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XML U BA3bl AAHHbIX

By Ronald Bourret
[aHHasa cepusi AJOKYMEHTOB NOAroTOBieHa Ha OCHOBe MaTepuasnos caiTa Lkonbl KoHcopunyma W3C. STOT caiT sSiBNSieTCS aKCNepUMeH-
TaNbHbIM CEPBEPOM, Ha KOTOPOM CoAepXaHWe AOKYMEHTOB xpaHuTcsa B popmaTe XML. Monb3oBaTensM carita 3T 4OKYMEHTbI AOCTYMHbI B
Bnage HTML (npeobpa3oBaHue Ha CTOpOHe KJIMeHTa ¢ noMowbio Tabnuubl ctunen XSLT) n B Buae PDF (npeobpasoBaHue Tex e AOKYMeH-
TOB B XSL-FO, a 3aTtem B chopmaT PDF).
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1.0 BBeaeHune

B 31Ol cTaTbe 06CyxaatoTcst oTHoweHns Mmexay XML n 6azaMmm aaHHbIX U OMUCbIBAOTCA HEKOTOPbIe
TuUnbl NporpaMMHoro obecneveHus ans o06pabotkm XML AOKYMEHTOB COBMECTHO C 6a3amMn AaHHbIX.
XOoTAa 3Ta CcTaTbsa HE MpeTeHAyeT Ha NOJIHbIN 0XBaT, 1 HAaAelCb, B HeW 6yayT pacKpbiTbl MHOIMe BO-
npockl ncnosibdoBaHma XML n 6a3 gaHHbIX.

2.0 fiBnsierca nn XML 6a3ou AaHHbIX?

Mpexae BCEro Ham HY>XHO OTBETUTb Ha 4YacTO BO3HMKaKOLWMI BONPOC: ABnseTca am cam XML 6aszon
baHHbIX? XML-gokyMeHT saBnsieTca 6a30M AaHHbIX Wb B CAaMOM 06LWeM CMbiC/ie 3TOro Cnoea, To
€CTb, OH SABNSETCS KOJUIeKUMeNn AaHHbIX. DTUM OH He OT/INYaeTCs OT MHOrmx Apyrux dannos - B
KOHEeYHOM uTore, Bce dannbl COCTOAT U3 AaHHbIX onpeaeneHHoro suaa. Kak gopmart "6a3bl gaH-
HbiX" XML nMeeT HekoTopble npenMmyLlecTBa, HanpuMMep, OH CaMO-OMUCbIBaKOWMA (pa3sMeTka onu-
CbIBa€eT AaHHble). Jlerko obecrneunTtb ero 06pabTky pasnMyHbIM NPOrpaMMHbIM obecrevyeHmnem, no-
CKOJIbKY AaHHble xXpaHaTca B Unicode, OH XpaHWUT AaHHble B BUAe APeBOBUMAHOM unu rpadononob-
HOW CTPYKTypbl. HO y HEro ectb n HeKOTopble HeAOCTAaTKM, HaNpuMep, OH C/INLLKOM MHOIOC/IOBEH U
OTHOCUTENbHO MeAJSIEHHO MNoJsly4aeT AO0CTyNn K AaHHbIM M3-3a HEO6XOAMMOCTM NMApCUPOBAHUS N KOH-
BEepPTMPOBaHUS TeKCTa.
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MNone3Hee OTBETUTb Ha ApYroi Bonpoc: sBnseTca nnm XML 1 cBs3aHHble C HUM TexHonorum 6asomn
AaHHbIX B 6oslee CTPOroM CMbIC/ie 3TOro C/1I0Ba, TO €CTb CUCTEMOM ynpaBneHus 6a3oi aaHHbIX. OT-
BeT Ha 3TOT Bonpoc: "HeuTo Bpogde". K NoNoXuTeNbHbIM CTOPOHaM MOXHO OTHeCTU 1o, yto XML no-
3BOJISIET peann3oBaTb MHOMOE U3 TOr0, YTO MOXHO OBHapyXuTb B 06bIYHbIX 6a3ax AaHHbIX: XpaHe-
Hne (XML-gokyMmeHTbl), cxeMmbl (DTD, a3bik XML-cxeM), a3biku 3anpocoB (XQuery, XPath, XQL,
XML-QL, QUILT, v 1.4..), nporpamMmmHble nutepdencol (SAX, DOM, JDOM), n 1.4. K HegocTtaTtkam xe
MOXHO OTHECTW OTCYTCTBME MHOIMMX BO3MOXHOCTEN, MMEILWNXCH B HAcTOAWMX 6a3ax AaHHbIX: 3KO-
HOMWYHOCTb XpaHeHUs, NHAEKCbl, 6€30MacHOCTb, TPaH3aKUMM N MHTErpMpOBAHHOCTb AAHHbIX, MHO-
ronosib30BaTe/IbCKMN AOCTYM, TPUIrepbl, 3anpocChkl MO MHOrMM AOKYMEHTaM U T.4.

Takum o6pa30M, XOTS M MOXHO Mcnonb3oBaTb XML-A0OKYMeHTbI B KayecTBe 6a3bl AaHHbIX B cpenax
C HebONbLLIMM KOMMYECTBOM AdHHbIX, He60oNbLIMM KONMYECTBOM MOJib30BaTesNlell U HEBbICOKMMM Tpe-
6oBaHuAMM K npon3BoANTENBbHOCTU, 3TOIO0 HENBL3A CAENATb B 6onblIMHCTBE 6M3Hec-cpe,u,, B KOTO-
PbIX AEI‘;ICTBYET MHOXeCTBO HOﬂb3OBaTeﬂ8ﬁ, ﬂ,eﬁCTBYPOT cTporune TpeGOBaHMﬂ K MHTErpupoBaHHOCTU
AdHHbIX N BbICOKNE Tp66OBaHMﬂ K Mpon3BoAnNTENTIbHOCTW.

XopowuMm npumepoM "6a3bl AaHHbIX", AN KOTOPOM BrojiHe noaxoaut XML-oOKyMeHT, sBnseTcs
.ini-pann - To ecTb, ain, B KOTOPOM COAEPXKMUTCS MHPOPMaUNS O KOHMUrypaunm NpUIOXKEHUS.
Fopa3ao nerye npuaymaTb HEGObLLOKM A3bIK HA ocHoBe XML n HanucaTb SAX-npuaoxeHue ans ero
MHTepnpeTauum, 4yem cosgaTtb napcep Ansa dainaoB, B KOTOPbIX AaHHble pa3gesieHbl 3ansTbiMu.
Kpome Toro, XML no3sonseT BknaabiBaTb APYr B Apyra 3/1eMeHTbl AaHHbIX - 3TO AOBOJSIbHO TPYAHO
caenaTb Npu pasgeneHnn gaHHbiX 3anaTbiMu. OgHako, Takue daliabl TpyaHO Ha3BaTb 6a3aMu AaH-
HbIX B MOJIHOM CMbIC/1€ 3TOro C/1I0Ba, NMOCKO/IbKY OHM YMTAKOTCS M 3anuCbiBalOTCS JIMHENHO U TOJIbKO
MNPy OTKPbITUM WIN 3aKPbITUM MPUNOXKEHUS.

Bonee wWHTepecHbIMM NpuMMepaMn HABOPOB JAaHHbLIX, B KOTOpbIX yAo6HO wucnonb3oBaTb XML-
DOKYMEHT Kak 6a3y AaHHbIX, SBMSETCS JINYHbIN CMWUCOK KOHTakKToB (MMEH, HOMepoB TenedoHOoB,
aapecoB U T.4.), 3aknaaku B 6paysepax, onmcaHune MP3-dhalinioB, KOTOpblE Bbl YKpanu C MOMOLLbHO
Napster. OgHako, B CBSA3M C HU3KOW CTOMMOCTbIO M yA06CTBOM MOSIb30BaHMS Takumu H6asamu aaH-
HbiX, Kak dBASE n Access, gaxe B 3TUX Cly4yassiX HET 0CobbiX MPUUYMH MCMNONb30BaTb B KayecTBe
6a3bl gaHHbIX XML-AoKyMeHT. EAMHCTBEHHOE peanbHoe npeuMyuectso XML coctouT B nerkom ne-
PEHOCUMMOCTU A@HHbIX OT OAHOIO MPUOXEHUS K APYroMy, HO 3TO MPEenMyLLEecTBO He TakK BaXKHo,
MOCKOJIbKY YXe cenvac LUMPOKO pacnpocTpaHeHbl MHCTPYMEHTbI A5 cepuanu3auum 6a3 gaHHbIX B
XML-dopmar.

3.0 Ona yero Hy>xHa 6a3a AaHHbIX?

MepBbii BONPOC, HA KOTOPbIA Bbl AO/XHbI OTBETUTb, KOrAa HauynHaeTe AyMaTb O COBMECTHOM WUC-
nonb3oBaHum XML n 6a3bl gaHHbIX - 3a4eM BaM Hy>xHa 6a3a AaHHbIX? Bbl xoTute obecneumsaTtb
AOCTYyN K HeKOW QYyHKUMOHanbHOW wHdopMaunn? Bbl uweTe cnocob XxpaHeHus cBoux Beb-
cTpaHuy? CraHeT nun Bawa 6as3a AaHHbIX NPUAOXKEHMEM ANS 3NEKTPOHHOMW KOMMepLUMKU, B KOTOPOM
L1 TPAHCNOPTMPOBKKM AaHHbIX b6yaeT ncnonb3oBatbcss XML? OTBeT Ha 3TOT Bonpoc 6yaer oyeHb
BaXeH Ans Bblbopa KOHKpeTHOW 6a3bl AAaHHbIX M MPOMEXYTOYHONHO MPOrpamMMHOro obecneveHus
(ecnn oHO NoHagobuTcs), a Takxe 1 ansa Bbibopa MeTonoB paboThbl ¢ 6a301 AaHHbIX.

MNpeanonoXxum, HanpuMep, YTO Balle npuoxeHne paboTaeT B chepe 3N1eKTPOHHOW KOMMepuun 1
AN TPA@HCNOPTUPOBKU AaHHbIX ucrnonb3lyet XML. HaBepHaka B 3TOM criydyae Balln AaHHblEe UMEKT
BbICOKO-PErysipHY0 CTPYKTYpPYy U MCNob3ylTca He XML-npunoxeHusaMmun. Takue cocTasnsiolme
XML-aoKyMeHTa, Kak CYLLHOCTU U KOAUPOBKWU, ANd BaC, CKOpee BCero, He npeacTaBfaloT UHTepeca
- B KOHLe KOHLOB, A/19 BaC BaXXHbl CaMU AaHHble, a He TO, KaK OHU xpaHATca B XML-gokymeHTe. B
3TOM C/lyvyae BaM, BeposATHee, 6osble nogonaeT pensumoHHas 6a3a gaHHbIX U cneumanbHoe obec-
rneyeHne Ana nepeHoca AaHHbIX Mexay XML-gokyMmeHTamu un 6a3oi gaHHbIX. Ecnv Bawe npunoxe-
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HMe 06bEKTHO-OPMEHTUPOBAHO, Bbl AAXe MOXeTe Co34aTb CUCTEMY A/t XPaHEHUS 3TUX 06bEKTOB B
6ase gaHHbIX M fanbHenwen nx cepmanmnsaunm B XML.

C ppyroit CTOpOHbl, MyCTb Bbl WMeeTe Be6-CaAlT, COCTOAWMA U3 HECKOSIbKMX KOHTEHTHO-
OPUEHTUPOBAHHBLIX XML-40KYMEHTOB (TO €CTb, XpaHALWMNX AMHHbIE KYCKW TEKCTa U pasMeTKu). Bbl
He TONbKO XOTenu 6bl 06ecrneunTb yrnpasBfieHne CcaToM, HO M MPeaoCTaBUTb MOJIb30BaTeNAM BO3-
MOXHOCTb MOMCKa MO COAEepXaHuIo caiTa. Balum AOKYMEHTbI, CKOpee BCEero, MMelT MeHee pery-
NAPHYI0 CTPYKTYPY M UCMONb30BaHMUE, HanpuMep, CyLIHOCTEN, UMEET onpeaesieHHOe 3HauyeHune, no-
CKOJIbKY OHW MMEIT MPSIMOE OTHOLUEHME K CTPYKType AOKYMEHTOB. B 3TOM cnyuyae BaM 6bl Moao-
Wwna UcTuHHaa XML-6as3a AaHHbIX UM CUCTEMa ynpaBieHus cogepxaHueM. To 66l BaM NO3BOMNIIO
COXPaHATb (M3NUYECKYIO CTPYKTYPY AOKYMEHTOB, MOAAEPXUBaTh TPaH3aKLMM Ha YpOBHE AOKYMEH-
TOB W BbIMNOMHATL 3aNpochl Ha A3blke XML-3anpocos.

4.0 [laHHbIe U AOKYMEHTbI

BeposTHO, Hanbonee BaxHbIn pakTop, BAMSAKOWMI Ha BbiI6op 6a3bl AaHHbLIX - MCNOJSIb3YeTe NN Bbl
6a3y AaHHbIX AN XpaHeHUs AaHHbIX Wi AOKYMEHTOB. Hanpumep, ncnonesyetcs am XML Tonbko
ANA TPAHCMOPTMPOBKM AaHHbIX Mexay 6a3amu gaHHbIX U (BO3MOXHO, He XML-HbIMK) MPpUIOXEHN-
aMn? Mnn OH NpPUMEHSIETCA WHTerpanbHo, kak B cnydyae XHTML wnm pokymeHtoB DocBook?
O6bI4HO 3TO 3aBUCUT OT BaWMX 3aJay, HO BAXHO C 3TUM OMNpenennTbCs, MOCKOJbKY BCe AOKY-
MEeHTbl, OPUEHTUPOBAHHbIE Ha XpaHeHMe AaHHbIX (Mbl 6yaeM Ha3biBaTb MX AaTa-LLEeHTPUYHbIMM)
obnapatoT HEKOTOPbLIMU OBLUMMKM XapaKTepUCTMKaMun, B CBOK oyepelb, AOKYMEHTO-LeHTPUYHbIe
AOKYMEeHTbl 06/1a4aloT CBOMMWU 0COB6eHHOCTSIMM XpaHeHuss XML B 6a3ze AblHHbIX. B cnegytowmx
AByXx naparpadax Mbl 06cyanuM 3T 0CO6EHHOCTH.

(UcTopuyeckuii KOMMeHTapuii: BMepBble TEPMUHbI "AaTa-UEeHTPUYHbIN" N "AOKYMEHTO-LeHTpuY-
HbI" 9 06Hapyxun Ha dopyme xml-dev'’. 9 He 3Hato, KTO ero Bblayman - 6b110 coobueHne B do-
pyMme 3a 1997 roa, B KOTOpOM 6bl1 UCNOIb30BaH TEPMUH "AOKYMEHTO-LEHTPUYHBIN" N cooblieHmne
3a 1998 roa, B KOTOPOM MCMOJIb30BaNNCh yxe oba TepMmnHa.)

4.1 laTta-UeHTPUYHbIEe AOKYMEHTbI

JaTta-ueHTpuYHbie AOKYMEHTbI - 3TO AOKYMEHTbI, KOTOpble UCrnonb3yT XML ana TpaHCnopTUpOBKU
AaHHbIX. OHKM CO34at0TCA ANa MawWMHHOM 06paboTkn M 06bIMHO MMEEeT He caMoe BaXHOe 3HayeHue
npuMeHeHune ass 3T7oro umeHHo XML. To ecTb, AnS NPUAOXKEHUA UM 6a3bl AaHHbIX HE UMeeT 3Ha-
YEHUS, YTO B HEKOTOPbIXN MOMEHT BpPEMEHM AaHHble XpaHaTca B Buae XML. lMpumepamu parta-
LEHTPUYHBIX AOKYMEHTOB SIBNAIOTCS TOProBble 3aka3bl, pacnucaHus pencosB, Hay4Hble AaHHble ©
6upxxeBble MHAEKCHI.

JaTa-ueHTpuyHble JOKYMEHTbI XapaKTEPU3YIOTCH CTPOro perynspHoOM CTPYKTYpPOW, MESIKOWN 3epHuC-
TOCTbIO AAHHbIX (TO €CTb, CaMbli MasieHbKWN KYCOYEK AAHHbIX HaXOAUTCA Ha YPOBHE YUCTbIX
PCDATA-3n1eMeHTOB nnun atpmbyToB), OHM OT/INYAIOTCA OTCYTCTBMEM MW ManbiM KOJIMYECTBOM CMe-
LIAHHOro coaepxumoro. MNMopsaok, B KOTOPOM CrneaytoT coceaHune aneMeHTbl nnm cekumm PCDATA,
06bI4YHO He MMeeT 3HavYeHus, KpoMe Tex c/lyyaes, Korga npoucxoauT Banuaauus JOKYMeHTa.

Hanpumep, cnegytowme Toproeble 3aKasbl ABNAOTCA AaTa-UEHTPUUYHbIMA:

<SalesOrder SONumber="12345">
<Customer CustNumber="543">
<CustName>ABC Industries</CustName>
<Street>123 Main St.</Street>

11: http://www.xml.org/xml/xmldev.shtml
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<City>Chicago</City>
<State>IL</State>
<PostCode>60609</PostCode>
</Customer>
<OrderDate>981215</OrderDate>
<Item ItemNumber="1">

<Part PartNumber="123">
<Description>

<p><b>Typeuxuin wjwod:</b><br />
HepxaBenlas CcTajlb, LEJbHO-MeTaJlJInueCcKas
KOHCTPYKLMSA, [IOXKM3HEHHAs TapaHTusd.</p>
</Description>

<Price>9.95</Price>

</Part>

<Quantity>10</Quantity>

</Item>

<Item ItemNumber="2">

<Part PartNumber="456">
<Description>

<p><b>HabueHOM cemapaTop:<b><br />
AJIOMVHMM, TapaHTua - OOMH Tom.</p>
</Description>
<Price>13.27</Price>

</Part>

<Quantity>5</Quantity>

</Item>

</SalesOrder>

KpomMe cnyyaeB o4YeBMAHbIX AaTa-LEHTPUYHbIX AOKYMEHTOB, BpoAe MPUBEAEHHOMO Bbille, CyLLecT-
BYeT MHOMO KOHTEHTHO-HACbIWEHHbIX [AOKYMEHTOB, KOTOpble TOXE MOXHO Ha3BaTb JaTa-
LEeHTpMYHbIMKM. Hanpumep, cTpaHuua Amazon.com, Ha KOTOPOW OTobpa)kaeTcs WMHGopMaums o
KHUre. XoTs cTpaHuua obpa3oBaHa NMpPeuMYyLLECTBEHHO TEKCTOM, CTPYKTypa 3TOro TeKcTa BecbMa
perynsipHa, oHa NoYTU TOXAECTBEHHA AJ1S1 BCEX CTPaHWUL, HECYLUMX MHMOPMaLMIO O KHMIMAX N Kax-
OblA KyCcOoyeK TeKCTa orpaHuM4yeH B pa3mepax. TakmM obpa3oM, B 3TOM C/lyyae Mbl MOXEM CTPOMUTb
CTpaHuUy M3 NMpOCTOro AaTa-UeHTpuyHoro XML-A0oKyMeHTa, KOTOPbIN M3BNeKaeTcs M3 6a3bl AaHHbIX
N COAEPXKUT MHGDOPMALMIO O KAaKON-TO eANHCTBEHHOM KHUre. [lanee 3TOT AOKYMEHT MOXHO obpabo-
TaTb Tabnunuen ctunen XSL, koTopass nob6aBuUT 06WMNA AN BCEX CTpaHUL TeKCT. [oBopsa B LenoM,
ntoboi Beb-caiT, KOTOPbIN ANHAMUYECKM KOHCTpyupyeT HTML-A0KyMEHT Ha OCHOBe WabsioHa, Ha-
NOMHSAA €ro AaHHbIMM U3 6asbl, MOXET O6biTb 3aMeHEeH Ha Cepuio AaTa-UeHTPUMYHbIX XML-po-
KYMEHTOB M O4HOW WU/ HECKONbKMMMK Tabnuuamm ctunein XSL.

