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BBegeHue

O yem 371a ctarbsa?

Orta crathsl 00bsICHSET, 4yTo Takoe reHepatopsl B CYB/] Firebird, kak u mouemMy BbI JOJKHBI UCTIOJb-
30BaTh UX. B 3T0if cTaThe mpeanpuHsTa MOIMBITKA COOpaTh BCIO HH(POPMAIMIO, OTHOCALIYIOCS K TeHe-
paropam, B OJJHOM MeCTe.

KoMy Hy>XHO 3TO npoynTtarTb?

HpO‘ITI/ITC 9Ty CTaTblO, €CJIU BbI:

* He 3HAKOMBI C KOHIETIIHEH TeHEPaTOPOB;

* WMeeTe BOIPOCH 10 UCTIOIH30BAHNIO TEHEPATOPOB;

* XOTHTE CO3/aTh MoJje Tuna Integer, HarmomoOue OIS ¢ «ABTOMHKPEMEHTOM», KOTOpPBIC €CTh B JIPY-
rux CYB/;

* HIIMTE TPUMEPHI TOTO, KaK HUCIOJL30BaTh FeHepaTophl i uacHTudukaropos (ID) wiu s apy-
TUX 33j1a4;

» xorute y3HaTh, 4T0 B CYB]] Firebird siBnsercs ananorom nonsrtus «sequence» uz CYB]] Oracle.

OCHOBHbIE MOJIOXKEeHUA O reHepaTopax

Yro Takoe reHepartTop?

Jymaiite o reHepaTope, Kak 0 «moTokoOezomacHOM» («thread-safe») menounciieHHOM cHYeT4YHKe, KO-
TOPBIN pacmoiokeH BHyTpH 0a3bl naHHbIX Firebird. Bel MoxkeTe co3maTh ero, 3a/1aB UM

CREATE GENERATOR GenTest;

3aTeM Bbl MOKETE MOJIy4aTh €ro TeKyllee 3HaUYCHNE, YBEIMUMBATh €r0 MM YMEHBIIATh TOUYHO TaK XK€,
KaK U MIepeMeHHyI0 «var i: integer» B Delphi, omHako He Bcerma MOXHO MPOCTO YCTAaHOBHTH OIpe/ie-
JICHHOE 3HAYeHHE, a 3aTe€M IOJYYUTh TO )K€ caMoe 3HAueHHe, KaK Bbl OXKHIAeTe, - TeHepaTop Haxo-
JUTCSI BHYTPH 0a3bl JAHHBIX, HO 8HEe MEXAHUSMA YNPAGLeHUsl MPAH3AKYUAMU.

Yro Takoe nocsnepgoBsaresibHOCTb (sequence)?




I'enepatopsl B Firebird

«[TocnemoBaTensHOCTBY («sequence») - 370 oduranbHbii TepmuH SQL a1 0603HAYEHUS TOTO, YTO
B CYB/] Firebird nassiBaercsi renepatopom. Ilockombky CYB]l Firebird mocTossHHO cTpeMUTBCS K
6ompimemMy cooTBeTcTBHIO cTaHAapTy SQL, To B CYB/I Firebird 2 n 601ee mo3aqHIX BEPCHAX KITHOUeE-
Boe cimoBo SEQUENCE moxeTt 0bITh ncmonb3oBal kak citHOHUM GENERATOR. ®@aktuueckn, pexo-
MeHayetcs ucnoas3oBaTh cuHTakcuc SEQUENCE Bo BHOBB co3/1aBaeMOM KOJIE.

XOTs CIOBO «IOCIIEAOBATEIBHOCTY) MOJAPAa3yMEBACT CEPUI0 FeHEPUPYEMBIX 3HAUCHHM, B TO BpEMs
KaK «reHepaTop» Mojpa3syMeBaeT NpsMYIO CChUIKY Ha GaOpuKy 1o npou3BoACTBY 3HaueHuit, B CYB/]
Firebird nem nuxaxux paznuyuii Mexay reHepaTopoM M HOCIEAOBaTeIbHOCTHIO. [IpocTo 310 nBa Ha-
3BaHMS JUISl OJJHOTO M TOTO e 00beKTa 0a3bl TaHHBIX. BbI MOXKeTe cO3aaBaTh reHEpaTop U MOIydYaTh
JOCTYII K HEMY € TIOMOIIbIO CHHTaKCHCa MOCIIeI0BATEIbHOCTH, H HA000POT.

Bor mpeanmouTuTEeNbHBIA CHHTAaKCHC I CO3MaHWs TreHepartopa/mocnenoBarensHocTd B CYB]]
Firebird 2:

CREATE SEQUENCE SeqTest;

rae xpaHATCA reHepaTopbi?

Hexnapayuu renepatopoB xpanstcs B cuctemuoi tabnmuie RDBSGENERATORS. Onnako, ux 3ua-
YeHus1 XPaHITCs Ha CHELUAIBHBIX 3ape3epBUPOBAHHBIX CTPAHHUIIAX BHYTPH 0a3bl AaHHBIX. BBl HUKO-
I7la He MOJYYHUTEe JOCTYI K 9THM 3HAYEHUSIM HalpsAMyro. Bel MokeTe mosIyduTh K HUM JIOCTYII C TI0-
MOIIIBIO CTEITHATBHBIX BCTPOCHHBIX (DYHKITHH, KOTOPBIE OYAYT 00CYXIaThCs Jajiee B 3TOM PYKOBO/I-
CTBe.

Buumanue

[IpuBeneHHas B 3ToM pas3zmeine MH(oOpManus MperHa3HaYeHA TOJIBKO ISl OOIIEro O3HAKOMIICHHS.
OOmiee mpaBUIO TaKOBO: BBl HE JOJDKHBI 00paIaThCs K CHCTEMHBIM Ta0IMIaM Hanpsmyro. He mer-
TalTech CO3IaBaTh MM H3MCHATH TCHEPATOPHI myTeM n3MeHenus tadiauisl RDBSGENERATORS.
(Xots oneparop SELECT u He Hanmemaet 6ex.)

CrpykTtypa cuctemuoi tabnuiel RDBSGENERATORS crnenyroras:

+ RDB$SGENERATOR NAME CHAR(31)
+ RDB$GENERATOR ID SMALLINT
+ RDBS$SYSTEM FLAG SMALLINT

W nna CYB] Firebird 2.0 u Gonee crapmmx Bepcuii:
* RDBS$DESCRIPTION BLOB subtype TEXT

Oo6parure BauManue, uTo GENERATOR ID sBisiercst naeHTHGUKATOPOM I KaKIOTO TeHepaTopa
(0 ueM ¥ TOBOPUT 3TO MMsI), a He ero 3Ha4eHHeM. TakKe, He MMO3BOJIIHTE BallleMy MPHIIOKEHHUS Xpa-
HUTH uACHTU(UKATOD JJIsi OyIyIIEro MCIoJib30BaHus B kauecTBe Mapkepa (handle) reneparopa. 3to
HE MMEET CMbICNIA (TaK KaK ums W SBISETCS MapKepoM), HIECHTU(UKATOP MOKET U3MEHHUTBCS MOCTe
LUKJIa PE3ePBHOTO KONMpoBaHUsi/BoccTaHoBNeHUs 0a3bl nanHbix. @nar SYSTEM_FLAG paseH 1 mis




I'enepatopsl B Firebird

TeHEPATOPOB, ucnoyb3yeMblX BHYTpU CYB/I, u NULL unu O A5 BceX, CO3JaHHBIX BaMH.

Tenepp naBaiite B3nsiHeM Ha Tabauiyy RDBSGENERATORS, korna onpeneneH eJMHCTBEHHBIN Te-
Heparop:

RDBSGENERATOR NAME RDBSGENERATOR ID RDBSSYSTEM_FLAG
RDBSSECURITY_CLASS 1 1
SQLSDEFAULT 2 1
RDB$PROCEDURES 3 1
RDBSEXCEPTIONS 4 1
RDB$SCONSTRAINT NAME 5 1
RDBSFIELD NAME 6 1
RDBSINDEX NAME 7 1
RDBSTRIGGER NAME 8 1
MY OWN GENERATOR 9 NULL

IIpumeuanne gass CYB/L Firebird 2

« B CYBJ Firebird 2 BBemeH IOMOJHUATENBHBIA CHCTEMHBIA TEHEPATOp, HAa3bIBAEMBIN
RDB$BACKUP HISTORY. Ou ucnosnb3yercst ast HoBoi ytunuTsl NBackup.

