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Beryn

Tennenuii po3BUTKY Cy4acHHX KOMI'IOTEPHHUX TEXHOJIOTIH y HampsMKy ¢opMmyBaHHs iH(opma-
IHHOTO CYCHiJIbCTBA 3MIHIOIOTH AKIEHTH IIOJI0 3aCTOCYBaHHs 0a3 JaHWUX: BOHU CTalOTh BAXKJIMBUMH
MPOAYKTaMU BUPOOHHUITBA 1 CIIOXKMBaHHS iH(pOpMAaLlii, a HE JUILIE IHCTPYMEHTaMU aBTOMAaTU3alil pi3HUX
BUJIB MisUTbHOCTI mroAwHU. lle, CBO€r0 deproro, BHMarae I€BHUX 3aco0iB, siki O 3abe3meuyBamu
MOJKJIMBICTh BHUKOPHCTaHHSI 0a3 JaHUX «HE3AJICKHO» BiJi 3aC00iB IXHHOTO CTBOpEHHs Ta (hopMyBaHHSI,
T00TO Bijm cucteM kepyBanHs 06a3amu nanux (CKB/I).

Ha punky nporpamHoro 3abe3nedeHHs! JOCTYIHI KOoMepLiiiHi Ta BinbHOBKKBaHI pemsuiiHi CKB/]
(manpuknan, Oracle Database Server, Microsoft SQL Server, PostgreSQL, MySql Tomo), 1o
MiATPUMYIOTh CTaHIAPTHY MOBY noctyiy 10 AaHux SQL [1]. OqHak BaXKIMBUM HETONMIKOM IIHX CHUCTEM €
came BizxuieHHs BiJ cranaapty SQL (Tobto miaTpumka pisHux aianektiB SQL) 1 nocsrHeHHsT BUCOKOT
MPOAYKTUBHOCTI OIPALOBAHHS JaHUX. A 1€ MPUBOIUTH J0 «3alie)kHOCTI» 0a3 nanux (bJ1) Bix KOHKpeTHOT
CKB/] y Bunaakax, KOjau NPOLyKTHBHICTb CUCTEMH HE € KPUTUYHOIO.

3B’fI30K BHCBITJICHOI MP00JIeMH i3 HAYKOBMMH 3aBJIAHHIMH

Meroto crarti € moOynosa XML-3aco06iB renepyBanns SQL-cueHapiiB, 31aTHUX HaJaIITOBYBATUCS
Ha 3anany CKB/I.

HaykoBa HOBHM3Ha cTaTTi moJisirae y mo0y/1oBi Merony reHepyBants SQL-ciieHapiiB 3a J0MOMOI00
XSLT-nepeTBOpeHsb.

[lpaktnyHa 1iHHICTE cTaTTi moysirae 'y moOyaoBi XSLT-nmeperBopeHb [jisi TeHEepyBaHHS
SQL-cuenapiis, 31aTHuX HanamroByBaTucs Ha 3ajany CKB/I.