Hanpumep, B3rnsHUTE Ha cneayroLnii AJOKYMEHT, ONUCbIBalOLWUI aBUapenc:
<FlightInfo>
<Airline>ABC Airways</Airline>
provides <Count>three</Count>
non-stop flights daily from <Origin>Dallas</Origin>
to <Destination>Fort Worth</Destination>.
Departure times are <Departure>09:15</Departure>,
<Departure>11:15</Departure>, and
<Departure>13:15</Departure>. Arrival times
are minutes later.</FlightInfo>

OH MoXeT 6bITb NOCTpOeH M3 cnepytowero XML-gokymeHTa ¢ gobaBneHnem npocTton tabnanubl CTu-
nen:
<Flights>
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<Airline>ABC Airways</Airline>
<Origin>Dallas</Origin>
<Destination>Fort Worth</Destination>
<Flight>
<Departure>09:15</Departure>
<Arrival>09:16</Arrival>
</Flight>

<Flight>
<Departure>11:15</Departure>
<Arrival>11:16</Arrival>
</Flight>

<Flight>
<Departure>13:15</Departure>
<Arrival>13:16</Arrival>
</Flight>

</Flights>

4.2 NOKYMEHTO-LEeHTPUYHbIE AOKYMEHTbI

JOKYMEHTO-LEHTPUYHBbIMX AOKYMeHTaMn (06bl4HO) SABASAIOTCS AOKYMEHTbl, KOTOpble CO34aHbl AN
BOCMPUATUSA YenoBeKoM. [puMepaMn aBASIOTCA KHUMM, COO6LEHNS 3N1eKTPOHHON NOYTbl, pekiaMa
M MOYTU BCe co3faHHble BpYYHYO XHTML-gokyMeHTbl. OHM XapaKTepusylTcsa MeHee peryaspHom
WN MpperynsipHON CTPYKTYpPORN, KPYMHO-3€PHUCTbIMU AaHHbIMU (TO €CTb, CaMble MasieHbKne Hesa-
BMCMMblE YaCTU AaHHbIX UMEKOT YPOBEHb 3/IEMEHTOB CO CMELUAHHbLIM COAEPXUMBIM WUN LENoro Ao-
KYMEHTa), 1 coaepXaT MHOMo0 CMellaHHOro CoOAePXMMOro. NopsaoK, B KOTOPOM CeAyloT coceHune
3neMeHTbl unm cekumn tuna PCDATA, noyTn BCceraa MMeeT 3Ha4YeHue.

HaanMep, cnegywuwee onncaHne npoaykKrta - AOKYMEHTO-LEHTPUYHO!
<Product>
<Name>TypeLkuit raeuyHent kiou</Name>
<Developer>Full Fabrication Labs, Inc.</Developer>
<Summary>Iloxox Ha 00e3bSHUM KJIOY,
HO He TakoM OoJibwoM.</Summary>
<Description>
<Para>TypeLKuy KJO4Y, KOTOPBI NPOM3BOOMTCS <i>
KakK B BapMaHTe nJisd [NpaBoOM PyKM, TakK M B BapMuaHTe
IJia JIEBOM PyKM (Ha BHIOOP)</1>, M3TOTOBJIEH
n3 <b>nyummx COPTOB HepxkaBewomen cranm</b>.
YnobHasa NpOpesMHEeHHas PyKOoATKa OYeHb KpPEeIKO
OEPXUTCS B PyKe, IOaxe B CUTyaluVM CUJIBHOTO SaTrPsA3HEHUS.
C momMombi0 HOONOJIHMTEJIBHEIX HacaloK BO3MOXHO
pacumpeHmue ero BO3MOXHOCTeM.</Para>

<Para>Bel moxeTe:</Para>

<List>

<Item><Link URL="Order.html">3akaszsaTe TypeLKUM
raeuHent kjou</Link></Item>

<Item><Link URL="Wrenches.htm">Y3HaTp OoJblie ©
raeuHnx kJwouax</Link></Item>

<Item><Link URL="Catalog.zip">CkauaTb KaTaJoT

</Link></Item>

</List>
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<Para>Typeukuin kjod crouT <b>Bcero $19.99</b> u

BMECTEe C HMM, €CJM BH €I'0 3akKaxeTe ceMyac, BH [OJIyuMTe
<b>pyuHO} KPEBETOUHENI MOJIOTOUek</b> B

KauecTBe nomapka.</Para>

</Description>

</Product>

4.3 [laHHble, AOKYMEHTbI U 6a3bl AaHHbIX

B npakTuke pasgeneHve mMexay AaTa-UeHTPUUHBIMU U AOKYMEHTO-LEHTPUUYHBIMU AOKYMEHTaMU He
BCerga oAHo3HauHo. HanpuMep, HeKoTopble AaTa-LUeHTPUYHbIE AOKYMEHTbI, CKaxeM, hakTypbl, MO-
ryT cogepxaTb KpYMHO-3epHUCTbIE UPPEryNApHO-CTPYKTYPUPOBaHHbIE AaHHbIE, HaNpuMep, onuca-
HWe pa3aenioB MAM KoMMeHTapuu. C Apyroi CTOPOHbl, MHOMAA AOKYMEHTO-LEHTPUUHbIE JOKYMEHTI,
HanpuMep, TeXHUYECKME PYKOBOJACTBA, MOMYT COAepXaTb OT/IMUHO CrPYMMMpOBaHHbIE, perynspHo-
CTPYKTYpPMpPOBaHHbIE AaHHble (4acTo 3TO MeTa-AaHHble), TakuMe, KaK aBTOpCKWe AaHHble W aaTta
nyénukaumu. [pyroin npuMep - opuanyeckme Uam MeamUMHCKME AOKYMEHTbI, KOTOpble CO34alTCs
C OPMEHTMPOM Ha coaepXaHue, HO coAepxaT AUCKPETHble KYCKM MHhOPMaLMK, Takue, Kak AaThl,
MMeHa, NpoLueaypbl U YacTo AOSKHbI COXPAHATLCA KaK efuHble AOKYMEHTbI A1 06Lero nonbL308a-
HUS.

HecMoTpsi Ha 3TO, MONE3HO XapaKTepuM3oBaTb CBOM [AOKYMEHTbl KakK AaTa-LUeHTPUYHbIE UM AOKY-
MEHTO-LEHTPUYHbIE, NMOCKOSIbKY 3TO MOMOXET BaM peLNTb, KakKyt 6a3y AaHHbIX UCMofib3oBaTb. B
KayecTBe obLUero npaBuna: AaHHble XpaHATCA B TPaAULMOHHOM 6a3e AaHHbIX, Hanpumep, pensium-
OHHOI, 06BEKTHO-OPUEHTUPOBAHHON WIN MEPapPXUUYECKON, a AOKYMEHTbl XpPaHSATC B UCTUHHOM
XML-6a3e gaHHbIX (MOXeT 6biTb, C MOMOLLbI MPUNOXEHUS, CO3AAHHOIO ANS YNpaBleHUs AOKY-
MEHTaMM N NOCTPOEHHOIr0 Ha OCHOBE UCTMHHOW XML-6a3bl AaHHbIX) UKW B CUCTEME ynpaBJieHUus
copep)aHueM (370 NMPUIoXKEHNE, CKOHCTPYUPOBAHHOE ANS yrpaBfieHUs AOKYMEHTaMu U NocTpo-
€HHOEe Ha OCHOBE UCTUHHOM XML-6a3bl AaHHbIX).

OTu npaeuna He abcontoTHbl. [laHHble - 0CO6EHHO NOYy-CTPYKTYPUPOBaHHbIE AAHHbIE - MOTyT Xpa-
HUTBCA B UCTUHHOW XML-6a3e gaHHbIX, @ AOKYMEHTbl MOXHO XpaHWTb B TpaaMUMOHHONM 6a3e AaH-
HbIX, KOrga He Hy>XHO 0cobbix XML-3aBMCMMbIX onepauuii. bonee Toro, rpaHuubl MeXay Tpaauum-
OHHbIMK 6a3aMu AaHHbIX U UCTUHHbIMM XML-6a3aMn HaunMHaT CTUpPaTbCsA MO Mepe TOoro, Kak B
TPaAMUMOHHBIX 6a3ax AaHHbIX MOABAAKTCS CBONCTBA, NpUCYLIME UCTUHHbIM XML-6a3am, a UCTUH-
Hble XML-6a3bl AaHHbIX Ha4YMHaT NOAAEPXKMBATb XpaHeHWe dparMeHTOB JOKYMEHTOB BO BHELIHUX
(06bI4YHO pensuMoHHbIX) 6a3ax AaHHbIX.

B ocTaBLuencs yactn ctatbn Mbl 06CYANM CTpaTernn n BOMpOChI, CBA3aHHbIe C XpaHEHNEM U u3Bne-

yeHuMeM daHHbIX (rnaea 5) n gokymeHTOB (rnasa 6). Ecnu BaM HyxHa ceexas MHPOopMauuns OTHO-

CUTENbHO NMPOrpaMMHbIX NPOAYKTOB, CBA3aHHbIX C AaHHOM TeMol, cMoTpuTe cTaTtbio XML Database
12

Products

5.0 XpaHeHue u nssenevyeHme AaHHbIX

[aHHble B AaTa-LEHTPUYUHBIX LOKYMEHTax MOryT MMeTb CBOE MPOMCXOXAEeHME M3 6a3bl AaHHbIX (B
3TOM C/lydae MX HyXHO TpaHcdopMupoBaTb B XML) uam us BHewHeli 6asbl AaHHbIX (B 3TOM Ciiy4yae

12: http://www.rpbourret.com/xml/XMLDatabaseProds.htm
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BaM HYXHO COXpaHuUTb nx B 6ase gaHHbIX). NpuMepoM NepBOro TMna MOXET SABAATbCA OrpOMHOe
KOJSINYECTBO Pa3/INYHbIX AAHHbIX, XPAHSLWNXCS B pensuMoHHbIiX 6a3ax AaHHbIX; MPUMEepOM BTOPOro
TUMa MOXHO CYMTaTb Hay4Hble AaHHble, cobupaemMblie HEKOW M3MEepPUTESIbHOW CUCTEMOW M KOHBEp-
TUpyemble B XML.

TakuM 06pa3oM, B 3aBUCMMOCTM OT BallMX HYX[A, BaM MOXET NoHagobutbcs nporpammHoe obecne-
YeHue, KOTOpoe NepeHoCUT aaHHble n3 XML-gokyMeHTa B 6a3y gaHHbIX, 13 6a3bl gaHHbIX - B XML-
OOKYMEHT, WNn 1 To 1 Apyroe. 3To nporpaMMHoe obecneyeHne MoxeT Nnb0o 6bITb BCTpoeHo B H6asy
[aHHbIX, B 3TOM C/ly4ae roBopuTCs, 4TO Takas 6asa gaHHbiX "ocHaweHa cpeacrsamm XML, nnum
3TOT NEPEHOC MOXEeT OCYLECTBASATbCSA C NMOMOLWbIO CheumanbHO HannCaHHOro NMPOMEMXYTOYHOro
nporpaMMHOro o6ecneueHus.

5.1 NepeHOC AaHHbIX

Mpn nepeHoce aaHHbIX M3 XML-gokyMeHTa B 6a3y AaHHbIX, YAacTO MOXHO OMycKaTb MH(OpMaUuo o
OOKyMeHTe, Hanpumep, ero uma uam DTD. KpoMme Toro, MoXHO onyckaTb MHdopMauuio o pusmyec-
KOW CTPYKType AOKYMEHTa, HanpuMmep, onpeaesieHne CyLWHOCTEN U napaMeTp usage, KOTopbli 3a-
Aaet cnocob xpaHeHus 6uMHapHbIX AaHHbIX (Baseb4, kak Henapcupyemas CyWHOCTb WUAW KakK-TO
ewe), cekumn CDATA n nadopmaumio o Koanposke. MIHorga gaxe MOXXHO ONyCTUTb MHMOPMaLMUIO O
NOrMYecKkon CTpPYKType, B 4acTHOCTWU, nMpoueccyanbHble WHCTPYKUMWU U NMOpSAOK, B KOTOPOM cle-
AYIOT 3HayeHnsa atpubyToB uUnm cocegHne 31eMeHThI.

Mono6bHbIM 06pa3oM, Npu NepeHoce AaHHbIX M3 6a3bl AaHHbIX B XML-40KYMEHT, pe3y/bTUpPYHOLWMi
XML-pokyMeHT, ckopee Bcero, He bypet cogepxatb CDATA unm cywHocTer (KpoMe M3HayasnbHO
3a4aHHbIX cywHocTen It, gt, amp, apos, n quot), a nopagok, B KotopoMm byayT crenoBaTb cocea-
HMWe 3NeMeHTbl UAn aTpubyTel ByaeT onpenensaTbCs MNOpsSAKOM, B KOTOPOM 3TW AaHHble 6blan Bbl-
AaHbl 63301 AaHHbIX.

XoT4 cnepBa 3TO MOXET NoKa3aTbCs YAMBUTESNbHbLIM, BCE 3TO BMOJSIHE pa3yMHO. Hanpumep, B cny-
yae, korga XML mncnonb3yeTtcs 455 NnepeHoca TOProBbiX 3aka3oB M3 0A4HOM 6a3bl AaHHbIX - B ApY-
ryto. B 3ToOM cnyyae He nMeeT 3HaUYeHUs, XPaHUTCA B JOKYMEHTE HOMep 3akasa A0 WiaW nocne Aatbl
3aKasa, He MMeeT 3HAYeHUS N KaK XPaHUTCA MMS 3aKasumka: Kak cekumsa tuna CDATA, kak BHell-
HSS CYWHOCTb, Kak aTpubyT mnm npsamo kak cekums PCDATA. MIMeeT 3HayeHMe TONbKO NMpaBuib-
HbI MepeHOC BaXHbIX AaHHbIX U3 ogHon 6a3bl B Apyryt. TakuMm obpa3oMm, nporpaMMmHoe obecne-
yeHMe A1 NepeHoca AaHHbIX AO/MKHO Y4UTbiBaTb TOJIBKO Mepapxuyeckuii nopsaok B KOTOPOM
rpynnupyeTcst tHbopMaunsa B KaXX40M TOProBOM 3akase M Hu4dero 6osnblue.

OAHMM M3 NOCNeaACTBUIA UrHOPUPOBaHUSA MHMDOPMaUMKU OTHOCUMTENBHO AOKYMEHTA U ero duamyec-
KON CTPYKTYpbl ABASAETCA OTCYTCTBME 06pPaTUMOCTU - TO €CTb, COXPAHEHWE AaHHbIX U3 AOKYMEHTa B
6a3y AaHHbIX, a 3aTeM 06paTHOE BOCCTAHOB/IEHME AOKYMEHTa M3 6a3sbl YacTo NPUBOAUT K ApYyroMmy
[OKYMEHTY, AaXe B KaHOHMUYECKOM CMbicne crioBa. [onycTMMO /M 3TO - 3aBMCUT OT BaluMx Tpebo-
BaHMWI1, N OTBET Ha 3TOT BOMPOC MOXET MOBAUATbL Ha BbI6OPp 6a3bl AaHHbLIX WU NPOrpaMMHOro obecne-
YeHMsa ANs nepeHoca AaHHbIX.

5.2 OTo6parkeHmne fOKyMeHTa B 6a3y faHHbIX

MNporpamMMHoe obecnedyeHne ANs MepeHoca AaHHbiX Mexay XML-AOKYMeHTOM M 6a30i AaHHbIX
OEeNcTBYeT Ha OCHOBE HEKOTOPOro oTobpaXeHus Mexay AOKYMEeHTOM M 6a3oi faHHbIX. Hanpumep,
MOXHO oTOobpa)kaTb 3neMeHT <SalesOrder> B Tabnuuy SalesOrders, a anemeHT <OrderDate> - B
KonoHky SalesOrders.Date. OTo6paxkeHns MOXHO pasAennTb Ha ABE KaTeropuMu: Ha OCHoBe LWab-
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JIOHa M Ha OCHOBE MoA4eNn.

5.2.1 OTto6pakeHnsa Ha ocHoBe wWabnoHa

|_|pl/l OT06pa)KeHMM Ha ocHoBe LwWabsioHa Mexay OOKYMEHTOM U 6aszoi AdHHbIX HE CYLWECTBYET Ka-
KOro-TO M3Ha4yasibHO 3a4aHHOro COOTBEeTCTBMSA. BMecTo 3TOro B wabnoH Ka)KD,bIVI pa3 BCTaBNAKOTCA
cneunanbHO FIOAOGpaHHbIe KOMaHAbl, KOTOpble 06paGaTbIBaPOTCF| nporpamMmmamMun nepeHocCa AaHHbIX.
Hanpumep, cneaywowmin wabnoH WMMeeT BCTpOeHHble BblpaxeHus SELECT B BuAe 31eMeHTOB
<SelectStmt>:

<?xml version="1.0"7?>

<FlightInfo>

<Introduction>EcTsr cBOOOIHEIE MecCTa Ha

crenyounme pevicei: </Introduction>

<SelectStmt>SELECT Airline, FltNumber,

Depart, Arrive FROM Flights</SelectStmt>

<Conclusion>Mul HazeemMmcs, BBl HalmeTe

yTOo-TO noxxonsmee</Conclusion>

</FlightInfo>

MNpu obpaboTke mMporpaMMoi nepeHoca AaHHbIX Kaxae BblpaxeHue SELECT 3ameHseTcsa ero pe-
3yfnbTaTtoM, oThopMaTMpoBaHHbIM Kak XML:
<?xml version="1.0"7?>
<FlightInfo>
<Introduction>EcTe cBOOOIHEE MecTa Ha
crenywounme peticei: </Introduction>
<Flights>
<Row>
<Airline>ACME</Airline>
<FltNumber>123</FltNumber>
<Depart>Dec 12, 1998 13:43</Depart>
<Arrive>Dec 13, 1998 01:21</Arrive>
</Row>

</Flights>

<Conclusion>Mel HameeMcs, BB HanmeTe
uTo-TO nomxonsamee</Conclusion>
</FlightInfo>

OTobpaxeHns Ha ocHoBe Wab/ioHOB MOryT 6biITb BecbMa FMO6KMMU. XOTS Habop BO3MOXHOCTEN
BapbMpYyeT OT OAHOro MPOrpaMMHOro NpoAyKTa K APYroMy, 06blYHO MMEKTCA CleayoLmne BO3MOX-
HOCTU:

m BO3MOXHOCTb MOMELLEHUS 3HAYEHMIN PE3YNbTUPYIOLLErO MHOXECTBa (pe3ynbTaTta 3anpoca B 6asy

AaHHbIX) B Nt0b6oe MecTo BO3BpalLlaeMoro AOKYMeHTa, BKOYas UX B Ka4yeCcTBe napaMeTpoB B nocne-
aywowme BblpaxeHns SELECT.

m [lporpamMMMpoBaHMe KOHCTPYKTOB, HanpuMep, UMKIOB U YCIOBHbIX BblpaXeHWi.

m 33apaHue nepeMeHHbIX U QPYHKLUNA.

m [lapameTpusaums BblpaxeHuit SELECT yepe3 HTTP-napameTpbl.
OTobpaxeHnss Ha OCHoBe LWAab/IOHOB MPUMEHSAIOTCS MOYTU UCKIKYUTENIbHO TOSIbKO ANS NepeHoca
AAHHbIX U3 pensaumoHHbIX 6a3 aaHHbiX B XML-AOKYMeHTbl. XOTS HEKOTopble NpoayKTbl, paboTtato-

LiMe Ha OCHOBE LIABMOHHbLIX 0TOBPaXeHMI MOryT NEPEHOCUTb AaHHble U3 XML-A0KYMEHTOB B pens-
LUMOHHbIEe 6a3bl AaHHbLIX, A8 3TOFO0 B HUX HE MCMOSIb3YETCS MOJHbIA A3bIK paboTbl C WabnoHaMu.
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[lns 3TOro NpuMMeHsIeTCsl ONMCbIBaEMOE HIMXKE 0TOBpaXKkeHne Ha ocHoBe Tabnuu,.

5.2.2 Oto6pakeHnsa Ha OCHOBe Mopaenemn

B oTob6pa)keHUsiX Ha OCHoBe Moaenei AaHHble B XML-A0OKYMEHTE MOAENUPYHOTCS B COOTBETCTBUN C
HEKOTOPOW M3Ha4YaNbHO 3a4aHHOM MOAENbIO, KOTOopasl ABHO MW CKPbITO oTobpaxaeTcs B 6a3y AaH-
HbiX. HecMoTpsi Ha MoTeplo TMBKOCTU, Takasi CXEMa BbIMIPbIBAET B MPOCTOTE, MOCKOJSIbKY CUCTEMA,
KOTOpasi OCHOBbIBAeTCS Ha KOHKPETHOW Modenn O06blYHO MOXET caenaTb ANS Mofb3oBaTens
6onblle, yem oTobpa)keHne Ha OcHoBe LWab/IoHOB.

MNMocKkoNbKy MepeHOC AaHHbIX OCYLLECTBASIETCS Ha OCHOBE npeaBapwuTeNnbHO 3aJaHHOM Moaenu, a
MHOrMe AOKYMEHTbl MOTYT HE COOTBETCTBOBaTb 3TOM MoAeNN, B NpoAyKThl, paboTaloLwme Ha OCHOBE
MOZeSIbHOro 0TO6bpaXkeHUst 06bIYHO MHTErpmupyeTcst XSLT. DTo No3BoNSET NPUIOXEHUSIM TpaHChOop-
MUpPOBaTb AOKYMEHTbl K HY)XHOW MoAenu nepepn nepeHocoM AaHHbiX B 6a3y AaHHbIX M HaobopoT,
obecneumBasi TM6KOCTb, NPUCYLLYHO WAbNOHHLIM OTOBpaXXxeHUsM.

