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BBeneHue

B xHure paccMatpuBaiOTCs TEMbI, HAXOUSAIMCCH HA CTHIKE JBYX BaXXHEUIIUX TeX-
HOJIOTHH, IpUMeHsieMbIX B W eb 1 U1 Tommepkku (hyHKITMOHUPOBAHUS 11 uhopMa-
LIMOHHBIX ¢cJ1yk0. Ha ceromnsmnuii seus XML gBiisgeTcst caMbIM COBPEMEHHBIM M Hau-
0os1ee MpUEMIIEMBIM SI3bIKOM Pa3METKHU TSI pabOThI C TAHHBIMU, COIEPKAIIIMMM OITCaHTE
COOCTBEHHOM CTPYKTYphl. B pacropskeHnr IporpaMMICTa OKa3bIBalOTCS CPEACTBa, T10-
3BOJISIIOIIME PEATM30BaTh 0606HIeHLI (POPMAT T1pe/icTaBieHns TaHHbBIX. BBIOOp sasbika
HarmcaHms cueHapueB Perl mima o6padotkn XML-Koma mpeacraBisieTcsl BITOJTHE ecTe-
CTBEHHBIM (OCODEHHO €CJTN YYeCTh TO, YTO Perl mrebHOE BpeMsl TPUMEHSIETCS web-
MPOrpaMMMCTaMU JIJISI KOMOMHHUPOBAHUST pa3HOPOIHBIX KOMITOHEHTOB M TEHEPMPOBAaHMS
IMHAMUYECKOTro coaepxkumoro B CeTn).

A3eik XML o6magaet ropazmo OombImMK Bo3MOXKHOCTIMI, yeM HTML, o B TO ke
BpeMsI OH MeHee TpeboBaTesicH K pecypcaM, 4eM SGML. biaromapst sToMy ero i icrosib3o-
BaHME 11eIeCO00Pa3HO IS PEIIEHNsS] MHOTHX 3a/1a4. DTOT SI3bIK, B CHJTY CBOEM TMOKOCTH,
TIPUTOZEH JUIS OITMCAHMS MH(GOPMALIAH JTI00010 THTIA, OT OOBMHBIX Web-¢Tpaniil J0 I0pr-
IMYECKMX KOHTPAKTOB Ha M3AaHWEe KHUT. TOYHOCTH, KOTOpast JOCTUTAETCS Ojaromapst
XML-onncaHuio, BltoJitie JOCTAaTOYHO TS (pOPMATUPOBAHMS JAHHBIX € PEJLCTBa MU, TIPS~
JIaraeMBIMA TaKUMW MHOOPMAMOHHBIMU ciy>kbamu, Kak SOAP 1 XM L-RPC. Taxke
pean3oBaHa IMoAePKKa pacIpOCTpaHEHHBIX CTAHAAPTOB, HarpruMep KoaupoBku Unicode,
Bbaronapst yHrBepCabHOCTH 3TOM KOTMPOBKM 00ECTIEYMBAETCSl 00paTHAsI COBMECTHMOCTD
¢ xkonuposkoit ASCII. HecMmoTpst Ha pa3HOOOpa3ye BO3MOXKHOCTE, A3bIK X M L. nnopasu-
TeJIbHO TIPOCT B IIpUMEHeHUH. B cuity 3Toro MHorue pa3paboT4rKy pacCMaTpUBAIOT €T0
B KayeCTBE HEKOETO «3JIMKCHPa MOJIOAOCTH», CITOCOOHOIO MPpUAATh HOBBIE KaYecTBa CTa-
PBIM ITPOrpaMMaM.

YuuteiBas TOT (pakT, 4TO SI3BIK IMporpamMmupoBaHus Perl n3HayanbHO mpeaHa3Ha-
qajicsa 111 00pabOTKM TeKCTa, MOKXHO MPHUIATHA K BbIBomy, 4Tto Perl m XML obGpa3syer
BeChbMa ylauyHyl0 KOMOMHAIIMIO. B 9T0l cuTyalium BOZHMKAET BIIOJIHE JIOTUIHBIN BOII-
pOC: KaKM 00pa30M ClIeayeT CodeTaTh 3TU KOMITOHEHTHI? IMEHHO Ha HEeTro M IaeT OTBET
Hallla KHWTA.
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Ins Koro HanucaHa 3ta KHura

KHura npemHazHayaeTcs 1J1s1 TPOrpaMMUCTOB, MHTEPECYIOIIMXCST BOITPOCAMU TIpUMe-
HeHus s3bika Perl niass oopaborku XML-mokymenToB. Ilpenmonaraercs, 4To YuTaTesb
yXe 3HaKoM ¢ ocHoBamu Perl. B mHOM ciydyae coBeTyeM BaM OOpaTMTbCS K KHUTE
B. Bomonaskomo «JHIgHKkaone/ st Perl»'

IIpu yTeHun KHUTHU He TpeOyeTcs 00JbIIoro onpita padbotsl ¢ XML. Ho BocpusaTue
MaTepuaja 3HaUMTETbHO YITPOCTUTCS, €CJIN BbI OyneTe 3HAKOMBI C KAKUMU-HUOY b SI3bI-
Kamu pasmeTku, HanpuMep ¢ HTML. B ciygae HeoOxomumocTu oOpaTUTeCh K KHUTE
A. TonuapoBa «Camoyuurenp HTMIL»2.

Ipu u3yyeHnr MaTepuasa KHUTH KPaifHe XeaaTeJbHO UMETh I0CTyNl K MHTepHeTy,
a ocobeHHO — K BceoObemiolieit apxuBHoit cetu Perl (CPAN, Comprehensive Perl
Archive Network), mocKoibKy 10 Mepe YTeHHMsT BaM IPUACTCS 3arpyXaTh T¢ WJIN WHbIE
monynu u3 cetu CPAN.

M KoHeyHOo, rapaHTOM YCTEITHOTO OCBOEHUST MaTeprajia KHUTH OyIeT Ballle CaMOCTOSI -
TeabHoe ITporpammupoBaHue Ha Perl 1 XML. XoTa 3Ta KHMra orpaHu4YeHa mno oobemMy, HO
colepXaluxcs B Mei CBeleHWii BITOJHE TOCTATOYHO JIJIST YCTIEITHOTO Havyaia paGoThI.

CTpykTypa KHUIN

KHura cocTouT U3 AeCATH TJaB.

I'maBa 1 HocuT BBOIHBIN xapaktep. HeTeprennBble YuTaTeIM KHUTH 31ECh K& MOTYT
TMTO3HAKOMMUTHCS C TIEPBBIM MPAKTUIECKUM ITPUMEPOM.

I'maBa 2 mpegHaszHavyeHa IJisg YUTaTeNeil, KOTOpbIEe JUIIb TTOBEPXHOCTHO 3HAKOMBI
¢ XML. 3nech HaxomuTCs CHHTAaKCUYECKUI CITPAaBOYHMK, BKITIOYAIONIUIA OTMCAHKUE CTPYK-
Typbl 1 (DOPM BBIpaxkeHUs 3TOro si3bika. Ecim BbI Xopolno 3HaKOMBI ¢ XML, moxere
CMeJIO MPOTYCTUTD 3TY IJIaBy (TOJIBKO IMMOTOM He XKaJdyidTech Ha TO, YTO HE MOXETE TTOHSTh
NaJTbHENIIero MaTepuana).

B rnaBe 3 meMOHCTPUPYIOTCS CIOCOOBI YTEHUS U 3allMCU JaHHBIX ITpu padoTe ¢ XML-
aokyMennTom. KoneuHo, camoe MHTEpeCHOE MPOUCXOAUT Ha IPYTUX 3Tanax, HO B J1I000M
ciy4yae OyIeT TOJIe3HBIM 3HATh, KaK CJIENyeT BBITIOIHSATH 3T OCHOBHBIE ONCPAITHIL.

I'maBa 4 mocBsileHa ONMUCAHUIO MTOTOKOB COOBITUM, 00pa3yoUIMX AP0 OOJBIINHCTBA
omnepaiui rio oopadorke koga XML.

B rnaBe 5 onuceiBaroTcst ocHoBbI Simple API, nmpenHazHadyeHHOro 1151 06padotku XML-
IoKyMeHTOB (SAX), — cTaHmapTHOTO MHTepdeiica 11T ITOTOKOB COOBITUIA.

I'maBa 6 TocBsIIeHa BOoIpocaM 00paboTKHU IepeBbeB, 00pa3yIoNInX 6a30BYIO CTPYKTYPY
Bcex XM L-jokymenToB. Mbl HattieM ¢ MPOCTBIX CTPYKTYP BCTPOSHHBIX TUIIOB TaHHBIX U
TTOCTETIEHHO MepeiiieM K yCI0XKHEHHBIM 00bEKTHO-OPUEHTUPOBAHHBIM MOJIEIISIM IEPEBBLEB.

B rnaBe 7 paccmaTpuBaeTcsa o0bekTHas Moaenb fokyMmeHTa (Document Object Model,
DOM) — emte ogun cTanaapTHpI pacipocTpaHeHHBIM HHTepdeiic. 3aech Ke TPUBOIITCS
MpUMeEDPHI, IeMOHCTpUpYOIIKe ycKopeHue obxona XML-nepeBnves cpenctamu DOM.

I'naBa 8 mocBsIIeHAa TOTIOJTHUTEILHBIM BOTIpOCaM 00pabOTKM JepeBbeB, BKIOUAs Ie-
PEeBbS COOBITUI U ClIeHApUU MTPpeoOpa3oBaHMS.

B rnaBe 9 paccmaTpuBalooTCs NMPUTOXKEHUS, cO3AaHHbIe ¢ ToMolibio Perl u XML, pe-
aJIbHO IPUMEHSIeMbIe B TTOBCETHEBHOM MPaKTUKE.

! Bodoraskui B. Duuuknoneaus Perl. — CII6.: [Tirrep, 2001.
2 Tonuapoe A. Camoyuutear HTML. — CII6.: TTutep, 2001.
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I'maBa 10 momBoOAUT UTOT U3ydeHHOMY MaTepuay. Ternepb, Korma oCBOCHbLI MOMYJIH,
paccMaTpUBaeTCsI MX IIPUMEHEHYE Ha ITPAKTUKE, a TAKKE OTMEYAIOTCS] BO3MOXKHbBIE «ITOM-
BOIIHBIC KAMHI».

NCTOYHUKM MHPOpMaLMK

HecMoTpst Ha TO 4TO B KHMIe CONEPKUTCS BeCh MaTepHas, HEOOXOAMMBIN AJisS Havaia
nporpaMmupoBaHust Ha Perl 1 XML, co BpeMeHeM MO/ U3MEHSIIOTCSI, TTOSIBIISIIOTCS
HOBbIE CTAHIAPThI, B PE3Yy/IBTATE YEro y BaC MOXET BO3HUKHYTh MTOI03PEHKIE OTHOCUTETb-
HO HETOJHOTHI U3J1araeéMoro Matepuaa. 3Ty mpobieMy MOXKHO PEILUTh, UCTIOJIb3YST J0-
MOJIHUTEJTbHbIE UICTOYHUKH MH(POPpMALIUN.

