BOJISIOT JIETKO U GBICTPO MOJEINPOBATh PEJISIIIMOHHBIE TAOMUIIBI B TTPO-
rpammax PL/SQL.

O Koreknuu nojib3oBareabCckux 3amuceii. [loss 3amicn Takke MOTYT OTHOCUTBCS K CKa-
JIIPHBIM WJIW COCTaBHBIM THUIIAM AaHHBIX. HampuMep, MOKXHO ONIpeeTuTh KOJIJIEKITATO
3anmcei, OHO U3 [OJIeil KOTOPBIX CaMo I10 ceOe SABIISeTCS KOJIEKIUEi.

O Koseknun 00beKTHBIX THIIOB. DJIEMEHTHI KOJJIEKIIMI MOTYT OTHOCUTHCS K JII0OOMY 13
00BEKTHBIX TUIIOB (Pa3HOBUAHOCTh 0OBEKTHO-OPUEHTUPOBAHHBIX KJIACCOB, UCIIOIb3Ye-
masi B Oracle, — cwm. riiaBy 26), paHee orpe/ie/ieHHBIX UHCTPYKIHell CREATE TYPE. Tak ske
Jierko onpeaensiorcs Konekiuu LOB, mokymerToB XML u T. 1.

O Komneknun kouteknuii. Bo3aMokHO ompeieieHrie MHOTOYPOBHEBBIX KOJLJIEKITHI, B TOM
Yucse KOATEeKINN KOJJIEKITNH 1 KOJJIEKITNH TUTIOB JaHHBIX, COMEPKANUX IPyTHe KOJ-
JIEKIIUU B CBOUX aTPpUOYTAX WU MOJISIX.

PaCCMOTpI/IM IIpUMEP NCIIOJIb30BaHUA Ka)KlIOfI N3 9TUX paSHOBHHHOCTeﬁ.

Konnexkumu 3anmceun

Kosutextust 3amnvceii onpeessieTcs: ¢ yKa3aHIeM THIIA 3anucy (JI100 TocpencTBOM %ROWTYPE,
Jb0 IS TUTIA 3ATTMCH, OTIPE/IETISIEMOTO MOJIb30BaTeIeM) B CEKIMN TABLE OF OIpe/IeIeH st
KOJUTEKITUI. JTa METOUKA TIPUMEHSIETCST TOIBKO K TUIIAM KOJUTEKITHI, 00bSIBJISIEMBIM B TIPO-
rpamme PL/SQL. BiioxkeHHble TabJIMIbl ¥ THITBI VARRAY, OIIpejiesisieMble B 6as3e JaHHbBIX, HE
MOTYT 0OpaIIaThest K CTPYKTypaM 3aruceii $ROWTYPE.

HpI/IMep KOJIJIEKITUM 3aTTUCel, CO3/TaHHbIX HA 6ase M0JIb30BATEILCKOTO THUIIA 3AIIUCH:

PACKAGE compensation_pkg
Is

TYPE reward_rt IS RECORD (

nm VARCHAR2(2000), sal NUMBER, comm NUMBER);

TYPE reward_tt IS TABLE OF reward_rt INDEX BY PLS_INTEGER;
END compensation_pkg;
C TakuMH orpesieJIeHUsIMU THITOB B CHIEIMMUKAIINHI TTaKeTa s MOTY 0ObsIBJISITh KOJIJIEKITH
B IPYTUX ITPOTPAMMAX:
DECLARE

holiday_bonuses compensation_pkg.reward_tt;
KoJuiekiu 3anuceil 0coOeHHO yA0OHbI IS CO3MaHKsI B TAMSITH KOJIJIEKIIUH, IMEIOLINX TaKyIo
JKe CTPYKTYpy (¥ 1o KpaiiHell Mepe YaCTHYHO — COEPKAIINX TE JKe JAHHBIE ), YTO 1 TabJIHIIbI
6asbl JaHHBIX. [[JIs1 4ero 9TO MOJKeT ToHaK00UThCs ? JlomycTiM, Kask1oe BocKpeceHbe B 3 yaca
HOYM 51 3aITyCKAk0 TTAKETHBIIH MPOIIECC ISt TAOIUII, M3MEHEHHBIX 3a MTOCIEAHIOn Helemo. MHe
HYZKHO ITPOBECTH OCHOBATEJIbHBIN aHAJIN3 ¢ HECKOJIbKIUMH IIPOXOAAMHU 110 JaHHBIM TaOJIUIIbL.
KoneuHo, TaHHBIE MOKHO MHOTOKPATHO 3aTPysKaTh U3 6a3bl JAHHBIX, HO 9TO OTHOCUTETHHO
MeJIJIEHHBIH TIpoTiece, CO3IAI0NINH 3HAYNTETBHYIO BEIYUCIUTETHHYIO HATPY3KY.
TakKe MOKHO CKOIIMPOBATH JaHHble 13 TaOMrIbl (MK TabJIMI[) B KOJLJIEKIIUIO, YTOObI KIMETh
BO3MOKHOCTB GbicTpee (1 6oJiee MIPOU3BOJIBHO) MIepeMEIaThCs o0 UTOroBoMy Habopy. Dak-
TUYECKU S MOJICTTPYIO IBYCTOPOHHME KypPcopsl B cBoeM kome PL/SQL.
Ecaiu BBI 3aX0THTE CKOTIMPOBATH JAaHHBIE B KOJUIEKIINK ¥ paboTaTh ¢ HUIMH B TIPOTPaMMe,
CyTIECTBYeT /iBa OCHOBHBIX TIOJIX0/Ia K PeaTU3aIii 3TOH JIOTUKH:
QO BcrpouTh Bech KO/ KOJIEKIUN B OCHOBHYIO IIPOrPaMMY.
O Co3zgarb OTAETBHBIN TTAKET /IS MHKATICYJISIIIUN TOCTYTIA K TAHHBIM B KOJLIEKIUU.
B GosbIHCTBE CJIyyaeB s BbIOMpaio BTOPOI moaxo. JpyruMu ciioBaMH, st CYMTAIO 110JIe3-
HBIM CO3/IaBaTh OTIEJIbHbIE, YeTKO ornpenenennbie API ¢ BBICOKMM OTEHITNATIOM TOBTOPHOTO
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VCIIOJIb30BAHNS JIJIs CIIOXKHBIX CTPYKTYP 1 jloruku. Hike npuBezieHa crienudukanys nakera
II71S MO€el MOJIeNTH IBYCTOPOHHETO Kypcopa:

/* oain B CeTtun: bidir.pkg */

PACKAGE bidir

IS
FUNCTION rowforid (id_in IN employees.employee_id%TYPE)

RETURN employees%ROWTYPE;

FUNCTION firstrow RETURN PLS_INTEGER;
FUNCTION lastrow RETURN PLS_INTEGER;
FUNCTION rowCount RETURN PLS_INTEGER;
FUNCTION end_of_data RETURN BOOLEAN;
PROCEDURE setrow (nth IN PLS_INTEGER);
FUNCTION currrow RETURN employees%ROWTYPE;
PROCEDURE nextrow;
PROCEDURE prevrow;

END;

Kak ucnonbpsoBats ator API? Huske npuBesieH npuMep IIpOrpaMMbl, UCIIOJIB3YIONIENH 3TOT
API py1st uTeHMst HTOTOBOTO HabOPa [ist TAGIUIIBI employees — CHAvYasa B PSIMOM, @ 3aTeM
B 0OpaTHOM HAIPaBJICHHH:

/* O®aitn B CeTn: bidir.tst */
DECLARE
1 _employee employees%ROWTYPE;
BEGIN
LOOP
EXIT WHEN bidir.end_of_data;
1_employee := bidir.currrow;
DBMS_OUTPUT.put_line (1_employee.last_name);
bidir.nextrow;
END LOOP;

bidir.setrow (bidir.lastrow);
LOOP
EXIT WHEN bidir.end_of_data;
1_employee := bidir.currrow;
DBMS_OUTPUT.put_line (1_employee.last_name);
bidir.prevrow;
END LOOP;
END;
Ha6moare bHbIA YnTaTENb CIPOCUT: KOT/A KOJIEKIINS 3aM0HAETCA JaHHbMu? Vn etne

Jiydiie: rjae caMa KoJLtekius? B NpeaACTaBJICHHOM KOJ€ HET HUKAKUX ITPU3HAKOB KOJIJIEKITNU.