* Hecmorps Ha T10, uro cumHTakcuc SEQUENCE mnpenmoututeneH, cUCTeMHas Tabnuia
RDBSGENERATORS u ee mons ve 0butu iepermenoBansl B CYB]] Firebird 2.

KakoBo MakcuMasibHoe 3HaYeHne reHeparopa?

I'enepaTopbl XpaHsT 1 Bo3BpamarT 64-0utHele 3HayeHus Bo Bcex Bepcusix CYB/] Firebird. Oto maet
JIMana3oH 3HAYSHUM:

2% 2%.1 umm -9.223.372.036.854.775.808 .. 9.223.372.036.854.775.807

Takum 006pa3om, eciu BBl HCIIONB3yeTe TeHEPaTOp ¢ HadallbHBIM 3HaueHHueM 0 I 3aTIOTHEHHS OIS
trrmra NUMERIC(18) mmu BIGINT (o6a Ttumna mpencraBieHbl 64-OUTHBIM TIEJIBIM), M BBl XOTEIH OB
no6aBnaTe 1000 cTpok B cekyHIy, TO mpoiaer okoio 300 mmmmnonoB Jiet (!), mpexae deM 3HaYCHHS
BBIMJIYT 32 YKa3aHHBIH Juana3oH. [IocKOJIbKY JJOBOJIBHO MAJOBEPOATHO, YTO YEIOBEUECTBO elle OyaeT
CYIIECTBOBaTh Ha IUIAHETE B 3TO BpeMs (M OHO BCE elle OyaeT MCcrojib3oBaTh 0a3bl gaHHbIX CYB]]
Firebird), To He cnemyet 06 5TOM OECITOKOHUTHCH.

Ho xouay npenympenuts. CYB]] Firebird mornmaer aa «muanexkra» SQL: muamekt 1 u guanekt 3.
HoBrsie 6a3bl JaHHBIX JOJDKHBI BCET/AA CO3JaBaThCs C AWAJIEKTOM 3, KOTOPHIHA sBIseTcs Ooiee Morl-
HBIM B psifie acrieKkToB. JumanekT 1 sBIsSeTCs AMAIeKTOM COBMECTHMOCTH, OH HCIONB3YETCS TOJBKO




I'enepatopsl B Firebird

JUTS TIOJTy9E€HHBIX B HACIIEACTBO 0a3 JaHHBIX, KOTOpHle ObuM co3maHbl B InterBase 5.6 wmu B Oonee
paHHUX BEPCHSX.

OpHMUM W3 pa3TuYui 3THX JBYX TUAJIEKTOB SIBISETCA TO, YTO AUANEKT | HE MMEET MOIAEPKKH BCTPO-
SHHBIX 64-OMTHBIX 1enouncieHHbx TUIoB. [loxst Tuma NUMERIC(18), HanpumMep, XpaHsTCs BO BHY-
TperHeM npezactapieHn kak DOUBLE PRECISION, koTopslii SiBisieTcs THIIOM C IUTaBaolei Tou-
Kkoii. Hanbounpuii nenouncienuslid T B quanekre 1 - oto 32-6utueiii INTEGER.

B mnanexre 1, kak u B iuajnexTe 3, TeHEPaTOPHI ABISIFOTCS 64-0uTHBIMU. Ho ecnu BBl mprcBouUTE Cre-
HepupoBaHHOe 3HaueHHe oo tuna INTEGER B 6a3e manHbIX nuanekta 1, oHO OyZeT ypeszaHo o
Mianmux 32 OuT, B pe3yibTare AaBasi TUAa3oH:

231 2% i -2.147.483.648 .. 2.147.483.647

XoTs caM reHepaTop MOXKeT AaBaTh 3HadeHus U 2.147.483.647, u 2.147.483.648, u Tak nanee, ype-
3aHHOE 3HAaYEeHUE BBI3OBET MOBTOPEHUE 3HAUCHHUI B 3TOM MeCTe, aaBast a¢hgexm 32-OUTHOTO reHepa-
TOpAa.

B onucannoii Beie cutyauuu, npu 1000 BcTaBkax B CEKyHAY, 3aIlIOJIHIEMOE reHepaTog)OM rnoJje me-
. . 1

pebepet Bce 3HaueHUs depes 25 owuet (1), v 32 3TUM IEHCTBUTEIHHO HYKHO CICINUTh. 2~ - 3TO OYCHB

MHOTI'0, HO HACKOJIBKO 3TO MHOI'0, 3aBUCUT OT CUTYallHu.

3aMeuanue

B nuanexre 3, ecnu Bl IpucBanBaeTe 3HaueHue reHeparopa nonto Tuna INTEGER, To Bce uznet xo-
poio, ecny 3HadeHHe ymeraercs B 32-OnTHbIN auana3oH. Ho, Kak TOJBKO 3TOT Ouana3oH OyxeT
MPEBBIIICH, BBl MOIYyYUTE OMIMOKY IIEPEHONHEHHUS: JHAIEKT 3 OoJjiee CTPOTr B IIPOBEPKE AWana3zoHa
10 CPaBHEHHIO C IUaJIeKTOM 1!

AvanekT KJIMeHTOB U 3Ha4YeHUA reHepaTtopoB

[Ipu obmennu ¢ cepsepom CYB/I Firebird kimeHT MOXET yCTAaHOBUTH KaK AWANEKT 1, Tak M JHAICKT
3, HE3aBHCUMO OT TOT'0, K Kakoii 0a3e JaHHBIX OH HOAKIIOYeH. IMEHHO JUAJIEKT KJIIMEHTa, a He Aua-
JiekT 0a3bl naHHbIxX, onpezensieT kak CYB/] Firebird nepenaer 3naueHue reepaTopa KIUCHTY:

* Ecnu nuanext knaueHTta 1, cepBep BO3BpallaeT KIMEHTY 3HAUCHHUE TeHEepaTopa B BUAE yPe3aHHOTO
32-6outHoro menoro. Ho BHyTpu 0a3bl JaHHBIX creHeg)HpOBaHHHe 3HAUCHHUS OCTaIOTCS
64-OUTHBIMH, K OHU HE 3AI[UKIINBAIOTCS MOCIIE JOCTHKCHUS 23 -1 (maske eciu 3TO Tak BHITJIAIUT HA
CTOpOHE KJIMEHTa). ITO BepHO s 0a3 MaHHBIX U AuajiexTa 1, n auanexTa 3.

e Ecmm mmanekT kimueHTa 3, cepBep mepenacT mojiHoe 64-0uTHOe 3Ha4YeHHe KIHeHTY. OISTh-TaKw,
3TO BepHO 11 0a3 JaHHBIX U Iuanekrta 1, u nuanexra 3.

CKOJIbKO reHepaTopoB AOCTYIHO A4J1s1 04HOMN
6a3bl JaHHbIX?
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Haunnas ¢ CYB/] Firebird Bepcuu 1.0, KOTM4ecTBO reHEpaTOPOB, KOTOPBIE BBl MOXKETE CO31aTh B OJI-
HOH 0asze JaHHBIX, OTPAHUYCHO TOJIHKO MaKCHMaJIbHBIM 3HadeHHeM uaeHTHdukaTopa (ID) B cucrem-
noit Tabnuiie RDBSGENERATORS. Tak kak 3ro SMALLINT, To ero MakcuMajbHOE 3HaYCHHE PaB-
1o 2"°-1 wmm 32767. [lepBoe 3Haduenne naeHTH(UKaTOpa BCeraa 1, Tak 9TO MOJHOE KOJMYECTBO TeHe-
paTopoB HEe MOXKET MpeBbIIaTh 32767. Kak yka3pIBanoch BhIIIE, B 0a3e JaHHBIX €CTh BOCEMb WJIH JIe-
BATh CUCTEMHBIX T€HEPaTOPOB, TAaKUM 00pa3oM ocTaercs, 1Mo KpaitHell Mepe, 32758 ans Bammx coO-
CTBEHHBIX T€HEPaTOPOB. DTO AOJKHO OBITh JOCTATOYHO IS JIFOOOTO MPaKTHUECKOro mpuioxenus. U
TaK Kak KOJIMYECTBO JEKIAPUPYEMBIX BaMU I€HEPATOPOB, HE BIMAET HAa MPOU3BOJUTEIBHOCTD, TO BB
MOJKETE UyBCTBOBAThH Ce0s1 CBOOOIHBIM M UCIIOJIB30BaTh CTOJIBKO T€HEPATOPOB, CKOJIBKO XOTHUTE.