Crmcok pacebiiku perl-xml

Ecmu BeI m1aHupyete padotats ¢ Perl 1 X M1, ucnosb3ys Bce OTKPHIBAIOIIMECS TIPU 3TOM
BO3MOXKHOCTH, TTIEPBBIM JICJIOM U3YYNUTE 3TOT CIIMCOK PACChUIKM. 151 TOro YTOOBI ITOMITH-
CaThCsl Ha HETo JIM0O MPOCMOTPETh CTAThU M3 MPOIIUILIX BBIITYCKOB, HEOOXOMMMO 00pa-
TUTBCI K web-y3my http://aspn.activestate.com/ASPN/Mail/Browse/Threaded/perl-xml.
MoxHO TakxKe oOpaTUThcs K web-y3imy mo ampecy http://www.xmlperl.com, comepska-
ILIEMy CBEICHMSI ITO BCEM BOITPOCaM, OTHOCSIIIMMCS K IIporpaMMupoBaHuio Ha Perl/ XML.

Cemb CPAN

BosbimHCeTBO MOmyIieid, paccMaTprBaeMbIX B KHUTE, HE BKITIOYEHBI B KOMIUIEKT ITOCTaBKK
Perl, noatomy Bam motpeOyetcs 3arpy3uth ux u3 cetu CPAN. Eciu Bbl yxke pabotanu
panee ¢ Perl, To, HaBepHOe, 3HAKOMBI C 3TOM CEThI0. B 3TOM cilydae nporiecc 3arpy3ku 1
YCTAaHOBKM MOMYJICH HE COCTaBUT 0coboro Tpyna. Eciv ke BbI He 00JIamaeTe OIbITOM
MomoOHOro poda, odpaTUTech K web-y3ity 1o anpecy http://www.span.org. Ha 3ToM y3ie
HailimuTe pas3men 4yacTo 3aJaBacMbIx BOITpocoB 1 otBeToB (FAQ), roe comepskuTcst He00-
XomuMasl cripaBouHast nHbopMalys. O3HaKOMUBIIUCH C 3TUM Pa3aeioM, HaliauTe Tpeoy-
eMblii Perl-momyb (MMeiiTe B BUY, YTO TTOAOOHBINM MOMY/Ih MOXET BKJIIOUAThCSI B CTAH-
JapTHeiii Perl-quctpuOyTus).

BnarogapHocTu

Asropbl kanru 6arogapssl Tone Meprioccon (Paula Ferguson) 3a ee rpaMOTHOE pyKo-
BozacTBo. OHUM TakKe npusHaTeabHbl DHIM Opamy (Andy Oram), JIxxony Opsanty (Jon
Orwant), Muwemo Ponpurecy (Michel Rodriguez), Caiimony CeHt-JlopeHy (Simon
St.Laurent), Marry Cepxanty (Matt Sergeant), WMibe Crepuny (Ilya Sterin), Maiiky
Croky (Mike Stok), Haty Topxinrrony (Nat Torkington), a Takke ux penakropy, J1ii-
ne Miou (Linda Mui).

Dpuk O1arogapeH cBoeii xeHe [kenute; coeit cembe (bpumkur, XeneH, Omy, AHTOHy,
aay, IxoH-ITomo, Ixxony u Muitieins, JIxxony u Honmopec, [Ixxumy u [IxxoaHHe, /Kuiy n
Mapraper, JInane, Tumy u JlonHe, Tepese, Kprucrodepy, Mapu-9HH, AHHe, Tonu, [Tomo u
Meppn, JIitnnuaH, booy, Ixoro u [Tam, Dmaitae n Ctusy, IxxeHndep 1 MapHoOH); CBOMM
3aMmeyvaresbHbIM JIpy3bsiM Jleppuky Opaemo (Derrick Arnelle), Cracn Hanpep (Stacy
Chandler), Ix. 1. Kyppany (J. D. Curran), Cape JIem6 (Sarah Demb), Paitany ®pasbe
(Ryan Frasier), Kpucy Ixeprony (Chris Gernon), JIxony I'purcoun (John Grigsby), Daar
I'poccepy (Andy Grosser), JIuze Mysukep (Lisa Musiker), beny Cantepy (Benn Salter),
Koapomnaiin Coatiait (Caroline Senay), I'pery Tpesucy (Greg Travis), bapoape FOnr (Barbara
Young); a Takke cBoMM coTpyaHuKam: JleHuH, Mane, Haitny, Maiiky u [lspuit.
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xelicon xoren Obl BbIpAa3WTh MMPU3HATEIbHOCTD JIXKYJIMH 32 TO, YTO OHA BCIYECKHU
NoJepXrBaja ero npy padboTe Hajl 3ITUM POEeKTOM; urpam ot pupmbl Looney Labs (hitp:/
/www.looneylabs.com), a Takxe boctony Yoppeny (Boston Warren), noaaepxxualoiiie-
MY 3J0pOBbE aBTOpa HAIIOMUHAHUSIMHU O HEOOXOAMMOCTH OTAbIxa; Jxkomy u OcMaHCKO
MMIIEpUU, KOTOPHIE TTO3BOJISIM €My MHOIAA YXOIUTh OT peanbHoCTU; Kade Diesel Cafe
B ComMepsuute (mrat Maccauycerc) u kade 1369 Coffee House B KemOpuaxe, KOTO-
pble COBEPIIEHHO CAYYailHO ChITPaJIM POJIb €T0 aJIbTepHATUBHBIX 0(DMCOB; cocensiM Yapau,
Kapu u cepuany: The Cat; pupme Apple Computer 3a mpeBocxoaHbIii HOYTOYK iBook u
Mac OS X, koTopble yalie BCero NpuMeHsIaUCh NPpU HAMUCAHUU KHUTU U BBITIOJTHEHUU
XaKepCKMX yIpaxXHeHUI; HY U KoHeuHo, Jlappu Yoy (Larry Wall) u Bceii ero yynecHoit
Y BOCXUTUTEJIbHOM KOMaHAe, KOTopble mogapuiu HaMm Perl.

OT n3partenbcTBa

Baru 3amevaHusi, mpeaoXeHus ¥ BOTIPOCHI OTMPABIISIATE IO aAPECy 3JIeKTPOHHOM MOYThI
comp@piter.com (u3maTeabcTBO «IluTep», KOMIIbIOTEpHAsI peaaKIIus).

Mpz1 Oyaem paabl y3HATh Ballle MHeHue!

Bce ncxonHbie TEKCThI, MpUBEIEHHBIE B KHUTE, BBl MOXeTe HallTH 1o aapecy http://
www.piter.com/download.

Ha web-y3ne uznarensctBa http://www.piter.com Bbl HaliieTe moapoOHYyI0 MHGbOpMa-
LU0 O HAIIUX KHUTAaX.



Perl n XML

A3bIK mporpamMmupoBaHusi Perl mosiBUJICS JOCTaTOYHO NaBHO M M3HAYaJbHO ObLI OpU-
eHTHpPOBaH na 06paboTKy TekcTa. B otnmmuune ot Perl, 3a «<tredamu» XML — Bcero nuiib
CUMTAHHbBIC TOABI, HO 3a BTO BpeMs Of1 yCIieJl 3apeKOMEHI0BaTh ce0s1 ¢ caMoll JTydiieit
CTOPOHBI. ITOT I3BIK IIMPOKO MPUMEHSETCS IS 00paboTKKM Web-comepkKuMOoro, BbITION-
HEHUs pa3JIMYHBIX Orepaluil ¢ TOKyMEeHTaMu, MPOEeKTUPOBaHUS web-cyk0, a Takxke B
JII000# ApYyroil cuTyalMu, B KOTOPOUl TpeOyeTcsl CTPYKTYpUpOBaHUE M3MEHUYUBOW WH-
dopManyu. HecMOTps Ha CTOJIb Pa3IMYHYIO MPHPOLY, STU SI3BIKM NPEKPACHO YXHBa-
oTcst BMecTe. Ml UMEHHO ONUCaHUIO0 UCTOPUU UX TTIOPOI CJIOXKHOTO, HO YIa4YHOTO CO03a
MOCBSIIIIEHA 9Ta KHUTA.

B yem npuymHa TecHoro coto3a mexxay Perl nXML?

B niepByro ouepenpb cieayer oTMETUTh, uTo Perl uneanbHO MoAXomuT Ajisi 0OpabOTKU
Tekcta. OH MOAAepPXUBAET ACCKPUNTOPHI (hailioB, OOBEKTH JOKYMEHTOB, BBITIOTHSIET
06paboTKy CTPOK, a TakXe MpellaraeT BO3MOXHOCTH 10 CO3[JaHUI0 PEryJISIPHBIX BbIpa-
xeHui. JIto60ii, KOMY TPUXOIMIOCh M3HAYaJIbHO pa3dpabaThiBaTh MPOrpaMMBbl ITa HU3-
KOYPOBHEBOM sI3biKe, TakoM Kak C, a motom — Ha Perl, monumaer, uyto Perl ropasmo
JIydiie mprcrocobieH mist oopaborku Tekecra. A XML, 1o cymecTBy, — 3T0 OOBIYHBIHA
TekcT, nostoMy Perl 1 XML npekpacHo DOMOTHSIOT ApyT Apyra.

Bonee Toro, HaunHas ¢ Bepcum 5.6, Perl momyckaet paboTy ¢ CUMBOJBHBIMUM KOIH-
poBkaMu, ocHoBaHHEIMU Ha Unicode (Hanmpumep, UTF-8), u uMeHHO 3TOT haKT Upe3-
BBIYAHO BaxeH Mpu 06paboTke XM L-AoKyMelToB. JI0NONTHUTENBHBIE CBEIEHNS O CUM-
BOJIBHBIX KOAMPOBKAaX MOXHO HaiiTu B TJaBe 3.

Bo-BTOpBIX, CIEAyET TaK Xe YIUTHIBATh HAJIMUYME BCeoObeMITIONICH apXuBHOI cetn Perl
(CPAN), Bkitovaloleil MHOXeCTBO Perl-Moyneii, nocTynHbIX BeceM xenaromuM. biaro-
napsi 3TOMY 3aJa9¥ MPOrpaMMUCTa 3HAYUTEIBbHO YIPOIIAIOTCS; KaXIbIi, HaYMHAIOIIWI
MpOrpaMMUPOBaTh Ha si3biKe Perl, MOXeT MPOCTO BOCIOIb30BAThCSI TOTOBBIMU MOJYJISI-
Mu. braromaps aToMy nocTUTaeTcsl 3HaYUTEIbHAas SKOHOMMSI BpeMeHHU M cpenctB. Ha-
MpUMep, 3a4eM COo31aBaTh COOCTBEHHBIN aHaau3aTop Koaa (parser), ecin B cetu CPAN
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CONEPXKUTCS MHOXECTBO TOTOBBIX aHAU3aTOPOB, HOCTYMHBIX I CBOOOAHOI 3arpysku?
ITpuuem, Kak mpaBWJIO, Bce MOAYJIM 3apaHee MPOTECTUPOBAHBI U MOTYT MOACTPAUBATHCS
noxa KoHkpeTHble HyXabl. CeTb CPAN He OTHOCUTCS K YMCIY XeCTKO 3aJaHHbBIX CTPYK-
Typ: B €€ pPa3BUTHE BHOCUT BKJIaJ MHOXECTBO JIIOJIEW, a BCSIKUE MPOSIBICHUS] KOHTPOJIS
HMMEIOT OrpaHMYEHHBIN XapakTep. Kak TobKo Bo3HMKaeT HOBast TexHonorus, B ceT CPAN
MOSIBJISIETCS MOAAEPXKUBAIOIINI €€ MOLY/Jb. DJAr0apsi 3TOMy CBOMCTBY MPEKPACHO JI0-
MTOJIHAIOTCA BO3MOXHOCTU XML, B pe3ysibTaTe 4ero MOIyT U3MEHATLCA Crapblc U 100aB-
JISITbCSI HOBBIE BCIIOMOTATEIbHbBIE TEXHOJIOTUM.

