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NpepucnoBue

Ha3sHayeHne nokymMeHTa

JoxymenT copepxxut onucanue npoueaypsoro sizpika CYBJ] JIMHTEP, npennaznauenHoro
JUTS IPOTPAMMUPOBAHUSI XPaHUMBIX IPOLEAYP U TPUTTEPOB 0a3bl JaHHBIX. S3bIK pa3paboTaH
B COOTBETCTBUU ¢ peromeHamusamu cranaapra SQL-92/PSM (Persistent Stored Modules).

Hoxyment npennaznaden ans CYBJ JIMHTEP CTAHJAPT 6.0 co6opka 17.96, nanee mo
texkcty CYB/l JIMHTEP.

Ona Koro npegHa3Ha4eH AOKYMEeHT

JlokyMeHT mpeAHasHayeH [ OPOrpaMMUCTOB, pPa3palaThIBAIOUIMX  MPHIIOKEHUS,
UCIOJIB3YIOIIME TpUrTephl U Xpanumsle npoueaypst CYBJ JIMHTEP.

JdononHuTenbHbIE AOKYMEeHTbI

CYBJ JIMHTEP. Apxurextypa CYBJ1

CYBJ1 JIMHTEP. CupaBoYHHUK KOJIOB 3aBEPILIEHUSI

CYBJ JIMHTEP. CopaBounuk mo SQL

CYBA JIMHTEP. 3anyck u octanoB CYBJ JIMHTEP B cpene OC Windows

CYBJ JIMHTEP. 3anyck u octanos CYBJI JIMHTEP B cpene OC UNIX., QONX
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Oowume cBeaeHud

HpOIIeI[ypHBII\/’I A3BIK NPCAHA3HA4YCH JII HallMCAaHUA TCKCTOB TPUITCPOB U XPaHHUMBIX
npouenyp. Taxxke B mnpoueaypuom s3bike CYBJ[ JIMHTEP peanusoBana pabora c
n100aabHBIMHA NEPEMECHHBIMHU.

Bce nexcuueckue aeMeHThI (JIEKCEMbI) B TEKCTE Ha MPOLIETYPHOM S3bIKE MOTYT Pa3JeisiThCs
JTH00BIM KOJIMYECTBOM IPOOENIOB, TaOyssAlMil, CUMBOJIOB HOBOIl CTPOKM M KOMMEHTapHEB,
KOTOpbIE UTHOPUPYIOTCSI.

Bce mroueBble cioBa M UAECHTU(UKATOPH B TEKCTE HA MPOLIETYPHOM SI3bIKE HE
YyBCTBUTEJIbHBI K PETUCTPY, TO €CTh, Hampumep, jJrboe u3 cioB INTEGER, integer
M Integer BOCIPUHHAMAETCS OAHO3HAYHO KaK OJHO KIIIOYEBOE Ci0BO. MckiroueHue
COCTABJISAIOT MMEHA JIPYTUX MNPOLEAYpP, BBI3BIBAEMBIX W3 NpOLEAYypbl. a1 HUX nelcTByeT
obmee npaswio s umeH B CYB/[ JIMHTEP: ecnu ums Hanucano 6e3 JBOMHBIX KaBBIYCK,
PETHUCTP HE UMEET 3HAYCHUS, €CJIN JK€ MM B35ITO B KABBIYKH, TOAPA3yMEBAeTCS B TOUHOCTH TO,
YTO HAaNMCaHO. B TaHHOM OKyMEHTE NI BBIACICHUS KIIFOYEBBIX CJIOB BE3/€ MCIOIb3YETCS
BEPXHUH PETUCTP.
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drneMeHTbl A3blKa

Jlekcembl

Omnpenenenre JEKCUISCKUX SAMHUI] TIPOIEAYPHOTO SI3bIKA.

Cneuudmnkauus

[1] <nekcema>: :=
<JmTepan>
| <upentudukarop>
| <kroueBoe clI0BO>
| <pazgenurens>

[2] <umpentuduxarop>: := <cTaHIapTHBIA UICHTUYUKATOP>

[3] <cranmapTHbIN UAEHTU(DUKATOP>: : =
{<narunckas OykBa> | $ } [{<umdpa> | <marmuckas Oyksa>| |$}...]

[4] <kmrodeBoe CIOBO>: : =
HEOIpeIesIeMbIi AIEMEHT CHHTAaKCUYECKOW KOHCTPYKIIMH

[5] <pazmenmutenns>: :=
JCDI<I> ]I = 1% +]-1/] < | >=| <= | <xommenTapuii>

[6] <wkomMmeHTapuii>: :=
{<OAHOCTPOYHBIN KOMMEHTAPHIT>

<MHOT'OCTPOYHBII KOMMEHTapU>}

[7] <omHOCTpOYHBIN KOMMEHTApHIL>: : = // [<cuMBOI> ...]
[8] <MHOrocTpouyHBI KOMMEHTapHIl>: : = /* [<cumBoI> ...] */
[9] <cumBom>: := 11000 CUMBOJ WK TpaduUeCcKuil 3HaK

CuHTakKkcu4veckue npaBuna

1) <MmeuTndrraTopP> MOXKET OBITh PEICTABIIEH IByMs CIIOCOOAMU:

« 0e3 JBOMHBIX KaBblYeK. B 3TOM ciyuyae cuMBonamMu <mpeHTHdMKATOpPa> MOTYT
OBITh TOJBKO IM(PBI, JTaTHHCKHE OYyKBbI, 3HaKHW moauepkuBanus () u gosuiapa ($).
<UpmeHTudMKaTOP> MOXKET HAUMHATHCS C CHMBOJIA $ MITM _ M HE JIOJKEH COBIAIATh C
kioueBbiMu ciioBamu CYBJ] JIMHTEP. Bee Takue <muneHTubmka TOPL> TPUBOIATCS
K BEpXHEMY PETHUCTPY.

B Hpumeuannue
Bo n36exanune BO3MOXHBIX KOJUTU3HI HE pEKOMEHIYETCsl MCTI0JB30BaTh MMEHA, HAUMHAKOIIIHECS
¢ cumBoda $, T.k. ux npucsauBaet CYBJ] JIMHTEP co3naBaeMbiM ero oobekram BJI.

OnuHakoBbIe UACHTU(PUKATOPHI:
BANK, Bank

* 3aKJIIOYCH B JBOMHBIC KaBBHIYKKA. B 3TOM ciydae MOTryT HCIONIB30BaThCA JIFOOBIE
CHMBOJIBI. <VmeHTrbOrKaTop> MOXKET COBIAIaTh ¢ KiaodeBbIMH ciioBamu CYBJ]
JIMHTEP, u npeo6pa3zoBanue perucrpa npeicTaBieHus 3HAKOB <MIeHTHbmuKaTopa>
HE BBIIOIHSIETCS.

Pa3nble uneHTHhUKaTOPHI:

"BANK", "Bank", "6ank", "BaHk"

JomnycTiumble AEHTU()UKATOPBL:

"Table", SYSTEM."Ckjnazn", "TabeybHHM HOMep"
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JJ1eMeHThI A3bIKA

2) <meuTudrKaTOPL:>, HE YIOMSHYThIE KaK KIoueBble B cTaHgapte SQL, cuurarorcs
KJIFOYEBBIMU TOJIBKO B TOM CJIy4dae, €CJIM OHM BCTPEYAOTCS B ONPEACIEHHOM KOHTEKCTE.

Takum 00pa3oM, KOHTEKCTHO-3aBHCHUMBIC KIIIOYEBBIE CJIOBA PACIIO3HAIOTCS TOJBKO B
TOM KOHTEKCTE, IJl¢ OHH MOTYT BCTPETHTHCS, B JPYTrUX CIy4asX OHH CUYHTAIOTCS
UIeHTU(UKATOPAMH.

JNlntepansbl
[1] <murepam>: :=
<CUMBOJIbHBIN JUTEpAT>
| <GaiiTOBBI THTEpPAT>
| <1BOMYHBIN JUTEpAT>
| <UNICODE-nuTepamn>
| <umcroBo# JuTEpAT>
| <mara-Bpewms JauTepas>
| <mormyeckmii TuTEpAT>
[2] <cumBoJIbHBIN IHUTEpA™>: : ="' [<OpeacTaBICHUE CUMBOIA>...] "
[3] <npencraBieHUE CUMBOJIA>: : =
mudpa | Oyksa | criennanbHbIN CUMBOI | OMUHApHAs KaBbIUKa
[4] <oaunaphas kaBblYKa>: :="'
[5] <OaiitoBbIif TUTEpATT>: & =
<IIeCTHAANATCPUIHBIA OANTOBBINA JTUTEPAT>
<WIECTHAAATEPUYHBINA YUCIOBOM JIUTEPAT>
[6] <mecTHamUATepUIHBIN OAWTOBBIN JIUTEpATL>: : =
HEX ('<npencrasnenue 6aiita>...")
| x'mecrHaauarepuyuHas uugpa...'
[7] <mecTHaaUATEpUYHBIN YNCIOBOM JIUTEPAT> : @ =
[[+] | -]0OxmecTHaaaTepuunas nudpa. ..
[8] <mpencraBnenue Oaiita>: : =
HIecTHaaTepudHas nudpalmecraaanarepuanas mudpa]
[9] <nBouuHBIM nTUTEpAT>: =
<JIBOWYHBIN OalTOBBIN JUTEpaI™ |
<JIBOMYHBIN YHUCIOBOW JIUTEpAT>
[10] <gBOWYHBII OANTOBKIN TUTEpATT>: : =
[[+]| -] b'<uBomuHnas udpa>..."

[11] <gBoWuHBI YKCIOBOM auTEepar>: : = [[+] | -] Ob<aBomuHnas mmdpa>...
[12] <nBomuHast uudppa>: :=0]1
[13] <UNICODE-nutepan>: : = N '<CUMBOJIbHBI} JUTEpaT>'

[14] <ducnoBoii nurepar>: : =
<UEJOYUCIEHHbIN JUTEpaI>
| <TOYHBI! YNCIIOBOM JIHUTEpAT>
| <npuOIMKEHHBIH YMCIOBOM AUTEpAT>
[15] <uenouncneHHbI MuTepar>: : = [[+] | -] <6e33HaKoBOE IIe]I0E>
[16] <TOYHBI! YMCIIOBOM JHUTEpAT>: : =
[[+] | -] <Ge33HakoBOE 11eT0€>.<0e33HAKOBOE IIeJI0e™>
[17] <npuOmmKeHHBINH YUCTIOBOM JIUTEpAIL> : : =
<mantucca> [E | <akcnonenra>

[18] <manTHCCa>: : = <TOUYHBI} YMCIOBOU JUTEpPAT>

[19] <skcnoneHTa>: : = [[+] | -] <Ge33HaKoBOE I1eT0E>
[20] <6e33HakoBOE menoe™>: : = nudpa[mudpa...|

[21] <pmara-Bpems auTepayr>: : = <NpeACTaBICHUE JaThl>

[22] <mpencrtaBneHue AaTbr>: : =

<dopmar 1> | <dopmar 2> | <cpopmar 3> | <popmar 4> | <popmar 5> | <popmar 6>
[23] <dopmar 1>: : = DD-MM-[YY]YY[:HH[:MI[:SS[.FF]]]]
[24] <dopmat 2>: : = MM/DD/[YY]YY[:HH[:MI[:SS[.FF]]]]
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[25] <dopmart 3>: := DD.MM.[YY]YY[:HH[:MI[:SS[.FF]]]]

[26] <dopmat 4>: : = DD-MON-[YY]YY[:HH[:MI[:SS[.FF]]]]
[27] <dopmat 5>: := YYYY-MM-DD[:HH[:MI[:SS[.FF]]]]
]
]

[28] <dopmar 6>: := YYYYMMDD
[29] <noruueckuii nuTepam>: : =
TRUE | true | 'TRUE' | 'true' | FALSE | false | 'FALSE' | 'false’

UucnoBble nutepansbl

JluTtepanbl YHCIOBBIX THIOB 3alHUCHIBAIOTCS OOMICTPUHATHIM criocoOoM. [l 1enbix dncen
— 3TO MOCJEAOBATEILHOCTh IU(DP, TEpel KOTOPOW MOXKET CTOSATh 3HakK '+ wmm '-'. Jlns
Yrcell C TUIaBaoIIeH TOUYKOW — aHAIOTUYHO, HO MEXAY HU(PpaMu MOXKET TaKKe HaAXOAUTHCS
TOYKa (CHMBOII «.»), OTIENSIONIAs ey 4acTh OT ApoOHOI. Touka MOXET HaXOIUTHCS B
KOHIIE, yKa3bIBasi Ha YUCIO C HYJIEBOH APOOHOI YacThl0, HO HE MOXKET CTOSNTh B Hayaie
MOCJIEZIOBATENIBHOCTH (HOJb IS LIEI0M YacTH MUILETCS BCEra sIBHO).

.HI/ITepaJ'ILI EeJI0ro Tuiia 1o yMOJI4aHHIO IIPUBOJATCA K CJICAYIOIMIUM THUIIAM:

3HaveHuUe JuTEpaia Tun no ymo14aHuio
ot -32 768 no +32 767 SMALLINT
ot -2 147 483 648 no -32 768 INTEGER
or +32 767 no +2 147 483 647
o1 -9 223 372 036 854 775 808 mo -2 147 483 648 BIGINT

oT +2 147 483 647 no +9 223 372 036 854 775 807

JIutepansl ¢ necATHYHON TOUYKOM MO yMonuaHuto npusoaarcs k tuiry NUMERIC.

JUis  yka3aHusi KOHKPETHOTO THIA, K KOTOPOMY JOJDKEH OBbITh NpUBEAEH JUTepal,
npuMensiercs cy(pukc, KOTOpbIi 100aBIsIeTCsl B KOHEIl JIUTepaa.

B Tabnuue 1 npuenen nepeueHs cyHHUKCOB U MPUBOJUMBIX THIIOB YHUCIOBBIX JIUTEPAJIOB.

Tabmuua 1. [lepedens cypPpukcoB 1 MPUBOTUMBIX TUIIOB YUCIOBBIX JIMTEPAIOB

Cydpuxc IpuBoaMbIiA THII
I INTEGER
B BIGINT
N NUMERIC
R REAL
D DOUBLE

Mpumepbl YUCNOBLIX NUTEpPanNoB
0, +1231, -456, 3.1415, -0.33R, 777B

CunmBoOnbHbIE nntepanbl

JluTepasnsl CHMBOJIBHOTO THIIA 3aMIMCHIBAIOTCS B IBOMHBIX KaBBIUKAX MMOJIHOCTHIO, aHATIOTHYHO
sa3bIKy nporpammupoBanus C/C++. OHM MOTyT coaepXkaThb Ie4aTHble CHUMBOJBI U
CHelHaJIbHBIE CIEII-TI0CIeA0BaTeIbHOCTH:

* \n — CUMBOJ HOBOH CTPOKHU;
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* \r — CUMBOJI BO3Bpara KapeTKu;

* \t — cuMBOJI TaOyJIANH;

* \x<KOII>— CUMBOJI C YKa3aHHBIM (LI€CTHAUATEPUUHBIM) KOAOM;

* \<CMMBOJI> — YKa3aHHBI! CUMBOJI. MOXKET MCTIOIB30BaThCS I SKPAHUPOBAHUS KaBbIUEK
M CaMOT'0 CUMBOJIA «\».

B nnuHHBIX TEKCTOBBIX JIMTEpajaxX, pa3MeIlaeMbIX Ha OTACIbHBIX CTPOKaX TEKCTa, CUMBOJI

nepexojia Ha cienytomryto ctpoky (EOL) coxpansercs, T.e. KOHCTPYKIIMS THUIIA:

"aaa
bbb
ccec"

UHTEpIIpeTHpyeTcs Kak "aaa\nbbb\nccc" cumBoa \ r yaanseTcs, a B KOHCTPYKIUH THUIIA:

"aaa"
"bbb"
"CCC"

HHTEpIpPETUPYETCA KaK "aaabbbccc".

MpuMepbl CUMBONbLHLIX NUTEpPanos
"abcd", "New Line\n", "\x7 the Bell", "\"c:\\linter\""

UNICODE-nutepanbl

UroOsl 3amare surepan, mnpenactaBieHHbll kak UNICODE-3nauenue, Heo6xonumo
MCIIOJIb30BaTh OOBIUHBIM CUMBOJIBHBIA JINTEpAJ, KOTOPbI mpeodpasyercs k tuny NCHAR
npu omoIu GyHKIuH tonchar. [Ipu 7ToM KOAUPOBKAa CHMBOJILHOTO JIUTEPAia COOTBETCTBYET
KOAMPOBKE, B KOTOPOH paboTao KIMEHTCKOE MTPUIIOKEHNUE HA MOMEHT CO3/1aHuUs IPOLIEAYPbI
(tpurrepa), u npeodpazoanue B UNICODE Oyzner BBINONHATHCS UMEHHO C YYETOM STOMU
KOJTUPOBKH.

JNlutepansbl Tvna DATE

Jlutepansl Tuma DATE umerorT ¢opmar DD.MM.YYYY[:HH[:MI[:SS[.FF]]]]. D10
O3HaYaeT, YTo JIF00ass KOHeYHas MOCIeA0BaTeIbHOCTh, T.€¢. : HH:MM:SS.FF, :MM:SS.FF,
:SS.FFumm . FF, MOXXET OTCYTCTBOBATh. Kaxnas rmociaenoBaTeIbHOCTh CUMBOJIOB DD, MM B
TaK Jajiee 03Ha4aeT OT OJHOM /10 ABYX (UeThIpeX s YY YY) rudp:

* DD — HOMEp OHS;

* MM — HOMEp MecA11a,

* YYYY — HOMEp roaa,

* HH —yacpl;

* MI — MHHYTHI,

* SS — CEeKyHIHI,

* FF — TUKH (COTHIC JOJU CEKYH]).

Mpumepbl nutepanos Tuna DATE
21.08.1997
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21.8.1997:20:53
21.08.1997:9:10.55

Jlornyeckmne nutepanol

JIutepans! Tuna BOOL — at0 KiroueBble ciioBa TRUE n FALSE.

KypcopHbie nuTtepanbl

JIurepanos tuna CURSOR HeT.

NULL-3HaueHus

B xpanumbIx mnpouenypax OObEKThl CKaJIIPHOr0 TUMa MOryT uMeTh 3HaueHue NULL,
UHTEpPIPETUPYEMOE Kak oOTCyTcTBUEe JaHHBIX. NULL-3HaueHHe MOXHO IIpUCBauBaTh
NEpEeMEHHON I000ro THMA, a TaK K€ CpPaBHHUBATh TEKYIIUME 3HAYEHHUS INEPEMEHHBIX C
NULL-3nauenueM. Ilepemennsie moryt noiayuuts NULL-3HaueHue B pe3ysbrare sIBHOTO
IIPUCBOEHNUS WM KaK 3HAUYEHHUE 110 YMOIYaHHIo (cM. nioApasaen [IpucBoeHne 3Ha4eHU ).

[Tpy mombITKE BBHINOIHEHUS JIOOBIX ACUCTBUH (apu(METHUECKUX, JIOTUYECKHX M T.J.) C
NULL-3HaueHuAMH, KpOME Ollepaliii IPUCBOCHUS U CPABHEHMS, IIPOUCXOAUT UCKIIOYCHUE
NULLDATA.

Jna ykazanusa NULL-3nHaueHus ucnions3yercs jgurepan NULL.
Ecmu ucxmrouenne NULLDATA ne nponucano B 6moke EXCEPTION, To 0HO HTHOpUpYETCS.
Mpumepsbl

1) IIpm BHIOOJHEHMM 53Ta NpOolelypa 3aBEepUMTCS C MCKIIIOUEHUEM:
CREATE OR REPLACE PROCEDURE tst code () RESULT INT FOR DEBUG
DECLARE

VAR v,z INT;

EXCEPTION NULLDATA for NULLDATA;

CODE
v := NULL;
z = 1+v;
RETURN z;
END;

2) A »sTa npouenypa OyIeT BEHIOJHATHCA 0Oe3 MCKIIOUYEHMA:
CREATE OR REPLACE PROCEDURE tst code () RESULT INT FOR DEBUG

DECLARE
VAR v,z INT;
CODE
v := NULL;
z:=1+v;
RETURN z;
END;
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UmeHa (naeHTUdUKaTOPDbI)

Nmena (uaeHTUPUKATOPHI) UCHONB3YIOTCS JIi MMEHOBaHHUS MepeAaBaeMbIX MapaMeTpoB,
JIOKAJIbHBIX IEPEMEHHBIX, UCKITIOUEHUIN, METOK MCTIOIHSIEMbIX OIIEPaTOPOB.

Cneuudmnkauusa

[1] <wums cxeMbr>: : = <upeHTHPUKATOP>

] <ums Tabmuner> : : = <uaeHTH(UKATOP™>

| <ums npencraBneHus>™ : : = <uaeHTUOUKATOP>

] <ums cTonbma>: : = <uaeHTuduUKaTOp>

[5] <ums xpaHUMOM MpOLEAYPBI> : : = <UJIEHTU(PUKATOP>
]
]
]

<uMsl mapameTpa>: : = <UJIeHTU(PUKATOP>

<UMS TIOJIB30BATENS> © : = <UIACHTU(DUKATOP>

<uMsl poa>: : = <uAeHTU(UKarop>

[9] <wums mepemeHHOI>: : = <uaeHTUPUKATOP>

[10] <ums TmoGanbHOM MEpeMEHHOW™> : : = <uIeHTU(dUKATOP>
[11] <ums monst> : : = <uneHTUdUKATOP>

[12] <ums uckirodeHus™ : : = <uaeHTU(HUKATOp>

CuHTakcu4yeckue npasuna

1) JlnmuHa <mMa cxeMer>, <UMMS XPaHMMOM MPOLEeOyph>, <MMS I10JIb30BaTEJIA>,
<yMsa Tabauuer>, <MMa CTOoJiOLa> He 0oj1ee 66 CHMBOJIOB.

2) <VMs napameTpa>, <MMs [IePEeMEeHHON>, <UMd [OJIS> U <UMS MCKJIIOUEHM >
HE JI0JKHBI HAYMHATHCS ¢ IUQPBI U MOTYT coaeprkaTth 10 30 CHUMBOJIOB.

3) Ecnmu <mumsa cxewer> HE yKa3aHO, TO MCMOJIB3YETCS CXeMa IOJIb30BaTels, OT UMEHU
KOTOPOTO TTOJIaH 3arpoc.

4) JIBa MOJMHBIX UMEHHU TAOJIUIIBI PABHBI TOJIBKO TOT/A, KOTJA COBHAAAIOT UX <MMs CXEME>
U <mMsa TabOJMLIBD>.

5) UM MOXeT CcOCTOSATh U3 MOCIEIOBATEIBHOCTH JIOOBIX an(aBUTHO-IU(POBBIX U
rpaMueCcKUX CUMBOJIOB, 32 HCKIIFOUEHUEM CIIETYIOLIHX:

+-x/ " ()N=<>.,: 01 {}r\N"8$ sl

6) B xauecTBe uaeHTuduUKaTopa HeNb3s UCTIOIH30BATh KIIFOYEBBIC CJI0BA IIPOLIEAYPHOTO S3bIKa
(cMm. mpunoxeHue).

Tunbl AaHHbIX

B nponenypuom sizpike CYBJ] JIMHTEP moanep:kuBatoTcss MpOCTOW M COCTaBHOM THUIIBI
JTAHHBIX.

OrnpenenexHre TUTIOB JaHHBIX.

Cneuundumkaums
[1] <tun naHHbIX>: :=

<HPOCTOH THUIl JAHHBIX>|<COCTABHOW THUII JAHHBIX>>|<TUM JIaHHBIX 00bEKTa>
[2] <mpocToi THII JAHHBIX>: :=

<CTPOKOBBIW TUII>

| <GaliTOBBIN TUIT>

| <UNICODE tum>

| <TO4YHBII YNCIOBOI THUIT>

| <opuOIMKEHHBINA YUCIOBON THIT>

| <mara-Bpems Tumr>
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| <mormueckuit THIT>
| <BLOB-tum>
[3] <cTpokoBbIM THUIT>: : =
<CTPOKOBBIH TUI (YUKCUPOBAHHOM JUIMHBI>

| <CTpOKOBBIH THII IEPEMEHHOMN JATUHBI>
[4] <cTtpokoBblii THN PuKCHpOBaHHON AMUHBE> : : = CHAR [(<mnuna>)]

[5] <cTtpokoBslii THI epeMeHHON AMUHBE> : : = VARCHAR (<miuna>)
[6] <OaitToBBIN THII>: : =
<0aiTOBBIN TUI (HUKCUPOBAHHON UTMHBL>

| <GaiiTOBBIN TUN MEPEMEHHON IINHBI>
[7] <OaiitoBslii THI (puKcHUpoBaHHOM MIMHBE>: : = BYTE [(<minna>)]

[8] <OaiitoBsiit THII nepeMeHHOM MHBE> : : = VARBYTE (<minna>)
[9] <UNICODE tum>: : =
<UNICODE T1n pukcupoBaHHON JJIMHBI>

| <UNICODE Ttun nepeMeHHOH IINHBI>
[10] <UNICODE tun ¢uxcupoBannoit nnuabsr>: : = NCHAR [(<mnuna>)]

[11] <UNICODE tun nepemennoit anuubsr>: : = NVARCHAR (<anuna>)
[12] <TOYHBI! YUCIOBOM TUIT>: : =
NUMERIC [(<TouHOCTE> [,<MaciiTa0>])]
| BIGINT
| {INTEGER | INT}
| SMALLINT
[13] <npubnuxennslii unciaoBoit Tur>: : = {REAL | DOUBLE}
[14] <pmara-Bpems Tur>: : = DATE

[15] <moruueckuii Tu>: : = BOOL

[16] <BLOB-tum>: : = BLOB

[17] <pmuna>: : = <OGe33HAKOBOE IIEJIOE™>

[18] <ToyHOCTH>: : = <OE33HAKOBOE IIe]I0e>

[19] <macmiTab>: : = <Ge33HaKOBOE IIeJI0e™>

[20] <cocTaBHOIi TUN AAHHBIX>: : = <KYpPCOP>>|<MacCcHUB>

[21] <kypcop>: := CURSOR (<ums nons> <opocToil TUl JaHHBIX>[; ...])
[22] <maccuB>: : = ARRAY <npocroil Tvn IaHHbIX>

[23] <Tun naHHBIX OOBEKTA>: : =
TYPEOF({<ums rmo6anbHOi nepeMeHHOi™>|[<uMs cxeMbl>. | {<uMs TaOIuIbr>|<uMs
IpeaCTaBICHUS™ } [.<uMs cTonbna>]})

CuHTakcu4yeckue npasuna

[IpocToii T TaHHBIX

1) BIGINT — UCHOJB3YETCS JJIsl MPEJACTABICHUS IEJIbIX 3HAKOBBIX YKCEN B JIUAINIa30HE OT

-9223 372 036 854 775 808 mo +9 223 372 036 854 775 807.

2) INTEGER (INT) — umcmoib3yeTcss I IMPEACTABICHUSA LENbIX 3HAKOBBIX YHCEIl B

Jnuanasone ot -2 147 483 648 no +2 147 483 647.

3) SMALLINT — HCTOIB3YETCS JJIS MPEACTABICHUS 1IEIbIX 3HAKOBBIX YHCEII B IUANa30HE OT
-32 768 no +32 767.

4) REAL — HUCIOJIB3yeTCs IS TPEICTaBICHUs YHCEN C IJIABAIOIICH TOYKOW OXMHApHON
TOYHOCTH (3HaueHus B auana3zoHe oT -1.0E+38 mo +1.0E+38, TouHocTh — 6 3Havammx

uudp).
5) DOUBLE — ucCHoJyib3yercs IS MPEACTABJICHHs] YUCE C IUTaBAIONIEH TOYKOW JTBOWHOMN
TouHoCTH (3Ha4eHus ot -1.0E+38 no +1.0E+38, Tounocts — 15 3nagammx mudp).

6) NUMERIC — UCHOJIb3YeTCs IS MIPEACTABICHHS Yhcel ¢ (PUKCUPOBAHHON TOYKOH (IIesioe
WM IpOOHOE) C MAaKCUMaJIbHBIM MacIITaboM (KOIM4ecTBO HU(p cripaBa OT JECATUYHOMN
TOUYKH), paBHbIM 10, ¥ TOYHOCTHIO (MAaKCUMaJIBLHOE YHUCIIO 3HAYamuX udp), paBHoi 30.

14

© Ipouenypusrii 13b1k. 3A0 HIIIT «PEJIDKC», 1990-2023



JJ1eMeHThI A3bIKA

7) CHAR (<pas3mep>) — UCHOIb3yeTCs Uil MpeACTaBIeHUS ajl(paBUTHO-LU(PPOBBIX
CHUMBOJIOB, TpaMUecKuX 3HAKOB M YIPABISAIOMIMX KOJOB B BHUJE TEKCTOBOH CTpPOKH
¢dukcupoBanHOU AUHKI (10 3910 3HAKOB).

E Hpumeuanne
MaxkcumanibHasi JJIMHA CTPOKOBBIX THUIIOB JAHHBIX MPOLEIYPHOTO S3bIKa OTIMYAECTCA OT
MaKCHUMaJIbHOW JUTMHBI CTPOKOBBIX TUMOB JaHHbIX si3bika SQL CYB/] JIMHTEP.

8) VARCHAR (<pas3mep>) — HUCHOJb3YeTCS I TPEACTaBIeHUS al(aBUTHO-IIHPPOBHIX
CHUMBOJIOB, TpaUUeCKUX 3HAKOB M YMPABISIONIMX KOJOB B BHJE TEKCTOBOW CTPOKHU
nepeMeHHo# aiuHBI (10 3910 3HaKOB).

9) BYTE (<pasmep>) — UCHOIb3YyeTCS Mg TNpPEICTaBlIeHUS an(paBUTHO-ITU(POBBIX
CHMBOJIOB, Tpa)UIeCKNX 3HAKOB M YMPABIIONIMX KOJOB B BUAE IICCTHAAIATCPUIHON
cTpoku ¢ukcupoBaHHOM AiuHBI (10 3910 3HAKOB).

10) VARBYTE (<pas3mMep>) — HCIOJb3yeTCs IJis MpeAcTaBiIeHUs anpaBUTHO-IU(GPOBBIX
CHUMBOJIOB, I'pa)UYeCKUX 3HAKOB M YMNPABISIONINX KOJOB B BHJIE IIECTHAALATEPUYHOM
CTPOKHU NepeMeHHOH 1nuHbI (10 3910 3HaKOB).

11) NCHAR (<paszsmep>) — wucnois3dyerca s npencrasiedus UNICODE-cTpoku
¢ukcupoBaHHOM JyHHBI (10 1955 3HaKOB).
12) NVARCHAR (<paszmep>) — wucnonsdyercsa mius mnpenctasieHuss UNICODE-crpoku

nepeMeHHOM InHbI (10 1955 3HaKoB).

B Hpumeuanne
I[J_H/IHa CTPOKOBLBIX U 6aﬁTOBBIX TUIIOB JAHHBIX MOKCT MCHATHCA OT BEPCUH K BEPCUU — KAK B
CTOPOHY YMCHBIICHUA, TAK U B CTOPOHY YBCINYCHHUA.

13) DATE — HcIonb3yeTcst sl MpeCTaBIeHU HHPOPMALIMH O 1aTe€ U BPEMEHH.
Nudopmarus 3amaercs B popmare:
DD.MM.YYYY[:HH[:MI[:SS[.FF]]1].

B Tabnuue 2 mpuBeneHsl 3HaueHHs (opmara MpencTaBieHHus MHGOpMAMUA O JaTe U
BPEMEHH.

Tabnuia 2. 3HaueHus: popmart npeacTaBIeHUs HHPOPMALIMH O J1aTe€ U BpEMEHH

Macka Exnaunne: JInanazon
DD JIeHb MecsIa (or 1 mo 31)
MM MeCHIL roaa (ot 1 mo 12)

YYYY roj (ot 1 1o 9999)
HH 4achl (ot 0 mo 23)
MI MUHYTBI (ot 0 10 59)
SS CEKYH/IBI (ot 0 10 59)
FF TUKHU (ot 0 10 99)

B Hpumeuanne

Jonyctuma nynesas nara 00.00.0000:00:00:00:00

14) BOOL — ucnonb3yeTcst sl MpeACTaBiICHUs JIOTHUYecKord uHpopManuu. JlomycTUMBIMU

sgaueHuaMu saBistrorcss TRUE u FALSE.
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15) BLOB-3HaueHMsT — HECTPYKTYpUPOBaHHbIE 3HaUeHUs Oonbloro oosema (Binary Large
OBject). MakcumanbHsIii pasmep BLOB-nepemenHoit cocrasinsier 2 I'6aiita.

16) Pabora ¢ BLOB-3HaueHHsSIMH BBINOJHAETCS C TIOMOUIbIO BCTPOEHHBIX (YHKLIUH
MPOLEAYPHOTO si3bIKa (cM. pasznen Padora ¢ Tunom ganueix BLOB).

B Hpumeuanue
C TOYKHM 3pEHHUs MPOIIETYPHOTO sI3bIKa T AaHHbIX BLOB siBisieTcst TUIIOM TaHHBIX varbyte.

CocTaBHOM THIT TAHHBIX

1) Tum pmamapix CURSOR — HCHOJB3YyEeTCS [UIS  3aJaHUsl  CTPYKTYpPhl  JaHHBIX,
COOTBETCTBYIOLIEH MOJISIM TaOMUIIBI WM MpeACTaBIeHHs 0a3bl JaHHBIX.

2) B npouenypHoM si3bIKe TOAEPKUBAIOTCSI OTHOMEPHBIE Oe3pa3MepHbIe MACCUBBI.

3) CoBMECTUMOCTh THIIOB JIAHHBIX: JJII CHMBOJIBHBIX BBIPOKEHUH, IaT M JIOTHYCCKUX THIIOB
JTAHHBIX COBMECTHUMBI TOJILKO CAMH JTH THITBI. J[JIsl YMCIIOBBIX BBIPAKECHUH COBMECTHUMBI
JTIFOOBIE YMCIIOBBIE TUIIBI.

Tun ga”HHBIX 00BEKTA

1) Ecnu B koHcTpykuuu TYPEOF () <mms oOBbeKTa> HE 3aKIIYEHO B JBOMHBIC
arnocTpodsl, TO OHO Oy/eT MPUBEIEHO K BEPXHEMY PETUCTPY. 3aKJIIOYEHHOE B JIBOMHBIC
arnoctpodsl Oylner mnepenaHo 0e3 HU3MEHEHus perucrpa. JlomycTuMo ¢ MOMOUIbIO
JBOMHBIX anocTpo(oB YKa3bIBaTh 3allpellleHHble CUMBOJIBI B UMEHH 00bekTa. Hanmpumep,
TYPEOF ("$SSSUSR.$$5534").

2) [IpaBuino onpeneneHus 00BLEeKTa B KOHCTpYKIMU TYPEOF () :

* CCJIM 33JIaHO MOJIHOE KBATU(PHUKAIMOHHOE <MMS CXEMBl> . <MMd OOBeKTa>.<rMS
crojybua> (Hanmpumep, TYPEOF (SYSTEM.AUTO.PERSONID)), To TYPEOF ()
NPUMEHSIETCS K YKa3aHHOMY OOBEKTY.

* eciu KBaM(pUKAIMOHHOE UM 3a71aH0 He moHoCThIo (Hanpumep, TYPEOF(a.b)), To:

* MPEANnojaaracTcsa BapHaHT <MMHA obpekTa>.<uMMd CTOJIOLAa> A TCKYUICTO
IIOJIB30BATCIIA,

* MPEAIONIAraeTCsA BAPUAHT <MMS CXEMBI>.<UMs OOBEeKTa>.

* ecau B KOHCTpykumu TYPEOF () <wmmMmsa obbekTa> 3amaHo 0e3 CHMBOJIOB-
paznenuTenei (T.e. 63 TOUYeK), TO OHO UIIETCS B CIEMYIONIEH OUePETHOCTHU:

* cpenu MI00ANBHBIX MIEPEMEHHBIX MPOLEAYPHOTO S3bIKA;
* cpenu UMEH 0a30BBIX TAOIHUI] TEKYIIETO MOTh30BATEIS,
* Cpeau UMEH NPECTaBICHUN TEKYIIETO MOTh30BaTEIs.

3) Ecnu <umst o0bekTa> sIBIII€TCS UMEHEM CTONIONA, TO OyAeT IPUMEHEH COOTBETCTBYOIINI
MPOCTOM THII JAHHBIX.

4) Ecnu <umst 00beKTa> SBISETCA <UMEHEM TaOIUIBI> WK <UMEHEM IMPEACTaBICHUS >, TO
OyIeT co3/Mana CTPyKTypa JaHHBIX, COOTBETCTBYIOIIAsl CTPYKTYpE 3anucu 00beKTa.
Mpumepsbl

1)
typeof (SYSTEM.AUTO.NAME) ;
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2)
typeof ("Cknan"."Kon rTomapa");

3)

create or replace table aaa (i int, ch char(3));
insert into aaa values(l, 'abc');

insert into aaa values (2, 'def');

insert into aaa values (3, 'ghi');

create or replace procedure prc test0l() result int for debug
declare

var i, j, k, 1 typeof(aaa.i); //

var c cursor (i typeof(aaa.i), J typeof(aaa.i), k

typeof (aaa.i)); //
code
open ¢ for "select i, i, i from aaa;"; //

1 :=c.k; //

fetch ¢ into i, Jj, k; //

return(i + j + 1 + k); //
end;
call prc testO01();
PesynbTaT 7/

4)
create or replace procedure prc test02(in nl int) result char(30)
declare
var make typeof (auto.make); //
code
execute "select make from auto where personid= ?" using nl into
make; //
return "Mogmesns " + make; //
end;
call prc test02(1);
PesyabTaT Momesb FORD
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XpaHuMble npoueanypbl
Co3pgaHue xpaHnmMou npoueaypbl

Omnpenenenue oneparopa co31aHusl XpaHUMOU MTPOLEAYPBI.

Cneuundmkaumsa
[1] <coznmanuwe XpaHHUMOU IPOLIEAYPHL>: : =
CREATE [IF NOT EXISTS | OR REPLACE] PROCEDURE
[<ums cxeMbr>. |[<uMs XpaHUMOU nponeaypsr>([<mapamerp> [; ...]])
[AUTHID {CURRENT USER | DEFINER}]
[RESULT {<mpoctoii Tun nanubix> | <kypcop> | <tun manabix o0bekTa>}| [FOR DEBUG]
<mponeaypHbIA OJIOK>
[2] <mapameTp>: :=
<monudukarop> <uMs napamerpa> {<npoCcTON TUIl JTaHHBIX> | <Kypcop> | <TUIl JaHHbIX
o0BbekTa>)}
[DEFAULT <ununmaanzarop>|
[3] <momuduxarop>: := {IN | OUT | INOUT}
[4] <ununmanuzarop>: := <JMTEpAT>

CuHTaKcu4yeckue npasuna

1) Onmust IF NOT EXISTS OTMEHSET BHIIIOJIHEHHUE ONIEpaTopa, €Ciu yKa3aHHasi XpaHuMast
poueaypa yxe cyuectByeT B b/I.

2) Onmust OR REPLACE 3acTaBiisieT yaalsaTh CyliecTByroiyto B b/l xpanumyto nporenypy
U co3/aBarh €€ Moj TeM K€ UMEHEM, HO C YKa3aHHBIMU MapaMeTpaMH.

3) OnHoBpeMeHHOE ucoab30Banue onuil IF NOT EXISTS u OR REPLACE 3ampelieHo.
4) Ecnu <umsa cxewer> HE yKa3aHo, TO Mpolieaypa OyneT co3iaHa B TEKYIIEH cxeme.
5) JomycTuMBI CIeAYIONIME 3HaUeHUsI <MOIMbmkaTOpa> napaMmerpa:

» IN — mepenaercs B mpoueaypy (HUCIOIb3yeTCs TOJIBKO KaK BXOIHOM mapamerp);

* OUT — Bo3BpamiaeTcst mpoueaypoi (MCIoab3yeTCsl TOIBKO KaK BBIXOAHOW MapameTp);

* INOUT — mepemaercst mpolieaype U BO3BpaIaeTcs €t (MCIOJIb3yeTcsl KaK BXOIHOM/
BBIXO/IHOM TIapameTp).

6) Tun mapamerpa CURSOR MOXKHO HMCIOJIb30BaTh TOJIBKO MPHU BBI30BE MPOIEAYPHl BHYTPH
MIPOLEAYPHI.

7) Crnucok napamMeTpoB MOKET ObITh IIYCTHIM UJIM COZIEpKaTh A0 128 mapameTpos.

8) HomyckaeTcs Ipu yKa3aHUU OJHOTHITHBIX IMapaMeTPOB MEPEUUCTSATh UX Yepes3 3aIsiTyio B
oO1elt crenudukauy napamMmeTpa, Harpumep,

create procedure prc test (in vl, v2, v3 int; in cl, c2 char(10))
result int ..

9) llpu  yka3aHuum CHOUCKa OAHOTUIIHBIX  TMApaMEeTPOB  JOMYCKAeTCS  yKas3bIBaTh
COOTBETCTBYIOIIIMM KM CIOMCOK WHHUIMAIU3AaTOPOB, 3aJaBaeMblii B BHJE CIHCKa
BBIPAYKEHUM, pa3ICICHHBIX 3aNThIMH.

create procedure prc test (in vl, v2Z, v3 int default 1, abs(-2),
3) result int ..

create or replace procedure SUN (in v varbyte(10) default
hextoraw ("AABBCCDD") ;
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out vl varbyte (10)) result varbyte(10) for debug

code
vli:i=v; //
return vl; //
end;

call sun{();
return AABBCCDD

create or replace procedure SUN
(in nch nchar (10) default tonchar ("alpha™™);out vl nchar (10))
result nchar (10) for debug
code
v1:=nch;
return vl;
end;

call sun{();
return alpha

10) KonnuecTBO BBIpAXXEHUN B <MHULMAINBATOPE> MOXET ObITh MEHbIIE KOJIMYECTBa
rapaMeTpoB B CIIMCKE IapameTpoB. B sToMm ciiyyae mapameTpsl, JUisi KOTOPBIX HET
COOTBETCTBYIOIIUX BBIPAXCHUM B <MHMILIMAJIM3aTOPE >, UHULUAIN3UPYIOTCS TaK XKe,
kak npu orcytctBuu (ppazsl DEFAULT, T.e. NULL-3nauenusimu (orcyrctBue DEFAULT
paBHocuibHO siBHOU 3anmucu DEFAULT NULL).

11) <MHMUMaIM3aToP> NPEACTABISICT BBIPAYKEHUE, KOTOPOE MOXKET OBITh BBIYHCICHO
Ha JTale TPAHCISIIHUU TMPOUEAYPHI, T.. JOJDKHO CONEpXKaTh KOHCTAHTHI/KOHCTAHTHBIC
GYHKIMM ¥ paHee ONpeACTCHHBIC B IMPOLEAYype MapaMeTpbl H/WIM TIepeMEHHBIC (B
MOCIIEHEM ClTydyae B KaueCTBE 3HAYCHHUH NEPEMEHHBIX OepyTcs WX 3HAYCHUS I10
YMOJTYaHUIO).

12) [Ipn yxazanum omiun AUTHID DEFINER gocTyn K OOBEKTaM, MCIOJb3YEMBIM B
KOJIe IMpOLIeypbl, OCYIIECTBIIAETCS OT UMEHM Biajaenpla npouenypsl. [Ipu ykazanuun
ommun AUTHID CURRENT USER mpoBepsieTCsS JOCTYI BBI3BIBAIOIICTO IPOLICTYPY
MOJIb30BaTENsl K 00BEKTaM, UCIIOJIb3YEMbIM B KOJIE MPOLIETYPHI.

IIpu BBI30BE mHpouenypsl, co3gaHHoW ¢ onuued AUTHID DEFINER, NOJIb30BaTENI0
neooxonuma npuBwieruss EXECUTE AS OWNER na BbbIBacMmyto mpoueaypy. [pu
BBI30BE IPOLIEAYPBI, CO3AaHHON ¢ onuuerd AUTHID CURRENT USER, NOJIb30BaTENI0
neobxoguma npusuierus EXECUTE Ha BeI3bIBaEMyI0 IPOLEAYDY.

Mpumep

drop user USER1 cascade;

create user USER1 identified by '';

grant dba to USERI;

create or replace user USER2 identified by '';
grant dba to USER2;

username USER1/
create or replace table "TEST" ("ID" int, "TEXT" char(10));
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insert into TEST values( 1, 'aaa');
create or replace procedure TEST PROC(IN id INTEGER; IN text
CHAR(10)) AUTHID DEFINER result integer
code
EXECUTE "INSERT INTO USER1.TEST values(?, ?)" using id, text;//
return errcode(); //
end;

create or replace procedure TEST UFN(in i int ) AUTHID DEFINER
result cursor( i int )

declare
var b typeof (result); //

code
open b for "select ID from USER1.TEST where ID = ?;" using i; //
return b; //

end;

grant execute as owner on USERLI.TEST PROC to USERZ;
grant execute as owner on USERI.TEST UEN to USERZ;

username USER2/
select 1 from USERI.TEST UEN(1);
execute USER1.TEST PROC (2, 'bbb'");

IIpennocieqHuit 3anpoc BO3BpALIACT OHY 3alIUCh, TOCIEIHUNA — YCIIEIIHO BBIITOJIHACTCS.
Ecnu ke yopars AUTHID DEFINER U3 TeKCTa IpoLeayp, TO 00a 3arpoca BO3BPALIAlOT
koz1 3aBepiieHust 1022 (HapylieHue NpUBUICTUR).

13) Bce nponenypbl BO3BpalatoT HEKOTOPOE 3HAYEHHE (KOJI 3aBEPILECHUS I BO3BPALLAEMOE
3HadeHue). Tur 3Toro 3HaYeHHsI onpeneisercs Bo ¢ppase RESULT. Ecnu oHa He 3anaHa,
1o ymosranuio npeanosnaraercss NULL.

14) Ecnu ykazana ommus FOR DEBUG, mnpoueaypa TpaHCIUPYETCS € OTIaA0YHOU
uHpopMaIeil, nHaye OTaJ0uHas HHPOpPMAalLMs HE BKIIOYAETCS B OTTPAHCIMPOBAHHBIH
KOJl TIPOIEAYPHl, W MPOIEAYPY HENb3si OydeT OTIaXUBaTh OTIAAUYUKOM XPaHUMBIX
poueayp.

15) Omumst DEFAULT MCHOMB3YETCS ISl MTPOIMYIIEHHBIX MMTApaMeTPOB B KOHIIE CITUCKA (€Cin
IIPH BBI30BE CITMCOK MapaMeTPOB KOPOUe, UeM B OOBSBIICHUH TPOIEAYPHI) WIIH B JTIOOOM
MecTe CHHCKa (B 3TOM cllydae MPOMyIIeHHbIE TapaMeTPhl 3aMEHSIOTCS 3aIISITHIMU).

Mpumep 3aronoBka XpaHUMOW Npoueaypbl

procedure retcur (in name char (20) default "AUTO"; out success
bool)

result cursor (i int,

a char(20),
s smallint,
d date,

n numeric,
r real

)

for debug
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O6wwme npaBuna

1) Co3paBatsb mpouenypy OT UMEHHU JAPYIroro Mojab30BaTells HEJOIYCTUMO.

2) Ilpu TpaHCHAIIMA HEKOPPEKTHOH MPOLEAYpPhl €€ MCXOAHBIM KON OyIeT COXpaHEH WU
nepeszanucad B B/I 1151 BO3BMOXHOM MOCIeayIOe MpaBKH.

Moaudukauma xpaHumon npoueaypbl
Omnpenenenue oneparopa MOAU(PUKAIINNA XPAHUMOU MPOIICTYPHI.

Cneuundumkaums

[1] <momudukarus XpaHUMON POLETYPHL> : : =
ALTER PROCEDURE [<ums cxeMbr>. |[<ums XpaHUMOU nponeaypbr>([<napamerp> [; ...]])
[AUTHID {CURRENT USER | DEFINER}]
[RESULT {<mpocroii Tun gaHubix> | <kypcop> | <tum gaHHbix 0obekra>}] [FOR DEBUG]
<HpoleaypHBINA OI0K>

CuHTakcu4yeckue npasuna

1) CuHTakcuueckre ImpaBuiia aHAJIOTHYHBI TIpaBuiIaM GopMupoBaHus onepatopa Coznanue
XpPaHUMOW MPOUEAYPBHI.

O6wwme npaBuna

1) BoimonHeHue KOMaHbl JOMYCTUMO i cyuliecTBytouieil B b/l XpaHumoll npouenypsl
TOJIBKO €€ BIIAJIEIIbILY.

KoMmnunsuua xpaHumown npoueaypsbl

Onpez[eneHI/Ie OoIreparopa KOMIIHJISIIHUN CYH_IeCTBYI-OH_Ieﬁ XpaHHMOﬁ npoucaypasl.

Cneuudmnkauus
[1] <xkoMmMmumnsius XpaHUMOM MPOIEAYPHL> : : =
REBUILD PROCEDURE [<ums cxeMbI>. |[<uMs XpaHUMOU MPOIETYPbI>

CuHTakcu4yeckue npaBuna

1) <Mmsa  xpaHMMONM [pPOLEenyps> TOHKHO CChUIAThCS HA CYIIECTBYIOIIYIO B B/l
XPaHUMYIO IPOLEAYPY.

OO6Gwwue npasuna

1) Heo6xomuMoCTh B MEPEKOMIUIISIIMU XPAHUMOM MPOLIEAYpPhl BO3HUKAET B CiIydae, €CiH
MpoLeaAypa HUCIONb3YeT MPEeTPaHCIUPOBAHHBIE 3alpPOCHl, a yKa3aHHbIE B HHUX TaOIHIIbI
ObUTH Mepeco3/IaHbl WM U3MEHEHA UX CTPYKTYpa.

2) Komanza 10CTyNHA TOJIBKO BIAEIbIly IPOLEAYPHI.
3) Jlns BeIMOSTHEHWS KOMaH/Ibl HAJ[0 UMETh MPUBHIIETHI0O RESOURCE.

Mpumep

grant resource to Ul;

grant resource to U2;

username Ul/

create or replace table test (i int);
insert into test values (1);

insert into test values (2);
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create or replace procedure cnt() result int
declare
var a cursor (i int); //
code
open a for "select count(*) from test;"; //
return a.i; //
end;

! JosixHO OHTL 2

execute cnt () ;

grant execute on cnt to UZ2;

grant select on test to U2;

username U2/

create or replace table test (i int);
insert into test wvalues (1);

! Toxe DOOJIXHO OHTH 2

execute ul.cnt (),

username Ul/

drop table test;

create table test (i int, k int);
insert into test wvalues (1,1);
insert into test wvalues (2,2);
insert into test wvalues (3,3);

! HosxHO OblTh NULL — Tabjamuila mMaMeHeHa
execute cnt () ;

grant select on test to U2;

username U2/

! KoMaHzZa He »OOCTyIIHa (BEIIOJIHSAET He BJlaleJiell MNPOoLelyPH)
rebuild procedure ul.cnt;
! HosxHO OblTe NULL — Tabjsulila M3MeHeHa

execute ul.cnt (),
username Ul/

rebuild procedure ul.cnt;
! HojyixHO OHTH 3

execute cnt () ;

username U2/

! HojyixHO OHTH 3

execute ul.cnt (),
username SYSTEM/MANAGER
drop user ul cascade;
drop user u2 cascade;
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OnpepeneHve NpUBUNErMin Ha XpaHMMYIO nNpoueaypy

PyHKUMA
Omnpenenenue oneparopa 3aJaHus IPUBUJIETUN Ha BBIIIOJHEHUE XPAaHUMOH IPOLEYPHI.

Cneuudmnkauusa

[1] <ompeneneHue NpUBUIETUN HA XPAHUMYIO IPOLEAYPY>: : =
GRANT <mpuBunerus> ON [<ums cXeMbI>. |[<UMs XpaHUMOU MPOLEAYPbI™>
TO {PUBLIC | {<ums nons3oBarenxs> | <ums poau>}[, ...}

[2] <upuBunerus>: := {EXECUTE | EXECUTE AS OWNER}

O6wwme npaBuna

1) Onuus PUBLIC npeaocTaBisieT JOCTYII K MpoLeaype BceM nosb3osarensM b/l

2) Onmuu <yMs [10JIb30BATENIA> U <MMS POJIM> MPEAOCTABISAIOT JOCTYI K IPOIIEAype
COOTBETCTBEHHO yKa3aHHOMY MoJjb3oBarento b/l v monb3oBarensM, KOTOpPHIM Ha3zHaueHa
pOJIb.

3) JaBatrb mpaBa Ha BBINOJIHEHUE XPAHUMOM MPOLIEAYPHI MOXKET TOJIBKO €€ BiaJiesell.

4) IpuBuneruss EXECUTE naeT npaBo Ha BBINOJHEHHE MPOLEAYPHl OT CBOETO UMEHH (T.e.
BBITIOJHATH OT CBOEr0 MMEHM Bce coneprkamuecs B Hel SQL-3anpockl, kak 3TO Jenaer
npegnoxkenne EXECUTE <uMsa XpaHMMOM npouenypm>)

5) llpuBunerus EXECUTE AS OWNER JAaeT mpaBo BBINOJHATH MPOLEAYPY OT UMEHU €€
BJIa/iebIa (T.e. Bce copepxamuecs B mporuenype SQL-3anmpockl OyyT BBIMTOIHATHCS OT
MMEHH BJIaJIeNIbIIa MPOLEAYPHI).