Haunewm co Broporo Bonpoca. Kosutekius He BUHA TTOTOMY, UTO 51 CKPBLJI €€ B CIIeTTU(MUKAIIT
naketa. [Top3oBaTenh makeTa HUKOT/IAa HE COMPUKACAETCS C KOJITIEKITEH 1 HITYeTo He 3HAeT
o ueit. CobeTBeHHO, J1Jist HTOro U cosznasajicss API. Bbl pocTo BbI3bIBaETE TY WJIK UHYIO [IPO-
rpaMMy, KOTOpast BBITIOHSIET 3a BaC BCIO paboTy Mo mepebopy Koeknuu (Habopa JaHHBIX).

Korma u kax 3anosnsiercst koJuiekiust? Ha nepsblil B3rJsiz Bce KaKeTCsl KaKMM-TO BOJIIIE0-
CTBOM... TIOKa BBl HE TTO3HAKOMUTECH C TTaKeTaM’ B ry1aBe 18. 3aragHyB B Tesl0 TTaKkeTa, BB
HaiizieTe B HEM pas/iesl UHUITUAIU3AITUN, KOTOPas BBITJISIUT Tak:

BEGIN -- wuHuMumanusauma nakera
FOR rec IN (SELECT * FROM employees)
LOOP
g_employees (rec.employee_id) := rec;
END LOOP;
g currrow := firstrow;
END;

Takum 06pa3oM, IIPpU EPBOM OOpaIlleHUH K JI060MY 3JIEMEHTY M3 clieln(UKaLK [TaKeTa
ABTOMATHUYECKHU BBITIOJHSIETCSI 3TOT KOJI, KOTOPbIiL [IepefaeT CoAepKuMoe TabJIHIbl employees
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B KOJIJIEKIINIO g_employees. Korma aTo nporcxomuT B IpUBeIeHHOM ITprMepe? B 1mkire, korza
s BbI3bIBAIO (PYHKIMIO bidir.end_of_data, 4ToObl IPOBEPUTD, He 3aBEPLIMJI JIK 5 IIPOCMOTP
Habopa JaHHbIX!

ITepemeHHast g_CUTTTOW OIPEIETISIETCS B TEJIE TIAKETA U [TOATOMY He YKa3bIBAeTCsI B TIPHU-
BeJZIEHHOH BBITIe CHeNpUKAIIN.

A PEKOMEHAYIO TPOCMOTPETD PeaIn3allnio IMaKeTa. Ee KO IIPOCT U IIOHATEH, 4 B HEKOTOPBIX
CUTYyallUAX TaKOe pelieHume C10coOHO IIPUHECTU OT'POMHYIO I10JIb3Y.

Konnekumn o6bexToB 1 APYIrMX CoCTaBHbIX TUNOB

B kauecTBe THITA JAHHBIX KOMAH/IBI TYPE KOJUIEKIIUH MOKET UCIIOJIB30BATHCST OO BEKTHBIH THII,
LOB, nokyment XML 1 BooOG11e mpakTudecku odoii geiicteurensubiii Tun PL/SQL. Cun-
TAKCUC OIPEIE/IEHUS ITHX KOJUIEKINI He OTJIMYAETCS, HO CIIOCO0 BBITTOTHEHNUS OTIEPAIH € MX
COZIEPsKUMBIM MOJKET OBITh IOCTATOYHO CJIOKHBIM (B 3aBHCUMOCTH OT HCIIOJIb3YEMOTO THTIA).

3a ponosHUTEBHOM nHpOopManueii 06 obbekTHbIX THIax Oracle obparaiitech K riase 26.

[Ipumep paboThl ¢ KOJIEKIUAMU 00BEKTOB:

/* O®ann B CeTtun: object_collection.sql */
CREATE TYPE pet_t IS OBJECT (
tag_no INTEGER,
name VARCHAR2 (60),
MEMBER FUNCTION set_tag no (new_tag _no IN INTEGER) RETURN pet_t);

/
DECLARE
TYPE pets_t IS TABLE OF pet_t;
pets pets_t :=
pets_t (pet_t (1050, 'Sammy'), pet_t (1075, 'Mercury'));
BEGIN
FOR indx IN pets.FIRST .. pets.LAST
LooP
DBMS_OUTPUT.put_line (pets (indx).name);
END LOOP;
END;
/
Pesymsrart:
Sammy
Mercury

ITocsie TOro Kak OObEKTHBIN TUII 6y/:[eT OIIpENEJIEH, 4 MOT'Y 00BABUTH HA OCHOBAaHUU orpene-
JIEHWA HOBYIO KOJIJIEKIINIO, a 3aTEM 3allOJTHUTD €€ dK3EeMILJIApaMun ob6bexTHOro THia. C Takoi
K€ JIETKOCTBIO MOMKHO OOBABIATH KOJIeKIIuu LOB, XMLType U T. 1. Bce o6branbIe IIpaBuWJIa,
I[efICTByIOII_[I/Ie UIA TIEPEMEHHDBIX 9TUX TUIIOB JaHHbBIX, TaK/KE PACIHPOCTPAHAIOTCA U Ha OT-
Jl€JIbHbIE CTPOKH KOJIJIGKL[I/Iﬁ I9TOrO THUIIA.

MHoOroypoBHeBble KOJI/1eKLUUMn

B Oracle9i Database Release 2 nmosBuiach BO3MOKHOCTD CO3/IaHUS 8AONCCHHBIX KOJLICKITUI,
KOTOpbIE TaKsKe Ha3bIBAIOTCS MHO20YposHesvimuy. HadreM ¢ npuMepa, a IOTOM 06CY UM UC-
MOJIb30BaHuE JAHHON BO3MOKHOCTH B BalllUX IIPHIOKEHHIAX.

[Ipenmososkmm, s XOUy MOCTPOUTD CUCTEMY JJIsI yIIPpaBiIeHUS WH(pOpMaIiieil 0 JOMaITHUX
sKuBOTHBIX. KpoMe cranmapTHoi nngopmannu (Iopoja, UMs U T. [1.), B CUCTEME J0JIKHbI
XPaHUTHCS CBEJIEHUS O MOCENeHUAX BeTepruHapa. /{151 XpaneHus aToil nHPOpMaIuu co3/1a-
eTCst OObEKTHBII THIL:
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CREATE TYPE vet_visit_t IS OBJECT (
visit_date DATE,
reason VARCHAR2 (100)

)
/
O6paTI/ITe BHUMaHUe: 00BbEKTHI, CO3aBaeMble Ha OCHOBE 3TOTO THIIA, He CBA3BIBAIOTCA C 00b-
€KTOM JIOMAITHETO JKUBOTHOTO (TO €CTh BHEIIHUM KJIIOUOM TaOJIUIBI JOMALTHUX JKABOTHBIX
nam O6’beKTOM). Bckope BoI yBUIMTE, TOUEMY 3TO He HY:kHO. Ha ciemytotem mare co3maercs
BJIO’KEHHAA TaOIMIIA TIOCENeHIi (1penrosiaraeTcs, YTO MOCEIIeHUs TPOUCXOIAT He pPeske
OJTHOTO pasa B TO1):
CREATE TYPE vet_visits_t IS TABLE OF vet_visit_t;
/
C Takumu oTpeieIeHUsIMU CTPYKTYP aHHBIX MBI MOKEM CO3/IaTh 0OBEKTHBII TUII 17151 Xpa-
HeHUs NHGOPMAIIUK O IOMAITHUX KUBOTHBIX:
CREATE TYPE pet_t IS OBJECT (

tag_no INTEGER,

name VARCHAR2 (60),

petcare vet_visits_t,

MEMBER FUNCTION set_tag no (new_tag no IN INTEGER) RETURN pet_t);
/

OGbeKTHDIH TUIT cOAEPKUT TpU arpubyTta u oaut MeTol. C J106bIM 00BEKTOM, CO3aHHbIM
Ha 6a3e HTOTO THUIIA, CBA3bIBAETCS PETUCTPALMOHHBIA HOMED, MMS M CIIMCOK IIOCELICHI Be-
TepuHapa. [l u3MeHeHUsT PEruCTPAIMOHHOTO HOMePa JKUBOTHOTO BBI3bIBAETCS IIPOrPaMMa
set_tag_no.