HM3navanpbHo XML-Monynu pociv U MHOXUIKUCH «KakK TpUObI mociie goxnms». Kax-
JbIii MOZYJIb ObUT CHaOXeH YHUKaJTbHBIM UHTepdeiicoM U UMea TPUCYIIUN eMy OpUTH-
HaJbHBIN cTUib B Tpanuuusx Perl. B mocnenHee BpeMs Havajia MposIBASITbCS TEHACHUMS
K CO3/IaHUI0 YHUBEPCAIbHOTO UHTepdeiica, MO3BOMISIONIETO peaTnu30BaTh B3aUMO3aMeHs -
eMocTb MoayJieil. Eciu Bac B cuily KakvMx-11u00 MPUYMH HE YCTpauBaeT CUHTAKCUYECKUA
aHanuzatop SAX, Bbl MOXETe JIETKO BOCMOJb30BaThCsSl KaKMM-IMOO APYTUM aHaJIU3aTo-
pOM, He Tpuiaras JIJsi 3TOT0 TOTOJHUTEIbHBIX YCUIUNA.

B-Tperbux, TMOKME BO3MOXHOCTU Perl, obecrietnpaloniyie 00beKTHO-OPUEHTUPOBAH -
HOe IporpaMMUpoOBaHue, SIBASIOTCS BeCbMa MOoJIe3HBIMU TIpHu padote ¢ XML. JlaHHbIE B
XML-10KyMeHTe MMEIOT MepapXMYEeCKyl0 CTPYKTYpYy, 00pa3oBaHHYIO C IOMOIIbIO Oa-
30BbIX €IMHUI. DTU eNUHUILIBI Ha3biBalOTCsl XML-3j1eMeHTaMu U MOTYT COIEPXaTh BJIO-
>KEHHbIE 3JIeMeHThl. B pe3ynbrare ajieMeHThI, 00pasytolue JOKYMCHT, MOTYT ObITh Mpea-
CTaBJIEHBI C MTOMOIIBIO OMHOTO KJacca 0OBbEKTOB, BKIIIOYAIOUIETO MPOCThIE UACHTUYHBIE
uHTepdeiicel. bosee Toro, si3piK pasmMeTku XML mMHKamncyaupyeT comepkuMoe 3TUX
00BEKTOB , KOTOPHIE, B CBOIO OYepelb, MHKAICYJIUPYIOT KOA U AaHHble. B pesynbpTaTe
OHM TIPEKPACHO JOMOJHAIOT APYT Apyra. HeTpyaHo 3aMeTUTh, YTO MOJOOHBIE OOBEKTHI
BecbMa MOJIE3HbI MPU OPraHU3alUUU MOAYJIbHON CTPYyKTypbl XML-mpoueccopoB. OHU
BKJIIOYAIOT aHAJIU3aTOpbl, (abpuKU aHAIU3aTOPOB, BCIOMOraTebHbIE OOBEKTHI, a TaK-
K€ aHaJlu3aTophl, BO3Bpaljamiiue o0beKThl. Bee 3To obecneunBaer co3naHue «mpo3pay-
HOTO» KOJIa, KOTOPBII MOXET BBIMOJHSITHCS MPaKTUYECKU Ha BcexX IMiaTdopmax.

B-ueTBepThIX, OOJBIIOE 3HAUCHUE UMeeT cBSA3b Mexay Perl u Web. KoneuHo, Java u
JavaScript 061a1a10T MOMCTUHE HEMCcUepIiaeMbIMU BO3MOXHOCTSIMU B 3TOi 00JacTH, HO
Mo00i, KTO HEMHOTO pa3doupaeTcsi B web-IporpaMMUpOBaHUM, cKaxeT BaMm, uto Perl
TMIPUMEHSIETCS TPU OPTraHU3alMu CEPBEPHON YacTU OOJbIIMHCTBA wWeb-cepBepoB. MHO-
rue web-0ubaIMoTeKH, HaMmMcaHHbIe Ha si3bike Perl, MOTyT Jlerko aganTupoBaThCs C yde-
TOM ux npuMmeHeHus1 B XML. OnbITHbIE MPOrPaMMUCThI, KOTOpbIE TolaMU pa3pabdathl-
Basiu web-y3ibl Ha s3biKe Perl, MOryT cBOOOJIHO CTaTh HOLJIAHBIME «KOpoJieBcTBa» XML.

W HakoHel, npu BbIOOpE SI3bIKa MPOTPAMMUPOBAHUS CJIENYyEeT UCXOAUTh U3 JIUYHBIX
MOTUBOB. A3bIK Perl uaeanen mpu pa6ore ¢ XML-KOO0OM, HO He ClenyeT 3aMbIKaThCs
UCKIIOYNTENbHO na HeM. [IpocTo monpoOyiiTe mopaboTaTh C HUM.

XML npotue, 4emM Bbl AymaeTe

MHorue aoau CKJIOHHBI paccMaTpuBaTh XML Kak pe3yiabTaT BMeIaTeIbCTBa HEKOETO
«3JI0OTO TCHUSA», KOTOPBI, KAK MUHUMYM, COOMpAeTCs] YHUYTOXUTh BCE UEIOBEUYECTBO.
BHenpeHHBI A3bIK pa3METKHM, C €r0 YIJIOBBIMU CKOOKAMU U C3IIAaMU, Ha MEePBbIA B3I
KaxeTcsl JOBOJIbHO CIOXHBIM. K TOMy Xe, ecly yYUThIBATh HaJIMUKME BJIOXEHHBIX dJie-
MEHTOB, TUIIOB y3JI0B K 00bsiBiAcHU DTD, cuTyalus 3HaYUTEIbHO OCJIOXHSIETCSI.

A Terepb aBTOPbI KHUTH XOTSIT MOJEIUTHCS C UMTATEJIeM MaJleHbKUM CEKpPEeTOM: CO-
37aHKMe MporpaMM, MpeaHa3HaYeHHBIX MJIs1 00paboTku XML-Koma, He COCTaBIsIET OCO-
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6oro Tpyaa. CylecTBYeT LIeJblii CIIEKTP MHCTPYMEHTAIbHbBIX CPEACTB, OPMEHTUPOBAH-
HbIX [1a BBITOJHEHUE CUHTAKCUYECKOTO aHaI13a ¥ OCTPOSHUS CTPYKTYp JaHHBIX. [Tpu-
YeM B pacropsiKeHME I0Jb30BaTesIsl MPEeAOCTaB/ISIIOTCS yI0OHbIe B TpuMeHeHuu API,
OBJIaIETh KOTOPHIMU BO3MOXKHO B T€UEHUE HECKOJIbKUX MUHYT. ECJIM BbI XOTUTE UCTIbI-
TaThb BCIO MPENECTb MO-HACTOSIILEMY CJOXKHBIX XM L-nprToxkeHni, 0COObIX MPEISITCTBUN
JIJISI 3TOTO HET, HO BCE XX€ HE CJieMyeT Ype3MEepHO BCe YCIOXHATh. CioxHocTs XML-
KoJia BapbUPYETCS B OUYEHb IIIMPOKUX Mpeaesiax, U B ciiyyae pa3padoTKu npoctoro XML-
MPWIOXEHUS CJIEAYET I0JIb30BaThCs MPOCTBIMU MHCTPYMEHTAIBHBIMY CPENCTBAMMU.

JIST WUUTIOCTpalliM CIIPaBEUTMBOCTY 3TOTO YTBEPXKIAESHUS PACCMOTPYM MPOCTOM Oa-
30BbIi1 MOIIYJIb, UMEHYEMBI XML : : Simple, co3gaHHbIi I'panTrom Mak KinnHom (Grant
McLean). IIpu MUHMMAaNbHBIX TPYIO3aTpaTax CoO CTOPOHbI MOJIb30BaTeNsl 0becreurBa-
eTcsl AOCTYIl K COJMIHOMY HaOopy MOJIE3HBIX CBOMCTB, OOCCIEYMBAIOIINX OOPaOOTKY
XML-kona.

Kak u3BecTHO, TUTIMYHAS MporpaMMa cuuTbiBaeT XML-TOKYMEHT, BbIMOJIHSICT HEKO-
TOpBIE U3MEHEHU, 3alIAChIBAsI VX ITPY 3ToM B (aiisie. HasHaueHue Momyaa XML : : Simple
3aKJII0YAETCsI BO BCEMEPHOI aBTOMaTU3allMK 3TOro Ipoliecca. B pedysibraTe BbI3oBa MO~
NporpaMMbl TPOMCXOIUT cUUThIBaHUEe XML-IOKyMeHTa 1 COXpaHEHME €ro B MaMSITH.
JU1s1 TipencTaBieHUs 3JIEMEHTOB M TAaHHBIX MPUMEHSIIOTCS BCTPOSHHBIE X3II1-CUMBOJIBI.
TTocne 3aBepieHUs BCeX HEOOXOMMMbBIX U3MEHEHUIA BbI3bIBAETCS Ipyrasi IOANporpam-
Ma, BBITTOJTHAIOIIAs 3aMMCch MHGMOPMaLIMK B (haii.

A Tenepb IeperaeM K HeMOCPEACTBEHHBIM MPaKTUYECKUM UCIbITaHUAM. Kak 1 B
cilydae C JII0ObIM IPYITMM MOMYJEM, TUPEKTUBA USe MPUMEHSIETCST I OOBSIBICHUS
XML: :SimpleB OporpaMme:

use XML: :Simple;

TTocsie BBINOIHEHUS 3TOM MHCTPYKLMU XML : : Simple B MPOCTPAHCTBO UMEH DKC-
MOPTUPYET ABE MOANPOrPAMMBbIL:

* XWLin () — aTa noanporpamMMma cuutbiBaeT XML-m1oKyMeHT u3 (aiiia uin cTpo-
KU ¥ CO3/1aeT CTPYKTYPY, BKIIIOUAOIIYIO JaHHbIC U 3JIEeMEHTHI. B Xome ocyIecTs-
JICHUSI 3TOTO MpOLIecca BO3BPAILIAETCST CChUIKA Ha X3III, COIEPXKAIIUA CTPYKTYpY.

* XMLou t () — aTa mommporpaMma, pacrosarasi CChbUTKOM Ha X31I ¢ 3aKOAUPOBAHHBIM
JIOKYMEHTOM, TeHepupyeT XM L-pa3MeTKy 1 BO3BpAIllacT ee B BUIE CTPOKU TEKCTA.

I1pu XXemaHUM MOKHO CO3IaBaTh JOKYMEHT «C HYJIsSI» TyTeM TeHEPUPOBAHUST CTPYK-
Typ JaHHBIX Ha OCHOBE X311I-CUMBOJIOB, MACCUBOB U CTPOK. [IpuMeHeHre mogoGHOoro Me-
ToIa PEKOMEHAYETCs TIpU TIEpBUYHOM co3naHuu daitia. BoznepskuBaiiTech OT TIpuMe-
HEHUST KPYTOBBIX CChIIOK WM HEKOPPEKTHO (DYHKIIMOHUPYIOIINX MOIYJIEH.