CylwiecTByeT ABe pacrnpoCTpaHeHHbIX MoAenu AaHHbiX B XML-gokyMmeHTe: Mmogenb Tabnuubl, Ko-
TOopas SBNSIETCS OCHOBOM OTOobpaXkeHU Ha oCcHoBe Tabnuy, n o6bekTHaa Moaesnb, KoTopas SBns-
€TCS OCHOBOM O6bEKTHO-PENSALMOHHBLIX OTOBpaXkeHui.

5.2.2.1 OTto6pa>keHnss Ha oCHoBe Tabnuy

OTobpaxeHns Ha ocHoBe Tabnuu NPUMEHSATCA BO MHOMMX Nporpammax nepeHoca AaHHbIX Mexay
XML-goKyMeHTaMu 1 pensiumMoHHbiMM 6aszamMn gaHHbiX. B HUX XML-AOKyMeHT npeactaBnsieTcs Kak
Tabnuua nnm MHOXecTBO Tabnuy. To ecTb, CTPyKTypa AOKYMeHTa AO/MKHA 6biTb MPUMMEPHO Takown,
KakK B 3TOM npuMepe, nNpu 3ToM anemeHT <database> n gononHuTenbHbIl anemeHT <table> oTcyT-
CTBYIOT B 0AHO-TabnnyHoOM cnyvae:

<database>

<table>

<row>

<columnl>...</columnl>

<column2>...</column2>

</row>

<row>

</row>

</table>

<table>

</table>

</database>

B HeKOTOpbIX NpOrpaMMHbIX NPOAYKTaX MOXHO KOHKPETU3MPOBATb, COXPAHSAIOTCHA N AaHHble B KO-
NIOHKE KaK Ao4YepHue 3/IEMEHTbI KN Kak aTpubyTbl, TakXke, KaK U MMeHa, UCNOoMb3yeMble AN KaX-
Aoro aneMeHTa n atpmbyTta. Kpome Toro, B npoayktax Ha OCHoBe TabnmM4HbIX OTO6paKeHMn YacTo
peanu3oBaHa BO3MOXHOCTb BK/IHOYEHUS TabAM4YHbIX M KOSIOHOYHbIX MeTafaHHbIX NnMbo B Hauvane
AokyMeHTa nmbo B Buae aTpnbyToB Kaxaon TabnmyHOro uamM KOJIOHOYHOrO 3/eMeHTa. 3aMeTbTe,
yTo TepMuH "Tabnuua" obblYHO MOHMMAaETCH BeCbMa BOJIbHO. TO eCTb, MpU NepeHoce AaHHbIX U3
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6a3bl AaHHbIX B XML, "Tabnuuen" moxeT 6biTb pe3ynbTUMpyloLee MHOXECTBO, a NPpU NepeHoce AaH-
HbiXx U3 XML B 6a3y gaHHbIX, "Tabnuuen" MoxeT ABNATLCSA peasibHas Tabnuua nnaun gpyroe Mmoandm-
umpyemoe otobpaxeHue.

OTobpakeHnss Ha OCHOBe Tabnuu Nofie3Hbl ANA cepuanusaunn pensumoHHbIX AaHHbIX, HanpuMep,
npu nepeHoce AaHHbIX MexAay ABYMS pensumoHHbIMM 6a3aMu AaHHbIX. K oueBMAHOMY HeaocTaTKy
TaKMX CUCTEM MOXHO OTHECTU TO, YTO OHW He MoryT pabotaTb ¢ XML-AOKyMEHTaMM, KOTOpble He
YAOBMIETBOPSOT NPMBEAEHHOMY Bblille dopMarTy.

5.2.2.2 O6bekTHO-pensiLMoHHOe OoTo6parkeHune

O6beKkTHO-pensiuMoHHOe oTobpaXkeHne MNpUMeHSeTCs BCeMWU pensiuMOoHHbIMM 6a3aMu, OocHaleH-
HbiMK cpeacTtBamMn XML, n HeKTOpbIMW MporpaMMaMm nepeHoca AaHHbIX Mexay XML-goKyMeHTamu
M pensunoHHbIMK 6a3aMum gaHHbIX. B 3ToM oTobpaXkeHnn gaHHble B XML-A0KYMeHTe MoaenupyoTcs
AepeBoM 06bekToB, cneunduyHbIX ANs AAHHOIO TUMa AOKYMEHTOB. B 3Tol mMogenu Tunbl aneMeH-
TOB C aTpubyTamu, coaepXxXmmoe 3/1EMEHTOB UM CMellaHHoe coaepXumoe (CNnodXKHbie TUMbl 31e-
MEeHTOB) 06bIYHO MOAENMPYIOTCS Knaccamu. Tunbl 3N1EMEHTOB, Ybe COAEPXMMOE SIBNSETCS 4Ynuc-
TbiMn cekumsimm PCDATA (npocTtble TUMbl 351IeMeHTOB), atpubyTthl n cekumm PCDATA mopenupy-
I0TCS CKaNsipHbIMWU CBOMCTBaMM. 3aTeM MoAenb OoTobpaxaeTcs B pensumMoHHyto 6a3y AaHHbIX C Mo-
MOLLbI0 TPAAUUMOHHbBIX TEXHUK O0B6BEKTHO-PENsSLMOHHOrO OTOBpaXXeHust UM C NOMOoLblo 06BbekT-
HbIX npeacTasneHnii SQL 3. To ecTb, knaccobl oTobpaxkatoTcst B Tabnuubl, CKanspHble CBOMCTBA - B
KOJIOHKM, @ 06BbEKTHO-03HAY€eHHble CBOMCTBA OTO6pa)kaloTca B Napy NEPBUYHbLIN K04 / BHELWHWA
KoY.

(TepMnH "obbEKTHO-pENsUMOHHOE OoTObpa)keHMe" He COBCEM BEpPEH, MOCKOJIbKY AEPEBO 06bEKTOB
MOXET ObITb NMPSIMO O0TOBpPaXeHO B O06HLEKTHO-OPUEHTUMPOBAHHYIO WM Mepapxuyeckyto 6asy. Oa-
HaKo, Mbl ero BCe paBHO ByaeM MCNoNb30BaTb, MOCKOSIbKY OFPOMHOE KOMIMYECTBO NPOAYKTOB, KOTO-
pble MCNOMb3YT 3TOT BMA OTOOpakeHUN, AENCTBYIOT Ha OCHOBE PensiUMOHHBLIX 6a3 AaHHbIX, U Tep-
MUH "06beKTHO-penssuUnMoHHOoe oTobpaxeHne" WNpPoKO NCNOob3YyeTCcs.)

Ba)xHO noHWMaTb, YTO 06beKTHas MoAesnb, MCNOoJSib3yeMas B 3TOM Tune oTtobpaxkeHus oTnmyaeTcs
oT 06bekTHOM Mogenu gokyMmeHTa DOM. DOM MogenupyeTt caM AOKYMEHT U ABASETCS OAMHAKOBOW
ana Bcex XML-AOKYMEHTOB, @ Bbllle ONMCaHHas MoAeNb MOAENUPYET AaHHble B AOKYMEHTE U pas-
nnyaeTcs ana Kaxaoro Habopa XML-AOKyMeHTOB, KOTOpble COOTBETCTBYIOT onpeaeneHHbiM DTD.
HanpumMep, onucaHHbIN Bblle AOKYMEHT, coAepXalumini MHpopMaLmMio O TOProBbiX 3aKa3axX, MOXHO
cMOoAenupoBaTb KakK [JAepeBO 06beKTOB, MpUMHaAnexawmx 4JYeTblpeM knaccam - SalesOrder,
Customer, Item, n Part - kak noka3aHo Ha 3TOW AnarpaMmme:
SalesOrder

/ | \

Customer Item ITtem

| \
Part Part

B To Bpemsi kak gepeBo DOM, NOCTPOEHHOE MO TOMY Xe AOKYMEHTY, AOKHO 6bITb COCTaBNEHO U3
Takux 06bekToB, kKak Element, Attr, n Text:

Element --- Attr
(SalesOrder) (SONumber)
22
/ / \ \
Element Text Element Element
(Customer) (OrderDate) (Item) (Item)
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etc. etc. etc.

MHMLUMaNM3NpyoTCa N Ha caMoM Aesie 06beKTbl 3TOW MOAENWN - 3aBMCUT OT NpoAyKTa. HekoTopble
nporpaMMHble MpoAyKTbl MO3BOJAOT BaM MOPOXAaTb KacCbl B MOAENM, a 3aTeM WCMoJib30BaTb
06BbEKTbI 3TUX K/1AaCCOB B CBOMX NMpUIoXeHnUaX. C MOMOLLbIO TaKUX MPOAYKTOB AaHHble NepeHoCsaTcs
Mexay XML-AOKYMEHTOM, 3TUMM 06bekTaMu M 6a30i AaHHbIX. B ApyrMx npoaykrtax o6bekTbl MC-
NoJIb3yTCS NNLWb Kak MHCTPYMEHT, KOTOPbIN NOMOraeT BaM BM3yanM3MpoBaTb O0TOBpaxeHue, a ne-
peHOC MPOM3BOAUTCS MPAMO Mexay XML-A0KYMeHTOM M 6a30i AaHHbIX. M MOMHOCTbIO OT Ballero
NPUNOXEHMWS 3aBUCUT, €CTb JIX CMbICI B MHULMAIM3ALUMM STUX MPOMEXYTOUHbBIX 06HLEKTOB.

(NpuBsiska XML-A0KYyMeHTOB k 06bekTaM 06bl4HO Ha3blBaeTcs npuBA3kor XML-paHHbIx (XML
data binding) - nocne peanusaumm kKoMmnaHumen Sun TexHonormm Java Architecture for XML
Binding1z. B HeKkOTOpbIX MpOrpaMMHbIX MNpOAYKTax peanusyetcs npuBsska XML-aaHHbix; 605b-
LUNMHCTBO M3 HUX MOTYT NEPEHOCUTb TakXe W AaHHble Mexay obbekTamum u 6a30i AaHHbIX.)

Cnocobbl ocylecTBneHns 06bKTHO-pPEeNAUNOHHOro 0TobpaxeHns BapmbmUpyLOT, Hanpumep:

m Bo Bcex nporpaMMHbIX NpPoAYyKTax NOAAEPXNBAETCSH OTOBpaXeHne C/I0XHbIX TUMOB 3/1IEMEHTOB B
K/1lacchbl, @ NPOCTbIX TUMOB 3/1IEMEHTOB 1 aTpMbyToB - B CBOMCTBA.

m Bce (?) NnpoayKTbl NO3BOMAOT BaM yKa3aTb KOPHEBOM 3N1EMEHT, KOTOPbIN He oTobpaxaeTcs B 06b-
eKTHYI0 MoAenb unun 6a3y AaHHbIX. DTOT HECYLUNIN SIEMEHT NONe3eH B TeX Cy4vasx, Koraa Bam
HY>XHO B 0AHOM XML-A0KyMEHTEe XpaHUTb HECKOMbKO 06bEKTOB BEPXHEro ypoBHs. Hanpumep, ecnun
Bbl XOTUTE XPaHUTb B 0A4HOM XML-40KyMeEHTE HECKOJIbKO TOProBbIX 3aKa3oB, BaM NoTpebyeTcs oxBa-

TUTb UX €ANHbIM KOPHEBbIM 3/IEMEHTOM.

m KopHeBOW aneMeHT 3KBMBaseHTeH anemMeHTy <database>, oH ucnone3yetcs, korga XML-g0-
KYMEHT, ncnonb3yowmnii TabnnyHoe otobpaxeHne coaepXuT MHOXeCTBO Tabnuu n NnpucyTcTeyeT
TONbKO AN5 TOro, Ytobbl BbINOAHUTL TpeboBaHne XML (AOKYMEHT AO/MKEH UMETb €AMHCTBEHHbIN KOP-

HeBOM 3/1eMeHT). B HEKOTOPbIX MPOrpaMMHbIX MPOAYKTaX TakXXe MOXHO 0603HauuUTb 3n1eMeHTbl 6onee
HM3KOrro YPOBHS KakK Hecylume.

m bBonblas yacTb NpoAyKTOB MO3BONSET ONpeaennTb, oTobpaxatTcs /M CBONCTBA B aTpubyTbl Unm
AoydepHue anemeHTbl XML-f0KyMeHTa. HekoTopble NpoAyKTbl MO3BOMISAIOT CMEWMBaTb aTpubyThl U A0-
YepHue aneMeHTbl, Apyrue paspewatoT nmbo ogHo, nnbo apyroe.

m bBonblas yacTb NPOAYKTOB MO3BOJISIET NCNONb30BaTb pasniMyatowmecs nmeHa B XML-goKyMeHTe n
6a3e gaHHbIX, HO B HEKOTOpPbIX TpebyeTcs Mcnosib3oBaTb OANHAKOBbLIE.

m Bonblas yacTb NPOAYKTOB NO3BOJISIET ONpeaennTb NOPSAAOK, B KOTOPOM C/eAyIoT AOYepHUe 3ne-
MEHTbl B POAMTENLCKOM 3/1IEMEHTE, XOTH 3TO peasim3yeTcs Tak, YTO HEBO3MOXHO NOCTPOUTbL MHOIMO MO-
Aenen koHTeHTa. K cyacTblo, noaaepXuBaeMble MOAENN KOHTEHTa roaaTcsa Ans 6onblen yactu gata-
LLeHTPUYHbIX AOKYMeHTOB. (Mopaaok crnefoBaHUsa AOYEPHMX SNIEMEHTOB BaXKEH Npu Banvaaunm AOKy-
MeHTa.)

m HekoTopble NpoAYKTbl MO3BOASOT 0TOOpaxaTb KOMMIEKCHbIE TUMbl 3/1IEMEHTOB B CKaNsipHble

CBOWCTBA. DTO MONE3HO, KOrAa TUMN 3/IEMEHTa COAEPXKUT CMELlaHHOe COAEPXKUMOe, Takoe, KakK ane-
MeHT <Description> B NnpMBeAeHHOM BbilLe NpMMepe TOProBoro 3akasa. XoTsa anemeHT <Description>
MMeeT JoYepHMe 31eMeHTbI U TexcT B popme XHTML, ropa3no nonesHee paccMaTpusaTb 3TOT 3/e-
MEHT KaK eAnHoe CBOMCTBO, HeXenwn pasbuBaTtb €ro Ha 4yacTu.

m HekoTopble NnpoaykThl nogaepxmpatoT oTobpaxkeHne PCDATA B cMellaHHOE CoAEpPXUMOE.

Bonee nosiHoe onucaHMe 06bEKTHO-PENSLMOHHOIO OTOBpaXKeHUs CMOTPUTE B pasfene 3 MaTepu-
14
ana "Oto6paxeHne DTD B 6a3bl AaHHbIX" .

5.3 XpaHeHue AaHHbIX B UICTUHHOMN XML-6a3e gaHHbIX

TakXXe MOXHO XpaHWTb AaHHble XML-AOKYMeHTOB B MCTMHHONK XML-6a3e paHHbix (native XML

13: http://java.sun.com/xml/jaxb
14: http://www.xml.com/pub/a/2001/05/09/dtdtodbs.html#object
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database). ECTb HeCkonbKO NpuyMH Ans 3Toro. lNepBas - Nony-CTPYKTYPMPOBAHHOCTb AAHHbLIX. TO
€CTb, OHM obnagalT perynsapHoOM CTPYKTYpPOW, HO 3Ta CTPYKTypa AOCTATOYHO CUJIbHO BapbUpPyeT n
oTobpaxkeHne ee B pensunoHHyto 6asy AaHHbIX NpUBOAUT K 60/bLIOMY YMCNY KOJIOHOK C MYCTbIM
3HaveHneM (NycTas Tpata MecTa) Uan K 60blIOMY KOnM4YecTBy Tabnuy (YTo HeEIPHEKTMBHO). XOTA
MoNy-CTPYKTYPUPOBAHHbIE JAaHHbIE MOXHO XpaHWTb B 06bEKTHO-OPUEHTUPOBAHHOW WU Mepapxu-
yeckor 6ase AaHHbIX, MOXHO XPaHUTb UX B UCTUHHOM XML-6a3e gaHHbiX B BUAEe XML-A0OKYMEHTOB.

BTopas npuMYmnHa XpaHuTb AaHHbIE B UCTUHHOW XML-6a3e AaHHbIX - 3TO CKOPOCTb A0CTyna. B 3aBu-
CUMOCTM OT TOro, Kak puanyeckn UCTMHHas XML-6a3a AaHHbIX XPaHWUT JlaHHble, OHa MOXeT Mosy-
yaTb [IOCTYN K AaHHbIM ropa3fo b6bicTpee, YeM pensunoHHas 6asa AaHHbIX. MNpUUKMHa B TOM,4YTO He-
KOTOpble CTpaTerum XpaHeHusl, NpUMeHsieMble B UCTUHHbIX XML-6a3ax XpaHAT Lesble JOKYMEHTbI
dun3nyeckn BMeCTe UM UCMONb3YIOT puamyeckne (@ He normyeckme) ykKasaTtenm Mexay 4acTsMu
AOKYMeHTa. DTO NO3BONSET M3BNEKaTb AOKYMEHTbl Tnbo 6e3 obbeanHeHun, NMbo C NoMoLbo Gu-
3n4yecknx obbveamnHEeHNn, N To U gpyroe bbiCTpee, YeM normvyeckne obbeanHeHUs, KOTopble npmMe-
HAOTCA B PensLUMOHHbIX 6a3ax AaHHbIX.

PaccMoTpuM, HanpuMep, NPUBEAEHHbIN Bbllle AOKYMEHT, COAep)KallMin TOproBble 3akasbl. B pens-
LUMOHHOM 6a3e AaHHbIX ero MOXHO 6bino 6bl XpaHUTb B 4YeTbipex Tabnuuax: SalesOrders, Items,
Customers, n Parts, n nsBneyeHne AokyMeHTa Morsio 6bl NoTpeboBaTb 06bEANHEHNS NO BCEM 3TUM
Tabnuuam. B UCTUHHON xe XML-6a3e AaHHbIX BECb JOKYMEHT MOl 6bl XpaHUTbLCS B OAHOM MECTe Ha
AWCKe, TaK 4YTO MoslyYeHue AO0CTyna K AOKYMEHTY Unun K ero dpparmeHTy notpeboBano 6bl eANHCT-
BEHHOro obpalleHns K AUCKY U eANHCTBEHHOIO YTEHUS AaHHbIX. PensuuoHHaa 6asa notpeboBana
6bl YeTblpe NoUCKa MHAEKCOB N MO MEHbLUEN Mepe YeTblpex YTEHUN C AucKa.

OueBunaHOE coobpaxeHne B 3TOM Clydae: yBenuM4yeHne CKOpoCcTu ByaeT owyLlaTbCs TONIbKO B TEX
cny4dasiX, Koraa gaHHble Ha BbIXOAe AO/KHbI 6biTb OpraHM30BaHbl MMEHHO TaK, KaKk OHU XpaHSTCs
Ha Aucke. Ecnn Bbl XOTUTE MOJSyYaTb AaHHbIE B Pas/IMYHbIX NpeAcTaB/IeHUSIX, HanpuMep, B BUAE
CMNCKa 3aKa34YMKOB M OTHOCSALLMXCA K HAM 3aKa30B, NPpON3BOAUTENLHOCTb 6blia 6bl, NO BCeW BMAMK-
MOCTWU, MeHblle, YeM B pensuMOHHON 6a3e AaHHbIX. TaknMM 06pasoM, XpaHeHWe AaHHbIX B UCTUH-
Hoin XML-6a3e n3-3a cTpemsieHms K 6onblien NpousBOAUTENBHOCTU OMNpaBAaHO NWb B TEX Chy-
yasix, Koraa B BalleM MPUIOXEHUU AOMUHUPYET Kakoe-TO O4HO NMpeacTaBieHMe AaHHbIX.

TpeTbs NpUYMHA XpaHUTb AaHHbIE B UCTUHHOW XML-6a3e gaHHbIX - €CNM BaM HYXHbl Hekne XML-
cneundmryHbie BO3MOXHOCTM, Hanpumep, BbinoaHeHne XML-3anpocoB. C y4eTOM TOro, YTO HEMHO-
rme AaTta-ueHTpUYHbIE MPUSIOXKEHUS HYXAAKTCA CerogHs B 3TOM M MHOrMe pensunoHHble 6asbl
OAHHbIX MOIyT BbINONHATL XML-3anpockl, 3Ta NpMYMHA CTAaHOBUTCS MEHee CYLLEeCTBEHHOM.

