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Chapter 1. O pykoBoAacTBe No A3biKy SQL
Firebird 4.0

JTO PYKOBOJCTBO ONUCHIBAET A3bIK SQL, mopmepxkuBaeMblii CYB/] Firebird 4.0.4.

B pyKoBOACTBe TakskKe IIPUBOJIATCA IIPaKTHUECKHe IIPHMEPHI HCIIOJIb30BaHUA SQL, MHOrMe H3
KOTOPBIX B3ATEI U3 PealbHOM IIPAKTUKH.

1.1. YUTOo copep>XUT AAaHHbIA [OKYMEHT

JJaHHBIA JOKYMEHT COLep KUT onrcaHue g3bika SQL Firebird. Firebird 11oJiHOCTBI0 COOTBETCTBYET
MeXXIyHapOoJHBIM CTaHAapTaM SQL, OT IIOAiep>KKU THUIIOB JaHHBIX, CTPYKTYP XpaHeHUs JaHHBIX,
MeXaHU3MOB CCBIJIOYHOM I[eJIOCTHOCTH [0 BO3MOXKHOCTEM VIIpaBJIeHHs [JaHHBIMU U IIpaB
nocryna. B CYB/] Firebird Takke peasnn3oBaH HaJe>XHBIU IIPOLelyPHBIN SI3BIK — IIPOIlelYPHBIN
SQL (PSQL) — 111 XpaHUMBIX IIPOLIeyP, TPUITEPOB ¥ JUHAMHUUYeCKH UCIIOJIHIeMBIX 6JI0KOB KOZa.
JTO Te 06J1aCTH, 0 KOTOPBIX UIET PeUYb B 3TOM PYKOBO/ICTBE.

B 3TOM [IOKyMeHTe He pacCMaTpPHUBAIOTCS BOIIPOCHI KOHOUIypaIys, HHCTPYMEHTHl KOMaHHOMA
CTPOKH U ontucaHue API, ¥ 1pyroe He oTHOCAIeecs K I3bIKY SQL.

1.2. ABTOpPCTBO

1.2.1. ABTOpBbI

MpsaMOV KOHTEHT

o IMUTpUN OPUIUIIIIOB (IIKCaTeIb)

* AnexcaHap KapriefiKuH (rmmcaTesib)

» Asiekceit KoBs3UH (I1HcaTesib, pefakTop)

o Imutpuii KysbMeHKO (IIUcaTesb, peflakKTop)
» Jlenuc CUMOHOB (TIMCaTesb, pelakKTop)

» Paul Vinkenoog (rrcaresis, fusaiiHep)

¢ Mark Rotteveel (ttcaTesnb)

Pecypcbl

* /ImuTpuii EMaHOB
* Adriano dos Santos Fernandes
e AstexcaHp IlemrkoBs

* BiiamyiciiaB XopcyH

Claudio Valderrama

¢ Helen Borrie
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* U Ipyrue

1.3. bnaropgapHocTu

CnoHcopbl

CmoTpu crircok crioHcopoB Firebird 2.5 Language Reference.

CnoHcopbl PykoBoAcCTBa Mo A3bIKY SQL Ha pyccKom sisbike

MocKoBcKasi 6uprKa

MockoBckasi bupka — kpymnHedmui B Poccuu u BocTouHo#i EBpome GUp>KeBOM XOJIJVIHI,
obpasoBaHHBIM 19 nekabpsa 2011 roma B pesyibTaTe CIWAHUA OUp)KeBBIX rpynnn MMBB
(ocHoBaHa B 1992) u PTC (ocHoBaHa B 1995). MockoBckass bupska BXOAUT B [ABaAIlaTKYy
BeyIIUX MUPOBBIX IUIOLIAZI0OK II0 OO6BEMY TOProB IleHHBIMH OymaraMu, CyMMapHOM
KalluTajJus3aluyd TOPTryeMBbIX aKIMUH U B [eCATKY KpYIIHeHIIUX OUp)K IIPOM3BOSHBIX
$GHUHAHCOBBIX UHCTPYMEHTOB.

IBSurgeon (ibase.ru)

TexHUdecKast IOJJiep>KKa M HMHCTPYMEHTHI pas3paboTyuka M aaMuHHUCTpaTopa s CVB/]
Firebird.

EcTh HeCKOJIbKO CII0COO0B BHECTHU CBOU BKJIAJ B JoKyMeHTanuto Firebird wiu Firebird B 1jesiom:

* VuacTByHTe B CIIMCKaX paccblIKH (cM. https://www.firebirdsql.org/en/mailing-lists/)

* CoobmrariTe 006 oOmMOKaX WX OTIIPABJSIUTEe 3allpockl Ha BKIOUYeHWe Ha GitHub
(https://github.com/FirebirdSQL/)

* CraHbTe paspaboTUYMKOM (I NOKYMEHTaIluu CBsOKUTechb ¢ HaMu 1o firebird-docs, mia
Firebird B 11e;10M HCIIOJIB3YHTE CIIMCOK pacchlIKU Firebird-devel)

¢ IToxxepTBy¥HTe B Firebird Foundation (cm. https://www.firebirdsql.org/en/donate/)

* Cra"bTe IJIATHBIM 4JIEHOM %0051 CIIOHCOPOM Firebird Foundation (cm.
https://www.firebirdsql.org/en/firebird-foundation/)
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Chapter 2. CTpykTypa Ai3bika SQL

B 3TOM cIipaBOYHUKE OIMCaH 93bIK SQL, mognep>kuBaemblii Firebird.

2.1. O6wme cBegeHus

11 Havasa O3HAaKOMbTeCh C HECKOJBKHMMH 3aMeYaHHsAMHU O HeKOTOPBIX XapaKTepUCTHUKAaX,
JIeKallluX B OCHOBE SI3bIKOBOM peanusanuu Firebird.

2.1.1. NogmHo>KecTBa SQL
SQL rMeeT yeThIpe ITOAMHOKeCTBa SQL, UCII0/Ib3yeMbIX B Pa3JIMUHBIX 00JIaCTIX IPUMeHEHUS:

» lunamuueckut SQL (DSQL, Dynamic SQL)
¢ IIpouepypHbiii SQL (PSQL, Procedural SQL)
* BerpoenHsili SQL (ESQL, Embedded SQL)

* UHTepakTuBHLIM SQL (ISQL, Interactive SQL)

JuHamuyeckud SQL sABJsIeTCI OCHOBHOM UYaCThH $3bIKa, KOTOpas COOTBeTCTByeT YacTtu 2
(SQL/Foundation — SQL/OcHoBEI) crreniupukanmu SQL. DSQL mpeacrasiisieT COO0M KOHCTPYKITUH,
KOTOpBIe IlepefaloTCd KIMEeHTCKUMM IIPWIOKeHUsIMH C Iiomoinbio Firebird API u
06pabaThIBarOTCI cepBepoM 6a3bl JaHHBIX.

[IporemypHblit SQL saBIgeTcd pacuiupeHueM /uHaMuueckoro SQL, B KOTOPOM JOIIOJTHUTEJIbHO
IIPUCYTCTBYIOT COCTaBHBIE OIlepaTOPBI, COoAeprKalllve JIOKaJbHbBIEe IIepeMeHHbIe, IIpUCBauBaHUe,
UKJIBl U [Jpyryve MpolefypHble KOHCTpyKIuUU. PSQL ortHocutTca kK Yactu 4 (SQL/PSM)
crreriuukanuu SQL. M3HavasbHO paciupeHye PSQL 6bLI0 OCTYIIHO TOJIBKO JIMIIL B IIOCTOSTHHO
XpaHUMBIX B 6a3e MoAyJsax (IIporjefypax U TPUITepax), HO CPaBHUTEJIbHO HeNaBHO OHU CTaIH
TakKe LOoCTyIHEI B luHaMmuyeckoM SQL (cmotpu EXECUTE BLOCK).

BcTpoeHHsbIl SQL orpezesseT moagMHOKecTBO DSQL, moamepsxuBaeMoe cpenctBoM Firebird GPRE.
GPRE — 1ipuiiokeHHe-IIpeIrporeccop, KOTopoe 103BoJideT BaM BHeAPATh SQL KOHCTPYKIIMHU B Balll
HeIloCpeCTBeHHBIN A3bIK IIporpaMMmupoBanus (C, C++, Pascal, Cobol 1 Tak fjajiee) U IIPOU3BOJUTH
00paboTKy 3THUX BHeAPEHHBIX KOHCTPYKIIUM B IIpaBUJIbHBIe BBI30BHI Firebird API. O6patuTte
BHHUMaHUe, 4T0 ESQL 1mogep>KuBaeT TOJIbKO YacTh KOHCTPYKITMH U BeIpakeHUH DSQL.

HMHTepaKTUBHBIN SQL 1ogpasyMeBaeT COOOM SI3BIK, KOTOPBIA MOXKeT OBITh MCIIOJIb30BaH ISl
paboThI € IIPUIOKEeHHEM KOMaHAHOM cTpoKU Firebird ISQL /11 ”HTepaKTUBHOTIO OCTyIIa K 6azaM
NAaHHBIX. isql gBJIgeTCa OOBIYHBIM KJIWEHTCKUM IIPUIOKeHHeM. /U1 Hero OOBIYHBIN A3BIK — 3TO
a3bIK DSQL. OgHAaKo IIpUJIoyKeHHe 0o Aep KUBaeT HECKOJILKO TOIIOJTHUTEILHBIX KOMaH/I,

O6a g3BIKOBBIX IIOJMHO>KeCcTBa, Kak DSQL, Tak u PSQL II0JTHOCTBHIO IpejCTaBJeHbl B JaHHOM
pykoBojacTBe. 113 Habopa mHcTpyMeHTapud HU ESQL, Hu ISQL He ommcaHbl 37[eCh OTAEIBLHO, 3a
HUCKJIIDUEHHEeM TeX MECT, ITle 9TO yKa3aHOo IBHO.
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AvnanekTbl SQL

SQL guaseKT — 3TO TePMUH, OIIpeJeIINN creliupruyecKrie 0CO0eHHOCTH s13bIKa SQL, KoTophle
NOCTYIIHBI BO BpeMs [OCTyIla C ero IIOMOIbI0 K 0ase gaHHBIX. SQL [AMaieKT MOKeT OBITh
oIlpefiesiéH KaK Ha YpOBHe 6ashl JaHHBIX, TAK M Ha YpPOBHE COeJUHeHUS C 6a30M JaHHBIX. B
HacTosAlllee BpeMs JOCTYIIHBI TPU JUaIeKTa:

» /luanekT 1 IpefHasHaueH HCKJIIOUUTEIBHO /I obecriedeHUs oOpaTHOM COBMECTHMOCTH C
yCTapeBIINMHU 6a3aMU JaHHBIX U3 OUeHb CTapbIX Bepcul InterBase, v.5 1 HiKe. ba3bl JaHHBIX
Dialect 1 coxXpaHsIOT OIlpe/ie/IeHHbIe I3bIKOBbIe 0COOEHHOCTH, KOTOPBIe OT/IMYaroTcd oT Dialect
3, ICII0JIL3yeMOT0 110 YMOJTYaHUIO 11 6a3 faHHbIX Firebird.

o

Mupopmanysd o JaTe U BpeMeHU XPaHUTCI B TUIle MTaHHBIX DATE. MiMeeTcsa THUII JaHHBIX
TIMESTAMP, koTOpHBIM HUaeHTHYEeH DATE.

/IBOMiHbIE KaBBIUKM MOIYT HCIIOJIb30BAaThbCd KaK aJbTepHaTHBa amnocTpodaM s
pasfesieHusl CTPOKOBBIX TaHHBIX. ITO IIPOTUBOPEYUT CTaHAAPTy SQL - 1BOMHBIE KaBBIUKU
3ape3epBHUPOBAaHEI /I 0COOBIX CHHTAKCHUYECKUX Ilesled KaK B CTaHZapTHOM SQL, Tak U B
nuasiekTe 3. [I09TOMy CTPOKH C JBOMHBIMU KaBBIUKaMH CJIe[yeT U30eraTh.

TounocTh TUNIIOB HaHHBIX NUMERIC 1 DECIMAL MeHbIlle, ueM B 3-M [uajIeKTe U B CIy4dae, ecjIu
3HayeHHe TOYHOCTHU 6oJstee 9, Firebird XxpaHUT Takue 3HaUeHUS KaK UIMHHbIE 3HAUEHUS C
IIaBaIOIEe TOUKOM.

BIGINT He gB/IgeTCSA JOCTYIIHBEIM THUIIOM JaHHBIX.

VeHTUQUKATOPEl HEUYBCTBUTEJIBbHBI K PETUCTPY U BCeria JO/DKHBI COOTBETCTBOBATH
MIpaBUJIaM JJIs1 OOBIUHBIX UIeHTUPUKATOPOB — cM. Pasiesr UneHTUUKATOPHI HIDKE.

XoTs 3HaueHUs reHepaTopa XpPaHATCI KaK 64-0UTHBIe Iiejible YMCJA, 3allpoC KJIWeHTa
Dialect 1, Hampumep, SELECT GEN_ID (MyGen, 1), BepHeT 3HaueHMe reHepaTopa, yCeUeHHOe
o 32 OUT.

o /lHaJIeKT 2 MOCTYIeH TOJbKO B KJHMEHTCKOM coefuHeHUM K Firebird ¥ He MO’KeT OBITH
MMpPUMeHEH K 6a3e JaHHBIX. OH IIpeJHa3HAUeH /IS TOTO, UTOOHI IIOMOYL B OTJIAJIKe B CIydae
BO3MOYKHBIX ITPOGJIEM C II€JIOCTHOCTBHIO TaHHBIX ITPH ITPOBEIEHUH MHUTPAITUH C [HaJeKTa 1 Ha

3.

e B 6a3ax maHHBIX /lhajieKkTa 3:

o

Yucna ¢ tunamu gaHHbIX DECIMAL m NUMERIC XpaHATCA Kak [JIMHHBIE 3HAUYEHUSA C
$HUKCUPOBaHHOM TOYKOM (MaciITabupyeMsble Iiesible Yrcia) B Clydae eCJIM TOYHOCTh YHUCIa
6oJtbItre 9.

Tun gauHeIX TIME g0oCTYIIEH U UCIIOIB3YeTCd /11 XpaHeHUsa 3HaUeHUS TOJIbKO BpeMeHH.
Tun nanHbIX DATE XpaHUT HHGOpPMAIIUIO TOJILKO O JaTe.
Tun nanHbIX BIGINT ocTyneH B KayecTBe 11eJI0T0 64-X GUTHOTO THUIIA JaHHBIX.

[[BOI\/’IHLIG KaBBIUKHX MOTYT HCIIOJIB30BATHLCSA, HO TOJIBKO [IJISL I/I,I:LeHTI/I(l)I/IKaTOPOB, KOTOPEIE
SABJISIIOTCA 3aBMCHMBIMHU OT PETrHCTPA, a He [JIdd CTPOKOBBIX TaHHBIX.

Bce CTPOKM JTOJDKHBI OBITH pasjiesIeHbl OIMHaPHBIMU KaBbIUKaMHU (artocTpodam).

3HaueHUs reHepaTOPOB BO3BPAIal0TCAd KaK 64-0UTHOe IieJIoe.
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/711 BHOBL paspabaThbiBaeMbIX 6a3 MaHHBIX U IPUJIOKEHUH HaCTOSTEIHHO
PEKOMEH/TyeTCsI UCITOIb30BaTh 3-H AUAIeKT. /IUaeKT IIPU COeTHHEHUH ¢ 6a30i
TAaHHBIX TOJDKEeH OBITH TAaKHM >Ke, KaK U 6a3bl JaHHBIX. ICK/IIOUeHUEM SIBJISIeTCS

o cIydyayd MUTparuu ¢ 1-ro B 3-H AUaJIeKT, KOIJa B CTPOKe COeIHHEHUs C 6a30iM
TaHHBIX UCIIOJIB3YyeTcs 2-H THUaIeKT.

I[Io yMOJIYaHUK 39TO PYKOBOZACTBO OIIMCHIBAeT CeMaHTUKY SQL TpeTwero
IUajleKTa, eCJIM TOJIbKO B TEKCTe SIBHO He YKa3bIBaeTCs JUaIeKT.

2.1.3. feicTBuUsa Npu owmbKax

O6paboTKa J1r060r0 oIIepaTopa JIMO0 YCIIEITHO 3aBepIIaeTcs, JIUO0 IIpephIiBaeTCd M3-3a BEI3BAaHHOM!
oIpeieIEHHBIMHU YCJIOBUSAMU OIIHOKU. OO6paboTKy OIMMOG0K MOYKHO IIPOU3BOJUTH, KaK B
KJIMEHTCKOM IIPIJIOKEHUH, TaK K Ha CTOPOHE cepBepa cpefcTBaMu SQL.

2.2. OCHOBHble CBeAeHUA: onepaTopbl, NpeasioXXeHus,
KnoyeBble c/1oBa

OcHOBHas1 KOHCTPYKIUA SQL — omepaTtop (statement). OmepaTop ONIUCHIBAET, UTO [IOJDKHA
BBIIIOJIHUTH CHCTeMa YIpaBjeHHsd 6asaMH [JaHHBIX C KOHKPETHBIM OOBEeKTOM [JaHHBIX WU
MeTa/laHHbBIX, 00BIYHO He YyKa3blBasg, KaK MMEHHO 3TO JO0J/DKHO OBITH BBIIIOJHEHO. /[0CTAaTOYHO
CJI0’KHBIe OIlepaTOpbl cofep>KaT OoJiee IIPOCThle KOHCTPYKLIUM — IHpe/iockeHUs (clause) u
BapUaHTHI, aJIbTepHATUBLI (Options).

IIpensiookeHnus (clause)

[Ipe[yio’keHHe OIMCHIBAeT HEKYI0 3aKOHUEHHYH KOHCTPYKIIMIO B ollepaTope. Hampuwmep,
npegiiokeHre WHERE B omepaTtope SELECT u B psne gpyrux ornepatopoB (UPDATE, DELETE)
3a/1aéT yCJI0BUA IIOMCKA JAaHHBIX B TabJuile (Tabsunax), mojjaekallux BhI00pKe, U3SMeHEHUIO,
ypnaneHuro. IlpegimokeHre ORDER BY 3amaéT XapaKTepUCTUKU YIIOPSALOYEHUS BBIXOJHOTO,
pesyabTUpPYIOIero, Habopa JaHHBIX.

AsbTepHaTHUBHI (Options)

AJII:TepHaTI/IBBI, GYILYLII/I HauboJiee IIPOCTEIMH KOHCTPYKIHUAMU, 3aAal0TCAd IIPH IIOMOIIIH
KOHKPETHBIX KJ/IIOUEBBIX CJIOB U OIIPpENeIAI0T HEKOTOPhIE MAOIIOJTHHUTE/IbHBIE XaPaKTEPUCTUKU
9JIEMEHTOB IIPpeIJIOKEHHUSA (/IOHYCTI/IMOCTL /:[y6JII/Ip0BaHI/I$I OJaHHBIX, BapHUaHTHI KMCII0JIb30BaHUA

U 1p.).

KiroueBsle ci1oBa

B SQL cyIlecTBYIOT KJIIOUEBBIE CJIOBA M 3ape3epBHPOBaHHBIE cjI0Ba. KirtoueBhle cjioBa — 3TO
BCe CJI0OBa, BXOJSIMe B JIEKCHKY (ci0Bapb) si3bika SQL. KiroueBhle C10Ba MOJKHO (HO He
peKoMeH/TyeTcsI) UCI0JIb30BaTh B KauecTBe UMEH, HIeHTUGUKATOPOB 00 beKTOB 6a3bl JaHHBIX,
BHYTPEHHUX II€peMEeHHBIX U IIapaMeTpoB. 3ape3epBHPOBAaHHEIE CJI0OBA — 3TO Te KJIIOUYEBHIE
CJIOBa, KOTOPhIe HeJIb3sI HCII0JIb30BaTh B KAUeCTBe UMEH 00'heKTOB 6a3bl IAaHHBIX, IIepeMEHHBIX
WU ITapaMeTpoB.