Mpumep

username SYSTEM/MANAGER

create or replace table AAA(i int);

create or replace procedure AAA proc(in 1 int) result int
code

print ("Name of user: " + username()); //
execute direct "insert into AAA (i) values (" + itoa(i) +
"y:": //
return i; //
end;

drop user "TEST" cascade;

create user "TEST" identified by 'TEST';

grant execute as owner on SYSTEM.AAA proc to "TEST";
grant select on AAA to "TEST";

username TEST/TEST

execute SYSTEM.AAA proc(100) as owner;

select * from SYSTEM.AAA;

OTmeHa npuBunerMn Ha XxpaHumyro npoueaypy
PyHKUMA

Omnpenenenue oneparopa OTMEHbI IPUBUIJIETUU HA BBIIIOJHEHHE XPAHUMOM MPOLIETYPHI.
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Cneuundumkaumsa
[1] <oTMeHa npHUBWJIETMH HAa XpaHUMYIO NIPOLENYPY>: : =
REVOKE <npusunerus>
ON [<uMs cxeMbr>. |[<uMs XpaHUMOU MPOUEAYpPbI™>
FROM {PUBLIC | {<ums noas3oBareyns™> | <ums poau>}[, ...]}
[2] <opuBunerus>: := {EXECUTE | EXECUTE AS OWNER}

O6wwme npaBuna

1) Onmust PUBLIC 3ampemaer AOCTYIl K Mporeaype BceM moib3oBarensiMm BJl, kpome ee
BJa/iesblIa.

2) Onuuu <mMs [IOJIB30BATEJISA> U <MMs POJIM> 3aKPbIBAIOT JOCTYI K MPOLEAype
COOTBETCTBEHHO yKa3aHHOMY ToJjb3oBarento b/l v monb3oBarensM, KOTOPHIM Ha3zHaueHa
pOJIb.

3) OTHHMMATh IIpaBa HA BBIIIOJHCHUC XpaHHMOﬁ npoueaypbl MOKET TOJIBKO €€ BJIAACIICI.

4) Onuua EXECUTE OTHUMAET IpaBa Ha BBINOJIHEHUE MPOLEAYPHl OT CBOEr0 MMEHH (T..
BBITIOJHATH OT CBOEr0 MMEHM Bce coaeprkamuecs B Hell SQL-3anmpockl, kak 3TO Jenaer
npemnioxkeHue EXECUTE <uMs XpaHMMOM NpOLIedyPHr>).

5) Onuus EXECUTE AS OWNER OTHMMAaeET IpaBa Ha BBIIOJHEHHE MPOLEAYPbl OT UMEHU
ee BiaJienblia (T.€. BBIIOIHATH BCe coaeprkamuecs B npoueaype SQL-3anpockl oT uMeHn
BJIAJICJIbIIA TIPOIIEAYPHI).

BbinonHeHne xpaHMMOW npoueaypbl

Omnpenenenue oneparopa BbIIOJIHEHNS XPAaHUMOW MTPOLIEAYPBI.

Cneuudmnkauusa

[1] <BbINMONHEHHE XPAaHUMOM MPOLEAYPHL>: : =
{EXECUTE | CALL} [<uMms cxeMbr>.|<uMs XpaHHUMOH MPOLeTypbl>
[([<mapameTp> [, ...]])] [AS OWNER] [INTO <ums nepemeHHOI>], ...]]

CuHTaKkcu4veckue npaBuna

1) KoHCTpyKIus <BEIMOJIHEHME XPAHMUMON [IPOLEIYPH> UCIONHIET IPEeaBAPUTEIHHO
OTTpaHCIUPOBaHHYIO U Xpausulytocs B bl mpomenypy. JtoObie BUABI peKypCHBHBIX
BBI30BOB Pa3peIIaloTCs.

2) <Cumcok IapaMeTpOB> — 3TO CIHMCOK BBIPAXEHUH, UMEH MepeMEeHHBIX mwin SQL-
apaMeTpOB, pa3/ieICHHbIX 3aMATHIMU (MOXKET ObITh U IMyCThIM). DaKkTHUECKHUE TapaMeTphbl
CTaBATCS B COOTBETCTBHE (DOPMAIbHBIM IO TOPSIZIKY CIIEIOBAHUS.

B Ipumeuannue
SQL-mapameTp Henb3sl yCTaHABIMBATh B COOTBETCTBUE MapaMETpPy XPaHUMOM MPOUEAYPHI C
tunoM na"Hubeix CURSOR.

3) KonuuecTBo mapameTpoB MHpoOLEAypbl B BBI30BE HE JOHKHO MPEBBIIIATH KOJIUYECTBO
MapaMeTpoB B OMUCAHUU MPOIETYPHI.

4) Ecaun HeoOxoaumo nepeaarh napaMeTp Mo YMOTUYaHUIO, MOXKHO MPOMYCTUTh (PaKTHUECKHIA
napaMmeTp M cpasy MOCTaBUTh 3aMATYI0. TakuM 00pa3oM, YTOOBI MPOMYCTUTh HECKOIBKO
napaMeTpoB, HEOOXOAUMO TOAPS TOCTaBUTh HECKOJIbKO 3alsIThIX. 3amsATble He
00s13aTeNIbHO CTAaBUTH B KOHIIE CIHCKa. Bece HemocTaromne napaMeTpsl BCeraa moayyaroT
CBOM 3HAYECHHUS [10 YMOIYAHHIO, B TOM YHCIIE, €CJIA CITUCOK IMyCTOH.
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5) Ecnmn QopmanbHble MmapaMeTpbl BbI3bIBAEMON Mpolenypsl umeror Mmoauduxarop IN,
TO B KayecTBe (aKTMUECKUX IapaMeTpPOB MOKHO MCIIOJIb30BaTh JIOOBIE BBIPAXKECHUS
(COBMECTUMOCTb THIIOB BBIPAKEHUI C THUIIAMU IApaMETPOB IPOBEPSIETCS HA IdTale
BBINOJIHEHUS TIPOLIETYPHI).

6) Ecnu ¢popmanbHble mapaMeTpbl BEI3bIBAEMOM mporieypsl umeror Moaudukarop OUT unu
INOUT, B kayecTBe (haKTHUECKUX MapaMETPOB YKAa3bIBaTh BBIPAKEHUS HEIOIMYCTHUMO.
31ech UCIOB3YIOTCS TOJIBKO UMEHA NEPEMEHHBIX, B KOTOPBIE OyIyT 3alTUCaHbl BBIXOJHBIE
napaMmeTpsl. Ecau ums nepeMeHHON ONyIEHO, BBIXOJHOE 3HAYEHNE HUKY/Ia 3allCAaHO HE
Oyzer.

7) Ilpu yxazanuu onuuu AS OWNER M HAJIMYUU IIPAB Ha BBINOJIHEHKE NIPOLIEYPBI C IIpaBaMu
BJIAJIEIIblIA, MpoLeaAypa OydeT HUCHONHATHCSA C IpaBaMM BIIAJEJblia, BCE BBINNOJIHAEMbIE
3alpochl U BBI3OBBI MPOLEAYP BHYTPH HPOLEAYPHl NP OTCYTCTBUU YKa3aHUS CXEMbI
OyIyT BBIOMHATHCS B cXeMe Bianenbha. i moimydeHuss UMEHH M WACHTH(HKAaTOpa
[10JIb30BATENs, 3aIyCTUBILErO €€ Ha BBIIIOJHEHHE, HEOOXOIMMO UCIOIb30BaTh (PYHKLINU
username() u userid() COOTBETCTBEHHO, a JUIsI MOJYYEHUS MMEHH W HICHTHU(UKATOpa
MOJIH30BATENS, OT UMEHH KOTOPOTO BBITOIHSACTCS TPOLEAYypa, HEOOXOAUMO HCIIOIb30BATh
¢ynkuum effective_username() u effective_userid() COOTBETCTBEHHO.

8) Ecim B omeparope CALL 3amaHa ¢paza INTO, Bo3BpaliaeMoe 3Hau€HHE MPOLETypPhI
MIPUCBOUTCS YKa3aHHOM IMePEMEHHOH (Takoe UCTIOIh30BAHKUE HETOYCTUMO IS TIPOTISITYD,
BO3BPAIIAOIINX Kypcop; U IepeIadr Kypcopa B BBI3BIBAIOILYIO MTPOIENYPY CYIIECTBYET
cricquajibHas KOHCTPYKOHA — CM. ITYHKT OTKDI)ITI/IC KVDCODa).

9) PazpenieHne CChUIKM Ha BBI3BIBAEMYIO MPOIEAYPY MPOUCXOAUT HA ITAle BBIMOTHEHUS
JIAaHHOM TIpoleAypbl — Mpolielypa HILETCS MO0 MMEHH. Eciam Takoil mpoueaypbl HET,
Ipoucxoaut uckiroueHne UNDEFPROC. CoOTBETCTBEHHO, Ha JTAlle BBHIITOJHEHHS TaK JKE
MPOBEPSAIOTCA THUIIBI, KOJUYECTBO MapamMeTPOB U TUI BO3BpaIaeMOro 3HadeHus. B ciyuae
[)1197(310) 3 NPOUCXOIAT UCKIOYeHUs BADPARAM nnu BADRETVAL.

10) Oneparop ucnonb3yeTcs A BbI30BA XPaHUMOM MPOLEAYPbl BHYTPH APYTroro oObeKTa
MPOLIEAYPHOTO SI3bIKa (XPaHUMOM MPOLIETYPHI, TPUTTEPA WM BPEMEHHOMN MPOIIETyPHI).

11) <[lapameTp> MpeACTAaBISET COOOH COBOKYNHOCTb JIMTEPANOB W/WIM 3HAYEHUH
[IapaMeTpoOB, pa3AeIEHHBIX 3aIATOM.

create or replace procedure test (in i int) result int
code
return i;
end;
!HemonycTuMass KOHCTPYKLMS
execute test (l+2);

12) I1pu nanuuuum y nmapameTpoB onuuu DEFAULT, OHU MOTYT OIyCKaTbCsl, B 3TOM CiIydae
110JIe BBOZA ITapaMeTpa HeoOXOMMO OCTABUTh IYCTHIM U BBOJ| CJIEIYIOLIETO apaMerpa
BBIIIOJIHATH I1OCJIE 3aIIATOM.

create procedure test proc (in k int, in m int DEFAULT 2, in n
int) ...
call test proc(l,,3);

13) JIns mepenaum JOTMYECKUX 3HAYEHUH MapaMeTpoB HCHOJb3YIOTCS Lenble uyncna (0
unrepnpetrupyercst kak FALSE, 1 — kak TRUE) nnu cumBonbHbIe nuTepainsl 'true’ u
'false' (B moO0OM peructpe).

14) B pamkax oOmHOM TpaH3akuMW TIepBas 3amylIeHHas MpOLEAypa s BBIIOIHEHUS
oneparopa EXECUTE OTKpbIBaeT OT OCHOBHOI'O KaHajla CBOM JIouepHUM KaHai. Bce
MIOCJIEAYIOLIUE ITPOLIE Y PBI, BEI3BIBAEMBIE B PAMKAaX TOU K€ TPAH3AKLUH, [IEPEUCIIONB3YOT
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B

TOT € CaMblid KaHall, HE OTKPbIBast HOBbIX. [ToaToMy COMMIT /ROLLBACK B npoueaype
BIIMSET HE TOJBKO HA M3MEHEHHUs], CHEJIaHHbIE IaHHOW IpPOLENypOl, HO M Ha BCE
W3MEHEHUS, CIICIaHHbIE BCEMH BBI3BAHHBIMH paHee Mpoueaypamu. YTtoObl n3bexarhb
ATOTO0, MPOIlelypa JOHKHA UCIONIb30BaTh TOUKy coxpanenus (SAVEPOINT), ycranoBuB
eeBwaﬂeTPMBaMHHLHIKM&HHLKDMMH&ICOMMIT/ROLLBACKHOHG&

IIpumeyanue

[TockoapKy TpUTTephbl paboTarOT TOYHO TaK ke, Kak MPOLEAypbl, BCE, CKa3aHHOE IS POIIeyp,
BEPHO U JUJIsl TpUrrepoB. Kpome Toro, mocKonbKy BCE U3MEHEHHUS MPOU3BOAATCS TPUTTEPAMH 10
OJTHOMY 00111eMy KaHaiy, TO B CIy4ae HapyIIeHHs JOTHKU padOoThl, 00HAPYKEHHOTO TPUTTEPOM,
OH MOeT noaars ROLLBACK, OTKaThIBAaIOIIMI U3MEHEHHSI BCEX BBI3BAaHHBIX paHEE TPUTTEPOB
1 o0ecreurBaroNui IeTOCTHOCTh B paMKax 3arpoca.

15) Jlns BBIMOMHEHUS YY>KOW MPOLEAYpbl HEOOXOAMMO SBHO YKa3bIBaTh <MMsI CXEMEBL>
U MMETh COOTBETCTBYIOIIEE MPABO HA BBI3OB MPOLEAYPHI, HA3HAYCHHOE BIAJEIbIIEM
MPOLEAYPHIL.

16) Ecimu ommust AS OWNER He 3aJaHa, TO BBI3BIBAIOILIEMY IIOJIB30BATC/IIO JOJDKHA
ObITh Ha3zHaueHa mnpuBwWIerus EXECUTE Ha [OaHHYI NpoIenypy H oOpaimieHue K
TabmuiaM BHYTPU TeJa MPOLEAYphl OyHAeT BBIMONTHITHCS OT WMEHHU BBI3BIBAIOIIETO
MOJIb30BATENsl M COOTBETCTBEHHO Y BBI3BIBAIOIICTO TIONH30BATENS] JOJDKHBI OBITH
Ha3Ha4YeHbI COOTBETCTBYIOIINE IPUBIIECTHH HA TAaOIHIIBI.

17) Ecnin onumss AS OWNER 3agaHa, TO BBI3BIBAIOLEMY I10JIb30BATENIO JIOJKHA OBIThH
Ha3HayeHa npuBwierus EXECUTE AS OWNER Ha JaHHYIO MIpoLenypy U oOparieHue
K TabnuuaM OyaeT BBINOJIIHATHCA OT MMEHM BIIAJeiblia MIPOLEAYPhl U IIpaBa JOCTyIa K
TabyuIaM, UCII0JIb3YyEMBIM B ITPOLIEAYPE, HE TPEOYIOTCS.

Mpumepbl onepaTtopa BbINONHEHUs Npoueaypbl

1)

call myproc ("auto",,1l,aa) into bb;

2)

create or replace procedure tst param (in id int; in ch char(10);
out answ
char (20)) result int for debug

code
answ:= tochar(id) + " " + ch; //
return 0; //

end;

call tst param(?,:arg2);

235

abcd

output parameters ( 235 abcd )

3)

create or replace table Tl (id int primary key, s int);
insert into T1 wvalues (2, 300);
insert into T1 wvalues (7, 200);
insert into T1 wvalues (4, 600);

26
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XpaHuMble PoueaypPbI

create or replace procedure procedurel () result int for debug
declare
var a int;//
code
execute "select max(s) from SYSTEM.T1;" into a;//
return a;//
end;

create or replace procedure procedureO() result int for debug
declare

var a int;//
code

call SYSTEM.procedurel () as owner into a;//

return a;//

exceptions

when all then resignal;//

end;

create or replace user Ul identified by '12345';
grant resource to Ul;

grant execute as owner on procedurel to Ul;
grant execute as owner on procedure(O to Ul;

username Ul/12345

execute SYSTEM.procedureO () as owner;
| 600 |

YpaneHue TekcTa XpaHMMOW npouenypbl

Omnpenenenue oneparopa yajaeHUs: HCXOJHOTO TEKCTa XPAHUMOU IPOLIETYPBI.

Cneuundumkaums

[1] <ynmaneHue TekcTa XpaHUMOW MPOLEAYPHL>: : =
ALTER PROCEDURE [<ums cxeMbr>. |[<ums xpanumoit npoueaypsr> DROP SOURCE
TEXT

OO6wwue npaBsuna

1) Komanga ounmaer BLOB-3HaueHue, xpassiiee UCXOAHBIA TEKCT XPaHUMOM MpoLeayphl
(OTTpaHCAMpPOBaHHBIA KO MpOLIEAYphl HE OUMINAETCA), B PE3YJIbTaTe HNCXOAHBIN
TEKCT MPOLENYpbl HENb3sl MPOCMAaTpPUBaTh, PENAKTUPOBATh, OTIAXKHUBATH (C IOMOILBIO
OTJIaTuMKa XpaHUMBIX IIPOLEAYpP) U IepeTpaHcaupoBaTh. [Ipyu 3ToM 10CTYNHBI OCTatOTCs
OTIepaLliy: BBHITIOJIHEHUE, yAaleHHEe, MOAN(UKAIIS ¢ APYTHUM UCXOAHBIM TeKCTOM (ALTER
PROCEDURE).

YoaneHune xpaHumoun npoueanypbl

Onpenenenue oneparopa yIaJIeHUs] XpaHUMOK MPOUELYPHI.
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XpaHuMble NPoLeAYPbI

Cneuundumkaumsa
[1] <ynmaneHue XpaHUMOU MPOLETYPHL>: : =
DROP PROCEDURE [<ums cxeMbr>. |[<uMs XpaHUMOU MPOLeaypbl™>

O6wwme npaBuna

1) ITpaBo yganuTh XpaHUMYIO IIPOLIETYPY UMEET TOJIBKO €€ BIaIeiell.

2) Aamunuctparop b/l umeer BO3MOXXHOCTb YIAIUTh OJHOBPEMEHHO BCE OOBEKTHI (B TOM

YHUCIIE€ U XpaHUMBIE npouenypm) HEKOTOPOr0 IT0JIb30BaTENIsl ¢ MOMOIIBI0 KOMaHabl DROP
USER <mmMmsa noJab3oBaTesigs> CASCADE.

28
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BpemeHHbIe npoueaypbl

B ommume OT XpaHUMBIX MPOLELYpP, BPEMEHHBIE MPOLEAYPhl KOMIMIMPYIOTCS H
BBIMOJIHSAIOTCS 32 OJUH IIAl, HO3TOMY JUI MX PaboThl OTMAfaeT HEOOXOAUMOCTh CO3/1aHUs
obobekta B/ «mponenypa» u Hanuuue B B/l cucremubix Tabmaun $$$PROC u $$$SPRCD.
CxoMnuiimpoBaHHas BpEMEHHas Ipoleaypa nomMeriaercss B pabouyro obnacts spa CYB/]
JIMHTEP, oTkyna 1 u3BIEKAIOTCS PE3YIbTAThl €€ BBIIIOIHEHUS.

BbinonHeHne BpeMeHHOMN npoueaypbl

Omnpenenenue oneparopa BHIMOIHEHUS BPEMEHHON IPOLEAYPHI.

Cneuudmnkauus

[1] <BpImoiHEHUE BPEMEHHOU MPOLEAYPHLI>: : =
EXECUTE BLOCK [AUTHID {CURRENT USER | DEFINER}]
[RESULT <tun ganueix>] [FOR DEBUG]
<upoueaypHsiit 010k>END

CuHTaKcu4yeckue npaBuna

[TpaBmwia odpopmiieHns <mpouenypHoTo OJoka> MpHUBENEHBl B pasaene OOmui Bug
MPOLIETyPHOTO OJIOKA.

B Hpumeuanue
Onuuu AUTHID u FOR DEBUG He 3allpellieHbl 10 CUHTAKCUCY, HO PEAJIbHO UX UCII0JIb30BaTh
3aTPyAHUTEIIHLHO.

Mpumepsbl

1) BpeMeHHad Opolenypa:
execute block result int

declare

var i int; //
code

io=1; //

print ("execute block™);//
return i; //
end;

2) BpemeHHas npolenypa Cc SQL-3amnpocoM:
create or replace table test (i int);
execute block result int

declare
var i int; //
code
i o= 12; //
execute direct "insert into test values(l)";//
execute "insert into test values(2)";//
return i; //
end;
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Bpemennbie npoueaypsl

select * from test;

3) BpemeHHasd Opolleaypa C KYPCOPOM:
execute block result cursor (i int)
declare //
var b typeof (result); //
code //
open b for "select i from test;"; //
return b; //
end;

4) PeKypCHMBHEIM BE30B BPEMEHHEIX IIPOLEIYypP:
execute block result int
declare
var i int; //
code
i = 123; //
execute direct "execute block result int for debug declare var i
int; //
code
i:=12; //
execute direct \"insert into test
values (3)\"; //

execute \"insert into test values (4)\"; //
return i; //
end;"; //

return i; //
end;
select * from test;
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MpeponpeneneHHble NnepeMeHHbIe Tpurrepa

Ctapoe n HoBoe 3HaYeHue nons B TpuUrrepe

BHyTpu Tena Tpurrepa IOCTYIHBI ClielUaIbHbIE MPEIONpEAEICHHbIE NMEPEMEHHbIE. JTH
MepEMEHHbIE UIMEIOT 3HaUYeHHe 00padaTbIBA€MOM 3aIMCH JI0 U ITOCJIE BBIIOJIHEHUS TPUTTEPHOM
oneparuu. C TOYKM 3pEHHUs Kojla TpUITEpa 3TU 3HadeHHs uMmeroT Tun CURSOR, TO
eCThb s oOpalleHuss K Moo o00pabaThiBa€MOIl 3alHCH HCIOJB3YETCSl KOHCTPYKLUS
<cTaTyc nosusa>.<uMs 1oJssa>. <VMs I0JIs> COOTBETCTBYET UMEHH I0JI TaOIHUIIbL.
<CTaTyc mnojssa> — UACHTU(PUIHUPYET HOBOE UM CTapO€e 3HAYEHHE ITOTrO MO (yKa3aHO BO
¢paze OLD [AS] uNEW [AS] npennoxenuss CREATE TRIGGER, wiu OLD u NEW ecnu
OLD [AS] uNEW [AS] He 3aJaHbl).

BHyTpu konma Tpurrepa, BbI3bIBAEMOI0 IMepea MoAM(UKAIMEH CTPOKU TaOIHUIIbI, MOXHO
[IPUCBAUBATh HOBBIE 3HAYCHHUS TOJISIM NIEpeMeHHOM NEW (uiu ToM, 4To yka3zaHa B NEW AS).
B sToM ciyuyae oHu OyayT MCIONb30BaThCS s (OpMUpPOBaHUS 3HAUE€HUsI 00padaThIBaeMoi
3aIMCH KaK pe3yJpTara BBIIIOJIHEHUS ONEpallii, C KOTOPOM CBA3aH TPUITEP.

3nayenust OLD u NEW ompezeneHsl He I BceX TpurrepoB. Tak, B Tpurrepe Ha INSERT
OINPEENIEHO TOIBKO 3HaueHue NEW, a B Tpurrepe Ha DELETE — tosibko OLD. B tpurrepax xe
Ha Becb STATEMENT 511 3HaueHus1 BOOOIIE HE OMPE/ICIICHBI.

Jnst nmoneit Tuna BLOB fomyckaeTcst padora ¢ OLD u NEW 3HaueHusiMu He 6onee 4000 Gaii,
IIPY TPEBBIIICHUN YKa3aHHOTO pa3Mepa OyIeT IpONCXOIUTh yCeueHne 3HaueHns. B Tpurrepe
c omueit AFTER UPDATE 3nauenue OLD nosnst BLOB-Tuna menoctymso.

Mpumep

create or replace table journal (table name char(66), operation
char (20),row_id int,time date,comment char (100));
create or replace trigger check auto before update on auto for
each row execute
code
if old.personid <> new.personid then
execute "select personid from person where personid= ?;" using
new.personid; //
if errcode() = 2 then
execute "insert into journal values
("AUTO', '"UPDATE', ?,sysdate, 'update to bad personid - IGNORED') ;"
using old.personid; //
return false; //
endif; //
endif; //
end;
update auto set personid = 1001 where personid = 2;
select * from journal;
|AUTO|UPDATE |2]03.11.2017:16:57:35|update to bad personid -
IGNORED |
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IIpenonpeneneHHbie nepeMeHHbIC TPUITEPA

TpurrepHble npeaukaThbl

Jlnis Tpurrepa MoryT ObITh Ha3HaYEHbI HECKOJIBKO YCIOBUH aKTUBU3ALUU (Yepe3 JIOTHUYECKYIO
onepauuto MJIN (OR)). B aTom citydae y3HaTh, KaKoe KOHKPETHO COOBITHE aKTUBU3UPOBAJIO
TPUITEP, MOKHO ¢ mnomompo Tpurrepusix mnpeaukatoB INSERTING, DELETING,
UPDATING.

TpurrepHsle mpeauKaTsl — 3TO MPEAOIPeIeICHHBIE IEPEMEHHbIE, KOTOPBIC, B 3aBUCUMOCTH OT
coObITus, mpuHuMatoT ogHo u3 3HaueHuil TRUE umu FALSE (tabnuua 3). C ux momoisio
MO>KHO OCYIIECTBIIATH Pa3NIuYHy0 00pabOTKy s pa3Nnu4HbIX coObITHI. Hampumep, BMecTo
TpeX UHIUBUAYATbHBIX TPUITEPOB Ha pa3HbIE COOBITHS MOXXHO HAINWCaTh OJUH TPUITED,
KOTOpBIi,f B 3aBUCUMOCTH OT COOBITHS, Oy/IET BBIMOIHITH Ty WU HHYIO OTIEPAIHIO.

Tabnuua 3. [IpuHumMaeMble 3HaU€HUs] TPUTTEPHBIX MPEAUKATOB

TpurrepHbiii npeguKaT IIpuHuMaemoe 3HaYeHHE
INSERTING TRUE, ecnu Tpurrep akTHBU3UPOBaH
oneparopom INSERT, nnaue — FALSE
UPDATING TRUE, ecnu Tpurrep akTHBU3UPOBaH
oneparopom UPDATE, nnaue — FALSE
DELETING TRUE, ecnu Tpurrep akTMBU3UPOBaH
oneparopom DELETE, unaue — FALSE

TpurrepHple NpeauKaThl IMO3BOJSIOT ONPEACIUTh THII COOBITHS, Ha KOTOpoe cpaboran
TpUrrep, Ho He MOMeHT cpabatweiBanus Tpurrepa: 10 (BEFORE), mocine (AFTER) wm
BMecTo (INSTEAD OF) npousomemiero coositus. st yrouHeHUss MOMEHTa cpabaThIBaHUS
TpHUTTEpa UCTIONB3yeTcs QYHKIUSA sysevent () HMpOIEaypPHOTO sS3bIKa.

Mpumep

create or replace table test(ch char(10));
create or replace table result(ch char(10));

create or replace trigger tl aaa before insert or update or delete
on test for each row execute

code
if (inserting) then
execute "insert into result values ('inserting');"; //
endif; //
if (updating) then
execute "insert into result values ('updating');"; //
endif; //
if (deleting) then
execute "insert into result values ('deleting');"; //
endif; //
return true; //
end;

insert into test wvalues('value 1'");
update test set ch = 'value 2' where ch = 'value 1';
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IIpenonpenesneHHbie nepeMeHHbIC TPUITEPA

delete from test where ch = 'value 2';
select * from result;

CH

|inserting |
|updating |
|deleting |

KonuyectBO 00paboOTaHHbLIX CTPOK

IIpenonpenenennas nepeMeHHas ROWCOUNT CONEpPKUT KOIUYECTBO CTPOK, DPEAJBHO
oOpaboTaHHOE MocieAHeld KoMmaHIoW. Tpurrep 3amyckaercs He IMpPHU IOIBITKE H3MEHUTh
KOHKPETHYIO CTPOKY, @ B MOMCHT BBITIOJIHCHUS KOMaHIbI U3MCHCHMS.

Jlns onepaunﬁ DELETE m UPDATE (B TOM YMCJIE I KaCKaJJHBIX onepaunﬁ), a TaKXKe JJId
onepauuu INSERT FROM SELECT nepemeHnHass ROWCOUNT comepKuT o01iee KoIn4ecTBO
yAANEHHBIX WIM MOJU(PHUIMPOBAHHBIX 3alUCei (11 KAaCKaJHBIX OINEpaluil — KOJIMYECTBO
yAanEHHBIX/MOU(PHUIIMPOBAHHBIX 3alMCel Ha TEKylLIeM YpPOBHE), s omepanuii INSERT,
DELETE CURRENT, UPDATE CURRENT nepeMeHHas COIEPKUT 3HaueHue 1.

Mpumep

Cnenmyer pa3nuuarh MpeNoNpeAcNieHHYI0 TMepeMeHHylo ROWCOUNT u  (yHKIHUIO
rowcount () (KoTopas BO3BpalaeT KOIMYECTBO 3alucell B Kypcope).

create or replace table test(i int);

insert into test values(l);

insert into test values(2);

create or replace table test result(ch char(20));

create or replace trigger test tr before update on test for each
statement execute FOR DEBUG

code
execute "insert into test result(ch) wvalues(?);" using
itoa (rowcount); //
execute "select make from auto;"; //
execute "insert into test result(ch) wvalues(?);" using
itoa (rowcount()); //

end;

update test set i = 100;
select * from test result;

| 2
[1000

UpeHTndmkarop KaHana

[IceBnonepemennass SESSIONID comepXHT HACHTHU(GUKATOp KaHajda, B KOTOPOM ObLI
AKTUBU3MPOBAH TPUITEp WM 3allyllleHa Ha BBINOJIHEHUE XpaHuWMas mnpoueaypa. Jus
BJIOKEHHBIX BBI3OBOB MPOLEAYP U TPUITEPOB B KadeCTBE SESSIONID HCHOJIB3YyETCHA
SESSIONID BepXHEro KaHaia.
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IIpenonpeneneHHbie nepeMeHHbIC TPUITEPA

WUnentudukarop kanana cozgaercs siapom CYBJ[ npu BBINOIHEHUHM MOJIB30BATENIEM
coeauneHust ¢ b/ (OTKpbITHS KaHana) M OCTaeTcs HEM3MEHHBIM Ui BCEX IOAKAHAIOB U
KypCOpPOB, IOPOXKAAEMBIX TP BBIIIOJIHEHUH T0JIb30BaTENbCKUX SQL-3a11pocoB, TpUITepoB U
XPaHUMBIX IIPOLENYP IO 3TOMY COEANHEHHUIO.

Tun 3HaueHus ncesgonepeMeHHon SESSTIONID — BIGINT.

3HayeHHe UIACHTHU(PHUKATOPA COOTBETCTBYET MO0 SESSIONID U3 CHUCTEMHOW TaOIUIIbI
$$S$CHAN u nceBno3HayeHnio SESSTIONID B SQL-3anpocax.

Mpumep

[Tpumep wucmonb30BaHUS MCEBRONEpeMEHHOW SESSIONID cM. B ONHMCAaHUU (YHKLUUHU

sysevent().
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OOwuun BMA npouenypHoro 6rnoka

OHpC,Z[CJICHI/IG OIMMCAaHUs IPOUCAYPHOIO OI10Ka.

Cneuundmkauusa

[1] <upomemypHsIii O0K>: : =
[<6nok onmcanmit>]
<OJ0K Komga>
[<610k 06pPabOTKM UCKITFOUECHU™ |
END;

dopmart 6roka onmMcaHumn

Omnpenenenue 610Kka ONUCAHUM MPOLIEAYPHOTO OJI0Ka.

Cneuudmnkauus
[1] <Onok omnmcanwit>: : =
DECLARE [<onucanue nepeMeHHON™>|<onucaHue UCKIIYeHU™>]|...]
[2] <omnucaHue mepeMEeHHOW>: : =
VAR <ums nepeMeHHOI™> {<IpoCTOil THUIl JTaHHBIX>
[DEFAULT <unuumanuzatop>] | <COCTaBHOW THUN JaHHBIX>};
[3] <omumcaHWe UCKITIOUCHUS ™ : : =
EXCEPTION <ums uckmodenus> FOR {<Bua uckioueHns™|<KoJ 3aBEPIICHUSI> } ;

CuHTaKcu4yeckue npaBuna

1) Onucanue nepeMeHHBIX MTPOCTOTO TUTIA AHATOTUYHO OMUCAHUIO TPYIIIHI TAPaMETPOB:

VAR <cnmcokxk mMeH> <tun> [DEFAULT <COMCOK MHMLIMaAJIMU3ATOPOB>];

2) OOpaiieHue K 3JI€MEHTaM MacCuBa BBIMOJIHACTCS C IMOMOIIBIO KBaJpaTHBIX CKOOOK.
Hanpumep, z[3].

3) IlpucBoenne NULL-3Hauenus Bcemy MaccuBy (Hampumep, z:=NULL) mnomHocTbIO
OYMIIIAEeT MacCuB (pa3MEPHOCTb MacCcHBa CTAHOBUTCA PaBHOI 0).

4) MaccuBbl 6e3pa3MepHbIe, IPU 00pAIICHUH K OTCYTCTBYIOLIUM 3JIEMEHTaM BO3BpaIlaeTCs
NULL-3Hauenue.

5) aaekcoM MaccuBa SIBISIFOTCS HeOTpUIareabHblie 3HadeHus Tuma SMALLINT.
6) He mognepxuBaercs:

* OMNHCaHWE MACCHBOB B MACCHBE (CHHTAKCHUC array array);

* OMHCaHUE MAacCCHBA BHYTPH Kypcopa (CHHTAKCHUC array cursor);

* OMNHCaHUE MACCHBa KypCOpPOB (CHHTAKCHUC array array cursor).

7) Ilpu onmcanuu maccuBa OaiT (array byte (128)) HEBO3MOXKHO 0OPATUTHCS K OTIACIIBHOMY
OaiiTy (TOTy4yaeTcsi MacCUB MAacCHBOB, TPYIHOCTH C OTCYTCTBHEM UEpapXuu B
CHUHTaKcuce), T.e. cuHTakcuc z[3][5] Hemomyctum.

[Tpumep
declare var z array varchar (256);

8) <Bunbpl HCKIIOUEHUI™> MPOLETYpPHOTO S3bIKA U HMX JE€CATUYHBIE KOJbl IPHUBEIEHBI B
Tabnure 4.
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OO0muii BUJ npouneaypHoro 610ka

Ta6n1/1ua 4, HepequL <BHUJIOB HCKIIIOYCHHUII> ONpoucaAypHOTO sA3bIKa U UX ACCATHYHBIX

KOJIOB
Buja uckiaroueHus Kon Onucanne

DIVZERO -2 |JleneHue HA HOJIb

UNDEFPROC -3 |llonmbITKa BBI30Ba HEONPEAEIEHHON XpaHUMOMN
IPOLIETYPbl WIH OTCYTCTBUE IPUBUIIETUU HA BHI30B
XPaHUMOM MPOLEAYPHI

BADPARAM -4 |HeBepHbIil napaMeTp XpaHUMOW MPOLETYPbl UIIN
CTaHJIApPTHON (QYyHKIIUH.

BADINDEX -5 |HenpaBWIbHBINA MHIIEKC MACCHBA WM CTPOKU OalT
(BYTE, VARBYTE)

BADRETVAL -6 |HenomycTtumblil THII BO3BpAIla€MOI0 XpaHUMOMN
MPOLIEyPOY 3HAYECHUS

NULLDATA -7 |IlombITKa BBITOJIHUTE HEAONYCTUMYIO OIEPALUIO C
NULL-3HaueHueM (BbIYHCICHUE BBIPAKEHUS TIPU
OTCYTCTBHUH JIAHHBIX)

NOMEM -8 |He ymaercs BblienUTh NaMATh MOJ] IEPEMEHHBIE
(0OBIYHO — MPEBBIIIIEH OOITUH pa3Mep MaMsITH,
pasMep OTIIeIbHON MEPEeMEHHON U T.I1.)

BADCURSOR -9 |HecootBercTBHE CTPYKTYPBI KypcOpa KOJIUYECTBY
W/WTH TUTIAM 3amuceit 3ampoca (Mpu OTKPBITUN
WJIM BO3BpaTe Kypcopa)

CURNOTOPEN -10 |ITombitka BeimonauTh FETCH unu CLOSE mns
Kypcopa, KOTOpPBIH HEe OBbLT OTKPBIT

BADCODE -11 |HeBepHblii 6alT-KOA CKOMITUIUPOBAHHOM
XpaHUMOM mpoueaypsl (ycTpaHseTcs
NEPEKOMITUIISIIUEH MPOLIETyPHI)

TRIGQUERY -12  |BezoB SQL-3ampoca B XxpaHUMO# TIpoLeaype,

B KOTOPOM 3ampenieHo ucnonb3oBanue SQL-
3apocoB

APPENDNOTSTARTED -14 |Tlepen momaveii putm He OBLUTO BRI3BAHO OIEpPaToOpa
start append, Wi OH 3aBEPIINIICS HEYAAYHO

QUERYWHENAPPEND -15 |[Mexny start append u end append Henb3s
HCIIONIB30BaTh execute

APPENDACTIVE -16 |IlonbiTKa BBIIONHUTG start append, korga
npeasiaymui start append He ObLT 3aBEPIICH MPU
oMoy end append

APPLICATIONERROR -17 |Coo0iieHue creHepupoBaHo QyHKIHEH
raise_error()

INVTRSTATE -18 |Ommubka ¢ cocTosiHUEM TpaH3aKIH (Yare
BCETO — KOJTUYECTBO OTKPHITUI HE COBMAIACT C
KOJIMYECTBOM 3aKPBITUH TPaH3aAKITIH)

OVERFLOW -19 |IlepenosnHenue TUa NEPEMEHHON

CUSTOM <uyuncao> -100 |Konx 3aBepiiieHHs OJIb30BATEIBLCKOTO UCKITIOYEHHUS

CYB JIMHTEP
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OO0muii BUJ npouneaypHoro 6/10ka

9) <Kom 3aBepumenus> — koabl 3asepuieHuss CYBJ[ JIMHTEP (cm. poxyment «CYB/I
JIMHTEP. CipaBOYHHK KOJOB 3aBEPUICHUS ).

10) MakcumainbHasi JUIMHAa CTPOKOBOM IlepeMeHHOM npoieypHoro si3pika 3919 cumBoinos. Ho
€CJIU B OIIepaTope

execute direct "insert into table results values('"+str+"');";
CTPOKOBOM TIEPEMEHHOM Str MpUCBOWTH 3HaueHue MmHOW 3900 cuMBOIOB (MEHbIIE,
yeM MaKCHMMajbHas JJINHA), TO BCE paBHO BO3HUKHET uckimrouenne NOMEM, noromy
YTO 3HaUYEHUE, KOTOpOoe CTOUT mocie execute direct — 3TO TOXe CTPOKOBOE 3HAYEHHE, U
rmoJiyqaemasi B pe3yJbTare CyMMapHas JJIMHa CTpPOKH "insert into table results values" u
MIEPEMEHHOI str MPEBBIIIAET I0IYCTUMOE 3HAYCHHE.

11) mMena monb30BaTENbCKUX HCKIIOYEHUH JIOKalIbHbI B KaXA0H mpouenype (OHU
BO3BpallaloTcd ¢ mnomoulbio (¢yHkuuu raise error()). Ilpu ompeneneHun Takux
UCKJIIOYEHUH UM aBTOMAaTHYECKH MPUCBAMBAIOTCS BHYTPEHHME KOAbl. YTOOBI mepenarb
TaKOe UCKITI0YeHHe Ha BbI3bIBaromuil ypoBeHb (RESIGNAL) 1 koppekTHO 00paboTars ero
TaM, He00XOAUMO, YTOOBI KOJIbI TOTO HCKIIFOUEHHM S, KaK Ha BHI3BIBAIOILIEM, TAK U HA YPOBHE
Ipouenypsl coBnananu. it 3TOro MOXHO SBHO 3a1aTh KOJ U ITOJIb30BATEIbCKOIO
UCKJTIOUeHUs (1IeJI0€ YUCIIO):

CUSTOM <kom>

12) ITonp30BaTeNIbCKME UCKITFOUEHUS HUKOTZIA HE COBMANalOT ¢ kKomamu 3aBepuieHus CYB/]
JIMHTEP (oHu XpaHATCS €O 3HAKOM MHUHYC).

13) HeobOpabotannoe uckitoueHue B Tpurrepe skBuBaiieHTHO FALSE (3ampety). I[locne
BO3HUKHOBEHUSI HCKJIIOUYEHHS B OJHOM U3 TPUITEPOB (€CIM OHM MOTYT 3alpPETHTh
OTIepaIiIO) BBIMOJIHEHUE JAPYTUX TPUITEPOB Mpojoiikaercs. T.e. Bce TpUITEphbl OyayT
BHIMONHEHB! (oaHako, eciu onuH u3 BEFORE-tpurrepoB 3amperun omnepaiuio,
TO omepanuss He BBINONHHUTCS, U coorBercTBytomme AFTER-tpurrepsl Toxe He
BBITIOJTHATCS ).

Mpumep 6noka onnucaHum

declare
var a,b typeof (result);
var i1 int default O0;
exception badcur for badcursor;
exception notab for 2202;

dopmaTt 6r5ioka koga

Omnpenenenue onucanus 0J0Ka Kojia MPOIEIYPHOTO S3bIKA.
[1] <O6nok xoma>: :=
CODE [<omepatopsr>] | [<BnoxkeHHBINH 010Kk>] [<610K 00paboTku uckinrouennit>] END;
[2] <BnoxeHHBIN OJIOK>: : =
CODE [<omepatopsr>] | [<BnoxeHHBIN 010Kk>] [<610K 00padoTku uckiarouennit>] ENDJ;]

CuHTakcu4yeckue npasuna

1) IlpencraBnenus Tena MPOIEAYPHl B BHJEC HEpPApXWU BJIOKEHHBIX OJIOKOB BO3HHUKAET
NPy HEOOXOMUMOCTH JIOKAJIU3alMK OO0pabOTKH HMCKIIOUYCHHH, HAlpuMep, HCKIIOYCHHE
NULLDATA MoeT TeHepupOBaThCsl B KaXJIOM BJIO)KEHHOM OJIOKE W B KaXXIOM M3 HUX
JTIOJDKHO 00pabaThIBaThCs IO COOCTBEHHOMY ITPABUITY.

2) Ecnu BIOXEHHBIH OJIOK COACPKUT <OJIOK 0OPaboTKM MCKJIIOUEHMI>, WIK OJIOK
00paboTKH cofepkuT omneparop RESIGNAL, TO BO3HHUKIINE B 3TOM BIIOKEHHOM OJIOKe
UCKITIOYeHHs1 00pabaThIBAIOTCS CHAaYaja B €ro <6jioke oOpabOoTKM MCKIINUEHNL>.
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3)

4)

CREATE
DECLARE

Ecnu BroXKeHHBIN OJIOK HE CONEPXKUT <OJIOK 0OOpaboTKM MCKJIINUYEHU> WU
UCKJTIOYEHHE HE MOXKET ObITh 00pabOTaHO B €ro <6jioke oBpabOoTKM MCKIIOUEHMI>,
to nipu 3amycke siapa CYBJ] JIMHTEP ¢ xmtouom /COMPATIBILITY=RESIGNAL ALL
UCKJTIOYEHHUE TIepeaaeTcs [0 HepapXuu Ha CIIEeIYIOIINe BIOKEHHbIE OJIOKH (T.€. IPU TaKOM
zamycke siapa CYB/] HeT HeoOXOAMMOCTH B KaXKIOM BIIOKEHHOM OJIOKE SIBHO BBIMIOJIHSATH
oneparop RESIGNAL), B npoTuBHOM ciydae 00pabOTKa UCKITIOYEHUS Cpasy MepeaacTcs
Ha <BJIOK 0OpPabOoTKM MCKIIOUEHMI> CAMOT0 BEPXHETO YPOBHSA (€CIH 3TOT <BJIOK
00paboTKM MCKIIOUEHUN> 3a/1aH).

Ha T060M YPOBHE BJIO’)KEHHOCTH pu OTCYTCTBHUH KJIo4Ya
/COMPATIBILITY=RESIGNAL ALL Bce HeomnpeneneHHple B OJOKE OMMCAHUI
UCKIIFOUEHUs, KPOME KPUTHUYHBIX JUIsl MCHOJHEHUs, WTHOpUpYHOTCA. KpuThuHbIMH
cuntatrorcsi ciaenyromme wuckiouenus: DIVZERO, UNDEFPROC, BADPARAM,
BADRETVAL, BADCURSOR, CURNOTOPEN, NOMEM, OVERFLOW. Ecmu
MPOUCXOTUT TaKOe WCKIIOYEHHe, W M Hero Her oO0paboTuuka, aBTOMATUYECKU
BBITIOJHSETCSl 3aBEpIICHUE TMPOLEAYphl C TMepeaadyeil HCKIIOYEHHH BhIlle, B OJIOK
BBI3BaBILEH MPOIIETyphl, U3 KOTOporo npousoien Boi30B (¢ NULL-3HaueHueM B KauecTBe
BO3BpaIaeMoro 3HadeHus1) (cM. Taxxe orneparop RESIGNAL).

Uckmrouenus, He oTHocsmmecs K cnucky kputuunbix (DIVZERO, UNDEFPROC,
BADPARAM, BADRETVAL, BADCURSOR, CURNOTOPEN, OVERFLOW),
Harpumep, NULLDATA, nipu orcytctBum kiatoua /COMPATIBILITY=RESIGNAL ALL,
BosHuKIIHE B 6110ke CODE...END, He nomaayT B 00paboTYuK MpeabIIyImero ypoBHsI.

Hanpuwmep, npouenypa
OR REPLACE PROCEDURE TST CODE () RESULT INT FOR DEBUG

VAR v, z int;
EXCEPTION NULLDATA for NULLDATA;

CODE
vi=3;
CODE

z:= NULL;

Ve
END

z + v;

RETURN O;

EXCEPTI
WHEN

ONS
NULLDATA THEN

RETURN 1;

END;

CALL ts

t code();

result=1

CREATE
DECLARE

BepHET pesynbrar 1, T.K. Bo BnoxeHHoM O1oke CODE... END Hert cBoero o0paboTunka
UCKJIIOUCHHUH, M CTCHEPUPOBAaHHOE B HEM MCKJIIOUECHHUE Oy/eT mepeaaHo Ha oOpaboTKy Ha
MIPEALIECTBYOIINN 10 UEPAPXUU YPOBEHB.

A mpouenypa:
OR REPLACE PROCEDURE tst code () RESULT INT FOR DEBUG

VAR v, z INT;

38
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EXCEPTION NULLDATA FOR NULLDATA;
CODE
v:i=3;
CODE
z:= NULL;
vi= Z + Vv;
EXCEPTIONS
WHEN NULLDATA THEN
RETURN O;
END
EXCEPTIONS
WHEN NULLDATA THEN
RETURN 1;
END;

CALL tst code();
result=0

BepHET pesynbrar 0, T.K. Bo BiokeHHOM O10ke CODE... END ecth cBoil 00paboTunka
UCKJTIOYCHHUH, MOATOMY CT€HEpPHpPOBAHHOE B HEM HCKIIOUeHHE He OyneT mepemaaHo Ha
00paboTKy Ha MPEIIIECTBYIOIIHIA 110 HEPAPXUU YPOBEHb.

Mpumepsbl

1)
create or replace procedure tst code() result int for debug
declare

var make char (20);

exception no data found for 2;

exception notab for 2202;

var val ret int;
—— codel - [EepPBBMM BJIOXEHHBIM OJIOK
code

code

execute "select distinct model from auto where make like 'F

%'and

personid=90;" into make;
exceptions
when no data found then
val ret:=-1;
goto ret;
when notab then
val ret:=-2;
goto ret;
end
—-— code2 - BTOPOM BJIOXEHHBEM OJIOK
code
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execute "select distinct model from auto where make like 'F%'and
personid=-1" into make;
exceptions
when no data found then
val ret:=-3;
goto ret;
when notab then
val ret:=-4;
goto ret;
end

ret: return val ret;

end;

call tst code();

result -3

2)
create or replace procedure tst code() result int for debug
declare
var make char (20);
exception no data found for 2;
exception notab for 2202;
var val ret int;
// codel - MEPBHM BJIIOXEHHHM OJIOK
code
val ret:=100;
code
execute "select distinct model from auto where make like 'F
%'and personid=-1;" into make;
code
execute "select distinct model from auto where make like 'F
%'and personid=90;" into make;
exceptions
when no data found then
val ret:=-3;
goto ret;
when notab then
val ret:=-4;
goto ret;
end
exceptions
when no data found then
val ret:=-1;
goto ret;
when notab then
val ret:=-2;
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goto ret;
end
ret: return val ret;
end;

call tst code();
result -1

dopmaT 6110Ka 006pPadOTKU UCKIHOYEHUN

Omnpenenenue onvucanus 610ka 00pabOTKU UCKITIOUEHUH.

[1] <O6nok 0OpabOTKHM UCKITFOUCHUI™ @ : =

EXCEPTIONS

WHEN <ums ucknrouenus>[, ...] THEN

[<omepatopsr> | IGNORE]

[WHEN <ums ucknrouenus>|, ...] THEN

[<omepatopsr> | IGNORE]]

... [WHEN OTHERS THEN

[<omepatopsr> | IGNORE]]

[WHEN ALL THEN

[<omepatopsr> | IGNORE]]

CuHTaKcu4yeckme npaBuna

1) <Mms wucksoyeHrg>[, ..] —3TO OAHO WK 00Jiee OMpeNeICHHBIX B OJIOKE OMMCAaHUN
HMMEH, pa3/CeJICHHBIX 3aIsThIMHU.

2) Ilpu BO3HMKHOBEHHH HCKIIIOUEHHS MIEPEMEHHOMN, IpU 00paboTKe KOTOPOH BO3HUKIIO 3TO
uckiroueHue, npucsauBaercs NULL-3Hauenue.

3) ®paza WHEN <cnomMcok wmMeH wuCKJodyeHui> THEN <omepaTopkr> 3aaaeT
00pabOTKy KOHKPETHBIX JIEKJIApUPOBAHHBIX B OJI0KE ONMKMcaHui uckioueHui. ckiouenus
MOXHO TIpyHniupoBarb B OTACIbHBIC MNOArPYyIIIbBl B 3aBUCMMOCTH OT aJilfOpUTMa HX
00paboTKH.

4) ®paza WHEN OTHERS THEN <ornepaTope> 3alaeT 00paboTKy Bcex
JNEKIapUpPOBaHHBIX B OJIOKe ONUCAaHWHA HCKIIOUYEHUH, 00paboTka KOTOpBIX HE
NpeayCMOTpPEHa B Mpenblaynux ¢ppazax WHEN....

5) ®paza WHEN ALL THEN <omnepaTophl> rapaHTHPyeT 00padOTKy BCEX BO3HHKIIHX B
nporenype uckiarouyeHud. OHa OTHOCUTCSI KO BCeM He 00pabaThiBaeMbIM B MPEIBIIYIIIMX
¢pazax WHEN... HCKIIOYEHUSAM (KaK IEKIapUpPOBAHHBIM B OJOKE ONMMCAHUM, Tak M He
JICKJIAPUPOBAHHBIM).

6) Oneparop IGNORE 3acTaBisieT MPOIEAYPY WTHOPHUPOBATH MEPEUYUCICHHBIE KPUTHYHBIC
uckmodeHusd. KputnuneiMu cuurtatorcess uckimodeHus: DIVZERO, UNDEFPROC,

BADPARAM, BADRETVAL, BADCURSOR, CURNOTOPEN, OVERFLOW.
HexkpuTHuHbIE HCKIIIOYEHNSI HITHOPUPYIOTCS IO YMOJIYAHUIO.

Korma B mpouenype nmpoucxoauT yKa3aHHOE HMCKIKOYEHHE, YIPaBICHUE NEpelaeTcs Ha
COOTBETCTBYIOILLIME OIEpaToprl nociae WHEN, KOTOpbIE€ BBINOJIHSAIOTCS 0 CIEAYIOLIETO
WHEN, mocie 4Yero MPOUCXOIUT BO3Bpar M3 MPOLEAYpbl (aHAIOTUYHO ONEpaTopy
RETURN). BremonHeHnue mpoueaypbl MOXKET OBITh MTPOJOKEHO ¢ TTOMOIIBI0 OIleparopa
GOTO.

7) Ecnu xoHcTpykumu WHEN, WHEN OTHERS m WHEN ALL HE 3aJaHbl, TO UCKIIOYEHUS,
JUIST KOTOPBIX HE 3a/laH Koa 00paOOTKH, HO KOTOpPHIE OMpENeseHbl B OJIOKE OMHUCAHUH,
aBTOMAaTUYECKU TepealoTcs Ha BepxXHUM ypoBeHb (RESIGNAL). Bece HeompeneneHHbIE
B OJIOKE OMHMCAaHWUN UCKIIOYEHUS, KPOME KPUTHUYHBIX ISl MUCTIOJHEHUS, UTHOPUPYIOTCS.
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KputnunbiMu — cumtatrorcss  crepyromue uckmoueHus: DIVZERO, UNDEFPROC,
BADPARAM, BADRETVAL, BADCURSOR, CURNOTOPEN, OVERFLOW. Ecmu
IPOMCXOIUT TaKoe MCKIIOUEHUEe, W JUIsl Hero HeT o0padoTyMKa, aBTOMAaTHYECKH
BhITOTHACTCI RESTGNAL.

Mpumep 6noka 06paboTKn NCKNOYEHUN

exceptions
when notab then
close first cursor;
goto notab recovery;
when badcur then

success := false;
when others then

success := false;

resignal;

Mpumep ucnonbsosaHus ¢passi WHEN ALL...

create or replace procedure "te" (in i int) result int for debug
declare
exception el for custom 1;
exception e2 for custom 2;
code
if 1 < 0 then
signal el;
elseif i > 10 then
signal e2;
endif
execute direct "select * from gwert;";
return 0;
exceptions
when el then
return 1;
when others then
return 2;
when all then
return -1;
end;

Mpumepbl ucnonb3oBaHus dpasbl IGNORE

1)
create or replace procedure TEST (in i int) result int
declare
exception DIVZERO for DIVZERO;
var j int;
code
3:=10/0;
return 1;
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exceptions
when DIVZERO then
ignore;
end;

execute TEST (1) ;
PesyJsibTaT BHIIOJHEHUI :
return value =1

2)
create or replace procedure TEST (in i1 int) result int
declare
exception DIVZERO for DIVZERO;
exception CURNOTOPEN for CURNOTOPEN;
var j int;
var ¢ cursor (i int);
code
close c;
3:=10;
return j;
exceptions
when DIVZERO
then resignal;
when others
then ignore;
end;

3)
create or replace procedure TEST (in i int) result int
declare
exception CURNOTOPEN for CURNOTOPEN;
exception DIVZERO for DIVZERO;
var j int;
var ¢ cursor (i int);
code
close c;
3:=10;
return j;
exceptions
when all then ignore;
end;

4)
create or replace procedure TEST (in i int) result int
declare

var J int;
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var ¢ cursor (i int);
code

close c;

3:=10;

return j;
exceptions

when all then ignore;
end;

)
create or replace procedure TEST
declare
exception DIVZERO for DIVZERO;
exception CURNOTOPEN for CURNO
var j int;
var ¢ cursor (i int);
code
close c;
3:=10;
return j;
exceptions
when DIVZERO, CURNOTOPEN then
end;

(in 1 int) result int

TOPEN;

ignore; //

44
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MmobanbHble nepeMeHHble XPaHUMbIX
npoueayp

[Tpouenypusiii s361ik CYBJ] JIMHTEP nognepxuBaer MexaHU3M IIIOOQIBHBIX TEPEMEHHBIX
npouenypHoro si3bika (cM. JokyMeHT «CYBJ] JIMHTEP. Apxutektypa CYBJ1»).