OaHa u3 npobnem xpaHeHus AaHHbIX B UCTUHHOW XML-6a3e 3akstodaeTcs B TOM, 4TO 60/bLUIMHCTBO
MCTUMHHbIX XML-6a3 gaHHbIX MOryT BO3BpalaTb AaHHble ToNbKo B Buae XML. (cnabo nogaepxusa-
€TCa NpMBSA3Ka 3NEMEHTOB UM atpnbyToB K MepeMeHHbIM NpunoxeHus.) Ecnu Bawemy npunoxe-
HUI0 NOHAA06ATCA AaHHblE B ApyroM dopMaTe (4acTo Tak M NMPOUCXOAMUT), MPUNOXKEHUIO NPUAETCA
CHavana otnapcutb XML M TONbKO MOC/Ee 3TOr0 OHO CMOXET MCMNOoJIb30BaTb 3TW AaHHble. 3TO oye-
BUAHbIA HEAOCTATOK A5 IOKaNbHbIX MPUIOXEHWU, KOTOPble BMECTO PensunoHoln 6a3bl AaHHbIX UC-
NONb3YIT UCTUHHYIO XML-6a3y, nockonbky TpebyeTcs AONOMHUTENbHbIE PECYpPCbl, B KOTOPbIX HET
HyXZAbl, Hanpumep, B ODBC-npunoxeHunax. Ho 3To He npobnema B pacnpenefnieHHbIX Mpuoxe-
HUAX, KOTOopble ncnonb3yT XML A1 TPaHCNOPTUPOBKKU AAHHbIX, MOCKOJbKY AOMOSIHUTENbHbIE pe-
CypCbl NOHAA064TCA BHE 3aBMCUMOCTU OT TOrO, Kakas ucnosb3dyetcs 6a3a AaHHbIX.

5.4 Tunbl AgaHHbIX, NYCTble 3Ha4YeHNUA, Habopbl CUMBOJIOB M Npo4yee

B aToM naparpade Mbl 06CyANM HECKOJIbKO BOMPOCOB, UMEIKLLUX OTHOLIEHME K XPaHEHUIO AaHHbIX
13 XML-40KYMEHTOB B TPaAMLMOHHOW 6a3e AaHHbIX. (BOMPOCHI,CBSA3aHHble C TUNAaMU AaHHbIX U 6u-
HapHbIMKU AAHHbIMU TaKXe OTHOCATCS M K XPaHEHW JaHblX B WUCTUHHOW XML-6a3e AaHHbIX.)
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O6bI4HO HeT BbibOpa B BapuaHTax peleHus 3Tux npobseMm nporpaMMaMm nepeHoca AaHHbix. Oa-
HaKO, Bbl AOJKHbI 3HaTb O CyLLECTBOBAHUM 3TMX NpobsieM, NOCKONbKY 3TO MOXET BaM MOMOYb MNpu
Bblbope nporpaMMHOro obecneyeHus.

5.4.1 Tunbl AaHHbIX

XML He nopaepxmBaeT TUNM3aUMIO AAHHbIX B NI060M 3HAYMMOM CMbICNe 3TOro cnosa. Kpome He-
napcmMpyemMbiX CyLHOCTeN, BCe AaHHble B XML-AOKYMeHTe ABNSAIOTCA TEKCTOM, AaXe eC/v OH npea-
CTaBnseT Apyrve Tunbl AaHHbIX, HanpuMep, AaTbl UK Uenble Yyucna. B obwem cnyyae nporpammbl
nepeHoca KOHBEPTUPYIOT AaHHble 13 TekcTa (B XML-gokymeHTe) B Apyrue Tunbl (B 6a3e gaHHbIX) U
HaobopoT. OAHaKO, YMCNO TEKCTOBbLIX (POPMATOB, B KOTOPbLIX PACMO3HAlTCA AaHHble TOro Uau
MHOro TuMNa, OrpaHW4yeHo, Hanpumep, Temu, KoTpble 3agaHbl B JDBC-gpansepe. lpeacrtaBneHue
AaT - Haubonee npobneMHoe MeCTO, MOCKO/bKY AMana3oH BO3MOXHbIX (POPMaTOB OYEHb BesuK.
Yucna, KoTopble TakXe MMEeKT HECKOSIbKO HauMOHaNbHbIX (OpMaTOB, TOXE MOryT Bbi3BaTb MpoO-
6nembl.

5.4.2 buHapHble AaHHble

EcTb ABa pacnpocTpaHeHHbIX cnocoba XpaHeHus BUMHapHbIX AaHHbIX B XML-goKyMeHTe: Kak He-
napcmpyemble CyLHOCTU M B KoaMpoBke Base64 (MIME-koampoBka, koTopas oTobpaxaeT 6uHap-
Hble AaHHble B nogMHOXecTBO US-ASCII). [insa pensumoHHbIX 6a3 gaHHbix 06a cnocoba npobnema-
TUYHbI, NOCKOJIbKY Mpaswusia, N0 KOTOPbIM AAHHble OTNPaBAATCS UK U3BNeKaTcs n3 6asbl AaH-
HbIX, MOTyT 6bITb OYEHb CTPOrMMW K BbI3blBaTb Npobnembl B nporpaMMHOM obecrnedyeHuun. Kpome
TOro, He CcylwecTByeT cTaHgapTHon XML-3anucu, ykasbiBalowen, YTO d/IeMEHT COAEPXKUT AaHHble,
3aKoAMpOBaHHble B KoAMpoBKe Baseb4, Tak 4TO nporpamMMmMHoe obecneyeHne MOXeT Aaxe He
Y3HaTb, YTO AaHHble ABNAKOTCA 3aKOANPOBaHHbLIMM BMHAPHbLIMKW AaHHbIMK. W HakoHel, 3anucu, CBs-
3aHHble C HENapCUPyEMbIMU CYLLHOCTAMU UK 3N1EMEHTaMu B Koanposke Base64 - ogHa un3 Tex Be-
Len, KoTopble ckopee Bcero 6yayT onyckaTbCs Npu NepeHoce AaHHbIX B 6a3y gaHHbIX. Takmm 06-
pa3oM, ecnu Ansa BacC BaxHbl 6BUMHapHble AaHHble, NMpoBepbTe, NoAAepXMBaeT n paboTy C HUMKU
Balle nporpaMMHoe obecrieveHme.

5.4.3 NycTble gaHHbIE

B Mupe 6a3 gaHHbiX, "null" 03HayaeT, YTO AaHHbLIX MPOCTO HET. DTO HeYTO coBceM gpyroe, yem 0
(AN ymncen) wnan CTpoka HyNeBOW ANMHLIL. Hanpumep, y Bac MMelTca AaHHble, cobpaHHble Ha Me-
TeocTaHuuu. Ecnn TepmomeTp He paboTaer, B 6a3e AO/MKHO COXPaHATBCSA MyCTOe 3HayeHue, a He
HY/lb, MOTOMY YTO HY/b B AAHHOM C/lydae 0603HayaeT HeyTo Apyroe.

XML Toxe noagepXxuBaeT KOHLENUMI0 MYCTbiIX AaHHbIX - BBeAEHWEM Heobsi3aTeNbHbIX TUMOB 3/e-
MEHTOB unun aTtpmbyToB. Ecnm 3HaueHne Heobs3aTeNbHOrO TMNA an1eMeHTa uanm atpubyTta - nycroe,
OH MPOCTO He BKJIOYAEeTCs B AOKYMeHT. Kak n B 6a3ax gaHHbIX, aTpmbyT, coaepxalimini CTPOKY Hy-
NeBON AZIMHbI UM MYCTON 3/IEMEHT He ABNAETCS MyCTbiM 3HAYEHMEM: UX 3HaAUYeHWe paBHO CTPOKe
HYyNeBOM ANUHBbI.

Mpy oToBpa)keHnn CTpyKTypbl XML-A0OKyMeHTa B 6a3y AaHHbLIX U 06paTHO, criedyeT no3aboTUTbCs O
TOM, 4TO6bl Heobsa3aTesNbHble TUMbl MIEMEHTOB U aTpUBYTbl 0TOBpPaXanucb B KOMOHKM, AN KOTO-
pbiX BO3MOXHbl MyCTble 3HAY€HUs1, 1 HA060POT. B MPOTUBHOM CflyYae BEpOSATHbI ONMOKM BCTaBKU
OaHHbIX (MpY nepeHoce AaHHbIX B 6a3sy) UM HeBanuiHble AOKYMEHTbl (MpU MepeHoce AaHHbIX U3
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6a3bl).

Mockonbky XML-coobuwiecTso, B OT/iMuMe OT cneumanncToB no 6asaM AaHHbIX, UMeeT, noxoxe, 60-
nee WWPOKMIN B3rNsS4 Ha TO, YTO Takoe MyCcToe 3HadeHue - B 4YacTHOCTM, MHOrMe Mnonb3oBaTenm
XML cuumTtatoT aTtpmbyThl HY/1I€BOW ASINMHBLI U NYCTble 3/IeMEeHTbl MYCTbIMM 3HAYEHMSMWU - BaM crnegyeTt
npoBepuTb, Kak cebsi BeaeT Bawe nporpaMmHoe obecneyeHne B 3TUX CUTyaumsax. HekoTopble npo-
rpamMMmbl NpeaoCcTaB/isOT MOAb30BaTeNsM BO3MOXHOCTb Bblbopa B onpeaeneHMn NycToro 3HaveHus
B XML-0OKyMeHTe, BK/toUas noaaepxky atpmbyta xsi:null ns XML-cxem.

5.4.4 Ha6opbl CMMBOJIOB

Mo onpeanenennto, XML-AOKYMEHT MOXeT coaepxaTb tobble cumBosbl Unicode, KpoMe HEKOTPbIX
cneumanbHbiX CMMBONOB. K coxaneHuto, MHorve 6a3bl AaHHbIX M0X0 NOAAEPXMBAKOT UM COBCEM
He noaaepxusatoT Unicode n TpebylT cneumansHol KoHdUrypaumm ansa pabotbl ¢ He-ASCII cuMm-
Bonamu. NpoBepbTe, Kak paboTaeT ¢ HUMKM Bawa 6a3a AaHHbIX M NPOrpamMMmbl NepeHoca.

5.4.5 MpouyeccyanbHble MHCTPYKLUU U KOMMEHTapumn

MpoueccyasnbHble MHCTPYKUMM U KOMMEHTapuMmM He ABASIIOTCA 4acTblo AaHHbIX XML-AoKyMeHTa wm
BCE M3BECTHble MPOrpaMMbl NepeHoca UrHopupylT ux. MpobneMa COCTOMT B TOM, YTO OHW MOryT
BUPTyanbHO BO3HMKATb B Il060M MecTe XML-4OKYMeHTa U TakmM obpa3oM, C TpyAOM BCTpamBaloTcs
B TabnmyHoe unmnm ob6bEKTHO-pENsUUoHHoe oTobpaxeHue. (OaHO M3 naoxo paboTaloWmnx peLlieHum
ONs pensiuMoHHbIX 6a3 AaHHbIX - gobaBneHwe cneuuanbHbiX Tabnuy Ans nNpoueccyasnbHbIX WMH-
CTPYKUMA M KOMMeHTapues, AobaBneHue B 3TW Tabnuubl BHEWHUX KOYeh Ans NpUMEHEeHUs BO
BCEX ApYyrnx Tabnuuax u npoBepka 3TUX Tabnuy Npu Kaxaoh obpaboTke KakoW-To Apyron Tab-
nnubl.) TaknMm obpasoM, 6onbluas yacTb NporpaMM MnepeHoca NpocTo MX UrHopupyeT. Ecnu npo-
LeccyasnbHble MHCTPYKUMN U KOMMEHTapuUu Ans BaC BaXXHbl, MPOBEpbTE, YTO C HUMMK AefaeT Balle
nporpamMMHoe obecneveHmne. TyT MOXHO TakXe NPUMEHUTb UCTUHHYO XML-6a3y AaHHbIX.

5.4.6 CoxpaHeHue pa3MeTKu

Kak yxe rosopunocb B naparpade 5.2.2, nHorga nyywe XpaHwuTb 3/1EMEHTbl CO CMeLlaHHbIM CO-
AepxuMbiM B 6a3e aaHHbIX 6€3 ganbHerwero napcuposaHusa. Koraa Mbl Tak genaem, pasmeTka co-
XpaHseTca C cmMBonamu pasMmeTku. OgHako BO3HWMKaAeT npobnema C npeacraBfieHWEM CUMBOJIOB
pa3MeTKu, KOTOpble He UCMONb3ylTca Ans pasMeTkn. B XML-AoKyMeHTax OHW COXpaHSATCS Kak
cywHoctm It, gt, amp, quot, n apos. To e camoe MoxeT 6bITb caenaHo u B 6ase AaHHbIX. Hanpu-
Mep, cneaytoulee onucaHue (description):

<description>

<b>Mpumep nyraumus:</b> &lt;foo/&gt;

</description>

MOXeT 6bITb coXpaHeH B 6a3e faHHbIX KakK:
<b>Mpumep nyraHmuer:</b> &lt;foo/&gt;

Mpobnema TyT B TOM, UTO He XML-Hble S3bIKM 3aMpocoB, Takne, Kak SQL, He CKaHMPYIOT 3Ha4YeHus
KOJIOHOK Ha Hanu4yne pasMeTKu U Ha NpeaMeT MCMNO0SIb30BaHMS CYLLHOCTEN U MHTENPETUPYIOT UX CO-
oTBeTCTBYloLle. TakmMm 06pa3oM, ecnm Bbl XOTUTe HaWTu cTpoky "<foo/>" ¢ momowsbio SQL, Bam
HY>XHO 3HaTb, YTO Ha CaMOM Aene BaM creayeT uckatb cTpoky "&lt;foo/&gt;".
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C Opyrov CTOPOHbI, €CNM CCbIIKM Ha CYLWHOCTb pacwndpoBaHbl, NpoOrpaMMbl NepeHoca He MOoryT
pa3nMunTb pa3MeTKy OT MCMONb30BaHWMA CyLHOCTeN. Hanpumep, ecnu npuBeaeHHOe Bbille onuca-
HME COXPaHSeTCs KakK MOoKa3aHOo HWXe, nporpamMMHoe obecnedeHue He MOXeT onpeaenuTb, SABs-
toTcs nm <b>, </b>, n <foo/> pasMeTKOM UM TEKCTOM.

<b>Mpumep nyraHuus:</b> <foo/>

PeweHne ston npobnembl B nepcnekTmBe - pacno3sHatowme XML 6asbl AaHHbIX, B KOTOPbIX peasb-
Has pa3meTka obpabaTbiBaeTcs MHaye, YeM TO, YTO TOJSIbKO BbIMISANT Kak pa3MeTka. A noka npwu
paboTte He XML-HbIX NnpunoxeHnin ¢ XML MoryT Bo3HUKaTb NMpobriemsl.

5.5 NeHepauusa onpegeneHunin DTD U3 pensauMoOHHON cxeMbl U 06paTHO

Mpwn nepeHoce aaHHbIX Mexay XML-gokyMeHTaMun n 6a30iM gaHHbIX YaCTHO BO3HMKAET BOMPOC - Kak
creHepupoBaTb XML DTD u3 cxembl 6a3bl AaHHbIX 1 obpaTHo. MNpexae, YeM Mbl MOrOBOPUM O TOM,
KaK 3TO genaeTcs, cpa3y 3aMeTuM, YTO 3TO AOJDKHO AenaTbCs Ha ctaamun paspabotku. MNMpuuunHa B
TOM, 4YTO 60/blIAsA YacTb AaTa-UeHTPUYHbIX NPUIOXKEHUA N BUPTyasbHO BCE BepTUKabHbIE NMPUIo-
XeHua paboTatoT ¢ n3BecTtHblM HabopoM onpegeneHuii DTD n cxem 6a3bl AaHHbIX. TaK YTO UM HET
HeobxoaAnMMOCTM reHepupoBaTb CxeMbl B npouecce paboTbl. bonee TOro, Kak Mbl yBUAMM HUXe,
npoueaypbl reHepauum CxXeM He COBepLlUeHHbl. [pUAIoXeHUSM, KOTOPbIM MPUXOAUTCS COXPaHsTb
cnyyanHble XML-goKyMeHThbl B 6a3e gaHHbIX, fydwe pabotaTb C UCTUHHOM XML-6a30i, Hexenu re-
HepupoBaTb CXeMbl B npouecce paboTbl.

Camblin npocTton cnocob reHepaunu pensiuMoHHOM cxembl M3 onpegeneHnii DTD u obpaTHO -
MPOCTO 3a5I0XKNTb B KOA MyTb yepe3 06beKTHO-pensumoHHoe otobpa)keHne, y KOTOporo ectb He-
CKOJIbKO Heobsa3aTeNbHbIX CBONCTB. [ToXoxune npouenypbl MMeTCs B 06 beKTHO-OPUEHTUPOBAHHbIX
6asax paHHbix. ( B 4 pasgene matepuana "OtobpaxeHue onpeaenerHunt DTD B 6a3bl .ElaHHbIX"ls
MMEIOTCS MOoLWaroBble NpMMepbl KaXKAon npoueaypsbl.)

YT106b1 CreHepupoBaThb PesSILMOHHYI0 cxeMy U3 DTD Hy)XHO:

m /115 KaXaoro KOMMAeKCHOro Tuna 3/eMeHToB co3aaTh Tabnuuy, a B HEN - KOJIOHKY C MEPBUYHBLIM
KJII0YOM.

®m [Ins KaXAoro afieMeHTa CO CMeLLaHHbIM COAEPXUMbIM CO3AaTb OTAENbHYO Tabnuuy, B KOTopol by-
AYT XpaHuTbcs cekumm PCDATA, cBsi3aHHble C pOAMTENbCKON Tabnuuen Yyepes nepBuyHbIN Koy Tab-
nnubl.

m [1ns Kaxaoro atpubyTa ¢ eAMHCTBEHHbIM 3HAaYEeHWEM, NPpMHaANeXallero 3/1eMeHTy 3Toro Tmna, u
ANS KaXA0ro eAVHWYHO NOoSIBASIOWErocs NPoCTOro AOYEPHEro 3/IeMeHTa, Co3halTe KOTOHKY B 3TOM
Tabnuue. Ecnu goyepHuii Tun aneMeHTa unaun atpmbyT - HeobsizaTeneH, caenanTe KOMOHKY AOMYyCKako-

Len nycroe 3HayeHue.

m /115 KaxAoro MHOro3HayHoro atpubyTta nam AN Kaxaoro MHOrOKpaTHO-BO3HMKAIOLWEro NpocToro
AOYepHero aneMeHTa co3ganTe oTAeNbHY0 Tabnuuy AN XpaHeHUs 3Ha4YeHUn, NPUBA3aHHbLIX K poan-
Tenbckon Tabnvue yepes nepBMYHbIN K04 Tabnuubl.

m /115 KaX4oro CNOXHOro AOYEPHEro afieMeHTa CBsXUTe Tabnuuy poanTEeNbCKOro Tuna aneMeHTa
Tabnuuen goyepHero TMNa aneMeHTa C NOMOLLbI0 MEPBMYHOIO K/loYa poAUTENbCKON Tabnumupbl.

Y106bI creHepupoBaTtb DTD 13 pensilMOHHON CXEeMbl HY>KHO!:

m [ins kaxaor Tabnuubl co3aaTtb TUM 3/1EMEHTa.

m [Ina Kaxaol He-K/IlYEeBOM KOMOHKM B 3TOM Tabnuue, Takxe, Kak U Ans KOJIOHKM (KOJIOHOK) C nep-

BWYHbBIM K/THO4YOM, A06aBbTe K KOHTEHTHOW MOAENU 3/1eMeHTa aTpubyT nnm AOYEPHUINA 3NIEMEHT, KOTO-
pblii MOXET coaepxaTtb ToNbKO cekuuto Tuna PCDATA.

m [Ins Kaxaor Tabnuubl, B KOTOPY NepeaaeTcsi NepPBUYHbIN KoY, 406aBbTe AOYEPHUIN 3N1EMEHT K

15: http://www.xml.com/pub/a/2001/05/09/dtdtodbs.htmI?page=4#generate
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KOHTEHTHOM Mogenu n obpabaTbiBaliTe Tabnuuy pekypcuBHO.

m [ns KaxAoro BHeLWHero kto4va AobaBbTe K KOHTEHTHOM MOAENW AOYEPHUIA dNeMeHT n obpabaTbi-
BanTe BHELIHWIN KOY peKypCUBHO.

B 3TMXx npoueaypax eCTb HECKOJSIbKO BO3MOXHbIX npobnem. MHorme u3 HMX MOXHO WCNpaBuTb
BPYYHYIO, HanpuMep, KOHMIMKT MMEH WX 3aZaHne TUna AaHHbIX KOJIOHOK U nx annHbl. (B DTD He
COAepXNTCA MHOpMaumMs 0 TMNax AaHHbIX, Tak YTO NpeAcKasaTtb, KakKon TN AAHHbIX cneayeT uc-
nonb3oBaTtb B 6a3e, HeBO3MOXHO. ObpaTnTe BHUMAHME, YTO TUMN AAHHbIX U AJIMHA AAHHbIX MOXET
6bITb NpeackasaHa n3 gokymeHTa XML-cxembl. )

Bonee cepbe3Hass npobnema cocTouMT B TOM, 4TO "Mogenb" AaHHbIX, ucnonblyemas B XML-
AOKYMeHTe 4yacTto oTnmyaetcs (M obblyHO 6onee cnoxHa), 4em 60nbWNHCTBO 3 dEKTUBHBIX MoAe-
nen XpaHeHus AaHHbIX B 6a3e gaHHbIX. Hanpumep, paccMoTpuM cneaytowmini dparmeHT XML-koga:
<Customer>
<Name>ABC Industries</Name>
<Address>
<Street>123 Main St.</Street>
<City>Fooville</City>
<State>CA</State>
<Country>USA</Country>
<PostCode>95041</PostCode>
</Address>
</Customer>

Mpoueaypa reHepaumn pensiuMoOHHOM cxeMbl M3 onpegeneHus DTD morna 6bl B 3TOM Cny4ae co-
34aTb ABe Tabnuubl: 04HY ANS 3aKa3yMKOB M O04HY ANnsa aapecoB. OgHako, B 60MbLUMHCTBE Cny4vaes
6b1710 66l pa3yMHee XpaHUTb agpec B Tabnunue 3akasumkos, a He B OTAENbHOM Tabnuue.