Hampumep, cieqyromui onepaTop 6y/eT BHIIIOJTHEeH 6e3 OIIM60K IIOTOMY, UTO ABS siBisieTcs
KJIIOUEBBIM, HO He 3ape3epBHUPOBAHHBIM CJIOBOM.
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CREATE TABLE T (ABS INT NOT NULL);

HpI/I BBIIIOJTHEHHWHK TaKOI0 oIiepaTopa GYI[GT BBEITaHAa (01107 (0) ¢ II0TOMY, YTO ADD gBygeTtcs
KJIFOYEBEBIM U 3ape3epPBUPOBAHHBIM CJIOBOM.

CREATE TABLE T (ADD INT NOT NULL);

CIIMCOK  3ape3epBHUPOBAHHBIX M  KJIIOUEBBIX CJIOB IIPEACTaBJeH B  IPHIOKEHHHU
3ape3epBUPOBAHHEIE U KJIIOUEBHIE CIOBA.

2.3. NpeHTUPUKaTOPDI

Bce 00BbeKTHl 6a3bl JaHHBIX MMEIOT MMeHa, KOTOphle MHOIZa HasbIBalOT UAEHTUGUKATOPaMHU.
MaxcumanbHagd [AJIWMHA HAeHTHQUKATOpa CcocTaBjsgeT 63 cumBosa. CyllecTByeT [Ba THIIA
UIeHTUQUKATOPOB — HMMeHa, II0X0)KHe 110 opMe Ha MMeHa IlepeMeHHBIX B OOBIYHBIX SI3bIKax
IIporpaMMHpPOBaHUdA, M HMeHa C pasfenauTessMu (delimited name), KOTOpble SBJISAKTCA
OTJIMUYUTEJbHOM 0CO6eHHOCTHI0 g3bIKa SQL.

2.3.1. NMpaBuna ana o6bIYHbIX UAEHTUPNKATOPOB

 JlmuHa uaeHTUGUKATOPa He [0J/DKHA IIPeBhIIaTh 63 CUMBOJIA

* OOBIYHOE MM JO/DKHO HaYMHATHCA C OYKBBI JIATUHCKOTIO ajdaBuTa (lIepBble 7 OUT TaOJIHITBI
ASCII), 3a KOTOpOH MOIYT CJefoBaTb OYKBBI (JIaTUHCKOIO aJjpaBUTa), LIUPPHI, CHUMBOJI
IIOJUEpKUBAaHUA U 3HAK JoJulapa. B MMeHM Hesb3sd MCIIOIb30BaTh OYKBBI KUPUJLIUIIE,
Ipo6esibl, Apyrue ClielldaJbHble CHUMBOJIBL. Takoe HMs HEUyBCTBUTEJBHO K PErUCTPY, ero
MOJKHO 3aIlMChIBaTh KaK CTPOYHBIMH, TaK U IIPOIIMCHBIMU OykBaMH. Cilefyrolllie MMeHa C
TOYKHU 3PEeHUS CUCTEMBI SIBJIAI0TCSI OJMHAKOBBIMU:

fullname
FULLNAME
FuLTNaMe
FullName

Cunmakcuc 06bIUHbIX UdeHMUPUKaAmMopos

<name> ::=
<letter> | <name><letter> | <name><digit> | <name>_ | <name>$

<letter> ::= <upper letter> | <lower letter>

<upper letter> ::=A | B|C|D|E|F|G|H|IT]|JI|K]|]L]|M]
NTOJPIQIRISITIU[VIW][X]Y]Z

<lower letter> ::=a |b|c|d]e|f|g|h|i|]j|lk]|]1]|m]
nlofplalrlsftlulv]wl[x]|y]z
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=0 | 1]23]4]5/16]7]8]09

2.3.2. Mpasuna ana naeHTUPUKaATOpPOB C pasgenuTtensmm

» /UtnHa ugeHTUGUKATOPA He LO/DKHA IIPeBhIaTh 63 CUMBOJIA.

MM [0JDKHO OBITH 3aKJ/II0OYEHO B IBOMHBIE KaBbIUKH, HallpuMep "anldentifier".

HaeHTUOUKATOP MOXKeT Cofiep KaTh JIFO0M CMMBOJI M3 Habopa cuMmBoJioB UTF-8, BKIroUas
CHMBOJIBI C JTUAKPUTUYECKUMHU 3HaKaMH, IIp06eJIbl U CllelfHalbHble CUMBOJIBI.

HpeHTUUKATOP MOXKeT OBITH 3ape3epBUPOBAaHHBIM CJI0BOM.

NeHTUGUKATOPEI C pasze/IuTeJIMU YyBCTBUTEIbHEI K PETUCTPY BO BCeX KOHTEKCTax.

3aBepiaroiye mpobesbl B UMeHaX C pasfeuTesIMI UTHOPUPYIOTCS, KaK U B CIydae JIF060H
CTPOKOBOM KOHCTAHTHI.

HNpeHTUOUKATOPEl C pasfeJUTeNIMH [OCTYIHBI TOJAbKO B /Juanektre 3. IlogpoGHee o
IuajiekTax cM. JluanexTsl SQL

Cunmakcuc udeHmu@duxkamopos ¢ pazdeaumenamu

<delimited name> ::= "<permitted_character>[<permitted_character> ...]"

HWpeHTUUKATOP C pasgenuTensMy, Hanpumep "FULLNAME", coBmagaeT c
00bIYHBIMU HIeHTUQUKaTOpaMu FULLNAME, fullname, FullName u T. x. I[IpuyuHa B
TOM, 4TO Firebird XpaHUT OOBIYHBIE HAEHTHUGUKATOPHI B BEpPXHEM PETUCTpE,
He3aBHCUMO OT TOIO, KaK OHH OBLIM OIIpefieJleHbl MU OO0BbIBJIEHBL.
HNpneHTUGUKATOPBL C pasfe/JMTesIMA BCera COXPaHAKTCI TaK KakK MX
onpezenuad Wi 06bgBMIM. TakuMm ob6pas3om, ugeHTHOUKaTOp "FullName" (B
KaBblUKax) omwmnyaercs OT FullName (6e3 KaBbIYeK), KOTOPBIM XpaHUTCA B
MeTamaHHbIX Kak FULLNAME.

2.4. Nlntepansl

JlurepaJisl

CIIy>XaT [Isd HEeIIoCpeACTBEHHOI'O IIpeACTaBJI€eHUsA [MTaHHBIX. Hixe IIpUBEIE€HBbI

IIPUMePHI CTaH/IaPTHBIX JINTePaJIoB:

IesiounciaeHHble — 0, -34, 45, 0X080000000;

4qucia ¢ QUKCUPOBaHHOM Toukor — 0.0, -3.14;

BelllecTBeHHbIe — 3.23e-23;

CTPOKOBBIE — 'TeKCT', 'don"t!’;

IBOUYHEIE CTPOKU — X'48656C6C6F20776F726C64';

rata — DATE '10.01.2014";

BpeMmsa — TIME '15:12:56;

BpeMeHHasa ormeTka — TIMESTAMP '10.01.2014 13:32:02';
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¢ jgoruueckue — TRUE, FALSE, UNKNOWN;

* HeoIlpeJeJaéHHOe cocTogHHe — null.

[Togpo6He 0 IuTepatax I KaXkKaoro U3 TUIIOB JaHHBIX CM. THUIIBI U IIOITUIIHI JaHHBIX.

2.5. OnepaTopbl U cneyumanbHble CUMBO/IbI

CYH_IECTBYET Ha60p CIIemraJIbHBIX CHMBOJIOB, HCIIOJIB3YEMBIX B Ka4eCTBE paBHEHHTEHefI.

<special char> ::=
<space> | " | %
L1710

YacTh 3TUX CUMBOJIOB, a TaK ’Ke UX KOMOHHAIIMU MOTYT OBITH HCIIOJb30BAHBI KaK OIEPaTOPhI
(apudMeTHUecKUe, CTPOKOBBIE, JIOTHUYECKHE), KaK pa3fesuTes KoMaHz SQL, 17151 KBOTUPOBaHUS
UIeHTUPUKATOPOB, U /IS 0603HAUEHUS TPAHHUIT CTPOKOBHIX JINTEPAJIOB MJIH KOMMEHTAaPHEB.

CuHmaxcuc onepamopos

<operator> ::=
<string concatenation operator>
| <arithmetic operator>
| <comparison operator>
| <logical operator>

<string concatentation operator> ::= "||"
<arithmetic operator> ::=* | / | + | - |
<comparison operator> ::=

= o ftl=]~=]r=]>]<]>]c<=

[ 1> ~> | A ] k] ~< | X

<logical operator> ::= NOT | AND | OR
ITogpo6GHee 06 orepaTopax CM. BelparkeHU4.

2.6. KomMeHTapuwm

B SQL ckpumnrax, omeparopax SQL m PSQL MOAy/aaX MOIYT BCTpeYaTbCs KOMMEHTapHH.
KomMMeHTapUii — 3TO IPOU3BOJIBHBIA TEKCT 3aJlaHHBIN I10JIb30BaTesIeM, IIpelHasHAUYeHHBIN I
II0SICHEeHHs PabOoThl OTAEJbHBIX YacTel IporpaMMbl. CHHTaKCHYeCKUN aHaJIu3aTop UTHOPHUpPYeT
TeKCT KOMMeHTapHeB.

B Firebird mopep>xuBaeTcs ABa TUIIa KOMMeHTapHeB: 6/JI0UHbIe U OJHOCTPOYHEIE.
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Cunmaxkcuc
<comment> ::= <block comment> | <single-line comment>

<block comment> ::=
/* <character>[<character> ...] */

<single-line comment> ::=
-- <character>[<character> ...]<end line>

bsiouHEbIe KOMMEHTapry HAYXMHAKTCA C CHMBOJIOB /* 1 3aKaHUYMBAIOTCI CUMBOJIaM */. BJIoUHBbIe
KOMMEHTAapPHUH MOTYT COZIEP>KATh TEKCT HpOHSBOJIBHOﬁ OJIMHBI 1 3aHUMATh HECKOJIBKO CTPOK.

OfHOCTPOUHBIe KOMMEHTapUU HAUWHAKTCA C CMMBOJIOB -- U [EHCTBYHOT OO0 KOHIIA TeKYIel
CTPOKH.

Example 1. Kommenmapuu

CREATE PROCEDURE P(APARAM INT)
RETURNS (B INT)
AS
BEGIN
/* [laHHbil TekcT He bypeT yuuThHiBaTbLCA
npu paboTte npouenypb, T.K. ABNAETCA KOMMEHTapuem

*/
B=A+1; -- OgHOCTPOYHLIi KOMMEHTapuii
SUSPEND;

END
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Chapter 3. Tunbl gaHHbIX

TUIIBI TaHHBIX UCIIOJB3YIOTCA B CIydae:
* OIIpefiesieHUs1 CTOJI0Ia B Tabsmile 6a3bl JaHHBIX B ollepaTrope CREATE TABLE wuu 11 ero
H3MeHeHUs C ucrogb3oBaHueM ALTER TABLE;
* IIpY 00'BABJIEHUU U pefaKTUpoBaHUU foMeHa ortepaTopoM CREATE DOMAIN/ALTER DOMAIN;

* IpU OOBSIBJIEHUU JIOKAJIbHBIX IIe€peMeHHBIX B XpPaHUMBIX IIpoIlefypax, QyHKIUAX, PSQL-
6JI0Kax U TPUITepax, IPU YKa3aHUU apTyMeHTOB XpaHUMBIX IPOIeAyp U QYHKITUH;

* IIpU OoIMcaHUU BHeINMHUX QyHKIUM (UDF - QyHKIMY, OIpefesIéHHBIX II0JIb30BaTeseM) JJId
yKasaHUs apI'yMeHTOB U BO3BpalllaeMbIX 3HAaUeHUH;

* IIpU SIBHOM IIpeo6pa30oBaHUM THUIIOB JJaHHBIX B KauecTBe apryMmeHTa st pyHKimu CAST.

Table 1. 0630p Munog OaHHbIX

HaunmMeHoOBaHHe Pasmep To4YHOCTH U OmnucaHue
orpaHudyeHus A

BIGINT 64 6uTa oT-2” M0 2*-1) 64 6uTHOe 1es0e. THII JAHHBIX
JIOCTYIIeH TOJBKO B 3 IHaIeKTe.

BINARY(n) n 6auT oT 1 o 32 767 BuUHapHBIN TUII JaHHBIX
6anT GUKCUPOBAHHOU JIIUHEL SIBIg€TCA
nceBgoHuMoM Tuita CHAR(n) CHARACTER
SET OCTETS.
BLOB IlepeMeHHBIiH PasMep cerMeHTa THII JAHHBIX C JHHAMHYECKH
BLOB U3MeHseMbIM pPasMepoM 151
OTPAaHUUYMBAETCAd XpaHeHUs O0JIbIINX JaHHbBIX, TAKUX
64K. Kak rpa¢uka, TeKCTHI,

MakcuMaJIbHBIM  OIUppOBaHHBIE 3BYKU. /yId
pasmep mosig BLOB cermeHTHpoBaHHBIX BLOB 6a30Boit
32T6. [na CTPYKTYPHOM eJUHUIIEH IBJISIETC
pasmMepa cermeHT. [ToxgTum BLOB omuceIBaeT
cTpaHUILI 4096 COZIEP>KHIMOE.

MaKCUMaJIbHBIA

pasmep BLOB

I10JI1 HECKOJIBKO

Huxe 2 I'C.

BOOLEAN 8 6UT false, true, JIorM4eCcKUH TUII JaHHBIX.
unknown
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HaumMeHoBaHue

CHAR(n),
CHARACTER(n)

DATE

DECIMAL (
precision, scale)

DECFLOAT(precision
)

DOUBLE PRECISION

FLOAT

FLOAT(precision)

INTEGER, INT

INT128

Pasmep

N CIMBOJIOB.
Pa3sMmep B 6anTax
3aBHCHT OT
KOJIUPOBKHU U
KojimyecTBa OamT
Ha CHMBOJL.

32 buTa

16, 32, 64 mau 128
OuT B
3aBUCHMOCTHU OT
TOYHOCTH

64 ru 128 6UT B
3aBUCHUMOCTH OT
TOYHOCTHU

64 6uTa

32 ouTa

32 nu 64 6uTa B
3aBUCHUMOCTH OT
TOYHOCTHU

32 buTa

128 out

To4yHOCTH U
orpaHHYeHHsd M

ot 1 mo 32,767
6amT

ot 01.01.0001 mo
31.12.9999

precision = oT 1 10
38, yKa3bIBaeT, 110
MeHBbIIIeN Mepe,
KOJIMYeCTBO UG
IUISI XpaHEHUS;
scale = ot 0 o 38,
3amaétr
KOJIMYEeCTBO
3HaAKOB II0CJIe
IeCATUYHOMN
TOUKH.

precision = 16 uiu
34, KOJIMYeCTBO
3HavaIlux uep
(TOYHOCTB)

oT 2.225 * 10°* 110
1.797 * 10°®

oT 1.175 * 10 0
3.402 * 10%*

precision —
TOYHOCTD B
IBOUYHBIX
qucaax, MoKeT
HaXO/IUTHCA B
IuanasoHe oT 1 10
53.

0T -2147483648 mo
2147483647

oT -27127 mo
27128-1
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OnucaHue

CHUMBOJIbHBIN THII JAHHBIX
$UKCUPOBaHHOMU JyIUHEIL ITpu
HU3BJIEYEHUHU JaHHBIX, CTPOKA
LOII0JIHAET A IIpobesiaMHU CIIpaBa 10
yKa3aHHOMU JJIMHEI. EC/IH KoJIM4ecTBO
CHUMBOJIOB N He YKa3aHo, TO I10
YMOJTYaHUIO IIpUHUMaeTCs 1.

ISC_DATE. Tosbko maTa 6€3 BpeMeHHOM
YaCTH.

YUCII0 ¢ JeCATUYHON TOUYKOM,
KOTOpPOe II0CJIe JeCAITUYHON TOUKU
uMeerT scale paspsioB. scale TOJHKHO
OBITH MEeHBbIIIe WU PaBHO precision.
ITpumep: DECIMAL(10,3) comep>KUT
YHCJI0 TOYHO B CJIeyIoleM popMare:
PPPPPPP-SSS.

SQL:2016 COBMECTUMBIN THUII JaHHBIX
TOYHO XPaHAIUN IeCATUYHbBIE YHUCIIa
C IJTaBAIOIIEN 3alIATOM, 0OCHOBaHHBIU
Ha ctaHpgapte IEEE 754-2008.

IEEE ABOMHOU TOYHOCTH, 15 ITudp,
pasMep 3aBUCHUT OT ILIAaTGOPMBL.

IEEE ofiHapHOM TOYHOCTH, 7 TP

Ecusu precision ot 1 10 24 — 32-6UTHOE
OTHAPHOU TOYHOCTH (CHHOHUM
tura FLOAT). Ecoiu precision ot 25 110
53 — 64-6HUTHOEe IBOMHOM TOUYHOCTH
(curoHUM THIIa DOUBLE PRECISION).

3HaKOBOe I1eJI0e

128-6uTHOE I1eJI0€.



HaumMeHoBaHue

NUMERIC (

precision, scale)

REAL

SMALLINT

TIME [WITHOUT TIME

ZONE]

TIME WITH TIME
ZONE

TIMESTAMP [WITHOUT

TIME ZONE]

TIMESTAMP WITH
TIME ZONE

VARBINARY(n),

BINARY VARYING(n)

VARCHAR(n), CHAR

VARYING(n),
CHARACTER
VARYING(n)

CirenyeT HWMeTb B BHALY,

Pasmep

TouHoOCTE K

orpaHHYeHHsd M

Chapter 3. THUIIBI TaHHBIX

OnucaHue

16, 32, 64 wau 128 precision =0T 1 10 YHUCJIO C JeCITUUHON TOUKOMH,

OUT B
3aBHUCUMOCTHU OT
TOYHOCTH

32 bura

16 6uTa

32 bura

6 6auT

64 6ura (2 X 32
oura)

10 6aHiT

n 6amT.

n CUMBOJIOB.
Pasmep B 6auiTax
3aBUCHUT OT
KOJIUPOBKHU U

KoJIMyecTBa 60auT

Ha CHUMBOJI.

KajyieHapPhb.

38, yKasbIBaeT, 110

MeHBbIIIeN Mepe,

KOJIMYECTBO ITUOP

IJIA XpaHEeHUs;

scale = ot 0 mo 38,

3a7aéT
KOJINYECTBO
3HaAKOB II0CJIe
IeCITUYHOMN
TOYKH.

oT 1.175 * 10 110
3.402 * 10*®

ot -32,768 mo
32,767

0:00 to
23:59:59.9999

0:00to
23:59:59.9999

ot 01.01.0001 mo
31.12.9999

ot 01.01.0001 o
31.12.9999

ot 1 mo 32,765
oalT

ot 1 mo 32,765
6alT

38

KOTOpOE II0CJIe TeCITUIHON TOUKHU
uMeert scale paspsioB. scale TOHKHO
OBITH MEeHBbIIIe WU PaBHO precision.
[Tpumep: NUMERIC(10,3) comep>KUT
4MCJI0 TOYHO B CIeytoIeM popMare:
PPPPPPP.SSS.

ABasgeTrcsa cuHoHUMOM Tuiia FLOAT.

KOpOTKOQ 3HaKOBOE€ I1eJI0E.