B mporecce BBHIMONHEHUS XPaHUMBIX TPOIEAYp 3HAYCHHs] TIOOATBHBIX IEPEeMEHHBIX
XpaHATCS B JIOKAJTBHOW JUISI Ka)XJOH IOJB30BAaTENbCKOM CECCHHM OOJIACTH TJI00ABbHBIX
MIEPEMEHHBIX, T.€. OJTHA U Ta K€ ITI00aTbHAasI IepeMEHHAas B KX 101 MOJIb30BaTEILCKON CECCHH
OyIeT UMETh CBOIO KOMHIO. DTO O3HA4aeT, YTO 3HAYCHHWE OJHOW M TOHW ke ImoOanbHOU
MEPEMEHHON MHAMBHUIYaJIbHBI B KAXKJIOW MOJI30BATEIbCKOM CECCUU U HE JOCTYIHBI B IPYTUX
MOJTE30BATENBCKUX ceccusix. /st mocTymna K oOIIMM JaHHBIM M3 Pa3HbIX MOIH30BATEIHCKUX
ceccuii He0OX0IMMO HCIIONIb30BaTh CTICIIUANLHBIC MTOB30BaTeNbCKHUE TaOMUITH B/1.

Jns sddexTuBHOTO A0CTynma K TIOOAIbHBIM TIEPEMEHHBIM B 00JacTH TJ100abHBIX
MEPEMEHHBIX BEIETCS XEII-Ta0MuIa IEPEMEHHBIX, DJIEMEHTaMH KOTOPOI! SIBIISIETCS CMELICHHE
Hayasa [EeNOoYKU MePEeMEHHBIX C JaHHOW Xell-CyMMOU B 00JaCTH MEPEMEHHBIX. XelI-cyMMa
MepEeMEHHOM BBIYUCIISIETCS IyTeM nobaiTHO# oneparuu XOR uaeHTrdukaTopa nepeMeHHon
(a HE UIMEHM TIEPEMEHHOM ).

CriennanbHbI  Omeparop JEKJIapUpOBaHUs [NOOAJbHBIX MEPEMEHHBIX B IPOLEIYPHOM
seike CYBJ] JIMHTEP He ucnonb3yercs — 1100aIbHON MEPEeMEHHON 00BSBISICTCS JII000E
HEOIpeeNIeHHOe UMs (Cpelu JIOKAIbHBIX MePEeMEHHbIX, PyHKIMHA U T.71.). [IpocMoTp Takmx
HEONpPEIEJICHHBIX MMEH BBITIONHAETCS ¢ nomombio SQL-3ampoca k cucrteMHON Tabmuie
n100aJbHBIX NEPCMCHHBIX W TIPpHU YJAYHOM IIOHUCKEC HafII[eHHaH NEpEMCHHAs BKJIIOYACTCA
B CIIMCOK TEPEMEHHBIX XPAaHMUMOH IMPOLERyphl C 3HAYCHHUEM I10 yYMOIYaHUIO (€CITH OHO
ObUTO 3aJaHO TPH CO3laHUM/MOomM(UKAIMKH TI00ambHON mepemeHHoW). Ecnmu 3HaueHume
M0 YMOJYaHHUIO OTCYTCTBYET, TO TI€pEMEHHas TIepej] HMCIOJIb30BaHHEM JODKHA OBITh
HHULUAJIM3UPOBAHA.

N3meHeHus 1100aJIbHBIX MNEPpECMCHHBIX, ITPOU3BOAUMBIC B OJHOM MOJIL30BATEIbCKOM ceccun,
HC BHUJAHBI B APYTIUX IIOJB30BATCIIbCKUX CCCCHAX — B KaXkJI0M I0JIb30BaTEIbCKOM CECCHUM
HCIOJIB3YCTCA CBOH JTOKaJIbHBIN Ha60p TCKYIIUX 3HAYCHUM OJHMX U TEX XKE [I100aIbHBIX
NEPpCMCHHBIX, ITO3TOMY JIA oOMeHa HH(pOpMaHHeﬁ MCKAY OAHOBPECMCHHO pa6OTaIOI_I_II/IMI/I
MMOJIb30BaTCIsAMU  CJICAYCT HCIIOJIb30BaTh HC rI100aIbHbIC NEpCMCHHBIC, a CIICHUAJIbHLBIC
IOJIB30BAaTCIbCKHUEC Ta6.III/II_U>I.

[moGanpHble MEepeMeHHbIE HEIb3s MCIOJIb30BaTh B KayecTBE MapaMeTpoB JIIOOOro THUMa
XpaHUMBIX IPOLEAYD.

Coznanne/mMmonudukanms/ynaaeHiue TII0O0ATbHBIX MEPEMEHHBIX BBIMOIHACTCS C MOMOIIBIO
cootBercTBYIOUX SQL-koHCcTpyKumidi (cM. gokymeHT «CYBJ/[ JIMHTEP. CnpaBoyHUK 110

SQL»).
Mpumepsbl
1)
create if not exists variable abc int = 10;
create or replace procedure rabc() result int code return abc;
end;

execute rabc () ;

return value = 10
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2)
create or replace variable Org wvarchar (256) ='3A0 HII «PEJISKC»';
create or replace procedure company () result varchar (20) code

return Org; end;
execute company () ;

return value = 3A0 HIII «PEJISKC»

3)

create or replace variable invoice varchar (20)='A/5211"' ;

create or replace variable date invoice date=to date('23.04.2014"',
'dd.mm.yyyy"');

create or replace procedure pay() result varchar (50)
declare
var ret varchar (50); //
code
ret := "Homep cuera: " + invoice +". Jlara: "+ dtoa(date invoice,
"dd.mm.yyyy"); //
return ret; //
end;

execute pay () ;
return value = Homep cuera: A/5211. Jara: 23.04.2014

4)
create variable abcd int = 1;
create or replace procedure 7Z7ZZ 1() result int
code
return abcd;//
end;

select count (*) from S$SSSPRCD where PROCID IN (select $$$ID from $$
SPROC where $$SNAME LIKE '$ZZZ 1%');

| 1]

5)

create or replace variable abcd int = 1;
create or replace procedure 7ZZZ 1() result int
code

abcd:=abcd+1000; //
return abcd;//
end;
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execute 77272 1();
return value = 1001
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OnepaTopbl

OO0t BuA 1000T0 UCTIOTHSAEMOTO OMepaTopa CIeIyOIIHA:

[<mMeTka>:] <TeJjio omepaTopa>
<MeTKa> MPEACTABISIECT COOOM UMsI, 32 KOTOPBIM CJIEIyET IBOCTOUYHE.

<TeJIo omnepaTopa> Omnpenensercs ero GyHKINOHAIbHBIM Ha3HAaUCHHEM.

OnepaTop-BbipaXeHue

Ha3HauyeHue

HasnauenueM omepatopa SIBIseTCSl BBIUYMCICHHUE 3a/IaHHOTO BhIpakeHHsA. OOBIYHO CMBICIH
ATOTO OIeparopa 3aKIuaeTcss B JOCTIKEHHH N0004YHOro 3¢p@dekra mnpu BHIUKUCICHUH
BBIPQXKEHHSI, @ UMEHHO ITPUCBOECHUY 3HAUEHUH U BbI30BE CTaHIAPTHHIX (QyHKIMI. CHHTaKcHC
BBIPQKEHHUI B XpaHUMBIX MPOLIEAYPaX PACCMOTPEH HIKE.

CuHTaKkcuc

<BBIPAXEHMUE>;

Mpumepsbl

i := 0;
sum := eif[ c.i < 100 ] sum + 10 else sum + 100;

YcnoBHbIN onepaTop

Ha3HauyeHue

YcnoBHBIN orneparop MpeaHa3HaueH JAJisi OpraHu3alyi BETBICHHM B MPOLeCCe BHIMOTHEHUS
XpaHUMOM MPOLIEAYPHI WK TPUTTEPA.

CuHTaKkcuc

IF <BplpaxeHue ycjoBua 1> THEN
<omepaTopsl 1>

[ELSEIF <BrIpaxeHue ycjoBuga 2> THEN
<omepaTopH 2>

]

[ELSE
<omepaTops N>

]
ENDIF[;]

OnucaHue

VYcinoBHBIM omepatop MOXET coiepkarb Hyiab uWiun Heckoiabko BerBed ELSEIF, a
nocjie HUX HyIb wid oaHy BeTtBb ELSE. Ilpu ero WCHOJHEHHH BBIYMCISIETCA
<BHIpaxeHue ycJoBus 1>, pe3yiabraT KOTOPOro JOKEH ObITh Joruueckoro tumna. Ecnu
ero 3HadeHne TRUE, BoInonHAIOTCS <onepaTopsl 1>, U Aajiee YIpaBJIeHUE NePeIacTcs Ha
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cienyromuil nocae ENDIF oneparop. Eciu ero 3nauenne FALSE, ananornunsie neiictBus
BBITIOJIHSIOTCS. C BBIPAXKEHUAMH U oneparopamu nocneayrouux Bersed ELSEIF, ecnu onn
ectb. Eciu BetBeit ELSEIF Het nnu Bce 3HaueHus ux BoipaxkeHuit FALSE, To BeInonHs0TCS
<oneparopu N> BerBu ELSE, nnu ynpasnenue nepenaercsa 3a ENDIF, ecnu BetBu ELSE
HET.

Mpumep ycnoeHoro oneparopa

if n > -1 and n < 0.5 then
call processing(l);

elseif n >= 0.5 and n < 2 then
call processing(2);

elseif n >= 2 and n < 10 then
call processing(3);

else

call processing(4);
endif

OnepaTtop BbIOOpa

Ha3HauyeHue

Omneparop BbIOOpa TMpeAHA3HAYEH JUIsI OpraHU3allid  MHOXECTBEHHBIX BETBJICHUH.
QOYHKIIMOHAIBHO €r0 MOYKHO 3aMEHHUTh YCJIOBHBIM OIIEPATOPOM C COOTBETCTBYIOIIUM
konuuectBoM ycnoBuid ELSEIF, Ho on nMeeT 6osiee mpoCTyio U HAVISAHYI0 KOHCTPYKIIUIO.

CuHTaKcuc

CASE <BmIpaxeHue>
WHEN <mgwmrepanl [, Jamurepa]... [, Jgurepai]> THEN

<onepaTopel 1>

WHEN <mmurepan?2 [, aurepai]... [, jsurepan]> THEN

<omnepaTopHl 2>

[WHEN OTHERS THEN

]

<omepaToper>

ENDCASE

OnucaHue

Tun nmutepanoB u Tun CASE-BbipakeHUs! TOKHBI OBITH COBMECTHUMBI.

3nauenne CASE-BbIpaxkeHHsI MOCIE0BATENBHO CPABHUBAETCS C JIUTEpaAlaMU B OIeparopax
WHEN. IIpu nepBom coBnagenun 3HadyeHusi CASE-BbIpa’keHHs] C JUTEpPAIOM OIHOTO M3
WHEN-onepatopa BBINOIHSIOTCS ONEPaTOpbl, COOTBETCTBYIOIIUE STOMY YCIOBHIO (T.€. 10
cnenytomero WHEN-oneparopa ninu 1o ENDCASE), nmocne uero BBITTOJIHEHHE orepaTopa
BbIOOpa 3aBepmaercs. Ecnu 3Hauenne CASE-BeipakeHus: He ObLTIO HAWICHO Cpely CIHUCKa
nutepanioB, BeinojHsaeTcss BeTBb WHEN OTHERS. Eciu oHa OTCyTCTBYET, yIipaBiieHHE
nepenaercs cpasy Ha cieayroniui oneparop nocie ENDCASE.

Mpumep onepatopa BbibOpa

case rel name
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when "S$$S$SYSRL", "S$SSATTRI", "S$S$SSUSR" then

definit := "System dictionary table";
when "S$$SPROC"™, "S$SSPRCD" then
definit := "System stored procedures table";
when others then
definit := "Unknown table class";
endcase

OnepaTopbl uuKna
OnepaTop uukna c npeaycrioBuem

Ha3HauyeHue

Onepatop LUKIAa € NPEAYCIOBHEM NpeJHA3HAU€H [UIsl OpraHU3alUuyd MHOTOKPATHOIO
BBHITIOJTHEHHS (hparMeHTa MPOTrpaMMBI MPHU BBITTOJTHEHUH HEKOTOPOTO YCIOBHS, YKa3aHHOTO
Iepe]; ero HayajaoM. DTO YCJIOBHE MIPOBEPSIETCS O BBINOIHEHUA <Tela LUKIA™>, M03TOMY
<TeJ0 LUKJIa> MOXKET OBITh HE BBIIIOJIHEHO HU Pa3y (€CJIM yCIOBUE C CAMOI'0 Hayaja JIOKHO).

CuHTaKkcuc

WHILE <Bmpaxenme> LOOP
<TeJIO LUKJIa>
ENDLOOP

OnucaHue

<BBIpaXXEHUE™> JIOJDKHO OBITh jormyeckoro tuna. Eciu ero 3Hauenne TRUE, BeimonasieTcs
<rteno mukia> 10 ENDLOQOP, nocie yero CHoBa BRIYMCIISIETCA <BBIPAKEHHE™ U TPUHUMAETCS
perieHne o MpoaobKeHUH (Tpekpamiennn) 1ukia. Ecnu 3nauenne <swipaxkeHus™> FALSE,
yrpasieHue nepenaercs Ha caeayromuii mociie ENDLOOP omnepatop. UToObl KOMUECTBO
LUKJIOB ObUIO KOHEYHBIM, B <TeJie I[UKJIa> 0053aTeNbHO JOKHO BBIMOIHITHCS U3MEHEHHE
MEPEMEHHBIX WM YCIIOBUH, BIUSIOIIUX HA <BBIPAKCHHE™.

Mpumep

Kiaccnueckuit nepedop 3anuceid B BHIOOPKE.

create or replace table tabl (i int, j int, s int);
insert into tabl (i, j) wvalues (1, 50

( )
insert into tabl (i, J) wvalues (2, 30);
insert into tabl (i, j) wvalues (3, 60);
insert into tabl (i, 3j) wvalues (4, 40);
create or replace procedure procl () result int for debug

declare
var sum int;//
var CURS cursor (i1 int, j int, s int);//

code
sum := 0;//
open curs as "curs" for "select * from tabl;";//

fetch curs first;//
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while not outofcursor (curs) loop
sum := sum + curs.i + curs.j;//
execute "update tabl set s = ? where current of \"curs\";",
itoa(sum);//
fetch curs next;//
endloop
return sum;//
exceptions
when all then resignal;//
end;
call procl();
PesynbrTaT 190

select * from tabl;

I J S
1 50 51
2 30 83
3 60 146
4 40 190

OnepaTop LUUKIa C noctycrnoBuem
Has3HayeHue

Oneparop HHMKJIA € TIOCTYCIOBHEM IIpPEIHA3HAUYEH JJII OpraHu3allid MHOTOKPATHOTO
BBITIOJIHEHUsI (pparMeHTa MpOrpaMMbl IIPH BBITTOJIHEHHH HEKOTOPOTO YCJIOBHSI, YKAa3aHHOTO
MIOCJIC BBIMOJTHEHHUS <Tejla IHUKJIa>. DTO YCIOBHE MPOBEPSIETCS TOCIE BBITIOJHECHUS <Tela
[IMKJIa>, IOATOMY <TEJIO IIMKJIa> BCeria Oy/IeT BBIIIOJHEHO XOTs-ObI OIUH pa3.

CuHTaKkcuc

LOOP
<TeJIO LUKJIa>
UNTIL <BBIpaxeHMue>

OnucaHue

<BBIpaXXEHUE™> JOJDKHO OBITh jormdeckoro tumna. Ecnu ero 3Hauenue TRUE, BoimonHsieTcs
<reqo mukia> HayuHag ¢ LOOP, mocie 4Yero CcHOBa BBIYMCISAETCS <BBIPAKEHUE™
W TPUHUMAETCS pEIICHHE O MPOJODKCHHH (TpeKpalieHny) Iukia. Eciu 3HaueHue
<seipaxkeHuss™> FALSE, ynpasnenue nepegaerca Ha cienyromui nocie UNTIL oneparop.
YToOBl KOJIWYECTBO IIMKJIOB OBUIO KOHEUHBIM, B <Tejle IHKJIAa™> 00A3aTeJbHO IOJHKHO
BBITIOJIHATHCS U3MEHEHHE NTEPEMEHHBIX MJTH YCIIOBUM, BIUSIOMNX HA <BBIPAKCHHE™.

Mpumep
x:=1;
loop
{Teyno uwmxia}
x:=x+1;
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until x>20;

OnepaTop uMKna c napaMmeTpom

CuHTaKkcuc

FOR <mHMuMaamszaTopl>{, <MHMLIMAJIM3aTOP2>}

WHILE <BrIpaxeHme> [BY <umHkpeMeHT1>{, <uHkpeMmMeHT2>}] LOOP
<TeJjo umMKJa>

ENDLOOP

OnucaHue

<I/IHI/II_II/IaJ'II/I3aT0p1> n <I/IHI/II_[I/IaJ'II/138.T0p2> — OIICpaTrophl MPUCBOCHUS Ha4YaJIbHBIX 3HAYCHUM
napamMeTpam 1UKIa.

<MHKPEMEHT | > 1 <UHKpEMEHT2> — OllepaTopbl U3MEHEHUS 3HAYEHU <MHUIManu3aropal> un
<MHMIMAJIN3aTOpPa2> COOTBETCTBEHHO.

<BBIpa)KeHI/Ie> JOJIDKHO OBITh JIOTHYECKOIO THIIA.

Jlo Havanma mMKIa BBITIOJHAETCS MPUCBOCHUE 3HAUYECHWN <WHUIMATU3aTopyl> U, eciu
3a/1aH, <WHUIAAIN3aTOpy2>, MOCJE YEero MpoBEpseTCs 3HaueHHe <BbIpaxkeHue™>. Ecium ero
snaueHre TRUE, BemoinHseTcs <reno mukina>, HaunHasg ¢ LOOP. Ilocite yero BEITOJTHSICTCS
W3MEHEHUE TapaMeTpoB MHKIA (€CiM 3a7aHa KOHCTpyKuus BY ...) 3aHOBO BBIYUCISETCS
<BBIpQXXCHUE™> W TNPUHUMACTCA pEIICHUE O MPONOJDKEHWHU (TpeKpamieHuu) mnukia. Ecmu
3HaueHue <soipaxkeHus™> FALSE, ynpasnenue nepemaercs Ha cienytontuii mocie ENDLOOP
omneparop.

YToOBl KOJWYECTBO IMKIOB OBIIO KOHEYHBIM, B <Tejle LHUKIa> WA B KOHCTpyKIMu BY
. 00s43aTeNIbHO HOJIKHO BBIMIOJHATHCA HW3MEHEHHUE 3HAYCHUN [IapaMeTpOB WJIA YCIIOBUH,
BIUAIOIINX Ha <BBIpa)KCHUE>.

Mpumepsbl

1)

for i:=1 while i<=10 by i:=i+1 loop

x[1]

. 14

endloop

IJaHHas KOHCTPYKUMS aHaJIOTMUHA CJIeIyOIVM :
for i:=1 while i<=10 loop

x[1]

. 14

i:=1+1;
endloop;

1:=1;

while i<=10 loop

x[1]

. 14

i:=1+1;
endloop;

2)

52
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for 1:=0, n:=1 while i<8 by i:=i+l, n:=n*2 loop
endloop;

[ocpoyHoe 3aBeplLUeHMe TeKyLlero umkna

Ha3HauyeHue
JlocpodHoe 3aBepilieHUE BBITOJIHEHUS IMKINYECKOTO OIepaTopa.

CuHTaKcuc
BREAK;

OnucaHue

OnepaTop 3aKaHYMBAET BBIIOJIHEHNE BCEr0 OJIMIKANIIETr0 BHEIIHETO UKJIa UKW YCIIOBHOI'O
oreparopa, B KOTOPOM OH 33/iaH. YTpaBlieHHE MEepeaa&Tcs oneparopy, KOTOPbIi CleayeT 3a
3aBEPIIAOIIAM OIIEPATOPOM, €CITH TAKOBOH MMEETCSI.

B ciydae BIOXXEHHBIX LMKIJIOB OINEPaTOp HEMEUIEHHO IPEKpallaeT BHIIOJHEHHE CaMoOro
BHYTPEHHET0 U3 00bEMITIOLIUX €0 [IUKIIOB.

JocpoyHbIX Nepexoa K crieayrowen ntepaumm Luukna
Ha3Ha4yeHue
Jlocpo4yHOE 3aBepIICHUE BBIIIOIHEHUS TEKYIIEH UTEPAallud HUKIMYECKOIO OIeparopa.

CuHTaKkcuc
CONTINUE;

OnucaHue

OnepaTop AOCPOYHO 3aBCpIIACT BBINIOJIHCHUC TeKyH.IefI HUTCpall HUKJIa U HEPEXOAUT K
cneny}omeﬁ HUTCpalr TOI'O K€ IHKJIA, B TCJIC KOTOPOTO OH 3a/laH (BCG Ooneparopbl 10 KOHIA
TCJIa HUKJIa IPOITYyCKArOTCA, T.C. OH KaK ObI HMUTUPYCT 663y0ﬂ0BHBII>i epexoa Ha KOHEYHBIN
OIieparop LuKIia, HO HE 3a NMMPECACIIbI CaMOI'0O I_II/IK.]'Ia).

Be3ycnoBHbLIU nepexon,

Ha3HauyeHue

Omnepatop 0e3yclIOBHOIO TMepexoia NpeqHa3HaueH JJs YIpPaBJICHUS BBINOJIHEHUEM
IIPOrPaMMBI.

CuHTaKcuc

GOTO <uMS MeTKU>;

OnucaHue

B pesynbrare BBIMOJIHEHHS 3TOrO OIeparopa yIpaBiCHUE IepeaaeTcsl Ha OmepaTop, Hepen
KOTOPBIM CTOUT YKa3aHHass METKa (I/IMSI METKH MUIIETCH 03 ABOCTOYHS HA KOHHG).

Mpumep

goto tab recovery;
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BosBpaT 13 npoueaypbl

CuHTakcuc
RETURN [<3HaueHMue>];

OnucaHue

<3HaueHMe> — 3TO0 HEKOTOPOE€ BBIPAXKEHHE WM HMS KypCOPHOM NEPEMEHHOW, €CIIHU
IpoLeaypa BO3BpauaeT Kypcop. Eciii 3HaueHHne He yKa3aHo, IPOLEAypa BEpHET 3HaYCHUE
NULL. B pe3ynpTare HCHOJHEHUS 3TOrO ONEPATOPa BBINOJHEHHUE MTPOLEAYPHI 3aBEPIIACTCS,
U yhpaBleHHE TNepenaeTcss MO0 B BBI3BIBAIOIIYIO IPOLEAYPY, €CIH Takas ecThb, JIMOO
(dbopMHpyETCS U OTCBHIIAETCS OTBET HA 3aIPOC, BBI3BABILUI IPOLIEAYPY.

ITpu Bo3Bpate u3 npouenyp out-napamerpsl u result-3nauenust Tuna CHAR nononnsrores 10
3aJJaHHOM JUIMHBI CIIpaBa NpooenamH.

ITpu orcytcTrBum B porieaype oneparopa RETURN pesynberat 6yner NULL, npu oTcyTcTBUT
B Tpurrepe onepatopa RETURN pesysnsrar Oyzer true.

Mpumep onepatopa Bo3BpaTta

return sum * a;

create or replace procedure vcharl (out outval varchar(12))
result varchar(12) for debug

declare

var a varchar (12);//
code

a := "abcd";//

outval:=a;//
return a;//
end;

BbI30B UCKNIOYEeHUA

CuHTaKcuc

SIGNAL <mMMA UCKJIOUEeHUSI>;

OnucaHue

10T OIICpaTop ABHO BBI3BIBACT UCKIIIOYCHHEC C YKA3aHHBIM UMCHEM (I/IMH JOJI’KHO OBITH paHee
OTIPEJICIICHO B OJIOKE OMTMCAHU).

Mpumep
signal badparam; // cUTHAaIM3UPOBATE O HEIONYCTMMOM SHAUSHUU
BXOIHOT'O IapaMmeTpa

NMNepeaa4vya ncknrw4vYeHus

CuHTaKcuc
RESIGNAL;
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OnucaHue

DTOT omeparop MOXKHO HCMOJIb30BaTh TOJNBKO B OJOKe 0OpaOOTKM HCKITFOUCHUM.
Ero nelictBuem sBisiercst 3aBepiueHue mnpouenypsl (¢ NULL-3HaueHueM B KauecTBe
BO3BpAIlla€MOr0 3HAU€HUs) M Iepeaya BO3HUKILIEro HCKIIOUEHUS Ha BEPXHHUI YPOBEHb
(BBI3BABIILYIO MIPOLIEAYPY WJIK OTBET HA 3aIPOC MOIB30BATEN).

Bce BO3HUKIIME B MNpoLENype HCKIIOYEHHS (KpOME HECKOJIBKHUX KPUTHUYHBIX, KOTOpBIE
NIEPEYUCIICHbl  BBIIIE) HE IEPElaloTCsd Ha BEPXHUHM YpOBEHb, €CIM SBHO HE
Bbi3biBaeTcsl RESIGNAL wnu, ecimm anpo CYB/| JIMHTEP He 3amymeHo ¢ KirouoM
/COMPATIBILITY=RESIGNAL ALL.

OTKpbITHE Kypcopa

OnepaTop OTKpBITHS Kypcopa IpeJHa3HaueH Ul CBSI3bIBAHMSI KypCOPHOM NEPEMEHHOU ¢
O00BEKTOM NPOLEIYPHOTO sI3bIKA, KOTOPBIM OyaeT 3amoiHATh MO Kypcopa B IpoLecce
BBINOJIHEHUSI XPAaHUMOM mporieypbl. TakuM 00bEKTOM MOXKET OBITh MIPETPAHCIUPYEMBINA HITH
JUHAMUYECKHH 3a1poC, BO3BpALAIOIINI BEHIOOPKY TaHHBIX, HIIU IIPOLEYPa, BO3BpAIAtOIIas

Kypcop.
CuHTaKkcuc

<KypCOp C INPeTPaHCIMPYEMEM 3alpOoCOoM> ::=
OPEN <mMsa KypCOpPHOM HnepeMeHHOM> [AS "uma kypcopa"] FOR <zanpoc>
[{, |l USING} <mapawmeTp> [, ..]];

<KypCOp C IOMHaMMUECKMM 3allpOCOM>: :=
OPEN <mmMa KypcCOpHOM nepeMeHHOM> [AS "umsa kypcopa"] FOR DIRECT
<BBIPaXeHMe CUMMBOJIbHOTO Tuna> [{, |USING} <napametp> [, ..]1;

<KypCoOp C NpoLedypo¥, BO3BpallallleM Kypcop>::=
OPEN <uMsa KypCOpHOM mnepeMeHHOM> [AS "umsa kypcopa'"] FOR CALL
<yMs Tpolenyps> (KCIMCOK IapaMeTpOB>) ;

OnucaHue

Kypcop mnpencraBnsier coOoii BBIOOPKY, COAEpIKallyl0 Ha0Op 3HAUYCHUH OIpPEACIICHHON
CTPYKTYpBl (COCTOALIYIO W3 ToJeil). 3HaueHus MoJed JAOCTYNHBI 4Yepe3 KypCOPHYIO
MEPEMEHHYI0, a HaBUTaIs 10 BbIOOpKe ocyiecTisiercs onepatopom FETCH.

dopmar <zarpoca> pacCMOTpPEH B Iojipaszene Beinoanenue 3anpoca. st OTKphITHS Kypcopa
nonyctum tonbko SELECT-3anpoc.

Bo BTOpOM ciydae npenmnonaraeTcsa BbI30B MPOLEAYPbI, BO3Bpamawiieil kypcop. CHHTakcuc
BBI30BAa TAaKOW JK€, Kak B omeparope CALL, 3a HMCKJIHYEHHEM TOTO, YTO 31E€Ch HENb3s
HCIIONIB30BaTh pa3zy INTO.

Ecnu yxazana ¢paza AS, OTKpbIBaeTCs MOMMEHOBAaHHBIM Kypcop. Kypcop Heobxommmo
MMEHOBaTh B Cilydae, Korja OyayT MOoJaBaThCsl 3alpOChl ¢ yciaoBueM WHERE CURRENT.
Hms Kypcopa 3akiio4aercss B KaBbIUKM M JOJDKHO OBITh JOMYCTHMO C TOYKU 3PEHUS
CYBJ JIMHTEP.

[locne OTKpBITHS Kypcopa 3HAu€HUsl IEpPBOWM 3amucH BBIOOPKH YXKE JOCTYIHBI 4Yepes
KYPCOPHYIO [IEPEMEHHYIO.
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Ecnu xonn4ecTBO W/MM TUIBI MOJEH Kypcopa HE COOTBETCTBYIOT CTPYKType KypCOPHOM
[IEPEMEHHOM, TO IIPU BBITOIHEHUU OPEN MpOouCXoauT UcKiroueHne BADCURSOR.

Mpumepsbl

1) xypcop C NPEeTPaHCIMPYEMBM 3aIPOCOM:
create or replace procedure tst(in id int) result cursor( c
char (20) )

declare
var b typeof (result);

code
open b for "select make from auto where personid=?;", id;
return b;

end;

2) KypCcop C IMHaMMUYECKMM 3aIpPOCOM:

create or replace procedure tst(in id int) result cursor( c
char (20) )

declare
var b typeof (result);

code
open b for direct "select make from auto where personid=" +
itoa (id) + ";";
return b;

end;

3) Kypcop C Mpolenypol, BO3Bpallawniel Kypcop:
open b as "cursor b" for call prc retcur ("auto");

BbiGopKa AaHHbIX U3 OTKPbLITOro Kypcopa

CuHTakcuc
FETCH <umMsa KYPCOPHOM IHepeMeHHOM> [<opueHTauusa>] [INTO <nepemMeHHas>
[, 117

OnucaHue

JlaHHBI omepaTop BEIOMpAET OYEPETHYIO 3aMKCh U3 Kypcopa COIIaCHO OPUEHTAINHU. 3alich
Kypcopa MOTYyT coiepxkarb He Oosee 255 ctonOuoB. Pe3ynbrarhl 3amucu TOCTYIIHBI 4Yepes
nepemMeHHsbIe, 3agannble B ontuu INTO wim yepes nosist KypcopHO mepeMeHHOM, 0OpallieHne
K KOTOPBIM OCYIIECTBISIETCS CIEAYIONIIM 00pa3oM:

<M KYPCOPHOM IIEPEMEHHOM>.<MMHI IIOJII>
<OpmreHTalMsa> 3a1a€TCs OJJHUM U3 CIEAYIOIINX 3HAYCHHI:

* NEXT — cienyroias 3aImch;
e PREVIOUS — npenpiaymas,
* FIRST —mepBad,;
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e LAST — ODocueaHss;

* ABSOLUTE <BHpaxeHMe> — 3allUCh C HOMEPOM, BBIYMCIEHHBIM B BBIPAKEHUM (TUIIA
INTEGER uiu tuna SMALLINT);

* RELATIVE <BrpaxeHwre> — 3allUCh, paCIOI0KCHHAas HAa BRIYUCICHHOM B BBIPAKCHUH
PacCTOSHUM OT TEKYIIeH 3arucH (PacCTOSIHUE JOJIKHO OBITh [EIOYHCICHHBIM).

Ecmu OpHEHTalIMs HE 3aJlaHa, IIpearoiaraercsa 3HaueHne NEXT.

Jns opraHM3anuy IUKIa MO BBIOOPKE HCHOJIb3yeTCs KOMOMHalMs oreparopoB FETCH
U OOBbIYHOro HUKJIa WHILE, B YCIOBMM KOTOPOTO CTOMT BBI30B CTaHAAPTHOM (YHKIIMH
outofcursor(). Kpome outofcursor ectb eme GyHKIUKA rowcount() s TMONTyYEHUS
KOJIMYECTBA 3alucel BHIOOPKU HaHHBIX M errcode() /Ui MOJNy4eHHs KOJa 3aBeplIeHUs (B
CiIy4ae, €CJIM OH He TIEPEXBaThIBACTCS OJJOKOM 00paOOTKH UCKITIOYCHHI).

create or replace procedure example fetch() result int

declare
var s cursor (nm char (20));//
code
print ("Cnmcok Momesienr aBTo");//
open s for "select distinct model from auto;";//

while not outofcursor(s) loop

print (s.nm);//

fetch s;//
endloop
return 0;//

end;
PesyabTarT:

*** Message from Sored Procedure: Cnmcok MoIeJiel aBTO
*** Message from Sored Procedure: 124 SPORT COUPE
*** Message from Sored Procedure: 1275 GT

Onucanue kKoHCTpyKUuu INTO <nepemeHHas> [, ..] NPUBEACHO B IIyHKTE BhinonHenne
3ampoca.

IIpn nomnbiTke caenate FETCH 171 HEOTKPBITOTO Kypcopa TE€HEpUPYETCs HCKIIFOUEHUE
CURNOTOPEN.

Ecnu npu 3anycke sapa CYB/] 6su1 3agan kimrod /COMPATIBILITY=NOREC EXCEPTION
(cm. noxkymenTsl « CYBJI JIMHTEP. 3antyck u octanoB CYBJI JIMHTEP B cpene OC Windows»
u «CYBJI JIMHTEP. 3anyck u octanoB CYB/I JIMHTEP B cpene OC UNIX, QNX»), To npu
BEINOTHEHNH FETCH MPU OTCYTCTBUM CIEAYIOIIEH 3aTUCH B Kypcope Oy/leT TeHeprupoBaThCs
uckmouenue 2 (NO_DATA).

Mpumepsbl
fetch a;

fetch b previous;

fetch ¢ relative offset * size - 1;
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3akpbITUe Kypcopa

Ha3HauyeHue

Omneparop 3akpbITUS Kypcopa MNpelHa3HayeH sl MpeKpalieHus paboTbl C OTKPHITHIM
KypCOpOM M OCBOOOX/ICHHS HUCIIOIb3YEMBIX ITPH OPraHU3allUN Kypcopa pecypcoB.

CuHTaKkcuc

CLOSE <uMMa KYPCOPHOM IIEPEMEHHOM>;

OnucaHue

HcnonszoBanue omeparopa CLOSE He 00s3aTeNbHO: MPH 3aBEPIICHUU MPOTPaMMBbl BCe
OTKPBITHIE KypCOPBI 3aKPHIBAIOTCS aBTOMAaTHYECKH, KPOME Kypcopa, KOTOPbIil BO3Bpalaercs
Kak pe3yibTaT B MpoLeAype KypcopHOro tuma. B mociennem cimydae Kypcop, Ha000poT, He
JOJIZKEeH SIBHO 3aKPbIBAThCS.

[Ipu momnbITKE 3aKPBITh HEOTKPBITHIA KYpCOp MPOUCXOAUT UCKItoueHrne CURNOTOPEN.

BbinonHeHue 3anpoca

Ha3HauyeHue
Oneparop 3anpoca npeaHa3Ha4YeH A OpraHu3aluu HernocpeacTBeHHo paboTsl ¢ CYB/I.

B XpaHuMmbIX mporenypax JOMYyCTHUMBI JBa BUJA 3alpPOCOB: MPETPAHCIHPYEMbIe, KOTOPHIE
pas30uparoTcs Ha 3Tare TPAaHCIALUU OPOLEAYphl, U IMHAMUYECKUE, KOTOpbIe (hopMHUpyIOTCS,
TPAHCIUPYIOTCS Ha 1Talle BHIMOIHEHUS MPOLEAYPHl U Cpasy ke BHIMONHSIIOTCS. [Ipuoputet
00OMX THUIOB 3alpPOCOB HACIEAyeTCs OT POAUTENbCKOoro kaHama. lIperpancrnupyembie u
JUHAMHYECKHE 3allpoChl JENATCS Ha 3ampochl BO3BpAIAIOIIME BBHIOOPKY MAHHBIX M HE
BO3BpAIIAlOIIMe BBHIOOPKY MaHHBIX. 3ampocChl, BO3BpAIIAIONINE BBIOOPKY AAHHBIX, MOTYT
OBITh MCIONB30BaHBI B Kypcopax (cM. MyHKT OTKpeITHE Kypcopa). TekcT 3ampoca JoKeH
OKaHYMBATHCS 3HAKOM (;) ¥ OBITH 3aKJIIOUEHHBIM B IBOMHBIE anocTpodsl ().

B kadecTtBe MMPETPAHCIIMPYCMBIX 3aIlIpOCOB 00BIYHO HUCIOJIB3YIOTCA 3aIlIpOCHI C ITapaMETpaMHu.
3anpoc TPAaHCIUPYCTCA U COXPAHACTCA B BI[ Ha »sTane BEIIOJIHEHUS K MMPETPAHCINPOBAHHOMY
3aIIpOCy MPUBA3BIBAKOTCSA BBIYUCIICHHBIC I[TAPaAMCTPhbI, €CJIIN OHU CCTh.

B kauecTBe TMHAMHYECKHUX 3alPOCOB HCIOJIB3YOTCS 3alPOCHI, TEKCT KOTOPBIX Ha MOMEHT
TPaHCISILMK TPOLEAYPbl HEU3BeCTeH (OH (OpMHUpYETCs B BHJIE CUMBOJBHOIO BBIPAXKECHUS
XpaHUMOM TpoLEeNypOM B Mpolecce €€ BBINOJHEHUS, IO3TOMY CHHTAKCHUYECKHH H
CEMaHTHUYECKUN KOHTPOJIb TAKOTO 3aIpoca MPOU3BOANUTCS MPH BBHITIOIHEHUH MTPOLETYPHI).

Ecmu IIpU BBITIOJIHCHUHW 3aIripoca 06Hapy>KI/IBaCTC$I OIJ_II/I6K3., MMPOUCXOANUT HCKIIFOYCHUEC C
COOTBCTCTBYIOIIUM KOJAOM 3aBCPUICHUS.

CuHTakcuc
<BBIMIOJIHEHME TMPETPAHCIMPYEMOTO 3anpoca>: :=

EXECUTE <zamnpoc> [{, |[USING} <mapametrp> [, ..]] [INTO
<mepemeHHasa> [, ..]11;

<BHIIOJIHEHME INOMHAMUUECKOT'O 3alpoca>: :=
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EXECUTE DIRECT <BEpaxeHMe CHUMBOJBHOTO TuHna> [{, |USING}
<napameTp> [, ..]]1 [INTO <nepewmeHHasa> [, ..]1;

OnucaHue

1) Oneparop EXECUTE no3BossieT BBIMOIHUTS J1F000# 3anpoc (B Tom uucie 1 SELECT) mo
otnenbHOMY KaHairy CYBJ] JIMHTEP, kotopslii HEIBHO OTKpPBIBAETCS MPU 00PabOTKE ATOTO
oreparopa (ero 3aKpbITHE TIPOU3BOJUTCS B 3aBUCUMOCTH OT 00OpabOTKH TPaH3aKIUN).

2) <3ampoc> HomKeH OBITh 0OpamIIeH IBOMHBIMH aniocTpodamMu «'"» U OKAHIHBATBCS ;).

3) Iapametp INTO <nepemennas™ [, ...] 3a1a€T CIUCOK CKAJISIPHBIX NEPEMEHHBIX, B KOTOPBII
JIOJDKHBI OBITH 3arpyeHbl BbIOMpaeMble M0 <3ampocy> 3HaueHus. KonmdecTBo M THIl
JIAaHHBIX CKAJSPHBIX MEPEMEHHBIX JOKHBI COOTBETCTBOBATH KOJWYECTBY U TUITYy JAHHBIX
BbIOMpPAaeMBbIX MO <3ampoCy> 3HaueHHUH. 3ampoc BHIOOPKU JOJKEH BO3BpAlllaTh TOJIBKO
OJIHY 3anuch (IpU BO3BpAILEHUH OoJiee OHOM 3amKCH B CKapsUIHYIO MEPEMEHHYI0 OyneT
crenepupoBano uckiarouenue BADPARAM).

Jns <nepeMeHHOW™> Oy CKAaOTCs BCE MPOCThIe TUIIBI AaHHbIX, Kpome BLOB u EXTFILE.

B Hpumeuanne
Ecnu pesynbrar <zampoca> — mmycrasi BBIOOpKa, TO <lepeMeHHas:™ COXpaHUT 3HaYeHHEe, KOTOPOe
6su10 nepen BeinonHenueM EXECUTE ... INTO ...

4) Ecnu 3agana onmust DIRECT, TekcT 3anpoca npu co3maHuu mporeaypbl HE IPOBEPSETCS,
a nepenaercs Hanpsamyio siapy CYBJ] JIMHTEP npu BbimonHeHWH Npouenypsl, T.e.
CUHTAaKCHYECKUN M CEMaHTUYECKHU KOHTPOJb 3alpOCa BBINOJIHSAETCS NPU UCIOJIHEHHUH

MPOLEAYPHI.

Ecin ommmst DIRECT He yka3aHa, CHHTAaKCMUECKMH W CEMAaHTHUUYECKUW KOHTPOIb
<3arpocCa> BBIIOJHACTCA Ha dTare CO3JaHus MPOLCAYPhI.

CpaBuure (Tabnuua t1 orcyrerByet B BJI):

CREATE OR REPLACE PROCEDURE tst dir()
RESULT NUMERIC for debug
DECLARE
VAR VINST ID NUMERIC;
CODE
EXECUTE "SELECT a from tl;" INTO VINST ID; //omumBka TPaHCIAUMU
EXECUTE DIRECT "SELECT a from tl;" INTO VINST ID; //0e3 oumOku
TPAHCIIAUUN
RETURN VINST ID;
END;
5) Ecnu 3anmanbl o DIRECT m <mapamerpbr>, TO BO BpeMs BBITIOJIHEHHS OIepaTopa

CHayaJla BBINIOJIHAECTCA TpaHCIIIUA <3alpoca™>, 3aTeM IPUBSA3Ka MapaMETPOB H
BBIIIOJIHEHNE <3aIlIpoca.

B Hpumeuyanne
Pexomennyercs ucnonb3oBars onuuro DIRECT Tonbko B cuTyanusx, KOIAa CTaTU4yecKas
KOMIIWIALIUS 3a[IpOCa HEBO3MO)KHA — HAIIpUMep, IPU TMHAMUYECKOM yKa3aHUU UMEHH TaOIHILIbI
WM uMeH ctonouoB. HexxenarensHo ucnonszoBanue oneparopa EXECUTE c onuueit DIRECT
JUIsl TIOICTAHOBKH MapaMETPOB B 3alIPOC, MMOCKOJIBKY 3TO ropas3io 3((eKTUBHEE BBIMOIHACTCS
npu nomouy crarndeckoro EXECUTE.
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6) B pesynbrare Bomonnenus omneparopa EXECUTE MoxeT BO3HMKHYTh HCKIIOYEHHE,
cootBercTBytollee koay 3aBepiieHuss CYB/] JIMHTEP (tak ke, kak ¥ npu BBIOJIHEHUU
oneparopoB OPEN, FETCH u CLOSE).

7) 3anmpoc MOXXET TPAHCIUPOBATh OJMH MOJIb30BATElNb, a BBIMOIHATE APYToil (B ciiydae, eciiu
3arpoc ykasaH B komanae EXECUTE, u npouenypa BBINOIHSETCS HE B pexume AS
OWNER). [TpoBepku Hanu4usi MIPUBUIETUN TIPU 3TOM MIPOBEPSIOTCS JJISI BHITOIHSIOIIETO
MOJIb30BaTENs, @ HE Ul TpaHcaupytomero. OT TpaHCIMPYIOLIETo MOJIb30BaTesst OepyTcs
TOJIBKO YMOTUaHHs (IPeX/ie BCEro ero TEKyulas cxema).

Ects paznuuue ¢ nelicteueM koman sl EXECUTE DIRECT npu BbIIOSTHEHUH TPOLEAYPBI
He B pesxnMe AS OWNER —tam 1 npaBa npoBEpsIFOTCS 17151 BBIIOIHSIOIIETO [10JIb30BaTeNs,
U yMOJTYaHHs OepyTcsi ero xe.

[Tonp3oBaTesns CREATOR: co3zmaeT npouedypy C KOMaHIOM

EXECUTE "SELECT * FROM TBL;"

[Tonp3oBaTens EXECUTOR: BBIIOJHSET 3Ty HOpouenypy 6es AS OWNER
PesyspraT: 3amnpoc orT mMeHmM EXECUTOR nopmaeTcda k Tabiauue CREATOR.TBL

[Tonp3oBaTens CREATOR: co3maeT npouedypy C KOMaHIOM

EXECUTE DIRECT "SELECT * FROM TBL;"

[Tonp3oBaTens EXECUTOR: BeIIOJIHSET 3Ty HOpouenypy 6es AS OWNER
PesysibraT: 3amnpoc orT mMeHM EXECUTOR nomaeTcsa k Tabjuue
EXECUTOR.TBL

Mpumepsbl

1)
execute "update tabl set s = ? where current of \"CURS\";" using
sum;

2)
execute "create table test (i int):;";

3)
var cnt int; //

execute "select count(*) from auto;" into cnt; //

4)
create or replace procedure tst() result char(50) for debug
declare

var mdl char(20); //
var sale int; //
code
execute "select model, year+1900 from auto where personid=500;"
into mdl, sale; //
return mdl+" maTa npomaxwu; "+ itoa(sale); //
end;

60 © Ipouenypusrii 13b1k. 3A0 HIIIT «PEJIDKC», 1990-2023



Omneparopsl

5)

create or replace table test (i int, utf nchar(10), v utf
nvarchar (20));

insert into test (i, utf, v utf) values(l, n'342f', n'b56ffcad5");
insert into test (i, utf, v utf) values(2, n'cccc',
n'56745333fffa');

create or replace procedure prc test() result nchar(20) for debug
declare
var ch nvarchar(50); //
code
execute "select v _utf from test where i=2;" into ch; //
return ch; //
end;

execute prc test();
Return value = 56745333fffa

6)

create table aaa (i int, ch char(3));

insert into aaa values(l, 'abc');

insert into aaa values (2, 'def');

insert into aaa values (3, 'ghi');

create or replace procedure prc test(in n int) result char(15) for
debug

declare
var ch typeof (aaa.ch);//

code
execute "select ch from aaa where i=:pl;" using n into ch;//
return ch;//

end;

execute prc test(2);

drop table aaa;

PesynbTaT pab®oTH IpUMEPa:

Return value = def

7)

execute block result typeof( person.fmlystat )
declare

var age integer;//

var stat typeof (person.fmlystat);//
code

execute "update person set age=40 where name='kim' and
firstnam='eddie'";//
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execute "select age, fmlystat from person where name=? and
firstnam=?" using "kim", "eddie" into age, stat;//

execute "update person set age=? where name=? and firstnam=?"
using age + 1, "kim", "eddie";//

execute "select age from person where name=? and firstnam=?",
"kim", "eddie" into age;//

return stat;//

end;

8)

create or replace procedure report(in Momenb char(15); in IBerT
char (10))

result int for debug

declare

var Kommuectso int; //
var 3amnpoc char(100); //

code
Banpoc:="select count (*) from auto where model='"+ Mogmesnrp+ "'and
color="" + IseT+"';";//

execute direct 3Banpoc into Kogmuectro; //
return KommuectBOo; //
end;

execute report ('PANTERA', '"BLACK'") ;
return value = 5

3aBepLueHune TpaH3aKummn

Ha3HauyeHue

OnepaTopLI 3aBCPUICHUA TpPAaH3aKIHUU IMPCAHA3ZHAYCHBI AJIA IMOATBCPIKACHUA HWJIM OTKa3a OT
BHCCCHHBIX B 6a3y JaHHBIX U3MEHCHUN B IpoUECCC BLIITOJHCHUA TeKyLueﬁ TPaH3aKIU.

CuHTaKcuc oneparoposB

COMMIT [RELEASE]; // oukcaumsa M3MeHEHUN

ROLLBACK [RELEASE]; // oTkar

OnucaHue

Bce u3menenust B 0a3y JaHHBIX BHOCSTCS C TIOMOLIBIO 3alIPOCOB, MO/IaBAEMbIX B OIEpaTope
EXECUTE. Bce 3ampocsl omneparopa EXECUTE B XpaHUMOM NpOLEAYypE IONAIOTCS I10
KaHaJly, KOTOpPbIM aBTOMaTU4YE€CKU OTKPBIBACTCS KaK JTOYEPHUN OT I10JIb30BATEIILCKOIO KaHalla
B [IPUJIOKEHUH (TO €CTh KaHaJla, 10 KOTOPOMY MCIOJIHSAETCS MOJIb30BaTeIbCKasl IporpaMmma).
[Tporienypa MOXKET OTKATUTh WM 3a(pMKCUPOBATh T€ M3MEHEHHsI, KOTOpble ObLTH CHEIaHbI
B ee Teje, 1M00 MpOoCTO 3aBEepIIUTh UCIONHEHHE. B mocnennem ciyyae pelieHue Bompoca
O pe3ynbpTaTe 3aBepUICHUS TPaH3aKIMH ITOJIHOCTBIO BO3JIaracTCs Ha IPHUIIOKCHHE, KOTOPOE
MOXeT moaarh oreparopbl COMMIT miuun ROLLBACK mo cBoeMy KaHally, YTO OTpPa3HUTCS
Ha BCEX U3MEHCHMSX, CACIIAHHBIX KAaK CAMOW IIPOLEAYpPOH, TaK U BCEMH €€ JOYECPHUMU
poucaypaMH.
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Takum 06p330M, npoacaypa MOXCT YaCTHYHO OTKATbIBATh WIIN (I)I/IKCI/IpOBaTL CBOHM
U3MCHCHU:, NJIK UCIIOJB30BAaThCA KaK 4aCTh Ooiee prr[HOﬁ TpaH3aKIUH.

Ecnu B »THX omeparopax yka3aHa (paza RELEASE, BHYTPEHHHH Kypcop, MO KOTOPOMY
BBIITOJHAIOTCA oneparopbl EXECUTE, cpady 3aKkpbIBaeTCs MOCJIC 3aBEPLICHUS TPaH3aKLIMU.
B mpoTHBHOM ciiyyae OH OCTaeTCsl OTKPBITBHIM, UTO MO3BOJSIET OBICTPO MPOJOIKUTH CEAHC
U3MCHECHUM.
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BbipaxeHus

Buvipaowcenue — 310 xoMOMHa1MsI 00BEKTOB MPOLETYPHOTO SA3bIKa, Ha3bIBAEMBIX ONEpaHOamMu
BBIPAKCHUsI. B KauecTBe ONepaHI0B MOT'YT BBICTYIIaTh IEPEMEHHBIE, 3HAYEHUS IIepEIaHHbIX
napaMeTpoB, OT/ACIbHBIE MOJS CTPYKTYphI JIUTEpaja, CTaHAapTHbIE (QYHKIUU WIH JAPYTHE,
Oonee mpocThie BbIpakeHUs. OnepaHabl OOBETUHSIOTCS B BbIpAXEHHE IPH MOMOIIU
apu(pMETHYECKUX U JIOTUYECKUX OIEPATOPOB, a TAKKE ONEPATOPOB OTHOIIECHHUS.

JlelicTBHs HaX ONEpaHIaMHU ITPU BBIYUCIICHUHU 3HAYCHUSI BBIPAXKCHUS BBIIIOIHAIOTCS COITIACHO
IIPUOPUTETY OIEpaLUil.

HOpHI[OK BBIINTOJTHCHUA onepaunﬁ BHYTPH BBIPAKCHUS MOKET OBITH U3MEHEH IIpHU IIOMOIIH
KpYIUIbIX CKOOOK.

JInst HarIs THOCTH JTF000€ BBIPAKEHNE MOXKET OBITh 3aKITI0YEHO B (PUTypHBIE CKOOKU (CHMBOJIBI
«{ }») W Tak BKJIIOYAThCS B Jpyrue BbIpakeHUs. [locimemoBaTelbHOCT BBIPAKCHUH,
pa3eNeHHBIX TOYKOH C 3amsaToil (CHMBOJI <«;»), TaKKe MOXET paccMaTpuBaThCs Kak
BBIpaXeHHE. B 3TO# mocnenoBaTenbHOCTH 3HAYEHUS! BCEX TOJABBIPAKEHUIH BBIYUCISIOTCS
MOCIIEIOBATEIIFHO CJIEBa HAIIPAaBO, & PE3yIBTATOM BCETO BBIPAKEHUS CUMTACTCS PE3YJIbTaT
MOCIIETHETO TTOBBIPAYKCHHUSI.

Wmeercss cnenualbHbIl CHUHTAKCHC YCJIOBHOTO BBIpaXEHHSA (HE IIyTaTh C YCIOBHBIM
oreparopom!), 3HaYEHHEM KOTOPOI'0 MOXET ObITh 3HaUEHUE OJTHOTO U3 JABYX MOABBIPAKEHUN
B 3aBHCHMOCTH OT 3HAUYEHUsI TPETHETO MOABBIPAKEHUS JJOTUUECKOTO TUIIA (YCIOBHUS).

BripaxkeHus paznuyaroTcs 10 TUIIaM, B 3aBUCUMOCTH OT THUIIA PE3YJIbTaTa. TUIIbI BBIPAXKEHUN
COOTBETCTBYIOT THIaM, OO0Opa0aThiBaeMbIM B XpaHUMBIX TMpoleaypax. VckiodeHneM
SIBJISIFOTCS KypCOpBI. Pa3permaercs JIMIb TPUCBOCHUE OAHON KyPCOPHOU ITEPEMEHHOM APYTOM.

ITo ymomuanuto uenouuciaeHHsle autepainsl uMeroT tun SMALLINT, nosromy npu
UCTIOJIb30BaHUM MX B BBIPAKEHHUSAX BO3MOXKHO IIEpPETONHEHHE pe3ylbTaTa BbIPAaXKEHUS
(HampuMep, Takoro, Kak 2¥2#Q¥Q¥Q¥xD*kD*P*PAPAPH#YHY**2%*2). Ur0OBI pe3yabrarT
BbIp@XEHUSI (OPMHUPOBAJICS MPABUIBHO, HEOOXOJMMO $IBHO YKa3aTh THUI JIUTEpajia MpHU
noMou cydgurca (JOCTaTOUHO Ul OHOTO olepaHjia BelpakeHus ). Tum pesynbprara Oyner
BCEI/1a NPUBOIUTHCA K OONIbLIEH pa3sMEepHOCTH (Hampumep, 2*21*2%*2, 2*2i*2*2b).

