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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 npeanaznadex st CYBJ] JIMHTEP BACTHUOH 6.0 c6opxka 20.7, nanee mo TEKCTy
CYBJl JIMHTEP.

Ona Koro npegHa3Ha4eH AOKYMEeHT

JlokyMeHT mpeAHasHayeH [ OPOrpaMMUCTOB, pPa3palaThIBAIOUIMX  MPHIIOKEHUS,
UCIOJIB3YIOIINE TpUrTephl U Xpanumsie mpoueaypst CYB JIMHTEP.

JdononHuTenbHbIE AOKYMEeHTbI

Apxurexrypa CYBJ{

CrpaBOYHHK KOIOB 3aBEPIICHUS

Crpasounuk 1mo SQL
3anyck u ocranoB CYB/I JIMHTEP B cpexe OC Windows
3anyck u ocranoB CYB/I JIMHTEP B cpene OC Linux
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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 KaBblueK. B 3TOM ciyuyae cuMBonamu <mpeHTHdMKATOpPa> MOTYT
OBITH TOJIBKO HHU(PHI, JTaTHHCKHE OYKBBI, 3HAKH ToaYepkuBanus ( ) u jgoimapa ().
<JnmenTnduraTOp> MOKET HAYMHATHCS C CHMBOJIA S MIIM W HE JIOJKEH COBIIAJIaTh C
xmouesbivu ciioBamu CYBJ] JIMHTEP. Bee Takue <ymeHTUbMKA TOPLE> MPUBOAATCS
K BEpXHEMY PETHUCTPY.

B Hpumeuannue
Bo n36exanune BO3MOXHBIX KOJUTU3HI HE pEKOMEHIYETCsl MCTI0JB30BaTh MMEHA, HAUMHAKOIIIHECS
¢ cumBoia $, Tak kak ux npucauaetr CYBJl JIMHTEP coznaBaembiMm eto oobekTam b/I.

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 -32 767 no +32 767 SMALLINT
ot -2 147 483 647 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

Jlurepaibl ¢ 1ECATUYHON TOYKOM 110 YMOTYAHUIO IPUBOIATCA K TUILY 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

nepexosa Ha cieaytoiryto ctpoky (EOL) coxpaHnsieTcs, To €CTb KOHCTPYKIUS THIIA:

"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
MCTIOJIb30BaTh OOBIYHBIN CUMBOJIBHBIN JIUTEPal, KOTOPBIH Mpeodpa3yeTcs K Ty NCHAR mpu
nomom pyHKIuu TONCHAR. [Ipu 3TOM KOomupoBKa CHMBOJIBHOTO JINTEpAIa COOTBETCTBYET
KOAMPOBKE, B KOTOPOH paboTao KIMEHTCKOE MPUIIOKEHNE HA MOMEHT CO3/1aHuUs IPOLIEAYPbI
(Tpurrepa), u npeobpazoBaHre B UNICODE OyIeT BBINOJHATHCS MMEHHO C y4E€TOM AITOU
KOJIMPOBKH.

JNlutepansbl Tvna DATE

Jlutepanel Tuma DATE wumetror ¢opmar DD.MM.YYYY[:HH[:MI[:SS[.FF]]1].
OTO O3HAYaeT, 4YTO Jr00as KOHEYHas II0CJIeNOBaTEILHOCTh, TO e€cTh :HH:MM:SS.FF,
:MM:SS.FF, :SS.FF uwim .FF, MOXET OTCYTCTBOBaTh. Kaxxmas mocienoBarelbHOCTh
CUMBOJIOB DD, MM U Tak Jlajee o3HadaeT OT OHOM J0 ABYX (YeThIipex it YY YY) nuudp:

* 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

JIurepainsl Tunna BOOL — 310 KiroueBble cnoBa TRUE u FALSE.

KypcopHbie nuTtepanbl

JIurepanos tuna CURSOR HeT.

NULL-3HaueHus

B xpanumbIx mporenypax OOBEKThl CKaJSIpHOTO THIIAa MOTYT HMMETh 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
MIPUCBOCHHUS WIN KaK 3HaYeHHE 10 YMOTYaHUIo (cM. pa3zaen [IpucBoeHne 3HaueHmid).

[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-3Hauenus ucnionb3yercs aurepan NULL.
Ecnu uckmouenne NULLDATA He nponucano B 61oke EXCEPTION, TO OHO 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 372 036 854 775 807 mo +9 223 372 036 854 775 807.

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

quanasone ot -2 147 483 647 no +2 147 483 647.

3) SMALLINT — HCTOIB3YETCS JJIS MPEACTABICHUS 1IEIbIX 3HAKOBBIX YHCEII B IUANa30HE OT
-32 767 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
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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

3HAYCHUIMU ABJIAOTCI TRUE m 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.

* ecu KBaTu(UKAITMOHHOE UMS 33]IaHO HE TIOJTHOCTRIO (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-
pasnenuTenei (To ecTh 0€3 TOUEK), TO OHO UIIETCS B CISAYIONMEH OUePETHOCTH:

* 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 —mepenaeTcs B mpolenypy (MCIoIb3yeTcs TOIBKO KaK BXOJHOW MapaMmeTp);

* OUT — BO3BpamiaeTcs Mpoueaypoi (MCIoIb3yeTCsl TOJIBKO KaK BBIXOJHOW MapameTp);

* INOUT — mepemaercsl MpoleAype M BO3BpaIiacTcs €0 (MCIOJb3yeTCs 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 mpu OTcyTcTBUH (pa3pl DEFAULT, Tto ectb NULL-3HaueHusiMu (OTCyTCTBHE
DEFAULT paBHOCWJIBHO 5IBHOM 3anucu DEFAULT NULL).

11) <MHMUMaM3aToP> MPEICTABISAET BHIPAXKCHUE, KOTOPOE MOXET OBITh BBIYMCIICHO Ha
dTarne TPAHCISAIMH TPOIEIYPHl, TO €CTh JODKHO COJCPKATh KOHCTAHTHI/KOHCTAHTHBIC
GYHKIMM ¥ paHee ONpeACTCHHBIC B IMPOLEAYype MapaMeTpbl W/HIM TIepEeMEHHBIC (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
HeoOxonmuma npuBwieruss EXECUTE AS OWNER Ha BbI3bIBacMyro mporueaypy. [pu
BBI30BE IPOLIEAYPBI, CO3AaHHON ¢ onuuerd AUTHID CURRENT USER, NOJIb30BaTENI0
HeoOxonuma npuBwieruss EXECUTE Ha BbI3bIBAEMYIO Hpoueﬂypy._

Mpumep

drop user USER1 cascade;

create user USER]1 identified by '12345678';
grant dba to USERI;

create user USER2 identified by '12345678';
grant dba to USER2;

username USER1/12345678
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 USER2/12345678
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
Koz 3aBepieHust 1022 (HapylieHne NPUBUIIETHA).

13) Bce nponenypbl BO3BpalatoT HEKOTOPOE 3HAYEHHE (KOJI 3aBEPILECHUS I BO3BPALLAEMOE
3HadeHue). Tur 3Toro 3HaYeHHsI onpeneisercs Bo ¢ppase RESULT. Ecnu oHa He 3anaHa,
10 YMOJIYaHUI0 npeamnonaraercss 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 identified by '12345678';
grant resource to U2 identified by '12345678';
username U1/12345678

create or replace table test (i int);

insert into test wvalues (1);

insert into test wvalues (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 U2/12345678

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

! Toxe DOOJIXHO OHTH 2

execute ul.cnt (),

username Ul/12345678

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 U2/12345678

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

execute ul.cnt (),
username Ul1/12345678
rebuild procedure ul.cnt;
! HojyixHO OHTH 3

execute cnt () ;

username U2/12345678

! HojyixHO OHTH 3

execute ul.cnt (),
username SYSTEM/MANAGERS
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 gaeT mpaBo Ha BBIOJHEHUE MTPOLETypPhl OT CBOETO UMEHH (TO €CTh
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 €€
BiIajenbla (To eCTh BCe coaeprkammecs B nporenype SQL-3anpock OyayT BBITOIHATHCS
OT UMEHM BIIAJEIbLA IPOLETYPbI)

Mpumep

username SYSTEM/MANAGERS

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 '12345678';

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

username TEST/12345678

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]

[2]

<OTMeHa NMPHUBWJIETUH HA XPAaHUMYIO IPOLEAYPY>: : =

REVOKE <mnpupuierus> ON [<ums cXeMbr>. |<UMsl XpaHUMOU Npoueaypbl™>
FROM {PUBLIC | {<ums noas3oBareyns™> | <ums poau>}[, ...]}
<mpusuierus>: : = {EXECUTE | EXECUTE AS OWNER}

OO6Gwwue npasuna

1) Onmus PUBLIC 3ampemiaeT JOCTYIT K MpoIeaype BceM moib3oBarensiM bJl, kpome ee
BJIaJ€bIIa.

2) Onuuu <mMs [I0JIB30BATEJIsA> U <MMs POJIM> 3aKPbIBAIOT JOCTYI K MPOLEAype
COOTBETCTBEHHO yKa3aHHOMY MoJjb3oBareito b/l u monb3oBarensM, KOTOpPHIM Ha3zHaueHa
pOJIb.

3) OTHuMarh MpaBa Ha BHITIOJIHEHHE XPaHUMOM MPOoLIeyphl MOXKET TOJIBKO €€ Biajiesell.

4) Onmust EXECUTE OTHMMAET ITpaBa Ha BBITIOJIHEHHUE TTPOIIETYyPHI OT CBOETO UMEHH (TO €CTh
BBITIOJHATh OT CBOETO MMEHM BCE cofeprkammecs B Heil SQL-3ampockl, Kak 3TO Jej1aeT
npemiokenne EXECUTE <uMs XpaHMMOM MpOLIedypsr>).

5) Onmus EXECUTE AS OWNER OTHMMAET IpaBa Ha BBIMOJTHEHHUE MPOIEAYPhI OT UMECHH €€
BJIaJIeIbIIa (TO €CTh BBITIOJIHATH BCE cojieprKaIiuecs B mpouenype SQL-3ampockl oT uMeHn
BJIAJICIIBIIA TIPOIIEAYPHI).

BbinonHeHne XxpaHMMOW nNpoueaypbl

Omnpenenenue oneparopa BbIMOIHEHNS XPaHUMOU MPOLIEAYPBI.

Cneuundumkaums

[1]

<BBIMOJIHEHUE XPAHUMOH MPOIETYPhL> : : =
{EXECUTE | CALL} [<uMs cXeMbI>.|<UMs XpaHUMOW MPOIETYPbI>
[([<mapameTp> [, ...]])] [AS OWNER] [INTO <ums nepemeHHOI>], ...]]

CuHTakcu4yeckue npasuna

1) KoHCTpyKIMsl <BEIMOJIHEHME XPAHMMOI MIPOLeyPsl> UCHIOIHSIET NPEIBAPUTEIBHO
OTTpaHCIUPOBaHHYI0 U Xpausulytocs B Bl mponenypy. JlroObie BUABI peKypCHUBHBIX
BBI30BOB Pa3peIIaroTCs.

2) <Cnucok MapaMeTpOB> — 3TO CHUCOK BBIPAXKEHHUM, UMEH NepeMeHHbIX win SQL-
MapaMeTpoB, Pa3/I€ICHHbBIX 3aMATHIMU (MOXKET OBITH M ITyCcThIM). DakTHUECKHe HapaMeTphbl
CTaBSITCSl B COOTBETCTBHE (DOPMAILHBIM IO MOPSIIKY CIIEJOBAHUS.

IIpumeuanue
SQL-napameTp Henb3sl YCTaHABIMUBATH B COOTBETCTBUE MapameTpy XpaHUMOW MPOLETYPHI C
TUIIOM HaHHBIX CURSOR.

3) KonnuecTBo napaMeTpoB MpoHCAypbl B BbBI3OBC HC AOJIZKHO IMPCBBIIIATH KOJINYCCTBO
napaMeTpoOB B OITMCAHHU ITPOLCAYPHI.

4) Ecnu HeoOXoauMo nepeaaTh napaMeTp Mo yMOTYaHHIO0, MOKHO MIPOMYCTHTh (haKTHYECKUI
napameTp M cpasy HOCTaBUTh 3anATy0. Takum o0pa3oM, 4TOObI MPOMYCTUTHh HECKOIBKO
napaMeTpoB, HEOOXOAUMO TMOAPST TOCTAaBUTh HECKOJNBKO 3alsAThIX. 3amsThle He
00s13aTeIbHO CTaBUTh B KOHILIE CIIUMCKa. Bce HemocTaromue napameTpsl BCEria rnoayyaroT
CBOM 3HAYECHMsI 110 YMOJIYAHUIO, B TOM YHCJIE, €CJIM CIIUCOK ITyCTOH.

5) Ecnmn ¢opmanbHble mapamMeTpbl BbI3bIBAEMOI IMpoLenypbl UMEOT Moaudukatop IN,
TO B KayecTBe (aKTMUECKUX IapaMeTpPOB MOYKHO MCIIOJIb30BaTh JIOOBIE BBIPAXKECHUS
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(COBMECTUMOCTh THIIOB BBIPQKEHUN C TUIAMHU MapaMeTpOB IPOBEPSETCS HA 3Tare
BBITIOJTHEHHUSI TIPOLICAYPHI).

6) Ecnu popmanbsHbIe TapaMeTpbl BHI3BIBAEMON MPOIEAYPHI UMEIOT Moaudukarop OUT uiu
INOUT, B KauecTBe (PaKTHYECKHX MapaMeTPOB YKa3bIBaTh BBIPAKEHUS HEIOIYCTHUMO.
31ech UCIOIB3YIOTCS TOJIBKO UMEHA MEPEMEHHBIX, B KOTOpbIE OyayT 3alMcaHbl BHIXOJHBIC
napaMmeTpsl. Ecian umsi nepeMeHHON OMyIEeHO, BBIXOHOE 3HAYEHHE HUKY/a 3allMCaHO He
OynerT.

7) Ilpu yxazanuu onuuu AS OWNER M HAJIMYUU IIPAB Ha BBINOJIHEHUE NTPOLIEYPBI C IIpaBaMu
BIIafiefblia, Mpoleaypa OyAeT HCIOIHATHCS C IMpaBaMU BIAJENbLia, BCE BBINOIHIEMbIC
3ampoChl M BBI3OBBI MPOLEAYP BHYTPHU IMPOLEAYPHI IPU OTCYTCTBUU YKa3aHHs CXEMBI
OyIyT BBINOMHATHCS B cXeMe Bianenbla. i momyueHHss UMEHM M WACHTH(HKAaTOpa
MOJIH30BATENs], 3aIyCTHBILETO €€ Ha BBHIMOJIHEHHE, HEOOXOAUMO HCIOIb30BaTh (YHKIUU
username() u userid() COOTBETCTBEHHO, a JUIsl MOJYYEHUS MMEHH W HICHTU(HUKATOpa
MOJIH30BATENs, OT UMEHH KOTOPOTO BBIMOIHSACTCS MPOLEAYypa, HEOOXOAUMO HCIIOIb30BATh
¢ynkuum effective_username() u effective_userid() COOTBETCTBEHHO.

8) Ecniu B omeparope CALL 3amaHa ¢paza INTO, BO3BpallaeMoe 3HaYeHHE MPOLEAYpPHI
MIPUCBOUTCS YKa3aHHOM MepeMEeHHOH (Takoe UCTIOIb30BaHUE HEOMYCTUMO IS IPOLIeTyp,
BO3BpaIIAIOIINX Kypcop; I Epeaadr Kypcopa B BEI3BIBAIOIIYIO IIPOLENAYPY CYLIECTBYET
CrelHaNbHas KOHCTPYKIHS — CM. TyHKT OTKPBITHE Kypcopa).

9) Pa3pemenne cchUIKM Ha BBI3BIBAEMYIO IPOLEAYPY HMPOUCXOAMT HA STale BBINOJIHEHUS
JIAaHHOW TpOUEAYphl — MpoLeaypa HILETCS MO0 MMEHH. Eciaum Takoill mpoueAayphbl HET,
MPOUCXOAUT UCKIoueHne UNDEFPROC. COOTBETCTBEHHO, Ha ATalle BHIMIOJTHEHUS TaK Ke
IIPOBEPSIFOTCS TUIIBI, KOJIUYECTBO MapaMeTPOB U THII BO3BPAIAEMOro 3HaueHus. B cirydyae
OLIMOOK MPOUCXOIAT UCKITIOUeHUsI BADPARAM munu BADRETVAL.

10) Oneparop ucmosb3yeTcs Ui BbI30Ba XPaHUMOM MPOLEAYpbl BHYTPH APYroro oObeKTa
IIPOLIEAYPHOTO SI3bIKa (XpaHUMOM NPOLEYpBl, TPUITEPA UM BPEMEHHOH MPOLIETYPHI).

11) <[MapameTp> mnpeacrabiseT CcOOOH COBOKYITHOCTb JIMTEPAJIOB W/WIM 3HAYCHUUN
MapaMeTpoB U/ UM MPOU3BOJIbHBIX BBIPAXKCHHI, Pa3IeIeHHbIX 3aIsTOM.

create or replace procedure test (in i int) result int
code
return i;
end;
; ,HOHyCTI/IMaF[ KOHCTPYKUMA
execute test (1+2);

12) I1pu Hanuuuu y nmapameTpoB onuuu DEFAULT, OHU MOTYT OIyCKaThbCs, B 3TOM CiIydae
oJie BBOZa apaMeTpa HeoOXOMMO OCTaBUTh MYCTHIM U BBOJ| CJIEIYIOLIETO mapaMeTrpa
BBIIIOJIHATH ITOCJIE 3aIIATOM.

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

13) Ins mepemayu JOTUYECKUX 3HAYCHUM IMapaMeTpOB MCHOIB3yIOTCA Ienble uucha (0
UHTEpIpeTupyercs kak FALSE, 1 — kak TRUE) WiIM CUMBOJIbHBIE JIUTEpAJIBI 'true' u
'false' (B mobOoM perucrpe).

14) B pamkax ofHOW TpaH3aKUMU TepBas 3allylleHHas Npoleaypa A BbIIOTHEHUS
oneparopa EXECUTE OTKpbIBa€T OT OCHOBHOIO KaHalla CBOHM JouepHui kaHai. Bce
MOCJIEYIOLINE TPOLIETYPbl, BEI3bIBAEMBIE B PaMKax TOU K€ TPAH3aKINH, IEPEUCTIONb3YIOT
TOT € CaMblid KaHall, He OTKPbIBast HOBBIX. [ToaToMy COMMIT /ROLLBACK B mpoueaype
BIUSIET HE TOJIBKO HA WM3MEHEHHUs, CACJIaHHbIE JAHHOW MpOLEIypod, HO M Ha BCE
U3MEHEHUS, CIIeIaHHbIe BCEMH BBI3BAHHBIMH paHee Mpoueaypamu. UTtoObl u3bexarb
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3TOTO0, MPOIeIypa JOJKHA HCIOIb30BaTh TOUKY coxpaHeHus (SAVEPOINT), yCTaHOBUB
€€ B HayaJle TPaH3aKLHH, U ofaBaTrh koMaHasl COMMIT /ROLLBACK 1o Hee.

B Hpumeuanue

ITockonbKy Tpurrepsl padoTar0T TOUHO TaK K€, KaK IPOLELypbl, BCE, CKa3aHHOE Ul IPOLEYD,
BEPHO U JUIs TpUITepoB. Kpome Toro, mocKonbKy BCE U3MEHEHHUS IPOU3BOASITCS TPUITEPAMH 10
OJTHOMY 00111eMy KaHaiy, TO B CIy4yae HapylIeHUs JOTUKU paboThl, 00HAPYKEHHOTO TPUTTEPOM,
OH MOeT noaars ROLLBACK, OTKaTbIBAaIOIIMKM U3MEHEHHSI BCEX BBI3BAHHBIX paHEE TPUTTEPOB
1 00ecrevrBarOIMi HEJIOCTHOCTh B PAMKax 3arpoca.

15) Jlns BBINONHEHUS 4Yy>KOW MpOLEAypbl HEOOXOAMMO SIBHO YKa3blBaTh <MMsS CXEMEBL>
U UMETb COOTBETCTBYIOILEE IIPABO HA BBI30B IPOLIEAYpPHI, HA3HAYEHHOE BIAJCIIbLIEM
IIPOLEAYPBL.

16) Ecimu ommust AS OWNER He 3aJaHa, TO BBI3BIBAIOILIEMY IIOJIB30BATC/IIO JOJDKHA
ObITh Ha3zHaueHa mnpuBwWiIerus EXECUTE Ha [OaHHYI NpoIenypy M oOpaimieHue K
TabmuiaM BHYTPU TeJa MPOLEAYphl OyHAeT BBIMONTHITHCS OT WMEHHU BBI3BIBAIOIIETO
MOJIb30BATENsSl M COOTBETCTBEHHO Y BBI3BIBAIOIICTO TIONH30BATENS] JOJDKHBI OBITH
Ha3HA4YeHbI COOTBETCTBYIOIINE IPUBHIIICTHH HA TAaOIHIIBI.

17) Ecan ommma AS OWNER 3agaHa, TO BBI3BIBAIOIIEMY MOJIL30BATEIIIO JOJDKHA OLITH
Ha3zHaueHa npuBwierus EXECUTE AS OWNER Ha JaHHYIO TIPOLEAYpY M OOpalieHue
K TabnuuaM OyaeT BBIMONHATHCS OT MMEHH BIAJelNblia MPOLEAYphl U MpaBa JOCTYIa K
TabIuIaM, UCTIOJIb3YEMBIM B MIPOLIEAYPE, HE TPEOYIOTCA.

Mpumepbl onepaTopa 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);

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

var a int;//

26
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XpaHuMble PoueaypPbI

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 '12345678';
grant resource to Ul;

grant execute as owner on procedurel to Ul;

grant execute as owner on procedure(O to Ul;

username Ul1/12345678

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

YaaneHue TeKcTa XpaHUMoOM npoueaypbl

Omnpenenenue oneparopa yajaeHUsl HICXOHOTO TEKCTa XPAHUMON IIPOLIETYPBI.

Cneuundmkauusa

[1] <ynmaneHue TekcTa XpaHUMOUW MPOUETYPHL>: : =
ALTER PROCEDURE [<ums cxembr>. |[<ums xpanumoit npouenypsr> DROP SOURCE
TEXT

O6wwme npaBuna

1) Komanna ounmaer BLOB-3HaueHue, xpaHsiiiee UCXOAHBIA TEKCT XPaHUMOM MPOLETyPhI
(OTTpaHCIMpPOBaHHBIA KOI MpOLIEAYpbl HE OUMINAETCA), B PE3YJIbTaTe MCXOAHbIN
TEKCT NPOLENYpbl HENb3sl MPOCMAaTpPUBaTh, PENAKTUPOBATh, OTIAXKHUBATH (C MOMOILBIO
OTIaJ4MKa XpaHUMBIX IIPOLEAYP) U NEpeTpaHcaupoBarh. 1Ipu 3ToM nocTynHbI ocTaroTCs
OIepaLly: BHIIOJIHEHUE, yAaJeHHEe, MOAU(UKALUS ¢ APYTHUM UCXOAHBIM TeKCTOM (ALTER
PROCEDURE).

YaaneHue xpaHumMmowm npoueaypbl

Omnpenenenue oneparopa yaajJeHus: XpaHUMON IPOLEAYPHI.

Cneuundmkauusa
[1] <ymaneHue XxpaHUMOW MPOLETYPHL>: : =
DROP PROCEDURE [<ums cxemMbr>. |[<uMsi XpaHUMOUW MPOLETYPbI>
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XpaHuMble NPoLeAYPbI

O6wwme npaBuna

1) IIpaBo yganuTh XpaHUMYIO IIPOLIEYPY UMEET TOJIBKO €€ BIaIeiell.

2) Anmunuctparop B/l umMeeT BO3BMOXXHOCTh yIalUTh OJHOBPEMEHHO BCE 00BEKTHI (B TOM
YHUCIIE€ U XpaHUMBIE npouenypm) HEKOTOPOr0 IT0JIb30BaTENsl ¢ MOMOIILI0 KOMaHabl DROP
USER <mmMmsa noJab3oBaTesig> CASCADE.
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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) BpemeHHas npouenypa C KypCOpOM:
execute block result cursor (i int)

declare //
var b typeof (result); //
code //

return b; //
end;

"/

open b for "select i from test;

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;

30
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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 Bech STATEMENT 3TH 3Ha4€HHUS BOOOIIE HE OTIPEICIICHBI.

s moneit Tuna BLOB momyckaeTcst pabota ¢ OLD u NEW 3HaueHussMu He 6omee 4000 Oaiir,
IIPH MIPEBBINICHUH YKa3aHHOTO pa3Mepa OyIeT MpOUCXOANTh yCeueHue 3HadeHus. B Tpurrepe
c omuet AFTER UPDATE 3Haduenue OLD nonst BLOB-Tuna nHenoctymHo.

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 3ToM citydae y3HaTh, Kakoe KOHKPETHO COOBITHE aKTUBU3UPOBAJIO
TPUITEP, MOXKHO C IOMOIILI0 TPUITEPHBIX IIpeAuKaroB INSERTING, DELETING,
UPDATING.

TpurrepHsle mpeauKaTsl — 3TO MPEAOIPeIeICHHBIE IEPEMEHHbIE, KOTOPBIC, B 3aBUCUMOCTH OT
COOBITHSA, TPUHUMAIOT OJHO W3 3HadeHW TRUE wnu FALSE (tabnuma 3). C UX mOMOIIBI0
MO>KHO OCYIIECTBIIATH Pa3NIuYHy0 00pabOTKy s pa3Nnu4HbIX coObITHI. Hampumep, BMecTo
TpeX UHIUBUAYATbHBIX TPUITEPOB Ha pa3HbIE COOBITHS MOXXHO HAINWCaTh OJUH TPUITED,
KOTOPBIH, B 3aBUCUMOCTH OT COOBITHS, OyAET BBHIOIHATH Ty WU HHYIO OTIEPAIIHIO.

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

TpurrepHbiii npeguKaT IIpuHuMaemoe 3HaYeHHE

INSERTING TRUE, eciu TpUIrrep akTUBU3UPOBaH
oneparopoM INSERT, nHaue — FALSE

UPDATING TRUE, ecimi Tpurrep akTuBU3NpOBaH
oneparopoM UPDATE, nHaue — FALSE

DELETING TRUE, eciii TpUITep aKTUBU3UPOBAH
oneparopoM DELETE, nnaue — FALSE

TpurrepHple NpeauKaThl IMO3BOJSIOT ONPEACIUTh THII COOBITHS, Ha KOTOpoe cpaboran
TpUTTEpP, HO HE MOMEHT cpabarbiBaHusi Tpurrepa: A0 (BEFORE), mocne (AFTER) win
BMecTO (INSTEAD OF) mpou3omeanero cooptus. s yTOUHeHUsI MOMEHTa cpadaThIBaHUS
TpHTTEpa UCTIONB3yeTcs QYHKIUSA sysevent () TpOIEaypPHOTO 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';

32 © Ipouenypuslii a3b1k. AO HIITT «PEJISKC», 1990-2026



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 uckioueHUs™|<KOI 3aBEPIICHUSI> } ;

CuHTaKcu4yeckue npaBuna

1) Onucanue nepeMeHHBIX MTPOCTOTO TUTIA AHATOTUYHO OMUCAHUIO TPYIIIHI TAPaMETPOB:

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

2) OOpaiieHue K dJIEMEHTAaM MacCHBa BBIMOJIHSACTCS C TMOMOIIBIO KBaJPATHBIX CKOOOK.
Hanpuwmep, z [3].

3) IlpucBoenne NULL-3HaueHuss BceMy MaccuBy (Hampumep, z:=NULL) HOJHOCTbHIO
OYMIIIAEeT MacCuB (pa3MEPHOCTb MacCcHBa CTAHOBUTCA PaBHOI 0).