ISC_TIME. Bpemsa nH4 Ges
HHOOPMAITUHM 0 YaCOBOM IT0sICE

Bpewmsi 1Hs ¢ ”HPopMaIiuei o
YacOBOM II0sICe

JlaTa BKJIrOUamwIas BpeMs 6e3
HHOOPMAITUHM O YaCOBOM IT0sICE

JlaTa BKJIIOYAroIas Bpems ¢
"uHpopMaIel 0 4aCoBOM II0sce

bruHapHBIN TUII JaHHLIX IIepeMeHHOHN
IJIMHEL SIBJIsI€TCS IICEBIOHUMOM THIIA
VARCHAR(n) CHARACTER SET OCTETS.

Pasmep CMMBOJIOB B 6aiiTax C y4éToM
UX KOJIUPOBKHU He MOKeT OBITH
6osbIIe 32765. [[JIs1 3TOTO THIIA
IaHHBIX, B oT/inure 0T CHAR (rme 1o
YMOJIYaHUIO IIpeIosiaraeTcs
KOJIMYeCTBO CUMBOJIOB 1),
KOJIMYEeCTBO CUMBOJIOB N 00513aTeJILHO
IIOJDKHO OBITH YKa3aHOo.

YTO BpPEMEHHON psga U3 [OaT IIPOILILIX BeKOB
paccMaTpuBaeTcs 6e3 yuéTa peaJbHBIX UCTOPUUYECKUX GaKTOB U TaK, KaK OyATO
6p1 BO BceM 3sToM [uamasoHe BCEIJJA fmeiicTBOBaJ TOJNBKO I'pUropuaHCKUMN
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3.1. lenouncneHHble TUNbI AaHHbIX

JIJ1 T1eJIBIX YuCeJl UCIIOJIL3YIOT IlesiouncaeHHble TUIBI JaHHBIX SMALLINT, INTEGER, BIGINT (8 3
muasiekTe) 1 INT128. Firebird He nmopiep>krBaeT 6€33HaKOBBIN 11€JI0UNCIEHHBIN TUII TaHHBIX.

3.1.1. SMALLINT

Tun nanHbIX SMALLINT npepcraBisieT co6oi 16-6uTHOe Iesioe. OH IPUMeEHseTCS B Cily4dae, KOTJa He
TpebyeTCs IMTUPOKUH AHalla30H BO3MOKHBIX 3HaUeHUH /151 XpaHeHUsI JJaHHBIX.

Ypucsa tuma SMALLINT Haxoagrces B quamnasoHe oT -2 o 2" - 1, uin ot -32768 1o 32767.

Example 2. Hcnoaw3ogaHue SMALLINT

CREATE DOMAIN DFLAG AS SMALLINT DEFAULT @ NOT NULL
CHECK (VALUE=-1 OR VALUE=@ OR VALUE=1);

CREATE DOMAIN RGB_VALUE AS SMALLINT;

3.1.2. INTEGER

Tun manabix INTEGER mpepcrtaBigeT co6oi 32-6uTHOe 1iestoe. COKpaléHHBIM BapUaHT 3alUCHU
THUIIa faHHBIX INT.

Yucna tuna INTEGER Haxomdrcs B amamasoHe oT -2°° mo 2°' - 1, mam or -2,147,483,648 1o
2,147,483,647.

Example 3. Hcnoav3ogaHue INTEGER

CREATE TABLE CUSTOMER (
CUST_NO INTEGER NOT NULL,
CUSTOMER VARCHAR(25) NOT NULL,
CONTACT_FIRST VARCHAR(15),
CONTACT_LAST VARCHAR(20),

PRIMARY KEY (CUST_NO)
);

3.1.3. BIGINT

BIGINT — aTo SQL:99-coBMeCTUMBIN 64 OUTHBIN II€JIOUKCAEHHBIA THUII JaHHBIX. OH JOCTyIIEH
TOJIBKO B 3-M AuajieKkTe. [Iph UCII0JIb30BaHUM KJIHMEHTOM [JUajleKTa 1, IepefaBaeMoe CEpPBEPOM
3HayeHUe TeHepaTopa ycekaeTcsa 10 32-X 6uTHOro nesioro (INTEGER). Ilpu mopkiroueHUU B 3-M
IrajieKTe 3HaUeHUe reHepaTopa uMeeT TUIl BIGINT.
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Ypcsa Tuna BIGINT HaxongaTcs B auamnasoHe oT -2% mo 2% - 1, mim ot -9,223,372,036,854,775,808 10
9,223,372,036,854,775,807.

Example 4. Hcnosw3ogaHue BIGINT

CREATE TABLE WHOLELOTTARECORDS (
ID BIGINT NOT NULL PRIMARY KEY,
DESCRIPTION VARCHAR(32)

);

3.1.4. INT128
INT128 — He cTaHZapTHBIN 128 GUTHBIN 11€JI0UYNUCIeHHBIN THUII JaHHBIX.
127 127 _ 1

Uncsta Tura INT128 HaxogdTca B AuamasoHe oT -2~ 10 2

Example 5. Hcnosaw3ogaHue INT128

CREATE PROCEDURE PROCT (PAR1T INT128)
AS
BEGIN
-- TeKCT npoLeaypbl
END

3.1.5. LlecTHapguaTepuuHbIii popmaT ANA LenbiX Yncen

KoHcTaHTBI IIEeJIOUYHCJIEHHBIX THUIIOB MOKHO YKa3aThb B IIECTHA/IITaTEPHUYHOM (])opMaTe.

Haunnasg c¢ Firebird 4.0.1 4wnciaa cocrosimue u3 17-32 IIeCTHaAIlaTEPUUYHBIX LGP OyayT
HHTepIPeTUPOBaHEI Kak INT128.

Table 2. KoHCmaHmbl 4e/104UCAeHHBIX MUNO08 8 WeCmHAduamepuuHoM gopmame

KostnyecTBO HIECTHAAIIATEPUYHBIX PP Tun JaHHBIX
1-8 INTEGER
9-16 BIGINT
17-32 INT128

3aruch SMALLINT B mrecTHafIiaTepHYHOM IIpe[iCTaBJIeHUU He IIOLeP KUBaeTCsa B IBHOM BU/e, HO
Firebird 6ymeT mpo3payHo IIpeo6pasoBbIBATh IIeCTHAAIlaTepUuHOe yrcao B SMALLINT, ecim aTo
He0o6X0AMMO, IIPHU YCJAOBHUM YTO OHO IIONAJaeT B JOIYCTUMBIM [AMAalla3OH II0JIOXKUTEJIbHBIX U
OTPHULIATeIbHBIX 3HaUeHUM J1d SMALLINT.

HcIiosib30BaHUE U AMAa30Hbl 3HAUEHUW YHCeJT IIeCTHAIaTeEPUUHON HOTAIHU 60JIee TT0APO6HO
OTIMCAHBI B X0Jle 0OCY’KI€HUSI YHCIOBBIX KOHCTAHT B IJIaBe II0J] Ha3BaHUEM “OOIIue 3JeMeHTHI
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sI3BIKa”.

Example 6. Hcno/b308aHUe UeablX Uucea 3a0aHHbIX WeCmHadyamepuiHoMm gude

INSERT INTO MYBIGINTS VALUES (
-236453287458723,
328832607832,
22,
-56786237632476,
0X6F55A09D42, -- 478177959234
OX7FFFFFFFFFFFFFFF, -- 9223372036854775807

OXFFFFFFFFFFFFFFFF, -- -1

0X80000000, -- -2147483648, 1.e. INTEGER
0X080000000, -- 2147483648, T1.e. BIGINT
OXFFFFFFFF, -- -1, T.e. INTEGER
OXOFFFFFFFF -- 4294967295, T1.e. BIGINT

);

[TectHagmaTepuunblii INTEGER aBTOMaTuuecku mpuBoauTcd K Tuily BIGINT mepen BCTaBKOU B
Tabymiry. OgHAKO 9TO IPOUCXOIUT II0C/Ie YCTAaHOBKM YHUCJIEHHOr0 3HaveHUs, Tak 0x80000000 (8
mudp) 1 0080000000 (9 1dp) 6yayT coXxpaHeHHI B pasHbIX popmaTax. 3HadeHre 0x80000000 (8
nuop) Oyzet coxpaHeHOo B popmate INTEGER, a 0x080000000 (9 ridp) xax BIGINT.

3.2. Tnbl AaHHbIX C NJ1aBaOLLEe TOUKOU

Tunbel JaHHBIX C IIaBarOIedl TOYKOM XpaHATCA B IBOUYHOM ¢opmare IEEE 754, KOTOpBIA
BKJIIOYaeT B cebs 3HAK, IIOKa3aTesb CTelleHW M MaHTUcCy. Firebird nmeeT nBe popMbI THUIIOB C
IIaBaIOIEe TOUKOM:

° HpI/I6JII/I3I/ITEJIBHBIe YHCJI0BBIE THIIBI (MU ABOHUYHBIE THIIBI C HJIaBaIOH_(eﬁ TOqKOfI);

* neCATHYHBIE THUIIBI C HJIaBa}OLLIefI TOYKOM.

3.2.1. MpubnunsnTenbHble YNCNOBbIE TUMDI

[IpubyrsuTeIbHbIEe YHCIOBBle THIIBl IUIaBalOllled 3amdaTod, Imopgep>kuBaemble Firebird
IIpeJcTaBJIeHbl TUIIaMU 32-0MTHOU OAWHAPHON TOYHOCTBHIO U 64-0UTHOU ABOMHOMN TOYHOCTHU. ITU
THUIIBI JOCTYITHBI CO CJIEAYIOIUMHU UMeHaMU CTaHZapTHBIX TUIIOB SQL:

REAL — 32-6UTHBIN OJIMHAPHOU TOYHOCTH (CMHOHUM THUI1a FLOAT);

FLOAT — 32-OUTHBIN OJJUHAPHOU TOYHOCTH;

DOUBLE PRECISION — 64-6MTHBIN IBOMHOM TOYHOCTH;

FLOAT(p), Iie p — TOYHOCTH B IBOMYHBIX YHCJIAX
o 1 <=p <=32 — 32-6UTHOE OJUHAPHON TOYHOCTHU (CHHOHUM THIIa FLOAT)

o 33 <= p <= 53 — 64-61UTHOE ABOMHOUN TOUHOCTH (CHtHOHUM Tu1a DOUBLE PRECISION)
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Kpowme Toro, B Firebird nmeroTcsa HecTaHIapTHLIEe UMEHA TUIIOB:

* LONG FLOAT — 64-gBoitHOM TOUHOCTH (CHHOHUM THuIia DOUBLE PRECISION);
* LONG FLOAT(p), Ime p — TOYHOCTH B ABOMYHBIX yHcCaaX. 1 <= p <= 53 — 64-0UTHOEe JABOMHOU

TouHOCTH (cuHOHUM TuIia DOUBLE PRECISION)

TounocTh sToro TumoB FLOAT u DOUBLE PRECISION gBiisieTcs MMHaMHUYeCKOM, UTO COOTBETCTBYET
¢usnueckoMy ¢opMaTy XpaHeHUs, KOTOPBIM cocTaBisieT 4 6aura ajd tuma FLOAT u 8 6auT misa
Tra DOUBLE PRECISION.

VuuTeiBag OCOOEHHOCTU XpaHEHUs 4YHCesJ C IUIABawIlleld TOYKOM, 39TOT THUII [JAaHHBIX He
PEeKOMeHyeTCsI UCII0JIB30BaTh 11 XpaHeHWs JeHeXKHBIX NaHHBIX. [0 TeM >Ke HNpUYMHaAM He
PEeKOMeHyeTCsI HMCII0JB30BaTh CTOJIOGIBI C JAaHHBIMM TaKOro THIA B KaudeCcTBe KJIHUeH U
IIPUMEHSTh K HUM OrpaHUYeHUs YHUKAJIbHOCTH.

[Ipy IIpoBepKe [TAHHBIX CTOJIOIIOB C TUIIAMM [TaHHBIX C ILIaBalolllel TOYKOM PeKOMeHIyeTCs
BMECTO TOYHOIO paBeHCTBA MCIIOJIb30BaTh BBIPaKeHUSI IIPOBEPKU BXOXKAEHUS B [Ualla3oH,
Hampumep BETWEEN.

IIpy HCHONB30BAHHUM TaKUX THUIIOB [JAaHHBIX B BBIPAKEHUAX PEKOMEHJyeTcsd KpauHe
BHHUMAaTeJIbHO U CePBhE3HO IIOJOMTH K BOIIPOCY OKPYIJIEHUS Pe3yIbTaTOB PACUETOB.

FLOAT
FLOAT — THII JaHHBIX I XPaHeHUs YrceI C IJIaBakoIeil TOUKOM.

CuHmakcuc

FLOAT [(bin_prec)]

Table 3. Ilapamempust muna FLOAT
Parameter Description

bin_prec TOYHOCTH B JBOMYHBIX ITUPax, 10 YMOJIUAHUIO PaHO 24

1 - 24: 32-6uTHOoe opHapHOU ToUuHOCTU (FLOAT 6e3 yKa3aHUS TOYHOCTH)
25 - 53: 64-6uTHOEe IBOMHOM TOUYHOCTU (ctHOHUM THIIa DOUBLE
PRECISION)

Tun gaHHbIX FLOAT 10 yMOIYaHUIO IIpe/icTaBiIgeT COO0M 32-0UTHBIM THUII C IJIaBalOIeM 3aIIaTOM
OIMHAPHOM TOYHOCTHU C IIPUOIUIUTEIEHOU TOYHOCTBIO 7 eCITUYHBIX 3HAKOB II0CJIe JeCITUYHOMN
TOUKH (24 TBOMYHBIX 3HaKa). Yucia Tuna FLOAT Haxomdrcs B auamasoHe oT 1.175 x 10 1o 3.402 x
10

FLOAT c yKazaHMeM TOYHOCTU

YV trunia FLOAT Mo>keT OBITh YKa3aHa TOYHOCTB B IBOMYHBIX YHCJIAX

VKasaHHas TOUHOCThH bin_prec BJIMISIET Ha CII0C00 XpaHEeHWd 9ucja.
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* 1 <= bin_prec <= 24: 32-6MTHOe OJMHAPHOU TOYHOCTH (cHHOHUM TuIlla FLOAT 6e3 ykasaHUs
TOYHOCTH)

* 25 <= bin_prec <= 53: 64-6UTHOe IBOMHOM TOYHOCTU (cuHOHUM TUIla DOUBLE PRECISION)

B Firebird 3.0 u 6osee paHHUX BepCUIX MOAAEPKUBAJICA CHHTAKCHC
FLOAT(dec_prec), rme dec_prec — TIpHUOJIU3UTeJbHAsE TOYHOCTH B eCATHUYHBIX

o 3Hakax. Ecim 0 <= dec_prec <= 7, To TUIl oToOpakascad Ha 32-0UTHBIN OJUHAaPHOU
TOUHOCTU. Ecitu dec_prec > 7, To oTobparkajicsd Ha 64-0UTHBIN TBOMHON TOYHOCTH.
JTO HecTaHJapTHOe IloBeJleHUe. [JaHHBINM CUHTAKCUC He OBLI JOKYMEHTHUPOBaH
paHee.

REAL

Tur REAL gaByisgeTcss cMHOHHUMOM THIIa FLOAT.

DOUBLE PRECISION
DOUBLE PRECISION — 64-OMTHBIM THII JaHHBIX [JI1 XpaHeHWs 4Yucesl C IUIaBaKIled TOYKOU. OH

obJiaziaeT IIPUOIU3UTETHHON TOYHOCTHIO 15 1udp mocste 3ansaroit. Yucsa tuna DOUBLE PRECISION

HaxoIATcd B AUamasoHe ot 2.225 x 10°* 1o 1.797 x 10>

LONG FLOAT

CuHmakcuc:

LONG FLOAT[(bin_prec)]
<precision> ::= 1..53

Tumr LONG FLOAT sgBisieTcs cmHOHHMMOM Tuiia DOUBLE PRECISION mumm FLOAT(bin_prec), rme 25 <=
bin_prec <= 53.

YV tuna LONG FLOAT Mo’keT OBITH YKa3aHa TOYHOCTh B [JBOMYHBIX YHCJIaX. YKasaHHasA TOYHOCTD 1 <=
bin_prec <= 53 He ByHgeT Ha CII0CO0 XpaHeHUS—YUCJIO BCerfla XpPaHUTLCI KaK 64-0MTHOe
ITBOMHOMN TOUYHOCTH.

B Firebird 3.0 u 6o0siee paHHUX BepCcUIX IIOLJep>KMUBAJICI CHHTaKcHUC LONG
o FLOAT(dec_prec), rme dec_prec— npUOJIU3UTENIbHAA TOYHOCTh B [eCATHUYHBIX
3HakKaxX. HesaBHCHMMO OT yKasaHHOM TOYHOCTH YMCJIO BCeIZla XpaHUTCI KakK 64-
OUTHOE ABOMHOMN TOUHOCTHU. /laHHBIN CHHTAKCUC He OBbLI JOKYMEeHTHUPOBaH paHee.

Q JTHU HecTaHJAPTHBIe UMeHa THUIIOB YCTapeJId U MOTYT OBITH yJaJeHbl B OyayIiei
BepPCHUHU.

3.2.2. lecATUYHbIE TUMDI C N/1IaBaOLLE TOUKOWN

HauwnHas c Firebird 4.0 moaiep>KUBaroTCsa TUIHL eCITUYHBIX YUCeJI C IIaBalollel 3arsiToM!.
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DECFLOAT

DECFLOAT gBJisieTc UMCIOBBIM THIOM M3 cTaHzapTa SQL:2016, KOTOPBIM TOYHO XpaHUT UUCIIA C
mIaBarwInen 3amsaTod. B ommuune oT DECFLOAT Tmmbl FLOAT wmtm DOUBLE PRECISION obecrieunBaroT
OBOMYHOE IIPUOIMIKEHHe IIpe/IiogaraeMoy TOUHOCTH.

Firebird B cooTBeTCcTBUHU €O cTaHmapToM IEEE 754-1985 (IEEE 754-2008) peasusyeT Tunbl DECIMAL64
(DECFLOAT(16)) 11 DECIMAL128 (DECFLOAT(34)).

Bce IIpoMe)XyTOUHBIe BBIYUCAEHUSI OCYIECTBJSIFOTCA C HCIIOJIb30BaHUEM 34-3HaYHBIMU
3HAUYEHUSIMU.

16-3HaUYHoOEe n 34-3HayHoe

“16” 1 “34” 0OTHOCATCSI K MAKCUMaJIbHOM TOYHOCTH e CITUYHBIX ITUPP.

CMm. https://ru.wikipedia.org/wiki/IEEE_754-
2008#0cHOBHBIEe_H_B3auMoO3aMeHseMble_(OopMaThl I II0Jy4eHUs II0PO0OHOI0 OIIMCaHU.

CuHmakcuc
DECFLOAT[(precision)]

precision ::= 16 | 34

Table 4. Tuana3oH 3HaueHuil DECFLOAT

Tun MakcuMassb MuHHMaJIb MakcuManas HaummeHbin HamuoOoJbIne
Hasa Hasa Hasa ee € 3HauYeHHue
TOYHOCTH 9KCIIOHEHTA IJIKCIIOHEHTa 3HaueHHe

DECFLOAT(16) 16 -383 +384 1E-398 9.9.9E+384
DECFLOAT(34) 34 -6143 +6144 1E-6176 9.9..9E+6144

ObpaTuTe BHUMaHHE, YTO XOTSI HAaUMEeHBIITNH IT0Ka3aTesb crerneHu 1y DECFLOAT (16) paBeH -383,
HavMeHbIllee 3HAauUeHHWe HMeeT IIOKasaTeJb crerneHW -398, urto Ha 15 1mudp MeHblne. U
aHasioruyHo Ay DECFLOAT (34), HauMeHBIIIUY II0Ka3aTesb CTeIleH! paBeH -6143, HO HauMeHblllee
3HaueHMe UMeeT I10KasaTeJb CTelleHH! -6176, 4To Ha 33 UpPEI MeHbIIIe. [I[pUYKrHa 3aKJIYaeTcd B
TOM, YTO TOYHOCThH ObLIa “IpHUHECeHa B >KePTBY”, YTOOBI MOKHO OBLIO XPAaHUTh MeEHbIIIee
3HayYeHHe.