B Hpumeuyanne

B texymeit Bepcun CYB/[ JIMHTEP npucBoeHne KypCOpHBIX IEPEMEHHBIX HE PEAIN30BAHO U
HE J1aeT HUKakoro 3¢ dekra.

Ecnu npu BeIUMCIEHUN BBIPAXEHUS MIPOUCXOIUT IMOMBITKA JEJICHHS HAa HOJb, TeHEPUPYETCS
uckiodenne DIVZERO, a pe3yibratoM aenenus cuntaercs NULL.

MaxkcumanbHasg JJIMHA pe3yJbrara CHUMBOJBHOTO MWK OaiToBoro BelpaxkeHus — 3910
cuMBoOJIOB (OaiiToB) (st BelpaskeHuil Tuna UNICODE — 1955 6aiitoB).

OnepaHabl

I[J'Iﬂ BKJIFOYCHHA B BBIPAXKCHUC JIOKAJIBHBIX [EPCMCHHBIX, IMApaMCTpPOB U (byHKI_[I/Iﬁ
HCIOJIB3YIOTCA UX UMCHA.

I[J'IH HMCEHOBaHU ITOJI KypCOopa UCIIOJIB3YCTCA CIEAYyIoIasd KOHCTPYKIUA:

<uMsa Kypcopa>.<uMsa I[I0JIa>
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I[J'Iﬂ BbI3OBa CTaHHapTHOﬁ (byHKHHH HCIOJIB3YCTCA CJICAYIOIIAasd KOHCTPYKIUSA:

<yMsa QyHKUMMK> ( [<CIMCOK IapaMeTpoB>])

Crnucok mapaMeTpoB MOXET OBITh IMYCT WIM COCTOSNTh M3 OMHOTO JIMOO HECKOJIBKHX
BBIpO)KEHUH, pa3/ieleHHbIX 3amsaThiMH. [lapameTphl mepenarorcs B (QyHKIHMIO O MOPSAKY
cienoBanusa. Heckoibko MOCHETHUX MapaMeTpPoOB MOTYT OBITh OMYIICHBI, OHH IIOJydYaT
3HaYeHHUA Mo yMmonuyaHuto. OpHako NpPONycKaTh MapaMeTp B CEpPEAMHE IPU BBI30OBE
CTaHJApTHHIX (YHKIUN Henb3s. [lapaMeTpsl cTaHIapTHBIX (QYHKLIUI TOIBKO BXOHBIE.
CooTBeTcTBHE TUIIOB [TAPAMETPOB MIPU BBI30BE CTAHIAPTHHIX (PYHKLINN POBEPAETCS HA dTAIe
TpaHcasauuu. Ha orare BBINONMHEHUS MPOBEPSETCS JOMYCTHMOCTh 3HAYEHHM MapaMeTpOB:
eclii B CTaHOApTHYIO (YHKIHIO TepefaeTcss HEIOMyCTUMOE 3HAa4YeHUE, BBI3BIBACTCS
HCcKiiroueHue BADPARAM.

JIro60e BeIpaskeHHE MOJKET PACCMATPUBATHCS KaK OINEPaH/I, €CIIM OHO TP TIOMOIIH HEKOTOPOU
OTIepalliy BKJIIOYAETCs B 00JIee CII0KHOE BBIpaKEHHE.

Onepauum

Hwmwxe paccmarpuBaroTcs Bce ONepalnuy MO TUIIAM BBIPAKEHMH B MOpAJKE YOBIBAaHMS MX
IIPUOPUTETOB.

Onepau,vm B YNCJTOBbLIX BblpaXeHUnsax

HawuBpIcIuii IpHOPUTET UMEIOT YHAPHBIEC ONEPALMH «-» WIN «T».

Omnepanusi «-», CTosas IMepel YUCIOBBIM ONEPaHJOM, PACCMaTpPUBAETCA KaK YHapHBIN
MHUHYC, TO €CTh U3MEHEHHE 3HaKa Ynca.

Omnepanus «+» — yHapHBIH IUTIOC, HE BIUSAET Ha 3HAYCHHE YHUCIIA.
Bropoii ypoBeHb pHOpPUTETAa UMEIOT OMHAPHBIE OTIEPAIUH:

* «*» — YMHOXCHHE;
* «/» — [IeJICHUE;
* «\» — eneHue ¢ oTOpackIBAaHUEM APOOHOM YACTH YaCTHOTO (JCJICHHE HAIIETIO),

o W™ — BO3BCIACHUC JICBOT'O OIICpaHAa B CTCIICHL IIPABOI0.

Ecnu mpu BBIMONMHEHWM omepanuil JejeHus 3HaueHue aenurtens paBHO 0, MpPOUCXOIUT
uckiodeHne DIVZERO, a pesynbrarom nenenus oynetr NULL.

Husmuit ypoBeHb IpHOPUTETA UMEIOT OMHAPHBIE ONEpaIUH:

* «T» — CIIOKECHUE,

¢ «-» — BBIYUTAHHUC.

Onepau,vm B CUMBOJIbHbIX BblIPa*XXeHUsAXx

B cUMBONBHBIX BBIPQKEHUSAX JOMYCTUMBI TOJIBKO JBE OINEPAlUU, UMEIOLIUE OAMHAKOBBIN
MIPUOPUTET:

* «T» — KOHKaTeHalus (CIUIHUE) CTPOK;
3
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¢ «-» — KOHKaT€Halud CTPOK oe3 IMPOMCIKYTOYHBIX HpO6CJIOB.

B Hpumeuyanus

1. MakcuManpHOE 4YHCIO CTPOK-ONEPAaHAOB B OIEpalMy KOHKAT€HAlMH paBHO 255,

MakKCHUMaJibHas JJIMHA PE3YJIbTUPYIOMIECTO 3HAYCHHA HE JOJIKHA IPEBLIIIATh MAKCUMAJIBHYTO
muHy Tama char (varchar).

. Ecmm sigpo CYB/] 3anymeno ¢ xirodyom /COMPATIBILITY=ORACLE, To pe3ynbraroMm

KOHKaTeHAIlUN CUMBOJBHBIX 3HaueHU ¢ NULL-3HaueHueM OyneT MCXOaHash CUMBOJIbHAS
ctpoka (a He NULL-3HaueHue).

Onepauuu B JIOT'M4YeCKUX BbilpaXXeHUsAX

HauBbicmnii IprOpUTET Cpeay JIOTUYECKUX ONEepaluii UMET onepauus NOT (JIorHueckoe
OTpHILIAHHE), 3aTEM OIEPAIIUN OTHOILICHHUS.

Omneparmust NOT yHapHasi, ee popmar:

NOT <jormueckoe BEpaxeHue>

HO,I[I[ep)KI/IBaIOTCH cIeayromue ornepanruu OTHOMICHUA:

* = ! IpOBEPKa HA PAaBEHCTBO,
* <> ! MpOBEpKa HA HEPABCHCTBO;

* > IpoBepKa Ha 0oJblIe;

* < :IpOBEpKa HAa MCHBIIIC,

¢ >=:mpoBepKa Ha OOJIbIlE HJIM PAaBEHCTBO;

e <=: IMPOBEPKa Ha MCHBIIC UJIKX PABCHCTBO.

Bce omepanuu oTHOmIeHHWs OWHApHBIE, OHU JOJDKHBI COCAUHSATH JIBAa CPAaBHUBACMBIX
BBIPAYKEHUSI COBMECTUMOTO THUIIA. [[0NyCKaeTcsi CpaBHEHUE BBIPAKEHUI BCEX TUIIOB, KPOME
KYPCOPHBIX NEpeMEHHbIX. [Ipn 3TOM BBIpa)KEHHUS JTOTMYECKOTO TUIIA MOTYT CPaBHHBAThHCA
TOJILKO OTPAHWYEHHO: Ha PABEHCTBO WJIM HEPABEHCTBO. BhIpaxkeHHe JIF0O0TO THIIA MOXKHO TaK
xe cpaBHUTH ¢ NULL Ha paBeHcTBO miin HepaBeHCTBO. CpaBHEHHUE AT IPOU3BOIUTCS TOUHO,
C YYETOM BPEMEHU JI0 TUKOB.

Onepam/m AND — JOTHYECKOE ((I/I», 6I/IHapHa$I, JOJIZKHa CBA3bIBATh JBad JIOTHYCCKHX
BbIPpa’XCHUA. HpI/I BBIUUCJICHUAX BTOPOC BBbIPAKCHUC BBIUUCIIACTCS TOJBKO B ClIy4dac
HCTHUHHOCTH IICPBOTIO.

Onepauuss OR — noruueckoe «UJIM», OuHapHas, HOKHA CBSI3BIBATH JIBA JIOTMUECKHX
BbIpakeHHUsI. [ [py BBIUHMCIIEHUSAX BTOPOE BBIPAXKEHHUE BEIYUCIIECTCS TOIBKO B CIIy4ae JIOKHOCTU
IIEPBOTO.

No6uTtoBble nornyeckmne onepauum

JNlornyeckoe «MN»

CuHTaKkcuc

<umcrgiol> & <umMcryioZ>
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Boipaikenus

<umcJiol> U <4umciio2> — HeJIOYUCIICHHBIC YUCIOBbBIC BBIPAKCHUA.

OnucaHue

BosBpaiaercs pe3ynbrat OMTOBOM JIornueckoii onepanuu «M» u3 AByX 3HaueHui <uymciol>
U <4dUCJI02>.

Ecnmu omun w3 onepapnoB <umciol> wmm <umcio2> wumeer NULL-3HaueHue,
Bo3Bpataercd NULL-3HaueHue.

Mpumep

create or replace procedure SP BITAND(in a int; in b int)
result int
code
return (a & b); //
end;
execute SP BITAND (0xOFF, OxFFO);
return value = 240

Jlornuveckoe «UJMA»

CuHTaKkcuc

<umciyol> | <umcioz>
<ymcyol> U <4uMcJio2> — YUCIOBBIE BEIPAKEHMUS.

OnucaHue

BozBpamraercs pesynasrar OuToBou Jsormueckon omeparuu «MJIM» w3 aByx 3HaueHUi
<uyciol> u <umcjo2>.

Ecmm ogma w3 omepanmoB <umciol> wm <umcio2> wumeeT NULL-3Hauenwue,
Bo3Bpamaercs NULL-3HaueHue.

Mpumep

create or replace procedure SP BITOR(in a int; in b int) result
int

code
return (a | b); //
end;
execute SP BITOR (0xOFF, OxFFO);
return value = 4095

Onepauuu B BbIpaXeHUAX TUMa «aarta»

C omnepanpamu (uau BeIpakeHUsMU) Tumna «jata» (tuna DATE) nomyctumsl crnenyromue
olepaLuu:

* «$» — BBIUUCIIEHNE PA3HOCTH MEXKAY JABYMs JaTaMH B JHSX (pe3yabraT — IeJI0€ YHCIIO).
O6a onepanna nomkHbI UMeTh Tl JaHHBIX DATE. [1pu Berauciennn pasHOCTH AaT 4achl
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Beipaikenus

HC YUUTBIBAKOTCA. Eciu nepBasa gata MCHBIIC BTOpOﬁ, TO pPa3HOCTb 6yIIeT npeacTaBJICHA
OTpHULATCIbHBIM YUCJIOM. OTa orecpanrsd NMCCT HAWHU3IIHI IIPpHUOPUTET,

o «(t»— l'[pI/I6aBJ'IeHI/IC K JaTc¢ ONPCACIICHHOI'O KOJINYCCTBA I[Hefl;

¢ «-» — BbIYMTAHUC U3 OAThI OIIPEACIICHHOTO KOJIMUCCTBA JHEH.

B onepauusix npubaBneHus (BbIYUTAHUS) AHEH K JAaTe BBIPAXKEHUE CIIEBa JOKHO UMETh TUI
DATE, a BelpaskeHH€ CIpaBa JI0JKHO OBITh YHCIIOBOTO THIIA.

B Hpumeuanue
B cBsi31 ¢ 0COOEHHOCTBIO TPAHCIIATOPA XPAaHUMBIX Tpolienyp Beipaxkenus Tumna (d2 $ d1) - 1 wim
1 - (d2 $ d1) He MoryT npaBUILHO 00pabaTkiBaThCsl. B Takux citydasx BeIpakeHHE HEOOXOIUMO
BBIUUCIIATH C MOMOIIBIO HECKOJIIBKUX OMEPAIHii.
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NMpucBoeHne 3Ha4YeHUN

HpI/ICBOCHI/Ie 3HaUeHUl OO0BbeKTaM OpoucaAypHOTo fA3bIKa MOXKET OBITh  BBIIIOJIHEHO
pa3siindHbIMU CIoco0aMM B 3aBUCHMOCTH OT THIIA 00BEKTa:

* Ipu OOBABIECHUHM JIOKAJIBHBIX IEPEMEHHBIX C TIOMOIIBI0 TapaMeTpa 3HaueHue I10
ymonuanuto DEFAULT;

¢ IIpH BBIIIOJIHCHUHA OIICpallur IIPUCBOCHUA,

* 3HAYCHHE BXOJHBIM IMapaMeTpaM (QyHKIMIA U TPOLEAYp MPHUCBANBACTCS AaBTOMATHIECKH ITPH
VX BBI30BE;

* 3HAYEHHE MOJISIM Kypcopa MOXKeT ObITh MpucBoeHo nbo npu BeimonHenuu FETCH, nmu6o
OTepaTOPOM MPUCBOCHHS;

* 3HAuUEHUE NPEJONpPEAEICHHBIM IEPEMEHHBIM B Tpurrepax npucaubaerca CYB/]
ABTOMAaTUYECKH.

Ha3HauyeHue

OHepaIII/ISI MMPUCBOCHUS NNpCAHA3HA4YCHA 1JIA IPUCBOCHHUA IICPEMCHHBIM HOBBIX 3HAYCHUH.

CuHTaKkcuc

<UMS

[IePEMEHHOM> : =<BEIpaXeHMe>

OnucaHue

p_var

call

HpI/I BBIIIOJTHCHUHU MPHUCBOCHUS CHayalJla BBIYHUCILACTCA 3HAYCHUE <BHpPAXEHMSI>, 3aTEM
MMOJIYYCHHOC 3HAYCHUC ITPHUCBAUBACTCA YKaSaHHOﬁ nepeMeHHoﬁ.

[IpucBoeHne paccMaTpuBaeTcs KakK BBbIpa)KEHUE, 3HAUEHHUEM KOTOPOTO SIBISIETCS 3HAYCHHE
<BHIpPaXeHMs> CIpaBa, MOATOMY €ro MO)XHO HCIOJIb30BaTh Kak 4acTbh 0OoJiee CIO0XKHOIO
BBIpO)XEHUS (aHAJOTHYHO S3bIKY mporpammupoBanus C/C++). B wactHOCTH, nomycTuMa
3alUch TMHa & := b = ¢ := 0.

B kadectBe mpaBoi yacTu npuUcBOEHUs MOeT ucnosb3oBarbest NULL. Takoe npucsoenue
Toxke uHTepnperupyercs kak NULL, mo3toMy A0IyCTUMO IPUCBOECHHUE BUIA:

s := d := NULL
naxe eci i, s 1 d umerot pazasie THbl (NULL coBMecTrM co BceMu TUTIAMHU).

B xadecTBe npaBoil 4aCTU MPUCBOCHUS MOKET UCITOJIb30BATHCS BBI30B MPOIIETYPHI:

:= proc (paraml, param?2);
aJBTEPHATUBHBIM CIIOCOOOM TMPUCBOCHHS 3HAYCHHS TMEPEMEHHOW IMPH BBI30OBE MPOLEAYPHI
SIBIIAETCA KOHCTPYKIM BUA:

proc (paraml, paramZ) INTO p var;

B Mpumeuannue

B

<0JIOKE KoZa> Tpurrepa i NpUCBOCHUS 3HAYCHUS nepeMeHHoﬁ C UCIIOJIB30BAHUECM BBEI3OBA

npoucaypbl JOIMYCTHUMO HCIIOJIBb30BATh TOJILKO KOHCTPYKIIMKA BU/JIA:

call

proc (paraml, param2Z) INTO p var;
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YcnoBHble BbipaXeHus

CuHTaKkcuc

EIF<sl><jiormMyeckKoe BHpaxeHMne><s2><BrpaxeHuel>[ELSE <BrpaxeHUe2>]
<sl>:=]
<s2>:=]

OnucaHue

KBanparusie ckoOku nocie EIF sBusitoTcst 00s13aTenbHOM YacThi0 CHHTAKCHCA.

IIpy BBIYUCIIEHMM YCIIOBHOTO BBIPDAKEHHUS CHAa4dala BBIYMCIAETCA <JIOTMUECKOE
BHIpaxxeHMe >, 3aTeM, ecau ero pesynsrar TRUE, Beruncisercs <srepaxeHuel>, HHAYE
BBIYHCIIAETCS <BEIPaXeHMe2>, €CIIU OHO YKa3aHo.

B ycioBHOM BbIpaskeHHH BETBb ELSE <BHpaxeHMeZ2> MOXKET OTCyTCTBOBAaTh. B 3TOM
cllydyac MIpH JIOXKHOM 3HAQUCHUMU <JIOTMUECKOT'O BHPAXEHMS> PE3yJbTaT YCIOBHOIO
BbIpaxkeHnst — NULL.

Mpumep

create or replace procedure p eif (in i a int default 0; //

code

in i1 b int default 0) result int for debug

return eif[ i a < i b ] i a else i b; //

end;
call
// 3

p eif (3, 4);

call p eif (3, 2);

// 2
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NakeTHOEe nobOaBneHue

Bo3MorkHBI 1Ba pexkuma 100aBJIeHUS CTPOK B TaOIHILy: OOBIYHBIN U TAKETHBIM.

B 06b14yHOM pekume no0aBiieHne CTPOKU BbINoNHETCs ¢ momolbio SQL-oneparopa INSERT.
Ctpoxu 100aBISIOTCS IO OJHOM MPH KaXKJIOM UCTIOTHEHUH TAHHOTO OTieparopa.

B makeTHOM pexuMe CTPOKH JOOABISIFOTCS 32 OJTHY OIEPAIIHIO B TOM KOJTUYECTBE, B KAKOM OHH
3aJlaHbl BO BXOMHOM Oydepe. [TakeTHBII peXuM peKOMEHIyeTCs HCITOJIb30BaTh MPH 3arpy3Ke
OoJIbIINX 00BEMOB JaHHBIX.

Js1 BBIMOSTHEH WS TTAKETHOTO JO0ABIIEHUSI BHYTPH XPaHUMOM TIPOIIETYPHI:

1))

cursor (

OTpPENETUTh Kypcop, B KOTOPOM MMEHA I0JIel COOTBETCTBYIOT UMEHaM (M TUIaMm) mojei
3arpyxaemMoil Tabaunpsl. Ecin nMs mons TaGnuibl COAEPKUT HECTaHIAPTHBIE CUMBOJIBL,
COBIIAJIAET C KJIFOYEBBIM CIOBOM M T.J. (T.€. TpeOyeT KBOTAIMH), B ONIMCAHUHU IOJIsI Kypcopa
MOXHO SIBHO yKa3aTbh UM, KAKO€ JIOJDKHO UCII0JIb30BaThes. I 3TOro nocie Tuma croiaona
MO>KHO yKa3aTh KJIIOUEBOE CJIOBO column U CTPOKY B KaBbIUKaX, HalpUMeEp:

i1 int; // 6ynmeTr coorBeTcTBOBaTH cTOJIOLYy "I"
1 char(20) column "lowercase" // ByIeT COOTBETCTBOBATL CTOJNOLY

"lowercase"
ins date column "INSERT" // OyIeT COOTBETCTBOBATL CTOJNOLY
"INSERT"
) ;
2) mepen 100aBJICHUEM BBIIATh OIIEPAToP:

start append into <rabmmua> from <kypcop>;

3)

rae:
<Tabsuiia> — UMs TaOJIUIIbL,
<KypCOpP> — KypCOpHas IEPEMEHHAsI.

Brimonaenne 3Toro omeparopa BHYTpH TpOLEAypbl mpuBoauT K momade SQL-3ampoca
start append into byte (<cnmcoxk cToOJNBLOB> COIIACHO UMEHAM II0JIEH B
Tabnwue).

B cnydae ommOku npu BBIIOJHEHHH oreparopa (GOpMUPYETCS] HUCKIIOYEHHE C KOJOM
3aBEpLICHMUS.

B ciywae ecnm <xypcop> — HEAONYCTUMOE BBIPAKEHHE, BBI3BIBACTCS HCKIIOYECHHUE
BADPARAM.

[Ipu monbITKE BBIMOJIHUTE start append Wi execute, KOrma Opeablayluil start
append He OBLT 3aBepIIeH mpu moMomM end append, BO3HHKAET HCKIIOYEHUE
APPENDACTIVE.

YTOOBI I[O6aBI/ITI) CTPOKY, Ha0 3alIOJTHUTL IMOJISI COOTBCTCTBYIOIIWMMUA 3HAUYCHUSAMU U BBIAATh
oreparop:

putm <6ydep>;
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B kauectBe <Oydepa> MOXKHO HCIONB30BaTh JIOOYI0 MEPEMEHHYIO THIA Kypcop,
CTPYKTypa KOTOPOH COBIIAJAET CO CTPYKTYPOU IIEPEMEHHOM, UCIIOJIB30BAHHOM B OIIEPATOPE
start append. B ciydae HecoBaieHus: BOSHUKHET HCKItoueHne BADCURSOR.

DTOT omeparop HaKalIMBaeT JaHHbIE BO BHYTPEHHEHW CcTpaHHIE MakeTa (KoTopas
BBIJIETISIETCS. OMEpaTopoM start append) U, €CIH MaKeT 3aloNHIETCS, 3arPy>KaeT ero
B TaOIUILy.

Ecnu B mnmponecce (I)OPMI/IpOBaHI/IH MaKeTa U 3arpys3kKu €ro B Ta6n1/1uy BO3HHUKACT OIJ_II/I6K8.,
TO BBIpa6aTBIBaeTC$I HUCKIIIOUCHUEC C KOAOM 3aBCPIICHUA, KOTOpLIﬁ MOXHO IOJYYHUTH C

noMo1sio GpyHKIuM errcode().

Eciu Bo3HHKaeT OIJ_II/I6K8., BHYTPCHHAA CTpaHHLla HOPOAOJIKACT COACPKATb JAaHHBIC,
KOTOPBIC HC YAaJI0Ch ,Z[O6aBI/ITL, a HOBas 3allMCb UTHOPUPYCTCA.

UToObI OYMCTUTH BHYTPEHHIOK CTPAHHUILY, MO)KHO MCTIOIB30BATh (DYHKITHIO
clearPutm ()

VY3HaTh KOJMYECTBO 3allMCel BO BHYTPEHHEH cTpaHMIE (KOTOpbIE €IIe HE 3aHECEHbI
peanbHO B BJ1) MOXKHO ITpy oMoy (pyHKIUH

int getPutmRecs ()

OTy (QYyHKIHIO MOXXHO HCIOIB30BaTh, B YaCTHOCTH, MOCJE€ BO3SHHUKHOBEHHSI OLIMOKH B
putm. Omubka 03HAYAET, YTO HE BCE 3alUCH U3 BHYTPEHHEH CTPaHUIbI JT0OABICHBI.
OyHKIUA

getPutmRecs ()

MO3BOJISIET Y3HATh, CKOJILKO UMEHHO 3amuceil He 100aBieHo, 4YTOObI MOMBITAThCS J0OABUTh
9TH TOCJTEIHUE N 3aluceil Mo OJHOW, MpoBepss, Kakas MMEHHO W3 3alKcei Makera
omnOoOYHa.

MosxHO OTpeOOBaTh MPUHYAUTEIBHO COPOCUTH 3alMCU U3 BHYTpeHHEN cTpaHulbl B B/
npu noMouy GpyHKIUU

flushPutm ()

B cnydae ycnexa BHyTpeHHsSI CTpaHULIa OCBOOOXKAAETCS 171l MOCJIEAYIOIeH HOpMaIbHOM
paboThI.

B cinyuae ommbOku 00paOoTka BHYTpPEHHEH CTpaHUIbl AaHAJOTMYHA BBIMOJIHEHHIO
oreparopa putm, MONBITABIIEroCs COPOCUTH 3alOJHEHHYI0 BHYTPEHHIOIO CTPAaHUILY H
CTOJIKHYBILIETOCSI C OIIMOKOM: BHYTPEHHSS CTpaHUIa He ouuinaeTcs. O4UCTUTh ee Beeraa
MOXKHO IIPH ITIOMOIIHK CclearPutm ().

Takum oOpa3oM, BbI30B moapsan putm u flushPutm () mnpuBenetr, GhakTUYECKH, K
M00aBJICHHUIO CTPOK IO OJJHOM Yepe3 MEXaHHU3M MMaKeTHOTO JO0OaBICHHMS.

Ecnu nmepen mnomadeid putm BbI3oBoM (yHKIMHA getPutmRecs, clearPutm
u flushPutm He ObUT BBIIOJIHEH oOmeparop start append, HIH OH
3aBEpIIMIICA HEYAAYHO, TO IpPH IIONBITKE BBINOJHUTE putm BO3HUKHET HCKIHOYCHHE
APPENDNOTSTARTED.
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ITakeTHOE NOOaBJIEHHE

4) mo okOHYaHUU J100aBIEHUS HAJIO BBIIATH onepatop end append

Ecnu nepen nmomaueih end append He OBLIO BBI3BAHO omeparopa start append,
WIM OH 3aBEPIUNIICS HEYNAaYHO, TO IIPU IOIBITKE BBINOJIHATE end append BO3ZHUKHET
uckmroueHue APPENDNOTSTARTED.

[Tocne kaxaoro start append IOMKEH BbI3bIBATECS end append, NPEXKIe YeM JIEIaTh
apyrue execute wmm start append!

5) Bce omnepauuu putm BHIMOJHAIOTCS IO OTHOMY Kypcopy, [0 TOMY ke, 4TO U execute B
npoueaypax ("Kypcopy no ymoiyaHuro").

CootrBercTBEeHHO, MeXay start append M end append Henb3s HUCIOIB30BaTh
Ipyrue start append mwim execute. Ecau mbeiTarbes chenarb 3TO, BO3ZHUKHET
uckiruceHue QUERYWHENAPPEND (eCJ'II/I €ro He 06pa60TaTL, nocJjieayras moInbITKa
BbINOIHEHUs SQL-oneparopa npuBeaeT K NoaydeHuo Koja 3asepiueHus 1013 — HeBepHas
MOCJIEIOBATEILHOCTh KOMAHN).

E Hpumeuanne
HpI/I MMaKETHOU BCTABKE JAaHHBIX TPUITCPBI, HACTPOCHHBIC Ha BCTABKY NAHHBIX, Cpa6aTI>IBaTL HC

OyayT.

Mpumep

create or replace procedure "PM" () result char(20) for debug
declare

var ¢ cursor (i int column "start",

si smallint, bi bigint,

char (20), wvc varchar (30),
date column "THIS IS DATE",
real, db double, dc numeric,
bool,
byte (10), vb wvarbyte(10)

OB QAQ

) ;
var 1 int;
exception APPENDNOTSTARTED for APPENDNOTSTARTED;
exception QUERYWHENAPPEND for QUERYWHENAPPEND;
exception APPENDACTIVE for APPENDACTIVE;
exception AAA for 116;
code
execute direct "drop table pm;";
execute "create table pm ("
"\"start\" int, si smallint, bi bigint,"
"¢ char(20), vc wvarchar(30), "
"\"THIS IS DATE\" date,"
"r real, db double, dc numeric,"
"l boolean,"
"b byte(10), vb varbyte(10));";
start append into "PM" from c;
1 :=1;
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IlakeTHoe no0aBIeHNE

while i < 32001 loop

c.i := iy

c.si := 1i;

c.bi := 1i*100;

c.c := "string value "+tochar(i);
c.vc := c.c + " ";

c.d := sysdate() + i;

c.r := 1i/10.0;

c.db := i/100.0;

c.dc := 1/1000.0;

c.l := mod(i, 10) = 0;

asc(tochar (i), c.vb);
asc (tochar (sysdate()+i), c.b);
putm c;
if errcode() <> 0 then
return "PUTM error: "+tochar (errcode()):;
endif
i = i+1;
endloop
end append;
if errcode() <> 0 then
return "Error "+tochar (errcode()):;
endif
return "Ok";
exceptions
when AAA then
return "PUTM failed";
when APPENDNOTSTARTED then
return "APPENDNOTSTARTED";
when APPENDACTIVE then
return "APPENDACTIVE";
when QUERYWHENAPPEND then
return "QUERYWHENAPPEND";
end;

IIpu cpaBHEHMH 3TOIl HpoLEAYpHl C MPOLENYpPOil, KOTOpass JOOABISET TE KE CTPOKU HE
B [IAKETHOM pEXHMME, a IO OIHOM (C moMmoupl0 insert), ObUIM NOJYYEHBI CIENYIOLIME
XapaKTEPUCTUKHU.

Bpemsa paboTh:

10 000 cTpoxk:

insert: 33 c.

putm: 11 c.

32 000 cTpok:

insert: 2 MuH.

putm: 36 c.

Ecnm no6aBisiTh MEHBIIE CTONOIOB, BRIMTPHIII OT putm 001ee OYSBUTHBIM.
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IlakeTHOe H00aBIEHNE

Ons 4 cromnbuor m 10 000 crTpok:
insert: 26 c.
putm: 5 c.
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Mpoueaypbl C KYPCOPHbIM NapamMeTpPomMm

Bce tunet Bxonubix mapameTpos (IN, INOUT, OUT) moryT ObITh OOBSIBIICHBI C TUIIOM JaHHBIX
CURSOR.

BxonHoi1 KypcopHBIii TapamMeTp AOTKEH ObITh MPEABAPUTENBHO OTKPHIT B MIPOLIEAYPE, KOTOPAs
BBI3bIBAET Ha BBIMOJIHEHUE IPOLEAYPY C JaHHBIM KypPCOPHBIM MapaMeTpoM.

Kypcopuslii napamerp He MoxeT O0bITh SQL-mapamerpom.

Bxomuble Kypcopbl (BBIOOPKHM IaHHBIX) B KadyeCTBE BXOIHBIX MAapaMETPOB MMEET CMBICI
UCIIOJIB30BATh B CICAYIOLIUX CIydasx:

1) SQL-3ampoc, ¢opmupyronmii BbIOOPKY IaHHBIX KypCOPHOTO Tlapamerpa, He MOXKET
peanu3oBaTh BCe HEOOXOAMMBIE YCIOBUS Ui (POPMHPOBAHUS TMOTHOIEHHON BHIOOPKH
JMaHHBIX. B 3TOM ciydae Bo3Bpamaemas SQL-3ampocoM BBIOOpKa JaHHBIX TEpe
nanpHeimeir o0paboTKoW MOXKET TMOJBEprarhCsl JONMOJHUTENBHON (UIBTpaluu ¢
MIOMOIIBIO CIIOXKHBIX CHENHATbHBIX (DYHKLIUH MPOLETYPHOTO S3bIKA;

2) mepenaBaemasi BEIOOpKA MAHHBIX TEpell MOCIEAYIONIMM HCIIOIB30BAHUEM JIOJDKHA OBITh
oOpaborana (MmonudupoBana, oboraieHa JaHHBIMH) B COOTBETCTBHH CO BCTPOCHHBIM
aJITOPUTMOM 0OpPaOOTKH.

Mpumepsbl

[Tyctp ecth Tabnuma bank, comepxaias 1aHHbIe 00 OPraHU3ALMIX U TEKYIIUX JEHEKHBIX
CyMMax Ha UX PacueTHBIX cuerax (OanaHc).

create or replace table bank(id org int, summa numeric);

insert into bank (id org, summa) values (1001, 27356.0), (2705,
110227.15), (4903, 2.75);

select * from bank;

Ecte mpouenypa, KOTOpas BBINOJHSETCS B KOHIIE KaXJO0ro KaJeHJapHOro Mecsia
U TPOM3BOAMT KOPPEKTUPOBKY OanaHca OpraHuM3aldl C YYEeTOM HAYMCICHHBIX JTOH
OpraHM3allMM HAJOTOBBIX BBIYETOB, OTYMCICHWM, BO3BpaToB U T.II. BbluMcieHHE CyMMBbl
KOPPEKTUPOBKH OallaHCa SBISAETCS JOBOJIBHO CIIOXKHOM MPOIEypOol, HO B JAHHOM NpUMeEpe
3Ta Mpoleaypa MPOCTO BO3BpallaeT MJIsi OpraHU3alMy SKOOBl BBIYMCICHHYIO CYMMY
KOPPEKTUPOBKHU:

create or replace procedure nalog(in id org int) result numeric
code

if id org=1001 then return(-1577.65); endif;

if id org=2705 then return(3000.5); endif;

if id org=4903 then return(-86664.35); endif;
end;

Anroput™m paboThI:

1) B mpoueaype tst_cursor:

* OTKpBIBa€M KypCOp MJs MOJYYEeHUS BBIOOPKH JAHHBIX 000 BCEX OpPraHHU3aIUsAX U UX
OayraHcax;

* BBI3BIBaEM Ipoueaypy upd cursor, mepeaanast € B KauecTBE BXOAHOIO apaMeTpa UMsi
OTKPBITOTO Kypcopa;
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create or replace procedure tst cursor() result int for debug
declare
var curs cursor (id int, sm numeric);
code
open curs for "select id org, summa from bank;";
call upd cursor (curs);
return 0;
end;

2) npouenypa upd_cursor:

* HCNONb3Ys NEPEAAHHBIN €l KypCOPHBIN TapaMeTp, OpraHu3yeT LUK U1 IEPEMELCHUS
10 BCEM 3aIUCSM MOITy4€HHON BBIOOPKH IaHHBIX;

* JUISL KQXKJIOW OpraHu3alyy (3arnucu BbIOOPKU JTaHHBIX) MPUMEHSETCs mpouenypa nalog
JUIS BBIYMCIICHUSI CyMMBbI OTYMCIICHUN/JOHAYUCICHUH 1 TPOU3BOAUTCS KOPPEKTUPOBKA
OanaHca opraHu3aly B KypCOPHON MEPEMEHHOI;

* HOBasg CymMMa OajaHca OpraHM3allid 3allUCBIBACTCS M3 KypCOpPHOW IEepeMEeHHOH B
Tabmuiy bank.

create or replace procedure upd cursor (in query cursor (ident int,
current sum numeric)) result int

declare
var upd summa numeric;
code
while not outofcursor (query) loop
upd summa:= query.current sum + nalog(query.ident);
execute "update bank set summa = ? where id org = ?;" using

upd summa, query.ident;
fetch query;
endloop
return 0;
end;
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B npouenypuom si3bike pabora ¢ Tumom JaHHbix BLOB peanu3oBaHa ¢ momouisio
HIDKeCIenyommx GyHkuuii (Tabnuna 5).

Tabmuma 5. dyaknuu 1y1st padota ¢ Turom ganasx BLOB

Nms

DyHKUMSA

set_cur_blob

YcranoBka tekymero BLOB-cron6ima nmpu 06paboTke 3ampoca ¢
HeckoiibkuMu BLOB-3HaueHnsMu

add blob JloGaBnenue nopiuu AaHHbIX B KoHell BLOB-3Hauenus (3anuce B
NPOM3BOJIBLHOE MECTO HE JIOMYCTHMA)
read blob Urenue ykazaHHOTO THMA JaHHBIX 13 BLOB-3HaueHMs

read blob int

read blob_smallint

read blob_bigint

read blob real

read blob_double

read blob_numeric

read blob char

read blob_date

read_blob_bool

read blob_nchar

seek blob YcranoBka Tekyel no3umuu s ureHuss BLOB-ganHbIX
clear blob Vrnaneane BLOB-3Hauenus
blob_size [Tonyuenue unpopmanuu u3 onucarenss BLOB-3Hauenus

modify blob type

Tunuzamus BLOB-3Hauenus

length

Jnmuna BLOB-3Hauenust

B mMoment omepamuun ¢ BLOB-3HaueHneM OOMKHBI OBITH OMpPEENCHbl TEKyIlas 3aluch
tabnuuel 1 HoMep BLOB-cronbma, mist koTopbix OyzneT HMpOM3BOAMTHCA 3Ta OIepalfus.
Teky1as 3anuch yCTaHABIUBACTCS B CICAYIOIIUX CIydasx:

 mnocne ycnenrHoro BeinonHenus SELECT-3anpoca;

* nocne BeiOOpku onpenenenHoi 3anucu (FETCH);

¢ IIOCIJIC I[O6aBJIeHI/I$I HOBOH 3aIlHCH B Ta6J'II/II_Iy.

Homep BLOB-cton01a, k koropoMmy ao0aBisercs MNOpUUS JaHHBIX, MPEIBApPUTEIHHO
yCTaHaBIIMBAeTCs ¢ MOMOIIbI0 pyHKImH set_cur_blob. Eciu sta pynkmus He Obla BbI3BaHa,
TO ucnoab3yeTcs nocienanii BLOB-cron6err.

Tak Kak mpoLeqypHBIN A3bIK 0OECIIeUnBaET Ba CIIOCO0a BBIMOMHEHUS MaHUMysiuuid ¢ BJ1,
a UMEHHO, ¢ nmoMoIkio Kypcopos u omneparopa EXECUTE, B ¢ynkuusix padorst ¢ BLOB-
JAHHBIMH CYLIECTBYIOT, COOTBETCTBEHHO, J[Ba CIIOCO0a yKa3bIBaTh BBIOOPKY, JUIsI KOTOPOU
npousBoautcs onepauus ¢ BLOB-3HaueHuem:

* I KypcopoB B KayecTBE IEpBOro mapaMerpa (QYHKLIMHU YKa3bIBaeTCs KypcopHas
NepEeMEHHas U J1ajiee OCTajJbHble MapaMeTpPhl;
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* ecnu HeoOxonumo paborars ¢ BLOB-3nauenueMm aist 3amucu, KoTopas Obljia BhIOpaHa
B pesynsrare BblnonHeHUs SELECT-3ampoca wnnm  INSERT-3ampoca omneparopom
EXECUTE, ccpuika Ha Kypcop HE 3aJaeTcs, M cpa3y IEpEUMCIIOTCS OCTaJIbHBIE
napameTpsl QyHKIHU.

IIpu pabore ¢ BLOB-ganHbiMH mepBbIM cHocoOOM (4epe3 Kypcop) B ONHMCAHUHU
Kypcopa ucnoib3yeTcst kioueBoe cioBo BLOB ans ykazanus mosnsi, KOTopoe B BbIOOpKE
cootBercTByeT cronouy tuna BLOB. IIpu BeiGopke 3anmuceit SELECT-3anpoca anst momst
tuna BLOB Bo3Bparmaercst TOIbKO HH(POPMAIMOHHBIA 3aroioBOK JHHON 14 Oaift. [{ns
pabotsl cooctBeHHo ¢ BLOB-3HaueHussmMu (uteHue, n00aBleHHE, OUYUCTKA) UCHOIB3YIOTCS
crienuanbHble cTaHnapTHele ¢yHKuuu. PaxTHyecku KimodeBoe cioBo BLOB sBisercs
cudonumom it BYTE(14), B Takoe moje kak pa3 U CYMTHIBAeTCs 3aroyioBok. [lonesHoit
uHpOpMaLuei, KOTOPYI0 MOKHO H3BJI€Ub M3 3aroJIoBKa, siBisieTcsl pasmep nopuuu BLOB-
naHHbIX. [[n4 ero nomyuyenus ucrnons3yercs ¢pyHkuus blob_size.

Yrenue nanHbix u3 BLOB-3HaueHst OpraHn30BaHO TakK, YTO KaX/blii HOBBIH BBI30B (DYHKIIUU
YTEHUS BBIOMpaeT ouepeaHyro MHpopMmaluio, pacrnonoxeHnyio B BLOB-3Hauenun, cpasy
MIOCJIE TE€X JIaHHBIX, KOTOpPbIE OBUIM MPOYNTAHbBI IPEABLIYIIMM BBI30BOM (WM C Hayasa, €cliu
C MOMEHTa BBIOOPKM TEKyILEH 3amicH oneparuii yTeHus eule He ObLI0). DTO aHAJIOTUYHO
YTEHUIO JAHHBIX U3 MOCJIE0BATEIBHOrO (aiisia 1 10CTaTOuHO YJ00HO B MCONb30BaHuU. Eciin
HEOOX0IMMO MPOU3BECTU YTEHUE C KOHKpeTHOH no3uuuu B BLOB-3HaueHuu, nepen BI30BOM
(GYHKLIMU YTEHUs] MO)KHO YCTAHOBUTh yKa3arTeslb TEKYIIEH MO3ULIUHU C TMOMOUIbI0 (YHKLIUU
seek blob.

[TonbiTka pabotsl ¢ BLOB-3HaueHusiMu Takum oOpas3om, korja cHayana Beioupaem BLOB-
3HaueHue, 3areM paboTaeM c Jpyroi Tabmuuei (Hanpumep, nenaeM insert), 3aTeM CHOBa
BO3BpalaeMcs k crapomy BLOB-3HaueHuI0 B paMKkax BHYTPEHHETO KaHajia npoueaypsl (To
€CTb JIeJIaeM 3TO BCE HE IO Pa3HbIM Kypcopam), sIBJISIETCS] HEAOMY CTUMOM.

YroObl peanu3oBaTh TAKyl0 CXeMy pPa0OThl, HEOOXOJMMO HCIIONB30BATh JOMOIHUTEIbHBIN
Kypcop, 10 kKoTopoMy BezieTcst pabota ¢ BLOB-3HaueHusimu.

YctaHoBKa Tekyuwero BLOB-cton6ua

CuHTaKcuc

set cur blob ([<kypcop>,] <HOMEpP>) ;

<KypCOpP>— KypCOpHas lepeMeHHast, U1 KOTopoil ycTanasiusaercss Homep BLOB-cTon6ma
(ecnu He 3aaaH, To QyHKIMS npuMeHsieTcs i kaHana onepatropa EXECUTE);

<uoMmep> — HoMep BLOB-cTon6ma.

OnucaHue

BrinonusieT nepexiitouenue Becex GyHKImii no padore ¢ BLOB-3HaueHussMU 3anuceii BBIOOPKU
JTAHHBIX Ha paboTy ¢ 3a1aHHBIM cTo0LoM. Ecinu 3Hauenue napamerpa <Homep> paBHo 0, TO
IIPOMCXOIUT MepeKIItoueHue Ha nepsbiit cronber Tuna BLOB. Kpome toro, nocie ee Bei3oBa
cOpacbIBaeTcs BHyTpeHHHMH cueTynk no3uuuu BLOB-3Hauenus niist ureHus, T.e. GyHKUUU
tuna read_blob HauHyT ynTaTh HOPUMIO JaHHBIX ¢ HaYaga BLOB-3Hauenus (11 u3MeHeHus
MO3HIIMU YTEHHsI He0OX0IMMO UCTIONb30BaTh (hyHKIHMIO seek blob).
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[Nob6aBneHue AaHHbIX B KOHel BLOB-3HauyeHus

CuHTaKkcuc

add blob ([<xypcop>,] <3HaueHue>[, <pasmep>][, <Homep BLOB-
cronbua>]) ;

<KypCOp> — KypCOpHas NEpPEeMEHHAs;

<sunaueHmue> — nepemeHHas tina BYTE/VARBYTE wunu 3naduenue m000ro Apyroro
CKaJISIPHOTO THUIIA;

<pasmMmep> — UCIOYUCIICHHOC MOJIOKUTEIBbHOC BBIPAXKCHHC,

<uoMep BLOB-cTosbua> — nopsaakoBelii Homep BLOB-cTonbna B Tekymiel 3amucu
BBIOOPKH JTaHHBIX, OTCYET HAYMHAETCS ¢ 1.

OnucaHue

@yHKIWs 100aBIsIeT MOPII0 JaHHBIX B KoHel] BLOB-3Hauenus 3agannoro BLOB-cTon6ma
TEKYILEH 3alHCH.

[TapameTp <3HaUEeHME> oNpenenseT N100aBIIEMYO MOPLUHUIO TaHHBIX.

Bo3MoxHBI 1Ba cityyas:

1)

2)

ecniu 3710 nepeMmeHHas tuna BYTE, To B KadecTBe NOpUMU JaHHBIX OepeTcs
COOTBETCTBYIOILAs] IIOCIIEAOBATENbHOCTh OallT, yka3aHHas B IapaMmeTpe <pasMmep>
JUIMHBL. DTO CaMblii 0OIIHiA C1IOCO0, TaK KaK OH MO3BOJISIET 3aMUCHIBATh JIFOOBIEC JaHHBIE;

ecli <3HaueHue> — 3TO BhIpakeHHe APYTHX TUIOB, To K BLOB-3Hauenuto nqodasnsercs
JIBOMYHOE IPE/ICTABICHUE MOPLUHU JAaHHBIX s KOHKPETHOM MalluHbl. B yacTHOCTH,
3HaueHust tuna DATE 3ammchiBaroTcs Kak JBa 4eThlpexOaiiToBeix umcna (tuma INT),
IIEPBOE M3 KOTOPBIX COAEPIKUT KOJIMYECTBO AHEH, MPOILIEANINX C Hayaja Halled 3pbl, a
BTOPOE — KOJINYECTBO TUKOB (COTHIX AOJIEH CEKyH/Ibl), MPOLIEIIINX C Hayasa JAHs (MIMEHHO
TaK npeacTaBisitorcs 3HaueHus tuna DATE BHyTpu nmopcucTteMbl XpaHUMBIX POLIEAYD).
3nauenusa tuna CHAR u VARCHAR 3anucsiBaroTcst Kak JBa Oaifta IJIMHBI CTPOKH, JIBa
0aiiTa KOAMPOBKMA M COOTBETCTBYIOIIEE KOJIMYECTBO OAMT caMoil CTpOKH Tociie HuX. B
ATOM CIIydae JUIMHY MOPIMH JaHHBIX YKa3bIBaTh HE TpeOyeTcs, Tak Kak oHa u3BecTHa. [l
snaueHnii Tuima NCHAR u NVARCHAR 3anmch aHanornyHa, 3a MCKIIOYCHUEM JIByX OalT
KOIUPOBKHU. OHU OTCYTCTBYIOT, TaK Kak JJIsl JAHHBIX TUIIOB OHA 1o ymosnyanuto UTF-16.

B Mpumeuanus

1. B o6oux ciyyasx, €ciu JJIMHA MEPEMEHHON <3HaueHme> OOJbIIe JJIMHBI, YKa3aHHOW B
napameTpe <pasmep>, To JoOaBisiemMas MOPIKI JaHHBIX OyaeT oOpe3aHa J0 3aJaHHOU B
napameTpe <pasmep> IJIUHBI; €CJIU MEHBIIE — JOTIOJTHEHA HYJISIMHU.

2. Bce nannbie, noo6asnennsie B BLOB-3HaueHue, MOTYT OBITh aJIEKBAaTHO CYUTAHBI C IIOMOIIIBIO
¢dbynkuumii ytenus read_blob.

[TapameTp <paszmMep> MOXHO OnpeaeauTh Toybko g Tuna BY TE.

Jns  Bcex  OCTalbHBIX  THIOB  MOJe  <pasMep>  HUHTEPHPETHUPYETCS  Kak
<HoMep BLOB-cTombua>.
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Bo3Bpalwjaemoe 3Ha4yeHue

®yHkuusa Bo3Bpauiaet kof 3asepuienus CYB/ JIMHTEP.

UYteHune paHHbIX us BLOB-3HayeHua Ha oOLwem
YpOBHe

CuHTakcuc

read blob ([<kypcop>,] <Oybep>, <pasmep>);
<KypCOp> — KypCOpHas IIepeMEHHA,
<6ybep> — nepemennas tuna BYTE/VARBYTE;

<pasMep> — LNEeJIOYHUCICHHOC ITOJOXUTECIBHOC BEIPAXKCHUC.

OnucaHue
qDYHKI_II/ISI BBIITOJIHACT UTCHUC l'IOpI_[I/II/I JAHHBIX U3 yCT AHOBJICHHOI'O BLOB-CTOJ’I6LI8. TeKyIlIefI
3aIllUCHU Ha O6I.LICM ypOBHC, TO €CTh INOCJICA0BATCIBbHOCTDH 63171T n3 BLOB-3Ha‘leHI/IH 3aHOCUTCA
«KaK €CThb» B MacCUB 0alT <Oydep>.
HapaMeTp <pa31v1ep> onpenenﬂeT MaKCI/IMaJ'ILHHﬁ pa3Mep CHHTBIBaeMOﬁ l'IOpI_II/II/I JaHHBIX.
I/I3 BLOB-SHa‘-IeHI/ISI CUUTBHIBACTCA HOpI_II/ISI JaHHBIX, MCHBIIIAs U1 paBHaH 110 JJIMHC 3HAYCHHUIO

napameTpa <pasmep> (pa3Mep NOpLUN MEHbIIIE 3TOro napamerpa, eciu B BLOB-3nauenun
OoJIbIlIe HET JAHHBIX).

BosapamaeMoe 3Ha4YeHue

1) KonngecTBo peasibHO 3arpyKEHHBIX B <Oydep> OaiT.

2) Kogx 3aBepmienust CYB/] JIMHTEP, koTopbIif MOJKET OBITH MOTYYEH ¢ TOMOIIBIO (DYHKIIUU

errcode().
UYteHune gaHHbIX TUNa int us BLOB-3HauyeHus

CuHTaKcuc

read blob int ([<xypcop>]);
<KypCOp> — KypCOpHas NepeMeHHas.

OnucaHue

@yukius npenHazHadeHa g yteHuss w3 BLOB-3nauenus 3amanHoro BLOB-ctonGma
TEKyIIEeH 3aIuCcH JaHHbIX THIIA int.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3UIMM JUIsI YTEHUS HAXOIUTCS
JIBOMYHOE MPEJICTABIICHUE TAHHBIX THITA int, Kak onucano B GpyHkuuu add blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) CuuTanHble JaHHbBIE THUIIA Int.
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2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopblil MOJKET OBITH MOTYYEH ¢ HOMOLIbIO (DYHKLIUU

errcode().
UteHue gaHHbIX TMNa smallint ns BLOB-3HaueHus

CuHTakcuc
read blob smallint ([<xypcop>]);

<KypCOpP> — KypCOpHas IEPEMEHHA.

OnucaHue

OyHkuMs npeaHasHadeHa ans uyreHus u3 BLOB-3nauenus 3amanHoro BLOB-ctonOua
TEKyIIeH 3aMrcy JaHHbIX Tuna smallint.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylIled MO3UIMM JUIsI YTCHUS HAXOIUTCS
JIBOMYHOE TpE/ICTaBIIcHUE NaHHBIX THa smallint, kak onucano B pynkuuu add blob.

Bosapamaemoe 3Ha4YeHue

1) Cuurtannsie nqannabpie Trma smallint.

2) Kog 3aBepmienus CYBJl JIMHTEP, koTopsiii MOXET OBITh MOIYYEH C TOMOIIBI0 (DYHKITUN

errcode().
UTteHune AaaHHbIX TUNa bigint ns BLOB-3Ha4yeHunA

CuHTaKkcuc

read blob bigint ([<kypcop>]);
<KypCOp> — KypCOpHas epeMeHHas.
OnucaHue

Oyukuus npeaHasHadeHa ans yreHus u3 BLOB-3nauenus 3amanHoro BLOB-ctonbua
TeKyIIlel 3alucy JaHHbIX THMa bigint.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3MLMM JUIsI YTEHUS HAXOOUTCS
JIBOMYHOE MpeICTaBlIeHNE TaHHBIX THIA bigint, kak omrcano B ¢pyHkuuu add_blob.

Bo3Bpalwjaemoe 3HayeHue

1) CuurtanHble AJaHHBIE THUIA bigint.

2) Kogn 3aBepmenust CYB/] JIMHTEP, koTOpbIiif MOXKET OBITH MOTYYEH ¢ TOMOILIBIO (DYHKIIUU

errcode().
YreHne gaHHbIX TUNna real us BLOB-3HauyeHus

CuHTakcuc
read blob real ([<xypcop>]) ;

<KypCOp> — KypCcOpHas epeMeHHAsI.
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OnucaHue

Oynkiusa npeaHazHadeHa it ureHuss w3 BLOB-3nauenmst 3amannoro BLOB-cron6ia
TEKYyIIeH 3alliCH JaHHBIX TUIa real.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylIled MO3UIMM JUIsI YTEHUS HAXOIUTCS
JIBOMYHOE MPEICTaBIICHUE TaHHBIX THIA real, kak onucano B pyHkuuu add blob.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Cunranubie nanHble THMA real.

2) Kon 3aBepuienust CYBJ] JIMHTEP, koTophlit MOXKET OBITH MOSyY€H C NOMOIIbIO (DYHKIIMH

errcode().
UYteHue gaHHbIX TMNa numeric us BLOB-3HauyeHus

CuHTaKkcuc

read blob numeric ([<kypcop>]) ;
<KypPCOpP> — KypCOpHas epeMEHHasl.
OnucaHue

@Oyukius npenHazHayeHa g yteHuss w3 BLOB-3nauenus 3amanHoro BLOB-ctonGma
TEKYIIEH 3ancy JaHHBIX THIIa humeric.

[Ipennonaraercs, uro B BLOB-3Hauenuu B TeKyHleI/I HO3UIIMKA JJISI UYTEHUSA HAXOOUTCH
JIBOMYHOE MPEJCTaBICHUE JAaHHBIX THIIA numeric, Kak onucano B ¢pyHkiuu add blob.

BosBpamaeMoe 3Ha4YeHue

1) CuuTanHble JaHHBIE THIIA NUMETiC.