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

5) MNuanexcom MaccuBa ABIISIIOTCS HeoTpuLaTeIbHbIC 3HaUeHU TUIIa SMALLINT.
6) He mognepxuBaercs:

* ONHCaHWE MACCHUBOB B MACCHBE (CHHTAKCUC array array);

* OMHCaHUE MAaCCHBA BHYTPHU Kypcopa (CMHTaKCUC array CUursor);

* OMNHCaHUE MACCHBA KypCOPOB (CHHTAaKCUC array array Ccursor).

7) llpu ommcanum MaccuBa Oaiit (array byte (128)) HEBO3MOXHO OOpaTUTHCS K
OTACILHOMY 0aiiTy (IOTydYaeTcsi MAaCCUB MAaCCUBOB, TPYAHOCTH C OTCYTCTBUEM HEPapXUU
B CHUHTAKCHCE), TO €CTh CUHTaKcUC z [3] [ 5] HemomycTum.

[Tpumep
declare var z array varchar (256);

8) IlepeyeHb BUIOB UCKITFOUCHUH TIPOIICTYPHOTO SI3bIKA U UX JIECATUIHBIX KOJIOB TIPUBEICHBI
B TaOmue 4.

© Ipouenypnsolii a3bik. AO HIIIT «PEJISKC», 1990-2026 35
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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
CTaHAapTHON (YHKIIUH.

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 |IlombITka BeIMONMHUTE FETCH uimu CLOSE gi1g
Kypcopa, KOTOpPBIH HEe OBbLT OTKPBIT

BADCODE -11 |HeBepHslii 0alT-KOJ 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

36
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OO0muii BUJ npouneaypHoro 6/10ka

9) <Koxn 3aBepumenus> — koabl 3aBepmieHus CYBJ[ JIMHTEP (cm. nokymeHT
«CnpaBOYHUK KOJIOB 3aBepIlleHus», pas3nen «Koabl 3aBeplieHUs KOMOWIATOpA
npoueaypsoro s3bika (10000-10086)» ).

10) MakcumainbHas JyIMHa CTPOKOBOM IIEpeMEHHOM IpolieAypHOTo si3bika 3919 cumBonos. Ho
€CII B OTiepaTope

execute direct "insert into table results values('"+str+"');";
CTPOKOBOM MEPEMEHHOW Str mpUCBOUTH 3HaueHue MMHOW 3900 cMMBOIOB (MEHbIIIE,
4yeM MaKCUMaJlbHas JJIMHA), TO BCE paBHO BO3HUKHET uckitoueHne NOMEM, notomy
4TO 3HAa4YEHHUE, KOTOPOE CTOMT Mocie execute direct — 3TO TOKe CTPOKOBOE 3HAYCHUE, U
nojrydaemasi B pe3yJibTare cyMMapHasi IiuHa cTpoku "insert into table results values" u
MIEPEMEHHOM Str MPEBBIILIAET 0IYCTUMOE 3HAYECHHE.

11) UmeHa mONB30BaTEIbCKUX MCKIIOUCHHH JIOKAJIbHBI B KaXKIOM mporeaype (OHU
BO3BpAIIAIOTCS ¢ TOMoIbo (QyHkIuu raise error()). I[lpm ompeneneHun Takux
UCKJIIOYEHUN UM aBTOMAaTUYEeCKU NMPUCBAUBAIOTCS BHYTpPEHHHE Koabl. YTOOBI mepenarsb
TaKO€ UCKJIFOUCHHE Ha BhI3bIBAIOMINN YpoBeHb (RES IGNAL) U KOPPEKTHO 00paboTaTh ero
TaM, He0OXOAMMO, UTOOBI KOJIbI 3TOTO HCKITFOUEHHUSI, KaK Ha BHI3BIBAIOIIEM, TaK U Ha yPOBHE
npoueaypsl coBnaaanu. i 3TOro MOXKHO SIBHO 3aJaTh KOJA JJISl IMOJIb30BaTelIbCKOTO
UCKITFOUeHUs (11€710€ YUCII0):

CUSTOM <kxom>
12) ITonb30Barenbckie MCKIIOUEHHMs HUKOTJAa HE COBMAaroT ¢ kojgamu 3asepiueHus CYB/]
JIMHTEP (oHM XpaHATCS CO 3HAKOM MHUHYC).

13) HeobpaboTtanHOE HMCKIIOYEHHE B TpPUITEpe SKBUBaJeHTHO FALSE (3amperty). ITocme
BO3HUKHOBEHUSl MCKJIIOUEHHS] B OJHOM U3 TPUITEPOB (€CIM OHM MOTYT 3alpPETHUThH
OIlEpalIo) BBINOJIHEHUE JPYIMX TPHUITEPOB IpopospkaeTcs. To ecTb BCe TPUITEPHI
OyayT BbINoJIHEHB! (ofHaKo, eciu oauH u3 BEFORE-tpurrepos 3amperusn omnepanuio,
TO omepalnuss HE BBINOIHUTCS, M coorBercTBytomre AFTER-tpurrepsl Toxe He
BBITIOJTHATCS).

Mpumep Gnoka onncaHum

declare
var a,b typeof (result);
var i1 int default 0;
exception badcur for badcursor;
exception notab for 2202;

dopmaTt 6noka koga

Omnpenenenre onucanus 0JI0Ka KoJia MPOLIETYPHOTO S3bIKA.
[1] <O6nok xoma>: :=
CODE [<omepatopsr>] | [<BnoxeHHBIN 010K>] [<610K 00paboTku uckiarouennit>] END;
[2] <BnoxeHHBIN OJIOK>: : =
CODE [<omepatopsr>] | [<BnoxeHHBIN 010Kk>] [<610K 00padoTku uckiaouennit>] ENDJ;]

CuHTakcu4yeckue npaBuna

1) IIpencraBienus Tenxa HPOLEAYpPbl B BUJIEC HEPApPXUHM BIOKEHHBIX OJOKOB BO3HMKAET
IpU HEOOXOTUMOCTH JIOKaNU3aluu 00paOOTKU HCKIIOYEHUH, HampuMep, HCKIIIOYEHUE
NULLDATA MOXET FeHepHpOBaThCSl B KaXKIOM BJIOKEHHOM OJIOKE M B KaXKAOM M3 HHUX
JIOJDKHO 00palaThIBaThCs 110 COOCTBEHHOMY IPABHUITY.

2) Ecau BHIOXEHHBIN OJIOK cONEPXXUT <OJIOKk 0Opa®OTKM MCKJILOUEHMIT>, WIK 010K
00paboTku comepkuT oneparop RESIGNAL, TO BO3HUKIINE B 3TOM BIIO)KEHHOM OJIOKE
UCKJIIOUYEHHUsl 00pabaThIBalOTCS CHavajia B €ro <6jioke o00paboTKM MCKIIOUEHMI>.
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Ecnu BnoXeHHBIH ONOK HE COACPKUT <OJIOK 0OpaBOoOTKM MUCKJIIOUEHMI> HIU
UCKJTIOYEHHE HE MOXET OBITh 00paboTaHo B ero <Gjioke 0BpaboTKM MCKIIOUEHMIL>,
To ipy 3anycke sapa CYB/] JIMHTEP ¢ kmrouom /COMPATIBILITY=RESIGNAL ALL
UCKJTIOYEHHE TIepelaeTCsl 10 UepapXUu Ha CIEYIOLINe BIOKEHHbIE OIOKU (TO €CTh MpHU
takoM 3amycke sapa CYBJ/l HeT HeoOXOAMMOCTH B KaKJJOM BIIOXXEHHOM OJIOKE SIBHO
BBINOJIHATH onieparop RESIGNAL), B IPOTUBHOM ciydae 00pabOTKa UCKIIIOUEHHS Cpasy
nepefaercs Ha <OJI0k 00pPaboTKM MCKILHOUEHMI> CaMOr0 BEPXHEro ypoBHs (eciu
ATOT <BJ10Kk 0OPaBOTKM MCKJILOUEHMII> 3a/laH).

3) Ha T060M ypOBHE BJIO’KEHHOCTH npu OTCYTCTBHH KJTII04a

/ COMPATIBILITY=RESIGNAL ALL BcC HCONPECIACICHHBIC B OJIOKE ONMCaHUi
WCKJIIOYEHHUS, KPOME KPUTHYHBIX [IJII MCIOJHEHMS, WUTHOpUPYIOTCA. KpuTuuHbiMU
CUMTAIOTCS  CIEQyrolue HCKiIroueHus: DIVZERO, UNDEFPROC, BADPARAM,
BADRETVAL, BADCURSOR, CURNOTOPEN, NOMEM, OVERFLOW. Eciu mpoucxomut
Tako€ HWCKIIOUECHHE, W JJI1 HEero HeT oO0paboTYMKa, aBTOMATHYECKH BBITIOIHIECTCS
3aBEPIICHUE MPOIEAYPHI C IEpeIadeii UCKITFOYSHUH BBIIIE, B OJIOK BBI3BABIIICH ITPOLICTYPHI,
nu3 Kotoporo mpowm3omres Bb30B (¢ NULL-3HaueHMeM B KadyecTBE BO3BpaIlacMOTO
3HaueHus) (cm. Takxe oneparop RESIGNAL).

4) UckmtoyeHusi, HE OTHOCSIIMECS K CHUCKY KpUTHYHBIX (DIVZERO, UNDEFPROC,

CREATE

BADPARAM, BADRETVAL, BADCURSOR, CURNOTOPEN, OVERFLOW), Hampumep,
NULLDATA, npu OTCyTCTBUH Kinro4a / COMPATIBILITY=RESIGNAL ALL, BO3HHUKIINE
B Osioke CODE . . . END, He momnajayT B 00pabOTYMK MPEABIIYIIEeTro YPOBHS.

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

DECLARE
VAR v, z int;

EXCE
CODE
vi=3
CODE
z
v
END

PTION NULLDATA for NULLDATA;

4

:= NULL;

=z + v;

RETURN O;
EXCEPTIONS
WHEN NULLDATA THEN

RE
END;

TURN 1;

CALL tst code();
result=1

BEPHET pe3ynbTar |, Tak Kak BO BIOKEHHOM 010ke CODE... END HeT cBoero o0paboTunka
UCKJIFOYEHHH, 1 CTeHEPHPOBAHHOE B HEM HCKITIOYCHUE OyleT mepenaHo Ha 00paboTKy Ha
MIPEALIECTBYOIINN 10 UEPAPXUU YPOBEHB.

A mpouenypa:
CREATE OR REPLACE PROCEDURE tst code() RESULT INT FOR DEBUG
DECLARE
VAR v, z INT;
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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 pesyabTar 0, Tak Kak BO BIOXKEHHOM O10ke CODE... END ecTh CBOM 00paboTunKa
UCKJIIOYEHUH, MOATOMY CT€HEpPHpPOBAaHHOE B HEM HCKJIIOUeHHE He OyneT mepeaaHo Ha
00paboTKy Ha MPEIIIECTBYIOUIHI 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 - HOepPBHEM BJOXEHHBM 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 BJIOXEHHBE OJIOK
code
execute "select distinct model from auto where make like 'F%'and
personid=-1" into make;
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exceptions

when no data found then

val ret:

=—3;

goto ret;
when notab then

val ret:

=—4;

goto ret;

end
ret: return
end;

val ret;

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 BIIOXEHHHM 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:
goto ret
when notab

=—l;

.
4

then

val ret:=-2;

goto ret
end

.
4

40
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ret: return val ret;
end;

call tst code();
result -1

PopmaT 6,10Ka 06pPadOTKU UCKIHOYEHUN

Onpenenenue onucanus 6;10ka 00paObOTKH UCKITIOUEHHH.

[1] <6mox 0OpabOTKHM MCKIIOYSHHIT> : : =

EXCEPTIONS

WHEN <uwms uckmrouenus>[, ...] THEN

[<oneparopsr> | IGNORE]

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

[<omeparopsr> | IGNORE]]

... [WHEN OTHERS THEN

[<omeparopsr> | IGNORE]]

[WHEN ALL THEN

[<omeparopsr> | IGNORE]]

CuHTaKcu4eckue npasuna

1) <Mmsa wcksoueHus> [, ..] —3TO OIHO WU OoJee OMpeeIeHHbIX B OJ0Ke OMHCaHHA
HUMEH, pa3/IeNIeHHBIX 3aMsThIMU.

2) IIpu BO3HMKHOBEHUH HMCKIIOUEHHS MMEPEMEHHOHU, MPH 00paboTKe KOTOPOH BO3HHKIIO ITO
uckinoueHue, npucsauBaercss NULL-3nauenue.

3) ®paza WHEN <cOmMcok wuMeH uckJouyeHurt> THEN <omepaTopsr> 33JaeT
00pabOTKy KOHKPETHBIX JIEKJIapUPOBAHHBIX B OJI0Ke ONTUCaHUH UCKITIoueHU. VIcKinoueHus
MOXXHO TIpPYHNIHPOBAaTh B OTAEIbHBIE MOATPYNIIBEI B 3aBHCHMOCTH OT ajJropuT™Ma HX
00paboTKH.

4) ®paza WHEN OTHERS THEN <ornepaTopel> 3aJaeT 00paboOTKy Bcex
JEKIapUpPOBaHHBIX B OJIOKE ONMUCAaHWH HCKIIOYEHUH, 00paboTKa KOTOPBIX HE
NPeAyCMOTpPEHA B MpenbIaynux ¢ppazax WHEN....

5) ®paza WHEN ALL THEN <omepaTopkr> rapaHTHUPyeT 00pabOTKy BCEX BO3HHKIIUX B
npoueaype uckioueHnid. OHa OTHOCUTCS KO BCeM He 00pabaThiBaeéMbIM B MPEABLAYIINX
¢dpazax WHEN... UCKIIOYCHUSAM (KaK JCKIApUPOBAHHBIM B OJIOKE OIMCAHWMA, TaK U HE
JIEKJIAPUPOBAHHBIM).

6) Oneparop IGNORE 3acTaBisieT NMpOLENYpY UTHOPUPOBATH NEPEUUCICHHBIE KPUTUYHBIE
UCKIIoueHuss. KpuUTHYHBIMM CUMTAIOTCA UCKIodeHusi: DIVZERO, UNDEFPROC,
BADPARAM, BADRETVAL, BADCURSOR, CURNOTOPEN, OVERFLOW. Hexkpuruunsie
UCKJTIOYCHUSI UTHOPUPYIOTCS MO0 YMOJTYAHHUIO.

Korna B mpoueaype nNpoucXOAUT yKa3aHHOE HMCKIIIOUEHHUE, YIPABIEHUE MEpeAacTcs Ha
COOTBETCTBYIOIIUE OIIEpaTophbl Iocjic WHEN, KOTOpBIE BBINOJIHSAIOTCA JO CICAYIOIETrO
WHEN, mocie 4Yero MNpPOUCXOAUT BO3BpaT M3 NPOLEAYpbl (aHAJIOTHYHO ONEPATOPY
RETURN). BeinonHenue npoueaypbl MOKET OBITh MPOAOIIKEHO C TOMOUIBIO Oeparopa
GOTO.

7) Ecnu  xoHCcTpykumu WHEN, WHEN OTHERS m WHEN ALL He 3aJaHbl, TO
UCKJIIOUYEHHUS, JJI1 KOTOPbIX HE 3aJaH Koja 00pabOTKH, HO KOTOpbIE OIpENeleHbl B
OJI0Ke OmnuCcaHUil, aBTOMAaTUYECKU IMEpeNaloTCs Ha BEpXHUH ypoBeHb (RESIGNAL).
Bce HeompezneneHHble B OJIOKE ONUCAHUN MCKIIOUEHUS, KPOME KPUTHYHBIX ISt
WCIIOJTHEHUs, HUTHOpUpYIOTCA. KpUTHYHBIMU CUMTAlOTCA CHEAYIOUIHME HCKIIOUEHUS:
DIVZERO, UNDEFPROC, BADPARAM, BADRETVAIL, BADCURSOR, CURNOTOPEN,
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OVERFLOW. Ecnu mpoucXomuT Takoe MCKIIOYEHHe, M Ul Hero HeT o0paboTyuka,
aBTOMAaTUYCCKHU BBINOJHACTCSA RESTGNAL.

Mpumep 6noka 06paboTKMN UCKNHOYEHUN

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

success := false;
when others then

success := false;

resignal;

Mpumep ucnonbsosaHus ¢ppasst WHEN ALL...

create or replace procedure "te" (in i1 int) result int for debug
declare
exception el for custom 1;
exception e2 for custom 2;
code
if 1 < 0 then
signal el;
elseif 1 > 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 ncnonb3oBaHus 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;
exceptions
when DIVZERO then
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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;
var ¢ cursor (i int);
code
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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

[Mpouenypusiii 361k CYBJ] JIMHTEP nognepxuBaeT MexaHU3M IITOOQIBHBIX MEPEMEHHBIX
MpOLEAYpPHOTO s3bIKa (CcM. JOKyMeHT «Apxurekrypa CVYBJl», nyHkr «lnobanbHbie
[IEPEMEHHBIE XPAHUMBIX IPOLEAYDPY).

B IMPONIECCCEC BBIMTOIHCHUA XPAHUMBIX ITPOLCAYP 3SHAYCHHUA IOOAIEHBIX NEPEMEHHBIX XPAHATCA
B JIOKAQJBHOM I KaKJIOM TOJB30BaTEIBCKON CECCHU 00JacCTH TIO0aIbHBIX MEPEMEHHBIX,
TO €CTh OJlHa W Ta e IoOambHas TEpeMEHHas B KaXKIOW TOJIh30BaTEIbCKOM CECCUM
OyZIeT MMETh CBOIO KOMHIO. DJTO O3HAYAET, UYTO 3HAUCHHWE OJIHOM M TOW XK€ I0OaTbHOU
nepeMeHHoﬁ WHIWBUYAJbHBI B Ka)I(JIOﬁ I0JIb30BAaTEILCKON CECCUU U HE AOCTYIIHBI B JPYTHUX
IIOJIB30BATCIIBCKUX CECCCHUAIX. JIJ'I?I A0CTyIIa K O6HII/IM JaHHBIM M3 PAa3HbIX IOJb30BATCIIBCKUX
ceccHil HEOOXOAMMO HUCTIONH30BaTh CIIEIIUATBHBIC MMOTH30BaTEIbCKUE TaOMUIIbI b1,

Jns sddextuBHOrO A0cTyna K TIOOATBHBIM IEPEeMEHHBIM B 00JacTH TIIOOATBHBIX
MIEPEMEHHBIX BEIETCS XEII-Ta0IuIa IEPEMEHHBIX, 2JIEMEHTAMH KOTOPOM SIBISIETCS CMELICHHE
Hayaja LENOYKU NMEPEMEHHBIX C JaHHOM XelI-CYMMOU B 00JIaCTH NEPEMEHHBIX. Xell-cyMmma
IIEpEMEHHO BbluuciseTcs myTeM nodaiTHoi onepaunn XOR naeHTupuKaTopa nepeMeHHoM
(a HE UIMEHM MIEPEMEHHON ).

CrnenuanbHbI  OnepaTop JEKJIapUpOBaHUS TNIOOATBHBIX MNEPEMEHHBIX B MPOIETYPHOM
s3pike CYB/] JIMHTEP e ucnonb3yercss — m1o0albHON MepeMeHHON 00bsBIsSETCS JI000e
HEOoIpeeNIeHHOE UMs (Cpellu JIOKAJIbHBIX MepeMEHHbIX, PyHKIMHA U T.71.). [IpocMoTp Takux
HEOIPEe/IeNICHHBIX MMEH BBIMONHIETCA ¢ moMompio SQL-3anmpoca k cucteMHoi Tabnuie
I00aJbHBIX MEPEMEHHBIX M IPH yAaYHOM IIOWMCKE HalJeHHAs NepeMEHHasl BKIIIOYAeTCs
B CIIMCOK IEPEMEHHBIX XPAaHMUMOH IMPOLEAyphl C 3HAYEHUEM [0 YMOIYAHUIO (€CIH OHO
ObUIO 33aJaHO MpH CO3JaHUKM/MOAU(UKAIMKM T00aIbHOM mnepeMmeHHon). Ecnu 3HaueHue
[0 YMOJIYAaHUIO OTCYTCTBYET, TO IEpEMEHHAas Iepe/l HCIOJIb30BaHUEM JO0JDKHA OBITh
MHUIMAIU3UPOBAHA.

H3menenus rio0aabHBIX MNEPEMCHHBIX, ITPOU3BOANMLBIC B OIHOH IMOJIL30BaTEILCKOM CCCCHUU,
HC BHUJAHBI B APYTIUX IIOJB30BATCIIbCKUX CECCHAX — B Ka)XJI0M MOJIb30BaTEIIbCKON CeCCHU
HCIOJIB3YCTCA CBOM JIOKaJbHBIMN Ha60p TCKYIIUX 3HAYECHUM OJHUX U TE€X KE MI00AJIbHBIX
MNEPEMCHHBIX, ITOOTOMY JIA obMeHa HH(bOpMaHHeﬁ MCKAY OAHOBPEMCHHO pa6OTaIOI_I_II/IMI/I
MMOJIb30BAaTCIsIMU  CIICAYCT HCIIOJIb30BaTh HE n100aIbHEIE INEPEMCHHBIC, a CIICHUAJIBHBIC
IIOJIB30BAaTCIbCKUC Ta6J'II/II_[bI.

[moGanpHble TepeMeHHBbIE HEJIb3s MCIOJIb30BaTh B KayecTBE MapaMeTpoB JIIOOOTO THUIMa
XpaHUMBIX IPOLEAYD.

Coznanue/mMoaudukaius/ynaleHue mIo0albHBIX MEPEMEHHBIX BBITIONHACTCS C TOMOIIBIO
coorBeTcTBYOIMX SQL-KkoHCTpyKuMi (cM. nokymeHT «ChopaBouHuk 1o SQLy», pasgen
«I'noGasibHbIE IEPEMEHHbBIE POLIETYPHOTO SI3BIKA ).

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

return abc;
end;
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execute rabc () ;

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

execute company () ;
return value = AO 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 wvarchar(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 7ZZZ 1() result int
code
return abcd;//
end;

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

| 1]

5)

create or replace variable abcd int = 1;
create or replace procedure 7ZZZ 1() result int
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code
abcd:=abcd+1000; //
return abcd;//

end;

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

VYCIOBHBIN OmEepaTop MOXKET COIepXaTh HYJIb WM HECKOJIbKO BeTBed ELSEIF, a
Mocjie HUX HyJIb WIM oAHy BeTBb ELSE. Ilpu ero HWCHOJHEHHH BBIYHCISIETCA
<BHIpaxeHue ycJoBus 1>, pe3yiabraT KOTOPOro JOKEH ObITh Joruueckoro tumna. Ecnu
ero sHayeHue TRUE, BBIIOJIHAIOTCS <OIIepaTopsl 1>, U Jaliee YIPABICHUE IIEPEAACTCS Ha
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cienyromui nocie ENDIF oneparop. Eciu ero 3Hauenne FALSE, aHaJIOTMYHbIE NCUCTBUSA
BBIIIOJIHAIOTCS C BBIPAKEHUSMU U OIEPATOPAMHU IMOCIEAYIOIUX BeTBe ELSEIF, €clyu OHU
ectb. Eciii BeTBeli ELSE IF HET UM BCE 3HAUCHUs UX BbIpaXeHUN FALSE, TO BBIIIOJIHAKOTCS
<omnepatrops N> BeTBU ELSE, WK yOpaBlIeHUE nepeaaercs 3a ENDIF, eciu 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
KOJIMYECTBOM yclIOBUM ELSEIF, HO OH UMeeT 00Jiee MPOCTYIO U HAIVISIAHYIO KOHCTPYKITHIO.

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.

3HaueHue CASE-BbIpaxxeHUs1 MOCIEN0BATEIbHO CPAaBHUBAETCS C JIMTEpPATIAMH B ONIEPATOpaX
WHEN. IIpu nmepBoM COBIaJ€HUU 3HAYEHUsI BbIpakeHUss CASE C JHUTEpaJOM OJHOrO W3
oreparopa WHEN BBIMOJTHSIOTCS ONEPATOPhl, COOTBETCTBYIOIINE ITOMY YCIOBHIO (TO €CTh
JIo cieayromiero oneparopa WHEN uiau 10 ENDCASE), Mociie 4ero BBIITOJIHEHHE Ooreparopa
BbIOOpa 3aBepuaeTcs. Ecnu 3HaueHue BoipakeHUs CASE He ObUIO HaiiIeHO Cpelu CrHcKa
JIUTEPAJIOB, BBIMOJHSIETCA BeTBb WHEN  OTHERS. Eciaum oHa OTCYTCTBYET, yIpaBlIeHHE
nepenaeTcs cpa3y Ha CleAyronui 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

<BbIpa)X€HHUE> JOJDKHO OBITH Jorudeckoro tvmna. Eciau ero 3HadeHue TRUE, BBIOIHAETCS
<rteno uuKiIa> 10 ENDLOOP, mocii€e 4Y€ro CHOBA BEIUUCIIAETCS <BBIpAXKECHUE™> U IPUHUMAETCS
pelieHrue 0 MPOAOJDKEHUHU (TMpeKpaiieHun) mukiaa. Eciau 3HaueHne <BolpakeHHs™> FALSE,
yIpaBJICHUE TEePeaaeTcs Ha claeayromui mocie ENDLOOP omeparop. UToObl KOJIMYECTBO
[IMKJIOB OBLJI0 KOHEYHBIM, B <Teje LIMKJIa> 003aTeNIbHO IOJKHO BBITOIHATHLCSI W3MEHEHHE
MEPEMEHHBIX WJIH YCIOBUM, BIMSIOIINX HA <BbIPaKECHUE™.

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

<BbIpa)XK€HHUE> JOJDKHO OBITH Joruyeckoro tvmna. Eciau ero 3HadeHue TRUE, BBIOIHAETCS
<Te€JI0 ULHuKJIa> HadyuHag ¢ LOOP, HOCIE€ YEero CHOBA BBIYUCIACTCS <BbIpaXKCHUE™>
W TPUHUMAETCS pEIICHHE O MPOJODKCHHH (TpeKpalieHny) Iukia. Eciu 3HaueHue
<BbIpaXeHUs™> FALSE, ynpaBieHUE NepeaacTcs Ha cieayronmi nocie UNTIL omeparop.
YToOBl KOJIWYECTBO IIMKJIOB OBUIO KOHEUHBIM, B <Tejle IHKJIAa™> 00A3aTeJbHO IOJHKHO
BBINOJIHATHCS U3MEHEHHUE MIEPEMEHHBIX WM YCIOBUH, BIUSIONIMX HAa <BBIPAKCHHE™.

Mpumep

x:=1;

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

OnepaTop uMKna c napaMmeTpom

CuHTaKkcuc

FOR <mHMuMaamszaTopl>{, <MHMLIMAJIM3aTOP2>}
WHILE <BrIpaxeHme> [BY <umHkpeMeHT1>{, <uHkpeMmMeHT2>}] LOOP

<TeJIO LUMKJIa>

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 Hauana 1UMKIJIa BBIMIOJHSAETCS MPUCBOEHHWE 3HAYEHUN <WUHULOHMAIM3aTtopyl> wu, ecimu
3a/1aH, <WHUIAAIN3aTOpy2>, MOCJE YEero MpoBEpseTCs 3HaueHHe <BbIpaxkeHue™>. Ecium ero
3HaueHUEe TRUE, BBIIOJIHICTCA <TENIO MUKiIa>, HaunHas ¢ LOOP. Ilociie 9ero BEITTOIHSIETCS
W3MEHEHHE TapaMeTpoB HHKIA (€ClIM 3aJaHa KOHCTPYKIMS BY ..) 3aHOBO BBIYUCIISIETCS
<BBIpQXXCHUE™> W TNPUHUMACTCA pEIICHUE O MPONOJDKEHWHU (TpeKpamieHuu) mnukia. Ecmu
3HaYeHue <BbIpaxkeHUs™> FALSE, yIpaBieHHe NIepeIaeTcs Ha ciieyronui nocie ENDLOOP
oreparop.