Crapbie Bepcuu InterBase u Firebird

B pannux Bepcust CYB/] Firebird no Bepcun 1.0, takxke, kak 1 B CYB/] InterBase, muis xpanenust 3Ha-
YeHUH TeHepaTOpPOB HCIOJIB30BANach TOJIBKO OAHA cTpaHWIa 0a3bl AaHHBIX. [103TOMY, KOJIMYECTBO
JOCTYIHBIX T€HEPaTOpPOB OBLJIO OrPaHUYEHO pa3MepoM CTpaHHIbI 06a3bl JaHHBIX. Clexyromas Tadu-
11a IepeYrcisieT, CKOJIBKO FeHEPaTOPOB (BKIIIOYAsl CUCTEMHBIE) BBl MOXKETE HCIIONB30BaTh B ATHX BEp-
cusix CYBJL InterBase u Firebird (cmacu6o Ilomy Pussy [Paul Reeves] 3a mpenocraBnenue opuru-
HaJbHOM MH(pOpManuN):

Bepcus Pasmep cTpaHnubI
1K 2K 4K 8K
InterBase < v.6 247 503 1015 2039
1B 6 u séepcuu Firebird 0o 1.0 123 251 507 1019
Bce  nocredyrowue  sepcuu 32767
Firebird

B CYB/ InterBase mo Bepcuu 6 TeHepaTopbl OBUTH TONBKO 32-OMTHBIE. DTO OOBACHSET, IOYEMY B
CTapbhIX BEPCHSIX MOXKHO XPaHUTh POBHO B J[Ba pa3a OOJIbIIE TeHepaToOpOB MPU OJTHOM H TOM K€ pas-
Mepe CTPaHMIIBL.
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Buumanue

CVYB]] InterBase, mo kpaiineir mepe, m0 Bepcun 6.01 BKIFOUMTEIHHO, YCIEUIHO IMO3BOJISIET BaM
«CO3IIaBaTh» TEHEPATOPHI JI0 TEX IMOp, TIOKa UX 00IIee KOJIMIecTBO He mocTurHet 32767. Urto mpo-
M30MJET, ecI BBl 00pAaTUTECh K T€HEepaTopy € HICHTU(HUKATOPOM OOJIBIINM, YeM HOMEp, YKa3aH-
HBII B IPUBEICHHON BBIIIE TAOJIHUIIE, 3aBUCHUT OT BEPCHU:

» InterBase 6 renepupyer ommoOKy «invalid block type» (HeBepHBIH THIT 0J0Ka), TOCKOIBKY BBHIYH-
CIISIeMO€ 3HaUCHHE PACIIOI0KEHO BHE CTPAHUIIBI, KOTOPAs 3ape3epBUPOBaHa MO/ TeHEePaTOPBL.

* B Oojee paHHHX BEpPCHSIX, €CIH BEUHCISIEMOE MECTO PACIIONOKEHO BHE CTPAHHUI] 0a3bl JaHHBIX,
BO3BpAIIAETCs OMHNOKA. B IIPOTHBHOM cilydae, eciii TeHepaTop TOJIBKO yumaemcs (6e3 WHKpe-
MEHTa), ero 3HaYeHHE MPEACTaBIAeT U3 ce0s TO, YTO PACIIOJIOKEHO MO BBIYHMCIEHHOMY MECTY
(BeIUMCIIEHHOW CTpaHuIle 0a3bl MaHHBIX). Ecnu 3HadueHue ObLIO 3anucano, IPU dTOM TEepe3arnu-
IIYTCSl JAaHHBIE, PACTIOJI0XKEHHbIE B BEIUMCICHHOM MecTe. MTHOT/Ia 5T0 MPUBOIUT K HEMEJIEHHON
omrbKe, HO Yalle BCEro 3TO MPUBOAUT K MOJIYATIHBO MOPYE BaIleH 0a3bl JAHHBIX.

FeHepaTopbl  TpaH3aKUNUH

Kak yxe ObUIO CKka3aHO, TEHEPATOpPhl HAXOSATCA BHE MEXaHM3Ma YIPAaBICHHs TPaH3aKIUSAMH. DTO
03HAYAET, YTO BBl HE MOXETE 0€30TMaCHO «OTKATHTH» TeHEPaTop BHYTPH TpaH3akiuu. OHOBPEMEHHO
C BaIllel TPaH3aKIMUEH MOXET CYIIeCTBOBATh APYTas TPAaH3AKIIHS, BBHITIOMHSIIONIAA B TO JKE CaMoe Bpe-
Ms W3MEHEHNE 3HaUEHUs TeHepaTopa. Tak uTo, €ClIM BBI 3aIIPOCHIIN 3HAUCHUE TeHepaTopa, JyMauTe o
HEM, KaK 00 «yIIenIieM HaBcernay.

Korna BB 3ammyckaeTe TpaH3aKIMIO, a 3aTEM BbI3bIBA€TE T€HEPATOP M MOJydyaeTe 3HaUeHHE (CKaxKeM,
5), TeHepaToOp OCTaHETCsS Ha TOM K€ CaMOM 3HA4YCHUH, a:Ke eCJIM Bbl BBINOJHHUTE OTKAT TPaH3aK-
uun (!). Haxe ne cmetime oymams Tak: «Hy, XopoI1o, Koraa s BBIIONHIO OTKAT, Sl IPOCTO BMECTE C
stuM BbinosiHio GEN_ID(mygen,-1), 4To0bl CHOBa yCTaHOBUTH IeHepaTop B 3HaueHue 4». Yarue Bce-
IO 3TO MOXKET cpadoTaTh, HO 3TO He Oe30NACHO, TIOCKONIbKY ApYras KOHKYPEHTHAsl TPAaH3AKLUS MOXKET
W3MEHHUTH 3HAYEHHE TeHepaTopa B IMEPHUOJ BPEMH MEXIy BalllMM OOpallleHHeM K reHepaTtopy M OTKa-
ToM TpaH3zakiuu. [1o 3Toii jxe mpUYMHE HE UMEeT CMBICTA MOIy4aTh TEKyIlee 3HaUCHUE C TOMOIBI0
GEN_ID(mygen,0), a 3aTeM yBeTH9IMBaTh 3TO 3HAYCHUE HA CTOPOHE KITUEHTA.

OnepaTopbl SQL ana reHepaTopoB

O630p oneparopos

Nwms reHeparopa JOJKHO ABIATHCA OOBIYHBIM I/IIICHTI/I(I)I/IKaTOpOM METadaHHBIX 0asbl JAaHHbIX: MaKCH-
mMyM 31 cuMBoJI, O€3 criennalbHbIX CHMBOJIOB 32 UCKJIFOUCHHEM CHMBOJIA MOJUEPKUBAHUS «_» (eciu
BBl HE HCIIOJIb3yeTe PErHCTPO3ABHCUMBIC HICHTU(HUKATOPHI B KaBblukax). KoMaHIpl U omnepaTopsbl
SQL, npumMeHsiemMble K TeHepaTopam, epeunciieHsl Hmke. VX ucrnonp3oBanue 6onee noapodbHo Oyaer
OIMCAHO B paszeine Mcnonv3zosanue onepamopos 0iis 2eHepamopos.
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Omnepatopsr DDL (Data Definition Language - 361k onpeneneHus JaHHbIX):

CREATE GENERATOR <name>;
SET GENERATOR <name> TO <value>;
DROP GENERATOR <name>;

Omnepatopsr DML (Data Manipulation Language - S35k MaHUWITYJISIIHYA JAHHBIMH) B KIUEHTCKOM
SQL:

SELECT GEN_ID (<GeneratorName>, <increment>) FROM RDBS$SDATABASE;

Omneparopsr DML B PSQL (Procedural SQL - mponenypusiii SQL - pacmmpenue si3bIka, HCIOIb3ye-
MO€ B XpaHUMBIX MPOLEAYpax M TPUTTepax):

<intvar> = GEN_ ID(<GeneratorName>, <increment>);

CMHTaKCcuC, pekomeHaoBaHHbIM ansa Firebird 2

Xotsa B CYB/] Firebird 2 Bce elie MONHOCTBIO TOJACPKUBACTCS TPATUIIMOHHBIA CHHTAKCHUC, CYIIe-
ctByeT pekomenyemblii DDL-skBuBanent s CYB/] Firebird 2:

CREATE SEQUENCE <name>;
ALTER SEQUENCE <name> RESTART WITH <value>;
DROP SEQUENCE <name>;

A ns onepatopoB DML:

SELECT NEXT VALUE FOR <SequenceName> FROM RDBSDATARASE;
<intvar> = NEXT VALUE FOR <SequenceName>;

B nacrosimee BpeMsi peKOMEHAYEMbIH CHHTaKCHC HE MOAJCP)KHMBACT IAr M3MEHEHHs (MHKPEMEHT),
oTANYHbIN OT 1. OTO orpannueHue OyaeT cHATO B Oymymmx Bepcusx. [loka ncnons3yiite GEN_ID,
€CJIM BBl XOTHUTE UCIIOIb30BATh APYroe 3HAYCHHUE IS I1ara M3MEHEHHSI 3HAaUCHUSL.