ITpeamnomnoxuM, 4To Bail 60cC COOMPAETCSl OTOC/IaTh COOOIIEHMS TPYIIIIE ITOJIb30Ba-
teneit npunoxennss WarbleSoft SpamChucker, ynpasnsioriero crickamm pacChiIKU.
OnHUM U3 CBOMCTB 3TOTO IPUJIOKEHMS SIBJIIETCSI BOBMOXHOCTb MMITOPTa,/2KCIOpTa
XML-aiinoB, nMpeacTap/IsIOLIMX CIIMCKU pacChbUIKU. EnuHCTBeHHAas1 mpobjieMa B 3TOM
cJIydae 3aKJIIo4aeTCcsl B TOM, 4To 00CCY 3aTPYIHUTEIBHO YMTATh Ha 9KpaHe MMEHa T10JIb30-
BaTesiell B MX MCXOAHOM BHJIE I OH IPEIITOYUTACT, YTOOBI OHM OTOOPAaKATIMCH C TIPHMe-
HEHMEM 3alyIaBHbIX OyKB. B cuity aToro tpedyeTcsl Hammicarthb IporpaMmmy, peaakTUpyio-
1yt0 XML-daiiibl JaHHBIX U BBITTOJHSIOLIYIO TpEOyeMble IpeoOpa3oBaHUsI.

TlepBoii BhIMOIHSEMOI 3amaueli B 3ToM ciydyae Oyner aHanu3 XML-daiinos ¢ Lie-
JIBIO OTIpeneieHus CTwIel pazMeTku. O6pasel] IToa00HOrO JOKYMEHTa HMPUBOIUTCS B
auctuHre 1.1.
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NucTtunr 1.1. @aiin gaHHbIx SpamChucker

<?xml version="1.0"?>
<spam-document version="3.5" timestamp="2002-05-13 15:33:45">
<! - ABTOMATMYECKM TeHepupyercs WarbleSoft Spam, Bepcus 3.5 ->
<customer>
<first-name>Joe</first-name>
<surname>Wrigley</surname>
<address>
<street>17 Beable Ave . </street>
<sity>Meatball</city>
<state>MI</state>
<zip>82649</zip>
</address>
<email>joewrigley@jmac.org</email>
<age>42</age>
</customer>
<customer>
<first-name>Henrietta</first-name>
<surname>Pussycat</surname>
<address>
<street>R.F.D. 2</street>
<city>Flangerville</city>
<state>NY</state>
<zip>83642</zip>
</address>
<email>meow@263A.org</email>
<age>37</age>
</customer>
</spam-document>

O3HAKOMUMBIINCH CO cTpaHuLeil perldoc, oriichiBaioniell mogyas XML : : Simple, Bb

CMOXETe 4YyBCTBOBATh Ce0sl JOCTATOYHO YBEPEHHO M HAKMCaTh HEOOJbIIONW CLeHapuii,
noKa3aHHBIN B JIUCTUHTEe 1.2.

Nuctunr 1.2, CueHapuii, BbIMOMHSIOWMIA 3aMEHY CTPOYHBIX HA NMPOMNUCHbIE OYKBBI
B MMEHaxX 3aKa34ynkoB

[IpoTpamMMa  BETIOJHSET 3aMeHy CTPOYHEX OyKB Ha IIPOICHHE
B MMEHaX 3aKazdwiKOB IO BCeMy XML -AOKYMeHTY,

coopMmpoBaHHOMY ITowioxkeHneM WarbleSoft SpamChucker. .
BrITiOUeHe OTPaHMYeHVI U TPENyTIDEXISHI, B DTOM Cilydae
BH 3HaeTe UYTO AenaTsb.

use strict;

use warnings;

H H o = FH

# Vropr Momyisi XML::Simple.
use XML::Simple;:

# BrymoueHre o¢aila B X2M-CCEUIKY C TIOMOWEBD IOOLIEIYH
# "XMLin" w3 MomyJIst
XML::Simple.

# Taxke Brimodaercs omms ' forcearray’, mosToMy

# BCe DIEeMEHTH

# comepxaT CCHUIKM Ha MaCCUB.

my Scust_xml = XMLin('./customers.xml', forcearray=>1) ;

# BRTIONHEHME IWMKIIa NO KaxmooMy Cybxamy customer,
# moudeM BCe OOBEKTH XPAHATCS B BUIOE AHOHMMHOTO
# crmcka mom KmodoM ' customer'.

for my Scustomer (@{%cust_xml->{customer}}) {
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# BaMeHa CTPOYHBIX Ha I[IPOIMCHBIE OYKBH B 2JIEMEHTAX

#'first-name' um 'surname' IIyTeM BHIIOJIHEHMS BCTPROSHHOM

# dyveripm Perl, uc().

foreach (qw(first-name surname)) {
Scustomer->{$_}->[0] = uc($customer->{3%$_1}->{01);

}

}

# TIOBTOPHEIM BBIBOI Ha IIedYaTh x2ma B Bume XML-JokyMeHTa,
# BRIOYAOIETO 3aBEepUallVii CUMBOJI HOBOW CTPOKU

# (WA yIydleHusT BOCHOPUATHS KOnoa)

print XMLout($cust_xml);

print "\n" ;

B pesynbTare BHITIOJIHEHUS TPOTpaMMbI (BO3MOXHO, CBSI3AHHOTO C HEKOTOPHIMU
mpobJjemMaMu, ¢ TeX MOop Kak BCEMM JaHHBIMM pacriopsikaeTcs Bail 00cc), ToydaeMm
CIIeIYIONINI pe3yJbTarT:

<opt version="3.5" timestamp="2002-05-13 15:33:45">
<customer>
<address>
<state>MI</state>
<zip>82649</zip>
<city>Meatball</city>
<street>17 Beable Ave.</street>
</address>
<first-name>JOE</first-name>
<email>i-like-cheese@jfflac.org</email>
<surname>WRIGLEY< /surname>
<age>42</age>
</customer>
<customer>
<address>
<state>NY</state>
<z1p>83642</zip>
<city>Flangerville</city>
<street>R.F.0. 2</street>
</address>
<first-name>HENRIETTA</first-name>
<email>ineowmeow@augh.org</email>
<surname>PUSSYCAT</surname>
<age>37</age>
</customer>
</opt>

[MpruMmuTe HaM TTo3apaBiieHUss! BblI Hammicaam ImporpaMmy, BBITOTHSIIONIIYIO 0Opa-
06oTky XML-Koma, Kotopasi, K TOMy e, XOpollo padotaeT. JIOCTUTHYT MOYTU MpPeBOC-
XOOHBIN pe3ynbrar. [IpuMeHsiemMoe 31ech CIIOBO «IIOYTW» CBUAETEIBCTBYET O TOM, UTO
MOBEeHNEe TTPOrpaMMbl HEMHOI'O OTJIMYAETCST OT OXKKMaaeMoro. IToCKOIbKy X3111-CUMBO-
JIBl HE COXPAHSIOT TOPSIIOK CJIETOBAHUSI COMEPXKAIIMXCS B HUX 3JIEMEHTOB, OH OyleT
U3MEHeH. Takke MOTyT OTCYTCTBOBaTb MPOOETbl MEXAY SJeMEHTaMU. MOXeT JId 3TO
MPEACTABIIATh MpoiicMy?

B paccmaTpuBaeMoM cClieHapuM MOTYEPKMBAETCSI BaxkHasl MBIC/Ib: HEOOXOAUMOCTb
KOMITPOMUCCA MEXIYy MPOCTOTON U CJIOXHOCTBIO. Kak pa3paboTunKy Bam MOTpedyeTcs
MPUHSTH PEllIEeHHEe OTHOCUTEJIbHO TOTO, YTO COCTABJISIET BaXKHYIO YacTh KO/Ja. HalMCcaH-
HOTO Ha sI3bIKE€ pa3METKH, a YTo — HeT. MIHorma uMeeT 3HaueHue MOopsIoK CleA0BaHus
9JIEMEHTOB. B 3TOM cilydae MUCIIOIb30BaHUE MOIYJNIEH, MONOOHBIX XML : : Simple, He mo-
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nyckaetcs. JIn6o MporpaMMHUCTy TpeOyeTCs MOMYUUTh JOCTYM K 0OpadaThiBACMLIM MH-
CTPYKIMSIM, a TAKXKe COXpaHsITh X B daiine. M cHoBa Monynu, mogo6Hbie XML : : Simple,
He 00JiafatoT MOJMOOHBIMU BO3MOXHOCTSIMU. [loaTOMy Tpexne, yeM MPUHSTh pellieHre
OTHOCHUTEIBHO MCIIOJIB30BAHMUS KOHKPETHOTO MOJIYJSI, TPeOyeTCsl OLEHUTH €0 BO3MOX-
HocTu. B maHHOM ciiydyae Bce 3HaUUTEIbHO TPOIIE, MTOCKOJbKY Bbl IPOKOHCYIBTUPOBA-
JIMCh CO CBOMM 6GoccoM W mposepuau mporpammy SpamChucker, BocrnonbzoBabumch
HabOpOM M3MEHEHHBIX JIaHIIDIX. B pesynbraTe ObUIM YAOBACTBOPCHDI BCce 3aMHTEpPECO-
BaHHBIE JTKIA. [10Myuelnblii u HCX0/1H bt JOKYMEHTBI MOXOXHU, OJarogapsi 4eMy MOXHO
NPUNATU Kk BBIBOAY O COOTBETCTBUU TPEGOBAHMSAM, BBLIABUIAEMBLIM K ITPUJIOXEHUIO .
[TosToMy cumTaiiTe, YTO BBl MPOLLIMN «00€BOE KpellleHUue» W MPUCTYNUIN K 00paboTKe
XML-pokymeHnTa ¢ nmomoiibio Perl!

Mnelite B BUOy, yTO MBI HaXOAMMCH TOJBKO B Hauajie MyTH. BoJsbllasg 4acTh KHUTU
odopMiieHa B BUJIe Kypca OoTepexkalero 00y4eHus: U COAePKUT MHOXECTBO COBETOB U
METOAVK, TIpeIHa3HAaYeHHBIX IJISI BBITOJTHEHUsT 00paboTKu 006X XM L-10KyMCHTOB.
He kaxnas mpobGyiemMa, nMmeloias OTHOIIEHUE K 3TOMY Mpoleccy, SIBISIETCS CTOJIb XKe
MMPOCTOM, KaK YKa3bIBaJIOCh BhIIIE. B 1I000M cilyyae aBTOpbI KHUTY HAACIOTCS, UTO UMTa-
TEJIM JOCTATOYHO IOATOTOBJIEHBl M HE UCIIBITBLIBAIOT HEIIPEOJOIUMBIX CIAOKHOCTEN, CBS-
3aHHBIX ¢ 00paboTkoit XML-nmokymeHToB cpeactBamu Perl.

XML-npovueccopsl

Temneppb, korga Obl1a paccCMOTpeHa «IpocTasi ctopoHa» XML, mpuUcTynmuM K U3y4YeHUIO
HEKOTOPBIX OCOOEHHOCTE! 3TOTO SI3bIKa. DTU OCOOCHHOCTH CJIECAYET YUYUTHIBATh MPU pa-
6ore ¢ XML i Perl.

B xHure yacto BcTpeuaeTcs TepMuli XML-npoyeccop (Hepenko cokpauiaeMblil 10
CJI0Ba npoyeccop, KOTOPHI B KOPHE OTJIMYAETCA OT COOTBETCTBYIOILErO TePMiiild, 060-
3HAYaIUIEro LEHTPaJbHOE BHIYMCIUTEIbHOE YCTPOWCTBO KOMIBIOTEPHOW CUCTEMBI).
DTOMY TEPMUHY TIPUCYI] B MaKCUMaJIbHOUW CTeleHU 00O0OIIEeHHBIN cMbIcia. s mpo-
1ieccopa He CyTh BaXHO, YTO MUMEHHO [eJ1aeT MporpaMma ¢ 06pabaThiBaeMbIM UM JOKY-
MEHTOM. OH HC onpeacasaeT NCTOYHUKHN NMPOUCXOXKIACHUA JOKYMEHTA, a TAKXEC MCTOAbI
ero nanbHeiiieilr oopaboTKu.