YToOBl KOJMYECTBO IHUKJIOB OLUIO KOHEUHBIM, B <Tejle IMKIA™> HIH B KOHCTpYKLIUH BY
. 00s3aTeNIbHO JOJDKHO BBINIOJNHATECI W3MEHEHUE 3HAYECHUM [IapaMeTpOB WJIM YCIIOBUH,
BIUAIOIINX Ha <BBIpa)KCHUE>.

Mpumepsbl

1)

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

x[1]:=0;

endloop

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

x[1]:=0;
i:=1+1;

endloop;

1:=1;

while i<=10 loop

x[1]:=0;
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
CJ'ICI[yIOIJ.ICfI HUTCpallMi TOTO KC€ HHKJIA, B TCJIC KOTOPOI'O0 OH 3aJaH (BCG oneparoper 10
KOHIIA TCJIa NHKJIa IIPOITyCKATCA, TO CCTh OH KaK ObI HUMUTUPYCT 663yCJIOBHLIfI nepexoa Ha
KOHEYHBIM OIIepaTrop HuKJa, HO HE 3a MMPCACIIbI CaMOI'0 I_II/IKJ'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 pe3ysbrare UCHOTHEHUS 3TOrO ONEPATOpa BHIIIOJIHEHUE MPOLEAYPHI 3aBEPIIAECTCA,
U yhpaBleHHE TNepenaeTcss MO0 B BBI3BIBAIOIIYIO IPOLEAYPY, €CIH Takas ecThb, JIMOO
(dbopMuUpyeTCs ¥ OTCHUTACTCS OTBET Ha 3alPOC, BBI3BABIINI MPOIIETYPY.

ITpu Bo3Bpare u3 mporenyp out-napamerpsl U result-3Hadenus tTuna CHAR JOMONHSAIOTCS 10
3aJJaHHOM JUIMHBI CIIpaBa NpooenamH.

[Tpu oTcyTcTBUM B npouieaype oneparopa RETURN pe3ynbraT Oyznet NULL, pu OTCYTCTBHH
B Tpurrepe oneparopa RETURN pesynbrat Oyaer 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
BbI3bIBacTcsl RESIGNAL wnmm, eciu sapo CYBJ[ JIMHTEP He 3anymeHo ¢ KiIrOUOM
/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.

®opmar <zanpoca> pacCMOTpPEH B pasneine Boinonnenue 3anpoca. st OTKpeITUS 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 3aKiiroyaeTcss B KaBbIYKH U JIOJDKHO OBITH TOMYyCTUMO ¢ Touku 3peHust CYB/]
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 NPETPaHCIMPYEMBIM 3alIpOCOM:
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) KypCoOp C IOMHAMMUECKMM 3alIpPOCOM:

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 NpolenypoM, BO3BpallanleM Kypcop:
open b as "cursor b" for call prc retcur ("auto");

BbiGopKa AaHHbIX U3 OTKPbLITOro Kypcopa

CuHTaKcuc

FETCH <uMsa KYPCOPHOM HepeMeHHON> [<opmueHTaums>] [INTO <nepemMeHHas>

[, 117
OnucaHue

JlaHHBI# orepaTop BIOMpPAET OUEPEAHYIO 3aIIUCh U3 KypCcopa COIIacCHO OPUEHTAIMHU. 3alUCH
Kypcopa MOTYT conepkarh He Oosnee 255 ctonbuoB. PesynbraTsl 3ammcu AOCTYIHBI Yepe3
MepeMeHHbIe, 3aJJaHHbIC B oMK I NTO WK Yepe3 MoJIs KypCOPHOU IIEpEeMEHHOM, 0OpalieHne
K KOTOPBIM OCYILIECTBIISIETCS CIEAYIOLUM 00pa3oM:

<UMS KYPCOPHOM MNEPEMEHHOW>.<VMsS I[10JIg>

<OpMeHTaLU/IFI> 3a1aCTCA OAHUM U3 CICAYIOIINUX 3HAUCHMUIA:

* NEXT — cienyrolas 3alluch,
e PREVIOUS — npenpiaymas,
* FIRST —mnepBad;

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

* RELATIVE <BHpaxeHMe> — 3alllUCh, paCOJIO’KEHHAsI Ha BBIYMCIIEHHOM B BBIPpa)KECHUU
PACCTOSIHMM OT TEKYIIIeH 3amicH (pacCTOSTHUE TOJDKHO OBITH 1IETTOUNCIICHHBIM).

Ecin OpHeHTalus He 3aJaHa, npearoaaraercs 3HadeHue NEXT.

Jis opraHM3anuy LUKIa 1O BBHIOOPKE HCHOJIB3YETCsl KOMOWHAIMS omnepaTtopoB FETCH
¥ OOBIYHOro IUKIa WHILE, B YCJIOBHM KOTOPOTO CTOUT BBI30B CTaHAAPTHOW (YHKUIUHU
outofcursor(). Kpome outofcursor ects eme ¢yHKuuu rowcount() s TOIXyYEHHUS
KOJIMYECTBA 3aruceil BHIOOPKHM NAHHBIX W errcode() Ais MOMydYeHHUs Kojxa 3aBepiieHus (B
cllydae, €CJIH OH HE MePEeXBaThIBACTCS OJI0KOM 00pabOTKH UCKITFOUEHUH ).

create or replace procedure example fetch() result int
declare

var s cursor (nm char (20));//
code
print ("Cnmcok mMomesen 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 KOHCTpYKIMU INTO <nepemeHHas> [, ..] OPUBEIEHO B MyHKTe Beinonnenue
3ampoca.

IIpn nomnbiTke caenars FETCH I HEOTKPBITOIO Kypcopa T€HEpUPYETCS HCKIIIOYEHUE
CURNOTOPEN.

Ecnu npu 3amycke siapa CYB/] 6611 3anan kimtod /COMPATIBILITY=NOREC EXCEPTION
(cMm. mokymentsl «3amyck u ocranoB CYBJl JIMUHTEP B cpexe OC Windows», pasaen
«Kiroun coBmectumoctu ¢ SQL-crannaprom u apyrumu CYB/I»«3anyck u ocranoB CYB/]
JIMHTEP B cpene OC Windowsy, pa3nen «Kmroun coBmectumoctr ¢ SQL-cranmaprom u
apyrumu CYB/I» u «3anyck u octanoB CYBJI JIMHTEP B cpene OC Linux», paznen «Kitoun
coBMmecTuMocTu ¢ SQL-crannaprom u apyrumu CYb/I»«3anyck u ocranos CYBJI JIMHTEP
B cpene OC Linuxy, pazaen «Kiroun coBmectumoctu ¢ SQL-crannaprom u apyrumu CYB/»
«3anyck u ocranoB CYBJ] JIMHTEP B cpene OC Linuxy», paznen «Kiroun cOBMECTHMOCTH
¢ SQL-cranpaprom u apyrumu CYBJl»), To npu BbinogHeHMM FETCH mpu OTCYTCTBUU
CIIElyIOLIEH 3alUCH B Kypcope OyJeT TeHepupOBaThCsl HCKIoYeHue 2 (NO  DATA).

Mpumepsbl
fetch a;

fetch b previous;
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fetch ¢ relative offset * size -1

~e

3akpbIiTUe Kypcopa

Ha3HauyeHue

Omnepatop 3akpbITHs Kypcopa IMpelHa3Ha4eH I MpeKpamieHus: padoTbl € OTKPBITHIM
KypCOpOM M 0CBOOOXKIEHUS UCTIONIb3YEMbIX IIPU OPTaHU3aI[MN Kypcopa pecypcoB.

CuHTaKkcuc

CLOSE <uMS KYPCOPHOM IIE€PEMEeHHOM>;

OnucaHue

HcnonwszoBanue omneparopa CLOSE He 00s3aTeNbHO: MpPHU 3aBEPLIEHUU NPOTpaMMbl BCE
OTKPBITBIE KypPCOPBI 3aKPBIBAIOTCS aBTOMATUYECKHU, KPOME KypCcopa, KOTOPBIA BO3BpPALAETCs
KaK pe3yabTaT B PoLEAype KypCcOpHOro Tuna. B mociennem ciaydae Kypcop, Ha000poT, He
JOJIZKEH SIBHO 3aKPBIBATHCS.

IIpu nonsITKE 3aKPBITh HEOTKPBITBIA KypCOp IIPOUCXOAUT UCKIroueHrne CURNOTOPEN.

BbinonHeHue 3an poCa

HasHauyeHue
Omneparop 3anpoca npeaHa3HavYeH I OpraHu3aui HemocpeacTBeHHol padotsl ¢ CYB/I.

B XpaHuMBbIX mporenypax JOMYyCTHUMBI JIBa BHUJA 3alpOCOB: MPETPAHCIUPYEMbIE, KOTOpHIE
pa3duparoTcs Ha ATare TPAHCIALUHU MPOLEAYPHI, B THHAMHYECKUE, KOTOphIe (hOPMUPYIOTCS,
TPAHCIMPYIOTCS Ha 3Tarle BBINOJIHEHUS MPOLEAYPhl U Cpa3y ke BbINONHsIOTCS. [Ipuopurer
0o0OMX THIIOB 3allpOCOB HACIEIYETCs OT POAUTENbCKOro kaHaina. IIperpaHciaupyemsle u
JUHAMUYECKHE 3alpochl AETSATCS Ha 3alpochl BO3BpAIIAIONINE BBIOOPKY MAaHHBIX W HE
BO3BpAIAIOIIE BHIOOPKY JaHHBIX. 3ampoChl, BO3BpAILIAIONINE BBIOOPKY AAHHBIX, MOTYT
OBITh UCIOJB30BaHbl B Kypcopax (cM. MyHKT OTKpeITHE Kypcopa). TeKkcT 3ampoca JOKeH
OKaHYHMBATHCSI 3HAKOM (;) ¥ OBITH 3aKIIFOUYCHHBIM B TBOWHBIC artocTpodsr ().

B kadecTtBe MMPETPAHCIIMPYCMBIX 3aIIPpOCOB 00BIYHO HCIOJIB3YIOTCA 3aIlIPOCHI C ITapaMETpaMHu.
3ar1poc TPAaHCIUPYCTCA U COXPAHACTCA B BI[ Ha »Tane BeIOIHEHUS K NpETPAHCINPOBAHHOMY
3aIIpoOCy MPUBA3BIBAKOTCA BBIYUCIICHHBIC [TAPaAMCTPhbI, €CJIIN OHU CCTh.

B kxauecTBe TUHAMHYECKUX 3alpPOCOB MCIOJIB3YIOTCS 3alPOCHI, TEKCT KOTOPHIX Ha MOMEHT
TpPaHCIALMU TpOLeypbl Heu3BecTeH (OH (popMUpyeTCs B BUAE CUMBOJBHOTO BBIPAKEHUS
XpaHUMOW TMPOLIEAYpOl B Tpolecce €€ BBINOJHEHUS, MO3TOMY CHHTAaKCHYECKUH U
CEMaHTHYECKHI KOHTPOJIb TAKOTO 3alpoca MPOU3BOAUTCS MPH BBIIIOJIHEHUU MPOLIETYPHI).

Ecnu mpu BBIONHEHUM 3arpoca OOHApYKHBAETCS OMIMOKA, MPOUCXOAUT MCKIIOUEHHE C
COOTBETCTBYIOLIUM KOJIOM 3aBEPILIEHUS.

CuHTakcuc
<BBINIOJIHEHME TMPETPAHCIMPYEMOTO 3anpoca>: :=

EXECUTE <zamnpoc> [{, |[USING} <mapametrp> [, ..]] [INTO
<nmepemeHHasa> [, ..]1;
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<BBIIIOJIHEHME IOMHAMMUECKOI'O 3alpoca>: :=
EXECUTE DIRECT <BrEpaxeHMe CHUMBOJBHOTO TuHna> [{, |USING}
<napameTp> [, ..]]1 [INTO <nepewmeHHasa> [, ..]1;

OnucaHue

1) Oneparop EXECUTE m03BOJISET BBIIOJHUTH JI000H 3ampoc (B ToMm yucie u SELECT) 1o
otnenbHOMY KaHairy CYBJ] JIMHTEP, kotopslii HEIBHO OTKpPBIBAETCS MPU 00pabOTKE ATOTO
oreparopa (ero 3aKpbITHE TIPOU3BOUTCS B 3aBUCUMOCTH OT 00OpabOTKH TPaH3aKIUN).

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

3) IMapamerp INTO <nepemeHHas> [, ..] 3a/aeT CIHCOK CKAISAPHBIX EPEMEHHBIX, B
KOTOPBIN JTOJKHBI OBITh 3arpy>KeHbl BbIOMpaeMble 10 <3ampocy> 3HaueHus. KonnuecTBo
U TUI JAHHBIX CKaJSPHBIX IEPEMEHHBIX JOJLKHBI COOTBETCTBOBATH KOJIMYECTBY M THUILY
JAHHBIX BBIOMpaeMbIX M0 <3alpocy> 3HaueHHWH. 3ampoc BBIOOPKU JOJKEH BO3BpAlaTh
TOJIBKO OZIHY 3amuch (IpU BO3BpALEHUHU O0Jiee OHOM 3aKCH B CKAIAPHYIO IEPEMEHHYIO
OyleT CreHepupOBaHO UCKITIOueHne BADPARAM).

Jns <nepemMeHHOI™> Oy CKatoTCs BCE IPOCThIE TUIIbI TAHHBIX, KpoMe BLOB 1 EXTFILE.

B Hpumeuyanne
Ecnu pesynbrar <zampoca> — mycrast BBIOOpKa, TO <lepeMeHHas™ COXpaHUT 3HaYeHHE, KOTOPOe
ObUIO0 Mepe] BhINONHEHHEM EXECUTE .. INTO ..

4) Ecnu 3agana onmust DIRECT, TEKCT 3arpoca Mpu CO3/1aHuU MPOLEaAypbl HE IPOBEpsIeTCs,
a nepenaercs Hanpsimyto sapy CYBJl JIMHTEP npu BeImosHeHWH MpoONEAyphl, TO €CTh
CUHTAaKCHYECKUN M CEMaHTUYECKHM KOHTPOJb 3alpOCa BBINOJIHSAETCS MPU UCIOJIHEHUH

MPOLEAYPBHIL.

Ecnn onumss DIRECT He yKa3aHa, CHUHTAKCUYECKMH W CEMAHTHYECKHI KOHTPOJIb
<3arpocCa> BBIIOJHACTCA Ha dTare CO3JaHus MPOLCAYPhI.

Cpasuure (Tabnuua t1 orcyrcrByet 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
TPaHCJIAUUN
RETURN VINST ID;
END;
5) Ecnu 3anmanbl onmuu DIRECT W <mapaMeTpbl™>, TO BO BpPeMs BBITIOJIHEHHs OIepaTopa

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

B Hpumeuyanne
Pexomenpayerca ucrnonp3oBarh onuui0 DIRECT TONBKO B CUTyalMsX, KOIZla CTaTHYECKas
KOMIIWIALIUS 3a[IpOCa HEBO3MO)KHA — HAIIpUMep, IPU TMHAMUYECKOM yKa3aHUU UMEHH TaOIHILIbI
WM UMeH cTo0uoB. HexenarenbHo ucnosib3oBanue oneparopa EXECUTE ¢ onnueid DIRECT
JUIsl TIOICTAHOBKH MapaMETPOB B 3alIPOC, MMOCKOJIBKY 3TO ropas3io 3((eKTUBHEE BBIMOIHACTCS
MIpX IOMOIIM cTaTHdeckoro EXECUTE.
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6) B pesynbrate BbInonHeHUs oneparopa EXECUTE MOXET BO3HUKHYTb HCKIIOYECHHE,
cootBercTBytollee koay 3aBepiieHuss CYB/] JIMHTEP (tak ke, kak ¥ npu BBIOJIHEHUU
oneparopoB OPEN, FETCH u CLOSE).

7) 3ampoc MOXKET TPaHCIMPOBaTh OJMH IOJb30BaTelb, a BBINOJHATH JPYyroi (B ciyuae,
€CJIM 3anpoc ykazaH B koMaHJae EXECUTE, u npoleaypa BBIIIOJHACTCA HE B peKUMEe AS
OWNER). IIpoBepku Hamuuusi IPUBUIETHH MIPU 3TOM MPOBEPSIOTCS AJIS BHITOIHSIOIIETO
MOJIb30BaTENs, @ HE Ul TpaHcaupytomero. OT TpaHCIMPYIOLIETo MOJIb30BaTesst OepyTcs
TOJIBKO YMOTUaHHs (IPeX/ie BCEro ero TEKyulas cxema).

Ectb pasznuuue ¢ nericteuem komanasl EXECUTE DIRECT HpHU BBIIOJHEHUU IIPOLIELYPBI
He B pexknuMe AS OWNER — TaM U IIpaBa MPOBEPSAIOTCS A1 BHIIOIHAIOLICIO TT0JIb30BaTEIs,
U yMOJTYaHHs OepyTcsi ero xe.

[Tlonep3oBaTens CREATOR: co3maeT npouedypy C KOMAaHIOWM:

EXECUTE "SELECT * FROM TBL;"

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

[Tlonp3oBaTens CREATOR: co3maeT npouedypy C KOMAaHIOWM:

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;
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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]; // oTkaT M3MEHEHUM

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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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.

IIo yMoONYaHUIO LEIOYUCICHHBIE JUTEPANbl MMEKT TUn SMALLINT, mO3TOMYy IIpU
WCIIOJB30BAaHUM HMX B BBIPAKEHHUAX BO3MOXKHO IIEPEIIOIHEHUE pe3yibTara BbIpaXKEHUs
(HampuMep, TAKOTO, KaK 2 *2* 2% 2% 2* QX QX QX QX Q4 24 24 2% 2% 2% 2% 2). UTOOBI pe3yabTaT
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 pa3sMEPHOCTH (HAPUMEp, 2*21*2*2, 2*21*2*2b).

B Hpumeuyanne

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

Ecnu npu BelUKMCIIEHNN BBIPAKEHUS TPOUCXOAUT IOIBITKA JIEJIE€HUS HA HOJb, TEHEPUPYETCS
uckiroueHre DIVZERO, a pe3yJapTaToM AeneHus cuutaercsa NULL.

MaxkcumanbHasg JJIMHA pe3yJbrara CHUMBOJBHOTO MWK OaiToBoro BelpaxkeHus — 3910
cUMBOJIOB (0aifToB) (1st BeIpaxkeHuit Tuna UNICODE — 1955 GaiiToB).

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 npu BBINOJHEHMM OIEpauuil JEJICHUs 3HAUYCHHUE JEIUTeNss paBHO O, MPOUCXOIUT
uckinodenne DIVZERO, a pe3yJIbTaToOM AEJICHUSA 6yI[eT 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 (CIUAHUE) CTPOK;
b
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Beipaikenus

¢ «-»I KOHKaTcHalus CTPOK oe3 MMPOMEIKYTOYHBIX Hp06eHOB.

B Hpumeuyanus

1. MakcuManabHOE 4YHCIO CTPOK-ONEpPaH/IOB B ONEpalud KOHKAaTeHAllud paBHO 255,

MaKCUMaJlbHasl IJIMHA Pe3yJIbTUPYIOIIETO 3HaYeHHs He JOJKHA MPEBBIIIaTh MAKCUMAaJIbHYIO
JunHy Tuna CHAR (VARCHAR).

. Ecmu snpo CYB/] 3anymieHo ¢ xiodyoM /COMPATIBILITY=ORACLE, TO pe3ylbTaToM

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 onepauuu oTHOIIEHHsS OWHApHbIE, OHU JOJDKHBI COEAMHATH [JBA CPAaBHMBAEMBIX
BBIPA)KEHHsI COBMECTUMOTO THIIA. J[OMMyCKAeTCsl CpaBHEHUE BBIPAKEHUN BCEX THUIIOB, KPOME
KYPCOPHBIX I€peMeHHBIX. [Ipn 3TOM BBIpaKEHHsI JIOTHYECKOIO THUIIA MOTYT CPAaBHUBAThCS
TOJILKO OTPAHWYCHHO: Ha PABEHCTBO WJIM HEPABEHCTBO. BrIpaykeHne M000ro THIIa MOKHO TaK
e cpaBHUTH ¢ NULL Ha paBEHCTBO WJIM HepaBeHCTBO. CpaBHEHHE JIaT IPOU3BOJUTCS TOUHO,
C YYE€TOM BPCMCHU 10 THUKOB.

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 onepanaamu (WM BBIPAKEHUSAMH) TUMA «Jaara» (tuna DATE) TOMyCTHUMBI CIEIYOIINE
olepaLuu:

* «$» — BBIUUCIIEHNE PA3HOCTH MEXKAY JABYMs JaTaMH B JHSX (pe3yabraT — IeJI0€ YHCIIO).
O06a omnepanya TOMKHBI UMETh TUI JaHHBIX DATE. [lpu BeIYMCIIEHNN Pa3HOCTH AaT Yachl
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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 BeIpa)Ke€HHE CIpaBa JOHKHO OBITh UMCIIOBOTO THUIIA.

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
yMmoia4anuio DEFAULT;
* IIpH BBEIIOJIHECHHUHU ONEpalliU IIPUCBOCHUS,

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

* 3HAUEHUE IOJIIM Kypcopa MOXKeT ObITh IPUCBOEHO JHOO0 MpH BhIMOIHeHNH FETCH, mu60
omnepaTropoM MPHUCBOCHUS,

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

Ha3HauyeHue

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

CuHTaKkcuc

<UMS

[IePEMEHHOM> : =<BEIpaXeHMe>

OnucaHue

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 kauecTBe mpaBoii 4acTH MPHUCBOEHUS MOXET MCIONb30BaThcsi NULL. Takoe mpucBoeHHe
TOXKE MHTepHpeTupyeTcs kak NULL, M03TOMY JAOMYCTUMO MPUCBOEHHUE BHUIA:

s := d := NULL
JlaXxe eciu 1, s 1 d uMeroT paszHble TUIbI (NULL COBMECTUM CO BCEMH THUIIAMM).

B kagecTBe npaBoﬁ YaCTHU IPUCBOCHUS MOKCT UCIIOJIb30BATHCA BbI3OB IIPOLUCAYPhI:

p_var := proc(paraml, param?2);

call

aJIFTEPHATUBHBIM CIOCOOOM MPUCBOCHHUS 3HAUEHHS MEPEMEHHOW IpPU BBI30BE MPOLEHAYPHI
ABJIAETCS. KOHCTPYKLUS BUJIA:

proc (paraml, paramZ) INTO p var;

E Hpumeuanue
B <6.]10Ke KO,Ha> TpUrrepa 1jis IpuCBOCHUA 3HAYCHUA HepeMeHHOﬁ C UCITOJIB30BAHHUEM BBI3OBA
npoucaypbl JOIMYCTHUMO HCIIOJIBb30BATh TOJILKO KOHCTPYKIIMKA BU/JIA:

call

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

CuHTaKkcuc

EIF <sl><yorumueckoe BHpaxeHue><s2> <polpaxeHuel>[ ELSE
<BBIpaxeHMe”Z>]

<gl>:=][

<g2>:=]

OnucaHue

KBanparubie ckoOku nocie EIF ABISIOTCS 0053aTeNIbHOM YaCThlO0 CUHTAKCHCA.

IIpy BBIYUCIIEHMM YCIIOBHOTO BBIPDAKEHHUS CHAa4dala BBIYUCIETCA <JIOTMUECKOE
BEIpaXEeHMe>, 3aTeM, €ClIH €r0 pe3yiabraT TRUE, BBUHUCIAECTCS <BHIpaxXeHMel>, HHa4ye
BBIYHCIIAETCS <BEIPAXeHMeZ>, €CJIM OHO YKa3aHo.

B ycinoBHOM BbIpaskeHHH BETBb ELSE <BHpaxeHMeZ> MOXKET OTCyTCTBOBAaTh. B 3TOM
cllydyac MIpH JIOXXKHOM 3HAQUCHUMU <JIOTMYUECKOT'O BHPAXEHMS> PE3yJbTaT YCIOBHOIO
BbIpaXeHUA — NULL.

Mpumep

create or replace procedure p eif (

in i a int default 0; //
in i1 b int default 0) result int for debug
code
return eif[ i a <1 b ] i a else i b; //
end;
call p eif (3, 4);
// 3
call p eif (3, 2);
/] 2
70
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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.

72

© Ipouenypuslii 13b1k. AQ HIIIT «PEJIIKC», 1990-2026



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 tumbl BXoaabIx mapameTpoB (IN, INOUT, OUT) MOTYT OBITh OOBSIBIICHBI C TUITOM 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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ITpouenypsl ¢ KypCcOpPHBIM apaMeTpoM

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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Pabota ¢ Tnom aaHHbIx BLOB

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 ¢

"Heckonbkumu BLOB-3Hauenusimu

add blob JloGaBnenue nopiuu AaHHbIX B KoHell BLOB-3Hauenus (3anuce B

IMPOU3BOJIbHOC MCCTO HE JIOHYCTI/IMa)

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 [Tonmyuenue napopmanmu u3 onucarenss BLOB-3Hauenus
modify blob_type Tunuzanus BLOB-3nauenus

length Jlnnaa BLOB-3Hauenus

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;
* 1ocie BIOOpKH onpezeneHHon 3anucu (FETCH);
* mocie 100aBIeHrs] HOBOM 3arucH B TaOJHILY.

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 UIMEHHO, C MOMOIIBI0 KypcOpoB M omneparopa EXECUTE, B ¢yHkuusax 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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Pa6ora ¢ Tunom nanusix BLOB

* ecnu HeoOxoauMo pabotars ¢ BLOB-3HaueHnem ams 3amMcu, KoTopas ObLia BbIOpaHa B
pesynsrare BoinonHenust SELECT-3anpoca ninu INSERT-3anpoca oneparopom EXECUTE,
CCBUIKA Ha KypcoOp He 33aJaeTcsl, U cpa3y MepeUUCIIIOTCS OCTaIbHbIE MapaMeTphbl (PyHKIMH.

[Ipu pabore ¢ BLOB-gmanHBIMEH mepBBEIM cHocoOOM (4epe3 Kypcop) B ONHCAHHH
Kypcopa HCIIOJIb3YyEeTCsl KIIoueBOe ClI0BO BLOB sl yKa3aHUS IOJIsi, KOTOPOE B BBIOOpPKE
cootBercTByeT crondy turnma BLOB. Ilpu BriGopke 3ammceit SELECT-3ampoca nmist momst
tuna BLOB BO3BpamIaeTcss TOJBKO MH(POPMAIIMOHHBIA 3arojoBOK IiHHON 14 Oait. s
pabotel cooctBenHO ¢ BLOB-3HaueHusiMu (dreHue, n1o00aBlIeHUE, OYMCTKA) MCIIOIB3YIOTCS
CrienuanbHble CcTaHnapTHele ¢QyHKuuH. PaxTrueckun KimrodeBoe cioBo BLOB sBisercs
CUMHOHMMOM i1 BYTE (14), B Takoe IOJ€ KaK pa3 U CYUTHIBACTCS 3aroyioBok. [lonezHon
uHpOpPMaIUei, KOTOPYI0 MOKHO M3BJI€Yb M3 3aroJIOBKa, sBIsieTCs pa3mep nopuuu BLOB-
naHHbIX. [ ero nmomyuyenus ucnonbdyercs ¢yHkuus blob_size.