2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopblil MOJKET OBITH MOTYYEH ¢ HOMOLIbIO (YHKIIUU

errcode().
UYteHne gaHHbIX TUNna double ns BLOB-3HaueHus

CuHTakcuc
read blob double ([<xypcop>]);

<KypCOp> — KypCOpHas IepeMEHHAs.
OnucaHue

OyHKIMA npeaHasHadeHa s ureHus w3 BLOB-3nadenmst 3amanHoro BLOB-cron6ia
TeKyIleHl 3amicH JaHHbIX Tuma double.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylIled MO3MIMHM ISl YTCHUS HAXOIUTCS
JIBOMYHOE TpeicTaBlieHue NaHHbIX Tra double, kak onrcano B ¢pyHkuu add blob.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Cuurannsie nannsie Tuna double.
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2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopblil MOJKET OBITH MOTYYEH ¢ HOMOLIbIO (DYHKLIUU

errcode().
UYteHne gaHHbIX TMNa char us BLOB-3HaueHus

CuHTaKkcuc

read blob char ([<xypcop>]) ;
<KypCOp> — KypCOpHas IIepeMCHHa.

OnucaHue

OyHkMsa npeaHasHadeHa i ureHus w3 BLOB-3nauenmst 3amanHoro BLOB-cron6ma
TEKyIIeH 3alicH JaHHbIX TUma char.

[Ipenanonaraercs, uto B BLOB-3HaueHun B TeKylIled MO3MIMM JUIsI YTCHUS HAXOIUTCS
JIBOMYHOE MpECTaBICHUE JaHHBIX THMA char, kak omricano B ¢pyHkiuu add blob.

Bosapamaemoe 3Ha4YeHue

1) CuurtanHble JaHHBIE THIA char.
2) NULL-3nauenue, ecniu BLOB-mone conep XUt He CUMBOJIbHBIE JTAHHBIC.

3) Kon 3aBepmienuss CYBJ] JIMHTEP, kotopsiii MOXKET OBITH MOJIYYEH C TTOMOIIBI0 (DYHKITUN

errcode().
UYteHne aaHHbIX TMNAa nchar ns BLOB-3HauyeHus

CuHTaKkcuc

read blob nchar ([<xypcop>]) ;
<KypCOp> — KypCOpHas NepeMeHHas.

OnucaHue

Oynkuus npeaHasHadeHa ans uyreHus u3 BLOB-3nauenust 3agmanHoro BLOB-ctonbua
TeKyIlIe! 3alliCcy JaHHbIX TUMa nchar.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3UIMM JUIsI YTEHUS HAXOIUTCS
JIBOMYHOE MpEJICTaBIIeHUE TaHHBIX THIa nchar, kak onucano B ¢pyukuu add blob.

Bo3BpalwjaemMmoe 3Ha4yeHue

1) CuuranHbie naHHbIe THNA nchar.

2) Kogx 3aBepmienust CYB/] JIMHTEP, koTOpbIif MOKET OBITH MOTYYEH ¢ TOMOILIBIO (DYHKIIUU

errcode().
UteHue gaHHbIX TNa date n3 BLOB-3HaueHus

CuHTakcuc
read blob date ([<xypcop>]);
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<KypCOp> — KypCOpHas IIepeMeHHasd.
OnucaHue

OyHKIUA npeaHasHadeHa s ureHus W3 BLOB-3Hauenmst 3amanHoro BLOB-cron6ia
TeKyIleH 3aliCH JaHHbIX ThIa date.

[Ipeanonaraercs, uro B BLOB-3HaueHun B TeKylled MO3MLMM JUIsI YTEHUS HAXOAUTCS
JIBOMYHOE Mpe/icTaBlIeHNe NaHHBIX THMa date, kak onucaHo B pyHkiuu add blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) Cuurannsie nanHbie THNA date.

2) Kop 3aBepmienus CYBJl JIMHTEP, koTopsiit MOXET OBITH MOJIYYEH C TTOMOIIBI0 (YHKITUN

errcode().
UYteHne gaHHbIX TMna bool us BLOB-3HauyeHus

CuHTaKkcuc

read blob bool ([<kypcop>]) ;
<KypCOpP> — KypCOpHas NepeMeHHas.
OnucaHue

OyHkUsa npeaHasHadeHa i ureHuss w3 BLOB-3nauenmsi 3amannoro BLOB-cron6ia
TEKyIIeH 3aliCH JJaHHBIX THIa bool.

[Ipennonaraercs, uro B BLOB-3HaueHuMu B TEKylIed MNO3WMLMM JJI YTCHUS HAXOAUTCA
JIBOMYHOE MPEJCTaBICHUE JaHHBIX THMA bool, kak onucano B ¢pyHkiuu add_blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) CuuranHble gaHHbBIE THUIIA bool.

2) Kon 3aBepuienust CYBJ] JIMHTEP, koTopselif MOXXET OBITH MOTyY€H € MOMOIIbIO (DYHKIIMH

errcode().

YcTtaHOBKa TeKkyuwen no3muum ana yteHnsa BLOB-
AaHHbIX

CuHTaKkcuc

seek blob ([<kypcop>,] <nosmuuma>);

<KypCOp> — KypCcOpHas nepeMeHHas;

<o3ULUMA> — HEIOYUCIEHHOE MOJIOKUTEIIBHOE BhIPAXKEHUE.
OnucaHue

DyHKIUSA 3a7a€T TO3UIINIO TSI YTCHHS JaHHBIX U3 ycTaHoBieHHOro BLOB-cTon6na rexymei
3aMKCH, T.€. U3MEHSET BHYTPCHHIOK TIEPEMEHHYIO B MaMATH HMCIOJIHSIONMEH IMOJICUCTEMBI
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M BCErja BBINOJNHIETCS ycnemHo. [lonbpiTka yCTaHOBUTH yKa3aTellb TEKYIIeH MO3ULIMM B
HEIOMyCTUMOE MECTO OyaeT 0OHapyKeHa MPH MOCIEAYIOIIEH Oepauy YTeHUS.

BosapamaeMoe 3Ha4YeHue

1) 3Hauenue napameTpa <mo3MLMI>.

Nony4yeHue pasmepa BLOB-3HayeHun

CuHTaKcuc

blob size (<3arojioBOK>) ;

<zarojsioBok> — nepemerHas Tuna BLOB wim BYTE(14).
OnucaHune

dyHKIMS BO3BpamaeT pa3mep B 6aiitax BLOB-3Ha4eHHS yCTaHOBICHHOTO CTOJIOIA TEKYIIEH
3aImKiCH, KOTOPBIA CYUTHIBACTCS B IOJIE Kypcopa IpH BBIOOpKe 3amucH, coaepkamieii BLOB-
3HAYCHHUE.

Bosapamaemoe 3Ha4YeHue

1) Pasmep BLOB-3Hauenus (tum int).

2) Kog 3aBepmienust CYB/] JIMHTEP, koTopblilf MOJKET OBITH MOTYYEH ¢ TOMOLIbIO (DYHKIIUU

errcode().
YananeHue BLOB-3HauyeHus

CuHTaKcuc

clear blob ([<obbekT>]) ;
OnucaHune

Oynkuus ynanser BLOB-3Hauenne ykazaHHOro <o0bekra>, ycraHaBiauBas ero JyinHy B 0. B
KadecTBe <00BheKTa™> MOXKET OBITh 331aH0 BLOB-3Hauenmne kypcopa win BLOB-niepemenHast.
Vnansemoe BLOB-3HaueHune Kypcopa MOJKHO OBITh IPEABAPUTENIBHO YCTAaHOBIEHO C
nomMomipio pyHkmuu set_cur_blob, B mpotuBHOM ciyyae ucnonHeHue clear blob() Oymer
HMMETh HEOIIPEIEIIEHHOE TIOBEJICHHE.

Bo3Bpalwjaemoe 3HayeHue

1) 0 mpu ycrieniHOM 3aBepIIeHHH (3HAYSHUE THIIA int).
2) NULL npu ommbke:
* BADPARAM: HEBEpHBII mapameTp QyHKIUY;
¢ NOMEM: HEAOCTATOYHO ONEPATUBHOM IaMSTH.
3) Kon 3aBepmienus CYB/] JIMHTEP, kotopsiii MOKET ObITh NOIYUYEH C MOMOIIBIO PYHKLINUN
errcode().
Mpumepsbl
create or replace table D1 (id int, D blob, F blob);
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insert into D1 values (1, 'pipe', 'Ivanova');
insert into D1 wvalues (2, 'corner', 'Petrov');
insert into D1 wvalues (3, 'channel', 'Sidorov');

1)
create or replace procedure PRC CLEAR(in 1 int) result integer for
debug
declare
var b typeof (D1l);//
code
open b for "select * from D1 where id = ?2;", i;//
set cur blob(b,2);//
CLEAR_BLOB(b);//
return errcode();//
end;
select lenblob (D) from D1 where id = 1;
| 4]

call PRC CLEAR(1);
select lenblob (D) from D1 where id = 1;
| 0|

2)
create or replace procedure PRC CLEARZ (in 1 int; in J int) result
integer for debug
code
execute "select * from D1 where id = ?;", 1i;//
set cur blob(3);//
CLEAR BLOB () ;//

return errcode();//
end;
select lenblob (F) from D1 where id = 1;
|71

call PRC CLEARZ2 (1) ;
select lenblob (F) from D1 where id = 1;
| 0|

Tununsauus BLOB-3Ha4yeHus

CuHTakcuc
modify blob type ([<kxypcop>, ]<tun BLOB-3HaueHua>[, <Homep>]);

<KypCOp> — KypcopHas epeMeHHasl, Ji KOToOpo# ycTanaBinuBaercs Homep BLOB-cTon61a
(ecnm He 3amaH, TO GyHKIUS TpuUMeHseTcs s kaHana ornepatopa EXECUTE);

<Tun BLOB-3HaueHusa>—nepeMeHHas Tuna INTEGER, 3HaueHne koTopoi HCToIb3yeTcst
Jutst uaeHTuukanumn 1anaeix BLOB-cTon0ua (tekcet, rpaduka, aHumanusi, My3blka 1 T.I1.);

<HOMepP> — nopsaakoBsii HoMep BLOB-cTon61a.
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OnucaHue

Oynkuus uzmenset Tun BLOB-3nauenns 3aganHoro crondua B BeiOopke. Tunuzanus BLOB-
3HAQUEHUH penIaMeHTHpyeTCs Mosib3oBareneM. Ecim aprymeHT <HoMep> He 3alaH, I10
YMOJYaHUIo ucnomisiyercs nepsolii BLOB-cron6en BEIOOpKY.

Mpumep

Co3nmaercst Tabmuna tblob, B Hee 3aHOcsATcs 10 3amumcei, 3aTeM yCTaHABIMBAIOTCS THITBI
BLOB-3nauennii. B konue select-3ampocom mpoBepsitoTcsi ycraHoBieHHbIe TUIbl BLOB-

3HAYEHUH.

create or replace procedure blobtest(in n int default 10)

declare

var s cursor (i int, bl blob, b2 blob); //

var i,3j int default 1;
var b byte (100); //

//

exception addbloberr for custom 1; //

code

execute "create or replace table tblob(i int, bl blob, b2

blob);"; //
while i <= n loop

execute direct "insert into tblob(i,bl,b2) wvalues(? , NULL,

NULL) ;" using 1i; //
j = 0; //
while 7 < i * 3 loop
b[3] := i * 10 + 3; //
j =3+ 1; //
endloop
if add blob(b, i 3, 2) <> 0 then
signal addbloberr; //
endif
if add blob(b, i 3, 3) <> 0 then
signal addbloberr; //
endif
modify blob type(i + 100, 2); //
i:=1+4+1; //
endloop
open s for direct "select i, bl, b2 from tblob;"; //

while not outofcursor (s)
modify blob type(s,

fetch s; //
endloop
exceptions
when others then
resignal; //
end;

execute blobtest () ;

loop
s.i + 1000, 3); //
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select i, getlong(bl, 20), getlong (b2, 20) from

OnuHa BLOB-3HauyeHus

CuHTaKcuc

length (<BLOB-3HaueHME>)
<BLOB-3HaueHMe> — niepeMeHHas uiu nojue tuna BLOB.
OnucaHue
Beruucnser pazmep <BLOB-3HaueHus> B OaliTax.

Bo3Bpalwjaemoe 3HayeHue

tblob;

1) YucnoBoe 3HaueHune — pa3mep <BLOB-3HaueHM s> B OaiTax.

2) Tun Bo3Bpamiaemoro 3HaueHus — INT.
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PaboTta ¢ naketoMm aaHHbIX BSON-cpopmaTa

BSON (Binary JS Object Notation) — nBOMYHOE NPEICTaBICHHUE TEKCTOBOTO (Qopmara
nokymeHToB JSON-dopmara (JavaScript Object Notation — TEKCTOBBIM (opmar oOMeHa
JTAaHHBIMU, OCHOBaHHBIN Ha JavaScript), XpaHsIiee JaHHBIC B BUJIE TTAp «KIT0Y/3HAUCHUE» KaK
EIIMHBINA 00BEKT.

BSON-dopmaT 1aHHBIX TpUMEHSETCS U1 0OMEHA JaHHBIMU C Pa3IMYHBIMU MPHIOKESHUIMHI
U TOJNY4YeHHsS JAHHBIX M3 pa3IW4HbIX HCTOYHMKOB JaHHBIX. Jlannele BSON-makera
oOpabaTpiBaeTCsl Kak Kypcop 0e3 omucaress moyeH.

Hcxonnbiii BSON-naketr naHHbIX (GOpMHUpPYET KIMEHTCKOE NMPUIOKEHUE WM TOJy4aeT ero
TOTOBBIM M3 BHELIHETO MCTOYHHMKA IAHHBIX (MaKCUMaJbHBIH pa3Mep IakeTa COCTaBIISET
4000 Oaiit) m nepemaer ans ganeHeimeid o6pabotku CYBJ JIMHTEP ¢ nomorursio
BbI30Ba XPaHUMOMW Npolenypbl. XpaHuMmasi MpoLeaypa ¢ NOMOIIBIO CIEIHAIBHBIX CPEICTB
IpOLEYPHOTrO si3bIKa Ui 00paboTku gaHHbIX BSON-nakera wu3BiekaeT U3 IakeTra
HEOOX0IuMYI0 HH(GOPMALMIO U BBINOJHAET €€ naibHeilnyro o0paboTKy Ha CTOpPOHE
JIMHTEP-cepBepa (pazmeraet B b/l niu B daiine, Bo3BpaiiaeT KIMEHTCKOMY MPUIOKEHUIO
MOJTYYEHHBIH U3 BHEIIHETO0 UCTOUHUKA U IpeoOpa3oBaHHbl BSON-naker u T.11.).

Mpumep nepepayum Ha o6paboTKy npoueaype pp1 BSON-naketa b1:

create or replace procedure pp2( ) result varchar (1024)
declare
var bl varbyte (4000);
var res varchar (1024);
code
bl := hextoraw
"520000000300440000001069002B02000009647400E0325E7618000000027374720017
000000D0%92D181DOB5DOBC20D0OBEFD180D0OB8D0OB2D0OB5D18221000530000204000000050
60708000300050000000000™ ) ;
call ppl( bl ) into res;
return res;
end;

s u3Bnedenus uHpopmanuu u3 1okymeHToB BSON-nakeTa xpanumast mpouenypa JA0JKHa
obnazath monHOW MH(OpManued o0 MMEHaX W/WIM THUIAX JaHHBIX IOJIEH JTOKYMEHTOB.
JlocTyn K mojsiM JOKyMEHTa BO3MOXKEH Kak 10 UMEHH (eCii Mojie MMEHOBAHHOE), TaK U 110
UX MO3UIIMOHHOMY MECTOIOJIOKEHHUIO (/17151 UIMEHOBAaHHBIX U HE UMEHOBAaHHBIX IOJIEH).

Cxema o6pabotku paHHbIX BSON-naketa

[Tyctb maker nanubix BSON umeer cneqyoiyto CTpyKTypy:
BSON-nakerT

'docl' (int) 'I' (string) 'S'
'doc?2' (string) 'S' (doc) 'doc2l' (doc) 'doc22'
'docN' (int) 'I°

I[J'I?I JA0CTyIla KO BCCM JJOKYMCHTAM IIdKCTa:

1) oTkphITh HOCTYN K Takety BSON:
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OPEN <cursor bson> FOR BSON <makeT OaHHBIX>;

2) ¢ momouipto omepatropa FETCH mnepemecTuThcs (MO3ULIMOHUPOBATHCS) HA HY>KHBIH
JIOKYMEHT HakeTa (IMyTeM MOCIeI0BaTeIbHOTO MePeMEIEHUS IO TOKYMEHTAaM WM MPSMbIM
MEPEXO/IOM K HY)KHOMY TOKYMEHTY), HallpuMep, Ha TOKYMEHT ¢ umeHneM 'doc2":

FETCH <cursor bson> 'doc2';
B pesynsrare <cursor_bson> OyzeT No3MLMOHMPOBAH HA HYKHOM JIOKyMEHTE IaKeTa.

3) nns mepeMeleHus 1O TOJsAM BBIOPAHHOTO BIIOKEHHOTO JoKymeHTa 'doc2' cosmarth
COOTBETCTBYIOIIUN KypCcOp JJIS MO3UIIMOHUPOBAHHOTO HA MPEIBIIYIIEM IIIare JOKYMEHTa:

OPEN <cursor doc2> FOR <cursor bson>;

4) ¢ nomombto oneparopa FETCH nepemectuthes (MO3ULMOHUPOBATHCS) HA HYKHOE T0JI€
JIOKyMeHTa (TyTeM MOCJIE0BATEIBHOTO ePEMELICHHS 110 MOJISAM JOKYMEHT WU MPSIMBIM
MIEPEXO/IOM K HY)KHOMY II0JII0), HAIIPUMED:

* Ha BJIOKCHHBIN JOKyMEHT ¢ uMeHeM 'doc21":

FETCH <cursor doc2> 'doc2l';
B pesynbrare <cursor doc2> OymeT mO3UIIMOHUPOBAH Ha Hy)HOM moie 'doc21';

* WM C NMOMOIIBI0 (PYHKIMM exXtract<THIT> H3BJIeYb 3HAYEHHUE IOJII W3BECTHOTO THIIA
JMAHHBIX (C TOMONIbIO (YHKIHMH extractvalue — TEeKCTOBOE 3HAYCHHE IOJIS C JFOOBIM
TUIIOM JJaHHBIX ), HAIpUMeEp, 3HaYeHHE 1o 'S':

extractstring (<cursor doc2>, 'S'");

5) T.K. moje 'doc21' sBisieTcs BIOKEHHBIM JAOKYMCHTOM, TO AJId JOCTYIIA K €ro IMOJIAM CO31aTh
COOTBCTCTBYIOH_[I/Iﬁ KypCOp AJId IMO3UITMOHHUPOBAHHOTO HA MPCABIAYIICM IIIare moJjis:

OPEN <cursor docZl> FOR <cursor doc2>;
6) ¢ momompio onepatopa FETCH nepememarscs 1Mo mojasM JoKyMeHTa ¢ uMeHeM 'doc21':

FETCH <cursor doc2> 'doc2l';
U ¢ MoMOIbI0 (QyHKIHMH extract<TWI™> WU extractvalue u3BieKaTh 3HAYCHUS HYKHBIX
MoJIEN JOKYMEHTA.

OdocTyn K 4OKyMeHTaM nakeTta

Ha3sHaueHue
CBsi3pIBaHNE KypCOPHOH IMepeMEHHOH C MakeToM JaHHbIX ¢popmara BSON.

CuHTakcuc
OPEN <kypcop> FOR BSON (<nakeT IaHHBEIX>) ;

<xypcop>::= nepemennas tuna CURSOR;
<rnaxeT pnaHHBX>!=nepeMmeHHasd tuna BYTE unu VARBYTE.
OnucaHue

<[lakeT IaHHBIX> JOJDKEH COAepXkarh IecTHaauaTrepudnbie nanabie B BSON-dopmare.
MaxkcumaiipbHasa pivaa nakera 4000 Oaiit.

OnepaTop BBIITOJIHACT CICAYIOIINC HeﬁCTBHHZ

1) mpuHUMaeT nepeJaHHbli MaKeT JAHHBIX U COXPAHsET ero BO BHYTPEHHEH padoueii obinactu
UCIIOJHUTENBHOM crucTeMsl npoueaypHoro sizbika CYBJ[ JIMHTEP;
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2) CUMTHIBAET MEPBYIO 3aMUChH (JOKYMEHT) IIOJIy4€HHOI'0 MaKeTa JAaHHBIX U JIe1aeT e€ TeKyIei
3aIlUCBIO Kypcopa;

3) mo3BousieT ¢ momotikio onepatopa FETCH nepememiarbcest mo JOKyMEHTaM MaKeTa;

4) obecnieyrBaeT M3BICUCHHE 3HAYCHUN IOJICH JOKYMEHTOB C IOMOIIBIO CIICIUAIBHBIX
(GYHKITUH.

Bo3Bpalwjaemoe 3Ha4yeHue
1) OrcytcTByer.
UcknioueHus
BADPARAM Hapymenue ctpykrypsl BSON-nakera.
Mpumep
éeclare

var cur cursor;
var pack bson varbyte (4000);

! z3anonHeHue Oydepa pack bson maHHeMu BSON-dpopmaTa
open cur for bson(pack bson);

,U,OCTyrI K NOoNAM ,D,OKYMeHTa
Has3HauyeHue

Casi3pIBaHNE KypPCOPHOM MEPEMEHHON ¢ JOKYMEHTOM MakeTa JaHHbIX ¢opmara BSON.
CuHTakcuc
OPEN <kypcop> FOR <OOKyMEeHT>;

<xypcop>::= nepemennas tuna CURSOR;

<moxyMeHT>::= nepeMeHHas turna CURSOR.

OnucaHue

ApryMeHT <xypcop> 3a/laeT KypCOpHYIO MEpPEeMEHHYIO, HCIOIb3yeMylo Uil paboThl ¢
BbIOPAHHBIM JOKYMEHTOM.

Ecnu mpennonaraercs OfHOBpEeMEHHas paboTa € HECKOJIbKUMH JOKYMEHTaMH, JOJDKHO
HCIIOJIb30BaThCsl COOTBETCTBYIOLIEE KOJIMUYECTBO PA3HBIX KYPCOPHBIX IEPEMEHHBIX (CBOS
KypCOpHas IepeMeHHast A1 KaXa0ro JokymeHTa). [IoBTOpHOE ncnonp30BaHUE OJHON U TOM
K€ KypCOPHOU IIEPEMEHHOM BO3MOXHO TOJIBKO IOCJIE 3aKPBITUS CBA3aHHOIO C HEH Kypcopa
(T.. IOCIIe OCBOOOXKACHUS KYPCOPHOI TIEPEMEHHOM).

AprymMeHT <mokyMeHT> JOJDKEH CChbUIaThCS Ha Kypcop, IO3UIMOHHPOBAHHBIN Ha
oOpaOaTbiBaeMblil 10KyMeHT. [lo3unmonnpoBanue (IepeMelieHue K HYKHOMY JOKYMEHTY
BSON-nakera) BeinonHsercs ¢ nomouisto oneparopa FETCH.

BosBpamaeMoe 3Ha4YeHue

1) OtcyTrcTByeT.
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UcknioyeHuns
CURNOTOPEN ObpaiiieHre K HEOTKPBITOMY Kypcopy.

BADPARAM Hapymenue ctpykrypsl BSON-nakera.

lNepemMelleHUe NO AOKYMeHTaM nakeTta

Ha3HauyeHue

[To3unmoHupoBanre Kypcopa B 3aITaHHOE MECTOIOJIOKEHHUE.
CuHTakcuc
FETCH <kxypcop> [<opumeHTaumsa>] [<kjwou>];

<KypCOp>::= UMs KypCOPHOU IIEPEMEHHOM;

<opmentauma>::= FIRST | NEXT;

<KJIIOU>::=CUMBOJIbHBIN aHIJIOA3BIYHBIN JTUTEpA B KonupoBke ANSI.
OnucaHue

NMs KypcopHO#l NepeMeHHOM B apryMeHTe <KypCcop> JODKHO CChUIAThCS Ha paHee
OTKpHBITHII Kypcop BSON-nakeTa uiu Kypcop BIOXKEHHOTO JOKYMEHTA.

AprymMeHT <opmeHTalMsa> 3aJaeT MOPSI0K MepeMelIeHUs M0 AOKyMEHTaM IaKeTa WU
nosisiMm tokymenTa: FIRST — mepexon k mepBoMy JOKyMEHTy makeTa (MO0 JOKYMEHTA),
NEXT -k cinenyromeMy (OTHOCUTEIBHO TEKYIIIETO) TOKYMEHTY IaKeTa HIIH MO0 JOKyMEHTA.
Ecnu aprymenT He 3aman, no ymonuanuto npumensiercss NEXT.

AprymMeHT <xkJjiou> 3aJaeT UMs JOKYMEHTa MaKeTa WM MOJs JOKYMEHTa, K KOTOpOMY
JIOJKEH OBITh MepeMelieH (MO3UIMOHUPOBaH) Kypcop. Eciu nmaket uinu 1OKyMEHT COACPKHUT
HECKOJIbKO JIOKyMEHTOB (TOJei) ¢ OAMHAKOBBIMH MMEHAaMH, TO MPU HAJIMYUU apryMeHTa
FIRST xypcop mo3unMoHUpyeTCs Ha caMOM IIEPBOM JOKYMEHTE makeTa (Tojie JOKYMEHTA)
¢ ykazaHHbIM uMeHeM, ecii NEXT — 1o x Onmmxkaiiimemy (0T TEKyIIero) JOKYMEHTY MaKeTa
(MOJTI0 TOKYMEHTA) C YKa3aHHBIM UMEHEM.

Ecan <xsou> He YKa3aH, TO HNO3UIHWOHUPOBAHHUC IIPOU3BOAUTCA Ha cnez[ylonmﬁ (OT
TCKYI_HCFO) JAOKYMCHT ITaK€Ta (HOJ'IG ,Z[OKYMeHTa) HEC3aBHCHUMO OT €0 UMCHHU.

Ecnu nmoxkyment makera (Tmoje IOOKyMEHTa) HE HaleH (He HaWIEeHO), MPOU3BOAMUTCS
MO3UIIMOHUPOBAHUE 32 MIPEIEINIbI MMaKeTa JOKYMEHTOB (IIOCIIe TOCIEAHET0 JOKYMEHTA) UITH 3a
Mpeesbl NoJIei JOKYMEHTA.

CrannaprHas QyHkus outofcursor() MOXKET MPUMEHATHCS Ut paboThl ¢ Kypcopamu BSON-
MaKera.

Bo3Bpalwjaemoe 3Ha4YeHue
1) OrcytcrByer.
UcknroyeHusn

CURNOTOPEN O0paiiieHrue K HEOTKPBITOMY Kypcopy.
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BADPARAM Hapymenue ctpykrypsl BSON-nakera.

Mpumep
declare

var cl cursor;
var bson varbyte (4000);

open cl for bson(bl);

! DOBMUMOHMPOBAHME Ha II€PBEM IOOKYMEHT C MMEHeM «Sale»
fetch cl ‘Sale’;

| DOBUMUIMOHMPOBAHME K ClenylleMy IOOKYMEHTY C MMeHeM «Salex»
fetch ¢l ‘Sale’;

| DOBUMUMOHMPOBAHME K ClemyllleMy OOKYMEHTY B IaKeTe
fetch ¢l next;

! BO3BpAT K IIEepPBOMY IOKYMEHTY IlakeTa
fetch ¢l first;

close cl;

U3sBneyeHne nHdopmauum 3 nons AOKyMeHTa

Ha3HauyeHue

IIpenocTaBienre TUIIM3UPOBAHHOTO 3HAYEHMSI 3aJaHHOTO 1TOJIs TEKy1ero qokymeHta BSON-

MaKera.
CuHTakcuc
extractbool(<kypcop>[, <mone>]) N3Bnekaer 3nauenue nosis tumna bool (kom BSON 0x08)
extractdouble(<kypcop>[, <mone>]) gl;g?fxaeT 3HaueHue nois tumna double (kog BSON
extractint(<kypcop>[, <momne>]) 161313616KaeT 3Ha4YCHHE T0JIs THMa integer (kogx BSON

X
extractbigint(<kypcop>[, <none>)) 161313lejel<aeT 3HaueHue noJjs Tuna bigint (kogq BSON

X
extractstring(<kypcop>[, <moue>]) 1613(1)3J21e1<aeT 3HaueHue moJis Tuma string (kogx BSON

X
extractbytes(<kypcop>[, <moiue>]) I/ISBJI)CKaeT 3Ha4eHue moJis Tuna byte (kog BSON 0x05)
extractdate(<kypcop>[, <momne>]) W3Bnekaer 3nauenue noss tumna date (kog BSON 0x09)

<KYypPCOP>::= UM KypCOPHOU IIEPEMEHHOM;
<I10J1€>::=CUMBOJIbHBI aHIVIOA3bIYHBIN JInTEpa B KogupoBke ANSI.
OnucaHue

DYHKIIMKM BO3BPAIIAIOT 3HAYCHHWE THIA JaHHBIX, HM3BJIEKAEMOE W3 YKA3aHHOTO TMOJSI B
3aJIaHHOM KypCOpE M COOTBETCTBYIOIIEe ceMaHTHKe PpyHKImH (Tadnuia 6).
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ApFYMeHT <noJie> 3aJacT MM II0JIsA, 3HAYCHHE KOTOPOIro JOJKHO OBITh IIOJIy4YCHO, B
JOKYMCHTEC, Ha KOTOpPOM MNO3UMIHUOHUPOBAH KYypCODP. Tun pga"HHBIX IO JOJDKEH CTpOoro
COOTBCTCTBOBATH IO CEMAHTHUKEC PICHOJ'IB3y€MOI>i JJIA U3BJICHCHUA 3HAYCHUA (I)yHI(I_[I/II/I (I/IHa‘-Ie
TFCHCPUPYCTCA I/ICKJIIO‘{eHI/Ie). Eciu aprymMeHT <IioJjie> HE€ 3aJaH, TO IIPU BBI3OBEC (I)yHKI_[I/II/I
SHAYCHUEC U3BJICKACTCA U3 TOT'O ITOJIS, HA KOTOPOM MO3UITUOHUPOBAH KYPCOP.

Eciu JAOKYMCHT COACPIKUT HCCKOJIBKO OJHOTHUITHBIX IoJiIell ¢ OJMHAKOBBIMH HNMCHaMHU, TO
SHAYCHUEC U3BJICKACTCA U3 IICPBOIO MOJIA C YKa3aHHBIM UMCHCM B 3a/IaHHOM KYpPCOpC.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Ecnu u3Bnexaemoe 13 MoJjisl 3HaY€HUE MO THITY JaHHBIX COBMAAET C CEMAaHTHKOM (DYHKITHH,
TO BO3BpAILAETCA 3HAUECHUE MOJs, B NMPOTHUBHOM Clly4ae T'€HEpUPYETCS HCKIOYEHHE
Bo3Bpawaercss NULL-3HaueHue.

2) B ciyuae, xorga usBinekaemoe u3 nois 3Hauenue sisiercss NULL-3nauenuem (koq BSON
0x0A), Bce ¢pynkumu Bo3Bpamiaror NULL-3HaueHne 6e3 reHepupoBaHus UCKITFOUCHUSI.

Tabnuua 6. Tun qaHHBIX BO3BpAIa€MOI0 3HAUEHUS

DyHKIUA Tun JaHHBIX BO3BPAIAEMOT0 3HAYEHHS
extractbool BOOL
extractdouble DOUBLE
extractint INTEGER
extractbigint BIGINT
extractstring VARCHAR
extractbytes BYTE
extractdate DATE
UcknrouyeHunsn

CURNOTOPEN ObpariieHre K HEOTKPBITOMY KypCopy.
BADPARAM Hapymenune ctpykrypel BSON-nakera.

ERRTYPOPERAND HecooTBeTcTBHE THIIA ONEpAHAA.

Mpumep
{
"i"™ : (int)"555",
"dt" : (date)"01/05/1973 00:45:00",
"str" : "Bcem npuset!",
"0" : { O0x04 05 06 07 08 }
}y
{
}
create or replace procedure ppl( in bl varbyte( 4000 ) ) result
varchar (1024)
declare

var cl cursor;
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var res varchar(128);
var resdt date;
code
res :="";
open cl for bson( bl );
res := res + tochar( extractbytes( c1, "0"™ ) ) + " ";
res := res + tochar( extractint( cl, "i"™ ) ) + " ";
res := res + tochar( extractdate( cl, "dt" ) ) ;
res := res + tochar( extractstring( cl, "str" ) ) ;
fetch cl next;
if outofcursor( cl ) then
res :="";
endif;
close cl;
return res;
end;

U3BnevyeHue nHcpopmaumm N3 BrIOXKEHHOIO
AOKYMEHTa

Ha3Ha

YyeHue

HpeHOCTaBJICHI/Ie CHUMBOJIBHOT'O 3HAYCHUS 3aJaHHOT'O TTOJIA BIIOKCHHOI'O JOKYMCHTA.

CuHTaKkcuc

extra

ctvalue (<xypcop>|[,<none>]);
<KYypPCOp>::= UM KypCOPHOU NIEPEMEHHOM;

<1oJie>::=CUMBOJIbHBIN aHTJI0SI3bIYHbIN JuTepan B koaupoBke ASCIIL.

OnucaHue

B cinydae ykazanus mnapamerpa <moJie> KM KypCOPHOM NEepeMEHHOW B apryMeHTe
<KypCOP> JOMKHO CChUIAThCS Ha MO3UIIMOHUPOBAHHBIN B 3aJaHHOM KYpCOpE BIIOKEHHBIN
JTIOKYMEHT.

ApryMeHT <moJie> JO0JDKCH 3a/1aBaTh UM IOJIS1 BO BJIOYKEHHOM JIOKYMEHTE (eCiH ToJjie, Ha
KOTOPOM TO3UIIMOHUPOBAH KypCOp, HE SIBISETCS BIOKEHHBIM JTOKYMEHTOM, T€HEPHPYETCS
HCKITIOUEHUE).

Ecmm ApTyYMEHT <I10J1e> 3aJ1aH, OCYIIECTBIIACTCSA IOMCK IIEPBOTO MOJIA C TAKUM UMEHEM BO
BJIO)KCHHOM JOKYMCHTC.

Ecnu aprymeHT <mosie> He 3aJaH, BO3BpPAIAETCs 3HAYEHHE TEKYIIEro MoJjsi, Ha KOTOPOM
MO3UIIMOHUPOBAH KypCop.

Bo3Bpalwjaemoe 3HauyeHue

1) BosBpamiaercs 3nHauenne tuna VARCHAR, monyudeHHoe B pesyibTare H3BJICUCHUS
3HAYE€HUS YKa3aHHOTO I10JIS U3 BJIOXKEHHOI'O IOKyMEHTA.
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2) Ecnu none ¢ 3agaHHBIM UMEHEM HE HaﬁHeHO, KypCOP HC OTKPBIT WJIN HEC ITIO3UIUOHUPOBAH
Ha IOJIC TUlla «OAOKYMCHT», TO TI'CHCPHUPYCTCA HCKIIFOYCHHUC U BO3BPAIIACTCA NULL-
3Ha4YCHUC.

Mpumep

create or replace procedure ppl( in bl varbyte( 4000 ) ) result
varchar (1024)
declare

var cl, c2 cursor;

var res varchar(128);

var resdt date;

code
res :="";
open cl for bson( bl );
while not outofcursor( cl ) loop
open c2 for cl;
while not outofcursor( c2 ) loop
res := res + extractvalue( c2 ) + " ";
fetch c2 next;
endloop;

close c2;
fetch cl next;
endloop;
close cl;
return res;
end;
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Nopooepxka KOAoOBbIX CTPaHUL,

B CYBJ JIMHTEP kaxnoe 3Hauenue tuna CHAR BoO BHyTpeHHEM mpencTaBiIeHUU
cHaOkaeTcst nHpopMaImen o ero KOAUPOBKE. DTO MO3BOJISIET MPO3PAYHBIM JIJIsI TTOJIb30BATEIS
CHO0COOOM OpPraHHU30BbIBaTh PAOOTY C pa3IUYHBIMU KOAUPOBKAMHU.

Jnsi mOHUMMaHUS HCHOJB30BaHUS PA3IUYHBIX KOAUPOBOK HEOOXOAMMO MPENCTaBIATh
VCTOYHUKH, U3 KOTOPBIX OIPENEIAETCS KOTUPOBKA TOM WK NHON CTPOKHU:

1) Bce cUMBOJIbHBIE JIUTEPANIbl BHYTPU HCXOJHOTO TEKCTa MPOLEAYpbl (TpUrrepa) UMEIT
KOJIUPOBKY, B KOTOPOW paboTaj KIIMEHT Ha MOMEHT CO3[aHMsI 3TOM MPOLEAYpHI (TpUrrepa);

2) mpu mepenadye CHMBOJBbHBIX MapaMeTpOB B XpaHUMYIO MpouLeaypy HH(opmauus o
KOJMPOBKE M3BJIEKACTCA M3 CaMOI0O IapaMeTpa, T.€. KOOUPOBKA COOTBETCTBYET TEKyILEU
paboueii konupoBke kineHTa, nojxasuiero 3anpoc EXECUTE Ha ucnonHeHnue npouenypsl,
100 KOAMPOBKE CTPOKH, MEPEIAHHOMN B TaHHYIO MPOLIEAYPY U3 APYroil MpoLeayphl;

3) mpu BbI30BE TpUITEpa KOJUPOBKA CHMBOJBHBIX JaHHBIX B mnepemMeHHblx OLD wu
NEW cootBercTByeT TekyIieil pabodeil KomMpoBKe KaHaia, M0 KOTOPOMY HCIIOTHSIETCS
BBI3BABIIIMI TPUTTEP 3aPOC;

4) mpu M3BICUEHUHM JAHHBIX KypCOpPOM KOIAMPOBKAa CHUMBOJIBHBIX IOJIEH COOTBETCTBYET
TeKylel pabouell KOAMPOBKE KaHajla, MO KOTOPOMY paldOTaeT OTKPBIBIIAS Kypcop
XpaHuMas nporieypa (Tpurrep);

5) mpu NPUCBOCHUH CHMBOJIBHOTO 3HAYEHUS MIEPEMEHHOMN, TaHHOE 3HAYCHHE COXPAHSIETCS B
HepeMeHHOI BMecTe ¢ nHpOopManueil o ero KOAUpoBKe (T.€. 3HaYCHUE 3aINChIBaeTCs 0e3
KakHiX Obl TO HU ObLIO MpeoOpa3oBaHuil);

6) B OMHapHBIX onepanusax (HanmpuMmep, KOHKaT€Halusl WIK CPaBHEHHE CTPOK) KOJUPOBKA
IIPaBOro ornepaHjaa npeoOpasyercs K KOTUPOBKE JIEBOTO ONEpaHja, U pe3yibTar Oyaer
COXpaHEH B KOJMPOBKE JIEBOIO ONEPAH/IA;

7) mpH BBINOJHEHUM 3alPOCOB M3 XPaHUMBIX MpoLEAYyp (TPUITEPOB) KOAUPOBKA CTPOKU
peoOpasyeTcs K KOJUPOBKE KaHaja, 10 KOTOpOMY padoTaeT OTKPBIBIIAs Kypcop XpaHuMast
nporexypa (Tpurrep).

Hago nmoMHuTBH, YTO HE BCErja CHUMBOJIBI HEKOTOPOM KOIOBOM CTPAaHUIIBI MOTYT OBIThH
npeoOpa3oBaHbl K CUMBOJIAM APYTOM KOMOBOM cTpaHuIlkl. MHOTMa mpeoOpa3zoBaHrEe MOXKET
MPOUCXOAUTH C MMOTCPAMU (HaanMep, HCOOIIYCTUMBIC CUMBOJIbI MOT'YT 3aMCHATHECA 3HAKOM
BOIpOCa «?7»).
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PYHKLUMN
CtaHpgapTHble (pyHKLUMU

B nanHOM pasnene onuchbIBalOTCS CTaHAapPTHBIE PYHKLNH, KOTOPbIE MOTYT UCIIOJIb30BaThCs B
BBIPA)KCHUSIX.

B onucanuu ctaHmapTHBIX (PYHKIMN MOHATHE YuUCAI080U mun O3HadaeT oguH u3 TumnoB INT
(INTEGER), SMALLINT, REAL unu NUMERIC (DOUBLE).

Ecnm aprymenT (aprymenTsl) pyHKIMM 3a7aHbl HeBepHO, Bo3BpaiaeTcss NULL-3HavueHue.

CumBoOnbHbIe (hyHKLUM

CuMBonbHbIE (YHKIMH TPEIHA3HAYEHbI A1 00paObOTKM CHUMBOJIBHBIX BBIPXKEHHM THIa
CHAR, VARCHAR.

[JononHeHne CTPOKM cnesa

CuHTaKkcuc

lpad(<cTpoka>, <HoOBas OJauHA> [, <IOONOJIHAEMBE CHUMBOJBL>])

<cTpoka> — Belpaxkenue tuna CHAR, VARCHAR;

<HOBasd OJMHAa> — 0€33HAKOBBIN YHNCIOBOM JIUTEPAT,

<pmomoJsiHsgeMele CcuMBOJIED> — BeIpakeHue tuna CHAR, VARCHAR.
OnucaHue

@yHKIUSA JONOIHSAET CTPOKY 3aIaHHBIMUA CHMBOJIAMU C JIEBOTO Kpasl.

Ecinn <uHomas mymua> OOJIBLIE UCXOIHON JJIUHBI <CTPOKM>, TO <CTPOKa> paclIupsACTCA
cilieBa <IOOIIOJIHAEMEIMM CUMBOJIAMM> 10 <HOBOM nnMHH><CTpOKM>(mBMOmHQC
IOBTOPCHUEM <O OIIOJIHAEMEIX CUMMBOJIOB >).

line:="12345";

new line:=lpad(line, 12, "abc"); // abcabcal2345

Ecmm <IOOIIOJIHAEeMEIe CVIMBOJIBEI> HE YKa3aHbl, TO II0 YMOJJYaHHUIO <CTpOKa>
JTOTIONTHSIETCS MPOOeTIaMHu.

Ecnm 3HayeHWe <HOBas IJIMHA> MEHBIIE UCXOIHOW JUIMHBI <CTPOKM>, TO MCXOJHAS
<CTpOKa> yCeKaeTcs 0 3aJaHHOM <HOBOM IJIMHEL> CIIPAaBA.

line:="12345";

new line:=lpad(line, 3, '**'); // 123

Ecan CyMMapHas JIMHAa aprymceHTa <IOOIIOJIHAEMEIE CUMBOJIBI> U HCXO,Z[HOﬁ JJIMHBI
<CTPOKM> 60.]'[5]_]_[6, 4YCM YKa3aHHas <HOBAa4a OJIMHa>, ToO <CTpokKa> JOIOJHACTCS
TOJIBKO YaCTbIO aprymcHTa <IOOIIOJIHAEMEIE cuMBOJIEL>. B 3TOM cJIydyac aprymMcHT
<IOOIOJIHAEMEIE CHUMBOJIB> YCCKaCTCA CIipaBa.

line:="12345";
new line:=lpad('12345',10, 'abcdefgh'); // abcdel2345
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Bo3Bpalwjaemoe 3Ha4yeHue

1) <CTpOKa>, JOIMOJIHCHHAA CJICBA YKa3aHHBIMU MOCJICA0BATCIIBHOCTAMU CUMBOJIOB.
2) Tum Bo3BpaImaeMoro 3Ha4YEHUsI COBIMAAET C THIIOM apTyMEHTa.

3) Ecnu <crpoxa> umeer NULL-3nauenue, Bo3spaniaercss NULL-3nauenue.

dononHeHune CTPOKM CrnpaBa

CuHTaKcuc

rpad (<cTpoka>, <HOBad IJMHA> [, <IOMNOJIHAEMBIE CUMBOJIE>] )
<cTpoka> — Beipaxkenue Tuna CHAR, VARCHAR;
<HOBad mOJMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
<zmomnoJsiHsgeMele CcuMBOJIED> — BeIpakeHue tuna CHAR, VARCHAR.
OnucaHue
@yHKIUSA JOTOJHIET CTPOKY 3aJaHHBIMU CUMBOJIAMH C IIPABOTO Kpasi.
Ecmm <HoBas mymHa> 605bIIE HCXOTHOM ATUHBI <CTPOKM>, TO <CTPOKAa> paCUIupsIeTCs
crpaBa <IOOIMOJIHIEMEMM CHMBOJIAMU> 10 <HOBOM IJIMHEL> <CTPOKM> (BO3MOXHO,

C MOBTOPEHUEM < OIIOJIHAEMEIX CMMBOJIOB> ).

Ecmm <IOOIIOJIHAEeMEIe CVIMBOJIBEI> HE YKa3aHbl, TO II0 YMOJJIYaHUIO <CTpOKa>
JTOTIONTHSIETCS MPOOeTIaMHu.

Ecnu 3HaueHne <HOBada mIJIMHA> MEHBIIE MCXOMHOW JUIMHBI <CTPOKM>, TO UCXOTHAS
<CTpoOKa> yCeKaeTcs 0 3aJaHHOM <HOBOM IJIMHEL> CIIPaBa.

Ecmu CyMMapHas JUIMHA aprymMeHTa <IJOIIOJIHAEeMbIe CUMBOJIBI> U I/ICXO,Z[HOI\/'I JJINHBI
<CTPpOKM> 6OJ'IBI_HC, 4YeM YyKa3zaHHas <HOBAad OJIMHa>, To <CTpokKa> IOIOJHACTCS
TOJIBKO 4YaCThIO apryMeHTa <IOIIOJIHAEMbIE CUMBOJIEL>. B 3TOM cjIydyac aprymMceHT
<IIOIIOJIHAEMEIE CHMMBOJIBEI> YCCKACTCA CIIpaBa.

Bo3Bpalwjaemoe 3Ha4yeHue

1) <Crpoxa>, 1ONOJIHEHHAs CIpaBa yKa3aHHBIMU [TOCJIEOBATEILHOCTIMU CUMBOJIOB.
2) Tum BO3BpalaeMOro 3Hau€HHsI COBMAJAET C TUIIOM apryMEHTa.

3) Ecnu <crpoxa> nmeer NULL-3HaueHue, Bo3Bpamaercs NULL-3HaueHue.

Mpumepsbl

1)

line:="Koupgaxk ";

new line:=rpad(line,12,"*"); // KoHbar ****x*

2)

line:="B ropax cujabHOe";

new line:=rpad(line,len(line)+3*len(" »xo")," »sxo");// B ropax

CUMJIBHOE B5XO BXO BXO
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NMonyyeHue noAcTPOKU

CuHTaKkcuc

substr (<cTpoka>, <Hau 03>, <IJInHa>)
<cTpoka> — Belpaxkenue tuna CHAR, VARCHAR;
<Hay [03> — EeJI0€ MOJIOKUTEIHHOE BhIpAKEHUE HE MEHBIIIE 1;
<INrHa> — 1eJ10€ MOJOKHUTEIbHOE BbIpaXkeHue He MeHbliie 0.
OnucaHue

B03Bpa111aeT NOACTPOKY H3 <CTPOKM>, KOTOpasi HAYMHACTCA C CHMBOJIa C HOMECPOM
<Had 103> M HUMECT YKa3aHHYIO <IOJIMHY>. Ecan YKa3aHa CJIMIIKOM OoubIas JJINHA,
BO3BpaliaroTCss BCC CUMBOIJIBI JO KOHIIA HUCXOTHOM CTPOKH.

BosapamaeMoe 3Ha4YeHue

1) Tun BO3BpalacMoro 3Ha4€Hus COBIMAAACT C TUIIOM IICPBOI0 apryMCHTA.

2) Eciu <ctpoxa> umeer NULL-3Hauenme wid sBIsieTCS IyCTOM, BO3BpAILAETCH,
coorBeTcTBeHHO, NULL-3HaueHne wiM mycras CTpPOKa, HE3aBUCHMO OT OCTaJIbHBIX
IapaMeTpoB.

3) Ilpu ykazanann <Hau 103> MeHee | mwinn <mimuer> MeHbine 0, Bo3Bpamaercs NULL-
3HaYeHue U reiepupyercsa nckinrouenne BADPARAM.

Mpumepsbl
str:="d.60-k.51";
str:=substr(str,3,2); // 60

str:="format:3B-####.4";

str:=substr (str,8,len(str)); // 3B-####.4#
str:=NULL;

str:=substr(str,5,200) // NULL

Str J— mn

str:=substr (str,5,200) : /7"

str:="d.60-k.51";

str:=substr(str,0,2); /)"
str:=substr(str,-3,2); /)"
str:=substr(str,2,-7); /)"

MonyyeHue NpaBon YacTu CTPOKMU

CuHTaKcuc

right substr (<crpoka>, <KoJgmM4ecTBO>)

<crpoka> — BelpakeHnue tuna CHAR, VARCHAR;
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<KommuecTBO> — LI€JI0€ NOJOXKUTEIHHOE YHUCIIO.
OnucaHue

BLII[GJ'I}IGT [MpaByIO 4aCTb <CTpOKM> pasMepomMm <KOJIMYEeCTBO>.
Bo3Bpalwiaemoe 3Ha4YeHue

1) Tum Bo3BpaiaeMoro 3Ha4EHUsI COBIMAACT C THUIIOM apTyMEHTa.

2) Ecnu <ctpoxa> umeer NULL-3Hauenue, Bo3Bpamaercs NULL-3HaueHue.

Mpumepsbl

1) BrlmeseHMe OYHKLUMOHAJILHOM YaCTM M3 Ha3BaHUSA NPOLEIyPHBIX
dynxkuurt nia paborel ¢ BLOB-manHemMu (Linter Blob Append,
Linter Blob Get Data m T.n. Bce QyHKUMM MMEKT ONMHAKOBHM NPePUKC
Linter Blob ):
line:="Linter Blob Append";
new line:=right substr(line,len(line)-12); // Append

2) IlpeobpaszoBaHMe umcesl B dopmarTe aa.. a.a..(n) B dopmaT a.a..nnnnn
(Hanpumep, 234.56(9) B 234.5699999, .6(3) B .633333):

line:="234.56(9)";

repeat:=right substr (substr(line,1l,len(line)-1),1);

new line:=substr(line, 1, len(line)-3)+rpad("",5,repeat); //
234.5699999

Ayo6nupoBaHue CTPOKMN

CuHTaKkcuc

repeat string (<cTpoka>, <KOJIMYECTBO>)
<cTpoka> — Beipakenue Tuna CHAR, VARCHAR;
<KOJIMUECTBO> — [EJI0C NOJIOKHUTECILHOE YHCIIO.
OnucaHue
JyOGnupoBaHue CTPOKU 3aJaHHOE YHCIIO Pas.
<KommuecTBO> MOMKHO OBITH KOHCTAHTON (JIUTEPATIOM).

PC3YHLTI/IpyIOH_Ia$I JJIMHa <CTPOKM> HE HOJDKHA IPEBBINIATH MAKCUMAJIBHO JOIYCTHMYIO
JJINHY I TUIIA JaHHBIX HCXOTHOM < CTPOKM>.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Ctpoka, sBISFOIIAsCS KOHKATCHAIIMEH MCXOHON <CTPOKM> 3aJJaHHOE <KOJIMUECTBO>
pas.

Mpumepsbl
1)
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line:=repeat string("*",10); // *x*xF*xxsxx

2)

// Tlojem, moJjyieM, I[OJIEM CBEXMM BeTep NpoJieTall.
line:="Ilonem"+ repeat string(", nomem",2)+ " cBexui BeTep
npoJjetTaj.";

NMouck noacTpokm

CuHTaKkcuc

instr (<cTpoka>, <nomcrTpoka> [,<Hauajyio mnomcka> [, <HOMep
BXOXxmeHmsa>]])

<cTpoka> — Belpaxkenue Tuna CHAR, VARCHAR;

<nonctTpoka> — Belpaxkenue tTuna CHAR, VARCHAR;

<HauaJIo MOMCKAa> — IEeJI0e MOJOKUTEILHOE YHCIIO;

<HOMEP BXOXIEHMS> — IEJ0C MOJIOKUTSILHOS YUCTIO.
OnucaHue

q)}IHKHI/HI BBITTOJIHACT IMOUCK IMOACTPOKHU B CTPOKE, HAYMHAA C 3aI[aHHOI\/JI IMMO3UIUU U C YUCTOM
YKa3aHHOI'0O HOMEpa BXOKACHU .

Turel JaHHBIX <CTPOKM> U <IIOLCTPOKN> JOIDKHBI OBITh TPUBOIUMBIMHU.
Jnuna <momcTpoxm> He JoikHa ObITh Oosee 4000.

<Hauajo mnomcka> 3a/1aeT HayalbHYI0 MO3UIMIO JUISl MOUCKA <roncTpoky>. OTcuer
HauMHAeTCs ¢ eAMHUIBL. Ecu <Hauaso momcka> He 3a/1aHo, IO YMOJIYaHUI0 TPUHUMAETCS
3Hayenue 1.

<Howmep BXOXIOeHMA> 3aJacT HOpHI[KOBLIﬁ HOMCP HCKOMOM MMOACTPOKH. Orcuer
HauMHAeTCsA ¢ eauHuubl. Eciau <HOMEP BXOXIEHMA> HE 3aJlaH, II0 YMOJIYaHHIO
MMPUHHUMACTCA 3HAUCHUC 1.

Bo3Bpalwjaemoe 3HayeHue

1) Homep mo3uiuu, B KOTOpOW pa3MelIaeTcss HaiJieHHas B <CTpoke> 3aJaHHas
<nozcTpoka>, wim 0, eciu <cTpoka> UMEeT HYJEBYIO AJTUHY, eCliu <[IOLCTpoKa>
HE Haii/ieHa, UM BXOJHBIE TapaMeTPhl UMEIOT JIOTHUECKH HEJOMyCTUMbIE 3HAUCHUSI.

2) Nudopmanys o HEJOMyCTUMBIX 3HAYEHHSIX BXO/IHBIX TapaMETPOB HE BO3BPAIIAETCS.
3) Tun Bo3Bpamaemoro 3HaueHus — INT.
4) Eciu <cTtpoxa> umeer NULL-3Hauenue, pe3ynsrar Oymetr NULL.

Mpumep
create or replace procedure sp test instr() result int
declare

var line char (50);

var repeat int;
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var 1 int;

code
line:="PensaumonHasa CYBI - »To CYB], xoTopasd ...";
repeat:=2;

i:=instr(line, "CY"+"BIO",1,repeat); // 24
return 1i;

end;

PesynbTaTr: 24.