Ucnosnb3oBaHmne oneparopoB A4Ji1s1 reHepaTopos

HOCTyHHOCTL OIICPaTOpOB U (byHKHHﬁ 3aBUCUT OT TOI'O, I'IC BbI UX HCIIOJB3YCTC:

* Kimenrckmit SQL — wcmonb3yeMbiii BaMu S3bIK, KOTJa BB, B Ka4eCTBE KJIMEHTa, OOIIAETECH C
cepsepom CYB/] Firebird.

* PSQL — 5361k mporpaMMupoOBaHusl Ha CTOPOHE CEpPBEPA, UCIIONB3YEMBIN B XpaHUMBIX MPOLIETypax
u tpurrepax CYB/] Firebird.
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Co3paHue reHepartopa («Insert»)

Knuenrcknii SQL

CREATE GENERATOR <GeneratorName>;

[pennoururensHo ans CYB]] Firebird 2 u crapie:

CREATE SEQUENCE <SequenceName>;

PSQL

HeBo3morxHo. Tak Kak Bbl HE MOXETE M3MEHATh MeTaJaHHble 0a3bl JaHHBIX B XPaHUMBIX TpoLie-
nypax (stored procedures) i TpUrrepax, Bbl HE MOXKETE CO3[aBaTh T€HEPATOPHI.

3ameuanue

B CYB/I Firebird 1.5 u crapiie Bbl MOXeTe 00XOIUTH 3TO OrPaHUYEHHUE C TIOMOIIBIO OIepaTopa
EXECUTE STATEMENT.

NMony4yeHune Tekyulero 3HaueHus («Select>»)

Kaunentcknii SQL

SELECT GEN_ID(<GeneratorName>, 0) FROM RDBSDATABASE;

DTOT CHHTAKCHC SIBIISIETCSI €AMHCTBEHHON BO3MOKHOCTBIO MOJYYUTH TEKyIlee 3HaYCHUE T'eHepa-
topa B CYB/] Firebird 2.

PSQL

3aMeyanue

B yrunute s CYB]] Firebird isq/ ecTh 1Be JONOIHUATEIBHBIC KOMAH/IBI IS TOJMYYCHHUS TEKY-
LIETO 3HAYCHHS TeHepaTopa:

SHOW GENERATOR <GeneratorName>;
SHOW GENERATORS;

[lepBas moka3sIBaeT TeKyllee 3HaUeHHE KOHKPETHOTO TeHeparopa. Bropas koMaHzma nemaer To
K€ caMoe TSl BceX He CUCTEMHBIX TeHepaToOpOB 0a3bl TaHHBIX.

IIpenmoururensubiii st CYB]] Firebird 2 sxBruBajeHT, Kak BBl MOXKETE TIPEATIOIOKHTD:

SHOW SEQUENCE <SequenceName>;
SHOW SEQUENCES;

[oxanyiicTa, oOpaTuTe BHIMaHue, 4T0 KoMaHIel SHOW... MOCTYITHBI TOJIEKO B HHCTPYMCHTE
isql. B otmuane or GEN_ID, BBI HE MOKETe HUCIONB30BaTh MX U3 APYTHX KIHUCHTOB (€CIIH 3TH
KIIMEHTHI HE HCHONB3YIOT isql B KauecTBe KIMEHTA).

<intvar> = GEN_ ID(<GeneratorName>, 0);
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CVYB/] Firebird 2: TOT ke caMblif CHHTaKCHC.

NleHepauumsa cneaywowiero 3HavueHmn («Update» + «Select»)

Tak e, KaK U B ciiyyae MOJIy4eHHs TEKYIIero 3HaueHus, 3T0 BeinosHsAeTcs ¢ noMompeio GEN 1D, Ho
B TOM CIJIy4ae BBl HCHOJIb3YyeTe 3HaueHue mara, pasHoe 1. [Ipu astom CYB/] Firebird:

1. mosyuaer TeKyliee 3HaUCHHUE IeHepaTopa;
2.  yBEJWYMBAET €ro Ha 1;
3. BO3BpalaeT U3MEHEHHOE 3HAYCHUE.

Kaunentcknii SQL
SELECT GEN_ID(<GeneratorName>, 1) FROM RDBSDATABASE;

HoBelif cuaTakcuc, kotopeiit npeanourutened it CYB/] Firebird 2, moaHoCThIO OTIMYaeTCs:

SELECT NEXT VALUE FOR <SequenceName> FROM RDBSDATABASE;

PSQL

<intvar> = GEN_ID(<GeneratorName>, 1);

[pennouturensHo ans CYB]] Firebird 2 u crapie:

<intvar> = NEXT VALUE FOR <SequenceName>;

NMpsaMoe yka3zaHue onpeaeneHHOro 3Ha4YeHus reHepartopa
(«Update»)

Kaunentcknii SQL

SET GENERATOR <GeneratorName> TO <NewValue>;

OT0 yHOoOHO IIsl YCTAHOBKU B TeHEpaTope 3HaueHUs, OTIUIHOro oT 0 (KOoTopoe sBiseTcs 3Hade-
HUEM M0 YMOJIYaHHUIO TIOCNIE €ro CO3JIaHus), HAPUMEp, B CKPUITE JJsl CO37AaHus 0a3bl JaHHBIX.
Amnamornuno CREATE GENERATOR, sto oneparop DDL (ae DML).

[pennouturensHbiii cuatakcuc At CYBJI Firebird 2 u crapie:

ALTER SEQUENCE <SequenceName> RESTART WITH <NewValue>;

PSQL
GEN_ ID(<GeneratorName>, <NewValue> - GEN ID(<GeneratorName>, 0));
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Buumanmue

OT0 GONBIIEC IMOXOXKE HA TPS3HBIA TPIOK» B MONBITKE CAENATh TO, YTO B OOBIYHBIX YCIOBHSIX
CZIeNaTh HeNb3s U He JTOJDKHO B XPAHUMBIX MPOIEypax U TPUTTEPax: YCmaHo8Ka 3HAYCHUH Te-
HEpaTopoB. B HUX MOXHO noayuams, a HE YCMAHABIUEAMb SHATCHHISL.

YnaneHuve reHepaTtopa («Delete»)

Kaunentckunii SQL

DROP GENERATOR <GeneratorName>;

[pennoururensHo ans CYB]] Firebird 2 u crapme:

DROP SEQUENCE <SequenceName>;

PSQL
HeBo3moxHO, TOCKONBKY... (To ke camoe 0ObsCHEHHE, YTO U JUI CO3JAHUS: BBl HE MOXETE [WIIH,
CKopee, He JOJDKHBI| U3MeHSATh MeTafganHbie B PSQL.)

VY naneHne reHepaTtopa He OCBOOOKAAeT MECTO, KOTOPOE OH 3aHMMAET, /I MCIOJIb30BAaHHUS HOBOTO
reHeparopa. Ha mpakTuke 3T0 peaKo MPUBOIUT K MpodIeMaM, MTOCKOJIBKY OOJIBIMMHCTBO 0a3 JaHHBIX
HE MMEIOT JIECSITKOB THICSIY TeHEpaToOpoB, KOTopble mo3BossieT coznaBatk CYB/] Firebird. Ho ecnu Ba-
mra 0asza TaHHBIX puckyem MPEBBICUTH 32767 TeHepaTOpOB, BBl MOXKETE OCBOOOJUTH MECTO HEUCTIOIb-
3yeMbIX T€HEpaTOpOB IyTeM BBIMIOJHEHUS ONEpally Pe3epPBHOTO KOMHMPOBAHHS/BOCCTAHOBJICHUS Oa-
3b1 nanHHbIx (backup/restore). [Ipu sTom akkypatHo ynakoBbiBaeTcs Tabmuna RDBSGENERATORS,
nepeHasHavarorcsi uaeHTudukaropsl (ID), oOpa3ys HenpepblBHYIO NOCIEAOBATEIbHOCTE. B 3aBucu-
MOCTH OT CHTYalliH, BOCCTAHOBJICHHOH 0a3e NaHHBIX MOXKET MOHAJOOUTHCS MEHbBIIEC CTPAHHI JUIs
XpaHeHUs 3HAYEHUI TeHEePaTOPOB.