Urenne nanubix 13 BLOB-3HaueHMs OpraHn30BaHO TaK, YTO KaXK/IbIF HOBBIM BHI30B (DyHKIIUH
YTEHUsSI BBIOMpAET odepeaHyr uHpopmarmio, pacnoinokeHHyo B BLOB-3HaueHun, cpasy
MOCJIe T€X JIaHHBIX, KOTOPBIE ObLTN MPOYUTAHBI MPEIbITYIIUM BHI30BOM (MJIM C Ha4asa, €Ciu
C MOMEHTa BBIOOPKHM TEKYIIEH 3amucH OTepaiyii YTCHHUS elle He ObLI0). DTO aHAJIOTHYHO
YTEHUIO IaHHBIX U3 MOCIeI0BaTeIbHOrO (haiiia 1 10CTaTouHO y100HO B UCTOIb30BaHuH. Eciu
HEO0OXO0MMO TIPOU3BECTH UTEHUE C KOHKpeTHOU no3utinu B BLOB-3HaueHnuu, nepes BHI30BOM

(GYHKIMHM 9TEHUS MOXKHO YCTAaHOBUTH yKa3aTellb TEKYIICH IMO3HMIIMU C ITOMOIILI0 (PYHKIINN
seek blob.

[TonbiTka pabotsl ¢ BLOB-3HaueHusiMu Takum o0pas3om, Korja cHayana Beionpaem BLOB-
3HaueHue, 3areM paboTaeM c Jpyroi Tabnuuei (Hampumep, nenaeM insert), 3aTeM CHOBa
BO3BpamaeMcs k crapomy BLOB-3HaueHHI0 B paMKax BHYTPEHHETO KaHajia mpoueaypsl (To
€CThb JIEJIAEM 3TO BCE HE TI0 Pa3HBIM KypcopaM), sIBJISIETCS HEAOITYCTUMOM.

Uro0OBl peann3oBarh TaKyl0 cXeMmy pabOThI, HEOOXOIWMO HCIIOB30BATh JOMOHUTEIBHBIN
Kypcop, o koTopoMy BezieTcst padota ¢ BLOB-3nauenusimu.

YctaHoBKa Tekyuwero BLOB-cton6ua

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

<KypCOpP>— KypCOpHas IepeMeHHast, Ui KOTOpoil ycTanasiusaercsi Homep BLOB-cTon6ma
(ecnu He 3a1aH, TO QPyHKIMS IPUMEHSETCS Ui KaHalla oneparopa EXECUTE);

<uomep> — Homep BLOB-cronb6ua.
OnucaHue

BrimonnsieT nepexiitouenue Bcex GyHKImii no padore ¢ BLOB-3HaueHns MU 3anmceii BRIOOPKU
JAHHBIX Ha paboTy ¢ 3a1aHHBIM cTo01oM. Ecinu 3Hauenne napamerpa <zomep> paBHo 0, TO
MIPOMCXOIUT MepeKIItoueHne Ha nepsblii ctonber Tuna BLOB. Kpome Toro, mocie ee Bei30Ba
cOpaceIBaeTCs BHYTPSHHHMI cdeTunk mo3utin BLOB-3HaueHwsI 17151 YTeHUs, TO €CTh PYHKIIUN
tuna read_blob HauHyT ynTaTh MOPIHIO AaHHBIX ¢ Havyana BLOB-3HaueHus (1715 n3MEHEHUS
MO3UIMH YTEHUS HEOOXOIUMO HCIIONIb30BaTh QyHKIHIO seek blob).

[Nob6aBneHne AaHHbIX B KOHel BLOB-3HauyeHus

CuHTaKkcuc

add blob ([<xypcop>,] <3Hauenmume>[, <pasmep>]|[, <Homep BLOB-
croybua>]) ;
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Pa6ora ¢ Tumom nannsix BLOB

<KypCOPp> — KypCOpHasl IEPEMEHHA;

<3HaueHue> — MepeMeHHas Tuna BYTE/VARBYTE wid 3HaYeHHE J0O0OTO APYroro
CKaJIIpHOI'O THUIIA,

<pasmep> — UCIOYUCIICHHOC MOJIOKUTEIIBHOC BBIPAXKCHUC,

<uoMep BLOB-cTosbua> — nopsaakoBelii Homep BLOB-cTonbna B Tekymiel 3amucu
BBIOOPKH JIaHHBIX, OTCUET HAYMHAETCs ¢ 1.

OnucaHue

OyHkuMs 106aBIsgeT MOpLUIO NaHHBIX B KoHel] BLOB-3nauenus 3agannoro BLOB-cTon61a
TEKYILEH 3allHUCH.

HapaMeTp <3HaudveHme> ONpPECACIIACT I[O68.BJ'I$I€MYIO MOpUUIO JaHHBIX.
Bo3MoxHBI ABa cirydas:

1) ecnu 310 mepemeHHas Tuna BYTE, TO B KayecTBe NOPLMU JaHHBIX Oepercs
COOTBETCTBYIOIIAsl IOCIEIOBAaTEIbHOCTh OalT, yKa3zaHHas B MapameTpe <pasmep>
JUIMHBL. DTO caMblil 001IHii crI0c00, TaK KaK OH MO3BOJISET 3aMUCHIBATh JIIOObIEC JaHHBIE;

2) ecnu <3HaUYeHMe> —3TO BbIpa)XKEHUE APYTUX TUNOB, TO K BLOB-3HaueHuto no0aBIsieTCst
JIBOMYHOE IPEICTABICHUE NMOPLUU JAHHBIX U1 KOHKPETHOM MaluHbL. B yacTtHOCTH,
3HaueHus Tuna DATE 3amuChIBAIOTCS KaK J[Ba YETHIPEXOAWTOBBIX ymcia (Tuma INT),
[IEPBOE U3 KOTOPBIX COAECPKUT KOJIMYECTBO JHEH, NMPOLIEAINIMX C Hayajla Haleu 3pbl, a
BTOPO€ — KOJIUNYECTBO TUKOB (coThIX moiei CGKYH,ZU:I), MpOLIESAINX C HaJajia JHs (MMeHHO
TaK IIPEACTABIAIOTCA 3HaueHUA TUIa DATE BHYTPH NMOACUCTEMbBI XpPaHUMBIX npouenyp).
3Hauenns thna CHAR m VARCHAR 3amUCBHIBAIOTCS KakK JBa OaiiTa IJIMHBI CTPOKH, JBa
Oaiita KOOUPOBKU U COOTBETCTBYIOIICE KOJIHMYCCTBO OaliT camoi CTPOKHM IOciIe HUX. B
9TOM ClIydae JIMHY HOPLHU JaHHBIX YKa3bIBaTh HE Tpe6yeTc;1, TaK Kak oHa u3BecTHa. Jis
3HaueHUM Thia NCHAR u NVARCHAR 3aluch aHAJIOTWYHA, 3a MCKIIIOUEHHEM JABYX OaiT
KOIMPOBKU. OHU OTCYTCTBYIOT, TaK Kak JUIsl JaHHBIX TUIIOB OHA MO yMoJYaHuto UTEF-16.

B Hpumeuannus

1. B oboux ciyyasx, €ciu JJIMHA MEPEMEHHOU <3HaueHme> OOoJbllIe JUIMHBI, YKa3aHHOU B
napamerpe <pasmep>, TO Jo0aBisieMas MOpIHs JAaHHBIX OyneT oOpe3aHa 10 3aJlaHHOW B
mapamMeTpe <pa31v1ep> AJIMHBI; €CJIM MCHBIIC — JJOIMMOJIHCHA HYJIAMH.

2. Bce nannsle, no6asnennsic B BLOB-3HaueHue, MOTYT OBITh aJICKBATHO CYMTAHBI C TOMOIIHIO
¢bynkuuit utenns read_blob.

[Tapamerp <paszmep> MOKHO ONPEACIIUTH TOJIBLKO I TUIa BY TE.

Jns  Bcex  OCTalnbHBIX  TUIOB  MOJE  <pasMep>  UHTEPIPETHPYETCA  Kak
<unomMmep BLOB-cTosbua>.

Bo3Bpalwjaemoe 3Ha4yeHue

®yHkuus Bo3Bpaniaet kof 3asepiieHus CYB/ JIMHTEP.
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Pa6ora ¢ Tunom nanusix BLOB

UYteHune paHHbIX U3 BLOB-3HayeHusa Ha oOLwem
YPOBHEe

CuHTaKkcuc

read blob ([<xypcop>,] <Bybep>, <paszmep>);
<KypCOp> — KypCOpHas IEPEMEHHa;
<Bybep> — nepeMeHHas Tuna BY TE/VARBYTE;
<pasMep> — [HEJOYUCICHHOE MOJIOKUTEIFHOE BRIPAKEHHUE.
OnucaHue

@DYHKITMS BBITIOJHIET YTEHHE TTOPIIMH JIAHHBIX U3 ycTaHoBIeHHOTOo BLOB-cTON011a Tekymei
3aMmrcH Ha O0IIEM YPOBHE, TO €CTh MOCIIe0BaTeIbHOCT 0aiiT 3 BLOB-3HaueHus 3aHOCUTCS
«KaK €CThb» B MacCUB O0alT <Oy dhep>.

[Tapamerp <paszsmep> onpenenaseT MAaKCUMaJIbHBIM pa3Mep CUUTHIBAEMOM MOPLMHU JAHHBIX.
N3 BLOB-3HaueHus CUUTHIBAECTCS MOPUHUA TAHHBIX, MEHbIIAS WUJIA PABHAS 10 JUTMHE 3HAUCHUIO
napameTpa <pasmep> (pa3Mep NOPIHUHA MEHbIIIE ITOTO MapameTpa, eciii B BLOB-3Hauenun
OoJbllIe HET JaHHBIX).

Bo3Bpalwjaemoe 3Ha4YeHue

1) KonuyecTBo peasibHO 3arpy>Ke€HHbIX B <Oydep> OaT.
2) Kon 3asepuienust CYBJ] JIMHTEP, kotopelilt MOKET OBITH MTOSYyY€H C NOMOIIbIO (YHKIIMH

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

CuHTaKkcuc

read blob int ([<xypcop>]);
<KypCOP> — KypCcOpHas epeMeHHasl.

OnucaHue

Oyukuus npeaHasHadeHa ans 4yreHus u3 BLOB-3nauenuss 3amanHoro BLOB-ctonbia
TEKyIIEeH 3aliCcu JaHHbIX TUna INT.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3ULMM ISl YTEHUS HAXOAUTCS
JIBOMYHOE Mpe/ICTaBlIeHNe JaHHbIX THIa INT, kak onucaHo B ¢pyHkuuu add blob.

Bo3Bpalwjaemoe 3HayeHue

1) CunranHbie qaHHbIC THIA INT.
2) Kon 3aBepmienus CYBJl JIMHTEP, koTopslii MOXET OBITH MOJYYEH C TOMOIIBI0 (YHKITUN

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

CuHTakcuc
read blob smallint ([<xypcop>]);
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Pa6ora ¢ Tunom gannsix BLOB

<KypCOp> — KypCOpHas IIepeMeHHasd.
OnucaHue

Oyukuus npeaHasHadeHa ans yrenus u3 BLOB-3nauenus 3amannoro BLOB-ctonbua
TeKyIIel 3arucu JaHHbIX Tuna smallint.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3MLMM JUIsI YTEHUS HAXOAUTCS
JIBOMYHOE MpeicTaBlIeHNe JaHHbIX Tha smallint, kak onucano B ¢pyHkuuu add blob.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Cuurannblie qaHHbIe THHAa SMALLINT.
2) Kon 3aBepmienuss CYB/] JIMHTEP, koTopblil MOJKeT OBITH MOTYYEH ¢ HOMOLIbIO (YHKLIUU

errcode().
UteHue paHHbIX TUNa bigint n3 BLOB-3HayeHuA

CuHTaKkcuc

read blob bigint ([<kypcop>]);
<KprOp> — KprOpHaSI MNEpEMCHHAasA.

OnucaHue

OyHKIMA npeaHasHadeHa s ureHus W3 BLOB-3nauenmst 3amanHoro BLOB-cron6ia
TEKyIIel 3allCcH JaHHBIX THMa bigint.

[Ipennonaraercs, uro B BLOB-3HaueHuu B TEKyIled MO3WMLMM JJIi YTCHUS HAXOAUTCA
JIBOMYHOE MpeCTaBlIeHNE TaHHBIX THMA bigint, kak onucano B ¢pyHkuuu add_blob.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Cunrannblie qaHHble THIA BIGINT.
2) Kogn 3aBepmienus CYBJl JIMHTEP, koTopsiit MOXET OBITh MOYYEH C TOMOIIBI0 (YHKITUN

errcode().
UteHne gaHHbIX TUna real us BLOB-3HauyeHus

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

<KYypPCOpP> — KypCOpHas IIepeMeHHas!.
OnucaHue

OyHkusa npeaHazHadeHa i ureHus w3 BLOB-3nauenmst 3amannoro BLOB-cron6ia
TEKyIIeH 3aliCH JaHHBIX TUTIa real.

[Ipennonaraercs, uro B BLOB-3HaueHnu B TEKylIed MNO3WMLMM JJIi YTCHUS HAXOAUTCA
JIBOMYHOE MpEJICTaBICHUE TaHHBIX THMA real, kak omucano B ¢pyHkiuu add blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) CuuranHbie naHHble THNA REAL.
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Pa6ora ¢ Tunom nanusix BLOB

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

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

CuHTaKcuc

read blob numeric ([<kypcop>]) ;
<KypCOp> — KypCOpHas IEpEMEHHAs.

OnucaHue

OyHkuMs npeaHasHadeHa ans uyreHus u3 BLOB-3nauenus 3amanHoro BLOB-ctonOua
TeKymeﬁ 3auCH JAaHHBIX TUa NUMERIC.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylIled MO3UIMM JUIsI YTCHUS HAXOIUTCS
JIBOMYHOE TPEICTAaBIICHUE NaHHBIX THITAa NUMERIC, kak onucano B pynkuuu add blob.

Bosapamaemoe 3Ha4YeHue

1) Cuurannsle qaHHble THIIA NUMERIC.

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

errcode().
YteHune gaHHbIX Tna DOUBLE n3 BLOB-3HaueHus

CuHTaKkcuc

read blob double ([<xypcop>]) ;
<KypCOpP> — KypCOpHas [epeMeHHasl.
OnucaHue

Oyukuus npeaHasHadeHa ans yreHus u3 BLOB-3nauenus 3amanHoro BLOB-ctonbua
TeKymeﬁ 3aluCHu JaHHEBIX TUma DOUBLE.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3MLMM JUIsI YTEHUS HAXOOUTCS
JIBOMYHOE TpeCTaBleHNe NaHHBIX THIa DOUBLE, kak onucano B ¢pyHkiuu add blob.

Bo3Bpalwjaemoe 3HayeHue

1) Cunurannbie qanHbie THa DOUBLE.

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

errcode().
YreHne aaHHbIX Tna CHAR un3 BLOB-3HauyeHus

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

<KypCOp> — KypCcOpHas epeMeHHAsI.
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OnucaHue

Oyukuus npeanasHadeHa ans yreHus u3 BLOB-3nauenuss 3amanHoro BLOB-ctonbua
TEKyIIEeH 3aKucu JaHHbIX THna CHAR.

[Ipeanonaraercs, uto B BLOB-3HaueHun B TeKylled MO3ULMM ISl YTEHUS HAXOAUTCS
JBOMYHOE MpeJICTaBlIeHNe JaHHbIX Thra CHAR, kak onucano B ¢pyHkuuu add blob.

Bo3Bpalwjaemoe 3Ha4yeHue

1) Cuurtanusie qanHble THIA CHAR.
2) NULL-3nauenune, ecniu BLOB-mone conep>XuT He CHMBOJIbHBIE TaHHBIC.
3) Kon 3aBepmienust CYB/] JINMHTEP, koTopblif MOXKET OBITH MOTYYEH C TOMOLIbIO (DYHKLIUU

errcode().
UYteHue gaHHbIX TNna NCHAR u3 BLOB-3HaueHus

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

<KypCOp> — KypCOpHas IIepeMeHHas.
OnucaHue

Oynkuus npeaHasHadeHa ans yreHus u3 BLOB-3nauenuss 3aganHoro BLOB-ctonbua
TeKymeI‘/'I 3aUCH JAaHHBIX TUIa NCHAR.

[Ipennonaraercs, uro B BLOB-3HaueHnu B TEKylIed MNO3WLIMM [JISI YTCHUS HAXOAUTCA
JIBOMYHOE TpEICTaBICHUE JaHHBIX THa NCHAR, kak onricaHo B ¢pyHkiuu add blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) Cuurtannsle qaHHble THIIA NCHAR.
2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopbliit MOXKET OBITH MOTYYEH C HOMOIIBbIO (DYHKIIUU

errcode().
UteHue gaHHbIX Tna DATE n3 BLOB-3HaueHus

CuHTakcuc
read blob date ([<kypcop>]) ;

<KypCOpP> — KypCOpHas IepEeMEHHAs.
OnucaHue

OyHkusa npeaHazHadeHa i ureHus w3 BLOB-3nadenmst 3amannoro BLOB-cron6ia
TeKymeﬁ 3alMCHU JaHHBIX TUIIA DATE.

[Ipennonaraercs, uro B BLOB-3HaueHuu B TEKylled MNO3UMLUMM JJII YTCHUS HAXOAUTCA
JIBOMYHOE MPECTaBICHUE JaHHBIX THNa DATE, Kak onucano B ¢pyHkiuu add blob.

Bos3BpalwjaemMmoe 3HauyeHue

1) Cuurannsie nanubie THNA DATE.
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2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopblil MOJKET OBITH MOTYYEH ¢ HOMOLIbIO (DYHKLIUU

errcode().
UYteHue gaHHbIX TNa bool us BLOB-3Ha4yeHus

CuHTakcuc
read blob bool ([<kypcop>]) ;

<KypCOpP> — KypCOpHas IEpEMEHHas!.
OnucaHue

Oyukuus npeaHasHadeHa ans yreHus u3 BLOB-3nauenus 3amanHoro BLOB-ctonbua
TeKymeﬁ 3amucHu JaHHBIX Thuna BOOL.

[Ipennonaraercs, uro B BLOB-3HaueHuu B TEKyIled MO3WLMM JJIi YTCHUS HAXOAUTCA
JIBOMYHOE MPECTaBICHUE JaHHBIX THNa BOOL, Kak onucaHo B ¢pyHkiuu add_blob.

Bo3Bpalwjaemoe 3Ha4YeHue

1) Cuurannsie nanubie THHIA BOOL.

2) Kon 3aBepmienust CYBJ] JIMHTEP, koTopslif MOKET OBITH MOTyUYEH C MOMOIIbIO (DYHKIIHH

errcode().

YcTtaHOBKa TeKyweun no3muumn ana yteHna BLOB-
AaHHbIX

CuHTakcuc

seek blob ([<kypcop>,] <nosmuma>) ;
<KypCOp> — KypCOpHasl IepeMEHHas;
<MOBULMS> — [EJOYUCIECHHOE MOJ0KUTEIIBHOE BhIPaKEHUE.

OnucaHue
OyHKIUSA 3a7a€T MTO3UIINIO [T YTCHHS JaHHBIX U3 ycTaHoBiIeHHOro BLOB-cTon6na rexymei
3aIuCH, TO €CTh U3MEHSIET BHYTPEHHIOIO TIEPEMEHHYIO B TAMSITH UCIIOJIHSIOIIEH MOJCUCTEMBI
M BCeraa BBINOJHAETCS ycnemHo. [lonbITka yCTaHOBUTH yKa3zarellb TEKYIIEeW MO3UIUUA B
HEJIOIMYCTUMOE MeCTO OyIeT OOHapyKeHa MPHU MOCISAYIOMEH Onepaiii YTSHHUS.

Bo3Bpalwjaemoe 3Ha4YeHue

1) 3naueHue napamerpa <mo3ULIMI>.

Nony4yeHue pasmepa BLOB-3HayeHunA

CuHTaKkcuc

blob size (<3arojioBOK>) ;

<3aroJIOBOK> — IIepeMeHHas thna BLOB mwim BYTE (14) .
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OnucaHue

@yuKIMs Bo3Bpalaet pamep B 6aiitax BLOB-3HaueHHs ycTaHOBICHHOTO CTONOA TEKyILEeiH
3alUCH, KOTOPBIA CYMTHIBAETCS B IOJIE Kypcopa Ipu BBIOOpPKe 3anucH, coaepskamieid BLOB-
3HAYCHUE.

Bosapamaemoe 3Ha4YeHue

1) Pasmep BLOB-3nauenus (tun INT).
2) Kogn 3aBepmienust CYB/] JIMHTEP, koTopbliit MOXKET OBITH MOTYYEH ¢ MOMOLIbIO (DYHKIIUU

errcode().
YananeHue BLOB-3HauyeHus

CuHTaKkcuc

clear blob([<obvexkT>]) ;

OnucaHue

@Oynkius ynanser BLOB-3Hauenne ykazaHHOTo <o0beKTa>, ycTaHaBluBas ero aiauHy B 0. B
KauecTBe <00beKTa> MOKeT ObITh 331aH0 BLOB-3Hauenue kypcopa win BLOB-nepemenHnasi.
Vnansemoe BLOB-3HaueHue Kypcopa HODKHO OBITH TMPEIBAPUTENBHO YCTAHOBICHO C
noMomnsio GyHknuu set cur blob, B mpotuBHOM ciyyae ucnonHeHue clear blob() Oymer
HMMETb HEOIIPEIEICHHOE TIOBEICHUE.

Bosapamaemoe 3Ha4YeHue

1) 0 npu ycrienrHoM 3aBepIlieHNH (3HaueHue Tumna INT).
2) NULL npwu ommoke:

* BADPARAM: HEBEepHbIH nmapaMeTp QpyHKIMHU;

. NOMEM:HGHOUHHOHHOOHqMHHBHOﬁHaMHﬂL

3) Kon 3aBepmienus CYB/] JIMHTEP, kotopsiii MOkeT ObITh NOTYUYEH C MOMOIIBI0 PYHKLINN

errcode().

Mpumepsbl
create or replace table D1 (id int, D blob, F blob);
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 i int) result integer for
debug
declare

var b typeof (D1);//
code

open b for "select * from D1 where id = ?;", i;//

set cur blob(b,2);//
CLEAR BLOB (b);//
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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|

Tunusaumna BLOB-3HauyeHus

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

<KypCOp> — KypcopHas epeMeHHasl, 11 KOTOpo# yctanaBiauBaeTcs Homep BLOB-cTon61ma
(ecnu He 3a1aH, TO (QYHKIIMS IPUMEHSIETCS A7 KaHana oneparopa EXECUTE);

<Tun BLOB-3HaueHMs>—nepemMeHHas Tuiia INTEGER, 3Hau€HHE KOTOPOM UCTIOIb3YETCs
st uaeHTuukanun nanabix BLOB-cron6na (TekcT, rpaduka, aHuManus, My3blka H T.I1.);

<uoMep> — nopsaakoBeiii Homep BLOB-cTonbua.
OnucaHue

Oynkuus uzmensier Tun BLOB-3nauenus 3agannoro crondua B BeiOopke. Tunuzanus BLOB-
3HAQUEHUH penIaMeHTHpyeTCs Mosib3oBareneM. Ecim aprymeHT <HoMep> He 3alaH, I10
YMOJIYaHUIo ucnosbiyercs nepsolii BLOB-cTon6en BeIOOpKY.

Mpumep

Cosznaercs Tabnuua tblob, B Hee 3aHOcATcs 10 3ammuceil, 3aTeM yCTaHABIMBAIOTCS THUIIBI
BLOB-3nauenuii. B konie select-zanmpocoM mpoBepsitoTcsi ycTaHoBiIeHHbIe TUbl BLOB-
3HAYEHUH.

create or replace procedure blobtest(in n int default 10)
declare
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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 i; //
j o= 0; //
while 7 < 1 * 3 loop
b[j] := 1 * 10 + §; //
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+1; //
endloop
open s for direct "select i, bl, b2 from tblob;"; //

while not outofcursor(s) loop
modify blob type(s, s.i + 1000, 3); //
fetch s; //
endloop
exceptions
when others then
resignal; //
end;

execute blobtest () ;
select i, getlong(bl, 20), getlong (b2, 20) from tblob;

OnunHa BLOB-3Ha4yeHus

CuHTakcuc
length (K<BLOB-3HaueHMe>)

<BLOB-3HaueHMe> — niepeMeHHas uiu nojie tuna BLOB.
OnucaHue

Boruncnsier pazmep <BLOB-3HaueHMs> B OaiiTax.
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Bo3Bpalwjaemoe 3Ha4yeHue

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

2) Tum Bo3BpalaeMoro 3HaueHust — INT.
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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-nnakeT
'docl' (int) 'I' (string) 'S'
'doc2' (string) 'S' (doc) 'doc2l' (doc) 'doc22'

'docN' (int) 'I'
Jlnst mocTyna Ko BCeM IOKYMEHTaM IMaKeTa:

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

2) ¢ momoiisio omneparopa FETCH mnepeMecTUThCs (MO3UIIMOHHUPOBATHCS) HA HYKHBIH
JIOKYMEHT MakeTa (IMyTeM MOCIeI0BaTeIbHOTO MePEeMEIIEHUS IO TOKYMEHTAaM WU MPSMbIM
MEPEX0/IOM K HY)KHOMY TOKYMEHTY), HallpuMep, Ha TOKYMEHT ¢ umeHeM 'doc2":

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

3) mns mepeMeleHus 1O TOJsAM BBIOPAHHOTO BIIOKEHHOTO JoKymeHTa 'doc2' cosmarh
COOTBETCTBYIOIIUN KypCOp JJISI MO3UIIMOHUPOBAHHOTO HA MPEBIIYIIEM II1are JOKYMEHTA:

OPEN <cursor doc2> FOR <cursor bson>;

4) ¢ nomouibto oneparopa FETCH nepeMecTUThCs (MO3UIMOHUPOBATHCS) HA HY>KHOE I0JIe
JIOKyMeHTa (IyTeM MOCJIE0BATEIbHOTO ePEMELIEHHS 110 MOJISIM JOKYMEHT WJIH MPSMBIM
MIEPEX0/IOM K HY)KHOMY I10JI0), HAIlpUMeED:

* Ha BJIOKCHHBIN JTOKyMEHT ¢ uMeHeM 'doc21":

FETCH <cursor doc2> 'doc2l';
B pesynprare <cursor doc2> OymeT MO3UIIMOHUPOBAH Ha HyHOM moie 'doc21';

* WM C NMOMOIIBI0 (PYHKIMM extract<THIT> H3BJIeYb 3HAUYEHHUE IOJII W3BECTHOTO THIIA
JTaHHBIX (c moMomIbi0 (YHKIMHU extractvalue — TekcToBoe 3Ha4YeHHE TOJA C JIFOOBIM
TUIIOM JJaHHBIX ), HAIpUMEp, 3HaYeHHE 1o 'S':

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

5) Tak kak monue 'doc21' sBIseTCS BIOKEHHBIM JTOKYMEHTOM, TO JUISl TOCTYIA K €ro MOJsM
CO3/1aTh COOTBETCTBYIOLIUN Kypcop AJs MO3UIMOHHUPOBAHHOTO Ha MPEABIAYIIEM IIare
IIOJISL:

OPEN <cursor doc2l> FOR <cursor doc2>;

6) ¢ nmomotpko onepatopa FETCH nepeMemarses Mo MojsM JoKyMeHTa ¢ uMeHeM 'doc21':

FETCH <cursor doc2> 'doc2l';
U C TIOMOINBIO (PYHKIMH extract<tmir> wiu extractvalue W3BIIEKaTh 3HAYCHUS HY>KHBIX
MOJIEN JOKYMEHTA.

JocTyn K AOKYMeHTaM nakeTa

HasHaueHue
CBsi3pIBaHNE KYPCOPHO MepeMeHHOH C MakeToM JaHHbIX popmara BSON.