DneMeHT <Address> - 3TO XOpOLUNA MPUMEpP KOPHEBOrO Hecyllero aneMeHTa. Hecywmin aneMmeHT
06bIYHO HYXEH Mo ABYM NpuuMHaMm. Bo-nepsbiX, OH NPefoCTaBAsSET AOMOMHUTENLHYIO CTPYKTYpY,
KOoTopas obneryaer NOHMMaHWe AOKYMeHTa. Bo-BTOPbIX, OH YacTO UCMOJIb3yeTCA B KauecTBe HeKOoM
hopMbl TUNN3ALUKN AaHHbIX, HanpuMep, aneMeHT <Address> MOXHO nepeaasaTb npoueaype, KoTo-
pas KoHBepTMpYyeT BCe aApeca B o6bekT Address, BHe 3aBMCMMOCTM OT TOrO, FAe HaxoAUTCA 3TOT
3/1EMEHT.

XOTS KOpHEBbIE 3/1eMEHTbI nosie3Hbl B XML, oHM 06bI4HO CTAHOBATCS NMpuUYMHON Npobnem B opme
U3JIMLLIHEN CTPYKTYpbl Npn oTobpaxxeHun B 6a3y AaHHbIX. 10 3TOM NpuMYMHe nepen reHepaumnen pe-
NSUMOHHOM CXeMbl UX 06bIYHO yaanatT us onpeaenerHns DTD. MockonbKy Bpsi4 /i XOPOLWMM pe-
LWeHNeM SIBNSIETCA paaukanbHoe uaMeHeHume DTD, 3TO MpUBOAMUT K PACXOXAEHWUIO Mexay peasb-
HbIMW AOKYMEHTaMW M AOKYMEHTaMu, NoAXoAsiwmMMM ans obpaboTkmM nporpaMmaMm nepeHoca, no-
CKOMbKY KOPHEBOW 3/1EMEHT HE BOBJIEKAETCS B OTObGpa)keHWe. DTy nNpobrieMy MOXHO pelunTb, npe-
06pasys AOKYMEHTbl Ha JieTy, HanpuMep, C noMowbio XSLT: KopHEBble 31eMeHTbl yaansoTcs ne-
pen NepeHoCoM AaHHbIX B 6a3y M CHOBa BCTaBASOTCS MOC/E NepeHoca AaHHbIX U3 6asbl.

He cMOTpsa Ha 3TK TPYAHOCTU, NPUBEAEHHbIE BbIle Npoueaypbl ABASIOTCSA XOpOLWenh CTapTOBOM TOY-
Kon ansa peweHus npobnembl reHepaunu onpegeneHnin DTD n3 pensumoHHbIX CXeM u obpaTHo,
0CcobeHHO B cnyyae 60nblINX CUCTEM.

6.0 XpaHeHue un nsBseyeHme AOKYMEHTOB

JOKYyMEHTO-LEeHTPUYHbIE AOKYMEeHTbl O0Bbl4HO MULWYTCH BPYy4YHyt B Buae XML wnu gpyroro dop-
MmaTa, Hanpumep, RTF, PDF, nnn SGML, koTopble 3aTeM KOHBepTupyloTca B XML. B oTnnume ot
AaTa-UeHTPUYHbIX AOKYMEHTOB, OHW OObIYHO He HEeCyT CBOEe MNpoUCXoXAeHue u3 6a3sbl AaHHbIX.
(AOKYMeHTbl, MOCTPOEHHble Ha OCHOBe wWwabfoHa, B KOTOPbIA BCTaBAAKTCSA AaHHble - pAaTta-
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LLeHTPUYHBbI. 3@ AOMOJIHUTENbHOW MHpOpPMaumen obpaTnTech K pa3ageny 4.1.)

TakmM obpasoMm, ecnu Bbl paboTaeTe C AOKYMEHTO-LEHTPUYHLIMU AOKYMEHTaMu, BaM BEPOSTHO Mo-

Hapo6uMTCs cnocob XpaHeHUs N U3BNEeYeHUs AOKYMEHTOB, U MeToAbl KOHBepTauumu Mx B TOT WU

nHon cdopmaT. B 3TOM pasgene Mbl 06CyANMM UCTUHHbIE XML-6a3bl AaHHbIX, KOTOpPbl€é MOXHO WC-

nonb3oBaTtb AN XpaHeHus XML-gokyMeHTOB. Ecnv BaM HyXHa nHboOpMaumsa O KOHBEPTUPYOLLEM

nporpamMMHoOM obecnedyeHnmn, CMOTpUTE CMUCOK CaAWTOB, NOCBSLEHHbIX XML-nporpamMMHoMy obecrne-
16

yeHuio B pasgene 3.0 ctatbu XML Database Products™ .

6.1 NMpocTbie cucTteMbl XpaHEeHUS! AOKYMEHTOB

Ecnu Bbl MMeeTe NMpocToil Habop AOKYMEHTOB, HanpuMmep, Habop AOKyYMeHTauumu, y BaC eCTb He-
CKOJIbKO BapMaHTOB TOro, Kak Mx XpaHuTb. lMpocTelllee pelweHne - XpaHnuTb ux B Buae ¢annosomn
CUCTEMbI N UCMOb30BaTb MHCTPYMEHTLI TUNa grep Ansa 3anpoca K HUM. (MonHOTeKCTOBbIE MOUCKMU
no XML-goKyMeHTaM, O4eBMAHO, He O4YeHb 3(MEKTUBHbI, MOCKOSIbKY MM TPYAHO pasnuMyunTb pas-
MeTKY M TEKCT M OHW He MOryT pacrno3HaTb UCMoJfib30BaHMe cylHocTel. OgHaKo, B MaleHbKUX CUC-
TemMax Aaxe 3TO MoXeT 6bITb BNosHe npuemnemo.) Eciam Bbl XOTUTE UMETL MPOCTOM KOHTPOSb TpaH-
3aKuMn, Bbl MOXETE NOMECTUTb CBOM AOKYMEHTbl B CUCTEMY KOHTpoOns, Hanpumep CVS wnn RCS.

HeMmHoro 6onee xutpoe pelweHne - 3TO XpaHeHWe AOKYMeHTOB Kak BLOB-bl B pensiunoHHol 6ase
AaHHbIX. DTO MpeAoCTaBNSAET HECKOSIbKO BO3MOXHOCTEN: KOHTPO/Sb TpaH3akuuii, 6e3onacHocTb,
MHOIronoJsib3oBaTeNlbCknii focTtyn u 17.4. Kpome Toro, MHorme pensiuMoHHble 6a3bl AaHHbIX obna-
[A0T UHCTPYMEHTaMM MOMCcKa TeKCcTa M MoryT obecneumBaTb MOSIHOTEKCTOBbLIN MOUCK, MPUMEPHbIA
MOWUCK, MOUCK MO CMHOHMMaM M HeYeTKMI MOUCK. HekoTopble M3 3TUX MHCTPYMEHTOB pacrno3HakoT
XML, uTo pewaeTt npobnembl, CBsi3aHHble C NoMckam no XML-AoKyMeHTaM Kak no npoCTOMy TEKCTY.

Koraa Bbl coxpaHsieTe XML-aokyMeHTbl kKak BLOB-bI, Bbl 1erko MOXeTe co34aTb NpOCToe pacnos-
Hatowee XML-nHaekcupoBaHue, gaxe ecnn 6asa AaHHbIX HE MOXET nHaekcmposatb XML. OauH 13
cnocoboB - co3gatb Napy Tabnuu: MHAEKCHYK Tabnuuy (M3BecTHyl kKak 6okoBas Tabnuua B
DB2, nMeHHO OTTyZAa NpPOUCXOAMUT 3Ta MAes) U AOKYMEeHTHy Tabnuuy. [JokymeHTHasa Tabnuua co-
OEPXWUT NepBUYHbBIA KOY U KOIOHKY C TUMOM AaHHbIX BLOB, B KOTOPOM XpaHWUTCA AOKYMeHT. UH-
AekcHasa Tabnuua coAepXUT KOJIOHKY, B KOTOPOM pasMellatnTcss MHAEKCUPYEMble 3HavyeHus wm
BHELLUHMIN K04, YKa3blBalOWWMNA HA NEPBUYHbINA KTHOY AOKYMEHTHOM Tabnuubl.

Koraa AOKYMEHT XpaHUTCs B 6a3e AaHHbIX, BEAETCS MOWUCK MO BCEM 3K3eMMNsSpaM MHEeAEeKCMPOBaH-
HOro 3MeMeHTa UMK aTpubyTa. Kaxablii 3K3eMNAsAp COXpaHAeTcs B MHAEKCHOM Tabnuue, BMecTe C
NepBUYHbLIM K/OYOM AOKYMEHTa. 3aTeM 3HAueHMEe KOMIOHKN MHAEKCUPYETCS YTO MO3BOSET NPUo-
XEHMI0 BbICTPO HAaXOAWUTb KOHKPETHbIE 3HAUEHMS SMIEMEHTOB UM aTpUBYTOB M U3BNIEKaTb COOTBET-
CTBYIOLLMIA OKYMEHT.

|_|yCTb, HanpuMmep, Bbl MMEETE Ha6op AOKYMEHTOB, KOTOpble yAOBNETBOPAT NpMUBEAEHHOMY HUXE
DTD wn Bbl XOTUTE CO34aTb MHAEKC aBTOPOB:

<!ELEMENT Brochure (Title, Author, Content)>

<!ELEMENT Title (#PCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Content (%Inline;)>

<!-- Inline entity from XHTML -->

Bbl MOXeTe COXpaHWUTb AOKYMEHTbI B crieaylolmx Tabnumuax:

Authors Brochures

Author VARCHAR (50) BrochureID INTEGER
16: http://www.rpbourret.com/xml/XMLDatabaseProds.htm#links
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BrochureID INTEGER Brochure LONGVARCHAR

Koraa Bbl BcTaBnsieTe 6powtopy B Tabnuuy Brochures, Bbl ckaHupyeTe aneMeHTbl <Author> u co-
XpaHsieTe ux 3HadyeHusa u ID 6powtopbl B Tabnuue Authors. Toraa npunoxeHust cMOryT M3Bfeub
6olwtopbl N0 aBTOpYy C NoMoulbl NpocToro BbipaxeHuss SELECT. Hanpumep, uTobbl M3BNeuYb Bce
6powtopbl, HanNucaHHbie aBTOPOM Mo MMeHu Chen, npunoxeHne AOMKHO BbIMOAHUTL cleayloliee
BblpaXxeHune:

SELECT Brochure

FROM Brochures

WHERE BrochureID IN

(SELECT BrochureID FROM Authors WHERE Author='Chen')

Bonee cnoxHasa nHAaekcHas Tabnvua MOXeT COCTOSATb M3 YeTbIpeX KOSIOHOK: 3/1IEMEHTHbIA TUM UK
aTpmbyT name, Tun (3nemMeHT unn aTpmbyT), 3HayeHne n ID gokyMmeHTa. 2TO nomorno 6bl coxpa-
HATb 3HAYEHWS MHOXECTBEHHbIX Pa3MeTOYHbIX KOHCTPYKTOB B OAHOM Tabnuue n notpebosano 6bi
MHAeKcaumm no UMEeHW, TUNy M 3HavyeHuto. HanucaHue cneumnanbHOro SAX-npunioxeHus AN pa-
60Tbl € 3TOM Tabnnueln 661510 6bl OTHOCUTENIBHO HECTOXHbIM.

6.2 UcTHHble XML-6a3bl AaHHbIX

Ecnn BaM HyxHO 60/blle BO3MOXHOCTEN, YeM MpeaoCTaBASETCs MpPOCTbIMM CUCTEMaMW, OMUCaH-
HbIMM Bbllle, BaM cneayeTt nogyMmatb 06 UCTMHHOW XML-6a3e gaHHbiX. UcTUHHBbIE XML-6a3bl
AaHHbIX CO34aHbl crneunanbHo Ana xpaHeHus XML-gokymeHToB. Kak u apyrue 6a3bl AaHHbIX, OHU
NnoAAEPXKMBAIOT BO3MOXHOCTW TpaH3akumin, 6e30nacHOCTM, MHOronosib30BaTe/IbCKOro A0CTyna,
nporpaMMHbix API, A3biku 3anpocoB U T.4. EAMHCTBEHHOE oTnuume OT Apyrux TMnosB 6a3 AaHHbIX
COCTOWUT B TOM, YTO UX BHYTPEHHASA MOoAesb OcHOBaHa Ha XML n He Ha yeMm Agpyrom, HanpuMmep, pe-
NAUMOHHHOW Moaenu.

NcTuHHble XML-6a3bl AaHHbIX, 04eBNAHO, Hanbonee NonesHbl AN XpaHeHUs AaTa-UeHTPUYHbIX 40-
KyMeHTOB. [puyMHa B TOM, 4YTO 3TOT TMN 6a3 AaHHbIX COXPAHAOT NOPSAOK AOKYMEHTa, npoueccy-
anbHble MHCTPYKUWUK, KOMMeHTapuu, cekumn CDATA M MCnofb30BaHMe CYLLHOCTEN, a TpaaAULMOH-
Hble 6a3bl AaHHbIX AaXe OCHalleHHble cpeacTBamu pabotbl ¢ XML - HeT. Kpome TOro, UCTUHHbIE
XML-6a3bl gaHHbIX NOAAEPXKMBAIOT A3bIKK 3anpocoB XML, no3sonsas gaBaTb 6a3e AaHHbIX 3anpochl
BpoAe "[ah MHe BCe AOKYMEHTbl, B KOTOpbIX TPeTW naparpad COAEepXWUT C0BO, BblAeNeHHOoe
XKUPHBIM WpudToM". B A3bikax, nogobHbix SQL Takne 3anpochbl peanvM3oBaTb AOBOJSIbHO 3aTpyAHU-
TesNbHO.

NcTuHHble XML-6a3bl TakXe nonesHbl Ansi XpaHeEHUS AOKYMEHTOB, "poAHbiM popMmaToM" Ans KOTo-
pbix aBnsetrca XML, BHe 3aBUCMMOCTM OT TOro, YTO MUMEHHO COAEPXMUTCH B 3TUX AOKyMeHTax. MNpea-
NONOXWM, Hanpumep, 4To XML-AOKYMeHTbl MCMonb3ylTca Ansa obMeHa cooblleHnsMn B cucTeme
3/1eKTPOHHOW KOMMepuun. XOTS 3TU AOKYMEHTbl, BEPOATHO, AaTa-UEHTPUYHbI, UX HaTypasbHbIM
dopmaToM saABnsetcs XML. Takum 06pa3oM, nNpu xXpaHeHuUn cooblueHult B apxvMBe, ero pasymHee
CTPOUTb Ha OCHOBE UCTUMHHOM XML-6a3e gaHHbIX, YeM Ha He-XML-HoWi 6a3e. UcTuHHas XML-6a3a
OaHHbIX npegoctasnseT XML-cneumduyHblie BO3MOXHOCTU, HanpuMmep, A3bikn 3anpocos XML, n 6y-
AeT 6bicTpee nony4yaTb AOCTYN K OTAeNbHbIM coobueHnsaM B apxuee. JpyruMm npumepoMm nogo6bHoro
copTa sBnseTca cuctemMa pacyetoB dYepes MHTepHeT (Web cache).

Ewe oaHMM npuMeHeHWeM UCTUHHOM XML-6a3bl ABAsSeTCa XpaHeHWe MNOoMy-CTPYKTYPUPOBAHHbIX
AAHHbBIX, YTO B HEKOTOPbIX CUTyauusxX YBENNYUT CKOPOCTb AOCTyNa K AaHHbIM, @ TakKxXe Ana XpaHe-
HUA OOKYMEHTOB, KOTOopble He obnagatT onpeaeneHnamm DTD (Ho siBnsoTCA nNpaBuibHbiMKM XML-
AoKkyMeHTamun). MNpumep nepsoro tvna 6bi1 onucaH B pasgene 5.3 (XpaHeHne AaHHbIX B UCTUHHOM
XML-6a3e gaHHbIX). A BOT BeLWM BTOPOro poAa Mjoxo XpaHsaTcs B He-XML-Hbix 6a3ax AaHHbIX. To
€eCTb, UCTUHHaa XML-6a3a AaHHbIX MOXET MPUHSATb, COXPaHUTb U MOHATL No6on XML-AOKYMEHT,
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Aaxe He obnagatwowwen NonHon koHdurypaumen (Hanpumep, 6e3 DTD). lNMepeHoc AaHHbIX B XML-
OOKYMEHTE B pensiuMOHHYI UnM 06beKTHO-OpPMEHTUPOBaHHY 6a3y AaHHbIX TpebyeT, 4uTobbl Bbl
CHavana cosganu otobpaxeHune n cxemy 6a3bl gaHHbIX. OTCYTCTBME NEPBUYHOWN KOHPUrypauum saB-
NSAETCA NPEUMYLLECTBOM B NPUIOXKEHUSAX TUNA NOUCKOBbLIX MallWH, B KOTOPbIX KO BCEM AOKYMEHTaM
HE NPUMEHMMO OAHO USIN HECKOJIbKO KakKux-To onpegenenuin DTD.

6.2.1 Y10 Takoe "ucrnHHaa XML-6a3a gaHHbIX"?

TepMuH "ucTnHHaa XML-6a3a pgaHHbIX" BnepBble npuobpen U3BeCTHOCTb B BPEMS MapKETUMHIOBOW
KoMnaHMn Tamino, UCTUHHOM XML-6a3bl AaHHbIX OT Software AG. MoxeT 6bITb M3-3a ycrnexa 3Tok
KOMMaHuun, 3TOT TEPMUH Bowen B obuee ynotpebneHne cpeam KOMMNaHWi, NponsBoAswmMX nonob-
Hble NpoaKyTbl. OaHako, 6yay4n MapKeTMHrOBbIM TEPMUMHOM, OH HMKOrga He nonydan dopmanb-
HOro TEXHUYECKOro onpeaeneHuns.

OAHO M3 BO3MOXHbIX onpeaeneHnii NCTMHHOM XML-6a3bl AaHHbIX TakoBo (OHO 6b110 BbipaboTaHo
o 17
y4YyacTHMKaMM N0oYTOBOWN pacchiikn XML:DB "):

m OHa 3agaet (normyeckyto) mogenb XML-AOKyMeHTa - a He AaHHbIX B JIOKYMEHTE - U COXpaHseT 1
W3B/ieKaeT AOKYMEHT B COOTBETCTBUMUN C 3TOM MoAesNblo. Kak MMHUMYM, MOAeNb AOJIXKHA BKOYaTb B
cebsa anemeHTbl, aTpubyThl, cekumn PCDATA, n Nnopsaok AOKyMeHTa. lNpuMmepamMn Takux mopenen se-
naertcs mogenb AaHHbix XPath, XML Infoset, Mmogenu, ocHoBaHHble Ha DOM n cobbiTuax B SAX 1.0.

m OyHaameHTanbHOW eanHMLEN (NOMMUYECKOro) XpaHeHus B HUX ABnsetca XML-AOKYyMEHT, Takxe,

KaK B pensumMoHHbIX 6a3ax AaHHbIX yHAAMEHTalbHOW eaAnHMLEN (TOrMYEeCKOro) XpaHeHus siBnseTcs
OAVH paa Tabnuupl.

m He ob6s3aTenbHO NpuaepXMBaTbCs Kakon-TO onpeaeneHHon Musnyeckor CTPYKTYPbl XpaHEHUS.

HanpumMep, Takas 6a3a MOXeT CTPOUTLCS HA OCHOBE PENSILMOHHOM, nepapxmM4eckor nnm ob6beKTHO-
OpueHTMpoBaHHOM 6a3e AaHHbIX UKW UCMOMb30BaTb COBCTBEHHLIM POpMaT XpaHeHUs, HanpuMep, B
BUAE MHAEKCUMPOBAHHbLIX U 3aapXMBUpPOBaHHbIX hansos.
MepBas yacTb 3TOro onpeaeneHns Noxoxa Ha onpeaeneHns Apyrux TMnoB 6a3 AaHHbIX, B KOTOPbIX
OMNKuCbIBAEeTCA MoAesnb, ucrnonblyemass 6a3on AaHHbIX. EcTecTBEHHO, 4YTO UCTUHHas XML-6a3a paH-
HbIX MOXET COXpaHATb 6osblle MHpOPMaUMK, YEM COAEPXKMUTCS B MUCMONb3yeMon et mopenun. Ha-
rnpuMep, OHa MOXET NoAAEPXNBATb S3blK 3aNpOCOB Ha OCHOBE MoAenn AaHHbiX XPath, HO xpaHuTb
OOKYMEHTbl Kak TeKCT. B aToM cnydae Takme Bewm, Kak cekunm CDATA 1M MCnonb30BaHUS CyLHOC-
Teln xpaHaTcsa B 6a3e AaHHbIX, HO HE MPUCYTCTBYIOT B MOAE/MN.