Wrak, s 06bsiBUI 0OBEKTHBIH THII, COAEPIKALIUI aTPUOYT BJAOKEHHON Tabiuiibl. J{Jist XxpaHeHust
uHGOPMAINK 0 IOCEMEHUIX BETEPUHAPA He HYKHA OT/leTbHas Tabania 6a3bl JaHHbBIX; OHA
SIBJISIETCS YACTIO MOETO 0OBEKTA.

A Temepb MBI BOCIIO/IB3yEMCS BO3MOKHOCTSIME MHOTOYPOBHEBBIX KOJLTEKIIIIA:

/* O0ann B Cetn: multilevel_collections.sql */

1 DECLARE
2 TYPE bunch_of_pets_t
3 IS
4 TABLE OF pet_t INDEX BY PLS_INTEGER;
5
6 my_pets bunch_of_pets_t;
7 BEGIN
8 my_pets (1) :=
9 pet_t (
10 100
11 , 'Mercury'
12 , vet_visits_t (vet_visit_t ('©1-Jan-2001', 'Clip wings')
13 , vet_visit_t ('@1-Apr-2002', 'Check cholesterol')
14 )
15 )5
16 DBMS_OUTPUT.put_line (my_pets (1).name);
17 DBMS_OUTPUT.put_line
18 (my_pets(1).petcare.LAST).reason);
19 DBMS_OUTPUT.put_line (my_pets.COUNT);
20 DBMS_OUTPUT.put_line (my_pets (1).petcare.LAST);
21 END;
PesynbraT BbINOJIHEHUS 3TON TPOTrPAMMBI:
Mercury
Check cholesterol
1
2

Cnenylomaﬂ Ta6JII/IHa TOACHAET, YTO IPOUCXOJUT B ITOM KO/IE.
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Ctpokn | OnucaHue

2-6 O6bsiBIEHME NIOKaIbHOro accoumaTMBHOro Maccma TYPE, B KOTOPOM KaXkaasi CTPOKa COAEPXKUT
OfMH O6BEKT AOMALLHErO XMBOTHOrO. 3aTeM S 06bABNAI0 KONNEKUMIO ANst XpaHeHust HdopMaLumm
0 BCEM «3BepuHLEe»

8-15 MpuceavBaHue obbekTa TMNa pet_t no nHaekcy 1 accoumaTMBHOrO MaccuBa. Kak BUAMTE, CUHTaK-
CUC, HeObX0AMMBIN ANt paboTbl C COCTABHBIMU BNOXEHHbIMW 06bEeKTaMM Takoro poaa, BbIrnsauT
[I0BO/IbHO YcTpawatolle. [laBalite pa3bepemcst nonogpobHee: Ans Co3AaHMs 3K3eMnaspa Tuna
pet_t HeobxoAMMO NpeAoCTaBUTb PErMCTPALIMOHHBIN HOMEp, UMSI U CMIUCOK MOCELLEHUN BETEPU-
Hapa, KOTOpblii NpeACTaBseT cO60M BAOXEHHYIO Tabnuuy. YTobbl co34aTh BIOXEHHYIO Tabnuuy
TUna vet_visits_t, s fomKeH BbI3BaTb aCCOLMMPOBAHHbIA KOHCTPYKTOP (C TeM e umeHeM). Mpu
3TOM NMB0 yKa3bIBAETCS NYCTON CMUCOK, MO0 BNOXEHHas Tabnvua MHULManU3upyeTcsl HeKUMK
3HaveHusaMn (cTpokmn 8-9). Kaxkaas CcTpoka Kosinekumm vet_visits_t npeacraBnsieT coboit 06b-
eKT Tuna vet_visit_t, No3ToMy 51 CHOBa JO/MKEH UCMO/b30BaTb KOHCTPYKTOP 06beKkTa M nepeaaTtb
3HayeHne Ans Kaxaoro atpubyTa (AaTta M NpUYMHA NOCELLEHNS)

16 BbiBOA 3HaueHns aTpnbyta name 0bbekTa AOMaLLHEro XXMBOTHOMO U3 CTPOKKU 1 accoumaTMBHOroO
MaccuBa my_pets
17-18 BblBOA 3HauYeHMst aTpnbyTa reason 06bekTa NOCELLEHNs BETEPUHAPA U3 CTPOKM 2 BIIOXXEHHOM

Tabnuupl, KOTOpas, B CBOIO o4epe/ib, XpaHUTCS MO MHAEKCY 1 accoumaTMBHOMO Maccuea my_pets.
Kak BnauTe, n onucaHue, u Koa rnony4vaoTcst A0BOSIbHO FPOMO3AKUMU

19-21 [1eMOHCTpaLms UCMoMb30BaHWSt METOAOB KOMNeKumin (B AaHHOM ciydae COUNT u LAST)

[NS BHELUHUX W BIOXKEHHbIX KONEKLMI

B aToMm npumepe HaM 110Be3J10 paboTaTh ¢ KONIEKIUAME, KOTOPblE Ha KasKIAOM YPOBHE HC-
MOJIb3YIOT MMEHA: aCCOIIMAaTUBHBIM MACCUBOM my_pets 1 BJIOKEHHON Tabauliel petcare. Kak
MTOKa3BIBAET CJEAYIONIII IPUMep, TaK OBIBAET He BCETIIA.

be3bIMsiHHbIE MHOrOypOBHEBbIE KOJIJIEKLIUMN:
MoaenmpoBaHue MHOroMepHbiIX MaCCMBOB

BioskeHHBIE MHOTOYPOBHEBBIE KOJITIEKIIUN MOTYT HCIOJIB30BATLCS /IS MO/EINPOBAHUS
MHOTOMEPHBIX MaccuBOB B PL/SQL. MHorOMepHbBIE KOJTEKITNN 00BSIBISIOTCS 32 HECKOJIBKO
IIArOB, TIPH 3TOM Ha KaKJIOM IIare 100aBJIsIeTCsl HOBOe n3MepeHue (4T0 CHIIBHO OTIINYAETCST
OT CHHTaKcuca 00bsaBaeHns MaccuBos B 3GL).

MpbI HauHeM ¢ HIPOCTOrO IpUMepa, a 3aTeM pa36epeM peannialnio O606H.I8HHOI‘O ITaKeTa
TpPeXMepPHBIX MaccuBOB. IIpemonoknm, 1 Xxouy XpaHUTh TaHHbIE TEMIIEPATYPHI B HEKOTOPOM
TPEXMEPHOM IPOCTPAHCTBE, YIIOPSIIOUEHHOM € UCIIOJb30BaHUEM CUCTeMbl KoopauHaT (X,
Y, Z). Cnenyioumuii 6J0K JeMOHCTPUPYET HEOOXOAMMYIO TI0CIIEA0BATEbHOCTD 00 bsABJICHUIL:
DECLARE

SUBTYPE temperature IS NUMBER;

SUBTYPE coordinate_axis IS PLS_INTEGER;

TYPE temperature_x IS TABLE OF temperature INDEX BY coordinate_axis;

TYPE temperature_xy IS TABLE OF temperature_x INDEX BY coordinate_axis;

TYPE temperature_xyz IS TABLE OF temperature_xy INDEX BY coordinate_axis;

temperature_3d temperature_xyz;
BEGIN

temperature_3d (1) (2) (3) := 45;
END;
/
ViMeHa TUTIOB U MTOATUIIOB MOSICHSIIOT CMBICJI COJIEP’KUMOTO OCHOBHOU KOJIIeKIIuu (tempe-
rature_3d), TUTIOB KOJJIEKITHT (temperature_X, temperature_XY, temperature_XYZ) 1 MHIEKCOB

(coordinate_axis).