Kak u ciaepoBano oxugaTth, pyHKIIMOHUpoBaHUe XM L-mpolieccopa, paccMaTpuBae-
MOe B UCTOM BHUJE, HE TIPEACTABISIET 0coboro nHTepeca. Mcxoms u3 sTUX COOOPAKCHIII,
MOXHO MPUUTH K BBIBOAY, UTO KOMITbIOTEPHAs MIpOrpaMMa, KOTopast ieJlaeT YTO-JIU00 Mo-
Jie3Hoe npu obpaboTtke XM L-goKymMeHTa, UCITOJb3yeT MPOLIECCOP MPOCTO B KA4eCTBE OfI-
HOTO M3 KOMITOHEHTOB. [Ipouieccop o6bIYHO cunThiBaeT XM L-aiin, a 3ateM, MpUMeHs s
BO3MOXHOCTH CMHTAKCUYECKOrO aHajin3a, mpeodpasyeT ero B CTPYKTYPHBI, HaXOASIIUECS
B 1TaMsITH. KOTOpPHBIE ajiee 00padaThiBAIOTCSI TTPOTrpaMMOId.

B Mupe Perl momoOHOe moBeneHue ompeneisieTcss ¢ momomibio Perl-monyneit: kak
MMpaBUJIO, B clydae, Koraa Tpedyerca oopaborka XML-koma, ocyimiecTBisieMast ¢ ITOMO-
IIBI0 MHCTPYKLIMHU USe. TIpy 3TOM MCIONb3yeTcs CYIMIeCTBYIOMMIA MakeT, 0becieyuBaio-

' UHorna MoXHO CKa3aTb, 4TO, HCCMOTPA Ha HEKOTOPBIC MMEIOLINECS pa3indusd, ofa JOKYMEHTaA ABJIAIOTCA
CEMAHMUMECKU IKOUGAACHNNIHIMU XOTI ITO VITRCUK/ICHIE€ HE BIIOJITHE COOTBETCTBYET ACHCTBHTCABROCTH. l'[opﬂ-
JIOK CJIEIOBaAaHUSA IJIEMEHTOB Obl U3MEHEH, " MO00HOE OOCTOSITENICTBO SIBJISIETCS BEChbMa CYLWIECTBEHHBIM B
XML. l'[oa'romy B JAHHOM CJIydyae MOXHO YTBE€PXKIAaTh, YTO JOKYMEHTBI COBIIAAal0OT HACTOJBKO, YTO OTBECYAIOT
BCEM TpeGOBaHI/ISIM OTHOCALIETOCA K HUM IMPOTpaMMHOTO OGECHS‘{SHI/IH, a TaKX€ KOHEYHOTO IMOJIb30BaTeJIA.
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Uit JOCTYIT MPOTPaMMMCTA K 0OBEKTHO-OPHEHTHPOBAaHHOMY nHTepdeiicy. Havano 06-
pabotku XML-Kona Bo MHOTUX IMporpamMmMax Ha sizbike Perl, pacrosiaralomnux cooTBeT-
CTBYIOIIMMU BO3MOXHOCTSIMU, OMpeesieTcsl ¢ moMolbio aHanuzatopa XML: : Parser
(160 Ipyroil Momo6HOIl mporpaMMsbl). I1o MpolnecTBUU HCOOILUIONO MEpUOAa BpeMe-
HU BCsI «4epHoOBas paboTta» mo pa3dbopy XML-kona mopydaetrcss ApyruM, paHee Hamu-
caHHBIM MoaysisiM. Koj, cocTaBlieHHBII MTPOTpaMMKUCTaMU, OMPEAEIseT MOPSIA0K Tpe/-
BapuUTEJbHON M 3aBeplalolieit o0paboTKu.

[Monb3ynTeCcb roTOBLIMU MOOYNSIMUA

K omHoIt 13 cuabHBIX cTOpoH Perl MOXHO OTHECTH TO, UTO 3TOT SI3bIK MOAAEPKUBAETCS
COOOIIIECTBOM €ro CTOPOHHUKOB BO BceM Mmupe. Kak Toibko MporpaMMUCTBI Ha SI3bIKE
Perl napeHTM@UUUPYIOT MPOOJIEMY U CO3JAIOT COOTBETCTBYIOIIUIA MOYJIb, HalleJIEHHBI
Ha ee pelleHue, pe3yabTaT UX AeATeIbHOCTH CTAHOBUTCS JOCTOSIHUEM MUPOBOi oOlle-
cTBeHHOCTH. J1J1s1 1ol 1enu npenHazHavaeTcs cetb CPAN. OCHOBHOE TTPEeUMYIIEeCTBO
B IaHHOM CJlyyae 3aKJl0o4aeTcsl B TOM, UTO €CJIM Bbl XOTUTE CO3[aTh KaKoi-11ubo dpar-
MEeHT Koja Ha a3bike Perl, cyliecTByeT BeposiTHOCTb, UTO KTO-IMGO CO3/al €TO paHee,
u B cetTu CPAN MOXHO HaiTU COOTBETCTBYIOIIUi Perl-momyib.

OaHaKO METO/ «KOJUIEKTUBHOT'O TBOPYECTBA», TPUMEHEHHBI MO0 OTHOIIEHUIO K CTOJIb
«IOHOW», TIONYJASIPHON U HETPAAUIIMOHHON TEXHOJOTUU, KaKOBOM siBasieTcss XML, nume-
et cBou HemoctaTku. K MoMeHTy mepBoro «Bbixona Ha ciieHy» XML B cetu CPAN cy-
1eCTBOBaJIN pa3iuuHbie Perl-mMmonynu, HanucaHHble pa3InuHbIMU TTporpamMmmuctamu. [1o
NPUYUHE [TOJHOM aHAPXUK BCe OHU 00Pa3yIoT «HECTPOIHbill XOp», B YMCIO yYACTHUKOB
KOTOPOTO BXOIST pa3MYHbIe CTPYKTYPhl U UHTepdhelichl, OpUeHTUPOBAHHBIE HA JOCTU-
XKEHUE pa3InMYHbIX LEJICH.

OnHako He mangaiite gyxoM. BpeMeHa «aHapxuu u Oecropsiika», OTHOCSIIHECS K
1998 romy, octanucek B npouuioM. B HacTosiue Bpemsi HabJiogaeTcs HeKoe momobue
OpTraHu3allMyu U CTaHIapToB. [IpuyemM MHUIIMATUBA UCXOAUT OT coobiectBa Perl/ XML
(0 YeM M3HAYANLHO OBLIO 3aABJIEHO B CIIUCKE PAcChIIKH perl-xml, monnepxuBaeMom Ac-
tiveState). YneHsl coobliecTBa pa3pabaTbiBaid MEepBbIe MOAYJM C 1IEJIbIO CO3AaHUS Tpe-
OyeMbIX MHCTPYMEHTOB. [Ipu 3TOM OHM ciienoBaiu MpaBujiaM, YCTAHOBJIEHHBIM APYTUMU
urpoxkamu B mupe XML. K uucny aTux «<MrpokoB» MOXHO OTHECTU CTaHAAPThl CUHTAKCH-
yeckoro aHanusa, SAX u DOM, a takxe BHeapeHHble XML-TexHONMOTHM, TaKUe KakK
XPath. TloznHee mosiBUAMCH 0a30Bble aHAIM3aTOPBI HU3KOTO ypoBHs. CoBceM HeIaBHO
BO3HUKJIM MHTepeCcHbIe cUCTeMbl (Takue Kak XML: : SAX), KoTopbele peaqu3yioT MOJIeIb
DWIM na yposHe Perl, oro6paxeHHyio B paspabaTbiBaeMbIX CTanAaprax!.

KoHeuHo, eciiu BBl XejlaeTe BOCHOJIb30BaThCS «OECTOIKOBBIMU» WHCTPYMEHTaMU,
MPUTOAHBIMU JINIIIb JJISI BHITTOJTHEHUSI YEPHOBOIM M OBICTPOIl pabOThI, TO BCErga CMOXKe-
Te 9TO caenaTh. K 4uciay TakKMX MHCTPYMEHTOB MOXHO OTHECTU MOAyJdb XML: : Simple.
ABTOpPBI KHUTU MPUJIOXKAT MAKCUMYM CTapaHUl AJI TOTO, YTOOBI TTOMOYb BaM BOCIIOJIb-
30BaThCAd CTAaHAAPTU30BAHHBIMU I/IHCprMeHTaMI/l. HOCJ’IC 3TOT0 BaM OCTAHETCA JUUIb
3alyCTUTh Tmpoliecc 00paboTkm XML-kKoga M He BMELIMBATLCS B ITPOUCXOMSIINIMA
npoiiecc.

! A66peBuarypa DWIM paciindposbiBaetcs kak «Do What I Mean» («[lenathb To, 4TO 3a1yMaH0»), 3TO
OIMH U3 (PyHIAMEHTATIbHBIX TPUHIIMIIOB, 3a0KEHHBIX B OcHOBY Ierl.
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[TporpamMmMmncTy Ha 3aMeTKy

Kaxk nmpasuno, XML-monymu, Haxonsgmuecsa B ceTu CPAN, ynoBIeTBOPSIOT ITOTPEOHO-
ctu mporpaMmuctoB Ha 90%. KoneuHo, octaBmuecst 10% MoOXHO paccMaTpuBaTh Kak
COOTHOMIEHHE MEXIy BEOyIIMMU CllelMalvMcTaMy Ballleil KOMIIAHUU U <«KaHAuJaTaMu
Ha YBOJIbHEHHWE». ABTOPBI KHUTW HaMepeBalOTCS OIpaBlaTh Te 3aTpaThl, KOTOpHIE BhI
TOHECIN B pe3yJbTaTe MpUoOpeTeHUSI KHUTH, TTyTeM IEeMOHCTPAIIMA HEKOTOPBIX «yKac-
HBIX» JeTaleil, 00bICHIIOMUX NOPsaoK o0padboTku B Perl XML-moKyMeHTOB Ha caMbIX
HU3KUX YPOBHAX (IO CPaBHEHWIO C JIIOOBIM BUIOM CIELMATU3UPOBAHHON 06pabOTKM
TeKcTa, ocymecTBisieMoii B Perl). [lyis1 Hadama o6paTuMcs K HEKOTOPBIM «a30yIHBIM HC-
THHaM», KOTOPBIEC CIeAyeT YIUTHIBATh B JaJbHEHUIIIEM.

MpowuncxoxaeHne NnporpamMmbl HE UMEET 3HaYEHUS

K ToMmy BpeMmeHu, korma yactb XML-koma, BeImmonHsaIomas aHaan3 XML-10KyMeHTOB,
MPUCTYITaeT K ero 06paboTKe, UCTOYHUK €T0 TTPOUCXOXACHMS HEe MMeeT 0COO0TO 3Have-
HUsA. JJOKyMEHT MOXET OBITh MOJYYCH C TIOMOIIBIO JIOKATFHOU CETH, 3arpykeH ¢ 0a3bl
JaHHBIX MO0 cuMTaH ¢ aucka. Jns aHanuszaropa BaxkeH Toiabko XML-koa u Bce, 4To ¢
HUM CBSI3aHO.