BTopas yacTb gaHHOro onpegeneHus yreepxaaetr yHAAMEHTalbHOWN eAVHULUEN XPaHEHUs B UC-
TUHHOM XML-6a3e gaHHbiXx XML-gOKyMeHT. XOTSl KaXeTCs BO3MOXHbIM ANs UCTUHHOW XML-6a3bl
OAHHbIX 3Ty posib NpuaaTb dparMeHTaMm AOKYMEHTa, CerogHsi 3TO yC/i0BME BbIMOJHSETCAS BO BCEX
UCTUHHbIX XML-6a3ax AaHHbIX.

(dyHoaMeHTanbHas egmMHMLa XpaHeHns - 3TO KOHTEKCT CaMOro HM3KOro YpPOBHS, B KOTOPbIA BCTpa-
MBAeTCHA AaHHbIA KyCOYeK AaHHbIX M OHA 3KBMBAneHTHa psay B pensuuoHHow 6ase. CywecTsoBa-
HUEe 3TOM eanHWUbl HE NPensTCTBYET U3BMeYeHMIO ele 6onee Menknx eaMHUL AaHHbIX, TakKuX, Kak
dparMeHTOB AOKYMEHTOB WM OTAEMNbHbIX 3/IEMEHTOB, TakKXe U He NpensaTCTBYeT KOMOUHMPOBaHMIO
dparMeHTOB OAHOro AOKYMeHTa C dparMeHTamMun Apyroro. B pensumMoHHbIX TEpMUHAX 3TO SKBUBA-
NIEHTHO TOMY, YTO CYLUECTBOBaHWE pSAOB He MPEensaTCTBYEeT M3BIEYEHUIO 3HAYeHUs OTAENIbHOW KO-
JNIOHKW WM CO3A4aHNS HOBbIX PAAOB M3 CYLLECTBYHOLLMX. )

TpeTbs YacTb A@HHOMO OnpeaesieHns YTBEPXAAET, YTO JSieXallMin B OCHOBE paboThl 6a3bl opmaTt
XpaHeHUs He BaXeH. DTO AeNCTBUTENbHO TaK - aHaNOrM4YHO YTBEPXKAEHUIO, YTO dU3NUeckmin gop-
MaT XpaHeHus, NPUMEHSEMbIN B PeNnsiLMOHHON 6a3e AaHHbIX He MMeET 3HayeHus Ana "pensiumoH-
HocTn" 6asbl.

17: http://www.xmldb.org/projects.html
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6.2.2 ApxuTteKTypa MCTUHHOW XML-6a3bl AaHHbIX

Bo3MOXxHas apxmTeKkTypa UCTUHHbLIX XML-6a3 gaHHbIX AENUTCA Ha ABE LWMPOKME KATEropumn: Tekc-
TOBble U MOAEeSbHbIE.

6.2.2.1 TekcTtoBble UCTUHHbIE XML-6a3bl AaHHbIX

B TekcToBbIX UCTUHHbIX XML-6a3ax AaHHbIX XML XpaHUTCHA KakK TeKCT. DTO MOXeT 6biTb dann
B dannoson cucreme, BLOB B pensumMoHHon 6a3e aaHHbIX, nnu nwoboi Apyron TeKCToBbI opmMaT.
(B aTOM OTHOWeEHUN pensiumMoHHas 6a3a AaHHbIX, B KOTOPYK BCTPOEHO pacno3Hatwas XML obpa-
6oTka konoHok TMna CLOB (Character Large OBject) siBnsetcsa, dakTnyeckn, uctmHHon XML-6asoi
OAHHbIX.)

O6wmMM Anst BceX TeKCTOBbIX UCTUHHbIX XML-6a3 AaHHbIX SIBASIETCA UHAEKCUMPOBaHWE, KOTopoe Mo-
3BOJISIET MallMHE 3anpocoB JIErko NepexoauTb B Nobyto Touky ntoboro XML-gokyMeHTa. 3To AaeT
TakuMm 6a3aM OrpoMHoe yBelMYeHUE CKOPOCTU AO0CTyMna Mpwu U3BJIEYEHUWU LENOro AOKYMEHTa uau
¢parmMeHTOB AOKYMeHTOB. MpuunHa B TOM, 4TO 6asa AaHHbIX NPOM3BOAUT OAWH MOWUCK WHAEKCa,
OAMH pa3 MO3WLMOHUPYET UMTAIOLLYI FOJIOBKY Ha AMCKE W W3BJIEKAET Uefblii JOKYMEHT WK ero
(parMeHT 3a OAWH LIMKN YTEHWS, MOCKOSIbKY HEO6XOAMMbIN parMeHT XpaHUTCS B BUAE Nocneno-
BaTeflbHbIX 6alTOB Ha Aucke. M HanNpoTMB, BOCCO3AaHWE AOKYMEHTa M3 KYCOYKOB, Kak 3TO Aena-
eTcsl B peNsiuMOHHOM 6ase U HEKOTOPbIX MOAENbHbLIX UCTUHHBLIX XML-6a3ax, TpebyeT MHOroKpaTHbIX
NMOWCKOB MHAEKCA M MHOFOKPATHbIX YTEHWUI C AMCKa.

B 3TOM CMbIC/le TEKCTOBbIE UCTUHHbIE XML-6a3bl CXOXM C MepapxuMyeckmMy 6a3amMu AaHHbIX B TOM
nnaHe, YTo OHU WMMeT 60/bLYI0 NPOM3BOAUTENIbHOCTb, YEM pensiuMoHHble 6asbl Npu AoCTyrne U
M3BMIEYEHUMN AAHHbIX B COOTBETCTBMM C HEKOTOPOI 3apaHee M3BECTHOMN Mepapxueit. Takxe, Kak U
nepapxuvyeckne 6asbl AaHHbIX, TEKCTOBblE UCTUHHbIE XML-6a3bl 6yayT MMeTb NpobaeMbl C Npous-
BOAWTENbHOCTbLIO MPY U3BMIEYEHUN AAHHbLIX B N060M ApyroM dopMaTe, HanpuMep, C NepeBepHyToM
nepapxven UM ToMbKO MpW 3arnpoce ee 4acTu. XOTS He U3BECTHO CTPOroro AoKasaTenbCTBa, Ao-
MUHUPOBaHUE peiaUMOHHbIX 633 AaHHbIX, YbW JIOFTMYECKME yKas3aTesu MO3BOJIAIOT BCEM 3amnpocaM
OAMHAKOBOW C/TOXXHOCTW BbIMOMHATLCA C OAMHAKOBOW CKOPOCTLIO, FOBOBOPUT O TOM, YTO 3TO AEMCT-
BUTENbLHO Tak.

6.2.2.2 MopaesibHble UCTUHHbIe XML-6a3bl AaHHbIX

BTtopas kateropusa - 3T0 MoAenbHble UCTUHHbIe XML-6a3bl gaHHbIX. BMecTo XpaHeHuss XML-
AOKYMEHTa KaK TeKCTa, B HUX CTPOUTCH BHYTPEHHSIS MoAesib AOKYMEHTa U OH COXpaHseTcs B 3TOK
Mogenn. Kak MMeHHO oHa coxpaHsieTcs - 3aBMCUT OT 6asbl AaHHbIX. HekoTopble 6a3bl COXpaHaOT
ee B pensuMOHHON nan o6beKTHO-OpMeHTMpoBaHHOM 6a3e AaHHbIX. Hanpumep, coxpaHeHne DOM B
pensunoHHoli 6ase gaHHbIX MOXeT noTtpebosaTb Tabnuuy Elements, Attributes, PCDATA, Entities, u
EntityReferences. B apyrux 6a3ax ucnonb3yercs CO6CTBEHHbIN (GOpMAT XpaHEHUs, ONTUMU3NPO-
BaHHbIN AN UX MoAenen.

(B kauecTtBe npuMepa NpoCTon MOAESbHOM UCTUHHOM XML-6a3bl AaHHbIX, MOCTPOEHHOW Ha OCHOBE
pensiumoHHoM 6asbl, CMOTPUTE CUCTEMY, onucaHHyto Mark Birbeck B nouTtoBol paccblike XML-L*®
B Aekabpe 1998 roga. B cucteMe ucnonb3ayetcs naTb Tabnuvu - onpeaeneHne atpubyToB, CBS3U
Mexay 3/leMeHTaMu U aTpubyTamu, onpeneneHue KOHTEHTHOW MoAenn, 3HayeHusl aTpubyToB W

18: http://listserv.heanet.ie/lists/xml-l.html
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3HavyeHuns snemeHToB (PCDATA wnu ykKasaTenemn Ha Apyrue 3/7eMeHTbl) U MoAesb, KOTopas BKIIO-
yaeT B cebsa TONMbKO 3/1eMeHTbl, aTpubyTbl, TEKCT U NOPSAAOK AOKYMeHTa. [TocMoTpuTe TeMbl "OKOH-

YaHWA 3anucen, CMellaHHOe coaepXmMoe U XpaHeHne XML-AOKYMEHTOB B pensumoHHon 6ase
panHbiX""® 1 "XpaHerue XML-40KYMEHTOB B PENsILMOHHOI 6a3e £I.aHHbIX"20.)

MogaenbHble UCTUHHbIE XML-6a3bl JaHHbIX CTPOATCS Ha APYrux 6asax AaHHbIX U 0ObIYHO UMEIOT Ty
K€ MPOU3BOAUTENBHOCTb, YTO M 3TK 6asbl AaHHbLIX MPU U3BJIEYEHUUN AOKYMEHTOB MO OYEBUAHOWN
NpUYMHE: OHM OCHOBbLIBAIOTCS Ha 3TOM Xe CUCTeMe A0CTyna K AaHHbiM. OAHaKo, KOHCTPyKuuS
6a3bl AaHHbIX, 0COHEHHO 3TO OTHOCUTCSH K UCTUHHBLIM XML-6a3aM AaHHbIX, OCHOBAHHbIX Ha pensum-
OHHbIX 6a3ax, MMeeT 3HauuTeNbHOe MPOCTPAHCTBO AN Bapuauuii. Hanpumep, 6a3a AaHHbIX, UC-
nonb3ytowas npsmMoe obbekTHO-pensumMoHHoe oTobpaxeHne DOM MoXeT SBNASATbCA CUCTEMOM, KO-
Topas BbINOSIHAET OTAesbHble BblpaxxeHus SELECT ang nssneyeHns AOYEpHUX 3/1IEMEHTOB KaXAoro
y3na. C Apyrov CTOpOHbl, B 60nbluel YacTu Takux 6a3 AaHHbIX MOAENW XPaHEHUS U NpPOrpaMMHoOe
obecrieueHue ana nonyyeHus AOCTyna OnNTMMM3npoBaHo. Hanpumep, Richard Edwards”" onucbi-

o 22
BaeT cucreMmy ansa xpaHeHmsa DOM B penaumoHHon 6a3e gaHHbIX , KOTOpas MOXET M3BieKaTb Jito-
6o pparmeHT foKyMeHTa (M BECb AOKYMEHT) C MOMOLLbK €ANHCTBEHHOIO BblipaxeHuns SELECT.

MogenbHble UCTUHHbIE XML-6a3bl AaHHbIX, B KOTOPbLIX UCMOb3yeTcs cobcTBEHHbIN popMaT XpaHe-
HUS, 06bIYHO UMEKT NPOU3BOAUTENLHOCTb, aHANOMMYHYIO TEKCTOBbIM UCTUHHbLIM XML-6a3am aaH-
HbIX MPW U3BNEYEHUW AAHHbIX B TOM MNOpPSAAKE, B KOTOPOM OHWM XpaHaTca. lNpuynHa B TOM, 4TO
6onblwasa yactb Takmx 6a3 AaHHbIX MCNOAb3yeT dU3MUECKMe yKasaTenu Mexay y3namu, KoTopble
OatoT NMpu AOCTyne NpUMEpPHO TaKylo Xe NMpon3BOANTENBHOCTb, YTO U MpU U3BNEYEHUN TekcTa. (YTo
6bicTpee - 3aBMCUT OT BbIXoAHOro dopMaTta. TeKCToBble CUCTEMbI O4YEBUMAHO BbICTpee Npu usBnedye-
HUW OOKYMEHTOB KaK TeKCTa, a MoAefbHble cUCTeMbl GbiCTpee nNpu BO3BpaLleHUU AOKYMEHTOB B
Buae aepesbeB DOM, NnockonbKy nx MoAaesnb nerko otobpaxaerca B DOM.)

Kak 1 TeKCToBble UCTUHHbIE XML-6a3bl, MoAesnbHble 6a3bl, cCkopee BCero, 6yayT UCMbITbIBATbL MNpoO-
611eMbl C MPOU3BOAUTENBHOCTBIO MPU U3BIEYEHUN U BO3BPALLEHMM AAHHbIX B /1060M ApyroM dop-
MaTe, OT/IMYHOM OT TOr0, B KAaKOM OHU XPaHSATCA, HanpuMmep, C MepeBepHyTOW uepapxuein wuau
TOMbKO ee 4acTbio. ByayT nn oHW 34eck GbICTpee UMW MeafieHHee, YeM TeKCToBble XML-6a3bl - He
AICHO.

6.2.3 BO3MO>XXHOCTU UCTUHHbIX XML-6a3 gaHHbIX

B 3TOM pa3sgene Mbl KpaTKo 06CyAMM HECKOMbKO BO3MOXHOCTEN, UMEKLWMXCS B UCTUHHbIX XML-
6aszax AaHHbIX. Bbl y3HaeTe He TONIbKO O BO3MOXHOCTSX, UMEIOLWMXCSA CEFOAHS, HO U O TEX, KOTO-
pble MOXHO 0XnaaTb B 6nmxaliwem byayuwem.

6.2.3.1 Konnekuymm AOKYMEHTOB

MHorne MCTUHHble XML-6a3bl AaHHbIX NOAAEPXMBAKOT MOHATUE KOeKUMn. OHO MMEET CXOXYHo
poJib C MOHATMEM Tabnuubl B pensiuMoHHON 6a3e nnu aumpektopum B dannosoi cucrteme. lNMpeano-
NOXMM, HanpuMep, YTO Bbl UCMOJIb3yeTe UCTUHHYIO XML-6a3y AaHHbIX ANS XpaHeHUs TOProBbIX 3a-
kKa3oB. B 3TOM cnyyae Bbl MOMM 6bl oNpeaennTb KOAMEKUMIO TOProBbIX 3aka3oB, Tak YTO 3amnpoc
Nno TOProBbIM 3aka3aM Mor 6bl 6bITb OrpaHMYEH MO AOKYMEHTaM 3TON KONNEKLUMN.

Opyroii npumep: NyCTb Bbl XpaHWUTe ONMCaHuWe BCeX NPOAYKTOB KOMMaHuuM B UCTMHHOMW XML-6ase
AaHHbIX. B 3TOM cnydae, Bbl Mornm 6bl 3agaTb Mepapxuto Konnekumin. Hanpumep, Bbl Moran 6bi

19: http://listserv.heanet.ie/cgi-bin/wa?A1=ind9812&L=xml-I1#26

20: http://listserv.heanet.ie/cgi-bin/wa?A1=ind9812&L=xml-1#55

21: http://www.sees.bangor.ac.uk/~rich/index.html

22: http://www.sees.bangor.ac.uk/~rich/research/papers/uwb_rge_IDEAL2000.pdf
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UMETb KONMMEKUUIO ANA KaXa0ro NnpoaykKTta, a BHYTpU 3TON KOMNEKLUUN UMETb KOMIEKLMN [1aB Kax-
AOro onncaHus.

MoryT nun 6bITb BIOXEHDI ApYyr B Apyra KoaJieKunn - 3aBUCUT OT KOHKDETHOVI 6a3bl AaHHbIX.

6.2.3.2 fA3blKK 3anNpoCcoB

MouTn BCE UCTUHHblE XML-6a3bl AaHHbIX MOAAEPXMUBAIOT OAMH WM HECKOJIbKO S13bIKOB 3amnpocoB.
Hanbonee nonynsipHbiM siBnsietca XPath (paclumpeHHblt ANsS BbIMOAHEHWS 3anpoCcoB MO MHOMMM
AokyMeHTaM) u XQL, XoTa ecTb TakXe HECKOJSIbKO MPUMEpPOB M COBCTBEHHbIN A3bIKOB. Bbi6rpas uc-
TUHHYIO XML-6a3y AaHHbIX, CleayeT NpoBepwuTb, YAOBMETBOPSET U MOAAEPKUBAEMbIA €10 A3bIK
3anpocoB BalMM HyXAaM, MOCKOMbKY OHU MOTYT BapbMpOBaTh OT MOSIHOTEKCTOBbIX MOMCKOB A0 He-
06X0ANMOCTH PEKOMBUHALMM (DparMeHTOB U3 Pas/iMUHbIX AOKYMEHTOB.

BeposATHO, B 6yaywem 6onblwas yactb UCTUHHBbIX XML-6a3 gaHHbiX 6yaeT nogaepxusatb XQuery,
npeanoxeHHbin W3C.

6.2.3.3 O6HOBJ/IEHMA U yaaneHus

NcTrHHbIe XML-6a3bl AaHHbIX MMEKT HEeCKOJ/IbKO cTpaTternin o6HOBNEHUS U yaaneHns JOKYMEHTOB -
OT MNPOCTOW 3aMeHbl WU yAasNeHuUs CYLeCTBYIWMX AOKYMEHTOB A0 MoauduKauum 4depes Aepeso
DOM w1 A3bIKOB, KOTOpPble ONMpeaensioT, Kak Npon3BoamMTca Moamdukauna dparMeHToB AOKYMEHTa.
B 6nmxanwem 6yaywem Bo3MOXHOCTM 06HOBNeHnsa 6yayT, CKopee BCero, 0CTaBaTbCs YaCTUYHbIMM,
MOCKONbKYy 3Ta npobnema nuwb HegaBHoO (B mioHe 2001 roga) 6bina nocTtaBneHa nepea MHAYCT-
pven n akageMmyeckuMm Kpyramu.

6.2.3.4 TpaHsakuum, 6nokmposka (locking) n KOHKypeHUUs

BupTyanbHO BCe UCTUHHbIE XML-6a3bl AaHHbIX NOAAEPXKMBAIOT TPaH3aKuum (M BEpPOSTHO nopaep-
XXMBAIOT OoTKaTtbl). OaHako, 6/10KMpOBKA 4acTo Ae/laeTcs Ha ypoBHE Lenoro AOKYMEeHTa, a He Ha
ypoBHe ero ¢parMeHToB, Tak 41O npobnemMa MHOro-rnosib30BaTeNbCKON KOHKYPEHLUUWN peluaeTcs
naoxo. MposaBuTCS Nn cepbe3Ho 3Ta npobsiemMa - 3aBUCUT OT MPUIOXKEHUS U TOrO, YTO CYMTAETCH
"AOKyMeHTOM".

Hanpumep, ecnu pyKkoBOACTBO Af15 Mosib3oBaTens 6bi10 pa3buTo Ha oTAeNbHble rNaBbl, Kaxaas 13
KOTOpbIX ABASETCH OTAEsSbHbIM AOKYMEHTOM, Toraa npobneMa KOHKypeHumn 6yaeT, BEpOATHO, He-
CyLLeCcTBEHHa, MOCKOJIbKY BpsA NIM BEpPOSATHA cuTyauus, Korga ABa aBTopa OAHOBPEMEHHO MbiTa-
I0TCA 06HOBNATL OAHY M Ty Xe rnaBy. C ApPYyrov CTOPOHbI, €CliN BCE AaHHble O 3aKasumkax Lenown
KOMMaHWN XpaHSATCS B OAHOM OKYMeHTe (N0oXoM an3aliH), 6510KMpoBKa Ha YpOBHE AOKYMEHTa Bbl-
30BeT Cepbe3Hble Npobrembl.

B 6yayuiem, BeposiTHO, 60nbluast 4yacTb UCTUHHbIX XML-6a3 aaHHbIx 6yaeTt obecneumBaTb 6/10KK-
pPOBKY Ha ypOBHE (hparMeHTOB.