Xorst BBIOOp MMEH YETKO YKa3bIBA€ET, KAKHE JAHHbIE COAEPKATCS B KAJK/IOM U3 THUIIOB KOJIIEK-
Uil U JIJIs 9eTO OHU TIPeHA3HAYEHbI, TIPH 0OPAIeHIN K SJIEMEHTAM 110 WHIEKCY TaKOil X&Ke
SICHOCTH HeT; MHa4e TOBOPS, B KAKOM HOPS/IKe 3a/[af0Tcsl u3MepeHusa? 13 koja HeoueBUIHO,
pucBanBaeTcs Jim temiepatypa 45° Touke (X:1, Y:2, Z:3) wn (X:3, Y:2, Z:1).
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A teriepb MblI TiepeiizieM K 6oiee o61eli 06paboTKe TpexMepHoro Maccusa. ITaker multdim mo-
3BOJISIET OOBSABUTD TPEXMEPHbII MACCUB C BO3BMOKHOCTBIO YTEHHSI U 3aIIUCH OTAEIbHbIX SYeeK.
3J1eCh 51 CO3/1a10 MPOCTON MAKET, MHKATICYIUPYIOIIUH OTIepaIK ¢ TPEXMEPHON acCONUaTB-
HOW TabuIel ¢ aseMeHTaMu VARCHAR2, MHAEKCHPYEMBIH TI0 BCEM M3MEPEHUSIM 3HAUECHIEM
PLS_INTEGER. Cienyionue 0ObsaBAEHUS COAEPAKAT OCHOBHDIE CTPYKTYPHbBIE S1€MEHTbI TAKETa:

/* Oannbl B CeTu: multdim.pkg, multdim.tst, multdim2.pkg */
CREATE OR REPLACE PACKAGE multdim
IS

TYPE diml_t IS TABLE OF VARCHAR2 (32767) INDEX BY PLS_INTEGER;

TYPE dim2_t IS TABLE OF diml_t INDEX BY PLS_INTEGER;

TYPE dim3_t IS TABLE OF dim2_t INDEX BY PLS_INTEGER;

PROCEDURE setcell (

array_in IN OUT  dim3_t,

diml_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER,
value_in IN VARCHAR2

)s
FUNCTION getcell (
array_in IN dim3_t,

dimi_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER

RETURN VARCHAR2;
FUNCTION EXISTS (
array_in IN dim3_t,

dimi_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER

RETURN BOOLEAN;
A nocseroBaTENBHO OMPEAEISIIO TPU TUTIA KOJITEKITHI:

O TYPE diml_t — ojHOMEpHAas accolMaTUBHAs TabJIMIla C dJIeMEHTaMu VARCHAR2.
Q TYPE dim2_t — acconpatubHas Tab/aula ¢ ajaeMentaMu diml_t.
O TYPE dim3_t — accouuaTUBHAS TabJINIIA C DIIEMEHTAMU dim2_t.

Takum 06pa3oM, TpeXMEPHOE IIPOCTPAHCTBO MOJAEIUPYETCS KaK SYEHKY KOJUIEKIIH 1110~
CKOCTEN, Kax/iasi U3 KOTOPBIX MOJIEJTUPYETCs: KoJuleKiueil tunuit. Takoe npejacraBienue
COOTBETCTBYET 3/[PABOMY CMBICJTY, YTO SIBJISIETCS] TPU3HAKOM yaadHoi mojenu. Koreuno, mou
KOJUTEKITMY Pa3pesKeHbl U KOHEUHBI, TOTIA KAK TEOMETPUYECKOE TPEXMEPHOE ITPOCTPAHCTBO
CUMTAETCS MJIOTHBIM ¥ GECKOHEUHBIM, TaK YTO Y MOJEJIH €CTh CBOM orpanudenus. Ho ais
MOUX T1€JIeif aKTyaJIbHO TOJbKO KOHEYHOE MOJIMHOKECTBO TOUEK TPEXMEPHOTO ITPOCTPAHCTBA,
TaK YTO MOJIETTb MOJKHO CIMTATh a/[EKBATHOIL.

A Tak:ke onpenesny A CBOETO TUTIA TPEXMEePHOU KOJIJIEKITNU TPOCTENINi naTepdetic
YTEHUS W 3aMUCH STYeeK, a TAK)Ke CPE/ICTBA MPOBEPKU CYIIECTBOBAHUS 3HAYEHUS 3aaHHON
STYeMKU B KOJJIEKITUH.

MporpaMmMHbIA MHTepgeic multdim

PaccMOTPHM OCHOBHBIE KOMITOHEHTHI MHTepGeiica. [Iporieaypa 3amucy 3HAYEHUST B STUEHKY
TPEXMEPHOTO MACCUBA 110 KOOPAMHATAM He MOTJIa Obl OBITH IIPOLILE:

PROCEDURE setcell (
array_in IN OUT  dim3_t,
dimi_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER,
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value_in IN  VARCHAR2
)
IS
BEGIN

array_in(dim3_in )(dim2_in )(diml_in) := value_in;
END;
HPI/I Bcell IIPOCTOTE 9TOTO KO/Ila MHKAIICYJIAIUA ITPUCBABaHWA ITIPUHOCUT HECOMHEHHYIO 1TOJIb-
3y, TOCKOJIbKY OHa OCBO60}KﬂaeT MEHA OT HeO6XO,Z[I/IMOCTI/I 3aIlIOMMHATD ITOPAAOK UH/IEKCOB.
Ecan paboTath ¢ KoJuteKiueil dim3_t HanpsaMyo, TPYAHO Cpasy cKasaTh, KAKOMY MHIEKCY
COOTBETCTBYET TPETHA KOOPAMHATA — IIEPBOMY WJIN MTOCJTETHEMY. A TO, YTO HEOYEBUIHO U3
Ko/Jla, paHO WJIK TO3/THO IPUBEAET K omunbkam. Tot (1)aKT, YTO BCE€ NH/ICKCbI KOJIJIGKHI/II;)I OTHO-
CATCA K OMTHOMY TUITY TAHHDBIX, TOJBKO YCIOKHAET A€J0, TIOTOMY YTO CMENTaHHbIE KOMaH/Ibl
IIpruCBanBaHUA HE TOPOJAT I/ICK]IIO‘:[GHI/Iﬁ, a IpUBEAYT K UCKaKEHUIO PE3YJIbTAaTOB I'/le-TO
B IIE€IIOYKeE. bBes THIATEJIbHOTO TECTUPOBAHUA TaKNe OIHI/I6KI/I TIPOHUKHYT B TOCTaBJISIEMBII
KOJI, YCTPOAT Xa0C B JJAHHBIX U IIOBPE/AT MOEH peryTaluu.

DyHKIMST MTOTyYeHNsT 3HAYCHUS STYEHKH TOKe TPUBHUAIBHA, HO GE3YCJIOBHO TI0JIe3HA:

FUNCTION getcell (
array_in IN dim3_t,

dimi_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER

)
RETURN VARCHAR2
IS
BEGIN
RETURN array_in(dim3_in )(dim2_in )(diml_in);
END;
Ecau array_in He cofepKuUT s4eiiKu, COOTBETCTBYIOIIEH yKa3aHHBIM KOOp/MHaTaM, getcell
MHULUUPYET UCKJIIoYeHre NO_DATA_FOUND. Ho eciii kakue-in6o 13 repejanHbiX KOOpAuHAT
PpaBHbI NULL, BbIZIa€TCA cjeaytolee, yxe He CTOJIb HOHATHOE NCKJJII0YEHNE VALUE_ERROR:

ORA-06502: PL/SQL: numeric or value error: NULL index table key value

B nosHonenHoit peanusaiuu st Ob1 ZOIOJIHUI STOT MOJYJIb IIPEABAPUTENBHON TPOBEPKOI
BCEX TTapaMeTPOB KOOPAMHAT, KOTOPbIE JOJIKHBI OBITh OTJHUHBI OT NULL. ITo kpaitHeii Mmepe
coobuienue 06 omubke MHMOPMUPYET, YTO 38 UCKIIOUEHNE OTBETCTBEHHO HEOIIPE/IeJIEHHOe
sHauenue nHgekca. OnHako ObLIO Obl elle Jydiie, eciu Obl 6a3a JaHHBIX HE UCIIOJIb30BaJA
UCKJIIoYeHre VALUE_ERROR [IJIs1 MHOKECTBA Pa3HBIX OUTMOOUHBIX CUTYAIMHI.