CuHTakcuc
OPEN <kxypcop> FOR BSON (<nakeT IaHHBIX>) ;

<rypcop>:=nepeMeHHas tTuna CURSOR,;
<makeT OaHHBIX>!=IepeMCeHHas Tuna BYTE ujiu VARBYTE.
OnucaHune

<[lakeT IaHHBX> JOJDKEH COAepXkaTh IIecTHaauaTepuynbie nanueie B BSON-dopmare.
MaxkcumansHas giunHa makera 4000 Oalit.
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OnepaTop BBITIOJIHACT CIICAYIOIINUC JIEHCTBUA:

1) mpuHMMaeT nepeaHHbli akeT JAHHBIX U COXpaHSIET ero BO BHyTpeHHeH paboueit obnacTu
WCIIOJIHUTENIBHOM cucTeMbl npoueaypHoro s3bika CYB/[ JIMHTEP;

2) cUMTHIBAET MEPBYIO 3aMUCH (JOKYMEHT) ITOJIy4€HHOT'0 MTaKeTa JAHHBIX U JIe1aeT e€ TeKyIel
3aIlUCBIO Kypcopa;

3) mo3BOJIET C MOMOIIBIO oniepaTopa FETCH nepemeniarhes o JOKYMEHTaM MaKeTa;

4) oOecnieuynBaeT M3BJICUEHHE 3HAYCHUN IMOJEH JOKYMEHTOB C IOMOIIBIO CIIELUAIBHBIX
(byHKITHIA.

Bosapamaemoe 3Ha4YeHue
1) OrcyrcTByer.
UcknioueHuns
BADPARAM Hapymenue ctpykrypsl BSON-nakera.
Mpumep
éeclare

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

! zanosHeHue Oydepa pack bson manHeMu BSON-dpopmaTa
open cur for bson(pack bson);

JocTyn K nonsmMm AOKyMeHTa
HasHauyeHue

Ces3pIBaHNE KypCOPHOI IIepeMEHHOM ¢ IOKyMEHTOM MakeTa AaHHbIX (opmata BSON.

CuHTaKkcuc

OPEN <kypcop> FOR <moxymeHT>;

<kypcop>:.=nepeMeHHasd tTuna CURSOR,;
<ODoKyMeHT>::= nepeMeHHas Tuna CURSOR.
OnucaHune

ApryMeHT <xypcop> 3a/laeT KypCOpHYIO MEpPEeMEHHYI0, HCIIOIb3yeMylo Ui paboThl ¢
BbIOPAHHBIM JOKYMEHTOM.

Ecnu mpennosnaraercss ogHoOBpeMeHHasi paboTa ¢ HECKOJIbKMMHU JIOKyMEHTaMH, JIOJIKHO
HCIIOJIb30BaThCsl COOTBETCTBYIOIIEE KOJIMUYECTBO PAa3HBIX KYPCOPHBIX MEPEMEHHBIX (CBOA
KypcOpHasi IepeMeHHast I KaXI0ro JOKyMeHTa). [loBTOpHOE MCTOIb30BaHNUEe OHOU U TOH
K€ KypCOPHOU MEPEMEHHON BO3MOXHO TOJBKO MOCJE 3aKPBITHUS CBA3aHHOIO C HEH Kypcopa
(T.€. mocae 0CcBOOOKICHUSI KypPCOPHOU TTEPEMEHHOH ).
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AprymMeHT <IOKyMeHT> JOJDKEH CChUIaThCS Ha Kypcop, NO3WLIUOHUPOBAHHBIA Ha
oOpabaTbiBaeMblii TOKyMeHT. [lo3uiimonupoBanue (mepeMeinieHne K HY>KHOMY JOKYMEHTY
BSON-nakera) BbINOJIHAETCS C IOMOIIbIO onieparopa FETCH.

Bo3Bpalwjaemoe 3Ha4yeHue
1) OrcytcTByer.

UcknioyeHuns

CURNOTOPEN ObpaiiieHre K HEOTKPBITOMY Kypcopy.

BADPARAM Hapymenue ctpykrypsl BSON-nakera.

lNepemelweHne No AOKYyMeHTaM nakeTta

Ha3HauyeHue
ITo3uumroHnpoBaHue Kypcopa B 3aJaHHOE MECTOIOJIOKEHNE.

CuHTaKkcuc

FETCH <kypcop> [<opueHTaumsa>] [<kjwou>];

<KYypPCOP>::= UM KypCOPHOU IIEPEMEHHOM;

<opmentaumsa>::= FIRST | NEXT;

<KJII0Y>::=CUMBOJIbHBI{ aHIVIOA3bIYHBIN JITEpa B KogupoBke ANSI.
Onucanue

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

ApryMeHT <opmeHTauMs> 3aJaeT NOPANOK MEepEeMENIEHUs 0 JOKYMEHTaM I1aKeTa WIH
nosisim tokymenTa: FIRST — mepexon k mepBoMy HOKyMEHTy makeTa (MO0 JOKYMEHTA),
NEXT —k cnenyromemMy (OTHOCUTEIBHO TEKYIIETO) JOKYMEHTY ITaKeTa WX MOJII0 IOKYMEHTA.
Ecnu aprymenT He 3aaas, no ymondanuto npumensiercs NEXT.

AprymMeHT <xJiou> 3aJaeT UMs JOKYMEHTa MakKeTa WM MOoJis JOKYMEHTa, K KOTOpOMY
JIOJKEH OBITh MepeMeltieH (MO3ULUOHUPOBaH) Kypcop. Eciu nmaker uim 10OKyMeHT COAEPKHUT
HECKOJIbKO JIOKyMEHTOB (TOJei) ¢ OAMHAKOBBIMH MMEHaMH, TO MPU HAJIUYUU apryMeHTa
FIRST kypcop mo3unnoHUpyeTcs Ha caMOM IEPBOM JTOKYMEHTE MakeTa (IoJjie JOKyMEHTa)
¢ ykazaHHbIM nMeHeM, ecinu NEXT — 1o k GnuxaiiimeMy (0T TEKYIEro) JOKyMEHTY IaKeTa
(MO0 TOKYMEHTA) C YKa3aHHBIM UMEHEM.

Ecmm <wxutiou> He yKazaH, TO TMO3WIIMOHMPOBAHWE MPOM3BOAMUTCS Ha Ciexyronmi (ot
TEKYIIEro) JOKyMEHT TakeTa (Tojie JOKYMEHTa) He3aBUCUMO OT €T0 UMEHH.

Ecmm nmoxymeHnT makera (Iosie JOKYMEHTAa) HE HaiiieH (HE HAHACHO), MPOU3BOIUTCS
MO3UIIMOHUPOBAHUE 32 MPECIIBI TAKeTa JOKYMEHTOB (II0CIIe TIOCISTHETO JOKyMEHTA) WK 32
NpeeIbl IOl JOKyMEHTA.

CrannmaptHas GyHKIUs outofcursor() MOKET IPUMEHATHCA sl paboThl ¢ Kypcopamu BSON-
nakeTa.
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Pabora c nmakerom nanusix BSON-dopmara

Bo3Bpalwjaemoe 3Ha4yeHue
1) OrcyrcrByer.

UcknioyeHuns
CURNOTOPEN OO0paiiieHrue K HEOTKPBITOMY Kypcopy.
BADPARAM Hapymenue ctpykrypsl BSON-nakera.

Mpumep
declare

var cl cursor;
var bson varbyte (4000);

open cl for bson(bl);

! IOBUMIMOHMPOBAHME Ha IIEPBEIM IOOKYMEHT C MMEHeM «Sale»
fetch cl 'Sale';

! MOBMLMOHMPOBAHME K CJllenylleMy IOKYMEeHTY C MMeHeM «Salex»
fetch cl 'Sale';

! MoOBMLUMOHMPOBAHME K CllenylleMy IOKYMEeHTY B IIaKeTe
fetch cl next;

! BO3BpAT K NEepBOMY IOKYMEHTY IakKeTa
fetch cl1 first;

close cl;

U3BneyeHue MHd)OpMaLI,VIM N3 nNonsd AOKyMEeHTa

Ha3HauyeHue

IIpenocTaBieHne TUIIM3UPOBAHHOIO 3HAYEHMSI 3aJaHHOTO 1T0JIs TEKy1ero qokymenta BSON-

MaKera.

CuHTakcuc

extractbool(<kypcop>[, <none>]) W3Bnekaet 3Hauenue nois tuna BOOL (kogq BSON
0x08)

extractdouble(<kypcop>[, <momne>]) W3Bnekaer 3nauenue nois Tuna DOUBLE (kox BSON
0x01)

extractint(<kypcop>[, <moue>]) N3Bnekaet 3naueHue mois tuna INTEGER (kogq BSON
0x10)

extractbigint(<kypcop>[, <nomne>]) W3pnekaer 3HaueHune noist Tuna BIGINT (kog BSON
0x12)

extractstring(<kypcop>[, <mosue>]) W3pnexaer 3HaueHue noist tuna STRING (kog BSON
0x02)

extractbytes(<kypcop>[, <mone>]) N3Bnekaet 3HaueHue nois tuna BYTE (kog BSON
0x05)

extractdate(<kypcop>[, <momne>)) W3Bnekaet 3Hauenue nois tuna DATE (kogq BSON
0x09)

94 © Ipouenypuslii a3b1k. AO HIITT «PEJISKC», 1990-2026



Pa6ora ¢ nakerom nanubix BSON-¢dopmara

<KYypPCOP>::= UM KypCOPHOU IIEPEMEHHOMN;
<1oJie>::=CUMBOJbHBIN aHIJIOA3BIYHBINA JTUTEPAT B KonupoBke ANSI.
OnucaHue

OyHKIMM BO3BpAlalOT 3HAYCHHE THUIA JaHHBIX, W3BIEKAEMOE M3 YyKa3aHHOTO IO B
3aJJaHHOM KypCOpe U COOTBETCTBYIOIIee ceMaHTuke pyHKIuU (Tabmnuia 6).

AprymMeHT <roJie> 3alaeT UMS MOJs, 3HAUEHHUE KOTOPOro JOHKHO OBITh MOJY4YEHO, B
JIOKYMEHTE, Ha KOTOPOM TMO3UIIMOHUPOBAaH Kypcop. THIl NaHHBIX MOJS MOJKEH CTPOTo
COOTBETCTBOBATh [0 CEMAaHTHUKE HCIOIB3YeMOM JIJIsl U3BJIEUCHUS 3HAUCHUSI PyHKUUU (MHAue
reHepupyeTcsi UCKitodeHue). Ecinu aprymeHT <nosie> He 3aJlaH, TO MPU BbI30BE (YHKITUU
3HAYE€HHE U3BIIEKAETCS U3 TOTO MOJIsl, Ha KOTOPOM MO3UIIMOHUPOBAH KyPCOp.

Ecmu JOKYMCHT COACPKUT HCCKOJIBKO OJHOTHUIIHBIX IoJIell ¢ OJWHAKOBBIMH HMEHaMHU, TO
3HAYCHHUEC U3BJICKACTCA U3 IICPBOIro 10JIsA C YKa3aHHBIM UMCHEM B 3a/TaHHOM KYpPCOpCE.

Bo3Bpalwjaemoe 3Ha4YeHue

1) Ecnu u3Bnexaemoe U3 oI 3HaUE€HUE [0 TUITY JaHHBIX COBIIAAeT C CEMaHTUKOM (DYHKIINH,
TO BO3BPAILAETCS 3HAUYEHUE MOJIs, B NMPOTUBHOM CIIyyae I'€HEPUPYETCS MCKIIIOYEHHE U
Bo3Bpamaerca NULL-3HaueHue.

2) B cnyuae, xorna usBiekaemoe u3 noiis 3Hauenue sipisiercss NULL-3nauenuem (koq BSON
0x0A), Bce ¢pynkumu Bo3Bpamiaror NULL-3HaueHne 6e3 reHepupoBaHust UCKITFOUCHUSI.

Tabnuma 6. Tur gaHHBIX BO3BPAIIAEMOT0 3HAYCHUS

DyHKUMA Tun 1aHHBIX BO3BPAILIaeMOI0 3HAYCHUS
extractbool BOOL
extractdouble DOUBLE
extractint INTEGER
extractbigint BIGINT
extractstring VARCHAR
extractbytes BYTE
extractdate DATE
UcknrouyeHns

CURNOTOPEN OOpaiiieHre K HEOTKPBITOMY KypCopy.
BADPARAM Hapymenue crpykrypsl BSON-nakera.

ERRTYPOPERAND HecoorBeTrcTBHE THIA orepaHaa.

Mpumep
{
"i"™ : (int)"555",
"dt" : (date)"01/05/1973 00:45:00",
"str" : "Bcem npuset!",
"Oo" : { 0x04 05 06 07 08 }

I
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Pabora c nmakerom nanusix BSON-dopmara

{
}

create or replace procedure ppl( in bl varbyte( 4000 ) ) result
varchar (1024)
declare
var cl cursor;
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 ¢l next;

if

res =

outofcursor( cl ) then

wo o,
4

endif;
close cl;
return res;
end;

U3BnevyeHue nHpopmaumm U3 BIrIOXKEHHOIO
AOKYMEHTa

Ha3HauyeHue

HpeI[OCTaBJ'ICHI/Ie CHUMBOJIBHOI'O 3HAYCHUA 3aaHHOI'0 ITOJIA BJIIOKCHHOI'O JJOKYMCHTA.

CuHTaKcuc

extractvalue (<kypcop>[,<nomne>]);

<KYypPCOP>::= UM KypCOPHOU IIEPEMEHHOMN;

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

OnucaHue

B cinywae ykazanus mnapamerpa <moJjie> HUMS KypCOPHOW TEPEMEHHON B apryMEHTe
<KypCOP> JIOJIKHO CChUIAThCS Ha MO3UIIMOHUPOBAHHBIN B 3aJaHHOM KYpCOpE BIIOKEHHBIN
JTIOKYMEHT.

ApFYMeHT <roJie> A0JIKEH 3aJaBaTh UM I10JI BO BJIIOXKEHHOM AOKYMCHTC (GCJ'II/I IoJIE, Ha
KOTOPOM ITO3ULMOHUPOBAH KypCOp, HE SBIAECTCA BIOXKEHHBIM JTOKYMEHTOM, T'€HEPUPYETCI
HCKJTIOYCHUE).

Ecmu ApTyYMEHT <I10J1€> 3aJ1aH, OCYIIECCTBIIACTCSA IIOMCK IIE€PBOTO MOJIA C TAKUM UMEHEM BO
BJIO)KCHHOM JOKYMCHTC.
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Pa6ora ¢ nakerom nanubix BSON-¢dopmara

Ecnaun aprymeHT <mosie> He 3a/aH, BO3BpALAeTCsl 3HAUEHHUE TEKYILEro MoJis, Ha KOTOPOM
MO3ULIMOHUPOBAH KypCOp.

Bo3Bpalwjaemoe 3HayeHue

1) Bo3Bpamaercs 3HaueHue Ttuna VARCHAR, MONydyeHHOE B pE3ylbTaTe H3BICUECHUS
3HAQUYCHHS YKa3aHHOTO IOJIS U3 BIOKCHHOIO JOKYMCHTA.

2) Ecnu none ¢ 3agaHHBIM UMEHEM HE HaﬁHeHO, KypCOP HC OTKPBLIT WJIN HEC ITIO3UIUOHUPOBAH
Ha IOJIC TUlla «OAOKYMCHT», TO TI'CHCPHUPYCTCA HCKIIIOYCHHUC 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 CYB/] JIMHTEP kaxnoe 3Hauenue Tuna CHAR BO BHyTPEHHEM MPEACTABICHUH CHa0XKaeTcs
UH(pOpMaLUel 0 ero KOAUPOBKE. DTO MO3BOJISIET MPO3PAUHBIM JUIsl OIB30BATENS CIIOCOOOM
OpPraHU30BbIBaTh PabOTY C pa3INYHBIMU 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 U3BJIEKAETCS U3 CAMOT'0 IIApaMeTPa, TO €CTh KOMUPOBKA COOTBETCTBYET TEKYILEH
pabouell KOTUPOBKE KIIMEHTA, MOAABILIEro 3anpoc EXECUTE Ha UCIOJHEHHE MPOLETYPHI,
100 KOAMPOBKE CTPOKH, MEPEIAHHOMN B TaHHYIO MPOLIEAYPY U3 APYroil MpoLeayphl;

3) mpu BBI30BE TpUITEpPA KOAHWPOBKA CHUMBOJIBHBIX JaHHBIX B MepeMeHHbIXx OLD u NEW
COOTBETCTBYET TeKyIllled paboyeil KOAMPOBKE KaHalla, 1O KOTOPOMY HCIOJIHSETCS
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
MEPEMEHHON BMECTE C MHPOPMAIHEH O ero KOJUPOBKE (TO €CTh 3HAYCHHE 3aIHCHIBACTCS
0e3 kakux Obl TO HU OBLIO IPeoOpazoBaHuil);

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 craHnapTHBIX QYHKUUNA TMOHATUE YUCAI080L mMun O3HA4aeT OAUH U3 TUIOB INT
(INTEGER), SMALLINT, REAL wim 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> — BelpaxkeHue tuna CHAR, VARCHAR,;

<HOBasd OJMHAa> — 0€33HAKOBBIN YHNCIOBOM JIUTEPAT,

<IOOIOJIHAEMEIE CHUMBOJIB> — BeIpakeHue thuiia CHAR, VARCHAR.
OnucaHue

@yHKIUA JONOJHIET CTPOKY 3aJlaHHBIMU CUMBOJIAMH C JIEBOTO Kpas.

Ecinn <uHomas mymua> OOJIBLIE UCXOIHON JJIUHBI <CTPOKM>, TO <CTPOKa> paclIupsACTCA
cilieBa <IOOIIOJIHAEMEIMM CUMBOJIAMM> 10 <HOBOM nnMHH><CTpOKM>(mBMOmHQC
MOBTOPEHUEM <O OIIOJIHAEMEIX CMMBOHOB>)

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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DOyHKUMU

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>, <HOBas IJuHa> [, <OOIMNOJIHAEMble CUMBOJIEL>])
<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR,;
<HOBad mOJMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
<IOOIOJIHAEMEIE CHUMBOJIE> — BeIpaXkeHue Tha 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 <IOIIOJIHSAEMEIX 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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DYyHKINHU

NMonyyeHue noAcTPOKU

CuHTaKkcuc

substr (<cTpoka>, <Hau 03>, <IJInHa>)
<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR,;
<Hay [03> — EeJI0€ MOJIOKUTEIHHOE BhIpAKEHUE HE MEHBIIIE 1;
<INrHa> — 1eJ10€ MOJOKHUTEIbHOE BbIpaXkeHue He MeHbliie 0.

OnucaHue
BosBpamaer noactpoky u3 <cTpoku>, KOTOpas HAYMHAETCS C CUMBOJA C HOMEPOM
<Hau [03> W UMEeT yKa3zaHHyl <myvHy>. Ecnu ykazaHa ciauIIKOM OoJblasi JIMHA,
BO3BPAIAIOTCS BCE CUMBOJIBI 10 KOHI[A UCXOJTHOW 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-
3HAYCHHE U T'eHEPUPYETCA UCKIIIoUeHne 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:="";

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>)

<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR,;
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DOyHKUMU

<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> — BelpaxkeHue 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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DYyHKINHU

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> — BelpaxkeHue tuna CHAR, VARCHAR,

<nomcTpoka> — BeIlpaxkeHue Tuna CHAR, VARCHAR;

<HayaJIo IOoMCKa> — LEJO0E IOJOKUTEIBHOE YUCIIO;

<HOMEP BXOXIEHMSI> — LEI0€ MOJOKUTEIbHOE YUCIIO.
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 Bo3BpamiaemMoro 3HadeHus — INT.
4) Eciu <cTtpoxa> umeer NULL-3Hauenue, pesynsrar Oyaet NULL.

Mpumep
create or replace procedure sp test instr() result int
declare

var line char (50);

var repeat int;

© Ipouenypnsolii a3bik. AO HIIIT «PEJISKC», 1990-2026 103



DOyHKUMU

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> — BeIpaxkeHue tumna 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 Bo3BpamiaemMoro 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>)
<cTpoka> — BeIpaxkeHue tuna CHAR, VARCHAR, NCHAR, NVARCHAR.
OnucaHue

Omnpenenenve JUIMHBI CTPOKHU B OaiiTax.
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Bo3Bpalwjaemoe 3Ha4yeHue

1) Ecnu <cTpoxa> umeeT Tul JaHHbIX CHAR, VARCHAR, TO BO3BpallaeTcs TO )K€ 3HaUYCHHE,
9TO ¥ 1151 GYHKIUH 1 en (32 UCKITIOYEHHEM HCTIOIh30BaHUS KOAUPOBOK, B KOTOPBIX CHMBOJI
MOJKET OBITh MPEICTaBICH 0oJiee YeM OJJHUM OalToM).

2) Eciu <cTpoxa> uMeeT TUN JaHHbIX NCHAR, NVARCHAR, TO BO3BpallaeMoe 3HaUYCHHE
paBHO L*2, rae L — yinHa <CTPOKM> B CUMBOJIaX

3) Tum Bo3BpamaeMoro 3Ha4eHuss — 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>)
<cTpoka> — BbIpaxkeHue tumna 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>])

<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR,;
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<nomcTpoka> — BeIlpaxkeHue tuna CHAR, VARCHAR.

OnucaHue
N3 <cTpoxw> ynansdroTcs clieBa CUMBOJIbI, YKa3aHHbIE B <[TOICTPOKE>
Ecmu <monmcTpoxka> He 3a/1aHa, TO 10 YMOIYAHUIO YAAISIOTCS TPOOCITHI.

Ecnu <crpoxa> umeer tun JaHHbIX CHAR (1), VARCHAR (1) M yaanaseTcs CoAepKaluncs
B HEW CUMBOJ, TO <CTPOKa> CTAHOBUTCA ITyCTOW: TO €CTh JJIMHA CTPOKU CTaHET paBHOU 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,;
<noncTpoka> — BeIlpaxkeHue tuna CHAR, VARCHAR.

OnucaHue
N3 <cTpoxw> ynandroTcs cripaBa CUMBOJIBI, YKa3aHHBIE B <IIOICTPOKE>.
Ecnu <nonmcrpoxa> He ykazaHa, TO [0 YMOTYaHUIO YAAISIFOTCS MPOOebl.

Ecnu <crpoxa> umeer Tun JaHHbIX CHAR (1), VARCHAR (1) M yaansercs COAepKaluncs
B HEW CUMBOJI, TO <CTPOKAa> CTAHOBUTCS IyCTOM: TO €CTh JUIMHA CTPOKU CTaHET paBHOM ().

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

nOMCKnOACTPOKM

CuHTaKcuc

strpos (<cTpoka>, <nomcTpoka> [,<cnpara>])
<cTpoka> — BelpaxkeHue tuna CHAR, VARCHAR,;
<nonmcTpoka> — BelpaxkeHue tuna CHAR, VARCHAR;
<cnpapa> — BBIPaXXECHHUE JJOTHYECKOT0 THIIA.

OnucaHue
@OYHKIUSA UIIET MEPBOE BXOXKACHUE <IIOINCTPOKM> B 3aJlaHHON <CcTpoke> cieBa (Wiu
CIpaBa, €CJIM MapaMeTp <crpaBa> 3aJaH U ero 3HaueHue — TRUE) U BO3BpALLAET HOMED

MO3ULIMA UCXOTHOM CTPOKHM (HauMHasi ¢ 1), ¢ KOTOPOM HauMHAETCs HaWJEHHas MOACTPOKA.
Ecnu noacrpoka He HalineHa, Bo3Bpamaercs 0. [Touck NULL-nioacTpoku 3ampelies.

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>])
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<cTpoka> — BblpaxkeHue tuna CHAR, VARCHAR,;
<IO3MLMA> — BEIpAXKECHUE LIETOYNCIECHHOTO TUIIA,
<OJIMHAa> — BBIPAKECHUE LIETIOUYUCIEHHOIO TUIIA,
<nomcTpoka> — BeIlpaxkeHue 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>.

KonuduecTBo 3aMEHIEMBIX CHUMBOJIOB MOXKET MPEBLIIATL KOJUYCCTBO YAAISICMBIX.

Bo3BpalwjaemMmoe 3Ha4yeHue

1) <CTpoka> ¢ 3aMEHEHHOU <IIOLCTPOKOL>.
2) Kon 3aBepiiieHus Mpyu HETIPaBUIIBHBIX 3HAYCHHUSIX apTyMEHTOB (DYHKIIUU.

3) Ecinu <crpoxa> uMeet 3HaueHue NULL, pe3ynbrar Oyzner 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) odopmmpoBaHMe M3 CTpPOokM 12345 crTpoxm 15ab
line:="12345";

new line:=insert (insert(line, 2, 3, ""), len(trim(insert(line, 2,
3, "M)) + 1, 2, "ab™); // 15ab

4) =3ameHa cTpokmu 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> — BelpaxkeHue tuna CHAR, VARCHAR,;
<nomcTpoka 1> — BelpaxeHue tTuna CHAR, VARCHAR;

<nomcTpoka 2> — BeIpaxeHue 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> — BelpaxkeHue tuna CHAR, VARCHAR,;
<nomcTpoka 1> — BelpaxkeHue tuna CHAR, VARCHAR;
<nomcTpoka 2> — BblpaxeHue 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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<cTpoka> — BeIpaxkeHue tumna 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,
Bo3Bpamaercs NULL.

Mpumepsbl

1) oyuxumsa ymoOHa njasa GopMMPOBAaHMSA TeKCcTa 3anpoca, ecian
MCIIOJIb30BAaTh €€ BMeCTO KOHKAaTeHallMM 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

© Ipouenypnsolii a3bik. AO HIIIT «PEJISKC», 1990-2026 111



YaBoeHMe cCUMBOJSIa B CTPOKe

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>)
<CcTpoka> — 3HaueHue tumna 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>)
<cTtpokal> —3HaueHue tuna CHAR win tuna NCHAR;
<cTpokaZz> — 3HaucHue Tina BYTE.
Bo3Bpalwjaemoe 3Ha4YeHue
1) ®ynkuus popmupyeT B <cTpoke2> Tuna BY TE mecTHaALaTepUYHbIE KOJIbl CHMBOJIOB U3
<ctTpokul>. KonudaectBoM GopmMupyeMbix 0aWTOB OMpenessieTcsl JJIMHA <CTPOKM2 >,

Ecnmm pmuHa <cTpoxml> MEHbIIE JUIMHBI <CTPOKM2>, OCTaTOK <CTPOKMZ>
3aI10JIHAETCS HYISAMMU.

2) Ecin <crpokal> mMmeeT TN AaHHBIX NCHAR, TO B <CTpPOKyZ2> 3aHOCATCA 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>)
<cTpoka> — 3HaueHue tuna CHAR, VARCHAR.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) ®ynxuus Bo3Bpamaer 3HaueHue tuna INTEGER ASCIl-xkona mnepBoro cumBola
<CTPOKM>.

2) Ecau apryment NULL, pe3yabrar NULL.

Mpumep

create 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>)
<cTpoka> — 3HaueHue tuna CHAR, VARCHAR.
Bo3Bpalwjaemoe 3Ha4yeHue

1) <Crpoka>, B KOTOPOH BCE CUMBOJIBI UMEIOT 3ariaBHOE (IIPOIMKUCHOE) MIPEACTABICHHE, TO
ecTh OyKBBbI ajaBuTa a-z, a-s1 npeoOpa3oBansl B A-Z, A-.

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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<cTpoka> — 3HaueHue tuna CHAR, VARCHAR.
Bo3BpalwjaemMmoe 3Ha4yeHue

1) <Crpoxa>, B KOTOPOH BCE CUMBOJIBI UMEIOT CTPOYHOE INPEJICTABICHHUE, TO €CTh OYKBBI
andasuta A-Z, A-5I npeoOpazoBaHbl B a-z, a-s.