6.2.3.5 NMporpamMmMHbie uHTepdeiicbl (API)

MouTtn BCe UCTMHHble XML-6a3bl AaHHbIX NMPeaoCcTaBnsAlT nporpaMMHblie API. OHM 06bIYHO BbIMON-
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HeHbl B Buae ODBC-noao6HbIX MHTepdencoB, MMeLWMX MeTOAbl NpucoeanHeHns K 6ase AaHHbIX,
paboTbl C MeTajdaHHbIMU, BbIMOJIHEHUS 3aNpoCOB M MOMYYEHUs WX pe3ynbTaTtoB. Pe3ynbTaThbl
06bl4YHO BO3BpaLllaloTCcsa B Buae cTpokn XML, B Buae aepesa DOM, SAX-napcepa nnu B dopmare
XMLReader Hag BO3BpalaeMbiM AOKYMEHTOM. 3arnpocbl MOFYT BbIMNOSHATLCSA MO MHOXECTBEHHbIM
OOKYMeHTaM, KpoMe Toro, AOCTYyMNHbl MeToAbl nTepaunin Yepes pesynbTupylowmnin Habop 3anpoca.

OpHa 13 BO3MOXHOCTEMN, KOTOpasl KaXXeTCsl MHTepeCcHOW B AaTa-LeHTPUUHbIX NpUAoXeHusax (U Ko-
TOopas UMeeTcs No KpanHen Mepe B OAHOM UCTUHHOM XML-6a3e) - 3To cnocobHOCTb NpuBSA3bIBaTb
nepeMeHHble MPUNOXEHNS K 3af4aHHbIM 3/1IeMeHTaM unu atpmbyTam BO3BpaLlaeMbiX NMEPEMEHHbIX.
OT0 ocBoboXAaeT NpunoXxeHne OoT HEO6XO0AMMOCTM MapCUTb AOKYMEHT,4TO6bl MOCTPOUTbL BHYTPEH-
HMe 06beKTbl AaHHbIX, N NMOXO0Xe, 3Ta cnocobHoCTb byaeT BCce 60onee WMPOKO peasn3oBbiBaTbCS MO
Mepe pa3BUTUSA TEXHONOrNIN NpuBA3kN XML-AaHHbIX.

XoTs 60AbWKWHCTBO UCTUHHBbIX XML-6a3 agaHHbIX npeanaratoT cobcTBeHHble API, XML:DB.org23
pa3paboTan HezaBucUMbIA OT npousBoanTenen API 6asbl AaHHbIX XML**. OH 6bin peannsoBaH B
HECKONTbKNX UCTUHHbIX XML-6a3ax AaHHbIX U MOXET 6biTb TakXe peann3oBaH U B He XML-Hbix 6a-
3ax AaHHbIX. HezaBucumo ot T1oro, 31oT nm API mnmn kakoi-To Apyrow CTaHeT CTaHAapToM, nocne-
ayloulee Wnpokoe npuHaTne Takoro API kaxkeTcss HEM36eXHbIM.

BoNbWMHCTBO MCTMHHBIX XML-6a3 gaHHbIX Takxke npeanaratdT BO3MOXHOCTb BbINMOJIHEHUS 3amnpo-
COB 1 BO3BpalleHns pesynbtaTtoB yepe3 HTTP.

6.2.3.6 O6paTumMocTb

OAHON M3 BaXXHbIX BO3MOXHOCTEN MUCTUHHbLIX XML-6a3 pgaHHbIX sBnsetca obpatuMoctb XML-
OOKYMeHTOB. TO ecTb, ecin Bbl coxpaHute XML-4OKyMeHT B UCTUHHOW XML-6a3e, a 3atem wmussne-
keTe ero u3 6asbl, 310 6yaeT "TOT e camblii" AOKYMEHT. DTO OYeHb BaXHO AN AOKYMEHTO-LEHT-
PUYHBIX MPUIOXEHWI, ANS KOTOPbIX Takme Bewm, Kak cekunm CDATA, ncnosib3oBaHue CyLHOCTEN,
KOMMEHTapum 1 npoueccyasibHble MHCTPYKUUK SABASIOTCA MHTErpasibHOM 4acTbio AOKYMeHTa. Takxe
3TO BaXHO M BO MHOIMUX HOPUANYECKUX WU MEAMLMHCKUX MNPUIOXKEHUSAX, KOTOpble MO 3aKOHY

AOJIKHbl XPaHUTb TOYHbIE KOMUN OOKYMEHTOB.

(ObpaTMMOCTb MeHee BaXkHa AN AaTa-LEHTPUYHbIX MPUNOXEHWNI, NOCKONbKY B HUX UMEeT 3Hade-
HMe O6blY4HO TOSIbKO 3/IEMEHTbI, aTpubyTbl, TEKCT U Mepapxuyeckuii nopsaok. Bce nporpaMmHoe
obecrneyeHune, coszgaHHoOe AN nepeHoca AaHHbIX Mexay XML-gokymeHTamu n 6a3amMu AaHHbIX CO-
XpaHAT 06paTMMOCTb 3TUX 3/1eMeHTOoB. OHO TakXe B OrpaHUYEeHHOM 4Yucre cryyaeB MoxeT obpa-
waTtb U NOpsAoOK ClefoBaHWUsA CcoCefHUX 3/1eMeHTOB (NOoCefoBaTeNbHOCTb, B KOTOPOM CneayroT
3neMeHTbl U cekumn PCDATA y OOAHOro poAMTENbCKOro 3/IEMEHTa) - KOrAa 3TO BaXHO Ansa aata-
LLeHTPUYHbIX NpUAoXeHnn. OQHAKo M3-3a TOro, YTO 3T NporpamMmel He obpallatoT NopsAoK cocen-
HWX 3/1IEMEHTOB B LE/IOM, OHM He MOoryT obpawaTb npoueccyasbHble NMHCTPYKLUUN, KOMMEHTapuun m
PU3nNYeCKyr0 CTPYKTYpPY (CCbIIKW Ha CyLHOCTK, cekunn CDATA u T.4.), ¥ NI0OX0 NoAX0AAT Ans AOo-
KYMEHTO-LEeHTPUYUHbIX NPUIOXKEHUN.)

Bce nctuHHble XML-6a3bl faHHbIX MOryT obpaliaTte AOKYMEHTbl Ha YPOBHE 3/71leMeHToB, aTpubyToB,
cekumnii PCDATA n BHYTpEHHEro nopsgka AOKyMeHTa. HacKo/ibKO XOpOLWOo OHWM BbINOAHSAT obpa-
LeHne, 3aBMcuT OT 6a3bl gaHHbIX. Kak npaBuno, TeKCToBble UCTUHHble XML-6a3bl coBepLueHHO
TOYHO obpallaloT AOKYMEHTbI, @ @ MoAesNbHble 6a3bl obpaiwiatoT XML-A0KYMEHTbl Ha YPOBHE CBOEM
Mogenun AoKkyMeHTa. Ecnm moaenb fOKyMeHTa MMHMManbHa, obpalleHune BbIMNOJIHAETCS Ha MEHbLUEM
YPOBHe, YyeM KaHOHu4Yeckuin XML.

Mockonbky Hy>KHbIl7I BaM ypOBEHb O6an.I,EHVIFI LUENMNKOM 3aBUCUT OT Ballero npuioxXeHud, Ball Bbl-
60p M3 MHOrmx 6a3 AaHHbIX MOXeT CBEeCTUCh N1LWb K HEKOTOPbIM.

23: http://www.xmldb.org/
24: http://www.xmldb.org/xapi/index.html
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6.2.3.7 BHewwHue AaHHble

HekoTopble UCTUHHbIE XML-6a3bl AaHHbLIX MOryT BCTaBNATb B AOKYMEHTbl AaHHble, KOTOpble Xpa-
HATCA BO BHewHel 6ase aaHHbIX. O6bI4HO 3TW AaHHble M3BJIEKAKTCA U3 penssunoHHOW 6a3bl AaH-
HbiX ¢ nomowbtio ODBC, OLE DB, nnu JDBC n MogennpytloTca C NoMoLbio TabnnyHoro otobpaxe-
HUSA UNKU 06BbEKTHO-PENALUNOHHOIrO OoTobpaxeHus. SBASOTCA M 3TU AAaHHbIE XXWUBbLIMU - TO €CTb, OT-
paxatotcs M moagmdurKaunum goKyMeHTa B UCTUHHON XML-6a3e BO BHewHen 6a3e AaHHbIX - 3aBU-
CUT OT UCTUHHOM XML-6a3bl gaHHbIX. B KOHeYHOM utore, 6onblas 4acTb UCTUHHbIX XML-6a3 gaH-
Hbix 6yaeT, BepoATHO NoAAepPXNBaTb XMBble BHELIHWE AaHHbIE.

6.2.3.8 NHpekcbl

BonbwmnHcTBO XML-6a3 AaHHbIX MOoAAEPXMBAET MHAEKCMPOBAHME 3HAYEHUIN 3N1EMEHTOB U aTpuby-
ToB. Kak n B He-XML-HbIX 6a3ax, MHAEKCMPOBaHWE UCMONb3YeTCa AN yBEeNYEeHUS CKOPOCTU Bbl-
MOJSIHEHUSA 3arpocoB.

6.2.3.9 BHewHee XpaHeHUe CyLHOCTeNn

TpyAHbIM BONPOC NMpu XpaHeHnn XML-AOKYMEHTOB - YTO AefnaTb C BHEWHUMU CYLLHOCTAMU. TO ecTb,
cnegyet nM ux pacwundpoBbiBaTb U COXPAHATb UX 3HAaYeHWEe B OCHOBHOM AOKYMEHTE WM Ha WX
MecTe OCTaBNATb CCbIIKM Ha CYLHOCTU? Ha 3TOT BONPOC HET eAnHOro oTBeTa.

MycTb, HanpuMmep, AOKYMEHT COAEPXWUT BHELIHIOK 06Lyl CyWwHOCTb, KoTopas Bbi3biBaeT CGI-
nporpaMMy Ass nosy4yeHus coobuieHmns o Tekyllen noroge. ECnn AoKyYMeHT ncnonb3yetca Kak Beb-
CTpaHuua, npepocTaBnstowas uHdbopmaumio o noroge, 6bi1o 6bl owmbkoin pacwmdpoBbIBaTb
CCbIIKY Ha CYLLHOCTb, MOCKOMbKY Be6-CTpaHMua He cMmorna 6bl BO3BpalLaTh XuBble AaHHble. C apy-
rOM CTOPOHbI, €CNM AOKYMEHT SIBNISIETCA YaCTblO KOMMIEKLMN OOKYMEHTOB, XPaHSLWMX NCTOPUYECKMEe
CBOAKWM norogpbl, 6610 6bl HaNpoTMB, OWMOKOM He pacwMdpoBbLIBaTb CCbUIKY Ha CYLHOCTb, MO-
CKOJIbKY B MPOTMBHOM Crly4yae AOKYMeHT byaeT coaep)xaTb HE UCTOpPUYECKUEe AaHHble, a Bceraa Te-
KYLLYH CBOAKY.

Opyroli npumMep: BO3bMUTE ONMCaHME NPoAYyKTa, COCTOSALLEE U3 HUYErO MHOIO, @ TONbKO CChIJIOK Ha
BHELLHME CYLIHOCTWN, KOTOPblE€ YKa3blBalOT Ha rnaBbl onucaHus. Ecnn HekoTopble M3 3TUX rNaB UC-
NMonb30BaHbl B APYrnx AOKYMEHTaX, TakuUx, Kak onucaHue Apyrux MoAenei Toro xe camoro npo-
AyKTa, 6b1510 6bl OWNGKOM paclungpoBbIBaTh CCbIIKY Ha CYLLHOCTb, MOCKOMbKY 3TO Bbi3Bano pas-
COrnacoBaHHOCTb KOMWUW OA4HOM M TOW Xe rnasbl.

B nctuHHbix XML-6a3ax AaHHbIX HeT obuwero peweHus 3To npobnembl. B naeane, gonxkHa 6biTb
npeaycMoTpeHa BO3MOXHOCTb YyKasaHus paclundpoBbiBaTb WAM HepaclwMdpoBbIBaTb CCbINKY Ha
CYLWHOCTb B Ka)AoM c/ly4dae.

6.2.4 Hopmanusauuma, pecdepeHumasbHasas UHTErpupoBaHHOCTb U MaclTabupye-
MOCTb

Y MHOrux nogen, npmebikwnx paboTate C pensumoHHbIMM H6a3aMu AaHHbIX, UCTUHHble XML-6a3bl
OAHHbIX MOAHMMAKT HECKONIbKO COMHUTENbHbIX Npobnem, 0CO6eHHO OTHOCALNXCS K BOMpoOcaM Xxpa-
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HEeHUS AaHHbIX (a He AOKYMeHTOB). OHKM ByayT 0b6cyxaaTbCsa B Cneaylowmx pasgenax.

6.2.4.1 HopMmanusauus

HopManusaumen HasblBaeTCcs NPoLEecC Co34aHunsl cXeMbl 6asbl AaHHbIX, B KOTOPOM KaXAabl KycCo-
yeK AaHHbIX MpeacTasB/ieH NuWb OAMH pa3. HopManusauusa AaeT HEeCKOJIbKO OYeEBUAHbIX MpeuMy-
LLeCcTB, TakKMX, KaK yMeHblUeHne TpebyeMoro ANCKOBOro NpOCTPaAHCTBA M YCTpaHeHMe BO3MOXXHOCTHU
pa3coriacoBaHMsl AaHHbIX, YTO MOXeT NPOU30NTU, KOr4a OAMH U TOT Xe KyCOYeK AaHHbIX XpaHUTCS
B HECKOJIbKMX MecTaX. ITO - OAMH U3 KpaeyrosibHbiX KaMHEeN pensauMoHHON TEXHONOMMN U ropsivas
TouKa Npu 06CYXAEHUAX XPaHEHUS AaHHbIX B UCTUHHbIX XML-6a3ax.

Mpexae, 4eM Mbl NPOAOSIKMM PasroBOp O HOpManu3auuu, NosIe3HO 3aMETUTb, YTO 3TO He ABMSIETCS
npo6nemMoi ANt MHOMMX AOKYMEHTO-LEHTPUYHBIX AOKYMEHTOB. HanpuMep, paccMOTPUM KOJIEKLMIO
OOKYMEHTOB, OMWUCbIBAIOLWMX MPOAYKTbl KOMMaHUMM. BO MHOMMX MOAO6GHbIX KOMEKUMSX NUb He-
60/blLIOE KOMYECTBO AAHHbIX OAMHAKOBO ANS BCEX AOKYMEHTOB - 3anucu 06 aBTOPCKMX MnpaBax,
KOHTaKTHble AaHHble U TenedOoHHble HoOMepa, IOroTUM U T.4. - U 3TW AaHHble HACTOMIbKO Masibl MO
OTHOLUEHWIO K OCHOBHbIM, YTO Masio KOMYy B roOflIoBY MpPMXOAMT HOpManusosbiBaTb uX. (C apyroi
CTOPOHbI, Apyrne Habopbl AOKYMEHTOB MMEKT 3HauuTeNbHOe nepeceyveHne mexay cobon n Tpe-
6ytoT HopManmn3aumu.)

Kak n B pensiuMoHHbIX 6a3ax AaHHbIX, HUKTO He CTaHeT BaM HaBs3biBaTb HOPManM3aumio AaHHbIX B
MUCTUHHbIX XML-6a3ax. To ceTb, Bbl MOXeETe CO3A4aTb MJOXYK CUCTEMY XpaHeHUs AaHHbiX B XML-
6azax Takxe, Kak U B PensUMOHHbIX. TakmMm 06pa3oM, BaXXHO MpoayMaTb CTPYKTYpPY CBOUX AOKY-
MEHTOB, MPEeXAe, YeM COXPaHATb UX B UCTUHHOW XML-6a3e. (3aecb XML-6a3bl MMEOT TONILKO OAHO
MPEeVMYLLECTBO NMpes PensuMOHHbIMU - MOCKOIbKY UCTUHHble XML-6a3bl AaHHbLIX HE UMEKT CXEM
6a3bl AaHHbIX, Bbl MOXeTe XpaHUTb B 6a3ze 04HOBPEMEHHO HECKOJIbKO CXOXMX AOKYMEHTOB C pas-
JINYHBbIMN CxeMaMu. M XoTa BaM BCce paBHO noTpebyeTcss MEHATb 3anpocbl U KOHBEPTMPOBATb Cy-
LECTBYHOLWMNE 3/IEMEHTbI - @ 3TO HETpPMBMAJIbHOE 3aHATUE - 3TO MOXET 06nerumtb Npouecc nepe-
Hoca.)

Hopmanusaums gaHHbix B XML-6a3ax obecneumBaeTcs TakxXe, Kak U B pensiuMoHHbiX 6a3ax AgaH-
HbIX: AOKYMEHTbl HY>XHO CKOHCTPYyMpOBaTb TaK, 4yTobbl AaHHble He aybnmpoBanucb. EAMHCTBEHHas
pasHuua B ToM, 4yTo XML noapepXmBaeT MHOro3HayHble CBOMCTBA, B TO BpeMs Kak 60/bLLUMHCTBO
pensiuMoHHbIX 6a3 AaHHbIX - HET. DTO No3BoNseT "HopManm3oBaTb" AaHHblE B NUCTUHHOW XML-6a3e
TaK, KaK 3TOro Hesb3s caenaTb B pensiumoHHon 6ase.

Hanpumep, paccMoTpuM TOprosbiit 3aka3. OH COCTOMT M3 3arofloBKa, Hanpumep, HoMepa 3akasa,
[aTbl U1 HOMEpa 3aKas34yuka, a TakXe OAHOro MM HECKOSIbKUX BHYTPEHHWMX MYHKTOB, KOTOpble CO-
AepXXaT HOMep 4acTu 3aKasa, KONMMYeCcTBO U 06Llyt0 CTOMMOCTb. B pensumoHHon 6a3e AaHHbIX WH-
dopMaLmio 3aronoBKa HYXXHO XpaHWUTb B OTAENbHOW Tabnuue, NOCKOSIbKY OAHOMY 3arosioBKy MO-
XKET COOTBETCTBOBATb HECKOJSIbKO BHYTPEHHUX MYHKTOB. B nctuHHonm XML-6a3e gaHHbIX 3Ta MHGOp-
Maums MOXeT coAepXaTbCA B €ANHCTBEHHOM [OKyMeHTe 6e30 BCSAKOW U36bITOYHOCTW, MOCKOJIbKY
nepapxmyeckasa rnpupoaa XML no3sonseTr poANTE/IbCKOMY 3/1EMEHTY MMETb MHOIM0o AOYEpHUX 3ne-
MEHTOB.

K coxasieHuto, B peasibHbIX YCNOBUAX, HOPManM3aunto BbIMOSIHUTL HE Tak NpoCTo. Hanpumep, 4yTo
npov3onaeT, eCn Bbl 3aX0TUTe, YTO6bl TOProBble 3akasbl coaepxann MHdopMaLMo O 3aKasuunke,
HanpuMep, KOHTaKTHble UMeHa, agpeca AOCTaBKM M OTNpaBku c4eToB? TyT eCcTb ABa BapwaHTta. Bo-
nepBblX, Bbl MOXETe AyNMuuMpoBaTb MHAMOPMaLMIO O 3aKasumKke B KaXAOM TOProBOM 3aKase, 4To
NpUBOAMNT K M36bITOYHOCTU AAHHbIX U BCEM CBSA3@HHbIM C 3TUM npobnemam. Bo-BTOpbIX, Bbl MOXETE
XpaHUTb MHMOPMaLMIO 0 3aKa3umKax OTAeNbHO 1 NMbo npegoctaBuTb XLink-cCbisiky Ha 4OKYMEHT C
TOpProBbIM 3aka3oMm, NMbo obbeaMHWUTb ABa AOKYMEHTa, KOraa AaHHble 6yayT 3anpalimBaTbhCs.
Toraa Tpebyetcs, uTo6bl Nnoaaepxusancsa a3bik XLink (B 60n1blWIMHCTBE C/ly4YaeB ero HeT, XOoTS noa-
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AepxXkka nnaHupyetcs) nmbo 4Tobbl S3bIK 3aNpoCoOB noaaepXxmean obbeanHeHusa (ToXe He Bceraa
Tak).