Kon bynkimu EXISTS yike He ctob TpuBuaien. OyHkius EXISTS J10JKHA BO3BpaIaTh TRUE,
€ecJIu sT9elika, orpeesisieMast KOOpJMHATAMU, COJIEPKUTCS B KOJJIEKITUH, U FALSE B TPOTUBHOM
crydJae:

FUNCTION EXISTS (
array_in IN dim3_t,

dimi_in PLS_INTEGER,
dim2_in PLS_INTEGER,
dim3_in PLS_INTEGER

)
RETURN BOOLEAN

IS
1_value VARCHAR2(32767);
BEGIN
1 _value := array_in(dim3_in )(dim2_in )(diml_in);
RETURN TRUE;
EXCEPTION
WHEN NO_DATA_FOUND THEN RETURN FALSE;
END;



338 Mnasa 12. Konnekumm

DyHKIMS TIepexBaThIBaeT UCKII0oUeHe NO_DATA_FOUND, HHUIIMMPYEMOE IPH obpaleHrn
K HECyIEeCTBYIONIel sdueiike Py NPUCBAMBAHUH, U IIPEOGPA3YET ero B COOTBETCTBYIONIEe
JIOTUYECKOE 3HAYEHUE, ITO OYEHD IIPOCTON U IPSMOJIMHEHHBIN CIIOCO6 TOTyYeH s HY;KHOTO
pe3yJbraTa, KOTOPBIN IEMOHCTPUPYET TBOPUECKOE TIPUMEHEHNE 00PabOTKU MCKIIOUEHUT /71T
YIIPABJIEHUST «yCJIOBHOM JIOTUKOU» (hyHKIuit. Kazamock Obl, B TaHHON CUTYAIMU U HYKHO UC-
MOJTb30BATH OTIEPATOP EXISTS, HO €TO TIPUIILIOCH OBI BHI3BATH JIJISI KAsKIOTO YPOBHSI BIOKEHHBIX
KOJIJIQKI_Il/If/)I. HpI/IMep ClieHapus, UCITOJIb3YIOHUIETO 9TOT IaKET:
/* Oann B Cetn: multdim.tst */
DECLARE

my_3d_array  multdim.dim3_t;
BEGIN

multdim.setcell (my_3d_array, 1, 5, 800, 'def');

multdim.setcell (my_3d_array, 1, 15, 800, 'def');

multdim.setcell (my_3d_array, 5, 5, 800, 'def');

multdim.setcell (my_3d_array, 5, 5, 805, 'def');

DBMS_OUTPUT.PUT_LINE (multdim.getcell (my_3d_array, 1, 5, 800));

/*

Oracle 11g Release nossonaeT Bbi3biBaTb PUT_LINE C norvyeckMmn faHHbimm !
*/

DBMS_OUTPUT.PUT_LINE (multdim.EXISTS (my_3d_array, 1, 5, 800));
DBMS_OUTPUT.PUT_LINE (multdim.EXISTS (my_3d_array, 6000, 5, 800));
DBMS_OUTPUT.PUT_LINE (multdim.EXISTS (my_3d_array, 6000, 5, 807));

/*

Ecnu Bbl He paboTaeTe c Oracle 11g Release 2, ucnonb3yiTe npoueaypy,

co3faHHyw B bpl.sp:

bpl (multdim.EXISTS (my_3d_array, 1, 5, 800));

bpl (multdim.EXISTS (my_3d_array, 6000, 5, 800));

bpl (multdim.EXISTS (my_3d_array, 6000, 5, 807));

*/

DBMS_OUTPUT.PUT_LINE (my_3d_array.COUNT);
END;
@aitr multdim2.pkg Ha caiiTe KHUTH COAEPKUT AOPabOTaHHYIO BEPCHIO MakeTa multdim,
B KOTOPO# peasn30BaHa BO3MOKHOCTH TIOJTyYEHUS «CPE30B» TPEXMEPHOH KOJIJIEKIINH (OHO
usMepenue GUKCUPYETCs, a U3 IPOCTPAHCTBA BhIAEIAETCS ByMePHas IJIOCKOCTD, Onpeie-
sngemast 3apukcnpoBaHHBIM H3MepeHueM ). Hampumep, cpe3 TeMmepaTypHOTO TIPOCTPAHCTBA
JlaCT MHE /Inalla30H TEMIIEPATYP 110 Sal[aHHOI'/JI npoTe NJIn JOJITOTE.

Kpowme TpyaHoCTel, CBA3aHHBIX C peanusaliueii Cpe3os, BOSHUKAET UHTEPECHBII BOIIPOC: Oy Ay T
JIN 4eM-HUOYIb OTJIMYAThCST Cpe3bl 110 TockocT XY, XZ uau YZ B 9TOM CUMMETPUYIHOM
Kkybe pannbix? CylilecTBeHHbIE Pa3JIMYus MOIYT IIOBJIUATH HA OPraHU3aIUI0 MHOTOMEPHBIX
KOJLJIIEKIIU.

Sl pexoMeH Y10 BaM CaMOCTOSITE/IbHO U3YUUTH 9Ty TEMY U Pean3aluio nakera multdim2.pkg.

PacwumpeHue string_tracker onss MHOroypoBHeBbIX KOJUIEKLMHA

PacemoTpum ipyroli mipuMep pUMeHeHNs MHOTOYPOBHEBBIX KOJITIEKITNIA: paclIMpeHe MmaKkeTa
string_tracker 3 paszena, MOCBAIIEHHOTO CTPOKOBOMY MHAEKCUPOBAHUIO, AT TOAIEPKKI
MHOKeCTBEHHBIX CITUCKOB CTPOK.

[Taker string_tracker ya00eH, HO OH II03BOJISIET OTCJIEKUBATH TOJIBKO OJMH HAOOP «UCHOJIb-
3yeMbIX» CTPOK B JIFOOOH MOMEHT BpEMEHU. A ec/ii MHE TTOTPebyeTCs OTCIEKUBATD CPasy
HECKOJIBKO CTIICKOB? JTO OYCHB JIETKO /IeTAeTCS TIPY TTOMOIIN MHOTOYPOBHEBBIX KOJLJIEKITII:
/* O®aitn B CeTtn: string_tracker2.pks/pkb */

1 PACKAGE BODY string_tracker
2 IS
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42
43
44
45
46
47
48
49
50

SUBTYPE maxvarchar2_t IS VARCHAR2 (32767);

SUBTYPE list_name_t IS maxvarchar2_t;

SUBTYPE variable_name_t IS maxvarchar2_t;

TYPE used_aat IS TABLE OF BOOLEAN INDEX BY variable_name_t;
TYPE list_rt IS RECORD (

description maxvarchar2_t
, list_of_values used_aat

)s
TYPE list_of_lists_aat IS TABLE OF list_rt INDEX BY list_name_t;
g_list_of lists list_of_lists_aat;

PROCEDURE create_list (

list_name_in IN list_name_t
, description_in IN VARCHAR2 DEFAULT NULL
)
Is
BEGIN
g_list_of_lists (list_name_in).description := description_in;

END create_list;

PROCEDURE mark_as_used (

list_name_in IN list_name_t

, variable_name_in IN variable_name_t

)
IS
BEGIN

g_list_of_lists (list_name_in)

.list_of_values (variable_name_in) := TRUE;

END mark_as_used;

FUNCTION string_in_use (

list_name_in IN list_name_t
, variable_name_in IN variable_name_t
)
RETURN BOOLEAN
IS
BEGIN
RETURN g_list_of_lists (list_name_in)
.list_of_values.EXISTS (variable_name_in);
EXCEPTION
WHEN NO_DATA_FOUND
THEN

RETURN FALSE;
END string_in_use;

51 END string_tracker;

B caenyrotieii Tabiuiie 06BSICHSIIOTCS U3MEHEHSI, BHECEHHbBIE B MAKET TSI TIOEPKKI
MHOTOYPOBHEBBIX KOJIJICKITUI.