JTO pe3yJsbTaT TOTO, KAK XPAaHUTCI 3HaUeHMe: KaK JIeCATUYHOe 3HaueHne U3 16 uiu 34 nudp u
II0Ka3aTeJb crerneHU. Hampumep, 1.234567890123456e-383 ¢akTUUeCKH COXpaHAETCd Kak
Koa¢pdurmeHT 1234567890123456 um mokasarTesib cTemeHHM -398, a 1E-398 coxpaHsgeTcs Kak
K03$PUITHEHT 1, II0Ka3aTesb CTelleH! -398.

Tun DECFLOAT cieyeT MCII0/Ib30BaTh €C/IM BaM HEOOXOJUMBI BBIUMCJIEHUS U XpaHeHUe Yucesl C
60JIBIIION TOUHOCTBIO.
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Example 7. Hcnoaw3ogaHue muna DECFLOAT npu onpedeseHuu mabauybl

CREATE TABLE StockPrice (
id INT NOT NULL PRIMARY KEY,
stock DECFLOAT(16),

);

Example 8. HcnoawsosaHue muna DECFLOAT 6 PSQL

DECLARE VARIABLE v DECFLOAT(34);

NoBeaeHne onepavuwuii ¢ DECFLOAT

IToBemeHue omneparuii ¢ DECFLOAT, B 4aCTHOCTH OKpYyIJIEHHE U II0BeJileHHe IIPU OIINOKaX, MOXKHO
HaCTPOUTH C IOMOIIBI0 omlepaTopa yipasieHus SET DECFLOAT.

AnvHa nutepanos DECFLOAT

3HaueHue Thna DECFLOAT M0O>KHO 3a/faTh YHCJIOBBIM JIUTEpPasIOM B HayYHOM HOTAITUH, TOJIBKO eCJIU
MaHTHCCa COCTOUT u3 20 miu 6oJiee 1P, WM a6COMIOTHBIN IT0Ka3aTesb CTelleHU 6oJiblite 308. B
IIPOTHBHOM CJIy4yae TaKue JIMTepasabl HHTeplpeTHpyroTcd Kak DOUBLE PRECISION. TouHEble
4uCiIoBble JiuTepaibl ¢ 40 wiau 6osiee nudppamMu — pakTudecku 39 nudp, ecjm OHU OOJIbIile
MaKcHMaJIbHOro 3HaueHus INT128 Takoke oopabaTreiBaroTcs Kak DECFLOAT (34).

B xauecTBe a/JIbTePHATHBBI MOKHO HCII0JIb30BaTh CTPOKOBBIM JIMTEpPAsl M SIBHO IIPHUBECTH K
skestaeMoMy TuIry DECFLOAT.

JomHa autepanoB Tuna DECFLOAT orpanuyeHa 1024 cumBoJiaMu. i 60j1ee IIMHHBIX 3HAUEeHUU
BaM IPUIETCI UCIHOJIb30BaTh HAayUHYI HOTaluwo. Hampumep, sHadeHue 0.0<1020 zeroes>11 He
MO’KeT OBITh 3allMCaHO KaK JIMTepasl, BMECTO Hero Bbl MOYKeTe MCII0JIb30BaTh aHAJIOTUYHYIO
Hay4dHyI HoTaruw: 1.1E-1022. AHastoruuHo 10<1022 zeroes>0 M0O>KeT OBITH 3aIIMCaHO KakK 1.0E1024.

JluTepaJsibl, cofeprKaliue 6oJsiee 34 3Havalux U, OKPYIVISIOTCSI C UCIIOJIb30BaHUEM peKuMa
okpyrieHus DECFLOAT ycTaHOBJIEHHOTO [IJIS CeaHCa.

DECFLOAT n pyHKLMUM

Ncnonb3oBaHue 06bIYHbIX PYHKLMIA

Pan cTaHAApPTHBIX CKaAPHBIX QYHKITUM MOKHO HUCIIOJIB30BaTh C BhHIpaKeHUIMHU U 3HAUeHUSIMU
Tura DECFLOAT. 3TO OTHOCUTCS K CI€AYIOIIUM MaTeMaTUUYeCKUM QYHKITHSIM:

ABS CEILING EXP FLOOR LN
LOG L0G10 POWER SIGN SQRT
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ArperaTHbie ¢yHKIH SUM, AVG, MIN 1 MAX Toke paboraroT ¢ TuroM DECFLOAT. Bce cTaTuCcTHUYeCKHe
arperaTHble QYHKIIMU (Takue Kak STDDEV mum CORR, HO He orpaHUYEHO UMH) MOTYT paboTaTh C
TaHHbIMU THIa DECFLOAT.

CneumanbHble ¢yHKUumm ansa DECFLOAT

Firebird mopmepskuBaeT 4 QYHKIIMH, KOTOpPBIE CO3JaHBI CIIEIIHAJIbHO IJI IOAJEP>KKH THIIA
DECFLOAT:

COMPARE _DECFLOAT

cpaBHUBAaeT aBa 3HaueHUd DECFLOAT xkak paBHEbIe, pa3sHble WU HeyIIopa0YeHHbIe

NORMALIZE_DECFLOAT

IIpUHUMaeT efUHCTBeHHEIN apryMeHT DECFLOAT 1 Bo3Bpaijaet ero B mpocTeuIinei popme

QUANTIZE

npuHUMaeT aBa aprymeHTa DECFLOAT 1 Bo3BpalljaeT IIepBbIil apryMeHT, MacCIITaOMPOBaHHBIH C
UCII0JIb30BaHUEM BTOPOTr0 3Ha4YeHUs B KaueCcTBe oOpasiia

TOTALORDER

BBITIOJIHIET TOUHOE CpaBHeHUe NBYX 3HaueHul DECFLOAT

CemaHTUKa CpaBHeHUA

3aMBIKalIye HYJINU B 3HAUEHUAX OeCATUUHBLIX YMCes C IUIaBalOIled 3alATOM COXPaHSIHTCH.
Hammpumep, 1.0 m 1.00—3T0 [gBa pPas/MYHBIX IIpeACTaBJAeHUI. ITO IIOPOKAAaeT pas/INYHbIe
CeMaHTUKU CpaBHeHUd I TUlla faHHBIX DECFLOAT, Kak IT0Ka3aHo HIDKe.

CpaBHeHMe YNCNOBbIX 3HaYEHWU

3aMBbIKaroIye HYJIU UTHOPHUPYIOTCA B cpaBHeHMAX. HampuMep, 1.0 pasHo 1.00. IIo ymosr4aHHIO
TAaKOM THII CPaBHEHUs HCIIOJIb3yeTCsd [JId MHIEKCHPOBaHUSA, COPTUPOBKHU, PasOUBKU TaOJIHIILI,
OLIEHKH IIPeJUKaTOB U APYIrUX (QYHKIIUI — KOpoYe roBOpsd, Besje, INe CpaBHEHHEe BBIIIOJIHAETCS
HesBHO WJIHU B IIpeJUKaTax.

Example 9. CpagHeHUe HUC108bLX 3HAUEHULL

create table stockPrice (stock DECFLOAT(16));

insert into stockPrice
values (4.2);

insert into stockPrice
values (4.2000);

insert into stockPrice
values (4.6125);

insert into stockPrice
values (4.20);
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commit;

select * from stockPrice where stock = 4.2;
-- Bo3BpawaeT Tpu 3Hauenua 4.2, 4.2000, 4.20

select * from stockPrice where stock > 4.20;
-- Bo3BpawaeT oaHO 3HaueHue 4.6125

select * from stockPrice order by stock;
-- Bo3Bpawaet Bce 3HaueHuda, 4.2, 4.2000, 4.20, 4.6125.
-- llepBble TpM 3HAueHUs BO3BPAWANTCA B HEOMpPEeAeJieHHOM MOopAaKe.

CpaBHeHue TotalOrder

3aMBIKAIOIMe HYyJIU YYHUTBIBAIOTCA IPU cpaBHeHuu. Hampumep, 1.0 > 1.00. Kaxgoe sHaueHue
DECFLOAT mMeeT IOpPA/I0K B ceMaHTHKe cpaBHeHUs TotalOrder.

CorimacHo cemaHTuke TotalOrder, IIOPAI0OK Pa3/IUYHBIX 3HAUYeHUM orrpenessieTCd TaK, Kak
II0OKa3aHO B C/IeAYIOIIIeM ITIpuMepe:

-nan < -snan < -inf < -0.1 < -0.710 < -0 < @ < 0.10 < 0.1 < inf < snan < nan

o ObpatuTe BHHMMaHHE Ha TO, UYTO OTPUIATEJIbHBIM HYJIb MEHBIIIE
II0JIOXKUTeILHOTO HYJI IIPpXU cpaBHeHUH TotalOrder

3anpocuth cpaBHeHHe TotalOrder B mpegukKaTaX MOXKHO IIPH IIOMOIIM BCTPOEHHOM QYHKITUU
TOTALORDERQ).

Example 10. CpasHeHue TotalOrder

JlJ11 KypcoB aKIIMM MOKeT OBITh Ba)KHBIM 3HAaTh TOUYHOCTH JaHHBIX. Hammpumep, ecJu KypChl
06GBIYHO YKa3bIBAIOTCS C TOUHOCTBIO B IIITH 3HAKOB II0CJIE 3aIISITOM, a Kypc paBeH $4.2, Tormga
HesCHO, paBHa IleHa $4.2000, $4.2999 mim 4yemy-TO, JIeKallleMy MeXIy 3TUMHU [ByMs
3HaYeHUSIMHU.

create table stockPrice (stock DECFLOAT(16));

insert into stockPrice
values (4.2);

insert into stockPrice
values (4.2000);

insert into stockPrice
values (4.6125);
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insert into stockPrice
values (4.20);

commit;

select * from stockPrice where TOTALORDER(stock, 4.2000) = 0;
-- Bo3BpawaeT TONbKO 3Hayexue 4.2000

select * from stockPrice where TOTALORDER(stock, 4.20) = 1;
-- Bo3BpawaeT aBa 3Hauenua 4.2 w 4.6125, koTopoe bombuwe 4.20

[IopsaioK, B KOTOPOM BO3BpalljalOTCd apuMeTHYeCKU OJUHAKOBBle 3HayeHUs, HMeNIlue
pasjnuuHOe KOJUYECTBO 3aMBIKAIOIUX HyJIed, He ompefnesaeH. CiaemoBaTeabHO, ORDER BY 110
crosibry DECFLOAT co sHaueHusamu 1.0 u 1.00 BOo3BpalllaeT JBa 3HAUEHUS B IIPOU3BOJILHOM
nopszake. AHasorugHo, DISTINCT BosBparjaer sir60 1.0, 1r60 1.00.

I'qup,ep)KKa B KJINEHTCKUX NPUTOXKEHUAX

bub6anoTteka fbclient Bepcum 4.0 MMeeT HAaTUBHYIO IIOAJep>kKKy Tuita DECFLOAT. OmHako 6oJiee
CTapble BEPCUM KJIMEHTCKON OHUOJUOTeKH HU4Yero He 3HarT O Tuie DECFLOAT. [lyig TOro 4ToO6bl
cTapble IIPUJIOXKeHUs yMmesu paboraTh ¢ TUIIOM DECFLOAT BBI MO’KeTe HaCTPOHUTH OTOOparkeHUe
3HayeHHH DECFLOAT Ha gpyrue LOCTYIIHBIE THIIBI JAHHBIX C IIOMOIILI0 ortepaTopa SET BIND.

IIpumepvut:

SET BIND OF DECFLOAT TO LEGACY;
-- 3HauyeHuda ctonbuos Tuna DECFLOAT 6ynyt npeobpa3zosaHsl B Tun DOUBLE PRECISION

-- [pYroil BapuaHT
SET BIND OF DECFLOAT TO DOUBLE PRECISION;

SET BIND OF DECFLOAT(16) TO CHAR;
-- 3HaueHusa ctonbuos Tuna DECFLOAT(16) bymyt npeobpa3zoBaHsl B Tun CHAR(23)

SET BIND OF DECFLOAT(34) TO CHAR;
-- 3HaueHusa ctonbuoB Tuna DECFLOAT(34) bymyT npeobpa3zoBaHsl B Tun CHAR(42)

SET BIND OF DECFLOAT TO NUMERIC(18, 4);
-- 3Hauenua ctonbuos Tuna DECFLOAT byayT npeobpasosaHs 8 Tun NUMERIC(18, 4)

SET BIND OF DECFLOAT TO NATIVE;
-- BO3BpawaeT 3HayenuAa ctonbuoB Tuna DECFLOAT B HaTuBHOM Tune

PazjinuHble INIPUBA3KU II0JIe3HBI, €CJIM Bbl IUIAHUpPyeTe MCII0JIb30BaTh 3HaueHus DECFLOAT co
CTapbIM KJIMEHTOM, He IIOJIePKUBAIOIIUM COOCTBEHHBIM ¢opMaT. MOKHO BBIOHMPATH MeXIY
CTpPOKaMH (MeaJbHas TOUHOCTh, HO IJI0OXad IIOJLep>KKa I JalbHeuIe 06paboTKH), 3SHaUeHUS
C IUTaBalollei 3amATOM (MpeasbHas IOAJEp>KKa I JajJbHeUIleld 06pabOTKH, HO C ILJIOXOH
TOYHOCTBI0) MJIM MaclITabupoBaHHBIe Ilesble YHca (XOpolllas MOAJLep KKa JaJbHeHInen
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obpaboTku U Tpebyemas TOYHOCTb, HO [Ualla30H 3HAaUeHUM OYeHb orpaHuyeH). Korga
UCII0JIb3YeTCd UHCTPYMEHT, IIO00HBIN YHUBepcaJabHOMY GUI-KiMeHTy, BbI60p npuBgI3KU K CHAR
TIO/IXOUT B OOJILIITUHCTBE CJIy4aeB.

3.3. Tunbl AaHHbIX C PUKCUPOBAHHON TOUKOU

JlaHHbIe THIIBI JAaHHBIX II03BOJIAIOT IIPUMEHATh HUX I XpaHEHHUS [JeHEKHBIX 3HaUeHUU U
06ecIIeurBaIOT IIpenacKa3dyeMoCTb onepaunﬁ YMHO>XE€HUA U 1eJICHU .

Firebird mpepsaraer aBa THIlIa JaHHBIX C (QUKCUPOBAHHOM TOUuKoM: NUMERIC m DECIMAL. B
COOTBETCTBHUM CO CTaHZApTOM o06a THUIIa OTPAaHUYMBAKT XpPaHUMOE YHUCI0 O00BSBIEHHBIM
MacuITaboM (KoJIMueCcTBOM UMCelI II0CJIe 3aAToN). IIpu 9TOM II0AX0/L K TOMY, KaK OTPaHUYMBAETCA
TOYHOCTB JJI1 TUIIOB PasHbIN: s cToJI61[0B NUMERIC TOUHOCTE SIBJISIETCS TaKOM, “KaK 00'bSIBJIE€HO”,
B TO BpeMms, Kak DECIMAL cTOJIGIIBI MOIYT IIOJIydaTh YMCJa, YbSd TOYHOCTH, II0 MEHBIIIEH Mepe,
paBHa TOMY, YTO OBLJIO 0OBIBJIEHO.

Hampumep, NUMERIC(4, 2) ommchIBaeT YMCJIO, COCTOSINEe B OOIel CII0KHOCTU U3 UeThIPEX 1P,
BKJIFOUAs 2 IUQPHI II0C/Ie 3aIIITOM; UTOTO 2 ITUPHI [0 3aIIITOH, 2 1ocJie. [Ipu 3amucu B cTosI6er ¢
9THUM THIIOM JaHHBIX 3HaueHUU 3.1415 B cTos1611e NUMERIC(4, 2) 6ymeT coxpaHeHO 3HaueHue 3,14.

JJI1 TaHHBIX C QUKCHUPOBAHHOM TOYKOM OOIMM $SBJSAETCS GopMa [AeKIapaliuy, Halpumep
NUMERIC(p, S). 3gech Ba)KHO IIOHATH, UTO B 3TOM 3aIlMCH S— 3TO MaclluTab, a He UHTYUTHUBHO
IIpeAcKasbplBaeMoe “KOJIMYeCTBO 3HAKOB IIOCJIe 3amgTor”. /lig “BUsyasusaliuu” MeXaHHu3Ma
XpaHeHUd TaHHBIX 3alIOMHUTeE JI ce0s1 IIPOLeyPy:

+ [Ipu coxpaHeHHH B 6a3y JaHHBIX YHCJI0 YMHOKaeTcst Ha 10 (10°), mpeBpalnasich B I€JI0€;

* [Ipy 4yTeHUU JaHHBIX IPOUCXOIUT 0OpaTHOe IIpeoOpa3oBaHUe YuCIa.

Crioco6 ¢usuyeckoro XxpaHeHHs JaHHBIX B CVB/[ 3aBUCUT OT HeCKOJIbBKUX (GaKTOPOB:
IeKJIapupyeMoH TOUHOCTH, JHUaleKTa 6a3bl JaHHBIX, TUIIA 00bSIBIEHUS.

Table 5. Cnocob gpusuuecko2o XxpaHeHus ucea ¢ ukcupo8aHHoOl mouKou

TouHOCTH THI faHHBIX JAuasekrt 1 Juasnexr 3
1-4 NUMERIC SMALLINT SMALLINT
1-4 DECIMAL INTEGER INTEGER
5-9 NUMERIC u DECIMAL INTEGER INTEGER
10-18 NUMERIC u DECIMAL DOUBLE PRECISION BIGINT
19-38 NUMERIC u DECIMAL INT128 INT128

3.3.1. NUMERIC

dopmam 066261eHUA OAHHBIX

NUMERIC
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| NUMERIC(precision)
| NUMERIC(precision, scale)

Table 6. [Iapamempst muna NUMERIC

ITapametp A OmnucaHue
precision TouHOCTh. MOKeT OBITH B UariazoHe oT 1 1o 38. Ilo ymoyryaHuro 9.
scale Macrura6. MoskeT 6bITh B uaria3oHe ot 0 fo precision. I1o ymosgaswuio 0.

B 3aBHCHUMOCTHU OT TOYHOCTH precision u Macitaba scale CYB/[ XxpaHUT JaHHBIE TI0-Pa3HOMY.

[IpuBeEéM IIpUMepHI TOTro, Kak CYB/[ XpaHUT aHHbIE B 3aBUCUMOCTH OT GOPMEI UX 06 bSIBJIEHUS:

NUMERIC(4) stored as  SMALLINT (exact data)
NUMERIC(4,2) SMALLINT (data * 10%)
NUMERIC(10,4) (Dialect 1) DOUBLE PRECISION
(Dialect 3) BIGINT (data * 10%)
NUMERIC(38, 6) INT128 (data * 10°)

Bcerga Hago MOMHUTH, YTO GopMaT XpaHeHHUS JAaHHBIX 3aBHCHUT OT TOYHOCTH.
Hampumep, BbI 3azaau tun crosbra NUMERIC(2, 2), mpepriosiarasi, YTO JUalla3oH
3HayeHUX B HeM OyzeT -0.99...0.99. OmHAKO B [IeMCTBUTEJIBLHOCTH JUAlla30H
3HayeHUU B CcTOJIONE OymeT -327.68..327.67, UTO 00BICHAETCSI XpaHEeHWEeM THUIIa
o maHHbIXx NUMERIC(2, 2) B ¢dopmaTe SMALLINT. dakTUUeCKHU THUIIBI TaHHBIX
NUMERIC(4, 2), NUMERIC(3, 2) u NUMERIC(2, 2) ABJIII0TCSI OQUHAKOBBIMHU.