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>)

<cTpoka> — BeIpaxkeHue 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>])

<3HaueHMe> — 3HayeHue tuna SMALLINT, INTEGER, BIGINT, NUMERIC, REAL win

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' — NpUHYAMTENbHBIM BBIBOJ HE3HAYAILUX HYJIEH

'9' — MNPUHYOUTEIbHBI BBIBOJ BEOyLIMX HPOOENIOB BMECTO HE3HAYALIMX HyNIeH Hu

HE3HaYaluX HyJIEH [10CIIe 3aIToN

F'M — BbIBOJ] 0€3 BelyluX npo0enoB

S — NpUHYIUTENbHBIN BBIBOJ 3HaKa '+'/'-'

$ — NpUHYIUTEIbHBIN BHIBOA '$'

. — leuuMaJbHas TOUKa

, — pas3zienurens rpymm Hudp B 1e7I0H YaCTH BEIBOAUMOTO 3HAUYCHHUS
X — BBIBOJ B IIECTHAALIATEpPUIHON hopme

EEEE — BBIBOJI B 9KCIIOHEHIIUATLHOU (hopme

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

7B0O00000, c;
c:=to _char (-123.45N, "XXX");

execute "insert into test to char res values(?, ?);" using ####,

Cc;
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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>)
<3HaueHue> — BeIpakeHne tuna CHAR, VARCHAR.
OnucaHue
[TonmyunTs hoHETUYECKUN KOJ| 3HAYCHHUSI.
Bo3Bpalwjaemoe 3Ha4YeHue

1) CuMBOIBHAS CTPOKA, MPEACTABIAIONMAs (POHETUIECKHUHN KO/ 3aJaHHOTO <3HAUEHM >,
2) Tum pesynbrata — 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>)
<3HadveHMe 1> — BeIpaxkeHue tuiia CHAR, VARCHAR;
<3HaueHue 2> - BblpaxeHue tuna CHAR, VARCHAR.

OnucaHune
Omnpenenenre 61U30CTH POHETHUECKOTO 3BYUaHUS
Bo3Bpalwjaemoe 3Ha4yeHue
1) Pa3zHOCTh pOHETHUECKOTO 3BYyYaHHUS IBYX ApTYMEHTOB, BBIYHCIIIEMasi HA OCHOBaHUH 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
¢yukuuu NLEN, BO3BpamaroT pe3yiasrar tTuna NCHAR.

Onpepenexnue annHbl UNICODE-cTpoKu

CuHTaKkcuc

nlen (<cTpoka>)
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<cTpoka> — BbIpaxkeHue 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>)
<cTpoka> — BeIpaxkeHue tuna NCHAR, NVARCHAR.
OnucaHue
VYnanseT u3 cTpoku npoOesbl CripaBa U cjeBa J0 IepBOro OTIMYHOTO OT Mpobesna CUMBOIA.

CwM. onucanue GyHKIMH trim.

BoiaeneHne UNICODE-noacTpoku

CuHTakcuc

nsubstr (<cTpoka>, <Hau 103>, <OJjamMHa>)
<cTpoka> — BeIpaxkeHue Tuna NCHAR, NVARCHAR;
<HAUY I103> — [EJ0E MOJOKUTENBHOE BEIPAKEHNUE HE MEHBIIE 1;
<IJMHAa> — LEN0€ MOJOKUTENBHOE BhIpAXKEHNE HE MeHbIIe 0.

OnucaHune
Bo3Bpamaer nmoactpoky u3 <cTpOkM>, KOTOpash HAYMHAETCS C CUMBOJAa 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>])
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;

<HOBasd mOJmMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
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<OOIOJIHAEeMEIE CHUMBOJIE> — BeIpaxkeHue Thua NCHAR, NVARCHAR.
OnucaHue
@yHKIUA JONOIHAET CTPOKY 3aJaHHBIMUA CUMBOJIAMU C JIEBOTO Kpas.

CwM. onucanue ¢yukuuu Ipad.

NMpaBoctopoHHee ponornHeHMe UNICODE-cTpoku

CuHTaKkcuc

nrpad (<cTpoka>, <HOBasg IJjMHAa> [, <IOONOJIHAEMBIE CHMMBOJBL>])
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;
<HOBasd nOJMHAa> — 0€33HAKOBBIN YNCIOBOM JIUTEPAT,
<OOIOJIHAEeMEE CHMMBOJIE> — BhIpakeHHe Thuma 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>)
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,
<KOJIMYECTBO> — LEJOE MOJIOKUTEIBHOE YUCIIO.
OnucaHue
Briznenser npaByro 4acTh <CTPOKM> 3aJaHHOIO pa3sMmepa.

Cwm. onucanue GyHkiuu right substr.
AyonuposaHue UNICODE-cTpoku

CuHTaKkcuc

nrepeat string(<cTpoka>,<KOJIMYECTBO>)
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;
<KOJIMUECTBO> — LEJOEC MOJIOKUTEIIBHOE YUCJIO.
OnucaHue

JlyOnupoBaHue CTPOKH 33J]aHHOE YUCIIO Pa3.
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Cwm. onncanue QyHKIUM repeat string.
NMouck UNICODE-noacTpoku

CuHTaKkcuc

nstrpos (<crpoka>, <nomcrtpoka> [,<cnpasa>])
<cTpoka> — BeIpakeHne Tnna NCHAR;
<nomcTpoka> — BelpaxkeHue tuna NCHAR;
<cnpasa> — BBIpaKECHHUE JJOTHYECKOr0 THUIIA.
Onucaxue
@OyHKIMS ULIET NEPBOE BXOKIAEHUE <IIOLCTPOKM> B 3aJaHHOW <cTpoke> cieBa (Wi
crpaBa, €CJM MapaMeTp <crpaBa> 3aJaH U ero 3HadeHue — TRUE) M BO3BpaIllaeT HOMEp

MO3MIIMU UCXOAHOM CTPOKM (HauuHas ¢ 1), ¢ KOTOpOM HauMHAeTcs HalJeHHas MOACTPOKA.
Ecnu noacrpoka He HalineHa, Bo3Bpamaercs 0. [Touck NULL-nioacTpoku 3ampelies.

Npeob6paszoBaHne UNICODE-cTpoKM K BepXHEMy perucrpy

CuHTaKkcuc

ntoupper | nupper (<cTpoka>)
<cTpoka> — 3HaueHue thna NCHAR, NVARCHAR.
OnucaHune
[TpeoOpa3oBaHHOE K BEPXHEMY PETUCTPY 3HAUCHUE <CTPOKI>.
CwMm. onucanue GpyHKIMH toupper, upper.
NMpeo6pasoBaHne UNICODE-cTpOKM K HWXKXKHEMY perucTpy

CuHTaKcuc

ntolower|nlower (<cTpoka>)

<cTpoka> — 3HaueHue 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>])
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;
<nomcTpoka> — BelpaxeHue tuna NCHAR, NVARCHAR.
OnucaHue
N3 <cTpoxw> ynansdroTcs clieBa CUMBOJIbI, YKa3aHHBIE B <[TOICTPOKE>.

CwMm. onucanue pyHKIMH ltrim.

YaaneHue npaBocTtopoHHUX cumBosioB U3 UNICODE-cTpoku

CuHTaKkcuc

nrtrim(<cTtpoka> [,<nomcTpoka>])
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;
<nopcTpoka> — BelpaxkeHue Tuna 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>)

<cTpoka> — BelpaxkeHue tuna 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> — BelpaxkeHue tuna NCHAR, NVARCHAR,
<II03MLMA> — BEIpAXKECHUE LIETOYNCICHHOTO TUIIA;
<IOJIMHAa> — BBIPAKECHUE LETIOYUCICHHOIO TUIIA,
<nopmcTpoka> — BelpaxkeHue Tiuna 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> — BblpaxkeHue tuna NCHAR, NVARCHAR,;
<nomcTpoka 1> — BelpaxeHue tuna NCHAR, NVARCHAR;
<nomcTpoka 2> — BelpaxeHue 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>)
<cTpoka> — BelpaxkeHue tuna NCHAR, NVARCHAR,;
<nomcTpoka 1> — BelpaxxkeHue Tuna NCHAR, NVARCHAR;

<nomcTpoka 2> — BelpaxeHue 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) Ecnu apryment NULL, pe3yisrar 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 Bo3BpaiaemMoro 3HaueHuss — DOUBLE.
3) ®yHKIUA BO3BpalllaeT HAaUMEHbIIIEE LeI0e 3HaUCHUE, 00JIbIlIee UIIH PABHOE apryMEHTY.

4) Ecnu aprymenTt NULL, pe3yisrar 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 >,

© Ipouenypnsolii a3bik. AO HIIIT «PEJISKC», 1990-2026 123



DOyHKUMU

2) Tum Bo3BpamaeMoro 3HaueHust — DOUBLE.

3) Ecnu apryment NULL, pe3ynsrat 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 Bo3BpalaemMoro pesynsrara — DATE.

3) Pesynprar mpm  ykazaHum <TOUHOCTHL> 'D' 3aBUCHT OT Hamuyus KIo4a
/COMPATIBILITY=ORACLE B KomaHje 3amycka sapa CYB/1:

* 3Ha4yeHue DATE, OKpYITICHHOE J0 TEKYIIEro AHs, €CJIU KIII0Y HE 3aJaH;
* 3HaueHue DATE, OKpyIJIEHHOE J10 OJIMyKAMIIero AHs Hadyajia HeJeNH, €CIIH KoY 3a/1aH.

4) Pesynprar npu ykazanuu <TounocTb> 'DY' unu 'DAY' Oynet okpyriieH 10 Onrkaifiiero
JIHSl HayaJla Helequ.

5) Ecnu apryment NULL, pe3ynbrar 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 Bo3BparraemMoro pesyiabrara — DATE.

3) Pesynprar mpm  ykazaHMM <TOUHOCTL> 'D' 3aBHCHT OT Hamuyus KIIo4a
/COMPATIBILITY=ORACLE B koMmaHje 3amycka sigpa CYB/L:

* 3HadyeHue DATE, yCedeHHOE A0 TEKYIIETO JHS, €CJIN K04 He 3a/JaH,
* 3HadyeHue DATE, ycedyeHHOE 10 OnmyKaMIero JHA Hadyaja HeIENIH, €CJIM KoY 3aaH.

4) Pesynbrar npu ykazanuu <TouHocTb> 'DY' unmm 'DAY' Oynet ycedeH mo Onvkaifiiero
JTHSI Hauasia HeJleIH.

5) Ecnu apryment <BripaxeHue> NULL, pe3yasrar 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 tanrerca (TAN) <3HAUMMOTO UMUCIJIOBOT'O
BBEIPAXEHMA > B paaraHax.

2) Tumn Bo3BpaimaemMoro pesyasrara — DOUBLE.

3) Ecnu apryment NULL, pe3ynbrar 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.

Tun maHHpIX <3HAUMMOTO UYUCJIOBOTO BHIpaXeHMA> noipkeH ObITe DOUBLE wmim
IIPUBOJUTHCS K HEMY.

Bo3Bpalwjaemoe 3Ha4YeHue

1) 3nauenne oOparHoro kocunyca (ACOS), oOparHoro cunyca (ASIN), oOpaTHOTO TaHTEHCa
(ATAN) oT <3HAUMMOTO UMCJIOBOT'O BHPAaXeHMS> B paJdaHax M 3HauCHUE
oOparHoro TanreHca (ATANZ2) OT 3Hau€HUs <3HAUMMOE UMCJIOBOE BHPAXEHME
1>/<3HauMMoe UMCJIOBOE BHIPAXeHUue 2>.

2) Tun Bo3BpaiaemMoro pesynsrara — DOUBLE.

3) Ecnu apryment NULL, pe3ynbrar 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) 3nauenne runepbonuueckoro kocunyca (COSH), cunyca (SINH) u Tanrerca (TANH)
<3HauUMMOI'O UMCJIOBOI'O Bpra)KeHI/IFI>BpaI[I/IaHaX.

2) Tum Bo3BpaimaemMoro pesyiasrara — DOUBLE.

3) Ecnu apryment NULL, pe3ynbrar 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 pesyiasrata — DOUBLE.
3) Ecnu apryment NULL, pe3ynbrar 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) ®yuxkus 1n BO3BpallaeT HAaTypajbHBIA JorapupM <3HAUMMOTO  UMCIIOBOTO
Bpra)KeHMFI>.

© Ipouenypnsolii a3bik. AO HIIIT «PEJISKC», 1990-2026 127



DOyHKUMU

2) ®yukuus 1og BO3Bpallaer Jorapupm <3HAUMMOTO UMCIJIOBOT'O BHPAXEHMUI> 10
3aJaHHOMY <OCHOBAaHMIO>.

3) Ecnu 3HaueHHe <3HaAUMMOIT'O UMCJIOBOT'O  BHEIPAXEHMS> WIH <OCHOBaHMI>
MeHbllle wid paBHO 0, WIM 3HAYEHHE OCHOBAaHUS PAaBHO |, BO3HUKAET HMCKIIOYEHHUE
BADPARAM.

4) Tum Bo3BpaImaeMoro pesyiabrara B 000ux ciaydasx — DOUBLE.

5) Ecnu apryment NULL, pe3ynbrar 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) Tum Bo3BpamaeMoro pesyiabrara — DOUBLE.

4) Ecau aprymenT NULL, pe3yabrar 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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OTtpuiiatenbHOE 3HAYCHHE — TOUHOCTHh OKPYIVICHUS TMepel ACCITHUYHON TOUKOH (TO ecTh mpu
-1 mo GnekalIero 1mejaoro AeciaTKa, -2 — 10 COTHH, -3 JI0 THICSYH M TaK JaJiee).

Bo3Bpalwjaemoe 3Ha4yeHue

1) <3HauyMoOe uMCIJIOBOE BHPAaXeHME>, OKPYIVIEHHOE 10 3aJJaHHON TOYHOCTH.
2) Tun Bo3Bpaiaemoro pesynsrara — DOUBLE.

3) Ecnu apryment NULL, pe3yasrar 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 pesyibrara — 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 Bo3BpaiaemMoro pesynsrara — DOUBLE.
3) Ecnu aprymeHT OTpHUIIaTeIbHBIN, BEI3BIBACTCS UCKITIOUeHHEe BADPARAM.

4) Ecau aprymenT NULL, pe3yabrar NULL.
KaneHaapHblie pyHKUUN

BbliaeneHue aHA U3 aathbl

CuHTaKkcuc

day (<maTa>)
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<maTa> — BeIpaxeHue tumna DATE.
Onucaxue

Bo3sBpaiaer HoMep 1HA U3 <1maTh>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3BpamaeMoro 3HadeHust — 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> — BbIpakeHue tuna DATE.
OnucaHune

Bo3sBpaiaer HoMep Mecsila u3 <maTe>.
Bosapamaemoe 3Ha4YeHue

Tun Bo3BpamaeMoro 3HaueHus — 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> — BbIpakeHue tuna DATE.
OnucaHue

Bo3sspaiaer Homep rojga u3 <maTer>.
Bo3Bpalwjaemoe 3Ha4yeHue

Tun Bo3BpamaeMoro 3HaueHus — 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> — BeIpakeHue tuna DATE.
OnucaHune

Bo3sBpaiaer Homep yaca u3 <maTe>.
Bo3Bpalwjaemoe 3Ha4yeHue

Tun Bo3BpaniaeMoro 3HadeHust — INT.

Mpumep

cur dat:=17.11.1997:18:25:47.88;
num_ hour:=hour (cur dat);

BbigeneHue MUHYT U3 AaTbl

CuHTaKkcuc

minute (<gaTa>)

<maTa> — BbIpaxeHue tumna DATE.
OnucaHue

Bo3sBpaniaet HoMep MUHYTBI U3 <IaTEL>.
Bosapamaemoe 3Ha4YeHune

Tun Bo3BpamaeMoro 3HaueHus — INT.

Mpumep

cur dat:=17.11.1997:18:25:47.88;
num minute:=minute (cur dat);

BblaeneHue cekyHa U3 aathbl

CuHTaKkcuc

second (<maTa>)

<maTa> — BeIpaxeHue tumna DATE.
Onucaxue

Bo3sspaiaer Homep CeKyHAbl U3 <ImaThl>.
Bo3Bpalwjaemoe 3HayeHue

Tun Bo3BpamaeMoro 3HaueHust — INT.

// 18

// 25
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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> — BbIpaxeHue tumna DATE.
Onucaxue

Bo3sspamaer Homep THKa U3 <IaTer>.
BosBpamaemoe 3Ha4YeHue

Tun Bo3BpaniaeMoro 3HadeHust — 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
DyHKIMS BO3BpalaeT 3HaueHue Tuna DATE, copMUpOBaHHOE /ISl 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
rapaMeTpOB HEIOMYyCTUMBI, (PYHKITHS BO3BpaIaeT HyIeByro aary, Toectb 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>)

<3HaAuYMMOE BHpPAaXeHMe> — BhIpaxKeHue Tuma DATE.
OnucaHue

Brrunciienne nociaeaHero JHs Mecsna s yKa3aHHOM J1aThl.
Bo3Bpalwjaemoe 3HayeHue

1) 3nauenne Tunma DATE B moiHOM QopMare MO YMOJYaHHUIO, IMPECTABIAIONIEE 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>)

<3HauMMOe BHpPaxeHMre> — BolpaxkeHue Tumna 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 CIEIYIONIEro (TO €CTh Yepe3 7 IHel) AHS Helelu.

BosBpamaeMoe 3Ha4YeHue

1) 3nauenue Tuna DATE B ojsHOM (opMare o yMOJIYaHHUIO, COOTBETCTBYIOIEE 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>)
<3HauMMOe BHpaxXeHMre> — BolpakeHue tumna DATE;

<KOJIMUECTBO MecdleB> — YUCIEHHOE€ 3HadyeHue tuna INT, SMALLINT, BIGINT,
NUMERIC, REAL, DOUBLE Uiy IpUBOAUMOE K HEMY.

Onucaxue
Apudmernueckoe q100aBIeHNE MECSIICB K UCXOIHOM Jare.
<3HauyMoe BHpPAax)eHMe> JOKHO UMETh THIT DATE MM IPUBOAUTHCSA 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

3HayeHne Tuna DATE, yBeJIMueHHOE (YMEHBLIEHHOE) Ha 3aJaHHOE <KOJIMYUECTEBO
MecAleB>.

Mpumep

// sysdate=25.09.2006
d:=add months (sysdate(),5); // 25.02.2007

BbliaeneHue 3agaHHbIX 3NeMeHTOB AaTthl

CuHTaKcuc

datesplit (<3HauUMMOe BHpPAXeHMUe>,<lIapaMeTp>)
<3HAUMMOE BHPAaXeHMe> — BhIpaXeHUe Tumna 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 WM B BUJIE JIUTEpalia TUNA <maTa-BpeMs> B (popMare mo yMOIYaHHIO.

<[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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3HayeHne <napamerpa> Bo3Bpamaemoe 3HaueHune
"SS" KonuuectBo cekyH
"FF" KomnuecTBo THKOB

Bosapamaemoe 3Ha4YeHue

1) YkazaHHBIN AJIEMEHT <3HAUMMOTO BEIPAXEHWI>.

2) Tun Bo3BpalaeMoro 3HaueHus — INT.

Mpumepsbl

// sysdate=10.04.2006

d:=datesplit (sysdate(),"m"); // 4
d:=datesplit (sysdate(),"qy"); // 2

N3meHeHMe faTbl Ha 3aaHHbIA UHTEepBan BpeMeHMU

CuHTaKcuc

multime (<Tun mMHTeprRaa>, <MHTepBaJ>, <MUCXOIOHad IaTa>)
<MCxXOIOHasa InaTa> — 3HaucHue tuna 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 Tuma DATE, yBeIW4YeHHOE (YMEHBIICHHOE) 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>)
<HauvaJsirkHad naTa> — 3HadyceHue tuna DATE,
<KOHeuUHad naTa> — 3HaucHue tuna DATE;
<TUIl MHTEepBaJjsa> — CM. onucanue GpyHKIuu multime.

Bosapamaemoe 3Ha4YeHue

1) 3nauenue Tuna INT, MpeACTABIAIONICE PA3HUIY MEXKy KOHEUHON U HAaYaIbHOU 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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OnucaHue
BosBpaiaercss CHMBOJIBHOE MPEACTABICHUE <umcJjia> CO 3HAKOM (IPH 3TOM 3HAK «+»
omyckaercs). Eciu <umciio> He sSBIsIeTCs [eJIbIM, TO OHO MPUBOAMTCS K LEIOMY YHCITY (K
tuny INTEGER).

Hnst NULL-3nauenust Bo3Bpaiaercsi crpoka « NULLy.

Mpumepsbl

str num:=itoa (0); // '0"
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.); J/ "7

npeACTaBHEHMe Yyucriia B CMUMBOJIbHOM BuUge C y4eToM 3HaKa

CuHTaKkcuc

ftoa (<umcmo>)

<YmcJIo> — BI)Ipa)KeHl/Ie YUCJIOBOI'O THUIIA.
OnucaHue

BosBpamaercs cUMBONIBHOE TMpEACTaBICHHE <umcJjia> co 3HakoMm. llapamerp <umciio>
TPAaKTyeTCs KaK BEIIECTBEHHOE 4YHCIO0. B mpouecce mnpeoOpa3oBaHus NPUMEHSIOTCS
CJICAYIOIINE TIPaBUIIa:

* JJIs1 TOJIOKUTEIBHBIX YHCEN 3HAK «1» HE (I)OpMI/IpyeTCSI;

* obmiee yuciao mudp B cHOpMHPOBAHHON CTPOKE, BKIIOUAs IENYI0, APOOHYIO YacTH U
pas3zienuTeNnbHyI0 TOUKY — He Oonblie 7

* €CIIM YHCJIO0 HE YMEUIAeTCsl B IMana30H MpeoOpa3oBaHusi, TO OHO OKPYIIISIETCs, He3HAYAIIE
HYJY 0TOpachIBatoTCs. Eciy B Auana3oH He MOMENIAeTCs 1ejast YacTh YUCIIa, TO PE3YJIbTaT
GyHKIMN IIpEACTaBIsSeTCA B BHJIE <MaHTMUCCa><IOPSOOK> (TO eCTh <MaHTMCCa>,
yMHOKEeHHass Ha 10 B creneHu <mopsmok>), rle <MaHTucca> 3aHUMaeT 7 3HAKOB,
<mopsamok> — 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"

lNpeacraBneHne Yyncna B CUMBONILHOM BUAe C y4eTOM 3HaKa U
3agaHHOM TOYHOCTMH

CuHTaKkcuc

ntoa (<umcyo> [, <gamHa> [, <TOUHOCTL>] ])
<4umcIio>, <OJMHAa> U <TOUHOCTL> — BRIpaXKECHUA YHUCJIOBOTO TUIIA.

OnucaHue

BosBpamaercs CHMBOIBHOE MPECTABICHHE <UMCJIa> CO 3HAKOM U C 3aJIaHHON TOYHOCTHIO.
[TapameTp <umciio> TpakTyeTcs Kak BemecTBeHHOe umcio. [lapamerp <nmmHa> 3amaer
OOIIYI0 JUTMHY CUMBOJIBHOW CTPOKH C YYETOM 3HAKOBOTO Pa3psijia YHCIA U pa3ielnuTeIbHOMN
TOYKH, MapaMmeTrp <TOUYHOCTBL> — KoJuuecTBo Lu¢p nocie 3amsaroil. Ilo ymomuyanuio
JUIMHa mpennonaraercs paBHoil 30, a TouHocts — 10. Eciu tounocts paBHa 0, npoGHas
Y4acTh W JIECSITHUYHASI TOYKA HE BBIBOJATCA. (7151 3TOM (yHKIIMK NEWCTBYIOT T€ K€ MpaBHIia
npeoOpa3oBaHus (KpoMme auamna3zoHa IMpeacTaBieHus), 4ro u g ¢yHkuuu ftoa. IlpaBuna
npeoOpa30BaHus ISl TUANa3oHa: €Ci < IJ1MHa > He JI0CTaTOYHA IS TOT0, YTOOBI 0TOOpa3nuTh
3HaK, IEIYyI0 4YacThb YHWCIA, ACCATHYHYI0 TOYKY U yKa3aHHOE KOJIMYECTBO 3HAKOB IIOCIIE
3aISITON, PE3yIIbTaTOM SIBIISETCS CTPOKA U3 CUMBOJIOB «™)» (MX KOJIMYECTBO PaBHO MapameTpy
<pnmua>). Ecnm 1ummHBI 10CTaTOYHO, OTOOpa)kaeTcsl menas 4acTh, JECATUYHAs TOYKa U
HY’KHO€ KOJIMYECTBO 3HAKOB ITOCJIE 3aIIATOMH, TPUYEM HyIIH ITOCJIE 3aIITON He OTOPachIBArOTCSI.
Crtpoka Bcerma WMeeT [UIMHY, PaBHYIO MapaMmeTpy <nsjmHa>. Eciu 49ucio 3Hadammx
CHMBOJIOB MEHBIIIE 3TOTO MapaMeTpa, CTPOKa JOMOTHACTCS CJIeBa IIPOOeIaMH.

Mpumepsbl
str num:=ntoa(1.23,10,3); // ! 1.230"
str num:=ntoa(123.45, 5, 0); // ' 123 !

I'IpeACTaBneHMe AaTtbl B CMUMBOJIbLHOM BUuae

CuHTaKkcuc

dtoa (<maTa>[, <dopMaT HNpelcCTaBJIEHUS>])
<ZmaTa> — BbIpaXeHue tuna DATE;

<¢)OpMaT npencTaBJIeHUS> — JIOTHYECKOEC BBIPAXKCHUE HIIU CTpOKOBBIfI JIUTEpal.
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CTpOKOBBIIi JIUTEpa JOJKEH 3a/aBarh (opMmar mpeoOpa3oBaHusl <ImaTel> B CUMBOJIbHBIN
Bua. Jlns cnenmdukanuu  (GopMaTHOW CTPOKM MOXKHO HCIIOJIB30BaTh  CIICIYHOIINE
0003HAYECHUS:

* DD, dd, day, Day, DAY — nens (day — Ha3BaHUe [THS HEETH);

* MM, mm, mon, Mon, MON — mecsit (mon — Ha3BaHUE MeCsIIIa);
* YY,YYYY —rox;

 HH, HH12, hh24 — yacsr;

* Mi, mi —~MUHYTHI;

* SS, ss — cexyHIbI;

» FF, {ff — Tukwu;

* PpasgCIrTCIIu — THPEC «-», KOCad 4CpTa «/)), ABOCTOYUC «I», TOYKA «.» W Ap. 3HAKH, B TOM
YHUCJIC CUMBOJIBHBIC CTPOKH, HC COBIIAAAOIMMUEC C ICPCUNUCIICHHBIMU BBIIIC 0003HAUYCHUSIMHU.

Mpumepbl hopmaToB AaTbl
"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

"HH24"
"HH24 :MI"
"HH24 :MI:SS"

"HH24 :MI:SS.FEF"

OnucaHue
Bo3Bpaiaercsi CHMBOJIBHOE MIPEACTABICHUE <Oa ThI>:

* B ¢popmate DD.MM.YYYY, eciu nmapamerp <dopmaT mnpencraBJIEHMS> pPaBEH
FALSE;

* B dopmare DD.MM.YYYY:HH:MI:SS.FF, eciu napameTrp <dpopmart
npencrasJyieHra> paBeH TRUE uiu He 3a7aH;

* B 3a7aHHOM (Qopmare, eclii mapaMeTp <dopmaT — OpencTaBJIEHMS> SBISCTCA
CTPOKOBBIM JINTEPAJIOM.

Jns NULL-3nauenust Bo3Bpaiaercs crpoka « NULLy.
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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"

lNpeoGpa3oBaHne 6aMTOBOro 3Ha4eHUA B CTPOKY

CuHTakcuc

btoa (<cTtpoka>[, <bjgar>])
<CcTpoka> — 3HaueHue tuma BYTE.

BosapamaeMoe 3Ha4YeHue
balitToBoe 3HaueHWe B BHAE CTPOKH, NpUYEM, €ClM <bjiar> HE 3aJaH WA pPaBeH
FALSE, 3Hau€HUs BBIAAIOTCS B BHJE UAYIIUX MOAPAN LIECTHAAUATCPUYHBIX Map 4yucen (B

cootBeTcTBUM ¢ SQL-dyHKIMel hex), UHaUe 3HaYCHUS Pa3AesIoTCs Ipodenamu.