YaaneHnne reHeparopoB B crapbix Bepcusix IB n Firebird

CYB/l InterBase 6 u Ooyiee paHHWE BEpCHH, TOYHO TakK e, kak u panuue Bepcun CYB]] Firebird,
npenmectBytomue Bepcun 1.0, e nmeror komanasl DROP GENERATOR. ExnncTBEeHHBIM Croco-
OOM yaIUTh TEHEPATOP SIBIISICTCS ONEPATOP:

DELETE FROM RDBSGENERATORS WHERE RDB$SGENERATOR NAME = '<GeneratorName>';

...C TIOCJICIYIOIIIUM IIMKJIOM PEe3e€pPBUPOBAHKS/BOCCTAHOBJICHUS 0a3bl AaHHbIX (backup/restore).

IIJ'ISI I3TUX Bepcnﬁ CYEI[ C MaKCUMAJIbHBIM KOJHWYECTBOM I'CHCPATOPOB OKOJIO Mapbl COTCH ropa3ao
Ooree BCPOATHO IMOABJICHUC H€O6XOI[I/IMOCTI/I HCIIOJIB30BAHTh MECTO OT YAAJICHHBIX 'CHCPATOPOB.

Mcnosib3oBaHue reHepaTopoB ANnA

co3aHuNA YHUKaAJIbHbIX
12
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MAEHTU(PUKATOPOB CTPOK

3auyem BoobLye Hy>KHbI ngeHTngpunkaropsi (ID)?

OTBeT Ha 3TOT BOMPOC BBIXOJUT JANIEKO 32 TPEAENbl TeMBI 3TOH cTaThi. Eciin BBl HEe BUANTE HEOOXO-
JUMOCTH MUMETh OO, YHUKaIbHBIA «Mapkep» (handle) mis kakmoit cTpoky BHYTpH TaOJIWLBI, WK
BaM BOOOIIe He HPaBUTCS Haest «OEeCCMBICICHHBIX» MM «CYPPOTaTHBIX» (MCKYCCTBEHHBIX) KITIOUEH,
BaM, BEPOSITHO, JIy4Ille IPOITYCTHTh 3TOT paszed...

OanH A/151 BCEero nim ognH AJ11 Ka><kgoro?

Xopomio... Utak, BBl XOTUTE HCIIONB30BATh WAECHTH(UKATOPHL. { MpUMEYaHue aBTOpa: MOU MO31pa-
BneHwus! :-) }

OcHoBHOW, HanOoJIee BayKHEII BEIOODP, KOTOPHIH BaM HYKHO CIIENaTh, - TO UCIIOIH30BATh SAMHBIN Te-
HepaTop I BCeX TAOJIUIl WM OJMH TeHEepaTop IS KaXXAOW TaOJHIBI. ITO TOJIBKO Ball BRIOOp, HO
MPUMHUTE BO BHUMAHUE CJICAYIOIINE PA3MbBIIILICHUS.

B noaxone «oauH 171 BCEX) BHI:

* -+ Hy)XJaeTechb TOJIbKO B OJJHOM r'eHeparope il Bcex Bamux ID;

* + HUMeeTe OAHO IIEJOYHCICHHOE 3HAaYeHHE, KOTOPOE HE TOJBKO OAHO3HAYHO HMIACHTU(PHLIUPYET
CTPOKY BHYTPH CaMOt mabiuysi, HO ¥ BHYTPH 8cell Oa3bl OAHHbIX;

* - UMeeTe MEHBIIee KOJIMYECTBO 3HadeHuH ID Ha Tabmmiy (Ha camoM Jene 3To He mpobdiieMa Jyis
64-OUTHBIX TEHEPATOPOB...);

* - Oynere UMeTh Je0 ¢ OonmpIMMK 3HaYeHUsIMH [D, naxe eciu, HanmpuMmep, MPOCMaTpUBaeTe Ta-
OJIMILY C TOPCTKOM 3aIMCeH;

* - BEpOsTHO, OyzeTe BUICTH MPOOEBI B OCie0BaTeNbHOCTH ID ka0 TabnuIbl, TaK KaK 3Hade-
HUSI TeHepaTopa pacipeeseHbl MeXy BCEMU TaOIMIaMu.

B moaxone «oauH 11 KaXKIOH» BEI:

* - JIOJDKHBI CO3AaBaTh FEHEPATOP JUIA KaXKI0T0 HACHTH(UKATOPa TaOIUIBl Balel 6a3bl aHHBIX;

* - Bcerza AOJDKHbI KOMOMHUpPOBaTh ID 1 uMs TabauLbl [UId YHUKAIbHOM HACHTU(GHUKALIUN CTPOKH B
Ta0IMIIE;

* -+ MMeeTe NPOCTON M HA/ICKHBIH «CYETYHK BCTABOKY ISl TAOJUIIBI;

* -+ MMeeTe XPOHOJIOTHYECKYIO MOCIe0BATEILHOCTD ISl TAOIUIBI: €CIIM BBl HaliieTe MpoOebl B TO-
cienoBatenbHocTd 1D Tabmuupl, To oHM mosBUiack 60 u3-3a ynanenus (DELETE), mubo npu
HeynauHoi BcraBke (INSERT).

Mo>KHO /1M Mcrno/sib30BaTb 3HaAYE€HNSI reHepaTopa

13
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NMOBTOPHO?

B neiicTBUTENBHOCTH — J1a, TEXHUYECKH 3TO 803modHcHO. B peansHocTn — HET, BBl He nosnkHbl. Huko-
raa. Hu npu kakux ycnoBusx. He ToJbKO MOTOMY, UTO 3TO MOKET HAPYUIUTh KPACOTY XPOHOJIOIHYe-
CKOH TIOCJIeIOBATEeILHOCTH (BBl HE CMOXETE 00Jiee CYJUTh O «BO3PAcTe» CTPOKH, B3MIHYB Ha ee ID),
a ellle ¥ MOTOMY, YTO TIOBBIIIACTCS PUCK MOSBICHUS CUIBHON TOJOBHOM 0O0JIM, KOTOPYIO BBl IIPU 3TOM
nonyuute. bonee Toro, 3T0 aGCOMIOTHO MPOTHBOPEUUT BCEW KOHIICTIIIMN YHUKAIBHOTO HICHTH(UKA-
TOpa CTPOKH.

Tax 4TO ecnu y Bac HET BECKUX NPUYMH 11 IOBTOPHOTO UCIOIb30BAaHMS 3HAUEHUI reHepaTopa U Xo-
POLIO IPOJYMaHHOI'O MEXaHW3Ma, KOTOPBIN 0€30IacHO cHenaeT 3Ty paboTy B MHOIOIOJIB30BATENb-
ckoii/MHoroTpan3akiuonHou cpene, HE IEJIAUTE 3TOT'O!

reHeparopbl Ans ngeHTMukaynm, niamn
aBTOMHKPEMEHTHbIE MOoJis1

VYkazaaue ID 1 BHOBH BCTaBisieMOH 3amucH (B TEPMHHAX YHUKAIBHOCTH - «CEPUHHBIA HOMEDP))
JIeTde BCETO BBINMOJTHHUTH C IOMOINBIO TeHepaTopa W TpUITepa «mepen BcraBkoi» (Before Insert
trigger), Kak MBI YBHANM B 3ToM paszene. [Ipenmonoxum, ato y Hac ecth Tabmmma TTEST ¢ xomoH-
kot ID, oObsaBiaeHHON Kak Integer. ms Hammero reneparopa: GIDTEST.