OnNvuHa CMMBOJSILHOU CTPOKU

CuHTakcuc
len|length|char length (<crpoka>)

<cTpoka> — Beipaxkenue Tuna CHAR, VARCHAR.
OnucaHue

Brruuciser MJINHY CHUMBOJIBHOU CTPOKH.
Bo3Bpalwjaemoe 3Ha4YeHue

1) YucnoBoe 3HaUeHHE — [UIMHA <CTPOKM> B CHMBOJIaX.
2) Eciiu <cTpoxa> umeer NULL-3Hauenue, Bo3Bpamaercs NULL-3HaueHue.

3) Tun Bo3Bpamaemoro 3HaueHus — INT.

Mpumepsbl
1)
line:="Inau-rpadux";

i:=len(line); // 11

2)
i:=char length(""); // 0

3)

linel:="abcd";

line2:="12345";

i:=char length(linel+line2); // 9

OnuHa 6anToBOMN CTPOKMU

CuHTaKkcuc

octet length (<crpoka>)
<ctTpoxka> — Beipaxkenue Tuna CHAR, VARCHAR, NCHAR, NVARCHAR.
OnucaHue

Omnpenenenve JUIMHBI CTPOKHU B OaiiTax.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) Eciu <crpoxa> umeer tun gaHHblix CHAR, VARCHAR, To Bo3Bpamaercs To xe
3HAYCHUE, 4TO W i1 QYHKIMH len (32 UCKIIOUCHHEM HCIOIb30BaHUS KOIUPOBOK, B
KOTOPBIX CUMBOJI MOXKET OBITh MPEJCTABIEH 0oJee YeM OHUM OalTOM).

2) Ecmu <cTpoxa> umeer tum nanHbix NCHAR, NVARCHAR, To Bo3BpaiaeMoe 3HaueHHE
paBHo L*2, tne L — nmuHa <cTpoKM> B CUMBOJIAX.

3) Tum Bo3Bpamaemoro 3Ha4eHus — INT.

4) Ecnu <ctpoxa> umeer NULL-3nauenue, Bo3Bpauaercs NULL-3HaueHue.

Mpumepsbl

1)

i:=octet length ("\x34\x237\x06"); // 3
2)

line:="ASCII-cTpoka";
i:=octet length(line); // 12

3)
line:="UNICODE-cTpoka";
i:=octet length(tonchar(line)); // 28

YaaneHuwe KpanHUX nNpoo6erioB N3 CUMBOSIbLHON CTPOKU

CuHTaKkcuc

trim(<cTpoka>)
<cTpoxa> — Belpaxkenue tuna CHAR, VARCHAR.
OnucaHue

VYnanser u3 CMMBOJIBHON CTPOKH MPOOEIIHI CIIpaBa U cjieBa J10 IePBOTo OTIMYHOTO OT Mpodena
CHUMBOJIA.

Bo3Bpalwjaemoe 3Ha4yeHue

1) <CTpoxa> ¢ ylaJeHHbIMU ClieBa U CIpaBa MpoOeIamH.
2) Tun BO3BpalllaeMOro 3HaYE€HHUs COBMA/IAET C TUIIOM apryMeHTa.

3) Ecnu apryment umeetr NULL-3Hauenwne, pesynsrar Oyner NULL-3HaueHue.

Mpumep
str:='" 1. HaspaHue crojubua \n ';
str:=trim(str) //str='1l. HasmaHmue cTojubla \n'

YaaneHve neBOCTOPOHHUX CUMBOJIOB

CuHTaKkcuc

ltrim(<cTpoka> [,<nomcTpoka>])

<crpoka> — Belpaxkenue tuna CHAR, VARCHAR;
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<nonctTpoka> — Belpaxkenue tTuna CHAR, VARCHAR.

OnucaHue
N3 <cTpoxu> ynansroTcs cieBa CHMBOIIBI, YKa3aHHBIE B <[TOILCTPOKE>.
Ecmu <monmcTpoxka> He 3a/1aHa, TO 10 YMOIYAHUIO YAAISIOTCS TPOOCITHI.

Ecnmu <crpoxa> umeer tun gaaasix CHAR(1), VARCHAR(1) u ynansiercst conepskarmiics
B HEW CUMBOJI, TO <CTPOKAa> CTAHOBUTCS IYCTOM: T.€. JIMHA CTPOKH CTaHeT paBHOM 0.

BosBpamaeMoe 3Ha4YeHue

1) <Crpoka> c ynajJeHHbIMH CJIeBa YKa3aHHBIMU CUMBOJIAMH.
2) Tun BO3BpaIllaeMOTro 3HAYE€HHUS COBMAIAET C TUIIOM apryMeHTa.

3) Ecnu onun u3 aprymentoB umeer NULL-3Hauenue, pesynsrar 6yner NULL-3HaueHue.

Mpumepsbl

1)

line:="***]12345**x*",;

new line:=ltrim(line,"*"); // 12345*%**
2)

line:="*";

new line:=ltrim(line,"*");
i:=length(new line); // 0
3)

line:="";

new line:=ltrim(line);
i:=length(new line); // 0

YpaneHue npaBoOCTOPOHHUX CUMBOJIOB

CuHTaKcuc

rtrim(<ctpoka> [,<nomcTpoka>])
<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR;
<nonctTpoka> — Belpaxkenue tTuna CHAR, VARCHAR.
OnucaHue
N3 <cTpoxm> ynangroTcs CripaBa CUMBOJIBI, YKa3aHHBIE B <[TOIICTPOKE>.
Ecnu <nonmcrpoxa> He ykazaHa, TO [0 YMOTYaHUIO YAAISIFOTCS MPOOebl.

Ecnmu <crpoxa> umeer tun ganasix CHAR(1), VARCHAR(1) u ynansiercst coaepsKaruiics
B HEW CUMBOJI, TO <CTPOKAa> CTAHOBUTCS IyCTOM: T.€. JIMHA CTPOKH CTaHeT paBHOM 0.

BosBpamaeMoe 3Ha4YeHue

1) <Crpoka> c ynajJeHHbIMH CIIpaBa YKa3aHHBIMU CUMBOJIAMH.
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2) Tun BO3BpalacMoro 3Ha4€Husd COBIIAAaCT C TUIIOM apryMEHTaA.

3) Ecnu onun u3 aprymentoB umeer NULL-3Hauenue, pesynsrarom Oyner NULL-3HaueHueE.

Mpumepsbl

1)

line:="***]12345***";

new line:=rtrim(line,"*"); // ***12345
2)

line:="*";

new line:=rtrim(line,"*");
i:=length(new line); // 0
3)

line:="";

new line:=rtrim(line);
i:=length(new line); // 0

NMounck noACTPOKHU

CuHTaKcuc

strpos (<cTpoka>, <nomcTpoka> [,<cnpara>])
<cTpoka> — BelpakeHue tuna CHAR, VARCHAR;
<nomcTpoka> — BelpaxkeHue Tuna CHAR, VARCHAR;
<cmnpaBa> — BbIpaXEeHHUE JIOTHYECKOTrO THUIIA.
OnucaHue
@OYHKIUSA UIIET MEPBOE BXOXKACHUE <IIOINCTPOKM> B 3aJlaHHON <CcTpoke> cieBa (Wiu
CIpaBa, €CJIM napaMmeTp <crnpasa> 3afaH u ero 3HaueHue — TRUE) u Bo3Bpaiaer Homep

MO3ULIMA UCXOJITHOM CTPOKU (HauuHasi ¢ 1), ¢ KOTOpOW HauMHAeTCsd HaWJeHHas MOACTPOKA.
Ecnu noacrpoka He HaliaeHa, Bo3Bpauiaercs 0. [Touck NULL-noncTpoku 3anpeie.

Mpumepsbl

str:="npumMep nomucka nomcTporm\n";
pos:=strpos (str, "nouck") ; // 8
pos:=strpos (str,"\n", TRUE) ; // 24
pos:=strpos (str,""); // 0
pos:=strpos (str,"no",FALSE) ; // 8
pos:=strpos (str, "no", TRUE) ; // 15
pos:=strpos (str, "npumepu") ; // 0

KoppekTupoBKa NogcTpOKu

CuHTakcuc
insert (<cTpoka>, <nosuuusa>, <aamHa>, <IOACTPOKA>)

overlay (<cTpoka>, <momcTpoka>, <nosuuma>[, <gamHa>])

© Ipouenypnslii a3b1k. 3A0 HIIIT «PEJIDKC», 1990-2023 107



DOyHKUMU

<ctTpoka> — Belpaxkenue Tuna CHAR, VARCHAR;

<IIO3MULMI> — BBIPAXKEHHE 1IEJIOUUCICHHOTO THUIIA;

<IOJIMHa> — BBIPAXKEHUE LEJOYHCIIEHHOTO TUIIA;

<nonctTpoka> — Belpaxkenue tuna CHAR, VARCHAR.
OnucaHue

KoppektupoBka MOJACTPOKH B 3alaHHON CTpoke (YymaJeHuWe MOJACTPOKH WM 3aMEHa
MOJICTPOKH).

Turbl JaHHBIX <CTPOKM> U <IIOICTPOKM> JOJDKHBI OBITh TPUBOAUMBIMHU.
JnmuHa <momcTpokm> He JoikHa ObITh 0osee 4000.

<Ilo3uuMa> 3aJaeT HO3UIIHIO 3aMEHIEMOM IOACTPOKU B <CTPOKE>. OrcueT HAaYMHAETCA C
CANHUIIEGI.

<JyvHa> 3aJaeT JJIMHY 3aMEHIEeMOi MOJCTPOKH B <CTPOKE>.
Ecnu <nymua> He 3a1aHa (B GyHKUIUU overlay), UCTIOIB3YeTCsl JUIMHA <[IOLCTPOKM>.
<[lomcTpoka> 3aJaeT 3HaueHHe, BCTaB/IIEMOE BMECTO YaJIEHHON MOICTPOKH.

Hauunas c <no3mMumMm>, yoalseTes <nJimMHa> CHUMBOJIOB, U BMECTO HHUX BCTAaBIISIOTCS
CUMBOJIBI <ITOOCTPOKM>.

KonuuecTBo 3aMeHAEMBIX CUMBOJIOB MOJKET MPEBLIIATL KOJUYCCTBO YAAISICMBIX.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) <CTpoka> ¢ 3aMEHEHHOU <IIOLCTPOKOL>.
2) Kon 3aBepiiieHus Mpyu HETIPaBUIIBHBIX 3HAYCHHUSIX apTyMEHTOB (DYHKIIUU.

3) Ecmu <crpoxa> umeer 3Hauenue NULL, pesynsrar Oyner NULL.

Mpumepsbl

1) dopmmpoBaHuMEe M3 CTPOKM 12345 cTpoxm 12**5
line:="12345";

new line:=insert (line,3,2,"**"); // 12**5

2) ¢opMupoBaHMe U3 CTPOkKM 12345 cTpoxm 125
line:="12345";

new line:=insert(line,3,2,""); // 125

3) bopMmpoBaHue M3 CTpokm 12345 crpoxu 15ab
line:="12345";

new line:=insert (insert(line, 2, 3, ""), len(trim(insert(line, 2,
3, "M)) + 1, 2, "ab™); // 15ab

4) 3aMeHa cTpokm 12345 Ha cTpoky abc

line:="12345";

new line:=trim(insert(line,1l,len(line),""))+"abc";
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5)

create or replace procedure tst overlay() result int for debug

declare
var line char (50);

code
line:=overlay("1234567890", "abc", 4, 3); —-- 123abc7890
line:=overlay("1234567890", "abcde", 6, 3); --12345abcdef0
line:=overlay("1234567890", "abcde", 6, 5); -- 12345abcde
line:=overlay("1234567890", "abc", 10); —-- 123456789%abc
line:=overlay("1234567890", "abc",2,6); —-- 1labc890
return 0;

end;

3ameHa Bcex NnoacTpok

CuHTaKcuc

replace (<cTpoka>, <mnoImcTpoka 1>, <mozacTpoka 2>)
<cTpoka> — Beipaxkenue Tuna CHAR, VARCHAR;
<nomcTpoka 1> - Beipaxenue Tunma CHAR, VARCHAR;

<nozmcTpoka 2> —Bblpaxkenue tuna CHAR, VARCHAR.

OnucaHune
3aMeHa BCeX MOJICTPOK B 3aIaHHOM CTPOKE.

Tunel MaHHBIX <CTPOKM>, <IIONCTPOKM 1> M <IOLNCTPOKM 2> IOJDKHBI OBITh
MPUBOANMBIMHU.

JnmHa <nmomcTpoxku 1>, <momcTpokM 2> He NoJbkHA ObiTh Oosee 4000.
<I[lomcTpoka 1> 3aJacT yaaasieMoe U3 <CTPOKM> 3HAYECHHUE.

<IlomcTpoKa 2> 3aJaeT BCTaBIsIEMOE BMECTO YAAICHHON <[IOACTpPOKa 1> 3HaYeHHE.

Bo3Bpalwjaemoe 3HayeHue

1) Ucxomnass <cTpoka>, B KOTOPOH BCE BXOXKICHHS <IIOACTPOKM 1> 3aMEHEHBI Ha
<IIOOCTPOKY 2>.

2) Ecnu 3Ha4eHmne <rnoncTpoky 1> B <CTpoke> He HalJeHO, <CTpOoKa> BO3BpaIlacTCs
0e3 U3MECHCHHIA.

3) Ecnu <crpoxa> umeer NULL-3Hauenue, pesynsrar 6yaer NULL-3HaueHme.

Mpumep

line:="VMmMma Tabmnwuiel PERSON";
line:=replace (line, toupper ("person"), "\"Corpynuuxu\"") ;
// Vms Tabmuier "CoTpyaHUKM"
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3amMeHa CUMBOJIOB CTPOKU

CuHTaKkcuc

translate (<cTpoka>, <mnomcTpoka 1>, <momcTpoka 2>)
<cTpoka> — Beipakenue Tunma CHAR, VARCHAR;
<nomcTpoka 1> - Beipaxkenue Tuma CHAR, VARCHAR;
<nomcTpoka 2> - Bblpaxkenue Tuna CHAR, VARCHAR.
OnucaHue
3aMeHa yKa3aHHBIX CUMBOJIOB CTPOKH JPYTUMH CUMBOJIAMHU.

Tunel IaHHBIX <CTPOKM>, <IIONCTPOKM 1> M <IOLNCTPOKM 2> IOJDKHBI OBITh
MPUBOANMBIMHU.

<IlomcTpoka 1> 3amaeT HaOOp 3aMEHIEMBIX B <CTPOKE> CUMBOJIOB.

<IlogmcTpoka 2> 3aJ1a€T HOBBIE 3HAYCHUS 3aMEHSIEMBbIX CHUMBOJIOB.

B Hpumeuyanne
CumBombl po0ena, 3aJJaHHbIe B KOHIIE CUMBOJIBHBIX BBIpQXXEHUH <cTpoka>, <II0LCTPOKa
1>, <nomcTpoka 2> ycekawrcs. UToObl OHM NMPUHUMAIUCh BO BHHUMaHUE, HEOOXOIUMO
UCIIONIb30BaTh SIBHOE MPe0o0pa30BaHUE THIA JAHHBIX WM HE 3a/aBaTh MPOOENbl B KOHLE ITHX
BBIPAKCHU.

Bo3Bpalwaemoe 3Ha4yeHue

1) Ucxonnas <cTpoka>, B KOTOPOH KaXKABbIH CUMBON U3 <IIOACTPOKM 1> 3aMEHEH Ha
COOTBETCTBYIOIIMI €My CUMBOJI U3 <r1onCcTpoky 2>. Hanpumep, eciin <rnmonmcTpoxa
1>='ab',a<nozmcTpoka 2>='12", TO KaXIbli CUMBOI 'a ' B UCXOJHOH <CTpoKe>
Oyner 3ameHEH Ha '1', a Kax/abIii CUMBOJI 'b' B HCXOQHON <cTpoke>—Ha '2"'.

2) Ecin <nomcTpoka 1> JUIMHHEE <MOACTPOKM 2>, TO BCE €€ JIMITHUE CUMBOJIBI
YIQISAOTCA U3 HCXOOHOM <CTPOKM>, IMOCKOJBKY JUISI HUX HET COOTBETCTBYIOILIMX
CHUMBOJIOB B <I[IOIOCTPOKeE 2>,

3) Ecnu onun u3 aprymentoB umeer NULL-3Hauenue, pesynsrar 6yner NULL-3HaueHue.

Mpumepsbl

1)

line:="Bax#re cobwuiTus 20 Beka'";

line:=translate(line, "20","XX"); // BaxHoe coOwviTua XX BeKa

2)

line:="]Jlesub Hemesm 1 2 3 4 5 6 7";
line:=translate(line,"1234567", "necunce"); //JeHb HemeJaM I B C U II
C B

NMpeoGpa3oBaHue CTPOKMU

CuHTaKkcuc

makestr (<crpoka>[, ... 1)
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<cTpoxa> — Belpaxkenue tuna CHAR, VARCHAR.
OnucaHue

<CTpoka> MOXET COJAEPKaTh 3HAKU BOIpoca «7».
Bosapamaemoe 3Ha4YeHue

1) Ctpoka, B KOTOpOW BMECTO 3HAKOB BOIPOCA TMOACTABICHBbI 3HAYCHHUS MApaMeTpPOB,
npeoOpa3oBaHHble K CcTpoke. COOTBETCTBME 3HAKOB BONpOCAa W MapaMETPOB
YCTaHABIIMBACTCS TIO TTOPSIKY.

2) Ecan HeoOXoAMMO BKJIIOUHUTH B CTPOKY CaM CHMBOJI BOIPOCA, OH 3KPAHUPYETCS HpU
MOMOIIM JIBOMHOTO MM TpoitHoro obparHoro ciema (\? wmm \\\?). DkpaHHpoBaHuE
BBITIOJIHSETCS B 2 ATamna:

a) ylaJieHHe 3KPaHUPYIOIIEr0 CHMBOJIA:

* mo0ast CTpoKa B MPOLIEAYPE MPOBEPSAETCS Ha HATMYKME OOPATHBIX CIICHICH: B Pe3yJbTaTe
3TON MPOBEPKHU MPOU3BOJIUTCS IPEe0Opa30BaHHUE;

» crpoku Buga "\?" B crpoky Buga "?";
» crpoku Buga "\?" B crpoky Buga "\?";
» crpoku Buga "\\?" B crpoky Buga "\?";

» crpoku Buga "\\\?" B crpoky Bumga "\\?" u T.11.

0) moy4rBIIasics CTPOKa MpoBepsieTcst Ha Haimuyue "\?".

3) Ecniu konm4ecTBO BONPOCOB M AKTyaJIbHBIX BBIPAKEHHI-TapaMETpPOB HE COBIAJACT,
Bo3Bpamaercss NULL.

Mpumepsbl

dyuxkuma ynobHa g QOpMMPOBAHMA TEKCTA 3alpoca, €CHIM MCIOJIb30BaTh
€e BMECTO KOHKaTeHaluMM CTPOK.

Hanpumep, BMECTO:

execute direct "insert into "+tabname+"

values ("+itoa (a*b)+", '"+charValue+"', '"+dtoa (dateValue)+""');";
MOXHO IIMCAaTh:
execute direct makestr ("insert into ? wvalues(?, '?', '?2");",

tabname, a*b, charValue, dateValue);
Takasd KOHCTPYKLUMS UMTaeTCsd Jiydlle, He HYXHbB BBBOBH QYyHKLUMN

npeobpasz3oBaHMsa TUMNOB (makestr mx meslaeT cama) . B cilyyae 3HAUEHUS
napamerpa NULL, makestr BcTaBuT TexkcT «NULL».

2) BximoueHme B Tabmmuy tab mkstr (i int, quest char(20)) crpokm c
CMMBOJIOM BOIMPOCA :

execute direct makestr ("insert into ? values(?, '\\?');",
"tab mkstr", 2); //

execute direct makestr ("insert into ? values(?, '"\\\2");",

"tab mkstr", 3); //
PeByﬂbTaT . BHIIOJIHEHMA IIpMMEPa:
I QUEST
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CuHTaKkcuc

dupchar (<cTpoka>, <CUMBOJI>)
OnucaHue

VnBoeHnue 3agaHHOTO <cuMBOJIA> B <cTpoke>. HMcmomb3yercs, Kak NpaBUiIO, IJIA
dhopMupoBaHUs TEKCTa 3amnpoca (yaBoeHUE anocTpodoB).

BoaapamaeMoe 3Ha4YeHue

<CTpOKa>,BKOKmoﬁKmmememmHHe<CMMBOHa>yﬂmmHQ

Npeobpa3zoBaHne 6aUTOBON CTPOKU B CUMBOJIbHYIO

CuHTaKkcuc

chr (<cTpoxka>)
<cTpoka> —3HaueHue tuna BYTE.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Ctpoka, KaKJIbIii CAMBOJI KOTOPOM UMEET KOJI COOTBETCTBYIOIIETO AIEMEHTA <CTPOKI>.

2) JnuHa BO3BpALIa€MOI CTPOKH paBHA JIIMHE <CTPOKA> WU MEHbIIIE, €CIH B <CTpOoKe>
BCTPEYAETCS HYJCBON OAMT.

Npeobpa3zoBaHne CUMBOSILHOM CTPOKU B 6aUTOBYIO
CuHTakcuc
asc (<crTpokal>, <cTpokaz>)
<crpokal> — 3nadueHue Tuna CHAR unu tunma NCHAR;
<cTpoka2> —3HadueHue tuna BYTE.
Bo3Bpalwjaemoe 3Ha4YeHue
1) ®yuknus  dopmupyer B <crpoke2> tuna BYTE mectHaamarepudabie KOabI
CUMBOJIOB U3 <cTpokmul>. KomnmuectBoM dhopMupyeMbIx OaWTOB OIpeaenseTcs IMHA

<ctpoxm2>. Ecmm pgomHa <cTpoxml> MEHbIIE JIMHBI <CTPOKMZ2>, OCTaTOK
<CTPOKMZ> 3al0JHAECTCS HYIAMU.

2) Ecin <ctpoxal> mmeer tun aaHHbIXx NCHAR, To B <cTpoky2> 3aHOCATCS 2-X
0alTOBBIC KOJIbI CHMBOJIOB <CTPOKM 1>,

Mpumep

Ho6asnenne B T1abmuimy UNICODE-3HaueHuss unic var HE3aBUCHMMO OT TEKYLIHX
KOJTUPOBOK:
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asc(unic_var, out);
execute "insert into t(uc) wvalues (?);" using hex(btoa(out)):

Yucnosoe npeacTtaBlieHne cumMmBona

CuHTaKkcuc

ascii (<cTpoxka>)
<crpoxa> — 3nadeHue Turna CHAR, VARCHAR.

Bo3BpalwjaemMmoe 3Ha4yeHue

1) ®ynxuus Bo3Bpamaer 3HadeHue tuna INTEGER ASCII-xkoma mnepBoro cumBoia
<CTPOKM>.

2) Ecau apryment NULL, pesynsrar NULL.

Mpumep
procedure ascii test(in arg char(20)) result int
code
return ascii(arqg);
end;

execute ascii test ("abc");
return value = 97

execute ascii test('l'");
return value = 49

execute ascii test (null);
return value = NULL

MpeobpasoBaHue CTPOKU K BepXHEMY pPerucTpy

CuHTaKkcuc

toupper |upper (<cTpoka>)
<crpoxa> — 3HadeHue Turna CHAR, VARCHAR.

Bo3Bpalwjaemoe 3Ha4yeHue

1) <CTrpoxa>, B KOTOPOI Bce CUMBOJIBI UMEIOT 3aINIaBHOE (TMPOMMCHOE) MIPE/ICTABICHUE, T.€.
OykBbI anaBuTa a-z, a-s npeodpazoBansl B A-Z, A-S.

2) Tun BO3Bpallla€MOro 3HaYEHHUs COBIA/IAET C TUIIOM apryMeHTa.
3) Ecnu apryment NULL-3nauenue, pesynsrar NULL-3HaueHue.

Mpeobpa3zoBaHMe CTPOKU K HUXKHEMY perucTpy

CuHTaKkcuc

tolower | lower (<cTpoka>)
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<crpoxa> — 3HaucHue Tuna CHAR, VARCHAR.

Bo3BpalwjaemMmoe 3Ha4yeHue

1) <CTtpoxa>, B KOTOpOW BCE CHUMBOJBI HUMEIOT CTPOYHOE IPEICTaBICHHE, T.€. OYKBBHI
andasuta A-Z, A-5I npeoOpazoBaHbl B a-z ,a-5.

2) Tun BO3BpallIa€MOT0 3HAYE€HHUS COBIA/IAET C TUIIOM apryMeEHTa.

3) Ecnu apryment NULL-3nauenue, pesynsrar NULL-3HaueHue.

I'IepeBop, HavyarbHOW 6yKBbI CcrioBa B 3arnaBHyHO

CuHTaKcuc

initcap (<cTpoka>)

<cTpoxa> — Belpaxenue Tuna CHAR, VARCHAR.
Onucaxue

IlepeBox nepBoii OyKBBI KaX/10T0 CJI0BA CTPOKH B 3aIJIaBHYIO.

Paznenurensmu clioB B <CTpoke> SBISIOTCS BCE KOJIbI CO 3HAYCHHWEM He OOoJbIle Koaa
npo0ena.

BoaapamaeMoe 3Ha4YeHue

1) Ctpoka TOro xe TUIa U JTHHBI.

2) Ecnu apryment siBnsiercss NULL-3Hauenuem, pesyasrar NULL-3HaueHue.

Mpumepsbl

1)

line:="Opranmuzaumusa OOBeOMHEHHBIX Hauum";
line:=initcap(line); // Oprauuzauus OOBeIMHEHHEIX Hauwmn
2)

line:="a\nb\n\c\nd";
new line:=initcap(line); // A\nB\n\C\nD

NMpeobpa3oBaHMe YNCNOBOro BbipaXeHUsi B CUMBOJIbHbINA BUA

CuHTaKkcuc

to char (<sHaueHmne> [, <popmatr>])

<3Hauenmue> — 3Hauenne tTnna SMALLINT, INTEGER, BIGINT, NUMERIC, REAL wunn

DOUBLE;
<bopmaT> — CTPOKOBBIN JIUTEpal, 3aJa0Nuii (hOpMaT CUMBOJIBHOTO TIPEICTABICHHS B BUIE
mabJoHa:
[FM] [<S>] [<$>] [{<cumBOom> [ .<cumBos>]} | {<uumdbpa>|[.<umudbtpa>]EEEE} ]
<cummMmpoJi>: := <umdppa> | , | X
<umppa>::= '0'|'9"
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'0' — npuHYAUTEIBHBIN BBIBOJ HE3HAYAIIUX HYJIEH

'9' — NpUHYIUTENBHBIN BBIBOJ BEAYIIUX MPOOEIOB BMECTO HE3HAYAIIUX HYJIEH U He3HAYaINX
HyJIEH TIOCJIE 3aIATOU

FM — BeiBOJ 6€3 Bemymux nmpo0enoB

S — npuHyaUTENHHBIN BHIBOA 3HaKa '+'/'-'

$ — npunyaurensHbIi BeBOA '$'

. — JleuMalbHas ToYKa

, — pa3zenuTens rpymm Hudp B €710 YaCTH BEIBOAUMOTO 3HAYSHUS
X — BBIBOJI B IIECTHAALATEPUUHON opme

EEEE — BbIBOJ B 9KCTIOHEHIIUAIBHOMN opme

OrpanuueHus:

* JI0 3aITOM — He OoJiee 32 MO3HIIHIL;
* MocJe 3aIaTou — He ooee 15 mo3uIuii;

 rpynn uudp — He 6onee 32.

Mpumepsbl

c:=to_char (1231, "XX");

execute "insert into test to char res values(?, ?);" using 7B,
c;

c:=to _char (2063597568I, "XXXXXXXXX");

execute "insert into test to char res values(?, ?);" using

7B0O00000, c;
c:=to_char (123B, "XX");

execute "insert into test to char res values(?, ?);" using 7B,
c;

c:=to _char (2063597568B, "XXXXXXXXX");

execute "insert into test to char res values(?, ?);" using

7B000000, c;

c:=to char(34621422143503227, "XXXXXXXXXXXXXXX") ;

execute "insert into test to char res values(?, ?);" using
7B0000007B7B7B, c;

c:=to_char (+123.45N, "XX");

execute "insert into test to char res values(?, ?);" using 7B,
c;

c:=to _char (+2063597568.45N, "XXXXXXXXX");

execute "insert into test to char res values(?, ?);" using

7B000000O, c;

c:=to _char (-123.45N, "XXX");

execute "insert into test to char res values(?, ?);" using ####,
c7
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// /* EEEE */
c:=to char (+123.456N, "9.9EEEE");

execute "insert into test to char res values(?, ?);" using 1.2E
+02, c;

c:=to _char(+123.456N, "FM9.9EEEE");

execute "insert into test to char res values(?, ?);" using 1.2E
+02, c;

c:=to char(1000.0D, "FM9.9EEEE"); //+1E+03D

execute "insert into test to char res values(?, ?);" using 1.E
+03, c;

c:=to char(-0.001D, "FM9.9EEEE"); //-1E-03D

execute "insert into test to char res values(?, ?);" using

-1.E-03, c;

c:=to char(1.1111D, "S$SSEEEE");

execute "insert into test to char res values(?, ?);" using +S1E
+00, c;

c:=to char(-1.1111D, "SS9EEEE");

execute "insert into test to char res values(?, ?);" using -S$S1E
+00, c;

c:=to char(-1.1111D, "FMSS9EEEE");

execute "insert into test to char res values(?, ?);" using -S1E
+00, c;

c:=to char(-1.1121D, "FMS$9.999EEEE") ;

execute "insert into test to char res values(?, ?);" using -

$1.112E4+00, c;

PoOHEeTNYECKNIN KO CTPOKKU

CuHTaKkcuc

soundex (<3HaueHUe>)

<3naueHue> — BolpakeHue Tuna CHAR, VARCHAR.
OnucaHue

[TonmyunTs hoHETUYECKUN KOJ| 3HAYCHHUSI.
Bo3Bpalwjaemoe 3Ha4YeHue

1) CuMBOIBHAS CTPOKA, MPEACTABIAIONMAs (POHETUIECKHUHN KO/ 3aJaHHOTO <3HAUEHM >,
2) Tum pesynsrata — CHAR(4).
3) Ecnu <snauenue> umeet NULL-3Hauenue, pesynsrar Oyner NULL-3naueHueE.

B Hpumeuannue

BosBpamaemoe 3HaueHUE B JAIBHEHIIEM MOXET HMCIOJIb30BaThCs JJIS MOAOOpa MOIXOMSIICH
(honeTnyeckoit Gppassbl.
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Mpumepsbl

1) donermueckme komel 0124 ykKalsHBAKT Ha OJIM3Koe GoHeTHUecKoe
3BYUAHME CJIOB «OIeuaTKa» UM «OoNuduaTKa».

new line:=soundex ("oneuatrka"); // 0124

new line:=soundex ("omuuarka"); // 0124

2) ®doHeTuueckue kome B700 ykaseBaowT Ha OJu3koe QOHETUUECKOE
3By4YaHue opa3 B MNPEOJIOXKEHUM BB JIM BBIJIM?» .

new line:=soundex ("Beum"); // B700
new line:=soundex ("Be smu"); // B700
3)

new line:=soundex("neus"); // 1900
new line:=soundex ("nenn"); // J900

CpaBHeHue pOoHEeTUYECKOro 3ByHaHUs1 CTPOK

CuHTaKkcuc

difference (<3HaueHue 1>, <3HaueHUe 2>)
<3HaueHnwme 1> — Bolpaxkenne Tuna CHAR, VARCHAR;
<3HaueHue 2> - BelpaxeHue tuna CHAR, VARCHAR.
Onucanue
Omnpenenenue 61U30CTH (POHETUUECKOTO 3ByYaHHUS.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Pa3HOCTh )OHETUUECKOTO 3BY4aHHSI IBYX apT'yMEHTOB, BEIUUCIIsIeMasi HA OCHOBAaHHMH KOJIOB
(oHeTHUECKOTrO 3HAaYCHUS apryMEeHTOB (cM. pyHKIMIo soundex).

2) Tum pesynbrata — INTEGER.

3) 3nauyenue 0 yka3biBaeT Ha (POHETUUECKOE COBIMA/IEHUE apTYMEHTOB, | — Ha CyIIECTBEHHOE
pasnnaue.

4) Ecnmu <3HaueHue 1> wiu <3HaueHme 2> umeroT NULL-3HaueHue, pe3ynbrar Oyaet
NULL-3HaueHue.

Mpumepsbl
i:=difference ("crond", "cronn"); // O
i:=difference ("oumbra", "ammnxa"); // 1

CumBonbHble UNICODE-cdhyHKUMN

Jannsle ¢pynxiuu npenHazHadeHsl 11 o0padotku UNICODE-3nauenuii. Bee onm, kxpome
¢ynkuuu nlen, Bo3Bpamatot pesyisrar Tuma NCHAR.

Onpepenexnue annHbl UNICODE-cTpoKu

CuHTaKkcuc

nlen (<cTpoka>)
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<cTpoxka> — Belpaxkenue tuna NCHAR, NVARCHAR.

OnucaHue
Brraucnsier pyinay UNICODE-ctpoku.
Bosapamaemoe 3Ha4YeHue

1) dmuna <crpoxwm> B UNICODE-cumBonax.

2) Ecau crpoka nmeer NULL-3Hauenue, Bo3Bpamaercs NULL-3HaueHue.

YnaneHue npo6enos UNICODE-cTpoku

CuHTaKcuc

ntrim(<cTpoxa>)
<cTpoxka> — Beipaxkenue Tuna NCHAR, NVARCHAR.
OnucaHune
VYnansier u3 cTpoku nmpoOebl CrpaBa U clieBa 0 MePBOro OTIMYHOTO OT Mpodea CUMBOIIA.

CwM. onucanue GyHKIMH trim.

BoiaeneHne UNICODE-noacTpoku

CuHTakcuc

nsubstr (<cTpoka>, <Hau 103>, <OJjamMHa>)
<cTtpoxka> — Bepaxkenue tuna NCHAR, NVARCHAR;
<Hau [03> — LUEeJ0e MOJOKUTEIBHOE BbIpAKEHUE HE MEHbIIIE 1;
<OyMHa> — 1eJI0€ NOJOKUTEIBbHOE BbIpakeHne He MeHble (.

OnucaHune
BosBpamaer moacTpoky u3 <CcTpPOKM>, KOTOpas Ha4MHAETCS C CHMBOJA C HOMEPOM
<Hay T1[103> M UMEET yKa3aHHyl <Isuuy>. Ecnm ykazana ciumkom Oosblasi JjIMHA,
BO3BPAIAIOTCSI BCE CHMBOJIBI 10 KOHIIA UCXOIHOU cTpoku. Ecnum <crpoxa> umeer NULL-

3HAQUCHUE WJIM SIBJISIETCS IyCTOM, BO3Bpamiaercsi, coorBeTcTBeHHO, NULL-3HaueHue wiu
MyCTasi CTPOKa, HE3aBUCUMO OT OCTAJIbHBIX MapaMETPOB.

INeBoctopoHHee gononHeHne UNICODE-cTpoku

CuHTaKkcuc

nlpad(<cTtpoka>, <HOBas IJmMHa> [, <IOONOJIHAEMBIE CHMMBOJBL>])

<crpoka> — BelpaxkeHue turna NCHAR, NVARCHAR;

<HOBasd mOJmMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
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<ponoJjiHsgeMele CUMBOJBL> — BelpaxkeHne Tuna NCHAR, NVARCHAR.
OnucaHue
@OyHKIMS TONOIHAET CTPOKY 3aJaHHBIMH CUMBOJIAMH C JIEBOTO Kpasl.

CwM. onucanue ¢yukuuu Ipad.

NMpaBoctopoHHee ponornHeHMe UNICODE-cTpoku

CuHTaKkcuc

nrpad (<cTpoka>, <HOBasg IJjMHAa> [, <IOONOJIHAEMBIE CHMMBOJBL>])
<crpoka> — BelpaxkeHue turna NCHAR, NVARCHAR;
<HOBasd nOJMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
<momnoJHaeMsle cuMBOJIED> — BeIpaxkeHne Tuna NCHAR, NVARCHAR.
OnucaHue
@yHKIMSA JOTOJIHIET CTPOKY 3aJaHHBIMU CUMBOJIAMH C IPABOTO Kpas.

CM. onucanue ¢pyHkuuu rpad.

NMony4eHue npaBoctopoHHen noactpokn UNICODE-cTpoku

CuHTaKkcuc

nright substr (<crpoka>,<KoJM4ecTBO>)
<cTpoxka> — Beipaxkenue Tuna NCHAR, NVARCHAR;
<KOJIMYECTBO> — LEN0E MOJIOKUTEIILHOE YUCIIO.
OnucaHue
Briznenser npaByro 4acTh <CTPOKM> 3aJaHHOIO pa3sMmepa.

Cwm. onucanue GyHkiuu right substr.
AyonuposaHue UNICODE-cTpoku

CuHTaKkcuc

nrepeat string(<cTpoka>,<KOJIMYECTBO>)
<crpoka> — BelpaxkeHue turna NCHAR, NVARCHAR;
<KOJIMUYECTBO> — [EI0€ MOJIOKUTEIIFHOE YHCIIO.
OnucaHue

JlyOnupoBaHue CTPOKH 33J]aHHOE YUCIIO Pa3.
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Cwm. onncanue QyHKIUM repeat string.
NMouck UNICODE-noacTpoku

CuHTaKkcuc

nstrpos (<crpoka>, <nomcrtpoka> [,<cnpasa>])
<cTpoxa> — BelpaxeHue Tuna NCHAR;
<nomcTpoka> — BelpaxkeHue Tuna NCHAR;
<crpaBa> — BbIpaXECHHUE JIOTUYECKOrO THUIIA.
Onucaxue
@OyHKIMS ULIET NEPBOE BXOKIAEHUE <IIOLCTPOKM> B 3aJaHHOW <cTpoke> cieBa (Wi
CIpaBa, €CJIM napaMmeTp <crnpasa> 3afaH u ero 3HaueHue — TRUE) u Bo3Bpamaer Homep

MO3MILIMU UCXOAHOHM CTPOKM (HauuHas ¢ 1), ¢ KOTOpOW HauMHAeTCs HalJAEeHHas MOACTPOKA.
Ecnu noacrpoka He HaiiaeHa, Bo3Bpauiaercs 0. [Touck NULL-noncTpoku 3anpeles.

Npeob6paszoBaHne UNICODE-cTpoKM K BepXHEMy perucrpy

CuHTaKkcuc

ntoupper | nupper (<cTpoka>)
<crpoka> — 3Hadenne Tuma NCHAR, NVARCHAR.
OnucaHune
[TpeoOpa3oBaHHOE K BEPXHEMY PETUCTPY 3HAUCHUE <CTPOKI>.
CwMm. onucanue GpyHKIMH toupper, upper.
NMpeo6pasoBaHne UNICODE-cTpOKM K HWXKXKHEMY perucTpy

CuHTaKcuc

ntolower|nlower (<cTpoka>)

<crpoka> — 3"HadeHue Tuna NCHAR, NVARCHAR.
OnucaHune

[IpeoOpa3oBaHHOE K HIKHEMY PETUCTPY 3HAUCHUE <CTPOKM>.

CwM. onucanue ¢yHkimn tolower, lower.
Npeob6pa3zoBaHue 3HavyeHuss B UNICODE-cTpoky

CuHTaKkcuc

tonchar (<3HaueHme> [, <mapaMeTps>])

<3HauyeHMe> — BbIpaKEeHHUE JII000ro JOMyCTUMOIO THIIA.
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OnucaHue

Brimonnsier yauBepcanbHoe npeodpazosanue moboro tuna B UNICODE-cTpoky. 3HaueHue
<rmapaMeTpsl> 3aBUCUT OT TUNA <3HAUEHMS> M COOTBETCTBYET JOMOJHUTEIbHBIM
napamerpam B pyHKIUAX itoa, ftoa, ntoa, dtoa, btoa (Hanpumep, popmar aiis dtoa,
TOYHOCTB JUIsl ntoa | T.1.).

JIJ'ISI mapaMeTpa THIIa char BBIIOJHSIETCA MNEPEKOAUPOBKA 3HAYCHUSA CHUMBOJIBHOI'O THIIA
(KogupoBKa 3HAUYEHUS] CUMBOJILHOTO THITA OMPENEISETCS MPO3PAYHO IS TOJIB30BaTENs, KaK
3TO omucaHo B pazzaene [loamepikka KOJOBBIX CTPAHMIT).

YaaneHue neBoctopoHHUXx cumBonoB u3 UNICODE-cTpoku

CuHTaKcuc

nltrim(<cTpoka> [,<nomcTpoka>])
<crpoka> — BelpaxkeHue turna NCHAR, NVARCHAR;
<nomcTpoka> — Beipakenue Tuna NCHAR, NVARCHAR.
Onucanue
N3 <cTpoxw> ynansdroTcs clieBa CUMBOJIbI, YKa3aHHBIE B <[TOICTPOKE>.

CwMm. onucanue pyHKIMH ltrim.

YaaneHue npaBocTtopoHHUX cumBosioB U3 UNICODE-cTpoku

CuHTaKkcuc

nrtrim(<cTtpoka> [,<nomcTpoka>])
<crpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR;
<noncTpoka> — BelpaxkeHue tTuna NCHAR, NVARCHAR.
Onucanue
N3 <cTpoxw> ynansdroTcs cripaBa CUMBOJIbI, YKa3aHHBIE B <IIOICTPOKE>.

CwMm. onucanue GyHKIHHA rtrim.

NepeBon HayanbHou 6ykBbl UNICODE-cnoBa B 3arnaBHyto

CuHTaKkcuc

ninitcap (<cTpoxa>)

<crpoka> — Belpaxkenue tunna NCHAR, NVARCHAR.
OnucaHue

IlepeBox nepBoii OyKBBI KaX/10T0 CJI0BA CTPOKH B 3aIJIaBHYIO.

CwMm. onucanue (GpyHKIMH initcap.
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Koppektuposka UNICODE-noacTpoku

CuHTakcuc
ninsert (<crpoka>, <nos3uumsa>, <OJIMHA>, <IOOCTPOKAa>)
noverlay (<cTpoka>, <momcTpoka>, <nosmumsa>|[, <JamHa>])
<cTpoka> — Beipaxkenue Tuna NCHAR, NVARCHAR;
<II03ULMS> — BBIpAKEHUE LIETOUYHUCIEHHOTO TUIIA;
<IOJiMHa> — BBIPAXKEHUE LIETOYHUCIEHHOTO TUIIA,
<nonctTpoka> — BelpaxkeHue Tuna NCHAR, NVARCHAR.
OnucaHue
KoppekTrpoBka NOACTPOKHU B 3aJJaHHON CTPOKeE (yaaleHre MOJACTPOKU WU e€ 3aMeHa).
Cwm. onucanue GyHKIMi insert, overlay.
JlonoNHUTEIbHOE YCIOBHUE: KOJMYECTBO YAaIsieMbIX CHUMBOJIOB HE JOJKHO BBIXOAUTH 3a
IIpeaeIbl CTPOKH, T.€. CyMMa 3HAYEHHH <MO3ULMA> + <IJIMHA™> JOJDKHA OBITH HE OOJIbIIE, YeEM

3HaUEHHE «TMHA <CTPOKK> + 1» (JaHHOE YCIIOBUE HE JEHCTBYET JIJIsi CAMBOJIEHBIX THIIOB B
Bepcusx 6.X, HO AeUCTByeT A PyHKIMK ninsert).

3ameHa Bcex UNICODE-noacTpok

CuHTaKcuc

nreplace (<cTpoka>, <norncrtpoka 1>, <momcTpoka 2>)
<cTpoka> — BelpaxkeHue Tuna NCHAR, NVARCHAR;
<nomcTpoka 1> - Beipaxkenue Tuna NCHAR, NVARCHAR;
<nomcTpoka 2> - Belpaxkenue Tuna NCHAR, NVARCHAR.
OnucaHune
3aMeHa BCeX MOJICTPOK B 3aIaHHOM CTPOKE.

Cwum. onucanue GyHKImH replace.

3ameHa cumBornoB UNICODE-cTpoku

CuHTaKkcuc

ntranslate (<cTpoka>, <nomcTpoka 1>, <HnomcTpoka 2>)
<crpoka> — BelpaxkeHue turna NCHAR, NVARCHAR;
<nomcTpoka 1> - Belpaxkenne Tuna NCHAR, NVARCHAR;
<nomcTpoka 2> - Bbipaxkenue Tuna NCHAR, NVARCHAR.
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OnucaHue
3aMeHa yKa3aHHBIX CUMBOJIOB CTPOKH JPYTUMH CUMBOJIAMH.

Cwm. onmcanue QyHkimH translate.

MaTtemaTtuuyeckme pyHKLUN

BbluncneHue abConoTHOro 3Ha4YeHus

CuHTaKcuc

abs (<3HauMMOe UYMCJIOBOE BEHpPaxeHMe>)
OnucaHue

Brranciierre abCoMOTHOTO 3HAYCHUS YHCIIA.
Bosapamaemoe 3Ha4YeHue

1) Tun Bo3BpaiaeMoro 3Ha4eHusl COBMAIaeT C TUIIOM apTyMeHTa.
2) Ecmu apryment NULL, pe3ynsrar NULL.

OprrneHMe A0 Uenoro ¢ n3bbITKOM

CuHTaKkcuc

ceil (<3HauMMOe UMCJIOBOE BHpPaxeHMue>)

OnucaHune
OxpyrieHne yuciia 10 OIMKalIero BEpXHETo 1eIoro 3HaueHusl.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Pesynprar okpymieHus (0 I1€7I0r0) ¢ H30BITKOM <3HAUMMOT'O YMCIIOBOT'O
BBEIPAXEHMA >,

2) Tun Bo3Bpamaemoro 3HaueHns — DOUBLE.
3) ®yHKIUA BO3BpalllaeT HAaUMEHbIIIEE LeI0e 3HaUCHUE, 00JIbIlIee UIIH PABHOE apryMEHTY.
4) Ecmu apryment NULL, pe3ynsrar NULL.

OprrneHMe A0 Lesioro ¢ HeaAoOCTaTKOM

CuHTaKkcuc

floor (<3HaUMMOE UMCJIOBOE BEHPAaXeHUe>)
OnucaHue

OxpyryieHue yuciia 10 OJMKAWIIEero HIKHETO IeJIOT0 3HAYCHHUS.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Pesynbrar okpymieHus (A0 LEJIOr0) € HEAOCTAaTKOM <3HAUMMOT'O  UMCJIOBOT'O
BBEIPAXEHMA >,
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2) Tun Bo3Bpamaemoro 3HaueHust — DOUBLE.

3) Ecnu apryment NULL, pesynsrar NULL.

OkpyrneHue 3Ha4YeHUA TMNa «aaTa-Bpems»

CuHTaKkcuc

date round (<BmpaxeHue>, <popmar>)

<BHIpaXeHWe> — BBIPAXKCHUEC THUIIA «JaTa-BpEM:I»,

<bopmaT> — sneMeHT dopmara «aaTa-BpeMs»:
{'D' | 'DY' | 'DAY' | 'M' | 'Y' |'HH' | 'HH12'| 'HH24'| 'MI'| 'SS'}

OnucaHue
OprTJ'ICHI/Ie JaThbl 10 3a1aHHOT'O 3HAYCHUNS.

OprTJ'ICHI/Ie o rogy u Meciany uMeeT CBO0 CHCI_II/I(l)I/IKy, HaIIpuMcep:

dt:=date round(sysdate(),"y"); //01.01.2007:00:00:00.00

T.C. BBIAACTCA ACHb U MCCAII.

«OKpYTJICHHBI» TOJ TpeJiaracTcsi BRIOMpaTh TaK:
var i int;
i:=year (sysdate()); // 2006

BosBpamaeMoe 3Ha4YeHue

1) <BrpaxeHye>, OKPYIVIEHHOE 10 33JJaHHON TOYHOCTH.
2) Tun Bo3Bpaiaemoro pesynsrata — DATE.

3) Pesynprar mpm  ykazaHum <TOUHOCTHL> 'D' 3aBUCHT OT Hamuyus KIo4a
/COMPATIBILITY=ORACLE B xomane 3amycka sinpa CYBJI:

» 3naueHue DATE, okpyreHHoe 10 TEKYLIEro JHs, €CJIM KoY HE 3a/1aH;
 3HaueHne DATE, okpyrieHHoe 10 OnvpKaiiiero THs Havyajia HeAes I , €CIIM KoY 3a/1aH.

4) Pesynprar npu ykazanuu <TounocTb> 'DY' unu 'DAY' Oynet okpyriieH 10 Onrkaifiiero
JIHSl HayaJla Helequ.

5) Ecnu apryment NULL, pesynsrar NULL.

Mpumep

create or replace procedure date round test(in arg char(5)) result
date for debug
code
return date round(atod("22.08.2015:18:32:55.87"),arqg);//
end;

call date round test('D');
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call date round test('Y');

Pesynbrar:

Return value = 23.08.2015:00:00:00.00
Return value 01.01.2016:00:00:00.00

YceuyeHue npeactaBlieHUA 3HaA4YeHUA TUNa «aarta-BpemMmsa»

CuHTaKkcuc

date trunc (<BopaxeHre>, <TOUHOCTHL>)

<BHIpaXeHMe> — BRIPAXXCHUE THUIIA «JaTa-BpEM:I»,

<TOYHOCTBL> — JJICMCHT (I)opMaTa «aaTta-BpeMs»:
{'D' | 'DY' | 'DAY' | 'M' | 'Y' |'HH' | 'HH12'| 'HH24'| 'MI'| 'SS'}

OnucaHue
VYceuenne 3HaYeHNS C 3aJaHHOU TOYHOCTBIO.

DOnemeHT (Qopmara «gara-Bpems» 3alaeT TOYHOCTh YCEUCHHS 3HAYCHHsS THIIA «JlaTa-
BpeMsD» (10 KaKOTo 3JIEMEHTA JJaThl-BPEMEHHU JTOJIKHO BBIMOIHATHCS YCEUCHHUE).

Bo3Bpalwjaemoe 3Ha4YeHue

1) <BeipaxeHme>, yCEUEHHOE 70 3aIaHHOW TOYHOCTH.
2) Tum Bo3Bpamaemoro pesyasrara — DATE.

3) Pesynprar mpm  ykazaHMM <TOUHOCTL> 'D' 3aBHCHT OT Hamuyus KIIo4a
/COMPATIBILITY=ORACLE B xomanze 3amycka simpa CYB/I:

» 3HaueHue DATE, ycedeHHOE 10 TEKYIIEro JHs, €CJIM KoY HE 33]1aH;
» 3nadeHue DATE, yceuenHoe 10 Omvpkaifiero JHs Havajia HEACIH, €CITU KITI0Y 3aj1aH.

4) Pesynbrar npu ykazanuu <TouHocTb> 'DY' unmm 'DAY' Oynet ycedeH mo Onvkaifiiero
JTHSI Hauasia HeJleIH.

5) Ecnu apryment <Bripaxenmne> NULL, pesyasrar NULL.

Mpumep
create or replace procedure date trunc test(in arg char(5)) result
date for debug

code

return date trunc(atod("22.08.2015:18:32:55.87"),arqg);//

end;
call date trunc test('D'");
call date trunc test('Y');

Pesynprar:

Return value = 22.08.2015:00:00:00.00
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Return value = 01.01.2015:00:00:00.00

TpuroHomeTpuyeckue pyHKLUMU

CuHTaKkcuc

Ccos (<3HauyMOE UMCIJIOBOE BHPAaXeHMUEe>)
sin (<3HaAUMMOE UMCJIOBOE BHPAXeHMUE>)
tan (<3HauyMOEe UMCJIOBOE BHPAXEHME>)

<3HauMMOe€ YMCJIOBOE BEIpaXeHMe> — yroll, BLIpa)KeHHLIﬁ B pagraHax B IpEACiiax OT
_263 710 _}_263.

OnucaHune
Brruucnenue TpuroHoMeTpudecKux QyHKITHM.
BosBpalljaemoe 3HayeHue

1) 3nauenue kocunyca (COS), cunyca (SIN) u tanrenca (TAN) <3HauMMOT0 YMCIIOBOTO
Bpra)KeHMFI> B pagraHax.

2) Tumn Bo3Bpamaemoro pesyasrara — DOUBLE.
3) Ecnu apryment NULL, pesynsrar NULL.

O6paTHble TPUroHoMeTpUuUueckue hpyHKUUN

CuHTaKcuc

acos (<3HauMMoOe UYMCJIOBOE BHpPaxXeHMue>)

asin (<3HaumMMOe UMCJIOBOE BHpPaXeHME>>)

atan (<3HauMmMOe UYMCJIOBOE BHpPaxXeHMUe>)

atan?2 (<3HauMMOEe UMCJIOBOE BEHpaxeHMe 1>, <3HAUMMOE UMUCIIOBOE
BHIpAXeHUEe 2>)

<BHAUMMOE UMCJIOBOEe Bpra)KeHMe> — erJ’I, BBIp&)KeHHI)IfI B paJmaHax.
OnucaHue
Boruncnenme o6paTHBIX TPUTOHOMETPUUYECKUX (YHKIIHH.

Tum ma"HBIX <3HAUMMOTO UMCJIOBOTO BHpaxeHus> nobkeH 0biTh DOUBLE nmm
MPUBOJUTHCS K HEMY.

Bo3Bpalwjaemoe 3Ha4YeHue

1) 3nauenne ooparnoro kocunyca (ACOS), o6parnoro cunyca (ASIN), obpaTHOTO TaHTEeHCa
(ATAN) or <3HaAUMMOI'O UMCJIOBOT'O BHPAaXeHMS> B paJlaHax U 3HAuUCHUE
oOparHoro TanreHca (ATAN2) ot 3HadeHHs <3HauMMOEe UMCJIOBOE BHIPAXEHME
1>/<3HauMMoOe UMCJIOBOE BEIpaxXeHMue 2>.