HmMeiiTe B Buay, 4TO MporpamMma TpedyeT BHUMaHUs K cebe B 1esiom. Hampumep, eciim
OblJIa HaIIKMCaHa mporpaMma, peanmnsyomas Mexann3M XML-RPC, nyumre 3naty mops-
IOK McTob3oBaHus mpoTokojia TCP, KoTophiit onipenessieT BHIOOPKY M OTCHIIKY Yepe3
WntepHet Bcex XML-ganHbIx! MBI MOXEM HCITOJIB30BATh 3Ty IIPOTPaMMY IJISI BBITIOJ-
HEHWST oTepalluii BHIOOPKW W OTCBIJIKW TAaHHBIX, OJHAKO O TeX TMOp, IMOKAa KOHEYHBIN
MMPOTPaMMHBIM TTPOAYKT SBJISIETCS HEM3MEHHBIM, TaK KaK MOJIb30BaTeb OYIET UCTIBIThI-
BaTh ITOTPeOHOCTH B ycToM XML-moKyMeHTe, KOTOpBIiI MOXeT oOpabaTreiBaThest XML-
MPOLIECCOPOM, JIEKAIIUM B AIpPE MPOTPaAMMBI.

Bce XML-gokymMeHTbl N0A00OHbI C TOYKU 3PEHUS CTPYKTYPbI

HesaBucumo ot 1iesm 1 crroco6a co3manmus, TIPU cocTaBieHnn Todoro X M L-okymeHTa
JOJKHBI YIUTHIBAThCS OMHU U Te Xe 6a30BbIe MpaBmiia (hOpMATUPOBAHUS: CTPOTO OIUH
KOPHEBOI 3JIEMEHT, OTCYTCTBUE MePEKPHIBAIOIINXCS 3JIEMEHTOB, 3aKJII0YeHUE BCeX aTpH-
OyTOB B KaBBIYKM U T.A. KaxXnplii KOMIIOHEHT aHanm3aTopa st XM L-1poiieccopa MCIbI-
TBIBaeT MOTPEOHOCTh B BBIMOJHEHUM TEX X€ CaAMBIX OIepallnii, 4To W J000# Apyroi
XML-mpotieccop. BTo B CBOIO 0Uepeb O3HAYAET, YTO BCE MPOIECCOPHI MOTYT COBMECTHO
HMCII0JIb30BaTh 00IIyI0 6a3y. B mporpammax Ha s3bike Perl, BEIMOMHSIOIMUX 00pabOTKY
XML-komna, 06BIYHO UCITOIB3YIOTCS CBOOOTHO pacIpocTpaHsIeMble MOAYJIM-aHATU3aTOPbI.
IIpakTuka moBTOpPHOI peanu3anuu 6a3oBbix XML-npouenyp aHaim3a He IPUMEHSICTCS.

Boiee Toro, 6iaromapst omHOOZOKYMeHTHOI mpupoae XML, mponecc o0paboTkm Koma
MpeBpaniaeTcs B MPUSITHBI UTEPaTUBHBINM TpoIlecc, He TPeOYIOIMii 6OIbITNX 3aTpaT
BpeMeHU. [Ipu 3TOM KaXXAblil JOKYMEHT, MOCPEACTBOM BHEIIHEH CYIIHOCTU APYTroro
MOKYMEHTa, WCITBITBIBACT «Marnyeckoe IMpeBpallleHue» B «IIPOCTO APYrOil 3JIEeMEHT» B
coCTaBe BBI3BIBAIOIIETO Tpollecca. B aToM citydae Koi, KOTOPBIN 06pa3yeT MepBhIit 10-
KYMEHT, MOXET CO3/1aBaTh«TKaHb» JIIO0O0W CCHIIKU (TG0 KaKoTo-TU6O0 IPYroro 00beK-
Ta, K KOTOPOMY MOXET UMETh OTHOIIEHHWE CCHITKA), He TPeOYS TOTIOITHUTEIbHBIX YCH-
JIVI OT TIPOTPAMMMUCTA.
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XML-npunoxeHns pasnn4aloTcd CBOMM Ha3HA4YeHUEM

JIro0b1e XM L-TIpHI0sKeHMST OIPEIeIISIIOT CMBICIT CYIIECTBOBAHMS MPOM3BOJIEHOro XML~
nokyMeHTa. [Tpryem HaGop TMpaBWJl BBICIIETO YPOBHSI, KOTOPBIM CJICAYET MPOM3BOJIb-
HeIi XML-IOKyMEHT, CITOCOOCTBYET MOCTIDKEHHMIO HEKOTOPBIX ITOJNIC3HBIX LIeei. DTh
MpaBWIa MOTYT OIPEe/IsITh: 3arojHeHue (daiiyia KOH(PUTypaluu, TOATOTOBKY Mepena-
YU JaHHBIX B CETU WJIMBBIMOJIHEHNE HEKOTOPBIX IPYrUX AecTBUIM. CMBICI CyIIECTBOBA-
HUst XM L-TpritoXXeH!i 3aKTI09aeTCsl He TOJIBKO B TOM, YTOOBI HAITOJIHSITH CKPOMHBIC
JIOKYMEHTBI «BBICIIIAM CMBICJIOM WX MpeaHa3HaueHus». OHU TakxkKe TPeOyroTCs IS Orl-
penesieHrst CTPYKTYPBhl CO3IaBaeMbIX TOKYMEHTOB B COOTBETCTBUY C OMPEICSICHHOIM CIie-
nudukanueit npunoxeHuii. C noMompio oobseiieHrss DTD obierdaeTcst moCTHKeHNE
COBMCCTHMOCTH OMTMCAHHOM BBIIIIEe CTPYKTYphl. OMHAKO CleayeT YUUTHIBATh TOT (DAKT,
9TO B PACHOPAKCHHU pa3pabOTYMKA MOXKET HEe OKa3aThCsl CxeMbl (hopMalIbHOTO TOMI-
TBEPKJICHMSI, UCITONIb3YeMOI TIpY pa3paboTKe MPWIOXKeHWIH. MoXeT BO3HUKHYTh T10-
TPeOHOCTh B CO3aHUM HEKOTOPBIX MTPaBUJI MPOBEPKU. DT TMpaBUIa OKAXKYTCS] BeChbMa
TTOJIE3HBIMU, HAITpUMep, B CJTydae, KOraa TpeOyeTcsl, YToObl Balllv MTOCIeA0BaTeNN (BKITIO-
yasg M Bac CaMHUX JIBE HENEIM CITYCTSI) He «IIyTaJIUCh B IeOpsix» pa3pabOTaHHOI paHee
nporpaMmbl. [ToTpeOyeTcss Takke CO3maTh CXeMy IIPOBEPKH, €CJI HeoOXOmMMO OymeT
TTO3BOJIUTH APYTUM TIPOTPaMMUICTaM CO3IaBaTh MPOTPaMMBI, o6HeciicuHBaloliiec UCTIONb-
30BaHME MPEUMYIIECTB si3bIKa XML,

Kak nipaBwito, npu peanu3au Ha MPaKTUKe OOJBIIMHCTBA TTPUEMOB COCTABJICHUS
XML-Koma, BoO IIaBy yIjla CTAaBUTCS YIIOMSIHYTHIN BBIIIC Myaan3M <«TOKYMEHT/TIPHJIO-
KeHre». B OOJBIIMHCTBE ciIydaeB pa3pabdaThiBacMOE IIPOrpaMMHOE OOeCIiedeHIe OyaeT
BKJIIOYATH PA3aesibl, YUUTHIBAIOIIME TPY MEePEUUCICHHBIX HIKe (haKTa:

*  BBOII JaHHbBIX OCYILECTBIISIETCS C MPUMEHEHUEM IOAXOSAIIEro MeTona. B yacTHO-
CTH MOXET OCYILECTBIISIThCSI «IIPOCTYIINBAHNE» CETEBOIO COKETA JIMOO CUMTHIBA-
Hue (aitia ¢ aucka. [lomoOHOE MoBeeHNUE SIBISIETCS. BEChMa TUIIMYHBIM U XapaK-
TepHbIM Wit Perl: memaiite Bce HEOOXOMMMOE TS TIOYJSHMS JaHHBIX;

*  mepexBauyeHHbIC BXOIHBIC NaHHBIC OYIyT MepenaBaThesi Hekoemy Tuiry XM L-mipo-
eccopa. Kak npaBuiio, Jrydiile BCero BOCITOJIb30BAThCsI OMHUM W3 aHAJIM3aTOPOB,
COBIAHHBIM 1 TIOAAEPXUBAEMBIM COOOIIECTBOM pa3paboTunkoB Ha Per]. B kaue-
CTBE ITUX MOMYJIEHl MOXET MCIOIb30BaThCsl MOAYJIb XML : : Simple mubo Gosee
CJIOXKHBIE MOZYJIH, KOTOpbIE OYIyT paCCMOTPEHBI HILKE;

* U HAKOHEll, 00paTUTe BHUMAaHUE Ha pe3ysbTaT 00paboTku mpoiieccopom XML-
koma. BoamoxxHo, oH Oymet ripomymupoBath XML-kox (1m6o HTML-kom), 006-
HOBJISITb 0a3y TaHHBIX JTMOO OTChIIATh IEKTPOHHOE COOOIIIEHKE Ballleil MaTepy.
OTOT MYHKT SIBISIETCST OMPEICIISIIOIIAM TIpY BEITTOHEHN XM L-mipuiioxeHust:
npocto 6epercst Kom XML u BeITIONMHSIETCST HeKasl ero odopaboTka. B kaure He Oy-
YT 0OCYKIaThCcsl TIOUCTUHE Oe3rpaHUYHbIe BO3MOXHOCTH, OTKDBHIBAIOIIMECS B
aTOM ciaiyuae. [TpeaMeT pacCMOTPEHMsT COCTABAT TeCHBIE CBsI3U MexXny XM L-tipo-
LIECCOPOM U OCTAJIbHBIMU YaCTSIMM Ballleid MPOrpaMMBbl.

OcobeHHocTn XML

B sTOM paznesie 3aTparnBaroTCsl BOMPOCHI, COCTABIISIIOIIME TTpenMeT Beeil KHUTU. MMeH-
HO C HAMU CBSI3aHBI IIP00JIeMbI, BOZHUKAIOIIME TIpr 00padboTke XM L-T0KyMEeHTOB.
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dopmanbHas KOPPEKTHOCTb

B XMI. umeercsa BcTpoeHHas cucTeMa KOHTPOJIS KauyecTBa. JIOKYMEHT JOJKEH COOT-
BETCTBOBATh HEKOTOPOMY MUHHUMAJTbHOMY HabOpYy CMHTAKCHMYECKHUX MPAaBUJI, MTO3BOJISI-
IOIIUX COOTBETCTBOBATh (POPMAILHOMH KoppeKTHOCTH mist XML-koga. BoJblIKMHCTBO
aHaJIM3aTOPOB HE CIIOCOOHBI 0OpabaThiBaTh NOKYMEHT, KOTOpBI HapyllaeT J0oe U3
9THUX MPAaBUJI, TTOATOMY TPeOYeTCsI yOeAUThCS B TOM, YTO MPOU3BOJIbHBIE BXOUIIDIC TaH-
HbIE XaPAKTEPU3YIOTCH MPUEeMIIEMbIM YPOBHEM KadyecTBa.