Jnsa NULL-3Hauenns Bo3Bpamaercs ctpoka « NULL».

YHuBepcanbHoe npeobpasoBaHne B CTPOKY

CuHTaKkcuc

tochar (<BHaueHme> [, <mapameTpsr>])
<3HayeHye> — BbIpAKEHHUE JI000T0 JOMYyCTUMOrO THIIA.

OnucaHue
BrinmonHseT yHHBepcanpHOE MpeoOpa3oBaHuE JOOOTO THMA B CTPOKY. DaKTHYECKH, IS
YHCIIOBBIX TUIIOB, AT M 0AalTOBBIX 3HAUEHUH, SKBUBAJIEHTHO QYHKIMIM 1toa, ftoa, ntoa,
dtoa, btoa, BbI3BaHHBIM B 3aBUCUMOCTH OT TUIA <3HAYEHM >, IPU 3TOM <IlapaMe TPbl>
COOTBETCTBYIOT JOIMONHUTENBHBIM MapaMeTpaM 3TuX (QyHKuud (Hampumep, dopmar ans
dtoa, TouHocTh U1t ntoa u T.1.).
OyHKuMs ynoOHa TeM, YTO OHa yHHMBEpcajibHa, HE HAJl0 NOMHUTh, KAKOTO THUIIa 3HAYCHHE,
maBHoe, yTo mnoiydaem crpoky. Jms NULL-3HadeHus Bo3Bpamiaercs crpoka «NULLy,

a nus Tuna NCHAR BBITIOJHSAETCS MepekoaupoBka u3 UNICODE B pabodyto KOIHUPOBKY
CHUMBOJILHOTO THIIA.

MpeobpasoBaHue CTPOKU B AaTty

CuHTaKkcuc

atod|to date (<crpoka>[, <dopmaT npercTaBieHUA>])
<CcTpoKa> — BbIpaJKEHUE CUMBOJIBHOTO TUIIA;

<bopmaT mHnpencTaBJIEHMSSI> — CTPOKOBBIN JIUTEPAL.
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OnucaHue

Bo3sBpamaercs 3Hayenue tuna DATE, IOJTy4YEHHOE B pe3ysbTare npeoOpazoBaHus MapameTpa
<cTpoka>, KOTOpPbId JOJKEH MMETh CUMBOJBLHOE MPEJICTABICHUE J1aThl B COOTBETCTBUU
¢ <bopmaToMm mnpexncTaBjeHus>. Ecium napameTp <bopmaT npencTaBJIeHUS>
He3me,<CTpOKa>ImﬂmHa6Hﬂpr@mﬂmHmﬁlBqmpMME]K)YMmFMHHm DD.MM.
[YY]YY[:HH[:MI[:SS[.FF]11].

Jomyctumpie <¢opMaTsl IPEACTABICHHUS> CM. B onrcanuu GyHKun dtoa.
Ecnu mapameTtp conep>KUT HEBEPHOE MpeACTaBIeHHE 1aThl, Bo3Bpamaercs NULL-3HaueHne.
Bosapamaemoe 3Ha4YeHue

1) Tun Bo3Bpaiaemoro 3HaueHusi — DATE.
2) Ilpu ommbke nmpeodpa3oBaHusl BO3BpAIAeTCsl HayalbHasl JarTa.
3) Hdna NULL-3Hauenus Bo3Bpaiaercst crpoka « 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:="18.11.1997:14";

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

dt:=to date("28.04.2000","dd.mm.yyyy") ;

dt:=to_date ("01", "mm") ;

// 28.04.2000:00:00:00.00

//31.01.0001:00:00:00.00
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NpeobpasoBaHue B Tvn smallint

CuHTaKkcuc

tosmallint (<3HaueHUe>)

<3HaueHue> — BBIpa)KeHI/IC CHUMBOJIBHOT'O UJIN J'IIO6OFO YUCJIOBOI'O THUIIA.
OnucaHue

BosBpamiaercst 3HaueHue Tthna smallint, molydeHHOE B pe3ynbTaTe NpeoOpa3oBaHUs
napameTpa <3HadueHye> 10 CIEAYIONINM IpaBUIaM:

* eCJIM TIapaMeTp COAECPKHUT IPOOHYIO YacTh, TO OHA OTOpachIBaeTCs;

* mpeoOpa3oBaHWE 3aKaHUYMBACTCS MPU OOHAPYKEHUU HEIU(GPOBOTO 3HAKA B CHMBOJBHOM
CTpOKE;

* €CIIM 3HaYeHMe napaMeTpa (PyHKIIMU BBIXOAUT 32 BEPXHUI Mpeien 10IMyCTUMOTO Iuana3oHa
(+32 767), To BO3BpallaeTCsl 3HaUCHHE BEPXHETO Ipe/esia, eCiy ke 3HaueHUe mapamerpa
BBIXO/IUT 32 HWKHUU mpenen auanaszona (-32 768), To Bo3BpallaeTcsl 3HAYeHUE HUKHETO
npeena.

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
sml int:=tosmallint ("6£s65");// 6

sml int:=tosmallint("65.9");// 65
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sml int:=tosmallint (65535*2+1000); // 998

q)}/HKI_II/II/I JaHHOI'O KJiaccCa Hp606p33}’IOT NepCAaHHOC 3HAYCHUC B YHUCIIOBOC 3HAYCHHC
COOTBCTCTBYIOLICTO THUIIA. HpI/I 9TOM €CJIM NepCaaHa CTpOKa, 1 OHAa HC SABJIACTCA ﬂOHyCTHMOﬁ
3aIlMUCBIO YMCJlia, BO3BpAIlaA€TCA 0.

NMpeobGpa3oBaHue B TKnN int

CuHTaKkcuc

tointeger (<3HaueHme>)
<3HaueHue> — BRIPAKEHUE CHMBOJIBLHOTO HJIH JTOOOTO YHUCIOBOTO THIIA.

OnucaHue

BosBpamiaercs 3HaueHue Tumna int, MoiydeHHoe B pe3ysbTare npeoOpa3oBaHUs mapaMerpa
<3HaudveHMe> N0 CICAYIOIINM IIpaBUIaM:

* eClIM MapaMeTp COACPKHUT IPOOHYIO YacTb, TO OHa OTOpachIBaeTCs;

* mpeoOpa3oBaHWE 3aKAHUMUBACTCS MPU OOHAPYKEHUU HEIU(GPOBOrO 3HAKA B CHUMBOJBHOM
CTpOKE;

* €CIM 3HaYeHHeE MapaMeTpa (PyHKIIMU BHIXOAUT 332 BEPXHUI Mpeien IOMyCTUMOTO Tuarna3oHa
(+2 147 483 647), To BO3BpalllaeTCcsl 3HAYECHUE BEPXHETO Mpejesa, €CiIu Ke 3HAYeHUE
napaMeTpa BBIXOAMT 3a HWKHUH mpeznen auanasoHa (-2 147 483 648), To Bo3Bpaiaercs
3HauU€HHE HU)KHETO TpeJena.

Npeob6pasoBaHue B TMn bigint

CuHTaKkcuc

tobigint (<3HaueHue>)
<3HauveHue> — BEIPAKEHNE CHMBOJIBLHOTO HJIH JTOOOTO YHUCIOBOTO THIIA.

OnucaHue

BozBpamiaercst 3HaueHue Tuna bigint, mnomydeHHoe B pe3ynbrare NpeoOpa3oBaHUs
napameTpa <3HadueHye> 10 CIEAYIONINM IpaBuIaM:

* ©CIIU MMapaMeTp COACPKHUT APOOHYIO YacTh, TO OHA OTOPACHIBACTCS

* npeoOpa3oBaHME 3aKAHYMBAETCS MPH OOHAPYKEHUU HEIU(PPOBOrO 3HAKA B CHMBOJIBHOM
CTPOKE;

* €CIU 3HaYeHMeE NapaMeTpa (PyHKIIMK BHIXOAUT 32 BEPXHUI Mpeien TOMyCTUMOTO Tuana3oHa
(+9 223 372 036 854 775 807), To BO3BpalaeTcsl 3Ha4€HUE BEPXHEI0 MPEAEIa, €CIIU e
3HauEHHE MapaMeTpa BBIXOAUT 3a HIDKHUIH npenen quanaszona (-9 223 372 036 854 775 808),
TO BO3BpAIAETCs 3HAUYCHUE HIDKHETO Ipe/ena.

Npeob6pa3zoBaHue B T!nN real

CuHTaKkcuc

toreal (<3HaueHUe>)

<3HaueHNe> — BRIPAXXCHUE CUMBOJILHOI'O MJIU JIFOOOT0 YHCJIOBOTO THIIA.
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OnucaHue

BOSBpaH_IaeTCH 3HaYeHHe THna double, INOJTY4YCHHOC B PC3YyJIbTAaTe Hp606p330BaHI/I$I
napamMeTpa <3HadeHMe> C YUYCTOM CJIICAYIOIEro nmpaBuia:

* mpeoOpa3zoBaHHe 3aKAHUYMBAETCS MPU OOHAPYKEHHHM HEIM(PPOBOTO 3HaKa B CHUMBOJIBHON
CTpOKE.

NMpeoGpa3oBaHue B TN humeric

CuHTaKkcuc

tonumeric (<3HaueHUe>)

<3HaueHue> — BBIpa)KeHI/IC CHUMBOJIBHOT'O UJIN J'II-O6OFO YUCJIOBOI'O THUIIA.
OnucaHue

BosBpamaercss 3HaueHHe THUNa numeric, MONyYeHHOE B pe3yabrare MmpeoOpa3oBaHUs
napameTpa <3HaueHye> C YYeTOM CIIEIYIOIIEro MpaBuia;

* mpeoOpa3oBaHWE 3aKAHUYMBACTCS MPU OOHAPYKEHUU HEIM(PPOBOTO 3HAKA B CHUMBOJBHOM
CTpOKE.

Npeobpa3oBaHne CUMBOSILHOU CTPOKU B CTPOKY GanT

CuHTaKkcuc

hextoraw (<CMMBOJILHOE BHIPaXeHMUE>)

<CHMMBOJILHOE BEHIPaXeHMe> — CcTpoka Tthna CHAR, VARCHAR, cozepikalias
mecTtHaaarepudnbie mudpsl (1udpsr 0-9, 6ykesr A-F).

OnucaHue
[IpeoOpa3oBaHue CUMBOJILHON HIECTHAATEPUYHON CTPOKU B CTPOKY OaMT.
JnnHa <CMMBOJIBHOTO BBIPAXEHMS> JOHKHA OBITh KpaTHa 2.
Bosapamaemoe 3Ha4YeHue

baiiToBas cTpoka IIMHON N, €CIM HCXOHOE <CYMBOJIBHOE BEPAXEHME> UMENO JJINHY
2*N.
Mpumep

var bt byte(10);
line:="4a3fbc09";
bt:=hextoraw(line); // 4a3fbc09000000000000

MpeoGpa3oBaHue 3HA4YEHUs B LWeCTHagLaTepuyHoe
npeacraBneHue

CuHTaKkcuc

rawtohex (<3HaumMMOe BEIPaAXEHME>)

<3HauMMOe BHpPaxeHMre> —3HAa4YCHUC JIF000TO A0IIYCTUMOI'O THUIIA JaHHBIX.
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OnucaHue
HpeoGp%OBaHHe 3HAYCHHUA B CUMBOJIBHOC H.ICCTHaI[I_IaTepI/I‘IHOG Hpe,Z[CTaBHeHI/IC.
BosBpawjaemMoe 3Ha4YeHue

CumBonbHas cTpoka (Tunt CHAR) JUIMHOM 2 * N, €CJIM UCXOJTHOE <3HAaUVMOE BHpaxeHue>
UMeENo JJIMHY N.

Mpumepsbl

1)

i:=56;

line:=rawtohex (i); // 56

2)

line:=rawtohex ("4a3fbc09"); // 3461336662633039

®yHKUMKM AN paboTbl C Kypcopamm

NMpoBepka Bbixoaa Kypcopa 3a npeaenbl BbIOOPKU

CuHTaKkcuc

outofcursor (<xypcop>)

<KypCOp> — KypCOpHas IIepeEMEHHa.
OnucaHue

BosBpamaercs nmornueckoe 3HaueHue TRUE, ecnu Oblla TOMBITKAa BBIOpaTh 3amuch 3a
npeesaMu BRIOOPKH, nHaue — FALSE. BeiOop 3a npepenaMu mpoOuCXOIUT, €CIIN BBITTOTHIETCS
FETCH NEXT Ha nocienHeit 3anucu, FETCH PREVIOUS Ha NEpBOM WIH B pe3yjbTare
FETCH ABSOLUTE/FETCH RELATIVE, eclid OCYIIECTBISCTCS 3ampoC Ha 3alucCh C
HECYIIECTBYIOITUM HOMEPOM.

Mpumep

//TuUnmMyHas MOCJIeNOBATEJIbHOCTL OINePaTOPOB IJis BHOOPKM BCEX 3alyucein
open curs for ...;// OTKPHTbL KypCOP

fetch curs last;// nns BubOOpkM B OBpaATHOM MOPSOKe

while not outofcursor (curs) loop

obpaboTka 3anucu

fetch curs;// fetch curs previous; znna BHOOPKM B OOpaTHOM MOPSIKE
endloop

KonnyectBo 3anucen B KypcopHoun BbIOOpKe, caenaHHOMN
Nno Kypcopy

CuHTaKkcuc

rowcount (<xypcop>)
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<KypCOp> — KypCOpHas [IEpeMEHHas.
OnucaHue

BosBpamaeTcsi 3HaueHue Tuna INTEGER — KOJIMYECTBO 3aluceil B BBI60pKe, cIelnaHHOH 1o
Kypcopy.

OnpepeneHue Koga 3aBepweHua SQL-komaHAbI

CuHTaKkcuc

errcode ( [<xypcop>])
<KypCOp> — UM KypCOPHOI IEPEMEHHOM.
OnucaHune
Bo3sBpaiaer 3nauenre tuna INTEGER — KOJ 3aBEpIICHUS, BOSHUKIIWI MMPU BHITOJTHEHUU

SQL-koMaHIbl MO yKa3aHHOMY Kypcopy. Ecim KypcopHasi mnepeMeHHas He 3ajaHa,
BO3BpAILA€TCA KOX 3aBEPIICHUS IS MOCJIEIHETO BRIIIOJIHEHHOIO oneparopa EXECUTE.

Mpumep
create or replace procedure sp errcode() result int for debug
declare

var 1 int;
code

execute "select * from auto where personid = -1";
exceptions

when all then return errcode();
end;

call sp errcode();
PesymnbTar 2

OnpepneneHue coobweHus 3aBepweHna SQL-komaHAabI

CuHTaKkcuc

sglerrm([<xonm 3aBepuweHUA>])
<xOoI 3aBepleHMsa> — Kkox 3asepuieHus aapa CYDB/I.
OnucaHue

BosBpamaer 3Hauenue tuna CHAR (4000) — coobuieHne 3aBeplieHus A1l YKa3aHHOTO KoJia
3aBepuienus sipa CYBJI. Eciu kox 3aBepiiieHus He ykasaH, To Oy/eT BO3BPALIEHO COO0IIeHNE
JJ1s IOCJIEAHETO BBINOJIHEHHOro oneparopa EXECUTE nmo Kypcopy 0 YMOJIYaHUIO.

Mpumep

create or replace procedure sp sqlerrm() result char(100) for
debug
code
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execute direct "select * from xxxxx";
exceptions
when all then return sglerrm();
end;
call sp sqglerrm();
PeryJjbTaT HeCcylecTByomasa Tabjmia

OnpeneneHune Koga NCKIMOYEHUSA

CuHTaKkcuc

exccode ()

OnucaHue
Bosppamaer 3nauenue tnna INTEGER — KOJ{ MCKITFOUEHUS MPOIIEAYPHOTO A3bIKA.
3HavyeHUE KOJ1a UCKITIOUCHHS

1) ecnu uckIIIOYeHHE BO3HUKIIO TIpH BhIMOIHeHNH SQL-KoMaHbl, TO OyAeT BO3BpaIleH KOJ
3aBEpIICHUS AJI IOCICAHEr0 BBIIIOJIHEHHOTO oneparopa EXECUTE 1o Kypcopy,

2) ecnu UCKJIIOYEHHE BO3HUKIIO MTPH BBHIMTOJHEHUH OIlepaTopa MpoLeaypPHOro s3bIKa, TO OyIeT
BO3BpAIlleH KO/ HCKJIFOUEHUS MPOIIeTypHOTO A3bIKa (CM. Buabl HckiIoueHM).

Mpumep

l) IIOJIy4YEeHM e KOIIa MCKIIIOYWEHMA IIPOoLUelyPHOI'O A3EIKA IIPV BEIINOJIHEHWNM
ONEPaTOPOB MNPOLENYPHOTO S3BIKA :
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) HoJilydeHMe KOIa MCKJIOUEHMS NPM BHIOJHEeHUM SQL-KOMAaHOH IO KypCOopy
IO YMOJIYAHUIO :
create or replace procedure sp exccode2 () result int for debug
declare

var 1 int;
code

execute direct "selectt * from xxxxx";
exceptions

when all then return exccode();
end;
call sp exccodeZ();
PesynbTaT 2051
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OnpepeneHue HoMepa TeKyLEen CTPOKN Kypcopa

CuHTakcuc

currow (<Kypcop>)
<KYypCOp> — UMl KypCOPHOI IEPEMEHHOM.

Onucaxue
Bo3sBpaiaer Homep TeKylel CTPOKU OTKPBITOro Kypcopa uiu 0, eciiu Kypcop HE OTKPBIT.
[Tocne ynaneHus: TeKylen CTPOKH Kypcop aBTOMATHUYECKH BCTAET HA CIEAYIOLIYIO CTPOKY,
€CJIM €€ HeT — Ha npeAblayiy. CoOTBETCTBEHHO, oneparop FETCH cIBUraeT Kypcop elie
Ha OJHY CTpOKy. He mpou30MTHM M3MEHEHHUsS TEKYyLIEH CTPOKHU Iocie onepauuu delete
current of cursor HMKaK HE MOXKET, TaK KaK 3TOM TEKyLIEH CTPOKHU yxke HeT. Homep
TEKYIIEH CTPOKHU 110 BO3MOKHOCTH COXPAHSETCS.

Mpumep

B npuBeneHHOM npumepe yiajneHue CTPOK BBINOJIHAETCS HE MOAPS, Yepe3 OAHY CTPOKY:

while not outofcursor(a) loop

execute "delete from tabl where current of \"cursor a\";";//
print ("Texymas cTpoka Kypcopa:"+ to char (currow(a)));//
fetch a;//

endloop

NMpoune pyHKLUN

BbluncneHne makcumMaribHOro 3Ha4eHus 13 napbl 3Ha4YeHun

CuHTaKkcuc

max(<3HaqMMoe UMCJIOBOE BEIPAXEHNE l>,<8HaqMMoe UMCJIOBOE BEIPAXEHNE
2>)

OnucaHue
BI)I'-II/ICJ'IeHI/Ie MAKCUMAJIBHOT'O 3HAYCHUSA N3 HapI)I 3Ha'-IeHI/II\/'I.
Bo3Bpalwjaemoe 3Ha4yeHue

1) MakcuManbHOE 3HA4€HHWE M3 Mapbl <3HAUMMOE UYMCJIOBOE  BHEpaxeHue 1>,
<3HauuMOe UYMCJIOBOE BEHpPAaXeHUe 2>,

2) Tun BO3BpalacMoro 3Ha4CHUA YCTAHABIIMBACTCS 11O THUITY JAHHBIX IIEPBOTO apryMCHTA.

Mpumepsbl

max num:=max(5,10);// 10

max num:=max(5,8.6);// 8
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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 MakCMManbHOro 3Ha4eHus U3 Habopa
3HaYeHun

CuHTaKkcuc

greatest (<3HaumMoOe BEpaxeHMe 1>,.. <3HAUMMOE BEHpPAaXeHMEe n>)

<3HauUMMOE BHpPaxeHue>: :=<3HauuMoOe UMCJIOBOE BHpaxeHMe>|<3HaUMMOe
BEIDAXEHME TUIla «KIOaTa—BpeMa»>

Onucanue
Brrunciienne MakCMManbHOTO 3HAYECHUS U3 HA0Opa 3HAYCHUI.
<3HauyMOe BBIPaxXeHME> MOXKET UMETh YACIOBOU MIIU «J1aTa-BpeMsD» THUIl JAHHBIX.
Turbel JaHHBIX BCEX 3JEMEHTOB CIHMCKA JOJKHBI ObITh COBMECTUMBI.
<3HaumuMele BbpaxeHus> He MOTyT ObITh NULL-3HaueHusMHu.
Bo3Bpalwjaemoe 3Ha4YeHue

1) MakcumanbHOE 3HaueHUE M3 Habopa 3HAUEHUN <3HauyMoe BHpaxeHue 1>,...
<3HaulMOe BLHIPaXeHMre n>.

2) Tumn Bo3BpallaeMoro 3Ha4eHUs1 yCTaHABIMBAETCS M0 TUITY JAHHBIX [EPBOTO apryMeHTa.

3) Ecniu Tun naHHBIX mepBoro aprymenta INT, To uisl pe3yinbTupyroummx NUMERIC-
3HAYEeHUU MTPOUCXOTUT OTOpachIBaHUE 3HAUCHUH MOCIE 3alsITOM.

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);
PesyjbTar 2
2)
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") ;
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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");
PesymabTar 07/21/2015:00:00:00.00

BbluncneHne MMHUMManNbHOro 3Ha4YeHnA u3 napbl 3Ha4YeHun

CuHTaKkcuc

min (<3HauUMMOE UMCJIOBOE BHPaXeHMe 1>,<3HauMMOe UMCIJIOBOE BHpPaxXeHMUe
2>)

OnucaHue
BBI‘II/ICJ'ICHI/Ie MHUHHUMAJIBHOTO 3HAYCHUA U3 Hapbl 3Ha‘IeHI/II\/'I.
BosBpawjaemMoe 3Ha4YeHue

1) MuHumanbpHOE 3HAY€HHE W3 Mapbl <3HAuUMMOE UMCJIOBOE  BHpaxeHue 1>,
<3HauMMOEe UMCJIOBOE BHIpaXeHUe 2>,

2) Tum Bo3BpaIaeMoro 3Ha4YeHUsI yCTaHABIMBAETCS 110 THITY JAHHBIX MEPBOTO apryMeHTa.

3) Ecnu omun w3 aprymentoB paBeH NULL-3HaueHUto, TreHEpHUPYETCS HCKIIOUEHUE
BADPARAM.

Mpumepsbl

1) BrUMCJIEHME MMHMMAJILHOTO 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:
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) BrlumMCIeHME MaKCHMAJIBHOTO BHAUEHMS:
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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
3HaA4YeHUM

CuHTaKkcuc

least (<3HaumMmMoe BHIpPaxeHMe 1>,.. <3HAaUMMOE BHPAaXeHMUEe n>)

<3HaUMMOE BHpaxeHMue>: =<3HauuMoe UMCJIOBOE BHpPaxeHMe>|<3HaUMMoe
BEIDAXEHME TUIla «KIOaTa—BpeMa»>

OnucaHue
Brrunciienne MUHMMAJIBHOTO 3HAYEHUS U3 HaOopa 3HaYCHUI.
<3HauyMOe BHIPaxXeHMEe> MOXKET UMETh YACIOBOU MIIU «J1aTa-BpeMs» THUIl JAHHBIX.
<3HauYMMBIE YMUCJIOBEIE BHIPaxeHMsa> He MOTYT ObITh NULL-3HaueHusMHU.
Bo3Bpalwjaemoe 3Ha4YeHue

1) MuHumManpHOE 3HA4YeHHWE M3 Ha0Opa 3HAUCHWNW <3HAUMMOE  BHIpaXeHue 1>
<3HauMMoe BBEIPAXEHME n>.

ge e

2) Tun BO3BpaIllaeMOTO 3HAYE€HUS YCTAHABIUBACTCS 10 TUITY JaHHBIX [IEPBOTO apryMEHTa.

3) Ecnmu Tun nmaHHBIX mepBOro aprymeHta INT, TO IS pe3yabTupyromux NUMERIC-
3HAYEHUHN TTPOUCXOAUT OTOpAChIBAHNE 3HAYCHUH TIOCIIE 3aMsSTOM.

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);

PesysabTaT 1.0

2)

create or replace procedure tst least date(in dtl date; in dt2
date) result date

code
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return least(dtl, dt2); //
end;
call tst least date('20.07.2015','21.07.2015");
PesymabTar 07/20/2015:00:00:00.00

BbiluncneHune octaTtka oT AeneHus

CuHTaKcuc

mod (<mesmMoe>, <IOeJIUTEJIL>)

OnucaHue
BLI‘{I/ICJ'ICHI/IG OCTaTKa OT ACJICHUA.
BosBpawjaemoe 3HaYeHue

1) Ocrarok oT jpeneHus <OearMoT o> Ha <IOeJuTeJib>, KOTOpble MOTyT OBbITh
BBIPAKEHUSIMH JIF0OOOTO YHCIOBOTO THUIIA.

2) Ecnu 3HaueHue <nmesmresis> paBHO 0, BO3HUKAET UCKIIIOUeHE BADPARAM.
3) Tun Bo3BpaiaeMoro pesyiabrara — DOUBLE.

4) Ecnu xakoil-HuOyap u3 aprymeHToB NULL, pe3ynbrar NULL.

MeHepauusa nceBgocny4YaHoOro Ymcna

CuHTaKkcuc

rand ()
OnucaHue
ITony4yenue nceBnoCily4aiiHOro 4ucia.

Bo3BpalwjaemMmoe 3HauyeHue

1) IonoxuTenpHOE MCEBAOCIYYANHOE 1IETI0€ YUCIIO B Arara3zone ot 0 10 2147483647,
2) Tum Bo3BpaimaemMoro pesyasrara — BIGINT.

3) Jns momydeHus pa3IMUYHBIX TOCIEIO0BATEIIBHOCTEH TICEBIOCTYYalHBIX YHUCEN JTaTYHK
CIIy4aifHbIX YHCEJl MOXXHO MHUIIMAIU3UPOBATh MPH oMol GyHkuuu randomize().

WHnumannsauma gaTtymka cnydamHbIX yncen

CuHTaKkcuc

randomize (<3HaueHUe>)
<3HadveHMue>:=<1eJI0e UMCIJIOBOE BHEPAXEeHMe>,

OnucaHue

Nuannmanvsanys nardyvka cirydyalHbIX YUCETT.
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Bo3Bpalwjaemoe 3Ha4yeHue
1) ®@yHKIMS MHULHATU3UPYET NATYMK CIy4yailHBIX YUCEN 33JJaHHBIM <3HadeHMeM> WIH

COITIACHO TEKYIIEMY 3HAYCHHUIO CHCTEMHOIO TalMepa, €CllM <3HaueHMe> He 3aJaHo,
MEHbIIIE THO0 paBHO HYIIO WIK PaBHO NULL.

2) OyHKIUs BO3BpAIlaeT 3Haue€HUE, KOTOPbIM ObUT MHUIIUAIU3UPOBAH J1aTUHK.

3) Tun Bo3Bparmaemoro pesyasrata — INT.

Onpep.eneHMe MMEeHU TeKyLlero nosfib3oBartens

CuHTaKkcuc

username ()

OnucaHue

[TonyyeHne MMEHU TEKYIIETo MOIb30BaTEs.
Bo3BpalwjaemMmoe 3Ha4yeHue

Nwmst monw3oBatens (char (66) ), KOTOPBINA BBI3BAM MPOIIEAYPY.