TaxuM 06pas3oM, 11 peaslbHOTO XpaHeHUs JaHHBIX B CTOJIOIE C TUIIOM JaHHBIX
NUMERIC(2, 2) B nuaniasoHe -0.99...0.99 11 Hero Hazio co3gaBaTh OrpaHUYeHUe.

3.3.2. DECIMAL

Popmam 06658/1eHUSL OAHHBLX
DECIMAL

| DECIMAL(precision)
| DECIMAL(precision, scale)

Table 7. [Iapamempust muna DECIMAL

ITapameTp A Onucanue
precision TouHOCTH. MOKeT OBITH B uarasoHe ot 1 g0 38. Ilo ymosryaHuro 9.
scale Macimrra6. Mo>keT OBITEH B fiuariasoHe ot 0 1o precision. ITo ymosrganuzo 0.

dopMaT XpaHeHUs JAaHHBIX B 6a3e BO MHOroM aHasioruueH NUMERIC, XOTs CyIleCTBYIOT HEKOTOPEIE
0C00EeHHOCTH, KOTOpPBIE IIPOIIie BCEro MOSICHUTH Ha IIpUMepe.
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[IpuBeEM IIpUMepPHI TOro, Kak CYB/[ XpaHUT aHHbIE B 3aBUCUMOCTH OT GOPMBI UX 06bSIBJIEHUS:

DECIMAL(4) stored as INTEGER (exact data)
DECIMAL(4,2) INTEGER (data * 10%)
DECIMAL(10,4) (Dialect 1) DOUBLE PRECISION
(Dialect 3) BIGINT (data * 10%)
DECIMAL(38, 6) INT128 (data * 10°)

3.3.3. TouHOCTb apupmMeTnHeCcKnx onepaumn

dyuxkium MIN, MAX, SUM, AVG pa6oTaroT CO BCeMU TOUHBIMU YUCJIOBBIMU THUIIaMU. SUM 1 AVG BJISIOTCSA
TOUYHBIMHY, ecJIU obpabaThiBaeMasi 3alIMCh UMeeT TOYHBIM YHC/JI0BOM THII, & MacIITabHpoBaHHAs
CyMMa COOTBeTCTByeT 64 miuu 128 OuUTaM: B IIPOTUBHOM CJIydyae BO3HUKAaeT UCKJIIOUYEHUe
nepenosHeHusd. SUM u AVG HUKOIZa He BBIYHUC/IAKTCA C MCIOJIb30BaHUEM apUPMETHKU C
IJIaBaloIe 3alATON, eC/I TUIL JaHHBIX CTOJI0I1a He SIBJISIeTCS IIPUOIM3UTEeILHBIM YK CIOM.

dyukiy MIN u MAX 1719 TOUHOTO YHCJI0BOTO CTO0JI0IIa BO3BPAIal0T TOYHBIN YHCJI0BOM Pe3ysbTar,
UMEIUN Ty JKe TOYHOCTh U MacuITabd, uTo u crosber;. SUM 1 AVG [yI1 TOYHOTO YMCJIOBOTO THIIA
Bo3Bparaet pesyabTatT TUna NUMERIC ({18 | 38}, S) muu DECIMAL ({18 | 38}, S), rme S - macirTab
cronbria. Cranmapt SQL ompepgesisieT MaciiTtab pesyjbTaTa B TaKHUX CIy4asX, B TO BpeMs Kak
TOYHOCTh SUM miu AVG 151 CTOJIOII0B ¢ QUKCUPOBAHHOM TOUKOM OIIpefiesIsieTcsl peainsaliien:
MBI OIIpefiesisieM ero Kak 18 miu 38 (ecsi TOUHOCTE apryMeHTa 18 vt 38).

Eciim gBa omepanHpga OP1 u OP2 gBiAIOTCA TOYHBIMM YHC/JIaMHM C Maciirabamu S1 u S2
cooTBeTCcTBeHHO, TO OP1 + OP2 1 OP1 - OP2 gBJIAIOTCS TOUHBIMHM UHCJIAMH C TOUHOCTBIO 18 miam 38
(ecsi OUH U3 apTyMEHTOB C TOYHOCTBI0 38) U MaclITaboM paBHOMY HauboJIbIlIeMy U3 3HaYeHUHN
S1u S2, Torma xak ajg OPT * OP2 1 OP1 / OP2 9BJISIIOTCA TOUHBIMU UKCJIaMU C TOUHOCTBIO 18 miu 38
(ect TOUHOCTHL aprymeHTOB 18 mum 38) u mikasou ST + S2. MacimrrabGbl 9TUX OIlepalluii, KpoMe
paszesieHus, OIpefesssioTca cTaHAZapToM SQL. TOUHOCTH BCeX 3TUX OIllepallii U MaciuTtab IIpu
IeJIeHUU CTaHJApPTOM He pPerIaMeHTHUPYIOTCH, a OIpefeadrTcs peanusanuei: Firebird
oIpeziesisieT TOUHOCTD KaK 18 miu 38 (ecsi TOUHOCTh apryMeHTOB 18 miu 38), a MaciiuTab feieHus
Kak ST + S2, TaKOM ’Ke, UTO OIIpe/iesIEH CTaHLapTOM B JIJII YMHOXKEHUS.

Bcgkuii pas, Korja BIIIOJIHAETCSI apUMeTUUeCcKUe ollepaliiy C TOUHBIMU YHUCJIOBBIMU THUIIaMU, B
cydyae IIOTEPU TOYHOCTH OyzeT cooOIieHO 06 OIIMOKe IepelloJIHEHUS, a He BO3BpallleHO
HeIlpaBUJIbHOe 3HadyeHWe. Hampuwmep, ecau crosiber; DECIMAL (18,4) comep>XUT HauboJiee
OTpUIlaTeJIbHOE 3HaUeHMe 9TOI0 TUIIA, -922337203685477.5808, IIOIIBITKA pa3ie/IUTh 3TOT CTOJIOEI]
Ha -1 6yzeT coobI1aTh 00 OIIMOKe IepelloTHeHU, II0CKOJIbKY UCTUHHBIN pe3yJbTaT IIpeBhIIIaeT
HauboJIbIIlee II0JI0KUTeIbHOe 3HaUeHHe, KOTOpoe MO>KeT OBITh IIpe/ICTaBJIeHO B TUIIE, 8 UMEHHO
922337203685477.5807.

Ecyu ofuH omnepaHp SBJSeTCI TOYHBIM YHCJIOM, a JAPYroM IPUOIU3UTESbHBIM YHCJIOM, TO
pesyIbTaTOM JII0O0I0 M3 4YeThIpeX AuaJudecKHUX orepaTropoB Oyzer tura DOUBLE PRECISION. (B
CTaH[apTe TOBOPUTCS, UTO Pe3yJbTaT SBJSIETCS IIPUOIU3UTEJIbHBIM YHCJIOM C TOYHOCTHIO, II0
KpallHel Mepe, TaKOM >Ke KaK TOYHOCThb IIPUOJIM3UTEILHOI0 YHCJI0BOrO omnepaHza: Firebird
YI0BJIETBOPSIET 3TOMY TpeboBaHMUIO, Bcerna UCIob3ysd DOUBLE PRECISION, ITOCKOJIBKY 39TOT THII
SIBJISIETCS. MaKCUMaJIbHBIM IIPUOJIM3UTEJIbHBIM YHCIOBBIM THUIIOM, KOTOPBIM IIPefOCTaBJIEH B
Firebird.)
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3.4. Tnbl AaHHbIX ANS Pa6oThbl C 4AaTOW U BpeMEHeM

B CVB/ Firebird gja pabGoThl ¢ JaHHBIMU, COJep KalllMMU JaTy U BpeMs, UCIIOJb3YHTCS THIIbI
maHHbIX DATE, TIME m TIMESTAMP. B 3-M muaJsieKTe IPUCYTCTBYIOT BCe TPHU BHIIIIEHAa3BaHHBIX THIIA
TaHHBIX, a B 1-M [IjId oIlepalfuil C [aTOU U BpeMeHeM [OCTYIIEH TOJBKO THUIl AaHHBIX DATE,
KOTOPBIM He TOXKIeCTBeHeH TuUIly MaHHBIX DATE 3-ro nuaiekTa, a SABJIgeTCI THUIIOM [JaHHBIX
TIMESTAMP us 3-ro muaJiekTa.

o B nuasiekte 1 Ty DATE Mo>KeT O6bITh 00baBJIeH Kak TIMESTAMP. Takoe 06bsABIE€HME
SIBJIIETCSI PeKOMeH/1IyeMbIM JIJIs1 HOBBIX 06a3 TaHHBIX B 1-M IHaJIeKTe.

Jloau cekyHObl

B Ttumax TIMESTAMP m TIME Firebird XpaHUT CeKyHIbl C TOYHOCTBHIO 10 IEeCATUTHICIUHBIX [0OJIEM.
Ecii BaM Heo6xogumMa 60j1ee HU3Kas IPaHyJISpPHOCTh, TO TOYHOCTh MOKeT OBIThH YKa3aHa sIBHO B
BUJIe TBHICIYHBIX, COTBIX UJIU JIeCATHIX J0JIe CeKyH/bl B 60a3ax JaHHBIX B 3 auajsiekte U ODS 11 u
BBIIIIE.

HecKoJIBKO II0/Ie3HBIX CBEJeHHI 0 TOUHOCTHU CeKYH/T

BpemeHnHas 4yactb TUIOB TIME mutm TIMESTAMP mpepcraBisgeT co60# 4-6aUTHBIA
nesoe (WORD) BMeljawolilee 3HayeHUe BpeMeHU C [JOJMIMH CeKyHIbl, U
XpaHAIIascd KaK KOJIUYECTBO [IeCATUTBICIUYHBIX JI0JIeM CeKYH/bI IIPOIIEIINX C
rosiyHoud. PakThyecKass TOYHOCTh 3HAUEHUM IIOJIy4eHHBIX U3 time(stamp)
GYHKITUI U ITlepeMeHHBIX OY/eT CJIe/IyIoIei:

* CURRENT_TIME — 110 yMOJIYaHHIO0 UMeeT TOYHOCTh [0 CeKYH/bI, TOUHOCTE /[0
MIJUTHMCEKYH/]T MO>KeT OBITh yKa3aHa ciefyroimumM obpa3om CURRENT_TIME (0 |
1121 3)

* CURRENT_TIMESTAMP — 110 yMOJIYaHHI0 MUMeeT TOUYHOCTH 10 MUJIUCEKYH/IEL,
TOYHOCTh OT CeKYHJ| 10 MUJUIMCEKYHJ, MOXKeT ObITh yKasaHa CJIe[yOIUM
o o6pasoM CURRENT_TIMESTAMP (0 | 1 | 2 | 3)

* LOCALTIME —110 yMOJIUaHUI0 UMeeT TOYHOCTH [0 CEeKYHIbI, TOYHOCTH [0
MIJUTHCEKYH/T MOKeT OBITh YKa3aHa caeayrontum ob6pasom LOCALTIME (@ | 1 |
2| 3)

* LOCALTIMESTAMP — 110 yMOJIYaHHUI0 KMMeeT TOYHOCTb [0 MUJIJIMCEeKYHIBI,
TOYHOCTH OT CeKYH/]| [0 MHIJUIMCEKYHJ MOXKeT OBITh yKasaHa CJIeLyIOIUM
o6pasom LOCALTIMESTAMP (@ | 1] 2 | 3)

o Jlutepasn 'NOW' mMeeT TOYHOCTB 10 MUJIJIUCEKYHT,;

o dyukiuu DATEADD m DATEDIFF rmommep>KMBarT TOUHOCTH [0 IeCATBIX [OJIel
MUWIJIUCEKYH]I.

o dyukiug EXTRACT Bo3BpalljaeT 3HaueHUS C TOUHOCTBHIO 0 HeCATHIX TOJIeN
MHUJIACEKYH/ABI U1 apryMeHTOB SECOND r MILLISECOND;
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XpaHeHme TUMNOB C YaCoBbiMU NMNosiCaMu

THUIIBI JAHHBIX C IIOAJEP’KKOM YaCOBBIX II0SICOB COXPaHAITCSI B BHJe 3HaUeHUM B dopMmare
UTC (cmemeHue 0) c HCIIOIb30BaHHWEM CTPYKTypel TIME wmm TIMESTAMP + 1Ba
LOIIOJTHUTE/ILHBIX O6aiTa i1 MHGOPMaIluK O YacoBOM IIosce (JIMOO CMellleHHe B MUHYTaX,
JIM60 UIeHTUGUKATOP UMEHOBaHHOIO YaCOBOTO I105Ca).

XpaneHue B popmate UTC rto3BoJisgeT Firebird nHeKCHpoBaTh U CpaBHUBATH /IBa 3HAYEHUS
B Pa3HbIX YaCOBBIX MOSICAX.

ITpu xparHeHuu B UTC eCcTh HEKOTOPEIE IIPe0CTePesKeHHs:

 Korga BBl UCITI0JIb3yeTe UMEeHOBAHHBIE 30HBI U IIPaBMJIA YaCOBBIX IT0SICOB JIJISI 3TOM 30HBI
MeHSI0TCsI, BpeMsi B popmaTte UTC ocTaeTcst IpeKHUM, HO MeCTHOe BpeMsi B Ha3BaHHOM
30HE MO>KeT U3MEHHUThHCS.

o Jlyig Tuta faHHbIX TIME WITH TIME ZONE mIpu BEIUMC/IEHHH CMeIlleHUs YaCcOBOIO I10s1ca [JIst
HMEHOBaHHOM 30HBI I II0JIy4eHUsI MeCTHOIO BpeMeHHU B 30He IIPUMEeHSHTCS IIpaBUIIa,
nerictByroinye Ha 1 gaBaps 2020 roga, 4YToOGbl rapaHTHPOBATh CTAOMJIBHOE 3HAUEHUE.
ITO MOXKET IIPUBECTU K HEOKUJaHHBIM MJIU COUBAIOIIUM C TOJIKY pe3yJbTaTaM.

3.4.1. DATE

B 3-M puasnexkTte Tun gaHHBIX DATE, Kak 3To U ciefyeT IIPeAIIOIOKUTH W3 HasBaHUSA, XPaHUT
TOJIBKO OIHY faTy 6e3 BpeMeHHU. B 1-M guasiekte Tun DATE skBuBasieHTeH TUIly TIMESTAMP 1 XpaHUT
laTy BMeCTe CO BpeMeHeM.

JoIycTUMBIN fuarasoH XxpaHeHus oT 01.01.0001 u.3. 7o 31.12.9999 H.5.

B ciydyae HEOOXOAMMOCTH COXPAHATh B 1 [UajleKTe TOJIBKO 3HAUeHUs JJaThl, 6e3
r .
O BpeMeHH, IIpU 3allUCU B TabJUIly N06aBisiiTe BpeMs K 3HAUE€HHUIO JaTHl B BHJE
w

JuTepasa '00:00:00.0000".

Example 11. IIpumep ucno.ib3ogaHus DATE

CRETE TABLE Datalog(
id BIGINT NOT NULL,
bydate DATE

)I

AS
DECLARE BYDATE DATE;
BEGIN
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CMm. Taxoke EXTRACT, CURRENT_DATE, JIuTepaJisl gat.

3.4.2. TIME

Cunmakcuc

TIME [{WITH | WITHOUT} TIME ZONE]

EXTENDED TIME WITH TIME ZONE

ITOT THUII JAHHBIX NOCTYIIEH TOJIBKO B 3-M Auasiekre. I103BojIsseT XpaHUTL BpeMd [HSI B JUallasoHe
0T 00:00:00.0000 o 23:59:59.9999. ITo ymosryanuto Tuil TIME He cozepXUT MHPOPMAITUIO O YaCOBOM
nosice. /it Ttoro 4yto6bl TUn TIME BrIro4Yasm MHGOPMAITUIO O YacOBOM IIOCe HEOOXOIUMO
HUCII0JIb30BaTh ero ¢ Mogurkaropom WITH TIME ZONE.

EXTENDED TIME WITH TIME ZONE mpemHasHaueH [Jjd KUCIIOJb30BAHUS TOJBKO IIPHU
00IlleHUM C KJIWeHTaMH, OH pellaeT IIpo6jeMy IIpe[CTaBJIeHUS IIPaBUJILHOIO
BpeMeHM Ha KJIMeHTaX, y KOTOpPBIX OTCyTCcTByeT OubOiauoreka ICU. Hesb3s
HUCII0JIB30BaTh pacCIlHpeHHBble THUIIBl JaHHBIX B TaO/HIlAX, IIPoIlefypax U T.J.
EQVHCTBEHHBIN CII0CO6 HCIIONIB30BaTh 3TU THUIIBl JaHHBIX —3TO IIpUBeJeHHe
TUIIOB [aHHBIX, BKJJOUagd UHCTpyKImioo SET  BIND  (ZOIosTHUTEJIBbHYIO
nHpopMaruio cMoTpu B SET BIND OF).

Example 12. IIlpumep ucnoav3ogaHust TIME

CRETE TABLE Datalog(
id BIGINT NOT NULL,

)I

AS

bytime TIME WITH TIME ZONE

DECLARE BYTIME TIME; -- 6e3 yacoBoro nosca
DECLARE BYTIME2 TIME WITHOUT TIME ZONE; -- 6e3 uacoBoro nosaca
DECLARE BYTIME3 TIME WITH TIME ZONE; -- c wHdopmaumeil 0 4acoBOM nosce

BEGIN

Cwm. Takoke EXTRACT, AT, LOCALTIME, CURRENT_TIME, IIpeo6pasoBaHue CTPOK B ATy U BpeMs.

3.4.3. TIMESTAMP
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CuHmakcuc
TIMESTAMP [{WITH | WITHOUT} TIME ZONE]

EXTENDED TIMESTAMP WITH TIME ZONE

JTOT THUII JaHHBIX XpPaHUT BPeMeHHYI0 MeTKYy (JaTy BMeCTe CO BpeMeHeM) B [quallasoHe OT
01.01.0001 00:00:00.0000 mo 31.12.9999 23:59:59.9999. ITo ymosyanut TUll TIMESTAMP He comep>KUT
uHbopManyoo 0 4yacoBoMm Iiogce. [yt Toro 4yTo6bl Tum TIMESTAMP BKirouas HMHGOpMAIUIO O
YaCcoOBOM II05ICe He0OOXOAMMO HCII0/Ib30BaTh ero ¢ MoguukaropoM WITH TIME ZONE.

EXTENDED TIMESTAMP WITH TIME ZONE mpemHasHaueH [jIg UCIO0JIb30BAHUS TOJIBKO
IIpY OOII[eHUH C KJIMeHTaMH, OH pellaeT IIpobJieMy IIpeficTaBJIeHUs IIPaBUIbHOIO
BpeMeHHM Ha KJIMeHTaX, y KOTOPBIX OTCyTcTByeT OuOiamoreka ICU. Hesb3s

o HUCII0JIb30BaTh pacCIlIUpeHHble THUIIBl JaHHBIX B Tab/IHIlaX, IIpollefypax U T.J.
EQVHCTBEHHBIN CII0CO6 HCIIONL30BaTh 3TU THUIIBl JaHHBIX —3TO IIpUBeJieHHe
TUIIOB  [TaHHBIX, BKJIKOYagd UHCTpyKIuwo SET  BIND  (ZOIIOJSITHHUTE/SBbHYIO
nHpopMaruio cMoTpu B SET BIND OF).

Example 13. IIpumep ucnoswvsogaHus TIME

CRETE TABLE Datalog(
id BIGINT NOT NULL,
bydate TIMESTAMP WITH TIME ZONE

)I

AS

DECLARE BYDATE TIMESTAMP; -- 6e3 yacoBoro rnosca

DECLARE BYDATE2 TIMESTAMP WITHOUT TIME ZONE; -- 6e3 uacosoro nosca

DECLARE BYDATE3 TIMESTAMP WITH TIME ZONE; -- c¢ wndopmauueil 0 4acoBom nosce
BEGIN

Cm. Ttaxke EXTRACT, AT, LOCALTIMESTAMP, CURRENT _TIMESTAMP, IIpeo6pasoBaHue CTPOK B
IaTy U BpeMs.