Tpurrep Before Insert, Bepcusa 1

CREATE TRIGGER trgTTEST BI V1 for TTEST
active before insert position O
as
begin
new.id = gen id(gidTest, 1);
end

[Ipo6aemsr sToro Tpurrepa (Bepcuu 1):

OH mpaBUIBHO JIETAET CBOIO PabOTY, HO OH TAKXKE «TPATUTY 3HAYCHUE IeHepaTopa B TOM Cliydae, KO-
raa ID yxe ykazaH B oniepatope INSERT. Tak uro Gonee adpexTuBHO OBIIIO OBI MPHCBAMBATH 3HAUE-
HHe, KOT1a HU9ero He 0puTo yka3ano B INSERT:

Tpurrep Before Insert, Bepcuna 2

CREATE TRIGGER trgTTEST BI V2 for TTEST
active before insert position O
as
begin
if (new.id is null) then

14
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begin
new.id = gen id(gidTest, 1);
end
end

[Tpobaemsr 3TOTO TpUTTEpa (BepCcHH 2):

HekoTopbsle KOMIIOHEHTHI TOCTyIa HIMEIOT «IIJIOXYIO MPUBBIYKY» aBTOMATHYECKOTO 3aII0JTHEHHS KOJIO-
HOK nipu BeimoaHeHUH INSERT. Ecnu BBI sIBHO He yKa3aiH, OHW YCTaHABJIMBAIOT 3HAYCHUE 110 YMOJI-
YaHUIO - 0OBIYHO 3TO 0 JJI KOJIOHOK LIEJIOUMCIICHHOrO THIA. B 3TOM cilydae NpUBEACHHBIN BHIIIE
TpHUrTep He Oyaer paboTaTh: OH OyJeT OOHapyKHUBaTh, YTO KOJIOHKA ID He HaxomuTcs B cocmosiHuu
NULL, a uMeeT snayenue 0, u mosroMy He OyneT reHepupoBaTh HoBoe 3HadeHue ID. Bel cmoxete
BCTaBHTH 3AIHCh, HO TOJILKO OJTHY: BCTaBKa BTOPOW 3alMCH OKOHYHTCS HeyJaudei. B qrobom ciyqae,
Xopoliei uaeei OyaeT 3anper 3HadeHus 0 B kayecTBe 00bIYHOr0 3HaueHus D, 4To0bI MpeoTBpaTUTh
M00yI0 HEOAHO3HAYHOCTh Mexay NULL u 0. Bbl MoxkeTe ucrmosnb30BaTh, HalpUMeEp, CIIEHHATILHYIO
cTpoky c ID, paBHbIM 0, 111 XpaHEHUsI 3aIIMCH «I10 YMOTYaHUIO» B KaXKA0H Tabiuie.

Tpurrep Before Insert, Bepcusa 3

CREATE TRIGGER trgTTEST BI V3 for TTEST
active before insert position O

as
begin
if ((new.id is null) or (new.id = 0)) then
begin
new.id = gen id(gidTest, 1);
end
end

XoTs Temeps y HAC €CTh MOHATHBIN, paboTaromuii Tpurrep misa 1D, cremyromnue a03ambl 0OBSICHIT
BaM, IIOYEMY BbI Halll€ BCETO HE 3aXOTUTE UM IOJIb30BAThCHL.

OcHoBHas npo6neMa C MpuCBanBaHUCM IDB TPUITEPEC KIEPCa BCTaBKOM» COCTOUT B TOM, 4YTO 3HA4YC-
HUC I'CHCPUPYCTCA Ha CTOPOHE CEPBLEPaA, nocje moco, Kak Bbl OTIIPABUIIN OTIEPATOP ,Z[O63.BJ'ICHI/I$I C KJIn-
CHTAa. O‘ICBI/II[HO, OTO O3HA4YacT, 4YTO HET 0e30ImacHoro crocoda AT KIIMCHTA Y3HATh, kakoi ID ObL1
CreHEpUpOBaH AJid TOJIBKO YTO BCTaBJICHHOHM BaMH CTPOKHU.

Bb1 MokeTe MONBITaThCS MOMYYUTh 3HAUYCHWE IeHEepaTopa Ha CTOPOHE KIIMEHTA I10Cje BCTABKH, HO B
MHOTOIIOTB30BATENBCKON Cpelie BB HE MOYKETe OBITh YBEPEHBI, YTO BbI MOJIYUIIN CBOM COOCTBEHHBIH
ID ctpoku (13-3a BOIPOCOB C TPAH3AKIUSAMH).

Ho ecnu BbI crauana moiydnTe HOBOE 3HaUEHHUE TEHEPATOpA U MEePEeNauTe ero MNPy BCTABKE, BBl MO-
KETe MPOCTO MOJYYUTh 3Ty HOBYIO 3amuch ¢ momonibio «Select ... where ID = <genvalue>», 4To0BbI
YBUETb, KAKHE YMOIYaHUS ObLTH TIPUMEHEHBI, UM KAaKUEe KOJIOHKY OBLITH H3MEHEHBI TPUTTEPaMH IIPU
BCTaBKe. ITO OCOOCHHO XOPOIIO paboTaeT, MOCKOIbKY Y BaC OOBIYHO €CTh YHUKAIBHBIA MHACKC JIJISI
nepsuyHOro Kiroua (Primary Key) no momro ID, a 310 Hanbomnee OBICTPHIA MHAEKC, KOTOPHIA TOJIHKO
MOJXeET OBbITh, - Y HETO HJiealibHas CEIEKTHBHOCTh U OH ropas3/io MEHbINE, YeM WHICKC JIJIsI KOJOHKH
CHAR(n) (a1 n>8, B 3aBUCHMOCTH OT KOAMPOBKH U MTOPSIKA COPTHPOBKH [collation]).
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W3 sroro noJIry4qacM BBIBO/:

Bbl momKHBI co37aBaTh TPUTTEP «IIE€pel BCTaBKOW», YTOOBI OBITH aOCONIOTHO yBEpEeHHBIM, YTO Ka-
JKJas CTpoKa MOJy4uT YHUKanIbHbIN ID, naxke ecnu 3HadeHue ID He yka3zaHO Ha CTOPOHE KJIMEHTa B
OIEPATOPE BCTABKH.

Ecnu Bamia 6a3za JAaHHBIX «3aKpbITa IJIs1 SQL» (TO €CThb TOJILKO Ballle COOCTBEHHOE MIPUITOKCHUE MO-
JKET CTaTb UCTOYHHUKOM BCTAaBKHW HOBBIX 3armceﬁ), TO BbI MOXKCTC OTKAa3aTbCAd OT TPUITCPOB, HO IIpH
OTOM BBI OOJI?KHBI 6ce20a noJIy4aTb HOBOC 3HAUCHHEC I'CHCPATOpA U3 0a3bl JAaHHBIX MPEKAC, YCM BbI-
IIOJIHUTEC OIICPATOP BCTABKH, U BKJIIOYATh ITOJYYCHHOC 3HAUYCHUC B 3TOT OIICPATOP. To xe caMo€, KO-
HEYHO K€, OTHOCUTCA IJIsI BCTABOK U3 TPUTTEPOB U XPAHUMBIX IIPOLECAYP.

YTO elle AenaroT C NOMOLWbIO
reHepaTopoB

3[[601; BBl MOXKETC HAUTH HEKOTOPLBIC UJCHU, KaK MCIOJB30BaTh 'CHCPATOPHI HE TOJIBKO IJId I'CHEpAllun
YHUKAJIBHBIX I/IZ[CHTI/I(bI/IKaTOpOB AJI1 CTPOK.

Ucnosib3oBaHne reHepaTopoB AJis1 MNOJIyYeHMs,
HanpuMmep, yHUKaJIbHOro Homepa
nepegaBaemMoro ¢ganna

«Kimaccudeckoe» HCIOIb30BAHHE T€HEPATOPOB IODKHO IapaHTHPOBATh YHHUKAILHOCTB, MOCIIEI0BA-
TENBHOCTh YHCEI, CKaXeM, IS JII0OOro acleKTa Baliero MpUIoKeH s, OTIMYHOTO OT HACHTH(UKATO-
POB CTPOK, 00CykaeHHOTO panee. Kora y Bac ecTh NPUIOKEHHE, KOTOPOE MepelacT JaHHbIC B HEKO-
TOPYIO JAPYIYIO CHCTEMY, BBl MOXKETE HCIIOIb30BaTh T€HEPATOPHI A O€30MacHON MACHTH(HKAINN
OJTHO# ceccuu mepeaayn, moMeyas €¢ CreHepUPOBAaHHBIM 3HAYCHUEM. JTO OTJIIMYHO ITOMOTAET OTCIIe-
JUTH Ipo0sieMbl B nHTep(eiice MexX Iy AByMsl cHcTeMaMu (M, B OTIMYKE OT Jajiee YIOMSHYTOIO, 3TO
paboTaeT 6e301MacHO U YETKO).

reHeparTopbl, KaK <«CYETYUK UCIOJ/Ib30BaHNI >
anss SP, obecneynBaroyme oOCHOBHYIO CTaTUCTUKY