AHaJi3 OCTaHHIX JOCTiAKeHb

XML (Extensible Markup Language) — MoBa pO3IMIUPIOBaHOI PO3MITKH — II€ CTaHAAPT JUIs
CTBOPEHHSI MOB PO3MITKH, 110 ONHMCYIOTh CTPYKTYpH naHuX [2]. Ockineku XML, 30kpeMa, po3risaaeTbes
K CTPYKTypa JaHMX B OIHUCI JIOKYMEHTa, TO JIOTIYHO HOr0 BHKOPHCTOBYBATH SIK 3aci0d omucy
CTpYKTypoBaHuX aaHuxX. Sk ¢popmar nannx XML mae aekinpka nepesar. 30Kkpema, BiH CaMOOIMCYBaHUiA,
1o 3abe3neyuye Jerke HOoro ompamroBaHHS 3a JOMOMOIOI0 Pi3HUX MPOrpaMHuX 3aco0iB. OgHaK BiH Mae i
HEJIOoNIKY, Hanpukiag, XML € 3aHaiTo TPOMI3JKUM B OIMUCI JaHUX, & TOMY Hee(EKTUBHUM Yy HIBHIKOMY
JOCTYIl A0 AaHUX Yepe3 BEJIMKY KUIBKICTh TEKCTOBHUX IepeTBOpeHb. 3 iHmoro 6oky, XML ta XML-
TeXHOJIOril He MoxHa po3risiary sk noBHoIiHHY CKBJl. Xoya XML nae 3mory peanizyBatu J0CTaTHbO
eJIEMEHTIB 3BHYaiiHUX 0a3 naHux (30epexxeHHs y ¢popmari XML-10KyMeHTIB, cCXeMH JaHUX 32 JOMOMOTOI0
DTD ta XML Schema, moBu 3amutiB sk XQuery i XPath, XQL, XML-QL, QUILT, SQL4X Tormuo,
nporpamui iHTepdeiicu sk SAX, DOM, JDOM), BiH Ma€e HEIOJIKH, 110 HE JAlOTh 3MOTH BBaxkaTh XML
"crpapxkHbor0" CKB/I. 3okpema, XML He miaTpuMy€e TaKuX BaXKJIMBHUX €JIeMEHTIB B/, ik eKOHOMIYHICTb

289



30epekeHHs, iHAeKCH (€eKTHBHUN TMOINYK JaHMWX), OEe3MeKy, TpaH3aKilii Ta IHTerpOBaHICTh JAHHX,
0araTOKOpPHCTYBALbKUI TOCTYH, TpUrepH, neperiasian tomo. Omke, XML-10KyMeHTH MOXHa BHKOPHC-
ToByBaTH siIK BJl, olHaK 1€ JOUIIBHO POOUTH JIMIIE B OKPEMHUX BUNAJKaX (Y Cepe/lOBUIIAX 3 HEBEIUKOO
KUIBKICTIO JAaHUX a00 HEBHCOKMMM BMMOTaMH 10 NPOAYKTHUBHOCTI). IlepeBarkHO 1e cTOCyeThes 3anad
nepeHeceHHs (peruiikauii, 30epe’keHHsI TOLO) AaHUX Y PO3IMOJIUIEHUX B MpOcTopi 1 vaci iHpopmamiitnux
cuctemMax (PO3MOJUICHICTh Yy MPOCTOPI O3HAYa€ HasBHICTH (Di3UUHO po3auvieHux By3iB B/, posmomi-
JICHICTh B 4aci 03Hada€e MOTpedy TMMYAacOBOTrO 30€peXEHHs JAaHUX HE3aJEKHO BiJ MOTOYHOIO BHKOPHC-
taHHs b/l 3 MeToI0 IXHBOTO OIPALIIOBAaHHS B Maii0yTHHOMY).

IcHye nekinbpka MeTofiB mojaHHs JaHux y XML-nokymenTax [3]: BijoOpakeHHsT Ha OCHOBI I1a0JIOHY;
BiIoOpaXkeHHs1 Ha OCHOBI Mozienti. B pasi BimoOpakeHHs1 Ha OCHOBI 1Ia0JIOHY MK AoKyMeHTOM 1 BJI He icHye
HarepeZl BU3HAYCHOI OJHO3HAuHOI BinnoBigHocTi. KoxkHOro pasy 3a morpeOu nepeHeceHHs maHux y XML-
JOKYMEHT CTBOPIOETHCSI IIAOJIOH, y SIKWM BCTABIISIIOTBCS CIEL{abHI KOMaHIM, IO ONPAlbOBYIOTHCS
nporpamMaMu NepPeHECEeHHs JaHuX. Y BiIOOpaKeHHSX Ha OCHOBI MojieNied aHi y XML-0KyMeHTI 1oIar0ThCsl
BIJIMOBIJTHO IO HArepesl BU3HAYCHOI Mojeii JaHux. Lled miaxim mae 3Ha4yHI IepeBard 3a MPOCTOTOK —
JIOKyMEHT MICTUTb JIUIIIE CTPYKTYPOBaHi JIaHi i HIY0ro 3aiiBoro. [ HydKiCTh BUKOPHCTAHHS JUTA PI3HOMAHITHIX
3a/1a4 JIOCSIraeThesl iHTerpamieto i3 3acobamu meperBopeHHs XML-nokymentiB sik XSLT [4]. Cyuachi
pemsinifini CKB/] nepeBaykHO MiATPUMYIOTh 00’ €KTHO-PEIISLIINHY MOJEb BigoOpaxeHHs qaHux B XML. ¥V
LLOMY BiJtoOpakeHHi 1aHi y XML-0KyMEHTI MOJICITIOIOThCS ISPEBOM 00’ €KTIB, CIICHU(PIUYHHUX IS LIOTO TUITY
JOKYMEHTIB. THUIH eNleMeHTIB 3 aTpuOyTaMH Ta BMICT €JIEMEHTIB MEpeBaKHO MOJETIOI0ThCs Kiacamu. Kiacu
BiToOpaxkaroThes y TabnuIli (BiIHOIIEHHS), CKAISIPHI BIIACTUBOCTI — B KOJIOHKH (aTpuOyTH).