3.4.4. YacoBoi1 nosc ceaHca

YacoBOMU I105C CeaHCa Kak cjeflyeT U3 Ha3BaHUs MOKeT OBITH PasHbIM JJI KaXK[0r0 COeJUHEHUS C
6a30i gaHHbIX. OH MO’KeT OBITH YCTaHOBJIEH C ITOMOIIBLI DPB isc_dpb_session_time_zone, a eciu
HeT, TO OH OymeT cuuTaH U3 napamerpa DefaultTimeZone xoHurypamuu firebird.conf. Eciau
napaMmeTp DefaultTimeZone He ycTaHOBJIEH, TO 4YacOBOHM IIOSIC ceaHca OyZeT TeM >Ke, UTO
HUCII0JIb3YeTCs OIeparluOHHON CUCTEMOM B KOTOPOM 3amyliieH nporiecc Firebird.
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YacoBOH I105C ceaHCa MOKeT ObITh U3MEHEH C ITIOMOIIbI0 ortepaTopa SET TIME ZONE vty cOpoliieH B
HCXOMHOe 3HaueHue C roMoInbio SET TIME ZONE LOCAL.

MonyyeHme yacoBoro rnosica ceaHca

[IOJTyYUTDb TEKYIITUI YacOBOH I10SIC CeaHca MOYKHO C HCITOIb30BaHUeM QYHKITUH RDBSGET_CONTEXT c
apryMeHtaMu 'SYSTEM' mia mpoctpaHcTBa UMEH U 'SESSION_TIMEZONE' B KauecTBe HUMeHHU
IIepeMeHHOH.

Example 14. ITosiyueHue 4aco8o20 nosica ceamca

set time zone '-02:00';
select rdb$get_context('SYSTEM', 'SESSION_TIMEZONE') from rdb$database;
-- returns -02:00

set time zone 'America/Sao_Paulo';
select rdb$get_context('SYSTEM', 'SESSION_TIMEZONE') from rdb$database;
-- returns America/Sao_Paulo

3.4.5. PopmMaT YacoBoOro rnosca

YacoBoM 1II0IC MOKeT OBITH 3aJaH CTPOKOM C peruoHOM 4YacoBOIO Iiosgca (Halpumep,
America/Sao_Paulo), uiii B BUZe CMeIlleHUsI “4aCOB:MHUHYT” OTHOCUTeJbHO GMT (Hampuwmep,
-03:00). CrIMCOK perHOHAJIBHBIX YaCOBBIX II0SICOB M UX UAEHTUPUKATOPOB MOYKHO IIOCMOTPETH B
Tabaurie RDB$TIME_ZONES. IIpaBuiia Iipeo6pa3oBaHUs pPeTHOHAIbHBIX YaCOBBIX II0SICOB B
CMellleHHue B MUHyTax MO>KHO TIOJIyYUTH c IIOMOIIBI0 IIpOLleyPhI
RDBS$TIME_ZONE_UTIL.TRANSITIONS.

{TIME | TIMESTAMP} WITH TIMEZONE cumTaeTcs paBHBIM apyromy {TIME | TIMESTAMP} WITH TIMEZONE,
ecyii UX mpeobpaszoBanue B UTC paBHO, Hampumep time '10:00 -02' = time '09:00 -03',
II0CKOJIbKY 0062 BpeMeHH 3KBHUBAaJIEHTHEHI time '12:00 GMT'. 3To Taxoke CcIIpaBejIBO B KOHTEKCTE
orpaHu4yeHuss UNIQUE u )11 COpTUPOBKH.

PernoHanbHasa cemaHTuka TIME WITH TIME ZONE

IIo ompefesieHUI0 perMOHaJIbHBIe YacCOBble II0siCa 3aBUCAT OT MOMeHTa (JjaTa U BpeMs — WIU
timestamp), 4To6bkl y3HaTh ero cmelneHue UTC otHocuTessbHO GMT. Ho Firebird Ttaxoke
IO ep KUBaeT perHOHaIbHEIe YacoBEhle I1osca B 3HaueHugx TIME WITH TIME ZONE.

[Ipu nmoctpoeHuu 3HadeHus TIME WITH TIME ZONE u3 JsmMTepasa WM ero Iipeobpa3oBaHUs,
3HaueHUe UTC [0JDKHO OBITH BBIUYMCIIEHO U He MOKeT ObITh M3MeHeHO, II09TOMY TeKylllas JaTa
MOYKET He UCII0JIb30BaThCs. B 9TOM ciry4yae UCIIo/Ib3yeTcsd UKCUpoBaHHas faTta 2020-01-01. Takum
obpasoMm, mipu cpaBHeHuu TIME WITH TIME ZONE ¢ pa3/IMUHBIMU 4aCOBBIMM II0ICaMHU CpaBHeEHUE
BBIIIOJIHAETCS aHAJIOTUYHO TOMY, KaK OHU IIpefCTaBJISg0T co00M 3HaueHusa TIMESTAMP WITH TIME
ZONE Ha 3aJTaHHVIO J1aTy.

OgHako Ipu IIpeob6pasoBaHUU Mexnay Tuiamu TIMESTAMP B TIME WITH TIME ZONE ara
$UKCcUpOBaHHAA [aTa He HCIIOJIb3yeTCsd, B IPOTUBHOM CJay4yae MOIYT HabOHAATHCI HEKOTOphIe
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CTpaHHbIe IIpeobpa3oBaHUs, KOIZa TeKyllas JaTa UMeeT JPyroe cMmelleHUe (M3-3a U3MeHeHUN
JIETHETO BpeMeHH), yeM B 2020-01-01. B aToM ciyuae 1pu npeobpasoBanuu TIME WITH TIME ZONE B
TIMESTAMP WITH TIME ZONE coxpaHseTcs 4acThb BpeMeHHU (eCjaH 3TO BO3MO>KHO). Harpumep, eciu
TeKylIlas fara 2020-05-03, a¢ppeKTUBHOE CMelljeHre B YacoBOM Itosice America/Los_Angeles paBHO
-420, a ero 3dpdeKTUBHOe CMellleHHe B 2020-01-01 paBHO -480, HO cast(time '10:00:00
America/Los_Angeles' as timestamp with time zone) macT B pesysbTaTe 2020-05-03 10:00:00.0000
America/Los_Angeles BMeCTO KOPPeKTUPOBKH BpeMeHHOM YaCTH.

Ho B fmaTy, Korja HauuvHaeTCd JleTHee BpeMs, IIPOIYIeH 4Yac, HallpuMep, 1 4acoBOIrO IIosca
America/Los_Angeles B 2021-03-14 HeT BpeMeHu c 02:00:00 mo 02:59:59. B 3sToM ciayyae
IpeobpasoBaHHe BBIIOJHIAETCI KaK IIOCTpOEHWe JiMTepasa, U dYac KOpPpPeKTHUpyeTcsd [0
CIeyIOIlero  OOIIyCTUMOTO 3HaueHUs. Hampumep, B 2021-03-14 cast(time  '02:10:00
America/Los_Angeles' as timestamp with time zone) mact pesysbrar 2021-03-14 03:10:00.0000
America/Los_Angeles.

3.4.6. JiIntepanbl faTbl U BpeMeHM

JIJIg 3alycy JIMTepasioB ATkl M BpeMeHU B Firebird ucrosb3yrooTcs cokpallieHHble "C-style”
BbIpakeHUs. CTpPOKOBOe IIpe[CTaBJeHWe [aTbl U BpeMeHU [TO/DKHO OBITh B OJHOM U3
paspeléHHbIX GopPMaToB.

CuHmakcuc

DATE <date>

<date literal> ::

<time_literal> ::= TIME <time>

<timestamp_literal> ::= TIMESTAMP <timestamp>

<date> ::=
[YYYY<p>]MM<p>DD |
MM<p>DD[<p>YYYY] |
DD<p>MM[<p>YYYY] |
MM<p>DD[<p>YY] |
DD<p>MM[<p>YY]

<time> := HH[:mm[:SS[.NNNN]]] [<time zone>]

<date> <time>

<timestamp> ::
<time zone> ::=
<time zone region> |

[+/-] <hour displacement> [: <minute displacement>]

<p> ::= whitespace | . | = |, | -]/

Table 8. OnucaHue gopmama damvl u 8pemeHU
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AprymeHT Omucanue
datetime CTpoKoBOe IIpeficTaBIeHHe 1aThl-BpeMeHH.
date CTpOKOBOE IIpefiCTaBJIeHUE aThL.
time CTpOKOBOE IIpefiCTaBIeHNE BpeMeHH!.
YYYY I'oxm 13 4eTBIPEX TUOP.
YY [Tocsegaue aBe nudpsl roga (00-99).
MM Mecsrr. MoxKeT coziepkaTh 1 viu 2 1iudps! (1-12 miu 01-12). B kauecTBe

MecsdaIa A0ITyCTHUMO TaKyKe YKa3blBaTh Tpex 6YKBGHHOG COKpalieHue
WJIM II0JITHOE€ HAaMMEHOBAHIME MeCAIla Ha AHIJINMCKOM SI3BIKE, PETUCTP HEe
HnMeeT 3HaueHHe.

DD JeHb. MoyKeT comeprkaTh 1 viu 2 1iudps! (1-31 mtu 01-31).

HH Yac. Moxket copeprkaTh 1 viu 2 mudps (0-23 wau 00-23).

mm MuHyThL. MOXXeT cogep>KaTh 1 wau 2 iudpsl (0-59 mu 00-59).

SS CexyHbl. MoxkeT cofeprkath 1 miu 2 iudpsl (0-59 mau 00-59).

NNNN JleCATUTBICIUHBIE T0JIU CEKYHIbI. MOKeT coftepskaTh oT 1 110 4 riudp (0-
9999).

p Pasnesuresib, 1000 U3 paspelléHHbIX CUMBOJIOB, JIUIUPYIOIHE U

3aBepIlarolue IIpobesbl UTHOPUPYIOTCH.
time zone region OJMH U3 YaCOBBIX II0SICOB CBSI3AHHBIX C PETHOHOM.
hour displacement CMellleHUe BpeMeHU 11 YaCOB OTHOCUTENIbHO GMT.

minute displacement  CMellleHHe BpeMeHH [[JI1 MUHYT OTHOCUTeJIbHO GMT.

ITpaBuia:

* B dpopmarte I'on-Mecsir-ZleHb, Tof, 0013aTeIbHO A0J/DKEH COlep KaTh 4 ITUPPEL;

 JIs1 maT B GopMaTe C 3aBePIIAIOIIUM I'OI0M, ECJTH B KaUeCTBE Pa3/ieIUTe IS JaT UCIIOTb3yeTCs

TOyka ".", TO Jara UWHTeplpeTupyerca B ¢opme [leHb-Mecsi-Tox, s OCTaJIbHBIX
pasfiesiuTesielt OHa UHTepIIpeTUupyeTcs B popme Mecsii-/leHb-Tox;

» Ecyiv roJf He yKasaH, TO B KaUeCTBe rojia 6epéTcs TeKYILUMI IO/,

* Ec/iv yKasaHBI TOJIBKO [Be IIUQPBI rojia, TO AJIA IIoJydeHus croseTus Firebird mcriosbsyer
aJITOPUTM CKOJIb3SIIEro OKHa. 3ajada 3ak/4aeTcsd B HMHTepIpeTalluyd ABYX CHMBOJIBHOIO
3HaUeHHUs Trojla Kak O/IrpKaiIllero K TeKyllleMy IOAy B HHTepBaJe IIPeAllIeCcTBYIOIIUX U
nocyaenyroiux 50 Jiet;

 Ec/iIu B CTPOKOBOM IIpeJicTaBJIeHUU BpeMeHU IIPUCYTCTBYET UaCOBOM IIOSIC UJIM CMeIlleHue
BpeMeHH, TO THUII jiuTepasa oyger WITH TIME ZONE, B npotuBHOM ciaydae WITHOUT TIME
ZONE;

 Ecytit He yKa3aH O/IWH U3 3JIEMEHTOB BpeMeHH, TO OHO IIPUHUMAETCsI paBHBIM 0.

(f) HacTtosaTeapHO PEeKOMeHAYEM B JidTepasiaX AaT HCIIOJIb30BaThb TOJIBKO (1)OpMBI C
- IIOJIHBIM YKa3aHHUEM I'Ola B BH]I€ 4 I_II/I(l)p BO n3be)kaHHe IIyTaHHUIIBI.
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Example 15. IIpumepdbl 1umepaiog 0am u epemeHuU

SELECT
date
date
date
date

'04.12.2014" AS d1, -- DD.MM.YYYY
'12-04-2014" AS d2, -- MM-DD-YYYY
'12/04/2014" AS d3, -- MM/DD/YYYY
'04.12.14" AS d4, -- DD.MM.YY

-- DD.MM B kauecTBe ropa bepértca Tekywwii
date '04.12" AS d5,
-- MM/DD B kauecTBe roga bepérca Tekywuii

date
date
date
date
time
time
time

"12/4" AS db,

'2014/12/04" AS d7, -- YYYY/MM/DD
'2014.12.04" AS d8, -- YYYY.MM.DD
'2014-12-04" AS d9, -- YYYY-MM-DD
"11:37' AS t1, -- HH:mm

'11:37:12' AS t2, -- HH:mm:ss
"11:31:12.1234" AS t3, -- HH:mm:ss.nnnn

-- HH:mm:ss.nnnn +hh

time '11:31:12.1234 +03" AS t4,

-- HH:mm:ss.nnnn +hh:mm

time '11:31:12.1234 +03:30" AS t5,

-- HH:mm:ss.nnnn tz

time '11:31:12.1234 Europe/Moscow' AS t5,

-- HH:mm tz

time '11:31 Europe/Moscow' AS t6,

-- DD.MM.YYYY HH:mm

timestamp '04.12.2014 11:37" AS dt1,

-- MM/DD/YYYY HH:mm:ss

timestamp '12/04/2014 11:37:12" AS dt2,

-- DD.MM.YYYY HH:mm:ss.nnnn

timestamp '04.12.2014 11:31:12.1234" AS dt3,

-- YYYY-MM-DD HH:mm:ss.nnnn +hh:mm

timestamp '2014-12-04 11:31:12.1234 +03:00" AS dt4,

-- DD.MM.YYYY HH:mm:ss.nnnn tz

timestamp '04.12.2014 11:31:12.1234 Europe/Moscow’ AS dt5
FROM rdb$database

O6paThTe BHUMaHUe, YTO 3TU COKpAI[éHHbIe BhIpaKeHUSI BBIUMCIIAIOTCI Cpasy
’Ke BO BpeMsI CHHTaKCHUeCKOT0 aHai3a (II0ATr0TOBKH 3aIlpoca WX KOMITUIAIIUU
pouenypsl, QyHKIIMU wiIu Tpurrepa). [lo Firebird 4.0 cokpaiéHHble BhIpakeHUus
IIO3BOJISJIUCH TaKyKe I CIIelfMaIbHBIX CTPOKOBEIX jUTepasoB 'NOW', 'TODAY',
'"TOMORROW/, 'YESTERDAY'". Hcriop30BaHuE TaKHUX BBIpa’KeHU B
KOMITH/IMPYyeMOoM PSQL IIpUBOAMIIO K TOMY, YTO 3HaUEeHHe "3aMOpPa’kKuBaJIOCh" Ha
MOMEHT KOMIIWJIAIWY, U BO3BpAIlaJioCh He aKTyaJbHOe 3HaueHUe. IloaToMy B
Firebird 4.0 cokpaliéHHbBle BbIpa)kKeHUs [JI1 TaKHUX CTPOKOBBIX JIUTepaJioB
3alpellleHsl, OJHAKO BBl MOXKeTe HCII0JIb30BaTh KX IIPHU IIPUBEJEeHUU THIIA
orepatopom CAST.
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Cm. makokce:

[Ipeo6pas3oBaHye CTPOK B /IaTy U BpeMsl.

3.4.7. Onepauyuu, ncnonb3yoLime sHa4YeHNA AaTbl U BpeMeHU

Biarogaps crioco6y XpaHeHHUs JaThl U BpeMeHHU C 3TUMH THUIIaAMH BO3MOXKHBI apUPMeTHYeCKHe
ollepaliiy BhIUMTaHUA U3 60jiee I03/HeM AaThl (BpeMeHU) Oojlee paHHION. /laTa IIpe/CcTaBJieHa
KOJIMYeCTBOM [IHeH C "HyJsieBOHM AaThl" — 17 Hos6ps1 1858 . BpeMmsi IIpeCcTaB/IeHO KOJIUYECTBOM

CeKyH/ (C YUETOM JeCATUTBHICAUYHBIX /10J1el1), IIPOIIIeINX C II0OJTYHOUH.

Table 9. Apugpmemuueckue onepayuu 018 munog 0aHHbLX 0ambl U 8peMeHU

Omnepanp 1 Omnepatop Omnepanp 2 PesysibTaT

DATE + TIME TIMESTAMP

DATE + TIME WITH TIME ZONE TIMESTAMP WITH TIME
Z0NE

DATE + YucoBoe 3HadeHHe n  DATE, yBeslMUeHHas Ha
N IleJIbIX JHel
(mpobHas yacTh
UTHOPUPYeTCs).

TIME + DATE TIMESTAMP

TIME WITH TIME ZONE + DATE TIMESTAMP WITH TIME

TIME

TIME WITH TIME ZONE

TIMESTAMP

UuciioBoe 3HaUYEeHHeE N

YuciioBoe 3HaUEHHeE N

YuciioBoe 3HaUEHHeE N

60

ZONE

TIME, yBestmueHHOE Ha
n ceKyH/[ (IpobHas
4acTb YUUTHIBAETCS).

TIME WITH TIME ZONE,
yBeJIM4eHHOoe Ha n
ceKyHZ, (mpo6Has yacThb
YUUTHIBAETCH).

TIMESTAMP, rme mata
OyZeT yBeJIMUMBATbHCS
Ha KOJIMYeCTBO JHEeH U
Ha 4acCThb JTHS,
IpefCcTaBIeHHYI0
YUCJIOM N - II09TOMY “+
2.75” cIBUHET 1aTy
BIlepes Ha 2 [HA 1 18
4acos.



Omnepanpg 1

TIMESTAMP WITH
ZONE

DATE

DATE

TIME

TIME

TIME

TIME WITH TIME

TIME

ZONE

Omneparop

+
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Omnepanp 2

YucioBoe 3HaUEeHUeE N

DATE

YuciioBoe 3HaUEeHHeE N

TIME

TIME WITH TIME ZONE

TIME WITH TIME ZONE

61

PesyabTaTt

TIMESTAMP WITH TIME
ZONE, e maTa 6yzmet
yBeJIMYUBaThLCA Ha
KOJIMYEeCTBO JHEU U Ha
4acTh JTHS,
IpefCcTaBJIeHHYI0
YUCJIOM N - II09TOMY “+
2.75” coIBUHET aTy
BIlepes Ha 2 [HA U 18
4acos.

KosmnuecTBo fHeH B
uHTepBase Kak DECIMAL
(9, 0).

DATE, yMeHbIIleHHad Ha
N IeJIbIX THeH
(mpobHas yacTb
UTHOPUPYeTCs).

KoJsinyecTBO CeKyH/ B
uHTepBase Kak DECIMAL
(9, 4).

TIME, yMeHBIIIeHHOE Ha
n cCeKyH/J (mpobHas
4acTh YUYUTHIBAETCS).

3HaueHUe 6e3
4acoBOIO I10sica
npeobpasyetcs B WITH
TIME ZONE B yacoBoM
mosice TEKYIIero
ceaHca. BosBpaiaerca
KOJIMYeCTBO CEKYH/ B
uHTepBase Mexay UTC
3HaUeHUIMHU KaK
DECIMAL(9, 4).To ke
IIPaBUJIO IeMICTBYeT
IIpU U3SMEHEeHUH
IOpsKa OIlepaHIOB.