2) Tun Bo3Bpamaemoro pesynsrata — DOUBLE.
3) Ecnu apryment NULL, pesynsrar NULL.
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MNnep6onunyeckue pyHKLUN

CuHTaKkcuc

cosh (<3HaumMMoOe UMCJIOBOE BHPAaXeHMUe>)
sinh (<3HauMMOE UMCJIOBOE BHpPaXeHMUe>)
tanh (<3HaumMMoOe UMCJIOBOE BHPAXeHMEe>)

<3HAuMMOE YMCJIOBOE BEIPAXEHME> — yroll, BRIPAKEHHBIN B paJiiaHax.
OnucaHune

Brruucnenue runepoonndeckux QyHKIIHA.
Bosapamaemoe 3Ha4YeHue

1) 3nauenue runepoonuueckoro kocunyca (COSH), cunyca (SINH) u tanrenca (TANH)
<3HaAUMMOI'O UMCJIOBOI'O Bpra>KeHI/IFI> B pagraHax.

2) Tum Bo3Bpamaemoro pesyasrara — DOUBLE.
3) Ecnu apryment NULL, pesynsrar NULL.

AKcnoHeHUnanbHaa PyHKUUA

CuHTaKkcuc

exp (<BHauuMMOEe UMCJIOBOE BHPaxeHMe>)

OnucaHue
Brruucnenue J3KCIIOHCHIIMAJIBHOI'O 3HAYCHUA.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) DkcroHeHIIMaIbHOE 3HAYCHUE <3HAUMMOT'O UMCJIOBOT'O BHEIPAXEHMUSI>
2) Tun Bo3Bpamaemoro pesyasrata — DOUBLE.
3) Ecnu apryment NULL, pesynsrar NULL.

Norapundgpmumnyeckme pyHKLUN

CuHTaKcuc

1n (<3HauMMOe UMCJIOBOE BHpPaxXeHMUe>)
log (<3HauUMMOE UYMCJIOBOE BHPAaXeHMEe>, <OCHOBAaHMUE>)

<OCHOBAaHME> .\= BGHICCTB@HHLIfI J'II/ITepaJ'[.
OnucaHue

Brruucnenue gorapupmuyueckux QyHKIUHN.
Bo3Bpalwjaemoe 3HayeHue

1) ®yukmus In Bo3Bpamaer HaTypadbHBIA JIOrapuPM <3HAUMMOTO YMCIIOBOT'O
BBEIPAXEHMA >,
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2) ®ynkuus log Bo3BpaaeT gorapupm <3HAUMMOT'O UMCIJIOBOT'O BEPAXEHMUSI> 10
3aJJaHHOMY <OCHOBAHMIO>.

3) Ecnu 3HaueHHe <3HaAUMMOIT'O UMCJIOBOT'O  BHEIPAXEHMS> WIH <OCHOBaHMI>

MeHbllle Wik paBHO 0, WM 3HaU€HUE OCHOBaHMS PaBHO 1, BO30OyKIaeTcs HCKIIIOYEHUE
BADPARAM.

4) Tum Bo3BpaimaemMoro pesyiasrara B oooux ciaydasx — DOUBLE.

5) Ecmu apryment NULL, pesynsrar NULL.

OkpyrneHue ¢ 3agaHHON TOYHOCTbIO

CuHTaKkcuc

round (<3HauMMoOe UMCJIOBOE Bpra)KeHMe>,<’I'OT{HOCTb>)

<TOYWHOCTEL>::=<3HauMUMOE UUCJIOBOE BEHIPaXeHUe>.
<TOYHOCTE > 334a€T TOYHOCTb OKPYIJICHHUS:

* TPU TOJIOKUTEIIPHOM 3HAYCHWH — TOYHOCTHh OKPYIJICHHUS TOCIC JECATUIHONW TOUYKU
(koymmuecTBO U MOCIE TeCITHYHOW TOYKH);

* TP OTPULIATEIIHLHOM 3HAY€HUH — TOYHOCTh OKPYIJICHUS MEepe/] IECATUIHOM TOUKOH, T.€. TPH
«-1» 10 GnmyKaMIero menoro AecsaTka («-2» — 10 COTHH, «-3» JIO THICSYH U T.11.).

OnucaHue
OkpyIieHHne 4nciia ¢ 3aJJaHHOM TOYHOCTBIO.
Bo3BpalwjaemMmoe 3HayeHue

1) <BHauyMoOe uMCIJIOBOE BHpPAaXxeHYe>, OKPYIICHHOE 10 33JaHHON TOYHOCTH;

2) Eciu <3HaurMoOe uUMCJIOBOE BHIPAXeHMEe> HE MOXKET ObITh OKPYIVIEHO C 3aJIaHHON
TOYHOCTBIO TepeN ACCATHYHOM TOYKOW, TO BO3BpAILACTCS HONb (Hampumep, 3aJaHo
okpyrienue 45.67 no teicsiy — round(45.67,-3)).

3) Tun Bo3Bpamaemoro pe3yinsrara — DOUBLE.
4) Ecau apryment NULL, pesynsrar NULL.

YceuyeHue ymcna ¢ 3agaHHOM TOYHOCTbIO

CuHTaKkcuc

trunc (<3HaQUMMOE UYMCJIOBOE BEPaXeHUe>, <TOUHOCTL>)
<TOUHOCTL > :=<3HAUMMOE UKNCJIOBOE BLHIpaXEHME>.

OnucaHue
Vcedenne uncia ¢ 3aJaHHON TOYHOCTBIO.
[Ipu yceueHnn <3HaUYMMOT'O UMCJIOBOT'O BHPAXEHMSI> OKPYIVICHUE HE BBINOJIHAETCS.

<TOUHOCTBL> 3aJa€T TOYHOCTh YCEUEHHUS: INPHU IMOJOKUTEIBHOM 3HAYEHHUU YCEUYEHHE
BBITIOJIHSETCSl MOCTE AECITUYHOM TOYKU (KOJIMYECTBO IUGP MOcie NeCATUYHOW TOYKH).
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OTtpuiatenbHOE 3HAYEHUE — TOYHOCTh OKPYIVICHHS TIepe]l IeCITUYHOM TOUKOH (T.e. mpH -1 10
ONMKAMIIETo MeJIoro AeCsATKa, -2 — 10 COTHH, -3 JI0 THICSYHU U T.1.).

Bo3Bpalwjaemoe 3Ha4yeHue

1) <3HauyMoOe uMCIJIOBOE BHPAaXeHME>, OKPYIVIEHHOE 10 3aJJaHHON TOYHOCTH.
2) Tun Bo3spamaemoro pesynsrata — DOUBLE.
3) Eciu apryment NULL, pesynsrar NULL.

OnpepeneHue 3HakKa YuMcna

CuHTaKcuc

sign (<3HauUMMOE UMCJIOBOE BHpPaXeHUe>)
OnucaHune
Omnpenenenne 3Haka yucia.

BosBpamaeMoe 3Ha4YeHue

1) -1 - <3HaAuMMOE uUMCIIOBOE BHIPAXEHME> OTPULATEIbHOE.
2) 1 —<3HauUMMOe UMCJIOBOE BHIPAXEHME> MOJ0KUTEIBHOE.

3) 0 — <3HAUMMOE UYMCJIOBOE BHIPaxeHMe> paBHO HYIIO.

Tun Bo3Bpamaemoro pesynbrara — INT.

BbluncneHue KBaApPaTHOINo KOpHA 4Yncna

CuHTaKkcuc

sgrt (<3HaUMMOEe UMCJIOBOE BHPaXeHMe>)
OnucaHue
Brrunciienne kBaaparHOro KOpHs YUCa.

Bo3Bpalwjaemoe 3Ha4YeHue

1) Kopenb kBagpaTHBI U3 <3HAUMMOTO UMCJIOBOT'O BHIPAXEHMSI>.
2) Tun Bo3Bparaemoro pesynsrata — DOUBLE.
3) Ecnu aprymeHT oTpuliaTeIbHBIN, BhI3bIBaeTCs uCcKtoueHne BADPARAM.

4) Ecau apryment NULL, pesynsrar NULL.
KaneHaapHblie pyHKUUN

BbliaeneHue aHA U3 aathbl

CuHTaKkcuc

day (<maTa>)
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<paTa> — BelpaxkeHue tuna DATE.
Onucaxue

Bo3sBpaiaer HoMep 1HA U3 <1maTh>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3Bpamaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num day:=day (cur dat); // 17

BbliaeneHue mecsua M3 aaThbl

CuHTaKkcuc

month (<gaTa>)

<zmaTa> — BeipaxkeHue tuna DATE.
OnucaHune

Bo3sBpaiaer HoMep Mecsila u3 <maTe>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3Bpamjaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num month:=month (cur dat); // 11

BbiaeneHue roga us aaTthbl

CuHTaKcuc

year (<gaTa>)

<zmaTa> — BeipaxxeHue tuna DATE.
OnucaHue

Bo3sspaiaer Homep rojga u3 <maTer>.
Bo3Bpalwjaemoe 3Ha4yeHue

Tun Bo3Bpamaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num year:=year (cur dat); // 1997
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BbigeneHue yaca v3 pgatbl

CuHTaKkcuc

hour (<maTa>)

<zmaTa> — BeipaxkeHue tuna DATE.
OnucaHue

BosBparaetr Homep daca u3 <ma Te>.
Bo3Bpalwjaemoe 3Ha4yeHue

Tun Bo3Bpamjaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num_hour:=hour (cur dat); // 18

BbigeneHue MUHYT U3 AaTbl

CuHTaKkcuc

minute (<gaTa>)

<maTa> — BelpaxkeHue tuna DATE.
OnucaHue

Bo3sBpaiiaer HoMep MUHYTBI U3 <I1a TH>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3Bpamaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num minute:=minute (cur dat); // 25

BblaeneHue cekyHa U3 aathbl

CuHTaKkcuc

second (<maTa>)

<paTa> — BelpaxkeHue tuna DATE.
Onucaxue

Bo3sspaiaer Homep CeKyHAbl U3 <ImaThl>.
Bo3Bpalwjaemoe 3HayeHue

Tun Bo3Bpamaemoro 3HaueHust — INT.
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Mpumep
cur dat:=17.11.1997:18:25:47.88;
num_ second:=second (cur dat); // 47

BbiaeneHne TUKOB U3 AaTbl

CuHTaKcuc

ticks (<maTa>)

<maTa> — BelpaxkeHue tuna DATE.
Onucaxue

Bo3sspamaer Homep THKa U3 <IaTer>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3Bpamjaemoro 3HadeHus — INT.

Mpumep
cur dat:=17.11.1997:18:25:47.88;
num ticks:=ticks(cur dat); // 88

dPopmupoBaHue aaTbl

CuHTaKkcuc

make date (<meHb>,<mecsau>,<ron>,<dac>, <MuH>, <CeK>, <TUKI>)

<meHb>, <MecHdl>, <roma>, <uac>, <MUH>, <CeK>, <TUKU> — BRIPAKCHHUS YHCIOBOTO
THIIA.

OnucaHue
Oynkius Bo3BpaniaeT 3HadeHue tuna DATE, chopMupoBanHOE 1715 yKa3aHHBIX JTHS, MECSIIa,
rosa, yaca, MUHYT U CEKyH]l ¢ THKaMH. J[t000e KOJMYeCcTBO MapamMeTpoB BpPEMEHU CIIpaBa

MOKET OBITh HE 33J1aHO, B 3TOM CJIy4ae BMECTO HUX IpeJroaraiorcs Hyiu. Eciu 3HaueHus
rapaMeTpoOB HEIOMyCTUMBI, (DYHKIIHMS BO3BpaIiaeT HyJeByto naty, To ectb 0.0.0:0:0:0.0.

NonyyeHune Tekyweun aatbl no NpuHBUYY

CuHTakcuc
sysdate ()

OnucaHue
[Tonmyyenue Tekymux Aatel ¥ BpeMeHu 1o [ puHBHuy.
BosBpawjaemMoe 3Ha4YeHue

Texymune nara u Bpems no [ punBuuy.
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NMony4yeHue TekyLlen noKanbLHON AaTbl

CuHTakcuc
localdate ()

OnucaHue
HonyquI/Ie TCKYIIUX JIOKAJIbHBIX OaTbl U BPDEMCHHU.
Bo3Bpalwjaemoe 3Ha4yeHue

TeKyH_[I/Ie JIOKAJIbHBIC JaTa U BpEMA C YYCTOM YCTaHOBHeHHOﬁ BpeMeHHOI\/'I 30HBI.

NMocnepHun oeHb mecsua

CuHTaKkcuc

last day (<3HaumMoe BHpPaxeHue>)

<3HauU¥MOe BHIpaxeHue> — BolpaxkeHue tuna DATE.
OnucaHue

Brrunciienne nociaeaHero JHs Mecsna s yKa3aHHOM J1aThl.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenne tuna DATE B momHoM (opmare mo ymoOJI4aHHIO, TNPENCTaBISIOLIEe ATy
MOCIIETHETO JIHSI TOTO MECsIIa, KOTOPbIi BEIOpaH U3 apryMeHTa (PyHKIUH.

2) Ecnin <3Haummoe BHpaxeHwme> COACPKUT JaTy B HEMOJIHOM (opmare, Ha MecTa
HEJOCTAIOLIMX 3HAUCHUH MOACTABIISIIOTCS HYJIU.

Mpumep
d:=last day(sysdate()); // 30.09.2006:10:24:12
HdaTta oyepeaoHoro gHA Heaenu

CuHTaKcuc

next_day(<3HaqMMoe BHIpaXeHUe>, <IeHb HeIeJu>)

<3HauuMOe BHIpaxeHyre> — BbipaxeHue tuna DATE;

<IOeHb HemeJsu> — CHMBOJIBHOE BHIPAKCHHUE WIIH MIPUBOAMMOE K HEMY, KOTOPOE JTOIKHO
MMETh OJTHO U3 CIEAYIOINX 3HaYeHUH (Tabnuma 7).

Tabnuna 7. 3Hauenne <gHs Hemean>

3nauenue <{Hs HeleaH> Co0TBeTCTBYIOIIHI
noJIHOE COKpAILleHHOEe AACHE HEACTH
Monday Mon [TonenenpHUK
Tuesday Tue Bropuuxk
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3HaueHHe <IHA HeIeJIH> CooTBeTCTBY O
HoJHOe COKpaIIeHHOe lEHDL Heae I
Wednesday Wed Cpena

Thursday Thu Yetsepr

Friday Fri [IaTHUIA
Saturday Sat Cy66ota

Sunday Sun Bockpecenbe

OnucaHune

Brruncienue AaTbl OUCPCAHOTO JHA HCACIIH.

3HaueHHE BPCMCHH B BO3BpaHIa€MOI71 Jar€ COBITaJacT C aHAJIOTHYHBIM 3HAYCHUECM B PICXOI[HOI71
Jare.

Ecnu 3anpammBaemblii JIeHb HEACIW COBIAJACT C JHEM HEISIH B HMCXOIHOW Jare, TO
BO3BpAIllaeTCs JlaTa CIEAYIOEro (T.e. uepe3 7 IHel) qHS HeleIu.

BosBpamaeMoe 3Ha4YeHue

1) 3nauenue tuna DATE B nonHoM opmare 1o yMoI4aHuIO, COOTBETCTBYIOIIEE YKa3aHHOMY
<IOHIO HeneJjy> MOCJe 3aJaHHOM J1aThl.

2) Eciiu <3HaumMoe BHIpaXeHMe> COACPXKUT JaTy B HEMOJHOM (opmare, Ha MecTa
HEOOCTAIINX 3HAYCHUH IMOACTAaBJIAIOTCSA HYJIHU.

Mpumep

// sysdate=25.09.2006
d:=next day(sysdate(),"mon"); // 02.10.2006

NMomecsiyHOEe n3MeHeHue AaTbl

CuHTaKcuc

add months (<3HauuMmoe BEpPaxeHMe>, <KOJMUUECTBO MECHALEB>)
<3HauuMoOe BEIpaxeHyre> — BbipaxeHue tuna DATE;

<KOJIMYEeCTBO MecsaueB> — uncieHHoe 3HadeHue tumna INT, SMALLINT, BIGINT
NUMERIC, REAL, DOUBLE unu npuBoauMoe K HEMY.

Onucaxue
Apudmernueckoe q100aBIeHNE MECSIICB K UCXOIHOM Jare.
<3HauyMoe BBIpaxeHue> N0KHO UMeTh TUIl DATE nnu npuBoauThCs K HEMY.

[Ipy MONOXKUTENHPHOM 3HAYEHHHM apTyMEHTa <KOJIMUECTBO MecsAaues> (hopMmupyercs
Oynymas fata, Ipyu OTPUIIATETLHOM — MPOIILIasi IO CPABHEHHIO C MCXOTHOM.

Ecnu 3mauenHue nmapamMerpa <KoJIMYeCTBO MecsdLeB> HE SBIACTCA HEJIOYUCICHHBIM
3HaYCHUEM, TO OHO YCCKAaC€TCA 10 IIeJI0M YaCTH.
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[Ipu noGaBneHuUM MecsleB HOMEp [JHS B pe3ylbTHPYIOLIEH jgaTe HE MEHseTcs, 3a
UCKJIIOYEHUEM TEX CIIy4aeB, KOTJIa OH IPUXOAUTCS HA KOHEL MecsLa.

Bo3Bpalwjaemoe 3Ha4YeHue

3nayenne Tuna DATE, yBennueHHoe (YMEHBIIEHHOE) Ha 3a/JlaHHOE <KOJIMYUECTEBO
MecAleB>.

Mpumep

// sysdate=25.09.2006
d:=add months (sysdate(),5); // 25.02.2007

BbliaeneHue 3agaHHbIX 3NeMeHTOB AaTthl

CuHTaKcuc

datesplit (<3HauUMMOe BHpPAXeHMUe>,<lIapaMeTp>)
<3HauU¥MOEe BHIpaxeHue> — BolpaxkeHue tuna DATE;

<napaMeTp> — <O,I[HOCMMBOJ'Ibelﬁ J'H/ITepaJ'I>|<II;ByXCMMBOJ'IbHbHZ nMTepan>
(perucTpoHe3aBUCHMBIN).

OnucaHue

<3HauyMOe BHIPaXeHMe> JAO0JKHO ObITh MPEICTABICHO B OJHOM U3 ()OPMATOB 3HAUCHUI
tuna DATE wnu B BUzie TuTepana Thna <gaTa-BpeMs> B (opMare 1o yMOTYaHHIO.

<[lapameTp> omnpeAenseT Bo3BpamaeMoe (pyHKIMeH 3HaueHuUE.
Jlomyctumblie 3HaYeHNs <I1apameTpa’> NpuBeIeHbl B Tabmuie 8.

Tabmuua 8. CooTBeTcTBHE <napameTpa™> M Bo3Bpalaemoro ¢pyHnkuueit datesplit 3HaueHus

3Hayenune <mapametrpa> Bo3Bpamaemoe 3Ha4yeHnune
"D" Jlenp Mecsna
"™M" Homep mecsa
"QY" Howmep kBaprana
"Y" Ton
"DW" Homep nus nenenu
"DY" Howmep nu4 B romy
"WM" Howmep Henenu B mecsie
"WY" Howmep nenenu B rony
"ND" Homep nH4 oT Havana Hamein >pbl
"NW" Howmep Henenu oT Hauana Haiei 3pbl
"NM" Howmep mecsna oT Havyasia Halen 3pbl
"HH" KonuuectBo wacoB (nuanazon 00-23)
"HH12" KomuuectBo yacos (nuamnaszon 0-12)
"HH24" KomuuectBo yacos (nuamnazon 00-23)
"MI" KonnuectBo MuHYT
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3HayeHune <mapamerpa>

Bo3spamaemoe 3Hauenne

HSSH

KonuuectBo cekyH

HFFH

KonmuecTBo THKOB

Bosapamaemoe 3Ha4YeHue

1) YkazaHHBIN AJIEMEHT <3HAUMMOTO BEIPAXEHWI>.

2) Tun Bo3Bpaiaemoro 3HaueHus — INT.

Mpumepsbl

// sysdate=10.04.2006
d:=datesplit (sysdate(),"m");
d:=datesplit (sysdate(),"qgy"):;

// 4
// 2

N3meHeHMe faTbl Ha 3aaHHbIA UHTEepBan BpeMeHMU

CuHTaKcuc

multime (<Tun mMHTeprRaa>, <MHTepBaJ>, <MUCXOIOHad IaTa>)

<ucxopmHas paTa> — 3HadeHue tuia DATE;

<MHTepBaJI> — LUCJI0YNCIICHHOC 3HAYCHHC,

<TUIl MHTEepPBajia> — NOJOXUTCIbHOC LECIOYUCICHHOC 3HAYCHUEC, 3aJarolee COUHULY
HU3MCPCHHUA NHTCPBAJIa BPCMCHH.

I[OHYCTI/IMLIG 3HAYCHUS <TUIla MHTEepPBajia> NPUBCICHLI B Ta6J'II/II_[e 9

Tabnuua 9. JlonycTuMble 3Ha4eHUsT <THUIAa MHTEpBaja> QyHKIUH multime

3HaueHne <THUIIA MHTEpPBaJa> HNuTepBas BpemeHu

1 Tuxu
2 CexyH b1
4 MuHyTHI
8 Yacer

16 JHn

32 Henenu

64 Mecspl

128 Ksapraibl

256 Toner

B Ipumeuannue
3HaueHue <MHTEepBaJia> He JOJDKHO 3a7aBaTh aary 6osee 9999 rona.

Bo3BpalwjaemMmoe 3HauyeHue

1) 3nauenne tuna DATE, yBenuueHHoe (YMEHBIIEHHOE) MO CPaBHEHUIO C <MCXOIHOM
IaToM> Ha 3aJaHHBIA <MHTEepBaJI>.
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2) Ecnu <mcxomuass maTa> MPeACTaBlIeHa TOIBKO BPEMEHEM, U <TuIl MHTepBaja>
3a]aeT OHM, HEJEJM, MECSbl, KBAapTaJbl WIM TOJbl, TO OHA IEpE] BBIUYUCICHUEM
YCTAHABIIMBAETCS K TEKYIIEH JaTe.

Mpumepsbl
// sysdate=10.04.2008
dt:=multime (64,1, sysdate()); //10.05.2008

dt:=17.11.1997:18:25:47.88; //
dt:=multime(8,-15, dt); // 17.11.1997:03:25:47.88

// sysdate=10.04.2008
dt:=multime (16,3, atod("10","hh")); // 13.04.2008:10:00:00.00

BbluMcnieHMe MHTepBana Mmexay AByMs gaTtamu

CuHTaKkcuc

divtime (<Tun mHTepBajia>, <HauvajlbHasg JaTa>, <KOHeUHas naTa>)
<HauaJibHadg gpaTa> — 3Hadenne tuna DATE;
<kOHeuHasa npaTa> — 3HadeHue tuma DATE;
<TUIl MHTEepBaJjsa> — CM. onucanue GpyHKIuu multime.

Bosapamaemoe 3Ha4YeHue

1) 3unauenue tTuna INT, npeacrasmisiomiee pa3Huily MeXAy KOHEUHOM M HA4YallbHOM JaTamu B
€IMHULAX U3MEPEHUS, 3a/IaHHbIX TapaMeTPOM <TUIl MHTepBaja>.

2) OkpymiieHne NpouCXOAUT B MEHBIIIYIO cTOpoHy. Hanpumep, ecnu <tun mHTepBama> =
256 (rompl), a <HauasbHag IaTa> OoNbIIe <KOHEUHOM HaTh> XOTS Obl HA OIUH
THUK, OyJeT BO3BpalleHO 3HauyeHue -1 (munyc 1).

Mpumep

dt begin:=17.11.1997:18:25:47.88; //
dt end:=17.11.1997:20:25:47.88; //
i:=divtime (8,dt begin, dt end); // 2

®yHKUMK Npeobpa3oBaHNs TUNOB

@OyHKIMH TPeoOpa30BaHUs THIIOB MOIYYaIOT OHMH ITapaMeTp HEKOTOPOTO THUIIA U BO3BPAILIAIOT
3Ha4YCHUE, MPeoOpa30OBaHHOE K JPYTOMY THITY.

HpeACTaBneHMe Yyucia B CUMBOJIbHOM Buge

CuHTaKkcuc

itoa (<umciyo>)

<UMCJIO> — BBIPAXXCHUE YUCIIOBOI'O THIIA.
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Onucaxue
Bo3Bpamaercss CUMBOJBHOE TPEICTABICHUE <UMCJia> CO 3HAKOM (TPH 3TOM 3HAK «+»
omyckaercs). Ecinm <umcsio> He sIBISeTCs LeNbIM, TO OHO IPUBOAMTCS K LEIOMY YuCiy (T.e.
K THUITy integer).

Jnsa NULL-3Hauenus Bo3Bpamaercs crpoka « NULL».

Mpumepsbl

str num:=itoa (0); // 'O
str num:=itoa (NULL) ; // 'NULL'
str num:=itoa (123); // '123"
str num:=itoa (-27); /] "=27"
str num:=itoa (3.1415); // '3
str num:=itoa(77.); VYRR NA

I'Ipe.qCTaBneHMe Yyuncna B CMMBOJIbHOM Buae C y4eTomMm 3HakKa

CuHTaKcuc

ftoa (<umcyo>)
<YmCcJIOo> — BI)Ipa)KeHl/Ie YUCJIOBOI'O THUIIA.
OnucaHue

Bo3sBparaercss CMMBOJIBHOE TPEACTABICHWE <umciia> cOo 3HakoM. [lapamerp <uwmcio>
TpakTyeTcsi Kak BeLIECTBEHHOe uyuciio. B mpouecce mnpeoOpa3oBaHus MPUMEHSIOTCS
ClIeyIOlIMe TpaBua;

* 1715l IOJIOKUTEIBbHBIX YKCEN 3HAK «+» HE GopMUpyeTcs;

» obmee uyucino nudp B chopMHUPOBAHHON CTPOKE, BKIIOUAS IENYH0, APOOHYIO 4YacTh M
pa3enuTeNbHYI0 TOUKY — He OobIe 7,

* ©CJIM YKCJIO HE YMENIaeTcs B [uana3oH npeodpazoBaHus, TO OHO OKPYTIIAETCs, He3HAYallre
HyJIH oTOpachiBatoTcs. Eciu B 1nana3zoH He moMeniaeTcs Lenasi 4acTh YUCIa, TO pe3ysbTar
GYHKIMM TPECTaBIseTCa B BUAE <MaHTMUCCa><IOopsaIok> (TO ecTh <MaHTMUcCca>,
yMHOKeHHass Ha 10 B cTemeHW <mopsamok>), rae <MaHTuCcCca> 3aHUMaeT /7 3HAKOB,
<rnopsamok> — 3 3Haka.

Mpumepsbl

str num:=ftoa(5); // "5

str num:=ftoa (NULL) ; // 'NULL'
str num:=ftoa (09999.348); // '9999.35"
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str num:=ftoa (0.0001) ; // '0.0001"
str num:=ftoa (-27.12387); // '"-27.1239"
str num:=ftoa (3.1415); // '3.1415"
str num:=ftoa(77.); J/ "7

str num:=ftoa (089.56); // '89.56"
str num:=ftoa(89.5600); // '89.56"

lNpeancraBneHne Yyncna B CUMBONIbLHOM BUAe C y4eTOM 3HaKa U
3agaHHOWM TOYHOCTH

CuHTaKkcuc

ntoa (<umcyo> [, <gamHa> [, <TOUHOCTL>] ])
<umMcJiIo>, <OJMHa> U <TOUHOCTL > — BBIPAKCHHUA YUCIIOBOTO THIIA.

OnucaHue

BosBpaiiaetcst CMHMBOJIBHOE MPEICTABICHHE <UMCJIa> CO 3HAKOM U C 3aJIaHHON TOYHOCTBIO.
[TapameTp <umciio> TpakTyeTcs Kak BellecTBeHHoe uucio. [lapamerp <mmmua> 3amaer
O0IIYI0 JUIMHY CUMBOJIBHOW CTPOKH C YYETOM 3HAKOBOTO paspsijia YUCIa U pa3AeIuTeIbHON
TOYKH, MapaMeTp <TOUYHOCTL> — KOJIMYEecTBO IMPp mocne 3amsaToil. Ilo ymomuanuto
JuinHa npennonaraetcst paBHod 30, a Tounocts — 10. Ecnu Tounocts paBHa 0, npoOHas
YacTh U JECATUYHAS TOUYKA HE BBIBOAATCA. sl ATOM (yHKIUHM NEHCTBYIOT T€ e MpaBHiia
npeoOpa3oBaHus (KpoMe auana3oHa MpeAcTaBiIeHus), 4yTo U s QyHkuuu ftoa. IlpaBuia
npeoOpa30BaHus IS TUana3oHa: €ciii <IJiMHa > He I0CTaToYHa I TOr0, YTOObI 0TOOpa3nuTh
3HAaK, LEIYI0 4YacTh 4HCla, JACCATUYHYIO TOYKY M YKa3aHHOE KOJIMYECTBO 3HAKOB IOCIE
3aMsATOM, Pe3yJIbTaToOM SIBIISETCS CTPOKA U3 CUMBOJIOB «*) (MX KOJIMYECTBO PABHO MapaMeTpy
<pymHa>). Ecnu anuHbl 1OCTaToyHO, OTOOpa)caercs lenas 4acTh, AECATUYHAs TOYKa H
HYXHOE KOJIMYECTBO 3HAKOB I1OCJIE 3aIIATON, IPUYEM HYIIHU [TOCIIE 3aIATON He OTOpachIBatOTCS.
Ctpoka Bcerga MMeeT [UIMHY, PaBHYIO MapaMmerpy <nojmHa>. Eciau 4ucino 3Havammx
CHMBOJIOB MEHBIIIE 3TOTO MapaMeTpa, CTPOKa JOIOIHAETCS ClieBa MPOOeIaMH.

Mpumepsbl
str num:=ntoa(1.23,10,3); /)" 1.230"
str num:=ntoa(123.45, 5, 0); // ' 123 "

I'IpeACTaBneHMe AaTtbl B CMUMBOJIbHOM BUuae

CuHTaKkcuc

dtoa (<maTa>[, <dopMaT HNpelcCTaBJIEHUS>])

<maTa> — BelpaxkeHue tuna DATE;
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<(l)OpMaT npencTapJIeHMA> — JIOTHYCCKOC BBIPAKCHUEC MIIHA CTpOI(OBLIfI JIATCpaJl.

CTpOKOBBIN JINTEPAJ JOJDKEH 3ajaBaTh (hopMaT MpeoOpa3oBaHus <IaThl> B CHMBOJIbHBIN
Bua. Jlns  cnenmdukanuu  GopMaTHOW CTPOKM MOXKHO —HCIIOJIB30BaTh  CIIEIYFOIINE
0003HAYEHUS:

* DD, dd, day, Day, DAY — nens (day — Ha3BaHUE JTHS HEJIETH);

* MM, mm, mon, Mon, MON — mecsin1 (mon — Ha3BaHUE MecsIIIa);
* YY,YYYY —rog;

« HH, HH12, hh24 — gacpr;

* Mi, mi —~MHUHYTHI;

* SS, ss — CeKyHbI;

* FF, {f — Tukwu;

¢ PasgCIUTCIIu — THPEC «-», KOCAd UCpTa <</)), ABOCTOYUC «I», TOYKA «.» U Ap. 3HAKH, B TOM
YHUCJIC CUMBOJIBHBIC CTPOKH, HC COBIMAAAOIMNEC C ICPCUNCIICHHBIMU BBIIIC 0003HAUYCHUSIMU.

Mpumepbl hopmaToB AaTtbl
"DD-Mon-YY", "DD-Mon-YYYY"

"MM/DD/YY", "MM/DD/YYYY"

"DD.MM.YY", "DD.MM.YYYY"
"Day-Mon-YY"
"Day-Mon-YYYY"
"mm/day/yy",
"day.mm.yyyy"

Mpumepbl popmaToB BpeMeHun
"w HH2 4 "w
"HH24 :MI"

"HH24:MI:SS"

"HH24 :MI:SS.FEF"

OnucaHue
BOSBp&IHaeTCﬂ CHMBOJIBHOC IMPEACTABIICHUC <IDaTwel>:

* B ¢popmare DD.MM.YYYY, eciu napamerp <dopmaT mHOpencraBJIEHMS> pPaBEH
FALSE;

* B dopmare DD.MM.YYYY:HH:MI:SS.FF, eciu napamerp <popmart
npexncrasyenmsa> paseH TRUE wnu He 3anan;

* B 3a7aHHOM Qopmare, eciii mapaMeTp <bopmaT — OpencTaBJIEHMS> SBISCTCA
CTPOKOBBIM JINTEPAJIOM.
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Jnsa NULL-3Hauenus Bo3Bpamaercs crpoka « NULL».

Mpumepsbl
cur dat:=18.11.1997:14:27:48.89;

str dat:=dtoa(cur dat); // '18.11.1997:14:27:48.89"
str dat:=dtoa(cur dat, FALSE) ; // '18.11.1997"'
str dat:=dtoa(cur dat, TRUE); // '18.11.1997:14:27:48.89"

Npeob6pa3oBaHne 6aUTOBOro 3Ha4eHUA B CTPOKY

CuHTakcuc

btoa (<cTtpoka>[, <bjgar>])
<cTpoxa> — 3HadyeHue turna BYTE.

Bo3Bpalwjaemoe 3HayeHue
baiiToBoe 3HaueHWe B BHUIE CTPOKH, NpUYeM, eciu <djar> HE 3aJaH WIM pPaBeH
FALSE, 3HaueHust BBIIAIOTCS B BUJE UIYIIMX MOAPS IMIECTHAAMATEPUIHBIX Map yucen (B

cootBeTcTBUM ¢ SQL-dyHkumeii hex), nHaue 3HaUeHUS pa3AESIOTCs IpoOeTamMu.

Jns NULL-3nauenust Bo3Bpaiaercsi crpoka « NULLy.

YHuBepcanbHoe nNpeobpa3oBaHue B CTPOKY

CuHTaKkcuc

tochar (<3HaueHue> [, <HnapaMeTps>])
<3HauyeHye> — BbIPAKEHUE JI000T0 JOMYCTUMOrO THIIA.

OnucaHue

BreimonHseT yHHBEpcanbHOE MPeoOpa3oBaHUe JIFOOOTO THMA B CTPOKY. DaKTUYECKH, IS
YUCIJIOBBIX THUIIOB, JaT U 0alTOBBIX 3HAYEHUH, DKBUBAJIEHTHO (1)yHKIII/I$IM itoa, ftoa, ntoa,
dtoa, btoa, BEI3BaHHBIM B 3aBUCHUMOCTH OT TUIIA <3HAYEHMA>, [IPU OTOM <IlapaMe TPEe>
COOTBETCTBYIOT JOIOJHUTEILHBIM TapaMeTpaM 3TuX (QyHKnud (Hampumep, dopmar s
dtoa, ToUHOCTh JUIsi ntoa | T.1.).

@ynkius ynoOHa TeM, YTO OHa yHHMBEpCallbHa, HE HAJ0 MOMHHUTH, KAKOTO TUIA 3HAYCHUE,
IJ1aBHOE, 4T0 moiydaeM cTpoky. st NULL-3HaueHusa BosBpamaercs crpoka «NULLy, a
mns Tuma NCHAR Bemonnsercs nepekonupoBka 3 UNICODE B pabouyro KOIupOBKY
CUMBOJILHOTO THIIA.

NMpeoGpa3oBaHMe CTPOKU B AaTty

CuHTaKcuc

atod|to date (<crpoka>[, <dopmaT npercTaBieHUA>])
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<CTpOKa> — BBIPAKECHUE CUMBOJIBHOIO THUIIA;
<bopmaT mHNpencTaBJIEHMSSI> — CTPOKOBBIN JIUTEPAIL.

OnucaHune
Bosspamaercs 3nauenue tuna DATE, nonmydeHHOe B pe3yabTare mpeoOpa3oBaHus mapaMeTpa
<CcTpoKa>, KOTOPbIA JOJKEH UMETh CHMBOJBHOE IPEICTABICHHUE N1aThl B COOTBETCTBUU
¢ <bopmaToMm mnpencrapseHus>. Ecnu nmapamerp <dopmaT npencTapBIeHMI>
HE 3a/1aH, <CTpPOKa> JIOJDKHA OBITh IpelcTaBlieHa B ¢opMaTe Mo yMOJYaHWIO DD .MM.
[YY]YY[:HH[:MI[:SS[.FF]]11].
Jomyctumbie <¢dopmaThl IpeACTABICHUS™> CM. B onucaHnu (GyHkuuu dtoa.
Ecnu mapameTtp conepXUT HEBEpHOE MpeAcTaBIeHNe 1aThl, Bo3Bpamaercs NULL-3HaueHue.

BosapamaeMoe 3Ha4YeHue

1) Tun Bo3Bpamaemoro 3HaueHust — DATE.
2) Ilpu ommbke nmpeoOpa3oBaHus BO3BpAIllaeTCsl HayalbHasl Jara.
3) Jns NULL-3Hauenus Bo3Bparmiaetcs ctpoka « NULLy.
Mpumepsbl
str dat:="18.11.1997:14:27:48.89";
cur dat:=atod(str dat);// 18.11.1997:14:27:48.89

str dat:="18.11.1997:14:27:48";
cur dat:=atod(str dat);// 18.11.1997:14:27:48.0

str dat:="18.11.1997:14:27";
cur dat:=atod(str dat);// 18.11.1997:14:27:0.0

Str_dat:="l8.ll.l997:14";
cur dat:=atod(str dat);// 18.11.1997:14:0:0.0

str dat:="18.11.1997";
cur_dat:=atod(str_dat);// 18.11.1997:0:0:0.0

str dat:="18.11";
cur dat:=atod(str dat);// 0.0.0:0:0:0.0

str dat:="18";
cur dat:=atod(str dat);// 0.0.0:0:0:0.0

str dat:="";
cur dat:=atod(str dat);// 0.0.0:0:0:0.0

str dat:="18.15.1997:14:27:48.89";
cur dat:=atod(str dat);// 0.0.0:0:0:0.0
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dt:=to date("28.04.2000","dd.mm.yyyy"); // 28.04.2000:00:00:00.00

dt:=to date("01","mm"); //31.01.0001:00:00:00.00

Npeob6pasoBaHue B Tvn smallint

CuHTaKkcuc

tosmallint (<3HaueHMe>)
<3HayeHue> — BBIPAKEHUE CHMBOJIHHOTO WX JTFOOOTO YHCIOBOTO THIIA.
OnucaHue

BosBpamaercs 3HaueHue tuna smallint, momydeHHOE B pesyibrare MpeoOpa3oBaHUs
napaMmerpa <3HauyeHue> [0 CIEIYIOIIUM IIpaBUIaM:

¢ CCJIM nmapaMeTp COACPIKUT 11 00HYI0 4acTh, TO OHA OTOPACHIBAETCH;
b 3

® Hp606paSOBaHI/Ie 3aKaAHYHUBACTCA IIPpHU O6H3py>KCHI/II/I HeI_II/I(i)pOBOI‘O 3HaKa B CHUMBOJIbHOM
CTPOKC;

* ©CJIM 3HAUYCHHE TMapamMeTpa BBIXOAHUT 3a MPEICIIbl JOMyCTUMOTro auamnaszoHa (ot -32767 o
+32767), TO BO3BpaIIaeTcs OCTaTOK OT JACJICHUs 3Ha4eHHs rapamerpa Ha 65536 ¢ yueTom
MOJIYYEeHHOTO 3HAKOBOTO paspsa (T.e. <3Hauenme> mod 65536).

Mpumepsbl
sml int:=tosmallint ("148");// 148

sml int:=tosmallint (148);// 148

sml int:=tosmallint ("-34");// -34

sml int:=tosmallint (-34);//-34

sml int:=tosmallint ("+34");// 34

sml int:=tosmallint (+34);// 34

sml int:=tosmallint (148-56/8+10);//151
sml int:=tosmallint ("32767"); // 32767
sml int:=tosmallint ("65535");// -1

sml int:=tosmallint ("65536");// 0

sml int:=tosmallint ("70000");// 4464

sml int:=tosmallint ("-70000");// -4464
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sml int:=tosmallint ("6£s65");// 6
sml int:=tosmallint("65.9");// 65

sml int:=tosmallint (65535*2+1000); // 998

cDyHKI_II/II/I JaHHOI'O KJiaccCa npeo6pa3y}0T NEepCAaHHOC 3HAYCHUC B YHUCIIOBOC 3HAYCHHC
COOTBCTCTBYIOIICIO THUIIA. HpI/I 9TOM €CJIM NEpCliaHa CTPOKA, U OHA HC SABJIACTCA HOHyCTHMOﬁ
3aIllUCBhIO YUCJId, BO3BpAIIACTCA 0.

NMpeobpa3oBaHue B TLnN int

CuHTaKkcuc

tointeger (<3HaueHMe>)
<3HaueHue> — BEIPAKEHNE CHMBOJILHOTO HJIH JTFOOOTO YHUCIOBOTO THIIA.

OnucaHue

BosBpamiaercs 3HaueHue Tumna int, Moiy4eHHOe B pe3ylbTare npeoOpa3oBaHUs MapaMeTpa
<3HayeHye> Mo CIAeAYIOIINM IIPaBUIaAM:

¢ CCJIK ImapaMeTp COACPIKUT I[pO6HYIO 4qacCTb, TO OHaA OT6paCBIBaeTC$I;

* mpeoOpa3zoBaHHe 3aKAHUYMBAETCS MPU OOHAPYKEHHH HEIU(PPOBOTO 3HAKa B CHUMBOJIHHON
CTpPOKE;

* eclIM 3HAYEHHE TapaMeTpa BBIXOAUT 3a TWpPEIeNbl JOMYCTUMOrO Juama3oHa (OT
-2 147 483 648 nmo +2 147 483 647), To BO3BpaIIaeTcs OCTATOK OT JIEJCHUS 3HAYCHHS
nmapamerpa Ha 2 147 483 648*2 c yderoM TOJYyYEHHOrO 3HAKOBOTO paspsna (T.e.
<sHaueHme> mod 2 147 483 648%*2).

Npeobpa3oBaHue B TMn bigint

CuHTaKkcuc

tobigint (<3HaueHue>)
<3HaueHue> — BRIPAKEHNE CHMBOJILHOTO HJIU JTIOOOTO YHCIOBOTO THIIA.

OnucaHue

Bos3Bpamaercs 3HaueHwe THMa bigint, TOIXy4eHHOE B pe3yabrare MpeoOpa3oBaHUs
napamerpa <3HadeHye> M0 CICAYIOIUM ITPaBUIaM:

* ©CJU TIapaMeTp COAEPKUT APOOHYIO YacTh, TO OHA OTOpPACHIBACTCS;

* mpeoOpa3oBaHWE 3aKAaHUYMBACTCS MPU OOHAPYKEHUU HEIM(PPOBOTO 3HAKA B CHUMBOJBHOM
CTpOKE;

* CCJIM 3HAYCHHE TIapaMeTpa BBIXOAWT 3a BEPXHUH Mpeaes JIOMyCTUMOTrO JHara3oHa
(+9 223 372 036 854 775 807), To BO3BpamaeTcsi 3HaYCHUE BEPXHETO Tpe/esa, eClih Ke
3HaYEHUE MTapamMeTpa BRIXOUT 33 HIDKHUM mpesien nuamnas3ona (-9 223 372 036 854 775 808),
TO BO3BpAIIACTCs 3HAUYCHHUE HIDKHETO Tpe/iena.
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Npeobpa3soBaHue B T!n real

CuHTaKcuc

toreal (<B3HaueHME>)
<3HauyeHue> — BBIPAKEHUE CUMBOJIHHOTO WX JTFOOOTO YHCIOBOTO THIIA.

OnucaHue

BosBpamaercs 3HaueHue Ttuma double, NHONydeHHOE B pe3yibrare MpeoOpa3oBaHUs
napameTpa <3HadueHye> C YUeTOM CIIEIYIOIIEro npaBuia;

* mpeoOpa3oBaHWE 3aKaHUYMBACTCS MPU OOHAPYKEHUU HEIM(PPOBOTO 3HAKA B CHMBOJBHOMN
CTpOKE.

Npeobpa3oBaHue B TUN humeric

CuHTaKcuc

tonumeric (<3HaueHMue>)
<3HauyeHue> — BBIPAKEHUE CUMBOJIHHOTO WX JTFOOOTO YHCIOBOTO THIIA.

OnucaHue

BosBpamaercs 3HaueHHe TuUNa numeric, MOJy4YeHHOE B pe3yabrare MpeoOpa3oBaHUs
rnapamerpa <3HadeHMe> ¢ y4eTOM CIECAYIOLIETO IPaBuiIa:

* npeoOpa3zoBaHHe 3aKAHUYMBAETCS NMPU OOHAPYKEHHHM HEIU(PPOBOTO 3HAKA B CUMBOJIBHON
CTpOKE.

Npeobpa3zoBaHne CUMBOJSILHOU CTPOKU B CTPOKY GanT

CuHTaKcuc

hextoraw (<CMMBOJIbLHOE BEpaxeHUe>)

<CUMBOJILHOE BeipaxeHue> — crpoka Tuna CHAR, VARCHAR, cogepxkamas
mectHaanarepuunslie TUQps! (dpst 0-9, 6ykBer A-F).

OnucaHue
[TpeoOpa3oBanue CUMBOIBHOM ECTHAIATEPUIHON CTPOKU B CTPOKY OAMT.
JlnnHa <CMMBOJIBHOTO BBEIPAXEHMs> JOKHA OBITh KpaTHa 2.
Bo3Bpalwjaemoe 3Ha4yeHue

baiitoBas cTtpoka qiimHON N, €ClIu UCXOJHOE <CMMBOJILHOE BEIPaXEeHME> UMENO JJINHY
2*N.
Mpumep

var bt byte(10);
line:="4a3fbc09";
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bt:=hextoraw(line); // 4a3fbc09000000000000

NMpeoGpa3oBaHue 3Ha4YeHUA B LLECTHaAUaTepuyHoe
npeacTtTaBlieHne
CuHTaKkcuc

rawtohex (<3HaumMMoe BEpPaxeHMe>)

<3HauMMoe BHpaerme>—3meHHeHm6mDImHycnmmn)HHwImHHHx
OnucaHue

[Tpeobpa3oBanue 3HaUCHUSI B CAMBOJIBHOE [IECTHAAIATEPUIHOE TIPECTABICHUE
Bo3Bpalwjaemoe 3Ha4YeHue

CumBonbHas ctpoka (turt CHAR) qymmno#M 2*N, eciiu ucXoiHoe <3HaUMMOe BHIpaxeHue>
umeno JuHy N.

Mpumepsbl

1)

i:=56;

line:=rawtohex(i); // 56

2)

line:=rawtohex ("4a3fbc09"); // 3461336662633039

®yHKUMKM ONnA paboTbl C Kypcopamm

MpoBepka Bbixoaa Kypcopa 3a npeaenbl BbIGOPKU

CuHTaKkcuc

outofcursor (<xypcop>)
<KypCOpP> — KypCOpHas IEPEMEHHAs.
OnucaHune

BosBpamaercs nornueckoe 3HaueHue TRUE, ecnu Oblla MOMBITKA BBIOpaTh 3alKch 3a
npezenamMu BIOOPKH, nHaue — FALSE. BeiOop 3a nmpezenamMu IPOUCXOANT, €CIIH BBITIOTHACTCS
FETCH NEXT Ha nocienHeu 3anucu, FETCH PREVIOUS Ha NepBOM WIM B pe3yjbTare
FETCH ABSOLUTE/FETCH RELATIVE, ecid OCYIIECTBISIETCS 3alpoc Ha 3alucCh C
HECYIICCTBYIOIIUM HOMEPOM.

Mpumep

//TUnmMuHasa MOCJIeNOBATEJIbHOCTE OINEPATOPOBR IJiS BHOOPKM BCEX 3alKrcein
open curs for ...;// OTKPEITE KypCOP

fetch curs last;// nns BeOOPKM B OOPATHOM MIOPAIKE

while not outofcursor (curs) loop
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obpaboTka 3anmucu

fetch curs;// fetch curs previous; znna BeHOOPKM B OOpaTHOM MOPSIKE
endloop

KonnyectBO 3anucen B KypcopHoOM BbIOOpKe, caenaHHON
Nno Kypcopy

CuHTaKkcuc

rowcount (<xypcop>)
<KypCOpP> — KypCOpHas [lepeMeHHasl.

OnucaHue

Bospamaercs 3nauenue tuna INTEGER — konudectBo 3amuceii B BBIOOpKE, CIEIaHHOM 10
Kypcopy.

OnpegeneHue Koaa 3aBepweHus SQL-komaHAbI

CuHTaKkcuc

errcode ( [<xypcop>])
<KypCOp> — UMsI KypCOPHOU MEPEMEHHOM.
OnucaHue

Bozspamaer 3nauenue tuna INTEGER — kon 3aBepiieHMsl, BOSHUKIIMNA NPU BBIIOJIHEHUH
SQL-xomaHapl 1O YKa3aHHOMY Kypcopy. Eciam KypcopHas mnepeMeHHass He 3a/aHa,
BO3BpalllaeTcs KOJ| 3aBeplleHus A nociaeanero BoinonHeHHoro oneparopa EXECUTE.

Mpumep

create or replace procedure sp errcode() result int for debug
declare
var i1 int;
code
execute "select * from auto where personid = -1";
exceptions when all then return errcode();
end;
call sp errcode();
PesymnbTar 2

OnpepneneHue coobweHuns 3aBepweHna SQL-komaHabI

CuHTaKkcuc

sglerrm([<xon =3apBeplleHUS>])

<kon 3aBepueHMsa> — ko 3aBepueHus sapa CYB/I.
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OnucaHue

Bosspamaer 3nauenue tuna CHAR(4000) — cooOmieHne 3aBepiieHus s yKa3aHHOTO Kofa
3aBepueHus supa CYBJI. Eciu kox 3aBepiiieHus He ykasaH, To Oy/eT BO3BPALIEHO COOOIIeHNE
Ju1st nocnenHero BoinosHeHHoro oneparopa EXECUTE no kypcopy 1o yMoin4aHuro.

Mpumep

create or replace procedure sp sqglerrm() result char(100) for
debug
code
execute direct "select * from xxxxx";
exceptions when all then return sglerrm();
end;
call sp sglerrm();
PesynbTaT HecylmecTByKmas Tabiuiia

On peaeneHne Koga UCKinro4veHus

CuHTaKkcuc

exccode ()

OnucaHue
Bo3sspamaer 3nauenue tuna INTEGER — ko vuckitoueHus: NpoLEeaypHOTO S3bIKa.
3HaYeHHE KO UCKITIOUCHHS:

1) ecnu uckIIIOYeHHE BO3HUKIIO TIpH BhIMoMHeHNH SQL-KoMaHabl, TO OyAeT BO3BpallleH KOJ
3aBeplileHus Jis nocnennero BoinonHnenHoro oneparopa EXECUTE no kypcopy;

2) eciu UCKJIIOYEHHE BO3HUKIIO MTPH BBIIIOJHEHUH OIlepaTopa MpoLEeAyPHOro s3bIKa, TO OyIeT
BO3BpAIlleH KO/ UCKJIFOUEHUS MPOLIETyPHOTO A3bIKa (CM. Buabl MCKiIOUEHUIT).

Mpumep

l) IIOJIy4YEeHM e KOIIa MCKIIIOYWEHMA IIPOoLUelyPHOI'O A3EIKA IIPV BEIINIOJIHEHUNM
OllepaTOopPOB MNPOLENyPHOT'O S3HKA :

create or replace procedure sp exccode() result int for debug
declare
var 1 int;
code
i :=1/0;
exceptions when all then return exccode();
end;

call sp exccode ()
PesyjabTaT -2
2) MHoJlydeHMe KOIa MCKJIIOUEHMS IIPM BHIOJHEeHUM SQL-KOMAaHOH 10 KypCOopy
10 YyMOJIUaHUIO:
create or replace procedure sp exccode2 () result int for debug
declare

var 1 int;
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code

execute direct "selectt * from xxxxx";
exceptions when all then return exccode();
end;
call sp exccodeZ();
PesymnpTaT 2051

OnpepeneHue HoMmepa TeKyLEUn CTPOKN Kypcopa

CuHTakcuc

currow (<Kypcop>)
<KypCOp> — UMsI KypCOPHOU TTePEMEHHOM.

OnucaHune
Bo3zBpamiaer Homep Tekylel CTpOKU OTKPBITOTo Kypcopa uiu 0, eciiu Kypcop HE OTKPBIT.
Ilocne ynaneHus TeKylled CTPOKM Kypcop aBTOMaTH4YECKH BCTAECT Ha CIEAYIOLLYIO CTPOKY,
€cClIi ee HeT — Ha npeabayiyo. CooTBeTCTBEHHO, omniepaTtop fetch casuraer xypcop eme Ha
OfHYy cTpoKy. He mpow30iiTi M3MEHEHHs TEKyIlel CTpoku mocie omeparuu delete current
of cursor HUKaK HE MOXeET, T.K. 3TOW TeKyIlel CTPOKHU yke HeT. Homep TekyIeit cTpoku 1o
BO3MOXKHOCTH COXPaHSETCS.

Mpumep

B npuBeaeHHOM npuMepe yialeHue CTPOK BBIMOJIHACTCS He TOAPSA, Yepe3 OIHY CTPOKY:

while not outofcursor(a) loop

execute "delete from tabl where current of \"cursor a\";";//
print ("Tekxymas cTpoka Kypcopa:"+ to char (currow(a)));//
fetch a;//

endloop

NMpouue pyHKUUM

BbluucneHme makcmmaribHOro 3Ha4eHus m3 napbl 3Ha4YeHUMU

CuHTaKkcuc

max (<3HauMMOe UMCJIOBOE BHpPaxeHue 1>,<3HauMMOe UMCJIOBOE BHpPAaXeHUE
2>)

OnucaHue
BrlunciieHne MakCUMaJILHOTO 3HAYEHUS U3 rnapbl 3HAYECHUH.
Bo3BpalwjaemMmoe 3Ha4yeHune

1) MakcuManbHOE 3HAY€HHWE M3 Mapbl <3HAUMMOE UYMCJIOBOE  BHEpaxeHue 1>
<3HauMMOe UYMCJIOBOE BEHpaXeHUe 2>,

2) Tun BO3BpalllaeMOTr0 3HAYE€HHUS YCTAHABIUBACTCS 10 TUITY JAHHBIX [IEPBOTO apryMEHTa.
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Mpumepsbl

max num:=max (5,10);// 10

max num:=max(5,8.6);// 8

max num:=max (-5,-10);// -5

max num:=max (tointeger ("345"),toreal (567));// 567
max num:=max (5,max (10, max(4,9)));// 10

BbluncneHne MakCcMManbHOro 3Ha4eHus U3 Habopa
3Ha4YeHuu

CuHTaKkcuc
greatest (<3HauMmMoOe BEpPaxeHMe 1>,.. <3HAUMMOE BEPAXeHMUEe n>)

<3HauMMOE BHpPAaXeHMe>! = <3HAUMMOE UUCJIOBOE BHpPAaXeHMEe>|<3HaAUMMOEe
BEIDAXEHME TUIla «KOaTa—-BpeMa»>

OnucaHue
Brrunciienne MakCMManbHOTO 3HAYECHUS U3 HA0Opa 3HAYCHUI.
<3HauyMoOe BBIPaXeHME> MOXKET UMETh YACIOBOU MIIU «J1aTa-BpeMs» TUIl JAHHBIX.
TuIbl JAHHBIX BCEX 3JIEMEHTOB CIHCKA JOJKHBI OBITh COBMECTUMBI.
<3HauuMbele BHpaxeHms> He MOTyT 0biTh NULL-3HaueHusIMH.
Bo3Bpalwjaemoe 3Ha4yeHue

1) MakcumanpHOE 3HAaU€HHE W3 Ha0Opa 3HAYEHUH <3HAUMMOE BHpaxeHue 1>,...
<3HauMMoe BBEIPAXEHME n>.