[IpencraBpTe, uTO BBl pazpaboTanu B 0a3ze NaHHBIX (PAHTACTHUECKYIO HOBYIO BO3MOXKHOCTH, KOTOPAs
pean3oBaHa ¢ MOMOIIBIO XPaHUMOH Tponeaypbl. Teneps BBl 0OHOBMIIM CHCTEMY MOKYIATENs, H He-
KOTOPOC BpEMA CIIYCTA Bbl 3aXOTUTC Y3HATD, NOJIb3YIOMCA Jid KIIMCHTHI 3TOI BO3MOKHOCTBIO 1 KaK da-
€TO. DTO MPOCTO: CO3/IaliTe CrelalbHbII reHepaTop, KOTOPhI HHKPEMEHTHPYETCS B 3TOM XpaHUMOM
MIPOLIEAYPE U BbI y3HAETE 3TO (C YUYETOM TOTO OTPAHUYEHHMS, UTO BBl HE CMOXETE Y3HATh KOJIUYECTBO
TpaH3aKUUH, KOTOpbIe OBUTM OTKaueHBI MOCIIEe BHIMOJIHEHHS 3TOH XpaHUMOW mpoueaypsl). Tak 4To B
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3TOM Cilyyae Bbl, KAK MUHUMYM, Y3HAeTe KaK 4acTO IOJb30BATENIN npoOyIom TMOIb30BATHCS BalleH
XpaHUMOU TIPOIIeTyPOH. :-)

B Oyxmymiem BbI CMOXETE yCOBEPIIEHCTBOBATH STOT METO/ M MCIOIB30BATh JBa T€HEpaTopa: MepBhIi
M3MEHSETCS TPH KaXKIOM 3aITyCKe XPAaHUMOM MPOIIETypPhl, a BTOPO M3MEHSETCS TPU OKOHYAHUHU pa-
00ThI mpoLeaypsl, cpady nepes BoixogoM u3 Hee (EXIT). Takum 00pa3oM Bbl CMOXKETE MOCUUTATH,
CKOJIBKO TIOTIBITOK MCIIOJIb30BAaHUS MPOIIEAYPHI 3aBEPIIHIIOCH YCIIEXOM: €CJIi 00a reHepaTropa UMErOT
OJTHO W TO K€ 3HAYCHUE, TO HU OJMH BHI30B XPaHUMOU MPOIEAyphl He OblI HeynadeH. KoHeuHo ke,
BBI BCE €IIIe HE MOXKETE Y3HATh, CKOJIBKO Pa3 TPAaH3aKIUA (TPaH3aAKIMK), B KOTOPOH UCIOIh30BAIACH
Ballla MpoueaAypa, ObuIa peaabHO HOATBEpXk/IeHa (commit).

renHeparopsbl, smyaupyrowmne «Select count(*)
from...»

B CYB/I InterBase u Firebird cymectByer uzectHas npobiema, kornqa SELECT COUNT(¥*) (6e3 BbI-
paxxenns Where) Uit o4eHb OONBIION TAOIUIIBI MOKET OYEHB JIOJTO BBITONHATHCS, TAK KaK cepBep
JOJDKEH TIOCUUTATh «BPYYHYIO», CKOJIBKO CTPOK €CTh B TaOJIHMIE BO BpeMsl MOMy4YeHHs 3ampoca. Teo-
PETUYECKH, BBI JIETKO MOXKETE PELIUTh 3Ty Npo0IeMy ¢ IMOMOIIBIO TeHEPAaTOPOB:

* cozfaiiTe crielMaibHbIA TeHepaTop M «IOACUYETA CTPOKY;
* co3maiiTe TpUITEp «Iepen BcTaBkoi» (Before Insert), koTopsiil yBemu4nBaeT ero;
* co3paiiTe Tpurrep «mocie ynanenus» (After Delete), KOTOpbIil yMeHbIIAET €rO.

DT0 mpekpacHoO paboTaeT M OTMEHSET HEOOXOAUMOCTh B MOJCYETE «IIOJTHOTO0» KOIMYECTBA 3aIHUCEH:
MBI IIPOCTO IOJIy4YaeM TEKyIlee 3HA4E€HUE reHeparTopa. Sl crenuanbHO MOAYEPKHY CIOBO «meopemu-
yecKu», IOCKOJIBKY B LIEJIOM KapTHHA MOPTHUTCS, KOr/ia KakoW-HuOy s oneparop Insert Oyner orme-
HEH, a TEHEPaTOPbl HE NOOYUHAIOMCA MEXAHU3MY YRpaesienus mpan3akyuamu. BcraBka MoxeT npoBa-
JUTBHCS M3-3a OTrpaHrUYeHUH (1o yHuKanbHOMY Kiroudy, ong NOT NULL, ykazanoro kak NULL, U T.
I.) WM 10 IPYTUM OTPaHUYCHHUSIMU METaJlaHHbIX, WM IIPOCTO MOTOMY, YTO TPAH3AKIIMS, BBITOJIHSB-
11as BCTaBKy, OyJeT oTKaueHa. ¥ Bac He OyZIeT CTPOK B TaOnuIle, a Balll CUETYUK BCTABOK YBEJIUYUT-
csl.

Tak 4T0, CMOTPUTE CaMHU — KOTJa BBl XOTHTE 3HATh MPUMEPHBIA MPOIEHT BCTABOK, 3aBEPIINBIINXCS
Heyauyel (Bbl MOXKETe 4YaCTUYHO «OLIEHUTbY 3T0), UJIM BaC UHTEPECYET NpUMEpHOe KOIUIECTBO 3allu-
Ceif, TO STOT METOJI MOXET OBITh OYCHB MOJIE3HBIM, JaKe€ HECMOTPSI Ha TO, YTO OH U He ToueH. Bpems
OT BPEMEHHU BBl MOXETE BBINOIHATh «HOPMAJIBHBIN» IMOACUYET 3aIHCEeN U 3a/1aBaTh T€HEPaTOpPy TOUHOE
3HauYeHHUe («CHHXPOHM3UPOBATH» F€HEPAaTOp), TaK YTO BeIUUMHA OIIKOKN OyIeT JOCTaTOYHO Maja.

CyIecTBYIOT CUTYaIllH, KOT/Ia KIIMEHTHI IOCTATOYHO CYACTIMBO XHUBYT ¢ HH(MOpMaIue, Harompooue
«CYLIECTBYET npumepHo 2,3 MUIAApAa 3aIUCeily, MOABISIOMENHCS HEMEUIEHHO MO IIETYKY MBbIIIH,
HO OHHU TOTOBKI 3aCTPEIIUTH BaC, €CIIA OHM XAyT 10 MEUHYT WtH GOJIBIIE It TOTO, YTOOBI YBHIIETh, UTO
cymecTByeT poBHO 2,313,498,229 cTpok...

reHeparTopbi 41551 MOHUTOPUHIa N/Nan
ynpassieHus1 gosiro paborarowen SP
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Korza y Bac ects XpaHUMbIE TPOLETYPHI, KOTOPbIE, HAIIPUMEP, TEHEPHPYIOT OTYET MO OOJBIIMM Ta-
OuIIaM W/WITHA C TIOMOIIBIO CIOKHBIX COEAMHEHUH (join), OHX MOTYT JOBOJBHO JTOJTO BBITIOIHATHCS.
I'eHepaTopbl MOTYT OBITH ITOJIE3HBI ABYMS CIOCOOAMH: OHM MOTYT HPEIOCTaBUTh BaM «CUETYHK ITPO-
rpeccay, KOTOPBIH BBl MOXKETE IMePHOJINIECKH OTpAIuBaTh Ha CTOPOHE KJIMEHTa W CIICJUTH 38 pado-
TOH mpoucaypel, 1 OHU MOT'YT OBITH MCIIOIB30BaHbI JJIA OCTaHOBKH XpaHPIMOﬁ Impoucayphl:

CREATE GENERATOR gen spTestProgress;
CREATE GENERATOR gen spTestStop;

A

set term *;

CREATE PROCEDURE spTest (...)
AS
BEGIN
(ooa)
for select <orpoMHOEe KOJMUECTBO HAHHEIX C OIPOMHEM BpeMeHeM oOpaboTku>
do begin
GEN ID(gen spTestProgress, 1);

IF (GEN_ID(gen spTestStop, 0) > 0) THEN Exit;

(...HOpMaJbHasg oOpaboTka IOAaHHEIX...)
end
END"

310 mpocTo HAOPOCOK, HO BBl JOJDKHBI YJIOBUTH HIeto. C KIMEHTa BBl MOJXETE BBIMOJIHSATD
GEN_ID(gen_spTestProgress, 0) acHHXpOHHO C peanbHON 00pabOTKOM 3amuceil (Hampumep, B ApY-
rom notoke [thread]), ¥ToOBI MOCMOTPETH, CKOMBKO 3amuceil Ob10 06paboTaHo, M 0TOOPaKaTh MOTY-
YeHHOE 3HAUYeHHE B HEKOTOPOM OKHE THporpecca. Tak k€ BBl MOXETEC BBIIOIHUTD
GEN_ID(gen_spTestStop, 1), 4To0Obl mpekpatuTh paboTy mpoueaypsl B J1000e BpeMs «H3BHE» MPO-
ey pBbI.