BosBpairaercs
KOJIMYeCTBO CEKYH/ B
uHTepBase Mexay UTC
3Ha4YeHUAMHU KaK
DECIMAL(9, 4).
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Omnepanpg 1 Omneparop Omnepanp 2

TIMESTAMP - TIMESTAMP

TIMESTAMP - TIMESTAMP WITH TIME
ZONE

TIMESTAMP - n

TIMESTAMP WITH TIME - n

ZONE

O,ZLHO 3HadYeHue rIL(’:ITBI/B]’.)EMEHI/I MO>KeT OBITH BEIUTEHO U3 APYyTOTo eCJIn:

* O6a 3HaueHUs UMEIOT OJIUH U TOT ’Ke THUII 1aThl/BpeMeHU;

* IlepBBIY OIlepaH/[ sIBJIsIeTCs 60sIee II03JHUM, YeM BTOPOM.
0 B nmuasexte 1 Tui DATE paccMaTpuBaeTcs kak TIMESTAMP.

Cm. makokce:

62

PesyabTaTt

KosmmuecTBO THEN U
4acTH IHA B
uHTepBase Kak DECIMAL
(18, 9).

3HaueHue 6e3
4acoBOIO I10s1ca
npeobpasyetcs B WITH
TIME ZONE B yacoBOM
rosice TEKYyIIero
ceaHca. KosmmyectBo
IHer U YacTH THA B
uHTepBase mexxay UTC
3HaUeHUIMU KaK
DECIMAL (18, 9). To ke
IIPaBUJIO IeMICTBYeT
IpU U3MeHeHUU
IIOpsiKa OIlePaHIOB.

TIMESTAMP, rme maTa
OyzeT yMeHblIlleHa Ha
KOJIMYECTBO THEU, U
Y4acTh JHA,
IIpe/iCTaBJIeHHYIO
YUCJIOM N - I03TOMY “-
2.25” cniBUHET 1aTy
Hasajg Ha 2 THA U 6
4acoB.

TIMESTAMP WITH TIME
ZONE, re maTa Oyzmet
yMeHBbIIIeHa Ha
KOJIMYECTBO THEU, U
4acTh JHS,
IpenCcTaBaeHHYI0
YHCJIOM N - II03TOMY “-
2.25” cniBUHET ATy
Hasag Ha 2 [HA U 6
4acos.
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DATEADD( ), DATEDIFF().

3.4.8. flononHUTeNbHblIe PYHKUMUN A8 NoaaepP>KKU YacoBbIX MNOSICOB

Firebird 4 nipepocTrasisieT psag QyHKITUU I II0JIyYeHUS THPOPMAaIIUU O YaCOBBIX I10gCaX.

BupTtyanbHas Taénuua RDB$TIME_ZONES

BupTyasbHasg TabIUIla Co CIIMCKOM YaCOBBIX IIOSICOB, MOAiep>KUBaeMbIX Firebird.

CM. Tax>ke RDBSTIME_ZONES B mprmioskeHHHU “CHUCTeMHBIE TaGIUITHI”.

MaxkeT RDB$TIME_ZONE_UTIL

[TakeT RDB$TIME_ZONE_UTIL makeT COMEpP>KUT MHPOIEAYPHl M QYHKITMH JI PaGOTHI C YaCOBBIMHU
II0sICAaMHU.

[Togpo6HOe omrcaHMe TaKeTa Bbl MOKeTe HariTu B ceKITuu RDBSTIME_ZONE_UTIL riaBsl "CUCTEMHBIE
IIaKeTsl".

3.4.9. O6HoBNEeHMe 6a3bl AAaHHbIX YAaCOBbIX NOSICOB

YacoBple II0sicA MEHSIOTCSI 4aCTO: KOHEUHO, KOIZla 3TO IIPOMCXOMUT, >KejlaTeJbHO KaK MOKHO
CKOpee 0OHOBUTH 6a3y TaHHBIX YaCOBBIX II0SICOB.

Firebird xpanut sHauenusa WITH TIME ZONE, mepeBemeHHble BO BpeMsa UTC. IIpefIIo/I0KUM, YUTO
3HaueHHe CO3[aHO C IIOMOINBI0 OJHOM 06askl JAaHHBIX YacoBOIO IIosica, M Oojiee IIO3Hee
0OHOBJIEHHe 3TOM 6ashl JaHHBIX MU3MeHsAeT MHGOPMAIIHIO B JHalla30He Halller0 COXPaHeHHOIO
sHaueHHs. Korma aTo sHaueHHe OyjeT IIPOYMTAHO, OHO OYZEeT BO3BPAIl[eHO KaK OTJIHYHOE OT
3Ha4YeHUs, KOTOpoe OBLJI0 COXpaHeHO U3HaYaIbHO.

Firebird ucnonb3yer IANA 6a3y JaHHBIX YaCOBBIX MHOSICOB uepe3 6ubauoTeky ICU. BubiauoTeka
ICU, nmpexacraBiaeHHass B KoMiuleKkTe Firebird (Windows) wiM yCcTaHOBJIEHHAas B OIlepPalfiOHHOM
cucteMe POSIX, MHOIZIa MOYKeT UMeTh yCTapeBIITyI0 6a3y JaHHBIX YaCOBBIX II0SICOB.

OOHOBJIEHHYI 6a3y JaHHBIX MOKHO HalTHU Ha 3TOU crpaHulle B FirebirdSQL GitHub. MM ¢aiina
le.zip o00603HauaeT NOPIMOH IIOPSIAOK OAWTOB ¢ SIBJIIETCI HEOOXOAUMBIM (aljioM [JId
OO0JIBIIMHCTBA KOMIIBIOTEPHBIX apXUTEKTYP (cCoBMeCTUMBIX ¢ Intel/AMD x86 miu x64), B TO BpeMs
Kak be.zip o603HauaeT apXUTEKTYPHI C IIPIMBIM IIOPSAKOM 6alTOB X HEOOXOAUM B OCHOBHOM JIJIS1
KOMIIBIOTEPHBIX apxuTeKTyp RISC. CopepxkuMoe zip-paia [O/DKHO OBITH H3BJI€YEHO B
rogKaTasior /tzdata ycraHoBkH Firebird, mepesamnucsiBas CyIeCTBYIOIIHe GaliIbl *.res.

/tzdata—2aT0 KaTaJsor 0 yMOJIYaHUI0, B KOTOpoM Firebird uier 6a3y JaHHBIX

YaCOBBIX I0SICOB. ET0 MOJKHO IIepeoIIpeie/IMTh C IIOMOIIBI0 IIepeMeHHOM Cpe/bl
ICU_TIMEZONE_FILES_DIR.

3.5. CuMBOJIbHbIE TUMbI AAaHHbIX

B CYB/], Firebird gy pab0ThI C CHMBOJILHBIMU JaHHBIMU €CTh TUIIbl GUKCUPOBaHHOMU JIUHBI CHAR
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U nnepeMeHHOM UITUHBI VARCHAR. MakKcUMaIbHBIU pasMep TeKCTOBBIX JAHHBIX, XPAHAIIINUICI B 9TUX
THUIIaX JMaHHBIX, cocTaBiasgeT 32767 6auT maa CHAR m 32765 6auT mist VARCHAR. MakcumasibHOe
KOJIMUECTBO CUMBOJIOB, KOTOPO€ IIOMECTUTCI B 3TOT 00bEM, 3aBUCUT OT HCIIOJIb3yeMOro Habopa
cruMB0JI0B CHARACTER SET. ITociemoBaTe/IbHOCTE COPTHPOBKY, 3afaBaeMasd IIpeioskeHueM COLLATE,
He BJIMgeT Ha 3TOT MaKCHUMyM, XOTSI MOJKeT IIOBJIMSATH Ha MaKCUMaJIbHBIM pasMep Jiro60ro
HUH/JIeKCa, KOTOPBIY BKJIIOUaeT CTOJIOeIl.

B ciiydyae OTCYTCTBUS IBHOTO yKas3aHWsA Habopa CHMBOJIOB IIPHU OIIMCAaHWUM TEKCTOBOIO 0O6bEKTa
6asbl JaHHBIX OyZeT UCII0JIL30BaThCI HAO0p CUMBOJIOB 110 YMOJIYaHUI, 3a/laHHBIN IIPU CO3JaHUN
6a3bl JaHHBIX. [IpU OTCYTCTBUU SIBHOTO YKa3aHUsI Habopa CUMBOJIOB, a TaK)Ke OTCYTCTBUS Habopa
CHMBOJIOB I10 YMOJIYaHUIO [IIs1 6a3bl TaHHBIX, I10J1e I1oIydaeT Habop cumMB0oJIoB CHARACTER SET NONE.

3.5.1. Unicode

B HacTosllee BpeMs BCe COBpeMeHHBIe Cpe/cTBa paspaboTKU mopzepkuBarT Unicode. Ilpu
BO3HUKHOBEHUU HeOOXOJUMOCTH HCII0JIb30BaHUS BOCTOYHOEBPOIIENMCKUX TEKCTOB B CTPOKOBBIX
IoJisIX 6aspl JaHHBIX WM [JId 60Jiee 3K30THYeCKUX andpaBUTOB, PeKOMeHAyeTCs paboTaThb C
HabopoMm cumBosioB UTF8. IIpyu 3TOM cilefiyeT UMeTh B BHUJY, YTO Ha OJAWH CHUMBOJI B JJAHHOM
Habope npuxomutTcd n0 4 6aur. CiegoBaTeJIbHO, MaKCHMasJlbHOE KOJIMUYECTBO CUMBOJIOB B
CUMBOJIbHBIX TIOJIIX COCTAaBUT 32765/4 = 8191.

IIpu aToM cieffyeT 06paTUTh BHUMaHMe, UTO GaKTHUEeCKH 3HadYeHHe IIapaMeTpa

o “bytes per character” 3aBUCHT OT JHanasoHa, K KOTOPOMY IIPUHAJJIEKUT CUMBOJL:
aHIJIUUCKHEe OYKBBHI 3aHUMAarT 1 6GalT, pyccKue OYKBBI— 2 6aiTa, OCTaJbHBIE
CHMBOJIBI — MOTYT 3aHUMATh 10 4-X 6AUT.

Ha6op cumBosioB UTF8 mopzep KuBaeT IOC/IENHIOK Bepcuio cTaHzapTa Unicode, 0 4 6alT Ha
CUMBOJI, II03TOMY [JII WHTEPHAIIMOHAJIbHBIX 06a3 peKOMEHIyeTCs HCIO0Jb30BaTh UMEHHO 3Ty
peasnsanuio noaaepskku Unicode B Firebird.

3.5.2. Ha6op cMMBONOB K/NIMEHTa

[Ipu paboTe cO CTpOKaMU Ba)KHO IIOMHUTHL O Habope CHMBOJIOB KJIHEHTCKOIO COeJUHeHUs. B
cy4dae pasjduyusd Habopa CHMBOJIOB, IIPU BbIZlaye pe3ysabTaTa I CTPOKOBBIX CTOJIOIIOB
IIPOUCXOLUT aBTOMaTHU4UecKas IIepeKoIUPOoBKa KakK IIPU Ilepefade JaHHBIX C KJIMEHTa Ha cepBep,
TaK U B 00paTHOM HallpaBJIeHUU C CepBepa Ha K/HWeHTa. TO eCTh, COBEPIIEHHO HOpPMaJIbHOU
SIBJIIETCS CUTyalys, Korga 6asa cosgaHa B KopupoBKe WIN1251, a B HacTpoliKax K/IWEHTa B
napamMeTpax coemmHeHUs cTouT KOI8R mutm UTFS.

3.5.3. CneuynanbHble Habopbl CMMBOJIOB

Hab6op cumeo10e NONE

Ha6op cumBosioB NONE OTHOCHUTCI K CIeIlMaJbHBIM HabopaM CHUMBOJIOB. Ero MO’KHO
OXapaKTepu30BaTh TeM, YTO KaXK[bIi 6alT sIBJIAeTCHd YacThI0 CTPOKHU, HO B CCTeMe XpaHUTCA 6e3
yKasaHUM, K KakoMy ¢paKTHUeCKOMY Habopy CHMBOJIOB OHM OTHOCATCHA. PasbupaTbCs ¢ TAKUMU
OAaHHBIMU [OJ/DKHO KJIMEHTCKOe IIPMJIOJKeHHe, Ha Hero BO03JaraeTrcd OTBETCTBEHHOCTL B
IIPaBUJIbHOM TPAKTOBKE CHMBOJIOB U3 TaKUX IT0JIEH.
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Hab6op cumeo.108 OCTETS

Taxoke K cHenuaJbHBIM HabopaM CHUMBOJIOB oTHocuTca OCTETS. B sToM ciyyae [aHHBIe
paccMaTpUBAaKOTCA KaK OaWThl, KOTOpPble MOTYT B IIpHHIIMIIe He HHTepPIIPeTHPOBATBHCA Kak
cuMBOJIBL. OCTETS 1mo3BOJIsIeT XpaHUTh OUMHapHbIE JaHHbIE H/WUJIN Pe3ybTaThl Ppab0Thl HEKOTOPBIX
¢yHKkui Firebird. IIpaBUIbHOe 0TOOpa’keHHe NaHHBIX I10JIb30BaTeJI0, XPaHAIIUXCI B IIOJIAX C
CHARACTER SET OCTETS, Takke CTaHOBUTCSI 3a00TOM KJIMEHTCKOM CTOPOHBL IIpu pab6oTe cC
II0J00HBIMM JaHHBIMU CJIeflyeT TaK)Ke IIOMHUTB, 4TO CYB/| He KOHTPOIHUPYeT UX COZep KUMOoe U
BO3MOKHO BOSHUKHOBEHHe HCKJII0YeHUs IIpU paboTe Koja, KOrma MAET IIOIBITKA 0TOOparkeHUs
OMHAapHBIX JaHHBIX B JKeJlaeMOM KOJUPOBKe.

3.5.4. MNocnepoBaTesIbHOCTb COPTUPOBKU

Kaxgplii Habop CHUMBOJIOB HMMeeT IIOCJIeL0BaTeJIbHOCTh COPTHUPOBKU (COIIOCTaBJIeHUs) IIO
ymosruaHuio (COLLATE), KoTopas ompefiesigeT IOPSIA0K COIIOCTaBieHHsA. OOBIYHO OH obecrieunBaeT
yIIOpAi0YMBaHMe Ha OCHOBE YMCJIO0BOIO KOJa CHMMBOJIOB U 6a30BOe COIIOCTaBJIeHHE CHUMBOJIOB
BepXHEro M HIDKHEro perucrpa. Eciau 1y CTpOK TpebyeTcsl KaKoe-TO II0BefleHHe, KOTOpoe He
obecrieyrBaeTCs II0CI€0BAaTEIbHOCTHI0 COPTUPOBKMU II0 YMOJIYaHUIO, U [JI1 3TOro Habopa
CHMBOJIOB IIOJIepKHMBaeTCd IIOAXOJdIllee ajJbTepHATUBHAs COPTHUPOBKA, TO B OIIpe/iesIeHUH
CT0JI0ITa MOXKHO yKa3aTh IipegiiokeHue COLLATE collation.

[Ipepimoxxkerue COLLATE collation MOXKeT TIPUMEHATHCI B JIPYIrUX KOHTeKCTaX IIOMHMMO
oIIpefiesieHUs1 cToJIOIa. /lJIg oIlepallMi CpaBHeHUs O60Jibllle/MeHBbIle ero MOXKHO [00aBUTH B
npeioxeHre WHERE omrepaTopa SELECT. Ecyiv BEIBOZ, HEOOXOAMMO OTCOPTHUPOBATH B CIIEITHAIbHOU
aJIpaBUTHOM II0C/IEe0BATEeJbHOCTH MM 0e3 yuyeTa Perucrpa MU CylleCTByeT COOTBETCTBYIOIIlee
coriocrasJieHUe, TO npeaaoxkeHue COLLATE MokeT OBITH MCIIOJIL30BaHO B IipezyiokeHuu ORDER BY,
KOITla CTPOKU COPTUPYIOTCA 0 CUMBOJBHOMY ITIOJIIO, U B mpepajokeHuu GROUP BY B ciyuae
TPYIIIOBBIX OIlepaIiui.

He3aBMCMMBbIA OT perncTpa Nnomck
JIJ1s1 He3aBUCHUMOTO OT perucrpa IorucKa MO>KHO BOCII0JIb30BaThCAd pyHKITUett UPPER.

Joia  1oncka 6e3 y4yeTa perucrpa BBl MOYKeTe BOCIIOJIb30BaThbCcsa GyHKnusa UPPER misa
peoOpa3oBaHUd KaK apryMeHTa IIOMCKa, TaK U HCKOMBIX CTPOK B BEPXHUU pPerucCTp Iiepern
IIOIIBITKOM COIIOCTaBJIEHUS.

WHERE UPPER(name) = UPPER(:flt_name)

s CTpOK B Habope CHUMBOJIOB, IJI1 KOTOPBIX JOCTYIIHA COPTUPOBKA 6e3 y4yeTa perucrpa, Bbl
MOKeTe IIPOCTO IIPUMEHUTH COIIOCTaBJIeHHWe, UTOOBI HAIIPSAMYI0 CPaBHUTH apryMeHT IIOMCKa U
UCKOMBbIe CTPOKH. Hampumep, OpH HCIOJIb30BaHHU Habopa cuMmBOJIOB WIN1251 BBl MO>KeTe
HCII0JIb30BaTh JUISA 9TOM I1esi COPTUPOBKY PXW_CYRL He UyBCTBUTE/JILHYIO K PETUCTPY CUMBOJIOB.

WHERE FIRST_NAME COLLATE PXW_CYRL >= :FLT_NAME
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ORDER BY NAME COLLATE PXW_CYRL

Cm. makorce:

CONTAINING.

NMocnepoBaTenbHOCTY copTUpoBKkU ans UTF-8

Hmxke 1mpuBefjeHa Tab6JiHIla BO3MOJKHBIX IIOCJIelOBaTeJbHOCTEN COPTHUPOBKHU [id Habopa
cumBoJIoB UTES.

Table 10. ITocnedogamebHocmu copmuposku 0151 UTF8

COLLATION KommenTapuu

UCS_BASIC CopTHpoBKa paboTaeT B COOTBETCTBUH C II0JIO’KEHUEM CUMBOJIA B
Tabsurle (6UHapHas).

UNICODE CopTtupoBKa paboTaeT B cooTBeTcTBUU ¢ aaroputMom UCA (Unicode
Collation Algorithm) (as$paBuTHas).

UTEF-8 ITo yMOJITUaHHIO HCII0JIB3YETCS JBOUYHOE COIIOCTaBJIEHUE, HIeHTUYHOE
UCS_BASIC, xoTopoe 651710 06aBJIEHO JJI COBMECTUMOCTH ¢ SQL
CTaHZapPTOM.

UNICODE_CI CopTHpOBKa 6e3 yuyeTa perucTpa CUMBOJIOB.

UNICODE_CI_AI CopTupoOBKa 6e3 yuyeTa perucrpa U 6e3 yuera JUAKPUTUYECKUX 3HAKOB B

as1paBUTHOM IIOPSAJKE.

[IppMep COPTHUPOBKHU CTPOK i1 Habopa cuMmBosoB UTF8 6e3 yuéra perucrtpa CUMBOJIOB U
OTUAKPUTUYECKUX 3HAKOB.