HayxoBi pocmimkenHs y Hampsimi nogaHs pensmiiianx bBJ] 3a momomororo XML-mokyMeHTIB
MIEPEBAYKHO 3BOSITHCS JIMIIE 70 BIIOOpaKCHHS NaHUX (HANPUKIa, [S]), Toal sk MeToau onucy cxem b/l,
00MEXEHb IUTICHOCTI Ta 3amuTiB 10 0a3 AaHUX (PAKTUYHO HE PO3IIIAAA0ThCS. 3 1HIIOrO0 OOKY, Taka MOBA,
sk XML Schema, € mpumatHOrO Ui BiOOpaXX€HHS CXeM peNsmiifHuX 0a3 maHwx [6], oJHaK BOHA €
HEJOCTaTHBOIO JUIsl BiZOOpaKeHHs 3B S3KIB MK JaHUMH (HAIMPHKIIAJ, YacOBO-3AJICKHI JaHI MICTAThH
NPUYMHHO-HACTIIKOBI 3B’SI3kM B 4Yaci [7]), OCKIILKM 3a JOMOMOTOI0 Hei OomucyroTh cxemu XML-
nokymenTiB. Kpim toro, XML Schema opientoBana nepemyciMm Ha Bamiganito XML-10KyMeHTiB, a HE Ha
BimoOpakeHHs1 cxemu bJ[ 3aramom, a mpu nepenecenHi ganmx 3 b/l y XML-dopmaT Taka Bamigamist He
3aBXKAM € KPUTUYHOO, OCKiIbkH Ti cami cydacHi CKBJl maioTe 3Mory renepyBaTH «paBumibHi» XML-
nokymeHnTu. Ockinbkn Metagani (tooto cxema bJ1) B CKBJl pessiuiiiHOro THILy MepeBa)xHO 30epirarThes
Oe3nocepenHb0 y 0asi JaHMX y BUIJIAIIL CHEliaibHOrO cloBHHMKA jaHuX [8], To XML-hopmat moxxHa
BUKOPHUCTOBYBATH JJIsl OIMCY HE TIIBKU JaHUX, ajie ¥ MeTaJaHux. A 1ie o3Hauae, 1o XML-TtexHonoris nae
3MOTy CTBOpUTH Kpoc-tatdopmui BizHocHo CKB/] 3acobu nepenecennst b/l (To6To nanux i Metaganux).