Koanposkn CMMBOMOB

Kuznp B XXI Beke TpeOyeT yneiassTh BHUMaHHE TaKUM BOIpocaM, KaK IMPUMEHsSIeMbIe
KOIMPOBKY CMMBOJIOB. Be3BO3BpaTHO YLLK Te IHU, KOTIa cogepxumoe web-yanons UH-
‘TepHETe KOAMPOBaJIOCh ¢ mpuMmeHeHHeM HaOopa cuMBojoB ASCII. «I'epoeM Hammx
nHelt» ctan Unicode, ma 6a3e KOTOporo ¢opMHUpPYIOTCS BCe OCHOBHBIE HAOOpPbl CMMBO-
noB, npuMmeHsembie B Cetu. B XML npeanonaraercss padora ¢ cumBojiamu Unicode,
XOT$ CYILIECTBYET MHOXECTBO CIIOCOOOB [JIs TMPEACTAaBIEHUS 3TOM KOAMPOBKHU, BKIIIO-
yasl HaubGoJsee yacTo ucnoiabsyemylo B Perl konuposky Unicode, UTF-8. Kak npasuito,
JOCTAaTOYHO PEIKO MPUXOAUTCS 3aAyMBIBAThCS O BOIPOCAX MOJOOHOIO poja, Mo HYKHO
OBbITh OCBEIOMJICHHBIM OTHOCUTEJIbHO MMEIOIINXCS BO3MOXHOCTEM.

[MpocTpaHcTBa MMEH

He xaskihiit MOXKET HOXBUITLCSA TeM, 4TO paboTall ¢ MpOCTpaHCcTBaMu UMeH. TIpocTpaH-
CTBa MMEH TPOM3BOAAT pa3bueHMe Koaa Ma OTAeJIbHbIe 00JacTH, pa3aeisis TCIM, Pas-
METKU U 0ObsBACHIS. B pesynbraTe MOABISAETCS BO3MOXHOCTh CMELIMBATL U COIOC-
TaBJISITh pa3iMYHble TUMBI JOKYMEHTOB. MueT J111 peub 00 ypaBHeHusix B HTML-koze,
1160 0 pa3MeTKe B Buae naHHbIX B XSLT-kone, ncnojib30BaHUE MPOCTPAHCTB HMEel SIB-
JisieTcs ompaBOaHHBIM. VImeiiTe B BUmy, 4TO moaAepKKa MPOCTPAHCTB MMEH peain30Ba-
Ha B HEJaBHO pa3pabOTaHHBIX MOIYJISIX.

OOBIBIIEHNS

ITo cyuecTBy, OOBABIEHUs HE BXOLAT B COCTAB JOKYMEHTA, a MPOCTO OMUCHLIBAIOT €rO.
DTO clieAyeT NPUHUMATh KaK JaHHOCTh U HE CTOUT YIEIATh 3TOMY BOIPOCY TOBBIIIEH -
Hoe BHUMaHue. [TOMHUTE IMIIb O TOM, YTO B JOKYMEHTAX YaCTO IPUMEHSIIOTCH OObAB-
nenus [DTD, a Takke BKIIOYAIOTCS O0BSABIEHUS TAKMX OOBEKTOB, KaK CYLIHOCTU U ar-
pri6y T, Clieqyer yIUThIBaTh 3TO, C TeM YTOOBI He «HAlIOMaTh IPOB» B JaJbHEHIIIEM.

CyLuHOoCTH

CyILIHOCTU U B3aMMOCBSI3U CYLIIHOCTEM BBITJSIASAT JOCTATOYHO MPOCTO: OHU OCTAIOTCS B
COJEPKMMOM, KOTOPOE BbI, CKOpee BCero elie He ornpenesuaiu. Bo3MoxHO, 4To comep-
KMMOE HaxoIUTCsl B ApYroMm aiine, 1ub0O BKIIOUYAET CUMBOJIbI, BBOA KOTOPBIX BbI3bIBa-
eT omnpejieicHHbIe 3aTpyaHeHus. MHoTaa TpeGyeTcsl pa3pellinTh CChIIKU, a WHOTIA JIyd-
1e Bo3aepxkaTbcsi OT 3Toro. Hopoit aHaiu3aTop BBIMOTHSIET IPOCMOTP OOBbSABICHUI, a B
JIpyroe BpeMsi OH He 3a00TUTCS 00 3ToM. CyLIHOCTU MOTYT COAepXKaTh APYrUe CYIIHOC-
TH, IpUYEM [JIyOMHA BJIOXEHHOCTHU HEe OTpaHUYMBaeTCs. B JitoO0M ciiydae Hy>KHO KOHT-
pPOJIMPOBATH CUTYAlLIMIO BO U30ekKaHWE BO3MOXHBIX MPOOJEM B JabHEUIIIEM.
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CnyxebHble CUMBOSbI

CornacHo npaBujiaM, NpUHITHIM B XML, Bce TO, UTO He SIBJISIETCS TETOM Pa3MeTKU, OTHO-
CUTCS K pa3psay 3HauallluX CUMBOJIBHBIX JaHHBIX. DTOT (DAKT MOXET IMIPUBECTU K HEKOTO-
PbIM HEOXUIAHHBIM pe3ynbTataM. Hampumep, He Bcerna MOXHO OTIPeACJCHHO CKa3aThb,
4TO MPOMCXOMUT NpK 06paboTKe CIYKCOILIX cuMBoOB. 1o ymoryanuio XML-mpouec-
COp COXpaHsIeT BCE CUMBOJIBI — JIaXKe CUMBOJIBI CO3JJaHUST HOBBIX CTPOK, KOTOPbIE MOXHO
BKJII0OYATh ITOCJIE TETOB C 1LIEJbIO YIYUYIIEHUS BOCTIPUATUS KOJa, TMOO CUMBOJIBI TPOOEJIOB,
KOTOPbIE MOXXHO MPUMEHSITH IS CO3IaHUs OTCTYNOB B TekcTe. HekoTophle aHamu3aToOpb
WHOTJAa TTO3BOJISIIOT UTHOPUPOBATh MPOOEJbl, HO B 3TOM CJIydae OTCYTCTBYIOT XECTKO YC-
TaHOBJIEHHBIE U MPOCTHIE TIpaBUIA.

3akaHuuBas 0030p A3bIK0oB Perl 1 XML, MOXHO caenaTh BBIBOJ, UTO OHU IIPEBOC-
XOIHO AOMOJHSIOT ApyT Apyra. M xotst B mpoliecce paboThl MOTYT MOSIBJISIThCSI TaK Ha-
3bIBa€Mble «JIOBYIIKW», HO OJaromgapsi HAIUUYMIO Pa3MYHbBIX MOJYJiel, pa3paboTaHHBIX
nporpaMMucTamMu, usydyeHue BodMoxHocteit Perl/ XML Oyner jierkuM U MPUSTHBIM.



Kpatkun kypc XML

Azpik XML — pesyabraT IIUTEIbHOM 3BOJIOIUM, B XOJC KOTOPO MPOMCXOMUI «ECTe-
CTBEHHBIN OTOOP» JYUIIMX KauyeCcTB, MPUCYIUX SI3bIKAM Pa3MEeTKU MPEIbIAyIIeTo MOKOo-
neHusi. [Ipoliecc 3BOMIOIIMOHHBIX U3MEHEHU MPUBEJ K KaueCTBEHHOMY CKauKy, Clef-
CTBUEM KOTOPOTO CTajio O0beIMHEHHE MPEeUMYIIECTB O0OOIIEHHOro SI3bIKa pa3MeTKU
SGML, npocToThl pa3MeTKu CBOOOIHOUI (OpMBI, a TaKKe IpaBuJI (popMaabHOI KOppeK-
THocTU. ONHO3HAYHAasl CTPYKTYpa U UHTYUTUBHO TMOHSITHBI CMHTAKCUC 3HAUYUTEIBHO
obJjeryaroT mpoiiecc o0paboTtku XML-koma apyrumMmuy nporpaMMamu.

Ha 6aze XML nonb3oBaTesib MOXET CO3MaBaTh COOCTBEHHBIN SI3bIK Pa3MeTKH, JIy4-
11Ie TPUCTIOCOOJeHHBIN IJ1s1 00pabOTKU pa3JIMUHbIX JaHHBIX. B 4acTHOCTH, cTaHIapTHHIE
TEru MOTYT 3aMEHSThCSI CKOHCTPYMPOBAHHBIMU TMOJb30BaTeeM djeMeHTaMu. [1pu He-
00XOIMMOCTH MOXHO BBITIOJTHUTD (hOpMaTM3alIMIO SI3bIKA C TOMOIIbI0 00BSIBIEHUI 21e-
MEHTOB M aTpMOYTOB, YKa3aHHBIX B ompeneleHur Tuma nokymeHra (Document Type
Description, DTD).

OCHOBHBIE KOMIIOHEHTBl CHMHTAaKCUYECKOW CTpYKTypbl XML OymnyT ciemymolmiuMu:
CYUIHOCTH, KOMMEHTApUM, MHCTPYKLIMU 10 06paboTKe JaHHbIX, a Takxke cekuun CDATA.
C ¥X MOMOIIIbIO BHITIOJHSIETCS TPYIIMPOBKA JIEMEHTOB U aTpUOYTOB B COOTBETCTBUU C
pPa3saUYHBIMU MPOCTPAHCTBAMU MMEH, a TakxXe (popMUpoBaHUE CIOBaps MOIb30BaTEb-
CKUX NOKyMeHTOB. Tak, HampumMep, aTpuOyT xml: space MO3BOJISIET BapbUPOBATh Be-
JIMYUHY IPOOEOB B TEKCTE. DTO OOCTOSITEIbCTBO MOXKET MIPaTh PELIAIOIIYIO POJb MPU
pasMeTKe, KOTjia BOCIIPUATHE KOJIa YETOBEKOM SIBJISIETCST CTOJIb XK€ BaXXHBIM, KakK U KOp-
peKkTHOe hopMaTUpoOBaHUE.

IMoanepxka u MoauduKaLus J0OKyMEHTOB 3HAaUUTEIbHO 00Jier4yaeTcsl Mpu UCMHOJb-
30BaHMU HEKOTOPBIX MOJE3HBIX TexHoJoruii. JlocroBepHocts XML-KOHCTPYKIIMA, yC-
TaHaBJMBaeMasi Ha OCHOBE KaHOHUYECKOW MOJIEJu, MPOBepseTCs] ¢ MOMOIIBLIO CXeM U
ob0bsBieHuit DTD. CxeMbl IipenjaramT M0Jb30BaTe10 00raThlii HA00Op BO3MOXHOCTEH.
B yacTHOCTH, C MX TOMOIIBIO MONIEPKUBAIOTCS TIAGJIOHBI HA OCHOBE CUMBOJIBHBIX JaH-
HBIX, a TaKXe 00ecreuynBaeTCsl YAYyUIIeHHbI CHHTAKCUC MOJIEIN CONEePKUMOTO. SI3BIK
XSLT BbInoNIHSAET NpeoOpa3oBaHue JOKYMEHTOB B pa3iinuHbie (GOPMBI U MOXET TMPU-
MEHSIThCS Ipu 00padboTke XML-gokyMmeHToB. [Ipuuem 3TOT crocod oOpabOTKU SIBJIS -
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erest Hoaee FPOCThiM, YeM CO3JaHue OTACNbHON MPOTPaMMBI, XOTSl BCSIKOE MPABUIIO
MMeEeT CBOM MCKITIOYEHMUS.