B npakTuke He CyLIecTBYeT ACHbIX OTBETOB. PeanbHble pensaunoHHble AaHHble YacTo He HopManu-
3yl0TCSA paan 6onee BbICOKOM MPOU3BOAMTENBHOCTU. TaK YTO HanMume He-HOpManmsoBaHHbIX XML-
OAHHbIX MOXET 6blTb HE TaKMM MIOXUM, KaK 3TO 3BYYMT - HO TYT HYXXHO Balle peweHune. Ecnu Bbl
XpaHuUTe AOKYMEHTO-LEHTPUYHbIE AOKYMEHTbl M MOXeTe HOpMann3oBaTb MX A0 HEKOW pa3yMHOWN
CTeneHun - HanpuMep, XpaHeHwWe rnas UM Npoueayp B BUAE OTAENbHbIX AOKYMEHTOB U 06beanHATL
X Ans Toro, 4tobbl BblAaBaTb MOJSb30BATEN0 KOHEYHbIN AOKYMEHT - Torga MCTMHHas XML-6a3a
OAHHbIX MOXEeT CTaTb MpaBW/IbHbIM pelleHMeM, 0CO6EeHHO MOTOMY, YTO OHa NpPeafoCTaBUT BO3MOX-
HOCTW, KOTOpbIX HeT B Apyrmx 6asax AaHHbIX, HanpuMep, BbINOSIHEHME 3anpocoB Ha XML-a3bike.
Ecnu Bbl XpaHuTe AaTta-ueHTpUYHble AOKYMEHTbl U UCTUHHasa XML-6a3a yBenvumBaeT nNpou3BoAM-
TENbHOCTb BaLlero NpuioXeHWa Uan rno3BoSET XPaHUTb MOY-CTPYKTYPUPOBAHHbIE AAHHbIE, KOTO-
pble TPYAHO XpaHuUTb B Apyroin 6ase AaHHbIX, NpaBUIbHO ee MCnonb3oBaTb. HO ecnun Bbl 06Hapy-
XXWUTE, YTO NO CyTH, BHYTPb Bawen XML-6a3bl gaHHbIX BCTpoeHa pensunoHHasa 6asa, Toraa cneayer
cnpocuTb cebs, noyeMy He UCMoAb30BaTb NPSMO PeNAUNOHHYI0 6a3y AaHHbIX.

6.2.4.2 PechepeHumanbHass MHTErpupoOBaHHOCTb

PedepeHumnanbHas MHTErPUPOBAHHOCTL H6IM3KO COOTHOCUTCS C HOpManusauueli. PedpepeHumnanb-
HOW MHTErpupoOBaHHOCTbIO HA3bIBAIOT AENCTBUTENIbHOCTb YKasaTesleil Ha COOTBETCTBYOLWMNE AaH-
Hble U OHa SIBNSIETCS Heo6XOAMMOM YacTbio NOALEPXKAHWS COrNlaCoOBaHHOrO COCTOSHUS 6asbl AaH-
HbIX: He 6yAeT HMYero Xopollero, ecnv Toproeble 3akasbl 6yAyT coaepxaTb HOMEpP 3akasuuka, a
COOTBETCTBYIOLLEN 3aNMCU O 3akasumke He okaxxetcs. OTAen AOCTaBKU He y3HaeT, Kyaa OThnpas-
NATb 3aKas, a OTAEN pacyeToB He Y3HAeT, KOMy OTMNpaBfsiTb CYET.

B pensiumoHHOM 6a3e AaHHbIX pedepeHumanbHas UHTErpupoBaHHOCTL O3HA4aeT, YTo BHeLHMWe
K/IOYM YKa3blBalOT Ha BepHble MepBMYHbIE KOUM - TO €CTb, MPOBEPKY, YTO psA MNEpPBUYHOMO
K/llo4a COOTBETCTBYET KakKOMYy-TO BHELHEMY Kfody. B uctuHHon XML-6a3e pedepeHumanbHas WH-
TErpupoBaHHOCTb 03Ha4vaeT, uTo XLinks nnu apyroit co6CTBEHHbIV MEXaHU3M CCbIIOK YKa3blBaeT Ha
BEPHbIA AOKYMEHT MU (DparMeHT AOKYMEHTa.

B HacTosillee BpeMs NMLIb HEKOTOpble UCTUHHbIE XML-6a3bl AaHHbIX o6ecrneynBaloT pedepeHum-
aNnbHY0 MHTErpMpoBaHHOCTb. MpMUKMHA B TOM, 4YTO 6onblaa YacTb XML-6a3 AaHHbLIX CEroAHsl He
NoAAEPXMUBAIOT MEXAHN3M CCbINIOK-CBSA3€EM, TaK YTO MPOCTO HE CyLEecTByeT pedepeHLmnit, Ybto UH-
TErpMpoBaHHOCTb MOXHO 6b1/10 6bl NPOBEPUTL. B pe3ynbTaTe 3TOro NpUIOXKEHUS, KOTOPbIE UCMOSb-
3ytoT XLinks unu gpyrme MexaHu3Mbl CCbISIOK, CaMW AO0/KHbI o6ecrneuymBaTb 3Ty WUHTErpupoBaH-
HOCTb.

BeposATHO, B 6yayweM MHorme uCTUHHble XML-6a3bl gaHHbiX 6yayT noaaepXumBaTb MexaHW3Mbl
CCbINOK M pedepeHunanbHy MHTErPUPOBAHHOCTD.

6.2.4.3 MacwTtabunpyemMmocTtb

MacwTtabnpyemMoCTb NeXnUT A0BOJIbHO AaneKko oT cdepbl MOero onbiTa, Tak YTO MHOroe u3 nocneay-
rowero - cnekynsauus. Ffoeopsa B obweM, 1 agymar, YTo UCTUHHble XML-6a3bl B 04HUX cpedax mac-
wTabupyoTca O4YeHb XOpOoLWO, a B APYrMX - OYEHb MNJI0XO.

Kak uepapxuyeckume M pensiumoHHble 6asbl AaHHbIX, UCTUHHble XML-6a3bl MCMOMb3YOT AN Ha-
YyasibHOro OB6HapyXeHWUs [AaHHbIX WHAEKCbl. DTO 03HAYaeT, 4YTo JloKanmsauus AOKYMEHTOB U WX
¢parmMeHTOB 3aBUCUT TOJSIbLKO OT pa3Mepa MHAEKCA, a He OT pa3Mepa AOKYMEHTOB WM MX KOJU-
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4yecTBa, U YTO UCTUHHble XML-6a3bl AaHHbIX MOTYT /IOKANN30BbIBATb Hadano AOKyMeHTa unu dpar-
MEeHTa HaCTOMbKO Xe 6bICTPO, KakK u Apyrune 6asbl AaHHbIX, NCNOJb3YIOLWME Ty KE TEXHOMNOMMIO MH-
Aekcauuun. Takum obpasom, B 3TOM OTHOWEHUM XML-6a3bl MOryT MaclTabmpoBaTbCs HACTObKO Xe
nerko, Kak n gpyrue 6asbl AaHHbIX.

Kak n gpyrme mepapxudyeckme 6asbl AaHHbIX (HO B OT/IMYME OT PENSLMOHHbBIX), MHOTME UCTUHHbIE
XML-6a3bl AaHHbIX (U3NYECKN CBA3bIBAIOT COOTHOCSLWMECS AaHHble. B yacTHocTK, TekcToBbie XML-
6a3bl AaHHbIX PU3NYECKU TPYNNUPYIOT COOTHOCSILLMECS AaHHble, a MoaenbHble XML-6a3bl AaHHbIX
MCMONb3YyT COBCTBEHHbIE CUCTEMbI XPaHEHMS, B KOTOPbIX 4acTO NPUMEHSIOTCA DU3MYECKMe yKasa-
TENN ANs rpynnmMpoOBKN COOTHOCSALWMXCS AaHHbIX. (MoaenbHble XML-6a3bl NOCTPOEHbI Ha pensiunMoH-
HbIX 6a@3ax AaHHbIX M KaK caMW pensiuMoHHble 6a3bl, MCMONb3YIOT NIOFMYECKNE CBA3N. )

MockonbKy dursnyeckme CBA3M NpuU HaBUraummn AeNCTBYIOT ObiCTpee, UCTUHHBbIE XML-6a3bl AaHHbIX,
HanpuMep, uepapxuyeckne 6asbl, MOryT M3BJeKaTb AaHHble 6biCTpee, YeM pensiunMoHHble 6asbl
OaHHbIX. TakMM 06pasoM, OHW [OMXKHbI XOPOLWO MacwTabupoBaTbCsi B OTHOLWEHUU U3BMAEYEHUSN
OaHHbIX. Ha caMoM gene B 3TOM OTHOLIEHWW OHW AO/MKHbI MaclwTabupoBaTbCs Aa)ke fydle pens-
LMOHHbIX 6a3, NOCKOMbKY MacwTabupyeMoCcTb 3aBUCUT OT O4HOMO HayasibHOro noucka MHAeKca, a
HE OT MHOIMX MOMCKOB MHAEKCOB, Tpebylowmnxcs B pensiumoHHon 6ase. (CneayeT 3aMeTUTb, YTO
pensiuMoHHble 6a3bl AaHHbIX TakXe npeanaratoT dusmyeckme CBA3M AaHHbIX B hOpMe KnacTepuso-
BaHHbIX MHAeKCcOB. OAHAKO TakKMe CBSI3M MPUMEHSIIOTCS K OTAeNlbHbIM TabnuuaM, a He KO BCeW
nepapxuu.)

K coxaneHnuto, MacwTtabupyemoctb orpaHuyeHa. Kak n B nepapuyecknx 6asax gaHHbixX, B XML-
6asax dumsmyeckme CBSA3KM AENCTBYIOT TONIbBKO B Nnepaenax oTAeNbHbIX nepapxuin. To ecTb, U3Bne-
YEeHWe AaHHbIX N3 TON nepapxmn, B KOTOPbIX OHU HAaXOASATCA MPOUCXOAUT oYeHb 6bICTpO, HO u3Bne-
YEHME TexX XXe AaHHbIX U3 APYron nepapxumm npoucxoamTt meaneHHo. Hanpumep, nyctb nHdopma-
LMS O 3aKa3uymMKe XpPaHWUTCA BHYTPU KaXAoro AOKYMeHTa C TOProBbliM 3aka3oM. U3BneuyeHue AoOKy-
MEHTOB C TOpProBbiMM 3aka3amu 6yaeT NpomcxoamTb O4eHb 6bICTPO, MOCKONbKY 3TO UMEHHO TOT MO-
pSOOK, B KOTOPOM XPaHATCA AaHHble. M3BneyveHune xxe Apyrux nNpeactaBrieHnii JaHHbIX, HanpuMep,
CN1CKa TOProBbIX 3aKa30B A8 KOHKPETHOro 3akasuyuka, 6yaeT BbIMONHATbCS ropasgo MeasieHHee,
MOCKONbKY (pmn3myeckne cesi3m TyT HE AEeNCTBYIOT.

YT106bl CMArYnTh 3Ty Npobnemy, UCTUHHble XML-6a3bl O4YeHb WHTEHCUMBHO WCMOMb3YHT MHAEKCHI,
4acTo MHAEKCUMPYHOTCA BCE 3/1IEMEHTbI U aTpubyThl. XOTS 3TO MOMOraeT yMEeHbLWUTb BPEMS A0CTynNa,
noaAep)Kka Takmx MHAEKCOB MOXET 0Ka3aTbCA HakiagHoW. DTo He npobnem ansa cpea, B KOTOPbIX
[OKYMEHTbI TOJIbKO YMTAOTCS, HO MOXET 6bITb NpobnemMoi B cpegax C akTUBHbIMU TPaH3aKUMsaMHU.

HakoHeu, nctmHHble XML-6a3bl ropasfno Xyxe, YeM pensuMOHHble MaclTabupyoTcs B NOUCKE He-
WHAEKCMPOBaHHbIX AaHHbIX. B 3TOM cnyyae v uctmHHble XML-6a3bl U pensuMOoHHble AOMKHbI UC-
KaTb AaHHble NIMHENHO, HO Ang XML-6a3 gaHHbIX cuTyauus ropasgo XyXe, MOCKOSbKY B HUX HOp-
Manunsaums MeHee nosHa. Hanpumep, NycTb Bbl XOTUTE HaWTW BCE TOProBble 3akasbl, C ONpeaeneH-
HOM AATOW WM 3TW AaTbl HEe MHAEKCUMPOBaHbl. B pensunoHHon 6a3e AaHHbIX 3TO noTpebyeT uTeHus
BCEX 3HauyeHnr konoHku OrderDate. B XML-6a3e gaHHbIX 3TO noTpebyeT UTEHUS BCEX TOProBbIX
3aKa30B LEesIMKOM U MOUCK No aneMeHTaM <OrderDate>. YnTaeTcsd He TONbLKO coAepXaHWe Kax-
poro aneMmeHTa <OrderDate>, HO uMTaeTCsa coaepXXMMoOe BCeX 3NEMEHTOB. YTO ele Xyxe, B TeKc-
ToBbix XML-6a3ax TekCT cHayana Hago 6yaeTr OTnapcuTb M KOHBepTMpoBaTb B ¢dopMaT AaThl,
npexae, 4yeM ero MoxeT 6yaeT CpaBHUTb C AaTOM, KOTOPYIO Mbl ULLEM.

Tak aBnaeTca N MacluTabupyeMocTb Afs Bac nNpobaeMoin? ITO 3aBMCUT TOMbKO OT Balllero npuo-
XeHua. Ecnn BalleMy MPUIOXKEHMIO HYXHbl [aHHbIe B TOM (OpMe, B KakOoW OHW XpaHATCs, Toraa
UcTHHaa XML-6asa 6yaer Xopolwo MaclTabupoBaTbCsA. DTO roAMTCA AN MHOMMX [OKYMEHTO-
LEHTPUUHBbIX [OKYMEHTOB. Hampumep, AOKYMEHTbI, COoAepXalllMe OonucaHua MpoAyKTOB, MOYTK
BCerga usBnekawTca uennkoM. C Apyroi CTOPOHbl, eCnn B BallleM NMPUIOXEHUM HET KaKoro-To of-
HOMO MPEeANOYTMTENLHOrO NPeACcTaB/ieHUs AaHHbIX, MaclUTabupyeMOoCTb MOXET CTaTb NPoBIEMON.

OTUM Mbl 3aKaH4YMBaAEM OMMcaHue UCTUHHbIX XML-6a3 gaHHbIX. B cneaywowmx aByx pasgenax Mbl
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obcyamm aBa cneuvanmManpoBaHHbIX TUNA UCTUHHBbIX XML-6a3 gaHHbiX: cTporne DOM-6a3bl n cuc-
TEMbI YNpaBIeHUS COAEPXKAHMEM.

6.3 Crporne DOM-6a3b1 (PDOM)

Ctporme DOM-6a3b1 i PDOM - 370 cneunann3mpoBaHHbIN TUN UCTUHHbLIX XML-6a3 gaHHbIX, B
KOTOpbIX peann3oBaHa DOM Ha oCHOBe HeKoero BuAa CTpOroro XpaHeHus. B oTanume oT MHOMmMx
XML-6a3, KkoTopble BO3BpaLLaloT AaHHble B Buae aepesa DOM, nepeso DOM, Bo3Bpallaemoe 6a3oii
PDOM - xwnBoe. To eCTb, U3MeHeHUs, caenaHHble B aepese DOM oTpaxatTcs npsimo B 6a3e AaH-
HbiX. (MMpoMCcxXoasaT N 3TU U3MEHEHUS HeMeLsIeHHO WKW B pe3yfnbTaTe Bbi30Ba CrneunasbHoro me-
ToAa - 3aBMcUT OT 6a3bl.) B 6onblnHcTBe e XML-6a3 aaHHbIX agepeBo DOM Bo3BpallaeTcs npu-
NIOXEHMUIO KaK Konusa n nameHeHus B 6ase gaHHbIX aenakTca nnmbo yepes XML-a3bik MoanduLnpo-
BaHUA nnb60 3aMeHON BCero AOKyMeHTa.

Mockonbky aepeBbsi PDOM - »xuBble, 3TK 6a3bl AaHHbIX 06bIYHO sIOKanbHbl. TO €CcTb, OHU pacnono-
>XeHbl B TOM >Xe MnpoLeccyasbHOM MPOCTPAHCTBE, YTO M MPUJIOXEHMe, UK MO KpalHehn Mepe, Ha
TOW Xe caMOoli MallMHe, XOTs 3TO He sABfnseTca HeobxoauMbIM TpeboBaHMeM. DTO HyXHO Ana 3d-
dekTMBHOCTU - paboTa PDOM c yaaneHHol 6a30i AaHHbIX TpebyeT yacTbix obpalleHnii K yaaneH-
HOMY cepBepy.

PDOM wurpatoT Ty Xe camyto ponb ans DOM-NpunoXeHuin, 4To n 06BbEKTHO-OPUEHTMPOBaHHbIE 6a3bl
OAHHbIX AN 06BEKTHO-OPUEHTUPOBAHHbBIX MPUIOXKEHWUIA: OHM MPeAoCTaBAAT CTPOroe XpaHeHue
OAHHbIX MPUNOXEHUS, @ TakXe Cry)XaT BUPTyasibHOM NaMATbio ANa Takoro npunoxenus. MNMocnea-
Hee ocobeHHO BaxkHO Ans DOM-npunoxeHui, kotopble pabotatoT ¢ 60AbWIMMKW AOKYMEHTaMu, no-
ckonbky aepeBbss DOM moryT nerko npeBbicuTb pa3amep XML-AokyMeHTOB B gecsaTb pas. (PeanbHoe
yBesInyeHne pa3Mmepa 3aBUCUT OT CpedHero pasmMepa TekcTa B AOKYMeHTe - y JOKYMEHTOB, coaep-
Xawmx B cpegHeM Hebosbluoe KONMYEeCTBO TEKCTa OHO elle Bblle.)

6.4 CucteMbl ynpaB/ieHUs cofepiXXaHueM

CucreMbl ynpaBJ/ieHUs coaepxXKaHueM - Apyroin cneunanmsampoBaHHbIi TUMN UCTUHHBLIX XML-6a3
AaHHbIX. OHM NpegHasHayeHbl 415 YNpaBAeHUs CO34aHHbIMW Yel0BEKOM AOKYMEHTaMun, HanpuMep,
PYKOBOACTBaMW N CTaTbsSIMW, CO34atOTCS OHW HAa OCHOBE UCTUHHOM XML-6a3bl AaHHbIX. Bbasa AaH-
HbIX 06bIYHO CKpbITa OT NOJSIb30BaTesNs 3a MHTepdencoM, KOTOpbIN NpeaocTaBaseT Takue BO3MOX-
HOCTH, KakK:

m KoHTponb Bepcuii n goctyna

m [lovckoBble MalKWHBI

m Pepaktopbl XML/SGML

m MawwuHbl nybnnkauuun, HanpuMep, B rasety, Ha CD, unu B MHTepHeTe
m OTaeneHue cTuns OT coAepXaHus

m PacwupeHune yepes cKpUNTOBbIE A3bIKU MW NPOrpaMMMpoBaHue

m VHTerpaums AaHHbIX B 6a3e AaHHbIX

TepMuH "cucTemMa ynpasfieHus cogepxaHuem" B OoTNMume OT CUCTEMbl yrnpasBiieHUs AOKYMeHTaMu
O3HayaeT, YTO Takne cucteMbl 06bl4YHO MO3BOASAIOT pa3buBaTb AOKYMEHTbl Ha AUCKPETHblE KYCKMU
coAep)xaHus, HanpuMmep, NpuMepbl, Npoueaypbl, rNaebl, BPE3KW, WIN MeTadaHHble: UMS aBTOpPOB,
AaTta MoanduKauMm n HoMmepa AOKYMEHTa, a He ynpasnsilT AOKYMEHTOM KaK uenbiM. 3TO He
Tonbko obnervyaet KoopaMHaumio paboTbl MHOMMX aBTOPOB HaA OAHUM W TeM Xe AOKYMEHTOM, HO 1
Mo3BOJISieT COCTaBNATb COBEPLUEHHO HOBbI JOKYMEHT U3 CYLLECTBYHOLWMX KOMMOHEHTOB.
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7.0 XML Database Products

O6HoBNsAeMbIli cNUCOK 6a3 AaHHbIX, KOTOPble MOXHO MCMOfb30BaTb AN paboTtbl ¢ XML, Bbl Hau-
25
pete Ha cTpaHuue XML Database Products .

8.0 lononiHuUTeNIbHbIe CCbUJIKU

. 26 <
Ha ctpanHnue XML / Database Links™ Bbl HampaeTe cCblIKM Ha pasfnMyHblie pecypcbl no XML mn 6a-
3aM [aHHbIX, BK/OYas pecypcbl No NporpaMMHOMYy obecnedeHunto n apyrme cratby.

9.0 KommeHTapuu n obpaTtHana cBA3b

Moxxanyhcra, HanpaBnsuTe CBOM KOMMeHTapum u obpaTtHyt cBs3b Ronald Bourret no agpecy
27

rpbourret@rpbourret.com ™ . Mpowy nMeTb B BUAY, YTO S 4yacTto 6biBao B pa3be3gax M Mory 3a-

AepXaTbCsl C OTBETOM Ha Napy-TPOWKY Heaenb.

Bnarogapto Michael Champion, John Cowan, Marc Cyrenne, Marc de Graauw, Kelvin Ginn, Ingo
Macherius, Lars Martin, Nick Leaton, Evan Lenz, Michael Rys, Walter Perry, Kimbro Staken, Jim
Tivy, Phillipe Vauclair, Dylan Walsh, Irsan Widarto, u gpyrnx 3a nx KOMMeHTapum n TeprieHume.

Developed by Metaphor (c) 2002

25: http://www.rpbourret.com/xml/XMLDatabaseProds.htm
26: http://www.rpbourret.com/xml/XMLDBLinks.htm
27: mailto:rpbourret@rpbourret.com
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