IlocTanoBka 3amaui

3amaya nepeHeceHHs pemsanidaux bJl B XML-popmar i HaBmaku 3BOAWUTHCS 1O TaKHUX JIii:
1) BimoOpaxeHHs MaHUX 1 MeETaJaHWX 3a JOMOMOror crenianbHux XML-mokymenTiB (puc. 1);
2) po3pobnenns HeoOximunx XSLT-neperBopens, ki 6 3abesnedyBanu rerepyBanHs SQL-cuenapiiB 3
XML-nokymeHTiB BinnoBigHo go mianekty SQL (puc. 2). HeobxinHo BuOpatu emuny XML-MoBy st
OMKCY JAaHMX 1 MeTajaHux y crerianbaux XML-gokymenTax (e moB’si3aHo 3 tum, 1o pisHi CKBJI
MOXYTh T€HEpYBaTH pi3He 00’ €KTHO-pessiliiiHe BiOOpa)KeHHS NaHMX, 1 A 30epeXeHHs Kpoc-IuiaT-
(dbopMHOCTI 11 BimoOpakeHHs Tpeba repeTBoputy B enuauil XML-dopmar).

OB’exTHO-
pensuinHe XSL-npouecop XML-oOKyMeHT
BigOOpaxKeHHs

XSLT-
NepeTBOPEHHS

Puc. 1. Cxema 6ioobpadicenss 0anux i MemaoaHux
3a donomoeoio cneyianviux XML-0oxkymenmis
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XML-aokyMeHT

XSL-npouecop

SQL-cueHapin

XSLT-
HanaluTyBaHHs

Puc. 2. Cxema eenepayii SQL-cyenapiis 3i cneyianvuux XML-0oxymenmis

Bubepemo 3a emmny XML-mMoBy mnomanas ganmx Ta Mmeragannx XTDQML (eXtended Time-
Depended Query Markup Language) — XML-MOBY poO3MITKH 4YacOBO-3aJIe)KHHMX 3alHTiB i JgaHuX [7].
OcHOBHI i CTPYKTYpHIi eIleMEHTH MOJIaHO Ha puC. 3-5.

OcHoBHUIi MaTepian

Baza gaHunx

database
I
[ |
HasBa BigHoweHHs
name table
\
\ \
Hassa Cxema BiAHOLLUEHHSs
name scheme
lcTopia
history
\
\ \
Mopisa Yac
event time
\ I
ATpubyT
column
\
\ \ \
Hasea Tun 3Ha4YeHHs 3a 3aMOoBYYyBaHHAM

name type default

Puc. 3. Cniggionowenus meeie XTDQML 0ns gidobpasicenns cxemu B/

ATpubyT
column
\
\ \ \
MepBUHHUNA KNO4Y YHiKanbHUA K04 O6OB’A3KOBICTb
pk uk notnull
HasBa HasBa YHiKanbHWA KIToY
name name uk
\
\ \
3OBHILLUHIA KI1tOY HasBa YmMoBa
fk name condition
\
\ \ \
Hasea BigHoweHHsA-Tab. ATpubyT
name tablename column

Puc. 4. Cniggionowenns mecie XTDQML 0as gioodpadicennsn obmedxncens yinichocmi bBJ]
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Baza gpaHnx

database
I
[ _ |
Hassa BigHowWeHHS
name table
\
\ \
Hassa OaHi
name data
KopTex
row
ICTOPUYHNIA KOPTEXK
historyrow
\
\ \
Mopisa Yac
event time
\ I
ATpunbyT
column
\
\ \

HasBa 3Ha4eHHsA
name value

Puc. 5. Cniggionowenns mezie XTDOML ons emicmy B/

BinoOpakennst nanux i meraganux 3a ponoMorord XTDQML-mokyMeHTIiB mossrae y BCTaHOBJICHHI
BiJIMOBITHOCTI MiK TeraMu 00’ €KTHO-PEISIIHHOrO BiOOpakeHHS TaHWX, OTPHUMAHOTO 3aco0aMu pels-
uitnoi CKB/l, i reramu XTDQML. Ockinbku 11e BiqoOpa)XeHHsI MOJArae y mepeTBopeHHi ogaoro XML-
JIOKyMEHTA Ha 1HIIHH 1 € TUIOBOIo npouenypoto st XSLT, To Mu He OynemMo po3risiiaTa Horo.