CTpokm OnucaHue

7 M cHoBa 5 co3aato TUM KOMEKLUMM, UHAEKCUPYEMOW CTPOKaMM, NSt XpPaHEHUsI CTPOK MOJIb30Ba-
Tens

9-12 3aTeM 5 co3galo 3anucb AnsS XpaHeHUs Bcex aTpubyToB CNvCKa: OMNMcaHWs 1 CNcKa UCMosb3ye-
MbIX CTPOK B 3TOM criucke. ObpaTuTe BHUMaHWe: UMSi CCKa He COXPaHSIeTCsl Kak ero aTpubyT.
Ha nepBbli1 B3rnsg 3To HECKOMbKO CTPAHHO, HO UMl CIUCKA SIBNSIETCS 3HAUYEHWEM €ro MHAEKCa
(cm. panee)

14-16 B 3aBepLUeHWEe CO3AAETCS TUIM MHOMOYPOBHEBOM KOJINIEKLMM: CMIMCOK CMMUCKOB, B KOTOPOM KaXZbii

KOJITEKLUMIO MCMOJTb3YEMbIX CTPOK

SNEMEHT KONNEKUUN BEPXHErO YPOBHA COAEPXKUT 3annCb, KOTOPas, B CBOK o4epenb, COAEPXKNT

npodoncenue 5
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CTpoku OnucaHue

33-34 Tenepb npoueaypa mark_as_used MCMONb3yeT UMS CNIMCKa U UMSI NEPEMEHHON KaK MHAEKCHI
COOTBETCTBYIOLLUMX KOSEKLNIA:

g list_of _lists (list_name_in)

.1list_of_values(variable_name_in) := TRUE;

O6paTuTe BHUMaHUE: eC/n s NMOMeYato UMsl NepPEMEHHOM KaK UCMob3yeMoe B HOBOM CTUCKE,
6a3a faHHbIX CO3AaEeT A/ 3TOrO CrMcka HOBbIN 3neMeHT B konnekumu g_list_of_lists. Ecnn nome-
TUTb UMSA NEPEMEHHON KaK UCMoMb3yeMoe B paHee CO34aHHOM CMNCKE, TO A€N0 OrpaHnyMBaeTcs
nobaBneHneM HOBOrO 3/1EMEHTa BO BIOXKEHHYIO KOMNEKLMIO

44-45 YT106bI MPOBEPUTL, UCMOJBL3YETCS /M CTPOKA, Mbl CMOTPUM, OMPEAENEHO NI UMSI MEPEMEHHON Kak
3/IEMEHT B 3/IEMEHTE CNUCKa CMUCKOB:

RETURN g_list_of_lists (list_name_in)

.list_of_values.EXISTS (variable_name_in);

3aMeTbTe, UTO B TPeThell peasn3alini string_tracker s NCHOJIb3YI0 IMEHOBAHHBIE MO/ THITHI
BO BCEX 00bsIBIIEHUSX (DOPMATIBHBIX TIAPAMETPOB M OCOOEHHO B CEKIUAX INDEX BY 00bsiBIIE-
HUH TUTIOB KOJUTEKINH. Vcrop3oBaHme TOATHIIOB BMECTO KeCTKO 3aIlpOTrPaMMHIPOBAHHBIX
00'bsiBJIEHIH VARCHAR2 CITOCOOCTBYET CAMO/IOKYMEHTHPOBAHHIO KO/Ia. Eciin aToro0 He ciesarp,
B OJIMH MIPEKPACHDIIT JI€Hb BBI MOYEIIIETe B 3aThIIKE U CIIpocuTe cebst: «A uTo, COOCTBEHHO,
1 CIIOJIb3YIO0 KaK MHJIEKC 3TOH KOJITIEKIIUN ?»

MakcumanbHasi rny6uHa BloXKeHus

B nporiecce akcnieprMeHTOB € ABYX- 1 TPEXMEPHBIMU MacCHBAMM MEHS HaYaJI MHTEPeCcOBaTh
BOIIPOC, /IO KAKOM JKe IITyOMHBI MOJKHO BKJIA/(BIBATH 9T MHOTOYPOBHEBbIE KOJLIEKIUH, UTOOb!
HOJIyYUTb OTBET, s TOCTPOMJI HEOOJIBIION reHepaTop Kojla, KOTOPBIN M03BOJISIET HiepeiaBaTh
KOJINYECTBO YPOBHEN BJIOKeHMUsT. [eHepaTop CTPOUT Ipotenypy, KoTopast 00bsaBsiet N THIIOB
KOJUIEKIUE, KaX/blil U3 KOTOPBIX SIBJSIETCS TabJuleil ¢ djieMeHTaMK TUIIA TIPebIAy e
tabauibl. HakoHell, reHepaTop NPUCBAaUBAET 3HAUYEHUE CTPOKE, HAXOMSIIEHCsT Ha TTOJHOM
rIyOHMHE BIOKEHUST KOJUTEKITHI.

MHe yaasoch co3aTh KOJIEKITNIO U3 TI0 KpaiiHeir Mepe 250 BIOKEHHBIX KOJITEKITNH, TIpe-
JKJIe 4eM MOU KOMITBIOTep Bbias ommbKy maMsitu! Bpsiz in kakomy-HUOY b paspaboTINKy
PL/SQL korma-n1u6o norpedyercst TakoH ypOBEHb CI0KHOCTH. EC/IM Bbl 3aX0THUTE IIPOBECTH
MOZI0GHBIN HKCIIEPUMEHT B CBOEH cucTeMe, HaiiauTe daiin gen_multcoll.sp Ha caiiTe KHITH.

Pa6ota c konnekuynsammu B SQL

1 pabotaio ¢ Oracle ysxe 6osbiue 22 jet, a c PL/SQL — GoJiee 18 jiet, Ho MHe eliie He IPUXo-
JIAJIOCH JIOMATh TOJIOBY Hajl ceMaHTUKON SQL Tak, Kak [pu IIepBOM 3HAKOMCTBE C NCe800¢DyHK -
yusmu xoanexyuil, nossusmmucs B Oracle8. OcHoBHas 11eJ1b 1ceBA0MYHKIMIT — 3aCTaBUTD
Tabsuibl 6a3 JaHHBIX PA6OTaTh KaK KOJLIEKIIUH, U Ha060poT. Tak Kak HEKOTOPbIE Ollepaiuu
¢ JJAHHBIMU JIy4llle BCEro paboTaioT ¢ AaHHBIMK, HAXOASIIMMUCS B HEKOTOPOI KOHKPETHON
dhopme, 3TH (PYHKITMU OTKPBIBAIOT IIPOTPAMMHUCTY OCTYII K OOTaTOMY 1 HHTEPECHOMY HabOpy
CTPYKTYD M OIlepalyil.

[IceBnodynximm komrexiuii He oaaepskuBaiorcs B PL/SQL — Tompko B SQL. Bripo-
4yeM, HIYTO HE MeIIaeT UCII0JIb30BaTh 3TU o1iepatopbl B SQL-MHCTPYKIMSX, TIPUCYTCTBY-
formmx B kozie PL/SQL, moaTomy B BbICIIEl cTereHN M0JIe3HO TIOHNMATh, KOT/[a M KaK
3TH NCEeBAOMYHKIINN UCIIOJB3YIOTCS. [IpuMepsl IPpUBe/IeHbI B CJIEYIONINX pa3jiesax.

Cy1iecTBYIOT YeThIpe Pa3HOBUHOCTU TICEBAOMYHKITUN KOIEKITUI:

O CAST — 0TOOpaKaET KOJLIEKIIHIO OTHOTO THIIA Ha KOJUIEKIMIO IPYTOTo THIA. B yacTHOCTH,
MOJKET UCIOJIb30BATHCSI J7IsT 0TOOPaKe st VARRAY Ha BIOKEHHYIO TaOJIHILY.
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Q COLLECT — arperupyert JaHHbIe B KOJUIEKINIO B SQL.. 9Ta OyHKIMS, BIIEPBBIE TOSBUBIIIA-
sicst B Oracle Database 10g, 6bw1a ycoepiienctBoBana B 11.2 jiuist mojiiepskku ymopsizo-
YEeHUsI TAHHBIX U YCTPaHEHUS AyOIMKATOB.

O MULTISET — ortoGpasxkaer Tabiauily 6asbl JaHHBIX Ha Kosekiuio. C rnceBaodyHKIUuAME
MULTISET u CAST IIOSBJISIETCS] BO3MOKHOCTb BBIOOPKU CTPOKU 13 TabInIbl Ga3bl JaHHbIX
KaK 13 CTOJAOIA ¢ TUIIOM KOJUIEKIMH.

Q TABLE — oToOpakaeT KOJJIEKINIO Ha Tabuily 6assl naHHbiX. DyHKIUS SBJsseTcs 06-
paTHOII 10 OTHOIIEHUIO K MULTISET: OHa BO3BPAIAET OMUH CTOJIGELl, COAEPKAIIUN OTO-
OpaskaeMyto TabJIHILY.