ORDER BY NAME COLLATE UNICODE_CI_AI

3.5.5. NHAeKcpoBaHMEe CUMBOJIbHbIX TUMOB

[Ipy moCTpoeHUM HHJeKca II0 CTPOKOBBIM IIOJIIM HeOOXOJUMO YUYUTHIBATH OTpaHUYeHHe Ha
IJIMHY KJIloua UH7eKca. MakcuMasibHas UCIIoIb3yeMas [JIMHa KJII0Ua MH/eKca paBHa 1/4 pasMmepa
CTpaHULBL, TO ecThb OT 1024 (g cTpaHuIlbl pasMepoM 4096) no 8192 6alTOB (IJIg CTpPaHUIIBI
pasMepoMm 32768). MakcuMasbHasg AJIMHA HUHAEKCUPYeMOM CTPOKK Ha 9 6aliTOB MeHbIIe, YeM
MaKCUMaJIbHasl [JIMHA Ki4da. B Tabuuile IIpuUBefieHBbl [JaHHbIE [JII MaKCUMAaJbHOM [IJIMHBI
UHJIeKCUPYeMON CTPOKM (B CHMBOJIaX) B 3aBUCHUMOCTH OT pasMepa CTpaHUIBI U Habopa
CHMBOJIOB, €é MO>KHO BBIUHCJIUTS 110 CIeAyIolel popmyiie:

max_char_length = FLOOR((page_size / 4 =9) / N),

rge N—umncsio 6afTOB Ha IIpe/icTaBJIeHHUe CUMBOJIA.

Table 11. lauHa uHOeKcupyemMoil cmpokKu u Habop CUMB0.108
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Pa3smep MaxkcuMaJibHas JJIMHa UWH/IEKCHUPYyeMOH CTPOKH I/ HaGopa CHMBOJIOB,
CTpaHUIIbI 6aiT/CHMBOJI
1 2 3 4 6
4096 1015 507 338 253 169
8192 2039 1019 679 509 339
16384 4087 2043 1362 1021 681
32768 8183 4091 2727 2045 1363

B KOo[MpOBKaxX, HEUYBCTBUTEJIBHBIX K perucTpy (“_CI”), OAUH CUMBOJI B UHOeEKce
o OymeT 3aHHUMaTh He 4, a 6 6alT, II03TOMYy MaKCHMaJIbHad [jIMHA KJIO4a g
CTPaHUIIBL, HAIIpUMep A1 CTpaHUIlbl 4096 6aUT cocTaBUT 169 CUMBOJIOB.

[TocemoBaTeIbHOCTE COPTUPOBKU (COLLATE) TOXKe MOKeT IHOBJIMATH HAa MaKCUMaJIbHYI IJIUHY
UHJEKCUPYeMOU CTPOKHU. [TOJIHBIM CIUCOK AOCTYIIHBIX HAaO0pPOB CHUMBOJIOB U HeCTaHJapTHBIX
IIOPSIIKOB COPTUPOBKU JOCTYIIEH B IPUJIOKeHUHN Habopbl CUMBOJIOB U IOPSAKYA COPTUPOBKHU.

Cm. makoice

CREATE DATABASE, ITopsimok copTupoBKH, SELECT, WHERE, GROUP BY, ORDER BY

3.5.6. BINARY

BINARY sBiigeTcsd THUIIOM JAaHHBIX ¢ GUKCUPOBAHHOM JJIMHOM IS XpaHeHUs OMHapHBIX JaHHBIX.
Eciiv mepeaHHOE KOJIMYeCTBO OaWT MeHbllle OOBIBIEHHOM [AJIUHBI, TO 3Ha4YeHUe Oyner
IOIIOJTHEHO HYJIIMU. B cilydae ecid He yKasaHa JIJIMHA, TO CYUTAETCs, UYTO OHA paBHA eHUILe.

CuHmakcuc

BINARY [(<length>)]

o JdtoT TUI sBJsieTcd IceBAOHUMOM Tuna CHAR [(<length>)] CHARACTER SET OCTETS u
06paTHO COBMECTUM C HUM.
(r') JJaHHBIU THUII XOPOIIO ITOAXOAUT IJI1 XpaHEHUs YHUKAJIbHOIO UAeHTUPUKAaTOpa
- II0JIyYeHHOro ¢ moMoIbio ¢yHkmyu GEN_UUID().
CMm. makokce:

CHAR, CHARACTER SET OCTETS.

3.5.7. CHAR

CHAR gBJIsieTCa THUIIOM JaHHBIX QUKCUPOBAHHOM AJIMHBIL. EC/IM BBeIEHHOE KOJIMYECTBO CUMBOJIOM
MeHbIlle 00bSBJIEHHOMN IJIMHBI, TO II0JIe JOIIOJHUTCA KOHIIeBBIMHU IIpobesiaMU. B obieM ciaydae
CHUMBOJI 3alI0JIHUTEJIb MOXKET U He SIBJIATHCA IIPo6esioM, OH 3aBUCUT OT Habopa CHMMBOJIOB, TaK
HarpuMep, 11 Habopa cuMBOJIOB OCTETS — 3TO HOJIb.
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[TostHOe Ha3BaHuUe TUIlla AaHHBIX CHARACTER, HO Iipu pab6oTe HeT HEOOXOJUMOCTH HCIIOJIb30BAaTh
II0JIHble HaMMeHOBaHMs; UHCTPYMEHTHI 110 paboTe ¢ 6a30M IIpeKpacHO IIOHMMAKT U KOPOTKHe
HUMeHa CUMBOJIBHBIX THUIIOB JaHHBIX.

Cunmakcuc

{CHAR | CHARACTER} [(length)]
[CHARACTER SET <charset>] [COLLATE <collate>]

B ClIydae eC/Id He YKada3adaHa /IJINHA, TO CHUTAaeTCsd, YTO OHa paBHa €IHHHUIIE.

JlaHHBIM THII CHUMBOJIbHBIX JaHHBIX MOYKHO HCII0JIb30BaTh /I XpaHEeHHs B CIIPaBOYHHKAaX KOJIOB,
JJINHA KOTOPBIX CTaHAAPTHA U OIpeaeIEHHOM “IMMPHUHEI". [IpEMepoM TAaKOI0 MOXKET CJIY>KHTH
II0OYTOBBIM HHJIEKC B POCCUH — 6 CUMBOJIOB.

3.5.8. VARBINARY

VARBINARY gBJIsgeTCS TUIIOM I XpaHeHUs OMHApPHBIX JaHHBIX IIepeMeHHOM [JIMHBIL. PealbHBIN
pasMep XpaHMMOM CTPYKTYpPhl paBeH paKTUUECKOMY pasMepy JaHHBIX IUI0C 2 6aliTa, B KOTOPBIX
3aJjaHa JJIMHA I0JIS.

ITostHOe Ha3BaHue BINARY VARYING.

Cunmakcuc

{VARBINARY | BINARY VARYING} (<length>)

o JtoT THUII ABJsieTcd nceBgoHUMoM Tuna VARCHAR (<length>) CHARACTER SET OCTETS
U 00paTHO COBMECTUM C HUM.

Example 16. HcnoavzosaHue munog BINARY u VARBINARY ¢ PSQL

DECLARE VARIABLE VART VARBINARY(10);

Example 17. Hcnoav3oeaHue munog8 BINARY u VARBINARY npu onpede/ieHUU madauubl

CREATE TABLE INFO (
GUID BINARY(16),
ENCRYPT_KEY VARBINARY(100),
ICON BINARY VARYING(32000));

CMm. makoice:

VARCHAR, CHARACTER SET OCTETS.
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3.5.9. VARCHAR

VARCHAR siByisieTcss 6a30BBIM CTPOKOBBIM THIIOM /i1 XpaHEHUS TEKCTOB IIepeMeHHOM [IJIUHBI,
II09TOMY peaJIbHBIU pasMep XpaHUMOM CTPYKTYphl paBeH paKTUUECKOMY pasMepy JaHHBIX ILTH0C
2 6ariTa, B KOTOPBIX 3aJjaHa JJIMHa I10JI4.

Bce cuMBOJIEI, KOTOpEIE ITepeaarnTCd C KIMEHTCKOTO IIPHUJ/IOZKEHUS B 6&3y JaHHBIX, CHUTAIOTCA KaK
3Ha4YHMble, BK/II0OUad HadaJIbHbIE 1 KOHEYHEbIE HpO6€JIBHI)Ie CHMBOJIBI.

ITostHoe HasBaHue CHARACTER VARYING. MMeeTcsa u cokpaléHHBINM BapuaHT 3anucu CHAR VARYING.

CuHmakcuc

{VARCHAR | {CHAR | CHARACTER} VARYING} (length)
[CHARACTER SET <charset>] [COLLATE <collate>]

3.5.10. NCHAR

IIpencraBiseT CO60M CHMBOJIBHBIM THII JaHHBIX GUKCUPOBAHHOM JJIMHEI C IIpeoIpese e HHbIM
HabopoM cuMBOJIOB ISO8859 1.

CuHmakcuc

{NCHAR | NATIONAL {CHAR | CHARACTER}} [(length)]

CuHoHuUMOM saBJsieTcss HarnucaHme NATIONAL CHAR.

AHaAJIOTUYHBIA THUII TAaHHBIX [OCTYIIEH [UIA CTPOKOBOIO THIIA IlepeMeHHOMN [UIMHEL: NATIONAL
CHARACTER VARYING.

3.6. Jlornyeckmi Tvn faHHbIX

B Firebird 3.0 6171 BBe/IEH ITIOJTHOITEHHBIH JIOTHUECKHUM TUI JaHHBIX.

3.6.1. BOOLEAN

SQL-2008 coBMecTHMBIM THII JaHHBIX BOOLEAN (8 OuMT) BKiIIOUaeT pasU4YHbIe 3HaYEeHUA
uctuHHOCTU TRUE 1 FALSE. Ecsik He ycTraHoBjieHO orpaHuuenue NOT NULL, To Tum gaHHBIX BOOLEAN
HOJlepKUBaeT Takke 3HaueHWe UCTUHHOCTH UNKNOWN xak NULL 3sHaueHue. Crienpudpukaiiysg He
IeslaeT pasnuuusg Mexay sHadueHreM NULL sToro tuiia u 3HadeHweM HCTHHHOCTH UNKNOWN,
KOTOpOe fBJIsIeTCd pesyabTaToM SQL mpenykara, IIOMCKOBOTO YCJIOBUS WM BBIpa’keHUS
JIOTUYECKOTI0 THIIA. ITU 3HaUeHUs B3auMO3aMeHs1eMbl 1 0003HaYaroT OHO U TO JKe.

Kak ¥ B Jpyrux s3bIKax IIpOrpaMMHUpPOBaHUs, 3HaueHUs TUIla BOOLEAN MOryT 6BITH IIPOBEpeHBI B
HesBHBIX 3HaueHUsX HCTUHHOCTH. Hampumep, fieldl OR field2 mim NOT field1 saBisaroTcsa
IOIIyCTUMBIMU BBIpa’KeHUAMHU.
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OnepaTop IS

[IpequkaTel MOIYT HCIOJB30BaTh ollepaTtop Jlormueckwit IS [NOT] pmisg corocTaBiieHHS.
Hampumep, field1 IS FALSE, vm field1 IS NOT TRUE.

o e OmepaTopsl 3KBUBAJEHTHOCTHU (“=”, “!=”, “<>” © Op.) AOIIYCTUMBI BO BCeX
CpaBHEHUSX.
Mpumepbl BOOLEAN

INSERT u SELECT

CREATE TABLE TBOOL (ID INT, BVAL BOOLEAN);
COMMIT;

INSERT INTO TBOOL VALUES (1, TRUE);
INSERT INTO TBOOL VALUES (2, 2 = 4);
INSERT INTO TBOOL VALUES (3, NULL = 1);
COMMIT;

SELECT * FROM TBOOL

ID BVAL

1 <true>
2 <false>
3 <null>

IIposepka TRUE 3HaueHus

SELECT * FROM TBOOL WHERE BVAL

1 <true>

IIposepka FALSE 3HaueHus

SELECT * FROM TBOOL WHERE BVAL IS FALSE

2 <false>
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IIposepxa UNKNOWN sraueHust

SELECT * FROM TBOOL WHERE BVAL IS UNKNOWN

3 <null>

Jloeuueckue svipaxcerus 8 SELECT cnucke

SELECT ID, BVAL, BVAL AND ID < 2

FROM TBOOL

1D BVAL

1 <true> <true>

2 <false> <false>
3 <null> <false>

PSQL 06%88/1€HUSL C HAUANbHBIM 3HAUEHUEM

DECLARE VARIABLE VAR1 BOOLEAN = TRUE;

CpasHeHuss c UNKNOWN

-- [lonyCTUMbIi CMHTAKCMC, HO KAk W CpaBHeHue
-- ¢ NULL, Hmkorpa He BEpHET HM OfHOW 3anucu
SELECT * FROM TBOOL WHERE BVAL = UNKNOWN
SELECT * FROM TBOOL WHERE BVAL <> UNKNOWN

Mcnonb3oBaHwue Boolean ¢ APYrMmMUA TUNMaMUN AaHHbIX

XoTs BOOLEAN o cBoeM CyTH He MOKeT OBITH IIpeoO6pasoBaH B KaKOM-THUO0 APYroy TUII JaHHBIX,
HayuHas ¢ Bepcuu 3.0.1 cTpokn 'true' u 'false' (6e3 yueTa peructpa) 6yayT HESIBHO IPUBOTUTHCS
K BOOLEAN B BEIpasKeHUIX 3HAUYEHUM, HallpuMep

if (true > 'false') then ...

'false' mmpeo6pasyetcs B BOOLEAN. JIro6ast IOIIBITKA UCII0JIL30BAaTh JIorudecKue ortepaTopsl AND, NOT,
OR u IS moTtepraT Heymauy. Haripumep, NOT 'False' mpuBeET K OIIHOKe.

A BOOLEAN Mo>keT OBITH IBHO IIpe0Opa3oBaH B CTPOKY U U3 Hee ¢ TOMOI[bI0 CAST. 3HaueHure UNKNOWN
He JI0CTYIIeH IIpH IIpe06pasoBaHUHU K CTPOKE.
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Jpyrue sameyaHus
o * Tun gaHHbBIX BOOLEAN mpexcraBieH B API turiom FB_BOOLEAN u KOHCcTaHTaMH
FB_TRUE = FB_FALSE.

e 3gauenue TRUE 6ospire ueM 3HaueHue FALSE.

3.7. BUHapHble TUNbl AaHHbIX

3.7.1. BLOB

BLOB (Binary Large Objects, 6oJyiblliie ABOMYHBIE OOBEKTHI) IIPEACTaBJISIIOT COOOM CJIOKHBIE
CTPYKTYPBI, IpeJHa3HaYeHHbIe /I XpaHeHUsI TEKCTOBBIX U JBOMYHBIX JJaHHBIX HEOIIpeleIéHHOM
IJIMHBL, 3a4aCTyI0 0UeHb 60JIbIIOr0 06 hEMa.

CuHmakcuc

BLOB [SUB_TYPE <subtype>]
[SEGMENT SIZE <seg_length>]
[CHARACTER SET <charset>]
[COLLATE <collation name>]

COKpaw,éHHbL CUHMAKCUC:

BLOB (<seg_length>)
BLOB (<seg_length>, <subtype>)
BLOB (, <subtype>)

Pa3M€p ceameHma:

VkasaHue pasMepa cermeHTa BLOB gaBjgeTcd HEKOTOPHIM aTaBU3MOM, OHO HIET C TeX BPeMEH,
KOIZja IIpUJIOKeHUs A1 paboThl ¢ qaHHbpIMU BLOB nucanucs Ha C (Embedded SQL) mipu oMoy
GPRE. B HacToAIIMM MOMEHT pasMep cerMeHTa IIpH paboTe ¢ JaHHBIMU BLOB orpepesseTcs
KJIMEHTCKOM YacCThI0, IPUYEM pasMep cerMeHTa MOJKeT IIpeBHIIIaTh pasMep CTPaHUIIbI JaHHBIX.

MoaTunbl BLOB

[Hoxarun BLOB oTpa)kaeT IPUPOJY JaHHBIX, 3alIMCAaHHYIO B cToJI6Ile. Firebird mpemocrasiiser iBa
IIpefoIIpe/ieIEHHBIX ITOITHUIIA JJIS1 COXpaHEeHUS I10/1b30BaTeIbCKUX TaHHBIX:

Moarum 0 (BINARY)

Ecyiu IIOATHUIT He yKasaH, TO JaHHble CYUTAIOTCA He TUIIM3UPOBaHHBIMU U 3HaUYeHUe IT0JTHUIIA
npuHuMaeTcad paBHBIM 0. IlceBmoHuM moxTuma O—BINARY. 3TOT HOATUII yKasbIBaeT, UTO
JaHHble UMel0T ¢opMy OMHapHOro ¢daiyla WUiIM I0TOKa (M300pakeHHUe, 3BYK, BHUe0, $anbl
TeKCTOBOrO IIporeccopa, PDF u T.11.).

Hoatun 1 (TEXT)

IlogTun 1 mumeeT IiceBLOHUM TEXT, KOTOPBIM MO>KeT OBITH MCIIOJIb30BaH BMECTO YKa3aHUS
HoMepa nmoaTuria. Hammpumep, BLOB SUBTYPE TEXT. 3To crieriaIM3upOBaHHBIN IOATUIL, KOTOPHIHI
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UCII0JIB3YeTCs IJIs1 XpaHeHUs TeKCTOBBIX JaHHbBIX 00JIBIIOro 06 béMa. /lj1s1 TeKCTOBOTO II0ATHIIA
BLOB Mo>KeT OBITH yKa3aH Hab0p CHUMBOJIOB W HOPSAAOK copTHpoBKH COLLATE, aHa/IOrM4YHO
CUMBOJIBHOMY IIOJIIO.

Ilob3osamesibckKue noomunst

Kpome TOro, CyIecTByeT BO3MOKHOCTD ZI00aBJIEHUS I10/Ih30BaTeIbCKUX MOATUIIOB AAHHBIX, /IS
HUX 3ape3epBHpPOBaH HHTepBaJ 0T -1 1o -32768. Ilosb30BaTeJIbCKUE IIOATHUIIBI C
IIOJIOKUTEJILHBIMI YHUCJIaMHU He IIO/Iep>KUBAIOTCS, IOCKOIbKYy Firebird wcrosbdyeT uwmcia
6oJIbllle 2 111 BHYTPEHHUX IIOATUIIOB MeTa/JaHHBIX.

Ocob6eHHocT BLOB

Pasmep

MaxkcumasbHBIM pasmep I1osig BLOB orpaHuuyeH 4I'6 U He 3aBUCUT OT BapHaHTa cepBepa, 32
OUTHBIM WX 64 OUTHBINA (BO BHYTPEHHHUX CTPYKTypax, CBI3aHHBIX ¢ BLOB IIpuUCyTCTBYIOT 4-X
O6aviTHble CcuéTyukH). /11 pasMmepa crTpaHUIBl 4096 MakcuMaJbHBIM pasmep BLOB moss
HeCKOJIbKO Huke 2 I'6.

Onepamopbl U 8bIpaxtceHUs,

TexcroBble BLOB J1r0601 UIMHEL U € JIF0OBIM HAa60pPOM CUMBOJIOB (BKJ/IrOUasg multi-byte) MoryT 65ITH
HCII0/Ib30BaHBI IIPAKTUYECKH C JIF0OBIMHU BCTPOEHHBIMU QYHKIIUSAMU U OllepaTOpaMU.

ITo/THOCTBIO IIOAAEP?KUBAIOTCA CIEAYIOIIIHE OII€epaTOPhI:

= (TIpricBOeHUE)

=, <>, <, <=, > >= (cpaBHEHUe)

| (KoOHKaTeHaITHs)
BETWEEN, IS [NOT] DISTINCT FROM,
IN, ANY | SOME,

ALL
YacTUYHO IOIIEP>KUBAIOTCS CJIEYIOIIIIE OIIepaTOPhL:
* BO3HHUKaeT OIITHOKa, B CIydae ecJid BTOPOM apryMeHT 60JIbIe WK paBeH 32 K6

STARTING [WITH], LIKE,
CONTAINING

» IIpeyio’keHUs1 arperdpoBaHUsl paboTAlOT He C COAep