I'enepartisi SQL-crieHapiiB Ha ocHoBi X TDQML-10KyMEHTIB TOJIATaE y BCTAHOBJICHHI BiJIIOBIIHOCTI
MDK TeraMH Ta eJieMeHTaMM BianoBiaHux SQL-3amuTiB 3a gornomororo creriaibiux XSLT-nepeTBopeHs, ski
BCTAaHOBITIOIOTH BiOBITHICTH Mixk Teramu X TDQML 1 3armramu (enemenTamu 3armuTiB) MoBr SQL.

Jnst imoctparii po3risiHemMo numie Meron reHepariii SQL-ciieHapiiB cTBOpeHHs Tabmuik. MeToau
redepaiii iHmmx SQL-cuenapiie 3a momomororo XTDQML posrasgaru He OynemMo, OCKIJIbKH BOHH
OyIyroThCs 3a aHAJIOTIiEr0 10 TeHepanii SQL-ciieHapiiB cTBOpEHHS TaOJIHIIb.

Hns modynoBu SQL-crieHapiiB cTBOpeHHST TaOmuIb po3risiHeMo iepapxito XTDQML-reriB mmns
onucy cxemu PbY3]l, nogany Ha puc. 3, ae:

e database Binnosinae SQL-cuenapito;

e table Bimnoinae SQL-3amuTy Ha CTBOPEHHS TaOIHIII.

[TobynoBa SQL-crienapito mounHaeThCs 3 onpalroBaHHs Tera <database> sk KOpPEHEBOTO eleMeHTa
XTDQML-nokymenTa:

<xgl:stylesheet version = '1.0'
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform' >
<xsl:template match="database">

-- SQL-cueHapiM CTBOpPEeHHS 0al3M IaHUX

-- <xsl:apply-templates select="name"/>
<xsl:apply-templates select="table"/>

</xsl:template>

<xsl:template match="name">
<xsl:value-of select="."/>

</xsl:template>

<!--table-->

</xsl:stylesheet>

Psaxom "<!--table-->" mo3HayeHo wMiclie, KyJu 3alHCYIOTHCS yCi HACTYIHI MEPETBOPEHHS, IO
CTOCYIOThCS TaOJINIb 0a3K JaHHX.
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3a3HauuMo, 110, SIKIIO A 0asu AaHUX BU3HAYEHO HA3By <name>, TO BOHA BiJOOpasUTbCS SIK
komeHTap SQL-cueHapito 3a JONOMOTOIO BIJIOBIAHOTO MpaBMiIa ONpAlOBaHHS Tera <name>. Takox 1e
MIPaBUIIO JIIATUME ISl YCiX €JIEMEHTIB 0a3u JaHuX (TaOmuIl, aTpuOyTH TOIIO), sIKi MAFOTh Ha3BH.

Koxxen Tter <table> mociizoBHO oOmpanbOBYeThCS y mapi 3 Terom <scheme> 3a I0MIOMOroo
BIAMOBIAHMX MpaBwil. HasBHICT OKpeMoro mpaBuia Uil eleMeHTa <scheme> 3a0e3neuye onparoBaHHs
JIMILIE CXeM TaOJINIb, OCKUIBKH Ter <column> Moske OyTH fIK y CXeMi, TaK i y BMIiCTi TaOnuIi:

<xsl:template match="table">

-- CrBoOpeHHs Tabmmui <xsl:apply-templates select="name"/>

CREATE TABLE <xsl:apply-templates select="name"/> (
<xsl:apply-templates select="scheme"/>

)

</xsl:template>

<xsl:template match="scheme">
<xsl:for-each select="column"s>
<xsl:apply-templates select="name"/>
<xsl:text> </xsl:text>
<xsl:apply-templates select="type"/>
<xsl:text> </xsl:text>
<xsl:apply-templates select="default"/>
<xsl:text> </xsl:text>
<xsl:apply-templates select="constraint"/>
<xgl:if test="not (position()=last())">

<xsl:text>,</xsl:text>

</xsl:1if>

</xsl:for-eachs>

)

</xsl:template>

<!--type-->

<l--default--»>

<!--constraint-->

Psaxamu "<!--type-->", "<!--default-->" ta "<!--constraint-->" mo3HaueHo MicIIsl, Ky 3alHUCYIOTHCS
HACTYIHI NEPETBOPEHHS, 1[0 CTOCYIOTHCS THUIy aTpuOyTa, 3HAUCHHS 3a 3aMOBUYBAHHSM Ta OOMEXKEHb
LIJTICHOCTI.