2) Tun BO3BpallaeMOTr0 3HAYE€HUS YCTAHABIMBACTCS 110 TUITY JaHHBIX [IEPBOTO apryMEeHTa.

3) Ecniu tun pganubix mepBoro aprymenta INT, Tto mna pesynasrupyronux NUMERIC-
3HAYEHUHN TTPOUCXOAUT OTOpAChIBAHNE 3HAYCHUH TIOCIIE 3aMSTOM.

Mpumepsbl

1)

create or replace procedure tst greatest int(in p 1 int; in p 2
int;) result int

code
return greatest (p 1, p 2); //

end;

execute tst greatest int(l, 2);

PesymsbTar 2

2)
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create or replace procedure tst greatest date() result date
declare
var dl date;
var d2 date;
code
dl:=atod("28.04.2015","dd.mm.yyyy") ;
d2:=atod("28.05.2016","dd.mm.yyyy") ;
return greatest (D1, D2);
end;

execute tst greatest date();

PesymnbTar 05/28/2016:00:00:00.00

3)

create or replace procedure tst greatest dateZ(in dtl date; in dt2
date) result date

code
return greatest (dtl, dt2); //

end;

call tst greatest date2('20.07.2015','21.07.2015");

PesymnbTar 07/21/2015:00:00:00.00

BblyncneHne MMHUMManNbHOro 3Ha4YeHnAa u3 napbl 3Ha4YeHuun

CuHTakcuc
min (<3HauUMMOE UMCJIOBOE BHPaXeHMe 1>,<3HauMMOe UMCIJIOBOE BEpPaXeHMUe
2>)
Onucaxue
Brluncnenne MUHUMaIbHOTO 3HAYEHUS U3 Tapbl 3HAYEHU.

BoaapamaeMoe 3Ha4YeHue

1) MuHumanbpHOE 3HAYEHHE W3 Maphl <3HAUMMOE UMCJIOBOE  BHpaxeHue 1>,
<3HaAuMMOE UMCJIOBOE BEHIpaXeHUe 2>,

2) Tum Bo3BpaIaeMoro 3Ha4eHUsI yCTaHABIMBAETCS 110 THITY JAHHBIX MEPBOTO apryMeHTa.

3) Ecnu omun w3 aprymentoB paBeH NULL-3HaueHUto, reHEpHUPYETCS HCKIIOUEHUE
BADPARAM.

Mpumepsbl

1) BrUMCJIEHME MMHMMAJLHOTO SHAUEHUI:

create or replace procedure tst min(in argl int; in arg2 int)
result int

code
return min(argl, arg2); //

end;

2) BrUMCJIEHME MUMHMMAJIbBHOTO 3HaueHMsa M3 Habopa 3HAUEHUM:
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create or replace procedure tst min(in argl int; in arg2 int; in
arg3 int; in arg4 int) result int
code
return min (min (min(argl, arg2), arg3), argd); //
end;
3) BrUMCIIEHME MaKCHMAJIbHOT'O BHAUEHUS:
create or replace procedure tst min(in argl int; in arg2 int)
result int
code
if min(argl, arg?2) = argl then
return arg2;//
else
return argl; //
endif
end;

BbluncneHne MUHUMaNbLHOrro 3Ha4eHUsa U3 Habopa
3HayYeHun

CuHTaKcuc

least (<3HauMmMoOe BEIpaxeHMe 1>,.. <3HAUMMOE BHPaxXeHMue n>)

<3HauMMOe BHpPpaxeHMre>: =<3HaulMoe UMCJIOBOE Bpra)KeHMe>|<3HaT:IMMO€
BHIPAXEHME TUIla «KIOaTa—-BpeMa»>

OnucaHune
Boruncnenne MUHUMaIbHOTO 3HAY€HUS U3 Habopa 3HAYCHUI.
<B3HauyMOe BEHPaXeHMe> MOXKET UMETh YACIOBOW WIIN «JaTa-BpeMs» THUII TaHHBIX.
<3HauMMBIE UMCJIOBBEIE BHpaxeH s> He MOTYT ObITh NULL-3HaueHusIMHU.
Bo3BpalwjaemMmoe 3Ha4yeHue
1) MuHumanbHOE 3HAaY€HHWE W3 Habopa 3HaueHUN <3HAuMMOE BHpaxeHme 1>,...
<3HauMMOe BLHIpaxXeHMre n>.
2) Tun BO3BpaIllaeMOT0O 3HAYE€HUS YCTAHABIUBACTCS 10 TUITY JaHHBIX [IEPBOTO apryMEHTa.
3) Ecniu tun pmanneix mepBoro aprymenta INT, to mna pesynsrupyrommx NUMERIC
3HAYEeHUN MTPOUCXOTUT OTOpachIBaHNE 3HAUEHUH TOCIE 3aIsITOM.
Mpumepsbl

1)

create or replace procedure tst least int(in argl int; in arg2
int; in arg3 double) result numeric

code
return least (argl, arg2, arg3); //

end;

execute tst least int(5,2,1.675);
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PesymnpTaT 1.0
2)
create or replace procedure tst least date(in dtl date; in dt2
date) result date
code
return least (dtl, dt2); //
end;
call tst least date('20.07.2015','21.07.2015");
PesymabTar 07/20/2015:00:00:00.00

BbluncneHune octaTtka oT AeneHus

CuHTaKkcuc

mod (<menmMmoe>, <IeJIUTeJIb>)

OnucaHue
BLI‘II/ICJIGHI/IG OCTaTKa OT ACJICHUA.
BosBpawaemoe 3Ha4YeHue

1) Ocratok 0T JeneHuss <ZIenyMOoT 0> Ha <IeJMTeJib>, KOTOpble MOTYT OBITh
BBIPXEHHUSIMH JIF0O00TO YHCIOBOTO THIIA.

2) Ecnu 3Hauenue <nmesmreris> paBHo 0, Bo30yxkaaercs uckinoueHne BADPARAM.
3) Tun Bo3Bpamaemoro pe3yinsrara — DOUBLE.
4) Ecnu xaxoii-uuOynp u3 aprymentoB NULL, pesynsrar NULL.

MeHepauus nceBOoOCNy4YanHoro Ymcna

CuHTaKkcuc

rand ()
OnucaHue

[Tomyyenue nceBaoCily4aiiHOro 4nca.
Bo3Bpalwjaemoe 3Ha4YeHue

1) IMonoxuTenpHOE MICEBAOCITYYAHOE 1IeJI0e Yrciio B Auama3one ot 0 1o 2147483647.
2) Tumn Bo3Bpamaemoro pesyabrara — BIGINT.

3) Jns momydeHus pa3IMYHBIX TOCIEIOBATEIIBHOCTEH TICEBIOCTYYalHBIX YHUCEN JIaTYHK
CIIy4aiHbIX YHCEJl MOXHO MHUIIMAIU3UPOBATh MIPH oMoy GyHkuuu randomize().

MHuumanusauuma gatyumka cnydyamHbix yucen

CuHTaKcuc

randomize (<3HaueHue>)

<3HaueHMue>.=<1eJioe UYMCJIOBOE BHPpaXeHMe>.
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OnucaHue
Nuannumanusanys 1aryvka ciry4yaiHbIX YUCETL.
Bosapamaemoe 3Ha4YeHue
1) OyHKIMS WHUIUATU3UPYET JATUYUK CIYYaHBIX YHMCENl 33JIaHHBIM <3HauyeHMreM> WU

COIIaCHO TEKYIEMYy 3HaY€HHIO0 CHCTEMHOIO TaiiMepa, ecliu <3HaueHMe> He 3aJaHo,
MeHblI1Ie 1100 paBHO HYO uiu paBHo NULL.

2) ®yHKIUS BO3BpAILaeT 3Hau€HUE, KOTOPHIM ObUT MHUIIUAIU3UPOBAH 1aTUUK

3) Tun Bo3Bpamaemoro pesyibrara — INT.

0npe.qeneHV|e MMEHUN TeKyllero nosib3oBartens

CuHTaKkcuc

username ()

OnucaHune

[TomydeHne UMEHH TEKYIIETO TOIL30BaTEIIs.
Bo3Bpalwjaemoe 3Ha4YeHue

Wms nonw3oBarens (char(66)), KOTOpbIil BBI3BAI MPOLEAYPY.

Mpumep

1) Cozsmanme npouenypbsl CurUser, BJanejiblieM KOTOPOM SABJISETCH
nnosnps3oBaTesnb SYSTEM.
username SYSTEM/MANAGER

create or replace procedure CurUser () result varchar(128)
code

return "Texymur nojb30BaTesb: " + trim (USERNAME ()):;
end;

2) BuIIIOJIHEHME MNPOLEOYPH.
execute CurUser();
PesysbrTaT: TekymMM ODOJIB30BATEJb: SYSTEM

3) Coszpaume nombzopatTend TESTER m npenmocTaBlieHME eMy IIpaB Ha
BEIIOJIHEHMEe mnpouenypsl SYSTEM.CurUser() .

create or replace user TESTER identified by '12345';

grant execute on CurUser to TESTER;

4) YcTaHOBKa HOBOTO TeKyleI'o IoJib3oBaTelia coenmHeHus c CYBI.
username TESTER/12345

5) BrI30B Ha BHIOJHeHMe npouenypsl SYSTEM.CurUser mnoJsib30BaTeEJIEM
TESTER.
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execute SYSTEM.CurUser () ;
PesynbTaT: TekyummM nojibloBaTesb: TESTER

[IpmMmeuanme. OyHKUMA NPOLEIYPHOTI'O SA3BKa uUusername () MISHTUYHA
nceppmocTosibuy USER a3mika SQL.
username SYSTEM/MANAGER

create or replace procedure SelCurUser () result varchar(128)
declare
var usr char (66);
code
execute "select user;" into usr;
return usr;
end;

execute SelCurUser():;
PesyaeTaT: SYSTEM

OnpepeneHne ngeHTudmMkaTopa TekyLwero nonb3oBaTens

CuHTaKkcuc

userid ()

OnucaHue
[Tony4yeHune 4nucioBOro HACHTU(UKATOPA TEKYIIETO MOJIb30BaTEs.
Bo3Bpalwjaemoe 3Ha4yeHue

3uayenne tuna INT, sBistonieecss 4MCIOBBIM HUIACHTH(PHUKATOPOM MOJIH30BAaTENsl, OT JIHIlA
kotoporo BeinosHsgeTcs padota ¢ CYBl JIMHTEP no Tekymemy coenquHeHuto.

Mpumep

create or replace procedure tst userid() result int
code
return userid(); //
end;
username SYSTEM/MANAGER
execute tst userid();
return value = 1

OnpepneneHne MMeHU PaKTUYECKOro UCNONTHUTENA
npoueaypbl

CuHTaKcuc

effective username ()

OnucaHue

[TomyueHnue UMEHH IMOJIb30BaTeNs, C PAaBaMU KOTOPOTO BBIMOIHSIETCS MPOLIEAYpa.
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B CYB/] JIMHTEP ¢ xpaHuMbIMU NpOLIEypaMU CBSI3aHbI 1BA IOHATHSA:

1) HOMMHAJIBHBIN UCIIOTHUTEIND TPOLEAYPBI;
2) (hakTUUECKU UCTIONIHUTEIb MPOLIEAYPHI.

HomuHanbHBIM UCIIOIHUTENB — 3TO TEKYLUH [T0JIB30BATEIb OTKPBITOIO COEAMHEHUS, KOTOPBIN
BBI3BaJl HAa MCIHOJHEHHE MPOLEAYpy. OTHUM IIOJIB30BAaTEIEM MOXET OBITh Kak BIIaJeNel]
HpOLEAYpHl, TaK U JI000H IMOJIB30BaTENb, KOTOPOMY BIIAJENEL MPOLEAYpPhl NPEIOCTaBHI
IIPaBO €€ BBIIIOJIHATD.

@DaKTUYECKUI HCIOJHUTENIb — MoJb3oBaTesib bJl, koTopomy Biagenen mNpoueaypbl
MIPEIOCTaBUII IPABO BBIMOJIHATH MPOLEAYPY OT CBOEro UMEHH. T.e. B JaHHOM Cllydae BbI30B
MPOLEAYPHl C OMIMEH as Owner OCYIIECTBISAET TEeKYIUi (HOMUHAIbHBIN) MOIb30BATENb, a
peanpHO BITIOIHSET € Apyroi moib3oBarens. Dynknus effective username() npegocrapisieT
UM TOTO TI0JIb30BATENs, C YbMMHU IpaBaMu Oy/IeT PeaibHO BBIOIHATHCS MPOLenypa.

Bo3Bpalwjaemoe 3Ha4yeHue

Nwms monw3oBarens (char(66)), ¢ mpaBamMu KOTOPOTO BBITIOIHSAETCS TPOIEAYPA.
Mpumep
1) Cosmanme npouenypel CurUser, BJalejiblieM KOTOPOM SBJISETCH

noJsib30oraTesyib SYSTEM.
username SYSTEM/MANAGER;

create or replace procedure CurUser () result varchar(128)

code
return "HoMmmuamnpuemi: " + trim(USERNAME()) + ". " + "®akTUUEeCKUI:
" + trim(EFFECTIVE USERNAME () ) ;

end;

2) BBIIOJIHEHME NIPOLEOYPEH.

execute CurUser ()

PesynbTaT: HoMmHaNbHEWM: SYSTEM. dakTmueckmuiri: SYSTEM

3) CozszpmaHme noJsib3oBatTena TESTER m npemocTaBJieHME eMy BJlalelblieM
npouenypel CurUser npaB Ha BHIIOJIHEHUE

3TOM MNPOLenypH OT MMEHM BJlameiblia.

create or replace user TESTER identified by '12345';

grant execute as owner on CurUser to TESTER;

4) BHIIIOJIHEHME NPOLENyphl OT MMEHM II0JIb30BaTeJId, KOTOPOMYy IaHO B3TO

IpaBo.
B maHHOM cCiiydyae nOpolenypa 3alyCKaeTCsd Ha BHIIOJIHEHME TEeKYIMM
nojp3oparesieM TESTER (HOMMHAJIBHEIM MCIIOJIHUTEJIL) , & pPeajlbHO

BRIIIOJIHATCHA C IpaBaMu nojbzoBaTesnd SYSTEM (daxkTuueckumt
VICIIOJIHUTEJIE )

username TESTER/12345;

execute SYSTEM.CurUser () as owner;

PesynbTaT: HoMmHaNbHEWM: TESTER. ®akTmueckmuiyi: SYSTEM

[lpyMmeuaHre. B ciydyae ecyM B NPOLEnypPe MCHOJNb3YITCS TabJMIIE
B, BlazmejybllaMM KOTOPBIX SBJISKTCS HOMMHAJIBHHM M QaKTUUECKUM
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MCIIOJIHMNTEeJIM IIpoluenlypel, TO B IVMEHIN TabNIMUEl OOJDKEH yKaseEBaATbCH MX

BJjageJsiely, C noMombln QyHKUMM username () unm effetive username (),
HarnpuMmep,
"trim(username ())".auto umm "trim(effective username())".auto.

OnpepeneHuve naeHTudukatTopa akrmyeckoro
UCNONHUTENA npoueanypbl

CuHTaKcuc

effective userid()

OnucaHue

@OyHKIMS TPENOCTaBISIET CHUCTEMHBIM HIACHTHUPUKATOp (HAKTUYECKOTO HCHOTHUTENs
npouenypsl (cMm. Gpyskiuto effective_username()).

Bo3Bpalwjaemoe 3Ha4yeHue

3HaueHUEe THIIA INT, SABIAOIICCCA YHMCIIOBBIM I/I,Z[eHTI/I(bI/IKaTOpOM 110JIB30Barciisd, ¢ YbHUMHU
[MpaBaMH BBIIIOJHACTCA IIPpOLCAYypa.

Mpumep

username SYSTEM/MANAGER
create or replace procedure tst userid() result int
code
return effective userid(); //
end;
execute tst userid();
return value =1

NonyyeHue nmeHn 6a3bl AaHHbIX

CuHTaKkcuc
dbname ()

OnucaHue
DYHKIUS IPEAOCTABISICT UMS 0a3bI TAHHBIX.

Bosapamaemoe 3Ha4YeHue

Nwms BJ, 3a1anHOE NpH €€ CO3JaHUU.

Mpumep
create or replace procedure TEST PROC() result char(18)
code
return dbname (); //
end;
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NMpeobpa3oBaHue CTPOKU NO anroputmy md>S

CuHTaKkcuc

encode string (<pesynbTar>, <cTpoka>[,<kjmou>])
<pes3ynbTaT> — pe3yisrupyronias ctpoka tuna BYTE;
<cTpoka> — npeobpazyemas crpoka tuna CHAR;
<kJIU> — KoY npeodpazoBanus tuna CHAR.
OnucaHune
OnHocTOopoHHEE TPeoOpa3oBaHUE CTPOKH MO anropuTMy mdS ¢ 3alaHHBIM KITFOYOM.
Ecnu mapamerp <wJjiou> HE 3aJlaH, HCIIOJIB3YETCS KITI0U IPeoOpa3oBaHus M0 YMOITYaAHHIO.
OyHKIMS TO3BOJISIET CO3AaBaTh Mojiab30Baresiei b/l HemocpeACTBEHHO B Teje NPOLETyPHI.
Bo3Bpalwjaemoe 3Ha4yeHue

1) Pesynbrar mpeoOpa3oBanusi JuimHOW 16 OaiiT BO3BpamaeTcss B NEPEMEHHON
<pesyJbTaT>.

2) Ecniu ayiHa 3TOM mepeMeHHON MeHbIne 16 0aiT, TO 3aHOCATCS TOJBKO IEpPBBIC OANTHI
pe3yIbTara, eciii OOJIbIle — OCTABIIMECS OAlThI 3aMIOTHSIOTCS HYIISIMU.

Mpumep
create or replace table upwds (uname char (20), pwd byte(16));

create or replace procedure add user (in uname char (20); in pwd
char (20))
for debug
declare
var encstr byte(16); //
code
encode string(encstr, pwd); //
execute "insert into upwds values(?,?);" using uname, encstr; //
end;
create or replace procedure check user (in uname char(20); in pwd
char (20)) result int
for debug
declare
var encstr byte(l6); //
code
encode string(encstr, pwd); //
execute "select * from upwds where uname= ? and pwd = ?;" using
uname, encstr; //
if errcode() = 2 then
return 0; // not correct
else
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return 1; //
endif
end;

Fel-lepauvm noJfib3oBaTeJyIbCKOro Koga 3aBepLieHus

CuHTaKkcuc

raise error (<xom>)
<KOI> — LUEJIOYUCICHHOE 3HaueHue u3 nuamnazona ot 10200 xo 10999 (BKIOUUTENBHO).
OnucaHune

@OyHKIMS 3aBeplLIacT TEKYLIYH0 MCIOJIHAEMYIO MPOLENypy WIM TPUITEP U BHICTABIISET
yKa3aHHbII <xOI> B KaueCTBE KOJa 3aBEpILIEHMs BCEro 3alpoca, T.€. 3ampoca execute
Ha 3amyck mpoueaypsl win SQL-onmeparopa, HWHULIMUPOBABIIEIO 3allyCK TpUITEpa.
OTO TMO3BOJSET, B YAaCTHOCTH, BBIIOJHUTH B Tpurrepe ortkar SQL-3ampoca, BepHyB
COOTBETCTBYIOLIHI 110JI30BATEIbCKUM KOJI 3aBEPILIECHUS.

Boaapamaemoe 3Ha4YeHue
3a/laHHBIA KOJ| 3aBEPILICHUSI.

Mpumepsbl

1)
create or replace procedure proc rel (in 1 integer; out res
integer) result integer for debug
declare
exception DIVZERO for DIVZERO; //
var ch int; //
code
res:=50; //
ch:=100/1; //
res:=res/2; //
return ch; //

exceptions
when DIVZERO then
raise error (10333); //
end;

call proc rel(0);
[Linter Code 10333] Native error 10333
2)
create or replace procedure proc rel (in 1 integer; out res
integer) for debug
declare
var ch int; //
code
res:=20*i; //
if res < 100 then
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raise error (10555); //
endif; //
end;
3)
execute block result int
declare

var S int; //
var I int; //

var ¢ cursor (i int); //
code
open ¢ for "select max(personid) from auto;"; //
S :=c.i+ 1; //
close c; //
I :=20; //
while (I < S) loop
I :=1+1; //
raise error(10299); //

endloop; //
return 0; //
exceptions
when all then
resignal; // Error to up

end;

[Linter Code 10299] Native error 10299
4)

execute block result int

declare

var S int; //
var I int; //
var c¢ cursor (i int); //
code
open ¢ for "select max(personid) from auto;"; //
S :=c.i+ 1; //
close c; //
I :=5S/0; //
return S; //
exceptions
when all then
raise error(10299); // Error to up
end;
[Linter Code 10299] Native error 10299

MomeHT cpabaTbiBaHUA TpUrrepa

CuHTaKkcuc

sysevent ()
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OnucaHue

@OyHKIUSA MPEeOoCTaBIseT MAcKy COOBITHH, KOTOpbIE BBI3BAJIM aKTUBU3ALMIO TpUITEpa B
kaHasie ¢ uneHtudukaropom SESSIONID (unentuduxatop kanana nepemaercs (yHKIUU
HesiBHO). DYHKIIMS T0JKHA UCTIOJIb30BaThCsl BHYTPH TeJla TPUITEpa.

Bo3BpalwjaemMmoe 3HauyeHue

1) Ilpu ucnonb30BaHUU B XpAaHUMOM MPOIIeaype Bceraa Bo3Bparaetcs 0.

2) Llenouncinennoe 3HadeHue tuma INT, sBisiomeecss KoMOMHAIMEH MAacOK BO3MOXKHBIX
coObITHH (OmpeneneHne MacoK COOBITHI comepxkuTcs B ¢aine global.h). CpoiicTBa

MacoK cOOBITUH TTpUBeACHBI B Tabmwuie 10.

Taomuma 10. CBoiicTBa MacOK COOBITHIA

Muemonun4eckoe q
HCJIOBOE
o0o3HaYeHHUe IIpuunHa aKkTHBM3aUMHU TPUITEPa
. 3HaYeHHue
MACOK COOBITHH
TRIG_INSERT 0x00000001 |Bemonnenue onepanuu INSERT
TRIG_UPDATE 0x00000002 |Bemonnenue onepauuu UPDATE
TRIG_UPDATE OF 0x00000004 |Bemonnenue onepauuun UPDATE OF
TRIG_DELETE 0x00000008 |Brmonnenue onepaunu DELETE
TRIG_LOGON 0x00000010 |Bemonnenue onepauu LOGON
TRIG_LOGOFF 0x00000020 |Bemonnenue onepauuun LOGOFF
TRIG_FOREACHROW 0x00001000 |BpI130B TpUrTEpa 4151 KaXKI0M CTPOKU
TRIG_FOREACHSTAT 0x00002000 |BpI130B TpUrTEpa 11 BCei TaOMUIIbI
TRIG_BEFORE 0x00010000 |BsI30B TpUTTEpa MEPE BHITOJIHEHUEM OIEepaIun
TRIG_AFTER 0x00020000 |BbI130B TpUrTepa Mocje BHIIOIHEHUS ONEpaluu
TRIG_INSTEAD 0x00040000 |BpI130B TpUTTEpa BMECTO BBHITIOJIHEHUS ONIEpAllUU

Mpumep

create or replace table i
create or replace trigger ti before insert or update or delete on

1 for each row execute

declare
var bi bigint;//
code

(1 int );

print ( "begin ------------—-—-mmmm o "y://
print ( "sessionid into procedure = "+itoa(sessionid));//
execute "select sessionid;" into bi;//
print ( "sessionid from query = "+itoa(bi));//
bi := sysevent(); //
print ( "sysevent = "+itoa(bi) );//
if ( ( bi & 131072 ) > 0 ) then
print ( "after" );//
else
if ( ( bi & 65536 ) > 0 ) then
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print ( "before" );//
endif; //
endif; //
if ( (( bi & 16 ) > 0 ) then
print ( "logon" );//
else
if ( (( bi & 32 ) > 0 ) then
print ( "logoff" );//
endif; //
endif; //
if ( (bi & 1 ) > 0 ) then
print ( "insert" );//
else
if ( (bi & 2 ) > 0 or (( bi & 4 ) > 0 ) then
print ( "update" );//
else
if ( (( bi & 8 ) > 0 ) then
print ( "delete" );//
endif; //
endif; //
endif; //
print( "end ----------———-—--———— "y://
end;
insert into 1 wvalues (1);
update 1 set 1=2;
delete from 1i;
drop table i;

anOCTaHOB BbINOJIHEHUA NpoueaAypbl

CuHTaKkcuc

sleep (<OMUTEJILHOCTEL>)

<OJIUTEJIbLHOCTL> — LEJOYHUCICHHOE IONoKUTEIbHOe 3HaueHne Tuna BIGINT
(KOHCTaHTA).

OnucaHue

Oynkuuss SLEEP npegnazHaueHa i «yCBHIIUIEHUS XPaHUMOW MPOUEAYpPbl, B KOHTEKCTE
KOTOpOil oHa Obwia BeI3BaHa. [Ipu sTOM ympaBienue nepena€rcst IpyruM paboTaroluM B
JaHHOE BpeMs 3ampocam (mpouenypam) kaHaia. [lo mpoimrecTBUM MPOMEXYyTKa BpEMEHH,
3aJJaHHOTO apryMEeHTOM (DYyHKIMH, IPOIIeType BO3BpallaeTcsl yIpaBleHHe, U OHa IPOI0JIKAET
CBOIO paboTy (9TO HE O3HAYaeT, YTO yMHpaBlieHHE (PYHKIMH OyIeT TMepenaHo HEMEIJICHHO
[0 MPOLIECTBUU 3TOTO WHTEpBaja, yHpaBieHHe OydeT MepelaHo Ha O4YepeHOM KBaHTE,
BeifieieHHOM CYBJ] u1st kaHana, B KOTOpoM 00pabaThIBaeTCst MPOLIEypa).

ApPryMeHT <OjimTesIbHOCTHL> 3aJaéT KOJIMYEeCTBO MUJUIMCEKYH]I, Ha KOTOpOe MpoLeaypa
JOJDKHA yCHYTh. MakcumanbpHoe 3HaueHue paBHo Ox3FFFFFFF (wm 1073741823 B
JIECITHYHOM 3aIlMCH), 9YTO COCTABIISIET MPUOIH3UTENBHO 12.4 CyTOK.
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B Hpumeuanne
Ha onpenenenHbix miuardgopmax Mo OOBEKTHBHBIM IMPHYMHAM pa3pelaronias CocoOHOCTh
TaiiMepa MOXKET OBITh rpydee 0XKUTaeMO.

Mpumepsbl

C moMmompln yTWUIMTE inl co3maéMm nBe Npolenyph, IeuaTapnlMe Ha KOHCOJb
JIOKAJIbHO 3anymeHHOoT O anpa CYB]I JIMHTEP BpeMa OO M IIOCJIE BEHIIOJIHEHMSA
OyHkUMM sleep, NprduéM IepBasd IpolUenypa «3acellaeT» Ha 1 CekKyHnOy, a
BTOpasg — Ha 5 CeKyHI:

create or replace procedure test sleepl(in n int) for debug

declare

var i int; //
code
i = 0; //
while i <= n loop
print ("--- Proc 1 start (1 sec): " + dtoa(SYSDATE())); //
sleep(1000); //
print ("--- Proc 1 stop (1 sec): " + dtoa(SYSDATE())); //
i =14+ 1; //
endloop; //
end;

create or replace procedure test sleep2(in n int) for debug
declare
var i int; //
code
i :=0; //
while i <= n loop
print ("<<< Proc 2 start (5 sec): " + dtoa(SYSDATE())); //
sleep(5000); //
print (">>> Proc 2 stop (5 sec): " + dtoa(SYSDATE())); //
i+ 1; //
endloop; //
end;
3aTeM C NOMOmBK OBYX YTHUIMT inl (IO BOBMOXHOCTM OIHOBPEMEHHO)
BEIIIOJIHAEM CJlelyllMe 3allpOCH:
— BBIMOJHUTEL 20 LMKJIOB IO 1 cekyHIe:
execute test sleepl (20);
— BBIIOJIHMTBL 4 LMKJIA IO 5 CexKyHI:
execute test sleep2(4);
s IIPOTOKOJIa BEIIIOJIHEHVMA BMIHO, 4YWTO IIPOLEIyPERI ,JI@IZCTBI/IT@J'[I:HO
«3aCHIIIaKT» UV «KIIPOCEHIIAKTCA» Yepes Sa,JIaHHbII\/JI IIPOMEXYTOK BPEMEHMN.
2) Komaunma sleep MNOJIHOCTBIO NIpMpaBHeHa K select-zanpocy. Hamnpumep,
select-3anpoc,
BO3Bpamaommi 4 3anmucu, OyneT 4 pasa BHE3HBATL IOpolenypy (c 5
CEKYHIHOM 3aIepXKOou

i :=
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BHYTpPHK), oOllee BpeMs BHIIOJHEHMs 3anpoca OymeT nopsanka 20 cexkyHn,
rnapajjesyibHO
paboTapmMe 3alpoCH OyIyT BHIIOJHATHCS 0e3 BalepXeK:
create or replace procedure killer2(in j int) result int
declare
var i int; //

code
sleep (5000); //
i := j+100; //
return i; //
end;

'4 rows, 4x5=20 sec:

select sysdate;

select killer2 (personid), make from auto where personid < 5;
select sysdate;

OpHoBapuaHTHaa 3ameHa NULL-3HayeHusA peanbHbIM
3HaYeHuem

CuHTaKcuc

nvl (<BelpaxeHue 1>, <BHpaxeHue 2>)
<BBIPpaXeHMe 1>:I=<3HauuMoe BHpaXeHMNe>
<BBIPAXEHME 2>!=<3HaulMMOe BHpaXeHMNEe>
Onucaxue

@yHKIMSA BO3BPAILIAECT 3HAUCHUE <BBIPAXEeHMs 1> B Clydae, €ClIM <BEIpaXeHre 1> He
spisiercst NULL-3HaueHneM, nHaYe BO3BPAIIAET 3HAYCHUE <BBIPAXEHUS 2>,

®yHkuus s3xkBuBasieHTHA KoHCTpykunn CYBJl JIMHTEP:

CASE WHEN <sBrlpaxeHme 1> IS NOT NULL
THEN <BrlpaxeHue 1> ELSE <BrlpaxeHMe 2> END;

Tunsl JaHHBIX <BBIPAXeHMUs 1> U <BBIPaXeHUs 2> JOHKHBI OBITh UICHTUYHBIMH WIH
MpUBOIUMBIMU. [Ipy IpuBEACHINHN TUTIIOB JAHHBIX 10 yMordaHuto (6e3 konctpykuuu CAST...)
BTOPOI apryMeHT MPUBOAMUTCS K TUITY IaHHBIX TIEPBOTO apryMeHTa.

Mpumep
procedure nvl test(in argl char(20); in arg2 char(10)) result
char (20)
code
return nvl (argl, arg2);
end;

execute nvl test ("abc",null);
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return value = abc

execute nvl test (null,"123");
return value = 123

AByxBapuaHTHasa 3ameHa NULL-3HayeHUs peanbHbIM
3HaYeHuem

Ha3HauyeHue

JIByxBapuaHTHast 3ameHa HeompeneneHHoro 3HaueHus (NULL-3HaueHus) peabHbIM
3HAYCHUEM.

CuHTaKcuc

nvl2 (<BelpaxeHue 1>, <BHpPaxeHue 2>, <BHpPaxXeHuUe 3>)

<BHIpaXeHMe 1>::=<3HaummMmoe BHIpaXeHMe>
<BHpaXeHMe 2> =<3HauuMoe BHIpaXeHMe>

<BHIpaXeHMe 3> =<3HaummMmoe BHIpaXeHMe>

OnucaHue

QyHKIMA BO3BPAILAECT 3HAUCHUE <BBLIPAXEHMs 2> B Clydae, €ClIM <BEIpaxeHre 1> He
spisiercss NULL-3HaueHreM, nHaye BO3BpAIACT 3HAYCHUE <BBIPAXEHUS 3>.

@yHkuus s3xBuBasieHTHA KoHCTpykKunn CYBJl JIMHTEP:

CASE WHEN <sBrlpaxeHme 1> IS NOT NULL
THEN <BrpaxeHue 2> ELSE <BrlpaxeHue 3> END;

Tunel JaHHBIX <BBIpAXeHUs 1>, <BHpaxeHusa 2>, <BHPAXeHMS 3> JODKHBI OBITh
UACHTUYHBIMUA WU MPUBOAUMBIMU. [Ipy mpuBeIEHUN TUIOB JAHHBIX MO yMoi4aHuio (0e3
koHcTpykiuu CAST...) BTOpoit u TpeTuil apryMeHThl MPUBOJATCS K THUITY JTAHHBIX MIEPBOTO

apryMeHra.
Mpumep
create or replace procedure nvl test(in v char(20)) result
char (20)
code
return nvl2 (v, "is NOT NULL", "is NULL");
end;

execute nvl test();
return value = is NULL

execute nvl test('A'");
return value = is NOT NULL
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BbiBOoA cooOLeHus

CuHTaKcuc

print (<cTpoka>)
<CTpOKa> — TEKCT COOOIIEeHUS
OnucaHue

BreiBonut Ha korconb saapa CYB] JIMHTEP coobmenue Buna
*** Message from Stored Procedure: <TekCT COOOWEeHMUS>
ecnu Aapo 3amymieHo ¢ kimodom /PROCPRINT.

<TekcT COO6IJ.I€HI/I$I> JOJIDKCH OBITh AHTJIOS3BIYHBIM.

MaxkcuManbHbIH pa3mep BBIBOAUMOTo coobuieHus 980 cuMBoOIIOB.

B Hpumeuanue
DyYHKIHS T0JHKHA UCIIONIB30BAThCS TOJIBKO MPH OTIIAJKE XPAHUMOM MPOLIEAYPHI.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Anuna BeIBOmUMOM cTpokH, ecnu npu 3amycke sapa CYBJ JIMHTEP 6bu1 3anan im0y /
PROCPRINT, u 0 B npOTUBHOM Cily4ae.

Mpumep

create or replace procedure print example(in str char (100)) result
int
declare var i int; //
code
i:= print("str = '"" 4+ str + "'™M); //
return i; //
end;

call print example("123");

PesysbTaT Ha koHcoam anpa CYB]:
*** Message from Stored Procedure: str = '123'.
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O6wue nonoxeHus

BHyTpu XxpaHuMoll mpoleaypbl HOAAEPKUBAETCA COOCTBEHHBIN MeXaHU3M YIpaBICHUS
TpaH3aKLIHUAMHU:

* Hayvayo TpaH3akuuu (begin transaction);
* OKOHYaHHWE TPaH3aKIMH C MOATBEPKIeHHEeM (commit transaction);

* OKOHYaHHWE TpaH3akiuu ¢ otkatoM (rollback transaction).

Bce tpanzakuuu B npouenype CYBJl JIMHTEP naunHaeT B TOM TpaH3aKIIMOHHOM PEXUME,
KOTOpBIM yke ObUI yCTaHOBJIEH B KaHaine. Eciu ke B MpOIeIypHOM KaHaje He Obul
YCTaHOBJICH TPAH3AKIIMOHHBIN pexkuM, To ycTaHaBiauBaeTcs ¢urar EXCLUSIVE. Ipu Boixome
W3 TpaH3aKIMOHHOM cexnmu («begin transaction» — «commit/rollback transaction») camoro
BEPXHET0 YPOBHS BOCCTAHABIMBACTCS HCXOIHBIM TPaH3aKIIMOHHBINA PEKUM.

BnoxeHHble TpaH3aKuuun

Pasperiaercss MHULIMUPOBATh TPAH3AKLUIO BHYTPU ApYyrou Tpansakuuu. Eciu npouenypa
obuta 3anymeHa B pexxume AUTOCOMMIT, to komanaa «commit transaction» TpUBOAUT
K (puKcany M3MEHEHUH TOJIKO TOTJa, KOTJa BBITONHAETCS KOMaHIa «commit transaction»
caMOi BHEIIHEeW TpaH3aKIMOHHOM cekuuu. Eciam ke mporenypa Oblia 3amyllieHa B
KakoM-T0 u3 TpaH3akiuoHHbIX pexumoB (EXCLUSIVE, Optimistic u T.I.), To KoMaHza
«commit transaction» BooOIIe He NPUBOIUT K (PUKCALUU W3MEHEHHH (OHM JOJIKHBI OBITh
3a(hMKCUPOBAHBI «U3BHE» IMPOLEIYPHl C TIOMOLIBI0 KOMAHBl «commit»), a JIUIIb OTMEYAET
KOHeIl ceKiuu «begin transaction». B ommumne ot «commit transaction», komanaa «rollback
transaction» Bcerga MPHUBOAWUT K OTKaTy TPAH3aKUUHU [0 TOCIeAHEeH KomaHIbl «begin
transactiony.

B Ipumeuannue
Pexxum OPTIMISTIC ycrapen (Mcmonp30BaTh HE pEKOMEHIYETCS).

[Tpu nonaue komaHbl «begin transactiony» aBTOMaTHYECKH CO3MAETCS 0coOasi KOHTPOJIbHAS
TOYKa B TeKylleM KaHajie mnpouenypbl. CoorBeTcTBeHHO, KomaHna «rollback transaction»
OyZeT pOU3BOIUTE CBOIO oreparuto rollback 10 3ToW KOHTPOJIBHOW TOYKH, TPUYEM OTKAT
6yg1'eT IMPOU3BOAUTHCA U IO JOUCPHUM KaHAJIaM.

Ha aTaric TpaHCJ'ISIHI/II/I Hpoue)]ypbl OTCJICIKHUBAIOTCA JIHUIIb BKCTpeMaJ'II)HBIe cnyqan
HecBs3aHHBIX KoMaH] «rollback transaction», «commit transaction» u «begin transactiony:
Korma ecTh «begin transaction» u HET HM OJHOW KOMaHIbl «commit/rollback transactiony»
1 HaoOOPOT, Korza ecTh KoMaHIbl «commit/rollback transaction» m HeT HU ogHON «begin
transaction». B atom ciyuae Beimaércs xox 3aBeprieHust 10085 «HecoorBercTBue umcia
KoMaH/ begin transaction u commit/rollback transactiony.

OcTanbHble Ccllyyal HECOOTBETCTBHUSI YPOBHEW BIOXKEHHOCTH TPaH3aKIUI OTCIIEKUBAIOTCS
y)K€ Ha JTane BBINOJHEHUs npouenypbl. [Ipu oOHapyXeHHH HECOOTBETCTBHH ypOBHEH
BJIOKEHHOCTH (TIOTIBITKA BBI3BaTh «commit/rollback transaction» Ha HYJIEBOM YpOBHE
BJIOKEHHOCTH WJIM BO3BpAlLCHHE M3 MPOLEAYPbl C HEHYJIEBBIM YpPOBHEM BIIOKEHHOCTH)
Boijaéress uckimoueHne INVTRSTATE (unentuduxarop «-18») «HeepHoe cocrosiHue
TpaH3aKLIUN».
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[Tpumep BbI30Ba «commit transaction» Ha HyJIEBOM YPOBHE BIIOKEHHOCTH:

code
begin transaction;

rollback transaction;

commit transaction;
return;
end;
[Ipumep BO3BpallleHUs U3 IPOLIEAYPBI C HEHYJIEBBIM YPOBHEM BIOKEHHOCTH:

code
begin transaction;

begin transaction;

rollback transaction;
return;
end;

WHnuumnpoBaHMe TpaH3aKuum

CuHTaKkcuc

begin transaction;

OnucaHue

@yHKIUSA YBEIMYMUBACT YPOBEHb BIIOKEHHOCTH TPAH3AKLIMM B XPAaHMMOW Ipouenype Hu
YCTaHaBJIMBAaET aBTOMAaTUYECKU CTEHEPHUPOBAHHYIO KOHTpPOJIbHYIO TO4Ky. Eciu mpouemypa
obuta 3anymiena B pexxume AUTOCOMMIT u Bb3oB «begin transaction» — mepBbIi, TO
ycranasnuaercs pexxum EXCLUSIVE.

NMoaTBepXxAaeHMe TpaH3aKuum

CuHTaKkcuc

commit transaction;

OnucaHue

PeanbHOE 3aBeplieHHE TpaH3aKIMHU BBIIOJIHSAETCS TOJBKO B TOM CIydyae, €Cld TEKyIIHH
YPOBEHb BIIOKEHHOCTH TpaH3akui paBeH 0 U ecau mporenypa Oblia 3alyleHa B pexXUMe
AUTOCOMMIT, B npoTHBHOM cCiy4yae OCYIIECTBISETCS TOJIBKO YMEHbBIIEHUE YPOBHS
BJIO)KEHHOCTH TPaH3aKIUH.

OTKaT TpaH3aKuuu

CuHTaKkcuc

rollback transaction;
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Tpan3akuuu B mpouexypax

OnucaHue

Ortkar TPaH3aKIHH BbIITOJHACTCA 10 MmocjaeaHen KOHTpOJ'ILHOﬁ TOYKH.

Mpumep

[TocnenoBarenbHOCTH 3anpocoB (yTuiaura inl):

create or replace table test (i int);

create or replace procedure tr test() for debug

code
begin transaction; //

execute "insert into test wvalues (1);";

begin transaction; //
execute "insert into test wvalues (2);";
rollback transaction; //
execute "insert into test wvalues (3);";
commit transaction; //

end;

execute tr test();

select * from test;
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lNpunoxeHue

KntoyeBble cnoBa npoLeaypHOro sibika

ABSOLUTE
AND

AS

BIGINT
BOOL

BY

CASE
CODE
CONTINUE
CURSOR
DECLARE
DIRECT
ELSE
ENDCASE
EXCEPTION
FALSE
FOR

IF

INOUT
INTO

LOOP

NOT
NVARCHAR
OR
PREVIOUS
REAL
REPLACE
RETURN
SLEEP
STRUCT
TRUE
USING
VARCHAR
WORK

ALL
APPEND
AUTHID
BLOB
BREAK
BYTE
CHAR
COLUMN
CREATE
DATE
DEFAULT
DOUBLE
ELSEIF
ENDIF
EXCEPTIONS
FETCH
FROM
IGNORE
INT

LAST
NCHAR
NULL

OF
OTHERS
PROCEDURE
RELATIVE
RESIGNAL
ROLLBACK
SMALLINT
THEN
TYPEOF
VAR
WHEN
XMLREF

ALTER
ARRAY
BEGIN
BLOCK
BSON
CALL
CLOSE
COMMIT
CURRENT USER
DEBUG
DEFINER
EIF

END
ENDLOOP
EXECUTE
FIRST
GOTO

IN
INTEGER
LIKE
NEXT
NUMERIC
OPEN
OUT
PUTM
RELEASE
RESULT
SIGNAL
START
TRANSACTION
UNTIL
VARBYTE
WHILE
XMLTYPE
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NMpeameTHbIN yKa3aTernb

<BLOB-tum>, 13 JuTepalt yuciaoBou, 10
<UNICODE tun nepeMeHHOM aauHb>, 13 Moaudukartop, 18
<UNICODE tun ¢puxcupoBanHoi jyHb>, 13 MpoIeTypHBIN OJI0K, 35
<UNICODE Ttun>, 13

<O0aWlTOBBII THI MEPEMEHHON JUTMHBI>, 13 A

<0alTOBBIN THN (PUKCUPOBAHHOW ITTUHB>, 13 ABSOLUTE, 56
<0aWTOBBIN THIT>, 13 AFTER, 32
<gHemnrHu# damr>, 13 AND, 66
<BBINIOJIHEHUE BPEMEHHOU TTpoLeaAyphr>, 29 APPENDACTIVE, 36
<BBINIOJIHEHUE XPAHUMOM MTpOLEAypbI>, 24 APPENDNOTSTARTED, 36
<pmara-Bpems TaIr>, 13 APPLICATIONERROR, 36
<uneHtudukarop>, 8 ARRAY, 35

<uMs TII00aTHHOM MepeMeHHon>, 13 AS, 31, 55

<uMms mapametpa>, 13 AS OWNER, 24
<uMs nepeMeHHon>, 13 AUTHID, 18

<HUMS ONL30BaTeIsT>, 13

<M TIpesicTaBiIeHus™, 13 B

<uMms cronona>, 13 BADCODE, 36

<uMS$ cXeMbBI>, 13 BADCURSOR, 36
<uMs TaOIuLEr>, 13 BADINDEX, 36
<UMSs XpaHUMOU TIporeypsr>, 13 BADPARAM, 36, 92, 93, 93, 95
<KOMMEHTapuii>, 8 BADRETVAL, 36
<KOMIWJISIITUS XPAHUMOM MPOTeayphr>, 21 BEFORE, 32
<jexkceMa>, 8 BIGINT, 10, 13, 95
<JIOTHMYECKUH THIT>, 13 BOOL, 13, 95
<moauduKamys XpaHUMON Tpoeypsr>, 21 BREAK, 53
<omnpezaesieHue MPUBUIIETHI HA XPAaHUMYIO BSON, 91
npouenypy>, 23 BY, 52

<OTMEHa MPUBUJIETHIA Ha XPAaHUMYIO BYTE, 13, 95
npouenypy>, 24

<npuOIMKEHHBIH YUCIIOBOM TUIT>, 13 C

<pazgenutens>, 8 CALL, 24, 55
<co3JaHue XpaHUMOU Mpoueaypsr>, 18 CASE, 49
<CTaHJapTHBIN HIeHTU(PHUKATOP>, 8 CHAR, 13
<CTpPOKOBBII THII IEPEMEHHOM JUIUHBI>, 13 CLOSE, 58
<CTPOKOBBIH TUI (GPUKCUPOBAHHON UTUHBI>, 13 CODE, 37
<CTpPOKOBBII THUIT>, 13 COMMIT, 62

<THUI JaHHBIX>, 13 CONTINUE, 53
<TOYHBIM YUCIIOBOM TUIT>, 13 CURNOTORPEN, 36, 93, 93, 95
<ynajJeHue TeKCTa XpaHUMOU MpOoLeAyphI>, 27 CURRENT USER, 18
<ypajeHue XpaHUMOH MPOUEAypbI>, 28 CURSOR, 13
<yHHUBEpCAJIbHBIN UACHTU(DUKATOP>, § CUSTOM, 36
BbIpakeHue, 48

3ampoc AMHAMHUYECKH, 58 D

3ampocC MPeTPaHCIuPyeMblid, 58 DATE, 13, 95
unentuduxarop, 13 DECLARE, 35

ums, 13 DEFAULT, 18, 35
WHUIMaIu3arop, 18 DEFINER, 18
marepan DATE, 11 DELETING, 32
murepain UNICODE, 11 DIRECT, 55, 58
JIUTEepaJl JOTUYECKH, 12 DIVZERO, 36
JUTEpa CHMBOJIBHBIN, 10 DOUBLE, 13, 95
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IIpeameTHbIi yKka3zaTeab

E P
EIF, 70 PREVIOUS, 56
ELSE, 48, 70 PROCEDURE, 18
ELSEIF, 48
END, 35, 37 Q
ENDIF, 48 QUERYWHENAPPEND, 36
ENDLOOP, 50, 52
ENSCASE, 49 R
ERRTYPOPERAND, 95 REAL, 13
EXCEPTION, 35, 36 RELATIVE, 56
EXCEPTIONS, 41 RELEASE, 62
EXECUTE, 24, 58 RESIGNAL, 37, 54
RESULT, 18, 18
F RETURN, 54
FALSE, 12 ROLLBACK, 62
FETCH, 56, 93 ROWCOUNT, 33
FIRST, 56, 93
FOR, 36, 52, 55,91, 92 S
FOR DEBUG, 18 SESSIONID, 33
SIGNAL, 54
G SMALLINT, 10, 13
GOTO, 53
T
I THEN, 41, 48, 49
IF, 48 TRIGQUERY, 36
IGNORE, 41 TRUE, 12
IN, 18 TYPEOF, 18
INOUT, 18
INSERTING, 32 U
INSTEAD OF, 32 UNDEFPROC, 36
INT, 13 UNTIL, 51
INTEGER, 10, 13, 95 UPDATING, 32
INTO, 24, 56, 58 USING, 55, 58
INVTRSTATE, 36
L ¥AR 18, 35
LAST, 56 VARBYTE, 13
LOOP, 50, 51, 52 VARCHAR, 13, 95
N w
NCHAR, 13 WHEN, 41, 49
NEW, 31 WHEN ALL, 41
NEXT, 56, 93 WHEN OTHERS, 41, 49
NOMEM, 36 WHILE, 50, 52
NOT, 66
NULL, 12
NULLDATA, 12, 36
NUMERIC, 13
NVARCHAR, 13
(o)
OLD, 31
OPEN, 55,91, 92
OR, 66
OUT, 18

OVERFLOW, 36
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YKasaTternb onepaTtopos

BbIpakeHue, 48 RETURN, 54
REVOKE, 24
A ROLLBACK, 62
ALTER PROCEDURE, 21
ALTER PROCEDURE DROP TEXT, 27 S
SIGNAL, 54
B start append, 71
BREAK, 53
W
C WHILE ... LOOP, 50
CALL, 24
CASE ... WHEN ... THEN, 49
CLOSE, 58
COMMIT, 62

CONTINUE, 53
CREATE PROCEDURE, 18

D
DROP PROCEDURE, 28

E

end append, 71

EXECUTE, 24, 58
EXECUTE BLOCK, 29
EXECUTE DIRECT, 58
EXECUTE PROCEDURE, 24

F
FETCH, 56
FOR...WHILE...LOOP, 52

G
GOTO, 53
GRANT, 23

I
IF ... THEN ... ELSE, 48

L
LOOP ... UNTIL, 51

o

OPEN ... FOR, 55
OPEN ... FOR BSON, 91
OPEN ... FOR CALL, 55

P
putm, 71

R
REBUILD PROCEDURE, 21
RESIGNAL, 54
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YKa3aTternb (pyHKUUN

&, 66 extractdate, 94
|, 67 extractdouble, 94
extractint, 94
A extractstring, 94
abs, 123 extractvalue, 96
acos, 126
add_blob, 78, 80 F
add month, 134 floor, 123
asc, 112 flushPutm, 71
ascii, 113 ftoa, 138
asin, 126
atan, 126 G
atan2, 126 getPutmRecs, 71
atod, 141 greatest, 150
B H
begin transaction, 168 lﬁextorlav&{, 145
blob_size, 78, 86 our, 13
btoa, 141 I
C initcap, 114
1123 insert, 107
Cﬁl * Lonoth. 104 instr, 103
CharT lezngt ’ int getPutmRecs, 71
chr, itoa, 137
clear blob, 78, 86
clearPutm, 71 L
commit transaction, 168 last_day, 133
cos, 126 least, 152
cosh, 127 len, 104
currow, 149 length, 78, 104
In, 127
D localdate, 133
date round, 124 log, 127
date trunc, 125 lower, 113
datesplit, 135 Ipad, 99
day, 129 Itrim, 105
dbname, 157
difference, 117 M
divtime, 137 make date, 132
dtoa, 139 makestr, 110
dupchar, 112 max, 149
min, 151
E minute, 131
effective userid, 157 mod, 153
effective_username, 155 modify blob_type, 78, 87
encode_string, 158 month, 130
errcode, 147 multime, 136
exccode, 148
exp, 127 N
extractbigint, 94 next day, 133
extractbool, 94 ninitcap, 121
extractbytes, 94 ninsert, 122
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nlen, 117

nlower, 120
nlpad, 118

nltrim, 121
noverlay, 122
nrepeat_string, 119
nreplace, 122
nright substr, 119
nrpad, 119

nrtrim, 121
nstrpos, 120
nsubstr, 118

ntoa, 139
ntolower, 120
ntoupper, 120
ntranslate, 122
ntrim, 118
nupper, 120

nvl, 164

nvl2, 165

o

octet_length, 104
outofcursor, 146
overlay, 107

P
print, 166

R

raise_error, 159
rand, 153
randomize, 153

rawtohex, 146
read blob, 78, 81

seek blob, 78, 85
set_cur_blob, 78, 79
sign, 129

sin, 126

sinh, 127

sleep, 162
soundex, 116
sqlerrm, 147
sqrt, 129

strpos, 107
substr, 101
sysdate, 132
sysevent, 160

T
tan, 126

tanh, 127
ticks, 132

to _char, 114
to_date, 141
tobigint, 144
tochar, 141
tointeger, 144
tolower, 113
tonchar, 120
tonumeric, 145
toreal, 145
tosmallint, 143
toupper, 113
translate, 110
trim, 105
trunc, 128

U
upper, 113

read blob bigint, 78, 82 .

read blob bool, 78, 85 userid, 155
read blob_char, 78, 84
read blob_date, 78, 84 Y
read blob_double, 78, 83
read blob int, 78, 81

read blob nchar, 78, 84
read blob numeric, 78, 83
read blob real, 78, 82
read blob smallint, 78, 82
repeat_string, 102

replace, 109

right_substr, 101

rollback transaction, 168
round, 128

rowcount, 147

rpad, 100

rtrim, 106

S

second, 131

username, 154

year, 130
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