XOTst 3TO MOXKeET OBbITh OYECHB YI00HO, HO 3/I€Ch €CTh CTPOTHE OTPAHUUCHUS: 9MO He HE30NACHO 8 MHO-
20noab306amenvckoll cpede. Ecnu nporieaypa Oyaer 3amyiieHa OJHOBPEMEHHO B JIByX TPaH3AKIIUSIX,
OHU 00¢ OYIyT YBEIMUYUBATH OJUH M TOT )K€ CUYCTUYUK OJHOBPEMEHHO, TaK YTO PE3yJbTaT OyneT Oec-
CMBICJICHHBIM. XYK€ TOTO, YBEJIWYEHHE OCTAaHABJIMBAIOIIETO0 T'€HepaTropa HEMEIEHHO OCTAaHOBHT
MpoLeayPy B obeux Tpauzakuusax. Ho, Hampumep, IS MECSYHBIX OTYETOB, KOTOPBIC TEHEPUPYIOTCS
eIMHCTBEHHBIM MOJIYJIEM B MAKETHOM PEXHUME, 3TO MOXKET ObITh MPHEMIIEMO - OOBIYHO, 3TO 3ABUCHT
OT BalllNX MOTPEOHOCTEH.

Ecnu BBl XOTHTE MCTONB30BATh 3Ty TEXHUKY M MO3BOISTH HOAb308ameisiM BHI3BIBATH MPOLEAYPY B
mo0oe BpeMsi, BBl JOJKHBI yOeAUThCSA NPYTHMMH CPEACTBaMH, YTO XpaHWUMas IMPOIeAypa HE MOXKET
OBITh 3amyrieHa aBaxapl. [logymaB 00 3TOM, s TIpeaiararo MCIoiIb30BaTh IS 3TOTO APYTroi TeHepa-
TOp: naBaiite HazoBeM ero gen spTestLocked (mpeamonaraercs, KOHEUHO K€, YTO HaYaIbHOE 3HAYE-
Hue paBHoO 0):

CREATE GENERATOR gen spTestProgress;
CREATE GENERATOR gen spTestStop;
CREATE GENERATOR gen spTestLocked;
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A

set term *;

CREATE PROCEDURE spTest (...)
AS
DECLARE VARIABLE lockcount INTEGER;
BEGIN
lockcount = GEN_ID(gen_ spTestLocked, 1);
/* CaMblli TIEPBBEIM WAT: MHKPEMEHT OJIOKMPpYIEeTro TeHepaTopa */

if (lockcount = 1) then /* _MEL_ IIOJIyuuJi OJIOKMPOBKY, IIPOIOJIKAEM */
begin
(..."oBOrluHOE" TEeJIO NPOoLenypPH. . .)
end
lockcount = GEN ID(gen spTestLocked, -1); /* BrIOJHAeM HeKpeMeHT */

/* YBexmaemcd, UTO TreHepaTop cOpOomWEeH B CaMOM KOHIE, KOTIHa MCKJIoUeHMe OBLIO
BHIOPOWEHO BHYTPU «OOBIUHOTO» Tejla NPOLemypel: */

WHEN ANY DO
lockcount = GEN ID(gen spTestLocked, -1); /* mexpeMmeHnTmpyem */
exit;
END"

Ipumeuanne. 5 ve yBepen Ha 100%, uro 310 aOCOMOTHO 0€30MACHO I MHOTOIIOJIB30BATEIbCKOM
CpelIbl, HO 3TO MO3BOJIUT BHITIOJIHHUTE OJIOKHPOBKY JI0 TeX MO, moka He npousoiaer BBIXO/] u3 tena
MPOLIEAYPBI, TIOCIIE YEero MPOoLelypa 3aBEPLIUT CBOIO PadOTy, a 0 3TOr0 FEeHEpaTop OCTaeTCs] HHKpe-
MeHTHpoBaHHBIM. Bripaskeane WHEN ANY oOpabatbiBaeT MCKITIOUEHUS, HO 3TO HE HOPMAJILHBII
EXIT. IIpu 5TOM BBl IEKPEMEHTUPYETE T€HEPATOP BPYUHYIO - HO BbI JIOJDKHBI IEKPEMEHTUPOBATH T'e-
Hepatop HenocpencTBeHHO mepen BbixogoM (EXIT). Ilpuanmaiite Bce Mephl MPETOCTOPOKHOCTH, S
HE MOTY BOCCO3/IaTh CHTYaIlUI0, KOor/a Obl 3TOT MEXaHW3M He cpaboTan... Ecnu BBl Moxere, paiite
HaM 3HaTh!
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NcTopunAa AOKYMEeHTa

[TomHas mucTopus HOKyMeHTa 3amrcaHa B MOAyjie manual B HameM aepeBe CVS; cmorpure http:/
sourceforge.net/cvs/?group_id=9028

Hcropus nepenzganust
0.1 4 anp 2006 FI [lepBas penakuus.

0.2 7 mas 2006 PV Ho6asnen cuarakcuc SEQUENCE u npyras nadopMarus
otHocuTenbHOo CYB/I Firebird 2.
Jlob6aBmena nHGOpMaIHS: BaXKHBIC 3aMEUaHUsS O KIIMCHT-
ckux nuanekrax; onepatop SHOW GENERATOR u ero
KOJIJICTH; yaJieHUE TeHEPaTOPOB M YIIAKOBKA MECTa XpaHe-
HUS TEHEPaTOPOB.
WzMeHeHBI 1 paciIMpeHsl claeaylouye pasaenst: [ 0e xpa-
Hamesi eenepamopwl?, Kakoeo maxcumanvhoe 3navenue 2e-
nepamopa?, Ckoavbko 2enepamopos...?, Hcnonvzoganue
onepamopos 0Jis 2eHepamopo8.
Jpyrre n3meHeHns, JOTIOTHEHHS 1 KOPPEKTUPOBKH pa3-
JIUYHBIX Pa3/ie]oB, B OCHOBHOM B IIEPBOM ITOJIOBUHE JTOKY-
MeHTa. HeGoubire n3MeHeHrs BTOPO MOJIOBHHBI
(maumnas ¢ Hcnoav3osanue 2enepamopos 0 CO30aHUs
VHUKATbHBIX UOEHMUPDUKAMOPOE CMPOK).

0.2-ru 23 oxt 2006 SK JIOKyMeHT nepeBeieH Ha PYCCKUM SI3bIK.

0.2-ru 29 okt 2006 PM KoppekTupoBka nepeBojia Ha pyCCKUH SI3bIK.
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JimnueH3NOHHOe corjflalueHue

CopepxuMoe 3TON JOKyMEHTAIlMH pacrpocTpansercs Ha ycnmoBusx Public Documentation License
Version 1.0 («JIumeH3us»); BB MOXETE HCIOJB30BATh 3Ty MOKYMEHTAITMIO, €CTM Bl BBITIOTHSICTE
yenoBus Jlunensun. Kommst Jlumen3un moctyrHa Ha http:// www. firebirdsql. org/ pdfmanual/ pdl. pdf

(PDF) u http://www.firebirdsql.org/manual/ pdl.html (HTML).

OpuruHainpHOE Ha3BaHue OKyMeHTa: Firebird Generator Guide.
ABTOp UcxomHOTO NOoKyMeHTa: Frank Ingermann.

Copyright (C) 2006. Bce mpaBa zamuiieHsl. Aapec 3IeKTPOHHON TOYTHI JUIT KOHTaKTa C aBTOPOM:
frank at fingerman dot de.

Coagrop: Paul Vinkenoog — cM. UCTOpUIO TOKYMEHTA.

Yactu mokymeHnTta, co3nanubie Paul Vinkenoog: Copyright (C) 2006. Bee mpaBa zamuinensr. Kon-
TaKTHBII afpec MeKTPoHHOM mouTsl: paul at vinkenoog dot nl.

[lepeBox Ha pycckwuii si3p1k: Cepreii KoBanés.

Copyright (C) 2006. Bce npapa zamuineHsl. KoHTakTHbIN agpec ayiekTpoHHOM mouThl: mrKovalev at
yandex dot ru.

Koppexkrop nepesona: I1aBen MeHbIIUKOB.

Copyright (C) 2006. Bce mpasa 3amuriensl. KoHTakTHBIH anpec 21eKTpoHHO# moutkl: developer at Is-
software dot ru.
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