Mpumep

1) Cozsmanme npouenyprsl CurUser, BJanejiblieM KOTOPOM SABJISEeTCH
nnosp3oeaTesb SYSTEM.
username SYSTEM/MANAGERS

create or replace procedure CurUser () result varchar(128)
code

return "Texymul HOoJb30BaTesb: " + trim (USERNAME ()):;
end;

2) BuIIIOJIHEHME MNPOLENOYPH.
execute CurUser();
PesynbTaT: TekymmM ODOJIE30BAaTEJb: SYSTEM

3) Cospmaume nomnbzopatTend TESTER m npenocTaBlIeHME eMy IIpaB Ha
BEIIOJIHEHMEe npouenypsl SYSTEM.CurUser() .

create or replace user TESTER identified by '12345678';

grant execute on CurUser to TESTER;

4) YcTaHOBKa HOBOTO TeKyleI'o IoJib30oBaTelia coenuHeHus c CYBI.
username TESTER/12345678

5) BrI30B Ha BHIOJHeHMe npouenypsl SYSTEM.CurUser mnoJib30BaTeEJIEM
TESTER.

execute SYSTEM.CurUser () ;

PesynbTaT: TekymmM ODOJIE30BaTeJb: TESTER
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[Ipmmeuanme. OyHKUMA NPOLEIYPHOTIO SA3BKa uUusername () MISHTUYHA
nceppmocTosibuy USER ga3mika SQL.
username SYSTEM/MANAGERS

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

OnpeneneHne ngeHTU(UKaTopa TeKyLlero nonb3oBaTens

CuHTaKcuc

userid()
OnucaHue

HonyquI/Ie YUCJIOBOI'O I/II[GHTI/I(I)I/IKaTopa TCKYLICTO ITOJIb30BATCIIA.
Bo3BpalwjaemMmoe 3Ha4yeHue

3HaueHue Tuna INT, SBISIOIICECS YUCIOBBIM HICHTH()HUKATOPOM ITOJIB30BATENIsA, OT JIMIIA
kotoporo BoinonHsieTcs pabora ¢ CYBJ[ JIMHTEP no tekyiiemy coequHEHHIO.

Mpumep
create or replace procedure tst userid() result int
code
return userid(); //
end;
username SYSTEM/MANAGERS
execute tst userid();
return value = 1

OnpeageneHne MMeHU PaKTUYECKOrO UCNOSNTHUTENA
npoueaypbsbl

CuHTaKkcuc

effective username ()

OnucaHue
[TomyyeHnue MMeHU NOJIb30BaTENs, C IPABAMHU KOTOPOTO BBINOIHAETCA MPOLEypa.
B CYBJ JIMHTEP ¢ xpanuMbIMH HpOLIeIypaMU CBSI3aHbI JIBa OHSATHSA:

1) HOMUHAJIBHBIN UCTIOTHUTEIH TIPOLIEYPHI;
2) dakTUUeCKUi UCTIOTHUTEIH POy PHI.
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HoMuHanbpHBINH HCIIOIHUTEND — 9TO TEKYIIHUH I10JIb30BATENb OTKPBITOTO COEAUHEHNUS, KOTOPBIN
BbI3BAJI Ha MHCIIOJHEHHE MpOLENypy. DTUM IOJIb30BATEIEM MOXET OBITh Kak Biajelier]
IpoLEeayphl, TaK M JIFOOOW IOJIb30BaTeNlb, KOTOPOMY BIaJelel] MPOLeIyphl MPEeI0CTaBUI
IIPAaBO €€ BBINOJIHATS.

@DaKTUYECKUI HCIOJIHUTENb — MoJb3oBaTesib bJl, koTopomy Biajeneln MNpoUEaypbl
MPEIOCTaBMJI TPABO BBIMONHATH MPOLEAYPY OT CBOEro HMEHH. 10 ecTh B JIaHHOM
cllydae BBI30B TMpOLEAYphl C ONUUed as owner OCYyIIECTBISIET TEKyIIHH

(HOMUHAJIBHBIN) TIOJIB30BATENb, & PEAIbHO BBITIOJHSECT €€ Apyrod Mmoib3oBaTesb. OyHKIUs
effective username () HPeaOCTaBISAET MMs TOIO ITOJIH30BATENA, C YbMMHM IIpaBaMH
OyJeT peaJlbHO BBITIOIHATHCS MPOIEaypa.

BosBpamaemoe 3Ha4YeHue
Nwms nonw3oBarens (char(66)), ¢ mpaBamMu KOTOPOTO BBITIOIHSAETCS MPOIEAYPA.

Mpumep

1) Cozsmanme npouenyprl CurUser, BJamejiblieM KOTOPOM SABJISETCH
nnosp3oBaTesnb SYSTEM.
username SYSTEM/MANAGERS8

create or replace procedure CurUser () result varchar(128)

code
return "Hommuamnpuemi: " + trim(USERNAME ()) + ". " + "®akTUUEeCKUI:
" + trim(EFFECTIVE USERNAME () ) ;

end;

2) BBIIOJIHEHME NIPOLEOYPEH.

execute CurUser ()

PesysbTaT: HoMmHaNbHEWM: SYSTEM. d®akTmueckmuiri: SYSTEM

3) CozszpmanHme noJsib3oratTena TESTER u npemocTaBJieHMEe eMy BJlalelblieM
npouenypel CurUser npaB Ha BHIIOJIHEHUE

3TOM MNPOLenypH OT MMEHM BJlameiblia.

create or replace user TESTER identified by '12345678';

grant execute as owner on CurUser to TESTER;

4) BHIIIOJIHEHME NPOLENyphl OT MMEHM II0JIb30BAaTeJid, KOTOPOMYy IaHO B3TO
opaeBo.

B nmaHHOM cCJlydae Npolledypa 3BallyCKaeTCs Ha BHIIOJIHEHME TeKyIMM
nojgp3oparesieM TESTER (HOMMHAJIBHEIM MCIIOJIHUTEJIL) , & pPeajlbHO
BRIIIOJIHATCHA C IpaBaMu nojbz3oBaTesnd SYSTEM (daxkTuueckumt
VICIIOJIHUTEJIE )

username TESTER/12345678

execute SYSTEM.CurUser () as owner;

PesynbTaT: HoMmHaNbHEWM: TESTER. ®akTmueckmuiyi: SYSTEM

[lpyvMmeuaHre. B ciyyae ecCoM B NPOLEnypPe MCHOJNb3YITCS TabJIMIIE

B, BJazesibllaMM KOTOPHIX SABJISIOTCH HOMMHAJIBHEIM U QaKTUUeCKUM
VMCIIOJIHUTEJIM IIpolenypsl, TO B MMEHU T8.6J'[I/ILU:>I IOOJIXKEH YKAa3EBIBATbCHA UMX
BJagzejiely C noMmomepln QyHKUMM username () mym effetive username (),
HarnpuMep,
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"trim(username ())".auto umm "trim(effective username())".auto.

OnpeneneHuve naeHTudukatTopa akrnyeckoro
UCNONHUTENA npoueanypbl

CuHTaKcuc

effective userid()

OnucaHue

@OyHKIUS MPEeNOCTaBIseT CUCTEMHBIH HIeHTH(PHUKATOP (HAKTUYECKOTO HCIIOIHUTEIS
npouenypsl (cM. ¢pyHkiuto effective_username()).

Bosapamaemoe 3Ha4YeHue

3nayenune tuna INT, sBisIOIIEecs YHCIOBBIM HACHTU(UKATOPOM MOJIB30BATENs, C UYbHUMHU
MIpaBaMHM BBITIOJIHSETCS MPOLIETypa.

Mpumep

username SYSTEM/MANAGERS
create or replace procedure tst userid() result int
code
return effective userid(); //
end;
execute tst userid();
return value = 1

lNMonyyeHue nmeHu 6a3bl AaHHbIX

CuHTaKcuc

dbname ()
OnucaHue

OYHKIUS TPEAOCTABISIET UM 0a3bI TAHHBIX.
Bo3Bpalwjaemoe 3Ha4yeHue

Nwms B], 3aianHO€e NpH €€ CO3aHuu.

Mpumep
create or replace procedure TEST PROC() result char(18)
code
return dbname(); //
end;

Npeobpa3oBaHue cTpoku no anroputmy md>

CuHTaKkcuc

encode_ string (<pesyneTar>, <CcTpoka>[,<kjod>])
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<pes3yJbTaT> — pPe3ylbTUpPYIoIas CTpoka Thia BYTE;

<cTpoka> — npeolpasyemas cTpoka Tuna CHAR,;

<KJIOU> — KJII0Y Npeodpa3oBanus Tuna CHAR.
Onucanue

OnmHOCTOpOHHEE TPE0OPA30BAHUE CTPOKH M0 AITOPUTMY Md5 C 3aTAHHBIM KITFOUOM.

Ecnu mapamerp <xJiou> He 33/1aH, UCIIOIB3YETCs KIII0Y MTPeoOpa3oBaHus 10 YMOTYAHHIO.

@yHKIMSA MTO3BOJISIET CO3AaBaTh Mojab30Bareliei b/l HemocpeACTBEHHO B TeJEe NPOLIETYPHI.
BosapamaeMoe 3Ha4YeHue

1) Pesynbrar mpeoOpasoBanusi umHOW 16 OaiiT BO3BpamaeTcss B MEPEMEHHON
<pesybTaT>.

2) Ecnu ayivHa 3TOM mepeMeHHON MeHbIne 16 0ailT, TO 3aHOCATCS TOJBKO MEpPBbIE OANTHI
pe3ynbrara, eciid 00Jble — OCTaBIIMECs OANThI 3aIIOIHAIOTCS HYJISIMHU.

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
return 1; //

endif

end;
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FeHepauvm noJib30oBaTeJyIbCKOro Koga 3aBepLieHus

CuHTaKcuc

raise error (<xkom>)
<KOI> — IEJIOYUCICHHOE 3HaUYeHne u3 auamnazona or 10200 1o 10999 (BKIIOUUTETHHO).

OnucaHue

@OyHKIMS 3aBeplLIaeT TEKYLIYH MCIOJIHAEMYIO MNPOLENypy WIM TPUITEP M BHICTABIISET
yKa3aHHbII <xOX> B KauecTBE KOJAa 3aBEpIIECHUS BCEro 3ampoca, TO €CTh 3arnpoca
execute Ha 3amyck npouexyps! miu SQL-onepaTopa, HHUIIMMPOBABLIETO 3aIlyCK TPUITEPA.
OTO TNO3BOJISAET, B YAaCTHOCTH, BBIIOJHUTH B Tpurrepe ortkar SQL-3ampoca, BepHyB
COOTBETCTBYIOLIHI 110JI30BATEIbCKUM KOJI 3aBEPILIECHUS.

Bo3Bpalwjaemoe 3Ha4yeHue

3alaHHBIA KOJ| 3aBEPILEHUSI.

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
raise error (10555); //
endif; //
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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.i1 4+ 1; //
close c; //
I :=0; //
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
KaHaJle ¢ uaeHTH(UKaTopoM SESSIONID (MaeHTU(HUKATOp KaHala mepenaetcs (GyHKUUU
HesiBHO). DYHKIIMS T0JKHA UCTIOJIb30BaThCsl BHYTPH TeJla TPUITEpa.

Bo3BpalwjaemMmoe 3HauyeHue

1) Ilpu ucronb30BaHUU B XPAaHUMOM MPOIIEAYypE BCeraa Bo3Bpamiaetcs 0.

2) llenounciienHoe 3HavyeHWe Tuma INT, SBJAONIEECS KOMOMHAIIMEH MacOK 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>)

<OJIMTEeJILHOCTB> — IEJIOYUCIIEHHOEC IIOJOKHUTEIBbHOE 3HaueHue Ttuna BIGINT
(KOHCTaHTA).

OnucaHue

Oynkiuss SLEEP npenHa3zHayeHa ISl «YCHIIJICHUS XPAaHUMOW MPOUETyphbl, 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
JIOJDKHA YCHYTh. MakcuMmaiabHOEe 3HadeHHe paBHO Ox3FFFFFFF (mmm 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
npuBoAuMbIMU. [Ipu npuBeAeHUN TUIIOB JaHHBIX MO YMOT4aHuto (6e3 KoHCTpyKIuu CAST...)
BTOPOI apryMeHT MPUBOAMUTCS K TUITY IaHHBIX TIEPBOTO apryMeHTa.

Mpumep

create 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
KOHCTpYKLIMH CAST...) BTOPOM U TPETUH apryMEHTbl IPUBOIATCS K TUILY JAHHBIX MEPBOTO

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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BbiBoa coobueHuns

CuHTaKcuc

print (<cTpoka>)
<CTpOKa> — TEKCT COOOIIEeHUS
OnucaHue

BreiBonut Ha korconb saapa CYB] JIMHTEP coobmenue Buna

*** Message from Stored Procedure: <TekCT COOOWEeHMUS>
€CJIM SAPO 3aIyIIeHO ¢ KitoyoM / 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) AnuHa BEIBOOMMOM CTpOKH, ecnu npu 3amycke sapa CYBJ JIMHTEP 6w 3axan ko4 /
PROCPRINT, 1 0 B IPOTUBHOM CIy4Yae.

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");

PesysibTaT Ha koHconau anpa CYB]:
*** Message from Stored Procedure: str = '123'.

166 © Ipouenypuslii a3b1k. AO HIITT «PEJISKC», 1990-2026



TpaH3akuuu B npoueaypax
O6Lwune nonoxeHus

BHyTpu XpaHuMmoii mpomenypsl NOAJEPKUBAETCS COOCTBEHHBIH MEXaHHM3M YIPABICHUS
TpaH3aKUUAMMU:

* Havayo TpaH3akuuu (begin transaction);
* OKOHYaHHWE TPaH3aKIMH C MOATBEPKIeHneM (commit transaction);
* OKOHYaHHWE TPaH3aKIMH C OTKaToM (rollback transaction).

Bce tpanzakuum B npouenype CYB/[ JIMHTEP naunHaer B TOM TpaH3aKIIMOHHOM
peKuMe, KOTOpbIM yxke OBl ycTaHOBJIEH B KaHaine. Ecim ke B IpoleIypHOM KaHaie
HE OBUI yCTAHOBJIEH TPAaH3aKLIMOHHBIM PEXHM, TO ycTaHaBiuBaeTcs (uar EXCLUSIVE.
IIpu BbIXOAE W3 TpaH3aKUMOHHOM cekMM («begin  transaction» — «commit/
rollback transaction») camMmoro BepXHEro ypoBHS BOCCTAHABIMBAETCS MCXOAHBIN
TPaH3aKLUOHHBIN PEKUM.

BnoxeHHble TpaH3aKuuu

Paspemiaercss mHMLIMUPOBaTh TPAH3aKIMI BHYTPU JApyro Tpanzakuuu. Ecnu mpouenypa
ObLIa 3amylieHa B pexxume AUTOCOMMIT, TO KOMaHaa «commit transaction»
MPUBOIUT K (PUKCAIIMM M3MEHEHHUH TOJIBKO TOTJIA, KOTJA BBIMIOJIHAETCS KOMaHAa «commit
transaction» camoil BHEIIHEW TpaH3aKIHOHHOW cexuuu. Ecnu sxe mpouenypa Oblia
3alylleHa B KaKOM-TO W3 TPAH3aKIHMOHHBIX PeXUMOB (EXCLUSIVE, OPTIMISTIC), TO
KOMaH/Ia «commit transactiony BooOIIe HE MPUBOIUT K (GUKCAIMK U3MEHEHUHN (OHU
JIOJKHBI OBITh 3a(MKCHUPOBAHBI «U3BHE» MPOLEAYPHI C MOMOIIBIO KOMaHABI «commity),
a JMIIb OTMEYAeT KOHENl CeKuHu «begin transaction». B ommume or «commit
transaction», xomMaHma «rollback transaction» Bcerma NpUBOAUT K OTKATY
TpaH3aKIMHU JI0 OCIeAHeN KoMaH el «begin transactiony.

B Hpumeuanue
Pexum OPTIMISTIC ycrapen (MCHOiIb30BaTh HE PEKOMEHIYETCs).

[Ipu momadye koMaHnabl «begin transaction» aBTOMaTM4YeCcKH co34aéTcst ocobast
KOHTpPOJIbHAsI TOYKA B TEKYIIIEM KaHalie poreaypbl. COOTBETCTBEHHO, KOMaHaa «rollback
transactiony OymeT NMpOU3BOAWTH CBOIO omeparuio rollback g0 3TOH KOHTPOIBHOM
TOUYKH, MPUYEM OTKAT OyZIeT MPOU3BOIUTHCS M 110 JOYCPHUM KaHaIaM.

Ha osrane TtpaHcnasuuu mnpoueaypsl OTCICKHUBAKOTCS JIMIIb JOKCTPEMAJIBHBIE Clydau
HECBS3aHHBIX KOMaHJ «rollback transactiony», «commit transaction» u
«begin transaction»: kormaecTts «begin transactiony» ¥ HET HU OJIHOW KOMaH/ Ibl
«commit/rollback transaction» u Ha00OPOT, KOrJa €CTh KOMaHAbl «commit /
rollback transaction» u HeT HM OfHOM «begin transaction». B aToMm ciydae
BbIIa€TCcs KoA 3aBepuieHus 10085 «HecooTBeTcTBME uUmMcJia KOMaHI begin
transaction u commit/rollback transactionny.

OcranpHble Cilydal HECOOTBETCTBUS YPOBHEW BIIO)KEHHOCTH TPAH3AKLIUN OTCIICKHUBAKOTCS
y)K€ Ha JTare BBINOJHCHHs Tporeaypbl. [lpu oOHapyXKeHHMH HECOOTBETCTBUM ypOBHEH
BJIOKEHHOCTH (TIOTIBITKA BBI3BaTh «commit/rollback transactiony» Ha HylleBOM
YPOBHE BJIOKEHHOCTHM HWJIM BO3BpAlllCHUME U3 NPOLEAYPbl € HEHYJIEBbIM YpPOBHEM
BJIOKEHHOCTH ) BbIIA€TCs HCKITtoueHrne INVTRSTATE (uneHtudukarop «-18») «kHeBepHoe
COCTOSHME TpPaH3aKLWM».
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Tpanzakuuu B npouexypax

[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
YCTaHABIIMBAET aBTOMATHUYECKU CreHEPHUPOBAHHYI0 KOHTPOJIBHYIO TOYKY. Eciu mpouenypa
ObLTa 3amyieHa B pexkume AUTOCOMMIT U BeI3OB «begin transactiony — NepBhIi, TO
ycTaHaBiMBaeTCs pexkuM EXCLUSIVE.

NMoaTBepXxAaeHMe TpaH3aKuum

CuHTaKkcuc

commit transaction;

OnucaHue

PeanbHOE 3aBeplieHME TPAaH3aKIUM BBIIOJHIETCS TOJIBKO B TOM CJIydae, €CIM TEKyIIUH
YPOBEHb BIIOKCHHOCTH TpaH3akuui paBeH O M eciM mpoueaypa Obuia 3amylieHa B
pexume AUTOCOMMIT, B IPOTUBHOM CIIydae OCYIIECTBIICTCS TOIbKO YMEHBIICHNE 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 TII00aTBHOM MepeMeHHO>, 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, 94, 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, 94, 95
<ynajJeHue TeKCTa XpaHUMOU MpOoLeAyphI>, 27 CURRENT USER, 18
<ypajeHue XpaHUMOMW Mpoueaypbl>, 27 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

A
ALTER PROCEDURE, 21
ALTER PROCEDURE DROP TEXT, 27

B
BREAK, 53

C

CALL, 24

CASE ... WHEN ... THEN, 49
CLOSE, 58

COMMIT, 62

CONTINUE, 53

CREATE PROCEDURE, 18

D
DROP PROCEDURE, 27

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

RETURN, 54
REVOKE, 24
ROLLBACK, 62

S
SIGNAL, 54
start append, 71

W
WHILE ... LOOP, 50
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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, 79 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, 85 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, 157 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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Yka3zarean pyHknmii

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, 145

read blob, 78, 81

read blob bigint, 78, 82
read blob bool, 78, 85
read blob_char, 78, 83
read blob_date, 78, 84
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, 81
repeat_string, 102
replace, 109
right_substr, 101
rollback transaction, 168
round, 128

rowcount, 146

rpad, 100

rtrim, 106

S

second, 131

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, 144
tosmallint, 143
toupper, 113
translate, 110
trim, 105
trunc, 128

U
upper, 113

userid, 155
username, 154

Y
year, 130

© Ipouenypuslii 13b1k. AQ HIIIT «PEJIIKC», 1990-2026

175



	Предисловие
	Назначение документа
	Для кого предназначен документ
	Дополнительные документы

	Общие сведения
	Элементы языка
	Лексемы
	Литералы
	Числовые литералы
	Символьные литералы
	UNICODE-литералы
	Литералы типа DATE
	Логические литералы
	Курсорные литералы
	NULL-значения

	Имена (идентификаторы)
	Типы данных

	Хранимые процедуры
	Создание хранимой процедуры
	Модификация хранимой процедуры
	Компиляция хранимой процедуры
	Определение привилегий на хранимую процедуру
	Отмена привилегий на хранимую процедуру
	Выполнение хранимой процедуры
	Удаление текста хранимой процедуры
	Удаление хранимой процедуры

	Временные процедуры
	Выполнение временной процедуры

	Предопределенные переменные триггера
	Старое и новое значение поля в триггере
	Триггерные предикаты
	Количество обработанных строк
	Идентификатор канала

	Общий вид процедурного блока
	Формат блока описаний
	Формат блока кода
	Формат блока обработки исключений

	Глобальные переменные хранимых процедур
	Операторы
	Оператор-выражение
	Условный оператор
	Оператор выбора
	Операторы цикла
	Оператор цикла с предусловием
	Оператор цикла с постусловием
	Оператор цикла с параметром

	Досрочное завершение текущего цикла
	Досрочный переход к следующей итерации цикла
	Безусловный переход
	Возврат из процедуры
	Вызов исключения
	Передача исключения
	Открытие курсора
	Выборка данных из открытого курсора
	Закрытие курсора
	Выполнение запроса
	Завершение транзакции

	Выражения
	Операнды
	Операции
	Операции в числовых выражениях
	Операции в символьных выражениях
	Операции в логических выражениях
	Побитовые логические операции
	Логическое «И»
	Логическое «ИЛИ»

	Операции в выражениях типа «дата»


	Присвоение значений
	Условные выражения
	Пакетное добавление
	Процедуры с курсорным параметром
	Работа с типом данных BLOB
	Установка текущего BLOB-столбца
	Добавление данных в конец BLOB-значения
	Чтение данных из BLOB-значения на общем уровне
	Чтение данных типа int из BLOB-значения
	Чтение данных типа smallint из BLOB-значения
	Чтение данных типа bigint из BLOB-значения
	Чтение данных типа real из BLOB-значения
	Чтение данных типа numeric из BLOB-значения
	Чтение данных типа DOUBLE из BLOB-значения
	Чтение данных типа CHAR из BLOB-значения
	Чтение данных типа NCHAR из BLOB-значения
	Чтение данных типа DATE из BLOB-значения
	Чтение данных типа bool из BLOB-значения
	Установка текущей позиции для чтения BLOB-данных
	Получение размера BLOB-значения
	Удаление BLOB-значения
	Типизация BLOB-значения
	Длина BLOB-значения

	Работа с пакетом данных BSON-формата
	Доступ к документам пакета
	Доступ к полям документа
	Перемещение по документам пакета
	Извлечение информации из поля документа
	Извлечение информации из вложенного документа

	Поддержка кодовых страниц
	Функции
	Стандартные функции
	Символьные функции
	Дополнение строки слева
	Дополнение строки справа
	Получение подстроки
	Получение правой части строки
	Дублирование строки
	Поиск подстроки
	Длина символьной строки
	Длина байтовой строки
	Удаление крайних пробелов из символьной строки
	Удаление левосторонних символов
	Удаление правосторонних символов
	Поиск подстроки
	Корректировка подстроки
	Замена всех подстрок
	Замена символов строки
	Преобразование строки
	Удвоение символа в строке
	Преобразование байтовой строки в символьную
	Преобразование символьной строки в байтовую
	Числовое представление символа
	Преобразование строки к верхнему регистру
	Преобразование строки к нижнему регистру
	Перевод начальной буквы слова в заглавную
	Преобразование числового выражения в символьный вид
	Фонетический код строки
	Сравнение фонетического звучания строк

	Символьные UNICODE-функции
	Определение длины UNICODE-строки
	Удаление пробелов UNICODE-строки
	Выделение UNICODE-подстроки
	Левостороннее дополнение UNICODE-строки
	Правостороннее дополнение UNICODE-строки
	Получение правосторонней подстроки UNICODE-строки
	Дублирование UNICODE-строки
	Поиск UNICODE-подстроки
	Преобразование UNICODE-строки к верхнему регистру
	Преобразование UNICODE-строки к нижнему регистру
	Преобразование значения в UNICODE-строку
	Удаление левосторонних символов из UNICODE-строки
	Удаление правосторонних символов из UNICODE-строки
	Перевод начальной буквы UNICODE-слова в заглавную
	Корректировка UNICODE-подстроки
	Замена всех UNICODE-подстрок
	Замена символов UNICODE-строки

	Математические функции
	Вычисление абсолютного значения
	Округление до целого с избытком
	Округление до целого с недостатком
	Округление значения типа «дата-время»
	Усечение представления значения типа «дата-время»
	Тригонометрические функции
	Обратные тригонометрические функции
	Гиперболические функции
	Экспоненциальная функция
	Логарифмические функции
	Округление с заданной точностью
	Усечение числа с заданной точностью
	Определение знака числа
	Вычисление квадратного корня числа

	Календарные функции
	Выделение дня из даты
	Выделение месяца из даты
	Выделение года из даты
	Выделение часа из даты
	Выделение минут из даты
	Выделение секунд из даты
	Выделение тиков из даты
	Формирование даты
	Получение текущей даты по Гринвичу
	Получение текущей локальной даты
	Последний день месяца
	Дата очередного дня недели
	Помесячное изменение даты
	Выделение заданных элементов даты
	Изменение даты на заданный интервал времени
	Вычисление интервала между двумя датами

	Функции преобразования типов
	Представление числа в символьном виде
	Представление числа в символьном виде с учетом знака
	Представление числа в символьном виде с учетом знака и заданной точности
	Представление даты в символьном виде
	Преобразование байтового значения в строку
	Универсальное преобразование в строку
	Преобразование строки в дату
	Преобразование в тип smallint
	Преобразование в тип int
	Преобразование в тип bigint
	Преобразование в тип real
	Преобразование в тип numeric
	Преобразование символьной строки в строку байт
	Преобразование значения в шестнадцатеричное представление


	Функции для работы с курсорами
	Проверка выхода курсора за пределы выборки
	Количество записей в курсорной выборке, сделанной по курсору
	Определение кода завершения SQL-команды
	Определение сообщения завершения SQL-команды
	Определение кода исключения
	Определение номера текущей строки курсора

	Прочие функции
	Вычисление максимального значения из пары значений
	Вычисление максимального значения из набора значений
	Вычисление минимального значения из пары значений
	Вычисление минимального значения из набора значений
	Вычисление остатка от деления
	Генерация псевдослучайного числа
	Инициализация датчика случайных чисел
	Определение имени текущего пользователя
	Определение идентификатора текущего пользователя
	Определение имени фактического исполнителя процедуры
	Определение идентификатора фактического исполнителя процедуры
	Получение имени базы данных
	Преобразование строки по алгоритму md5
	Генерация пользовательского кода завершения
	Момент срабатывания триггера
	Приостанов выполнения процедуры
	Одновариантная замена NULL-значения реальным значением
	Двухвариантная замена NULL-значения реальным значением
	Вывод сообщения


	Транзакции в процедурах
	Общие положения
	Вложенные транзакции
	Инициирование транзакции
	Подтверждение транзакции
	Откат транзакции

	Приложение. Ключевые слова процедурного языка
	Предметный указатель
	Указатель операторов
	Указатель функций