TTceBnodyHKIN ObLII BBEAEHDI IJIsI PAOOTHI ¢ KOJITIEKITUSIMH, HAXOASIIMMHUCS B (a3e TaHHBIX.
Konnexruu urpaioT BaskHyto posb B mporpammax PL/SQL, n He B mocieqHIO0 09epe/n n3-3a
BbIcOYaiiieil ahHEeKTUBHOCTH MIePeMEIeH ST TAHHBIX MEKy 6a30M JaHHBIX U IIPIJIOKEHUEM.

Ia, B X0z1€ u3y4eHus 1nceBaodyHKIUi MOIyT BOSHUKHY T IpoGaembl. Ho Tex, KoMy pocTaB-
JISIET YI0BOJILCTBYE Pa3bUpaThCs B HETPUBUAIBHOM Kojie, 3Tu paciuuperust SQL mpuBenyT
B ITOJTHBIN BOCTOPT.

NMceBpocdyHkumna CAST

Ormepatop CAST MOJKET MCIOJIB30BaThCA B KoMaHaax SQL nst mpeobpa3oBaHus OXHOTO
BCTPOEHHOTO TUTIA IAHHBIX UJTU TUTIA KOJJIEKITUHU B IPYTON BCTPOEHHBIN TUTT IAHHBIX UJTU TUIT
koJteknny. MlHadge roBops, B Kozme SQL KOHCTPYKIMs CAST MOKET MCIIOJIb30BATHCS BMECTO
TO_CHAR J1JIs IPEOOPA30BaHsI YUCET B CTPOKHU.

Y CAST Takske nMeeTcCs IpyToe MoJe3Hoe TPpUMeHeHne — npeo6pa3OBaHI/Ie MEeX1y TUIIAMU
KoJuteKkuil. B ciemyoliiieM rnnpuMepe paccMaTpuBaeTcst npeo6pasoBaHI/Ie NMEHOBAaHHOU KOJI-
JIEKIIAU. ﬂonyCTI/IM, Tabauia color_models co3zana Ha OCHOBe TUma VARRAY:

TYPE color_nt AS TABLE OF VARCHAR2(30)
TYPE color vat AS VARRAY(16) OF VARCHAR2(30)

TABLE color_models (

model_type VARCHAR2(12),

colors color_vat);
Cronberr colors MOKHO TIPe0OPa3oBaTh BO BIOKEHHYI0 TaOJUILY € TIOCTEAYIONIMM TTPH-
MeHEeHUeM K pe3yJibrary rnceBaodyHkimn TABLE (cM. nasee). Basza jaHHBIX pucBanBaer
€IMHCTBEHHOMY CTOJIOILY [OJIyYeHHOM BUPTYaIbHOI Tabauribl MMst COLUMN_VALUE. Ero MmosHO
3aMEHUTBD JIIOOBIM JPYIUM UMEHEM IIPU HOMOIIH TICEBIOHUMA CTOJIOIA:
SELECT COLUMN_VALUE my_colors

FROM TABLE (SELECT CAST(colors AS color_nt)
FROM color_models
WHERE model_type = 'RGB")

CAST mpeoOpasyer TUII KOJJIEKINK color_vat K Tumy color_nt. IIpu 3TOM CAST He MOXKeT
CJIYKUTDH IPUEMHUKOM /11 KOMaH INSERT, UPDATE miu DELETE.

Haunmas ¢ Oracle Database 10g siBHOe Tipeobpa3oBatie KOJIEKIIMA B OTTEPaTOPe
TABLE ysxe He TpeGyercsi. BvecTto aT0r0 6a3a JaHHBIX aBTOMATHYECKU OIPEAEIISET
IPABUJIBHBIN THIL

Taxske BO3MOKHO IIpeoOpasoBaHKe «TPYIIIIbl CTPOK TabIuUIbl» (HAPUMED, Pe3yJIbraTa 10/13a-
Tpoca) K KOHKPETHOMY THITY KOJUTeKIN. /L7t pereH st aToi 3a1auu NCTionb3yeTcst (pyHKIus
MULTISET, olMcaHHag B CJIenyIONeM paszere.
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NceBpocdyHkumnsa COLLECT

ArperatHas GyHKLIUsS COLLECT, nosBusLiascs B Oracle 10g, 1o3BoJiseT 00beANHNTD JaHHbIE 13
koManabl SQL B kosutekimio. B 11.2 sta ¢yHKIMs Oblia yCOBEPIIEHCTBOBaHA, ¥ pa3paboTInK
HOJIy 41T BOBMOKHOCTD YIIOPAZOYUTH arPErMPOBaHHbIE PE3YJIBTATHI M YCTPAHUTD Ay OJUKATbI
B 1poiiecce arperupoBanusi. [Ipumep Bbi3oBa COLLECT ¢ yIOPSIZIOYEHUEM PE3YJIbTaToOB (IIpH-
BOJISITCSI TOJIBKO TIE€PBBIE TP CTPOKH ):

SQL> CREATE OR REPLACE TYPE strings_nt IS TABLE OF VARCHAR2 (100)
2/

SQL>  SELECT department_id,

2 CAST (COLLECT (last_name ORDER BY hire_date) AS strings_nt)
3 AS by_hire_date

4 FROM employees

5 GROUP BY department_id

6 /

DEPARTMENT_ID BY_HIRE_DATE

10 STRINGS_NT('Whalen')
20 STRINGS_NT('Hartstein', 'Fay')
30 STRINGS_NT('Raphaely', 'Khoo', 'Tobias', 'Baida', 'Colmenares')

CneﬂymnuﬁiHpHMepﬂeMOHCTppreTyﬂaﬂeHHeﬂy6ﬂﬂKaTOBquxnwcceaqXEHPOBaHHH:
SQL>  SELECT department_id,

2 CAST (COLLECT (DISTINCT job_id) AS strings_nt)
3 AS unique_jobs

4 FROM employees

5 GROUP BY department_id

6 /

DEPARTMENT_ID UNIQUE_JOBS

1@ STRINGS_NT('AD_ASST')

20 STRINGS_NT('MK_MAN', 'MK_REP')

30 STRINGS_NT('PU_CLERK', 'PU_MAN')
ITpeBocxoaHas craThst 0 COLLECT pasmeriiena Ha caiite Oracle Developer o aapecy http.//
www.oracle-developer.net/display.php ?id=514.

McespodyHkuna MULTISET

OyHKIMS MULTISET MOKET HCIOJTIb30BATHCS TOJIBKO B COUETAHUU € CAST. MULTISET 1TO3BOJISIET
HOJTy4nTh HAOOP JIAHHBIX U <HA XOAy» IPeobpa3oBarh ero K tuiry kosuiekiu. (He myraiite
dynxmuio SQL MULTISET ¢ oneparopamu PL/SQL MULTISET jiJish BIOKEHHBIX TabJIUI, pac-
cMaTpuBaeMbIMK B pasziesie «Omepanun MyJIbTHMHOKECTB € BIOKEHHBIMHU TabIUIIAMIT».)
[IpocTeitmas ¢opma MULTISET BBITJISIIUT TaK:

SELECT CAST (MULTISET (SELECT nose FROM ma6auua) AS mun_xoanekyuu) FROM DUAL;

MULTISET TaKXe MOJKET UCII0JIb30BaThCsI B aCCOIMMPOBAaHHOM I10/13aIIPOCE B CITMCKE BbI60pKI/II

SELECT outerfield,
CAST(MULTISET(SELECT field FROM whateverTable
WHERE correlationCriteria)
AS collectionTypeName)
FROM outerTable

ITOT IPUEM [O3BOJISIET UHTEPIPETUPOBATH OOBEANHEHUSI TAK, CIOBHO OHU COEPKAT KOJUIEK-
. Jloryctum, uMeeTcst oAYMHeHHast TabJInIa, B KOTOPOU ISt KasK IO IITUIIbI U3 TJIAaBHOM
TaOIUIB birds yKa3aHbl CTPAHBI, B KOTOPOIL 9Ta IITUIA KIBET:

CREATE TABLE birds (

genus VARCHAR2(128),
species VARCHAR2(128),



PaboTa ¢ konnekumsaMmu 343

colors color_tab_t,
PRIMARY KEY (genus, species)
)