s onpamtoBanHs Tera <column> icCHye €IuHE NPaBUJIO HE3aJEKHO BiJ TOTo, A0 SKOI Ipynu
HalekuTh atpudyT (paktruHo mis SQL-3anuTy Ha CTBOpEeHHs Tabnwmii enemeHTH <history>, <event> i
<time> € 3aiiBuMu, a ToMmy XSLT-miepeTBOpeHHS ITHOPYIOTH).

Ter <type> BioOpaxkae THIT IaHUX aTpUOyTa, KU JIOMyCKAE IM'SITh OCHOBHUX MOXKJIMBHX 3HAYCHB:
CUMBOJIBHUH 3 (PIKCOBAaHOIO JIOBXKMHOI (char), CUMBONBHHI 3 IUIaBalOYOI0 JIOBXKUHOIO (varchar),
quCIoBUi (numeric), yacoBuii (date), a Takox inTepsan (interval):

<xsl:template match="type">
<xsl:apply-templates select="char"/>
<xsl:apply-templates select="varchar"/>
<xsl:apply-templates select="numeric"/>
<xsl:apply-templates select="date"/>
<xsl:apply-templates select="interval"/>

</xsl:template>

<!--typedefs-->

Psiaxom "<!--typedefs-->" mo3HaueHo wmicie, KyJIu 3alHCYIOThCSl TIEPETBOPEHHS 110/I0 BU3HAYCHHS
TUMIB aaHuX. Tunu nanux y pisaux pemsuiiaux CKBJl (i BimmoBimHux Bepcisx SQL) peanizyrorbes
HeoaHakoBo. Hanpukinaza, cMMBOJIBHUIN TUN 3 TUIABAKOYOIO TOBKUHOIO MoKe 3anucyBatucs sk VARCHAR,
VARCHAR2 yu CHARACTER VARYING, a uyucnoBuii Tunm — sk NUMERIC un NUMBER. Jlesxki
CKB/l miaTpuMyroTh yCi BapiaHTH 3ammcy, a AesKi — Jdiie OAWH 3 HuX. lle mpuBOauThH 10 HasSBHOCTI
pisHux mianektiB SQL, 110 BigoOpaXka€TbCs MEBHUMHU BiIMIHHOCTSAMHU y cuHTakcuci SQL-3amwutiB, sKki
HeoOxigHo BpaxoByBatu y XSLT-neperBopennsix. Hactymne XSLT-neperBopeHHs BiioOpaxkae 3araibHy
CXeMy BH3HAYCHHS THITY JIAHUX:
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<xsl:template match="typename">
SQLTYPE<xsl:text> (</xsl:text>

<xsl:value-of select="."/><xsl:text>)</xsl:text>
</xsl:template>

Tyt 3amicTb psnka typename 3anucyerbes HazBa X TDQML-tera, sikuii BigoOpaskae oJMH 3 THITIB
nanux. Psjgox SOQLTYPE no3Havae BIIMOBIAHUN THIT JaHKUX 3a cTaHgapToM SQL.
OnpallbOBYIOUYH 3HAUYCHHS 3a 3aMOBUYBAHHSIM, HEOOXITHO 3aMIHUTH TET default Ha OTO BMICT:

<xsl:template match="default">
DEFAULT <xsl:value-of select="."/>
</xsl:template>

Ter <constraint> BigoOpakae 0OMeXeHHsI I[LTICHOCTI OHOTO 3 I1’SITU BHIIB: IEPBUHHUN KITFOY (pk),
VHIKanbHUH Kimto4 (uk), 000B’SI3KOBiCTh 3HAueHb aTpubyta (notnull), 30BHiHIA Kirou (fk), KOHTPOJDb
3Ha4YeHb aTpulyTa (check):