CREATE TABLE bird_habitats (

genus VARCHAR2(128),

species VARCHAR2(128),

country VARCHAR2(60),

FOREIGN KEY (genus, species) REFERENCES birds (genus, species)
)

CREATE TYPE country_tab_t AS TABLE OF VARCHAR2(60);

['aBHas 1 MoAYMHEHHASA TaOIUIIbI OObEIUHSTCS B MHCTPYKIIUU SELECT, Hpeo6p33yIOLueﬁ noJ-
YUHEHHBIE 3aMMICH B KOJIIEKITHIO. /[aHHast BO3MOKHOCTD YPe3BBIYAliHO BasKHA JIJIST TPOTPaMM
«KJIMEHT/CepBEP», MOTOMY YTO OHA T03BOJIIET COKPATUTD KOJIUYECTBO ITUKJIOB MTEPECHLIKU
JAHHBIX 6e3 3aTpar Ha ay6JII/Ip0BaHI/Ie TJTAaBHOM 3aITUCH B KQKION TIOIMHEHHON 3aTTUCH:
DECLARE

CURSOR bird_curs IS

SELECT b.genus, b.species,
CAST(MULTISET(SELECT bh.country FROM bird_habitats bh
WHERE bh.genus = b.genus
AND bh.species = b.species)
AS country_tab_t)
FROM birds b;

bird_row bird_curs%ROWTYPE;
BEGIN

OPEN bird_curs;

FETCH bird_curs into bird_row;

CLOSE bird_curs;
END;
Kax u mceBnodynxims CAST, MULTISET He MOKET CIYKUTD TPUEMHUKOM 17151 KOMaH[ INSERT,
UPDATE muiut DELETE.

MceBpocdyHkumna TABLE

Omeparop TABLE mpeo6pasyeT CTOIOEI] CO 3HaYEHUAMU-KOJIEKIMSIMUA B NCTOYHHK, M3 KOTO-
POTO MOKHO I10JIy4YaTh JaHHbIe MHCTPYKIIMeH SELECT. Bpoze ObI ¢JI0/KHO, HO B 9TOM paszieie
puBeleH IpuMep, pasoOdparbest B KOTOPOM GYIET JIETKO.

Jlomycrim, nMeetcst Tabiuia 6a3bl JaHHBIX CO CTOJIOIOM, OTHOCSIIIAMCS K TUITY KosuteKu, Kak
OIIPE/IEJIATD, KAKKE CTPOKK TaOJIUIIBI COAEPIKAT KOJUIEKITHIO, YIOBJIETBOPSIONLYIO OMPEIeIeHHO-
My kputeputo? VHaue roBopst, Kak OCYIIECTBUTH BBIGOPKY U3 TAOJIUIIBI ¢ YCIOBHEM WHERE it
coepsKUMOro Kosuiekiuu? KoHedHo, X0Tes10ch Obl KCII0JIB30BATh 3AIIUCH CIIEAYIONIEr0 BU/A:

SELECT *

FROM table_name

WHERE collection_column
HAS CONTENTS 'whatever'; -- HELOMYCTUMO! Takoro cuHTakcuca Het!

NmennHo aTy 3a1a4y MOXKHO PENIUTD IIpU ToMoIu (hyHKIUK TABLE. BepHemcsa x npumepy
¢ Tabsmiieli color_models; Kak IMMOJyYHUTh CITUCOK BCEX IBETOBBIX MOJEEH, COEPKAIIIX IIBET
RED? Bor kak aT0 fesiaercs:
SELECT *

FROM color_models c

WHERE 'RED' IN
(SELECT * FROM TABLE(c.colors));

B SQI*Plus 6yzet mosryuen ceayioluil pe3yJibTrar:
MODEL_TYPE ~ COLORS

RGB COLOR_TAB_T('RED', 'GREEN', 'BLUE')



344 Masa 12. Konnekumn

ITpuBeneHHBIN 3aIIPOC O3HAYAET: «I1epedPaTh CoAEPKUMOe TabJIHIIbl color_models U BEPHYTH
BCe 3aITHCH, CIUCOK I[BETOB KOTOPBIX COAEPKUT KaKk MUHUMYM ofrH aseMeHT RED». Ecan
6b1 B TaGJIMIE HAILIMCH IPYTHE CTPOKH, B KOTOPBIX B CTOMOIE cOlOTS IPUCYTCTBYET 3JIEMEHT
RED, 1o onu 661 TOKe ObLIM BbIBEAEHbBI B pe3yibrupyionieM Habope SQI*Plus.

Kak 651710 TTOKa3aHO BBIIIE, B €ANHCTBEHHOM apryMeHTe TABLE TepefaeTcst KOJUTEKINs, B Ka-
YecTBE KOTOPOIT MOKET MepeaBaThes CTONOEI, yTOUHEHHBIN [ICEeBIOHUMOM:

TABLE (nceBAoHUM . umMA_KoAneKyuu)

TABLE BO3BPAIIAET COAEPKUMOE KOJJIEKIIUH, TIPe0OPA30BAHHOE B BUPTYAJIbHYIO TaBJIHILY
6a3bl JaHHBIX (M COOTBETCTBEHHO IOAEPKUBAIOILYI0 SELECT). V3 5T0ii TabJuiibl MOKHO
ITOJIyYNUTD JAHHbIe KOMAaHA0M SELECT, ¥ C 9TUMU JAHHBIMU MOJKHO JeJIaTh BCe TO, YTO U C
JIOOBIMY IPYTUMU: 00BEAUHATD X C APYTMMU HAOOPaMK JaHHBIX, BBIIIOJIHSTD Ollepalliy
MHO>KecTB (UNION, INTERSECT, MINUS 1 T. 11.). B mpuBeieHHOM IipuMepe OHa UCTIOIb3YeTCs /LIS
BbINOJIHEH WS TTof13aripoca. [Ipumep ucnosb3oBanus TABLE ¢ iokasibHOI tepemenHoit PL/SQL:
/* ®ain B CeTn: nested_table_example.sql */
/* Co3paHue Tuna ypoBHS cXembl. */
CREATE OR REPLACE TYPE list_of_names_t

IS TABLE OF VARCHAR2 (100);
/

/* 3anonHeHue Konnekuuu C nocaemywwum MCnonb3oBaHuem uukna FOR
C Kypcopom Ans BblbOpKM BCeX INEeMEeHTOB M UX BbiBoja. */

DECLARE

happyfamily  list_of_names_t := list_of_names_t ();
BEGIN

happyfamily.EXTEND (6);

happyfamily (1) := 'Eli';

happyfamily (2) := 'Steven';

happyfamily (3) := 'Chris’';

happyfamily (4) := 'Veva';

happyfamily (5) := 'Lauren';

happyfamily (6) := 'Loey';

FOR rec IN ( SELECT COLUMN_VALUE family name
FROM TABLE (happyfamily)
ORDER BY family_name)
LOOP
DBMS_OUTPUT.put_line (rec.family_name);

END LOOP;
END;
/
Ilo Beixozpa Oracle Database 12¢ nceBapodyHKus TABLE MOTJIa HCHOJIb30BATHCHA TOJIBKO
C BJIOKEHHBIMU TabJIMIIAMU U MacCUBaMK VARRAY M TOJIBKO B TOM CJIydyae, €CJIM UX THUIIhI
OTIPEZIE/ISITINCH Ha YPOBHE CXeMBI KOHCTPYKIIME CREATE OR REPLACE TYPE (y 3TOTO IpaBUJIa
OBLIO OJIHO MCKJIIOYEHUE: KOHBeliepHble TabiuuHble (DYHKIIUU MOTJIM paboTaTh ¢ TUIIAMHU,
olpejie/IeHHbIMH B criendukanusax nakera). Onnaxo Hauunas ¢ Oracle Database 12¢ nces-
MO YHKIINS TABLE MOKET MCIIOJIb30BATHCS C BJIOKEHHBIMU TabJIMIaMK, MaCCUBaMU VARRAY
1 ACCOTTMATUBHBIMU MAaCCUBAMU C TI€JIOUNCICHHBIM MHAEKCUPOBAHUEM TIPU YCIOBUH, YTO UX
THUTIBI OIIPEIENISIIOTCS B CTIelIM(UKAIIU