<xgsl:template match="constraint"s>
<xsl:apply-templates select="name"/>
<xsl:variable name="columnname"/>
<xsl:apply-templates select="columnname"/>
</xsl:variable>
<xsl:variable name="columnlist"/>
<xsl:apply-templates select="columnlist"/>
</xsl:variable>
<xsl:apply-templates select="pk"/>
<xsl:apply-templates select="uk"/>
<xsl:apply-templates select="notnull"/>
<xsl:apply-templates select="fk"/>
<xsl:apply-templates select="check"/>
</xsl:template>
<xsl:template match="name">
CONSTRAINT <xsl:value-of select="."/>
</xsl:template>
<xsl:template match="columnname">
<xsl:value-of select="."/>
</xsl:template>
<xgl:template match="columnlist">
<xsl:for-each select="columnname">
<xsl:value-of select="."/>
<xsl:if test="not (position()=last())">
<xsl:text>,</xsl:text>
</xsl:1if>
</xsl:for-eachs>
</xsl:template>
<!--constraintdefs-->

Psinxom "<!--constraintdefs-->" nmo3HaueHo Miciie, KyJ1 3alTUCYIOThCS IEPETBOPCHHS I0JI0 OKPEMHX
00MeKeHb HITICHOCTI.

Hactynne XSLT-meperBopeHHs BigoOpakae 3arajbHy CXEMy BHU3HAUYCHHS I MEPBUHHOIO Ta
VHIKaJIbHOTO KJTFOYa:

<xsl:template match="key">
SQLKEY ({$columnname}{$columnlist})
</xsl:template>

Tyt key noznauae pk a6o uk, a SQLKEY — Binnosigni kirouosi ciosa moBu SQL — PRIMARY
KEY Tta UNIQUE. 3a3naunmo, mo 3MiHHI $columnname Ta S$columnlist Bu3HawaroThCs Ha piBHI
OIlpalllfOBaHHs Tera <constraint>.

Hactynni XSLT-neperBopeHHsI BiZoOpaskaroTh BU3HAUYCHHsS 000B’A3KOBOCTI Ta KOHTPOJIO 3HAYEHb
aTpuOyTa:
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<xsl:template match="notnull">

NOT NULL

</xsl:template>

<xsl:template match="check">

CHECK

<xsl:text>(</xsl:text><xsl:value-of select="."/><xsl:text>)</xsl:text>
</xsl:template>

Hactynni XSLT-niepeTBopeHHsI BiOOpaKalOTh 3aralibHy CXeMy BH3HAYCHHs JJISl TIEPBHHHOTO Ta

VHIKaJIFHOTO KJIFOYa:

<xsl:template match="fk">

FOREIGN KEY ({$columnname}{$columnlist})

REFERENCES <xsl:value-of select="tablename"/> (
<xsl:apply-templates select="columnname"/>
<xsl:apply-templates select="columnlist"/>

)
</xsl:template>

BucHoBku

[Torpeba cTBOpeHHs 3aco0iB cTBOpeHHsT SQL-crieHapiiB 3 ypaxyBaHHSM OCOOJIMBOCTEH JialieKTiB
SQL y pizaux CKB]l 3ymoBitoe Bukopuctanus XML-texHomoriH, sIKi, 3 OXHOr0 OOKY, NMPHAATHI s
BiIOOpaKEHHS JaHMX Ta METaJaHuX, a 3 IHIIOr0 — JIaloTh MOXKJIMBICTh iXHBOI'O CTPYKTYpPHOTO
nepeTBopenHs. Taki ocobmmBocti XML BukopucTano juis no0ynou kpoc-mardpopmuanx BigHnocHo CKB/I
SQL-cuenapiis. /st reneparii SQL-crieHapiiB 3 ypaxyBaHHIM ocoOiuBocTel AianektiB SQL po3pobieHo
BianoBiaHi XSLT-nepeTBopeHHs1 00’ €KTHO-pENSIIHHOrO BioOpakeHHs gaHux B X TDQML-nokyMeHTH i
XSLT-nepersopennst XTDQML-nokymenTiB Ha SQL-3amuT.
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