B cieayionix pasienax riaBbl Bel HatfjieTe 063op Bo3moxHoctu"! XML, kpatkuit
WCTOPUYECKUIl OYepK, a TaKXKe OMHUCAHWE CTPYKTYPhl M METOJOB MPUMEHEHUS 3TOTO
sI3bIKA.

o o
XML: KoaTxa MCTOOVHECKIY OY9E0K

B npexxHue 1o,1bi 06paboTKa TeKCTa KeCTKO MPUBSI3bIBANaCh K alllapaTHbIM CPEICTBaM,
C ITOMOIIbIO KOTOPBIX BBIMOJHSIETCS ero oroopaxeHue (MoHUTOpHI). CinoxHoe popma-
TUPOBAHUE TEKCTAa TAKXKe HAMPSIMYIO 3aBUCEJIO OT NMPUMEHSIEMbIX TPUHTEPOB.

B kauecTBe mpuMepa paccMOTpUM s3bIK Lroff. DTOT A3bIK GOpMaTUPOBAHUS ‘TEKCTA B
cBOe BpeMsl ObLI BeCbMa MOMYJISIPHBIM M BKJIIOYAJICS B COCTaB GOJIBIIMHCTBA AUCTPUOY-
TBOB Unix. OH MO3BOJISII BBIMOJTHSTH BBICOKOKaYeCTBEHHOE (hOpMaTUPOBAHUE TEKCTA,
KOTOpO€E paHee ObIO BOBMOXHBIM TOJIBKO C MMPUMEHEHHUEeM MojurpaduyecKux MaliuH.

TexcT, 06pabaTeiBaeMblii penakropoM troff, mpeacrasnsan coboil cMech MHCTPYKLIMIA
U 7ianubix. B kayecTBe HHCTPYKLULIT IPUMEHSIMCh COUYETaHUSI CUMBOJIOB, IIpeBapsieMble
00paTHOI Kocoii yepToit. Tak, HatlprmMep, Haoop ciMBOIOB \ fT u3MeHsT TekVIIHIT CTUITL
mpudTa na Kypcus. [Ipu oTCyTCTBMU CUMBOJIAa OOPATHOM KOCOM YepThl OCTABIIUECS CUM-
BOJIbI BOCIIPUHUMAJIMCh B KAYECTBE JaHHBIX. [10M0OHBIA CMelllaH HBT1 HAG0p MHCTPYKIIMIA
U JaHHBIX UMEHYETCS pasmemkoi.

A3pik troffo6nanaer u gpyruMu, 6osee «TONKMMMU» BO3MOXHOCTAMU. Tak, Hampumep,
UHCTPYKIUS .vs 18p ykasbiBaeT mporpaMmme-cdopMarTepy Ha HeOoOXOAMMOCTb YCTAHOBKU
MEXCTPOYHOI'O MHTepBajia, paBHOro 18-tm myHKTaMm. Eciu He y4uThIBaTh 3CTETUYECKUE
COOBPAKETTHS, TOBOJIIBHO 3aTPYIHHTCIHHO yKA3aTh HazHaueHI1e A KHOTo HHTepBana. Mox-
HO JIMIIb OTMETUTD, YTO NOAOOHBIH MHTEpPBA ONpeNeseT crueludUIHYI0 UHCTPYKLUIO
NI TIpolieccopa, KOTopasi He MOXET ObITh MHTePIPEeTUPOBaHA KAKUM-JIMO0 ApyruM obpa-
30M. [To3TOMy Takass MHCTPYKLIMSI MOXET ObITh MOJE3HON TOJBKO 1IPH MOATOTOBKE JOKY-
MEHTa K MevaTu ¢ IpUMeHeHHeM orpeaeeHHoro ctuisi. Eciiu XKe B ganbHeiieM norpe-
OyeTcst BBITTOJHUTbh KaKMe-JIM00 U3MEHEHUs B IOKYMEHTE, JIy4llle ee He MCITOJIb30BaTh.

A Tenepb NMpeacTaBuTe cebe CUTYaLuIo, KOraa BO3MOXHOCTH troffcnosvayiores npu
MOJATOTOBKE KHUTH K U3MAaHUIO, TPUIEM KaXKAbIi [HOBLIII TEPMUH BBIACISIETCS MOJYKUP-
HBIM CTUJIeM. B 3TOM ciyyae JOKYMEHT MOXET colepxkar!) HECKOJIbKO ThICSIY MHCTPYK-
LW, ONPeeSIIOMUX IIOJIYKHPHLIA CTHIIb TeKCTa. BBl UCIBITHIBAETe YYBCTBO TIIYOOKO-
TO YIOBJIETBOPEHUS OT MPOJEIaHHON pabOThI U YXKe COOMpaeTeCh BBIBOAUTh MaKe KHUTU
ra mneyvath, Kak BAPYT Bce usaMeHsieTcsi. COTpynHUK OT/Aesa BEPCTKM COOOIaeT BaM Mpe-
HEMPUATHYIO HOBOCTh 00 M3MEHEHUM MaKeTa KHUTa, BCJIEACTBUE YEro BCE HOBBIE TEP-
MUHBI Telepb JOJKHBI BBIACISITHCS KYpCUBOM. B pesyibrare MOSBIsSETCS cepbe3Hast
npo6iemMa, 3aKJII04aloIagcad B HEOOX0IUMOCTH Mpeodpa3oBaHMs KaxI0i MHCTPYKIWH,
OMpeAeIsIoNIei MOJMYXKUPHBIN CTWIb TEKCTa, B MHCTPYKIUIO, 3aJaI0IIYI0 KypPCUBHBIM
CTUJIb TEKCTa.

IlepBoe, 4TO MPUXOAUT B rOJIOBY B MOAOOHON CHUTyallUM, — OTKPBITh JOKYMEHT B
OKHE peJakTopa U BBIMOJHUTH OTEpalvio Moucka v 3aMmeHbl. Ho, K cBoeMy yxacy, Bbl
oOHapyXXuBaeTe, UTO MOJYXXUPHBIM CTUJIEM BbIIeJIEHbl HE TOJIbKO HOBbIE TEPMUHBI. DTOT
CTUJIb TaKXe NMPUMEHSIJICS IJIsl BbIIEJCHUN ONpeaesieHHbIX MECT B TEKCTE, a TakKXKe ISl
0003HaUYeHUsI HAMMEHOBaHUil. B pesynbTaTe BhIMOJTHEHUs IN1I00AaTbHON 3aMeHbI MOA00-
HbIe BbIIEJIEHUsST MOTYT OBIThb YTEPSIHBI, MPUYEM CaMbIM HelpeackKa3yeMbiM 00pa3oM.
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IToaTOMY BO3MOXHO JMIIb MOCAEAOBaTeIbHOE U3MEHEHNE NHCTPYKIINIA, Ha BBITIOJHE-
HUE KOTOPOTO MOXKET MOTPeOOBaThCsI HE OAUH padouuil IEHb.

HesaBucuMo OT cTeneHn «pa3yMHOCTH» SI3bIKa (popMaTHpoOBaHuUs, Togd00HOTO troff, Bo3-
MOXHO ITOBTOPEHHUE OITHOMN M TOH Xe TpodieMbl. [ 1puulHAITOrOo 3aKIII0YaeTCs B TOM, UTO 9TOT
SI3BIK SIBIISIETCSI PEIIPE3CHTATUBHBIM. B penpesenmamuagiiom s3biKe pa3METKU OMKICAHUE CO-
JIEeP>KUMOTO TIPOU3BOAMTCS ¢ MIPUMEHEHNEM TEPMUHOB, OTIPENEISIONMX (popMaTUpOBaHUE
Tekcta. B ss3pike troff orpenensrores aetainu, XapakTepu3yIolie pudTsl 1 HTEPBAJIBI, HO
He yKa3bIBaeTcs cofepxkaTesibHas nHbopMauus. B pesysibrare npuMeHeHus penakropa troff
CcyXaeTcsl CIIeKTp BO3MOXKHOCTEHH 110 anblieiiieil 00paboTie 1oKyMeHTa. Hanpymep, 10Bosb-
HO 3aTPYIHUTENbHON OyleT OopraHm3alus oucka ¢ HepexpjioM K nocieaHeMy naparpacdy
TpeTbero pasiesia TOKyMeHTa. BooOle roBopsi, pernpe3eHTaTMBHAs pa3MeTKa 3aTpymHSIeT
BBITIOJIHEHME JIIO0OI 3a1auM, 32 UCKITIoUeHuEM (hOpMaTHPOBAHUSI TOKYMEHTOB C IIEJbIO UX
JaJIbHENIIETO BbIBO/IA Ha TIeYaTh (MMEHHO JIJISl 9TOTO OHA U MPUMEHSIETCS B IIEPBYIO OYepeb).

PenakTop troff MoXkeT XxapaKTepu3oBaThcsl KaK CPEICTBO BBITIOJHEHUS yeaes020 (hopma-
muposanus. TIpyudeM 3TO CPENCTBO He SIBJISIETCS YHUBEPCATbHBIM, a MOXET JIUIIb MTPUMe-
HATBHCS B OrpaHUYEHHBIX MaciuTabax. Kakoii xe hopmMaT MOXKET IIPUMEHSTHCS B IOAOOHOM
curyanuu? Bynmet v ucnonb30BaH «MCXOMHBIN» (popMaT, KOTOPBIM Ha cCaMOM JieJie He OIl-
penenseT Kakoro-i1u6o ¢hopMaTHpOBaHUs, a MMPOCTO MPOM3BOAUT YIIAKOBKY JaHHBIX C TTO-
MOIIIbIO HEKOTOPOTO pacrpocTpaHeHHOro Merona? ITomoOHbIe BOMPOCH! CTald BO3HUKATD B
KOHIIe 60-X TOIOB MPOIILIOTro cToNeTUsI. IMEHHO B 3TO BpeMsl Obljla pa3paboTaHa KOHIIETI-
st 0000ueHHo020 Koouposanus. CyTb 3TOM KOHIICTIIH I 3aKJTI09aIach B pa3MEeTKe COMEPKM-
MOTO C ITOMOIIIBIO CTUJISI OTIMYHOTO OT perpe3eHTaTuBHOrO. [Ipr 3TOM, BMECTO MHCTPYK-
1M1 HO (hOPMATUPOBAHUIO TIPEIYCMATPUBAIOCH IIPUMEHEHNE OTTMCATeIbHBIX TETOB.

[1epBolil MpaKTUYECKUIA IIPOEKT B 3TOM 00J1aCTH OBLT pa3paboTaH B ACCOLIMALINU 110 KOOP-
JUHUPOBaHUIO pa3paboTok B obnactu rpaduku (Graphic Communications Association, GCA).
Otot npoekT HasbiBajica GenCode. B pamkax rmpoekra ObU1M pa3padboTaHbl METOIBI KOTUPO-
BaHUS TOKYMEHTOB C TIPUMEHEHUEM OOOOIIEHHBIX TETOB, a TakKKe COOPKM TOKYMEHTOB Ha
OCHOBE HECKOJIBKMX 3JIEMEHTOB, IBIISTIOIIMXCS «IIPEIIIECTBEHHUKAMM» TrrepTekcra. Haobase
5TO KOHLIETILIMY U NT0J, pyKOBOACTBOM (prupmbl IBM Obu1 co31aH 000011IEHHBIN SI3bIK PA3MeT-
k1 (Generalized Markup Language, GML). [loueTHOe mpaBo pa3pabOTKM 3TOTO SI3bIKA IIPH-
Hamexano Yapab3y [onadapoy (Charles Goldfarb), BaBapmy Momepy (Edward Mosher) u
Peiimonny Jlopu (Raymond Lorie)'. B pesynbrare 3aBepiienus 31oi pa6orsl hpupma IBM
MOJIyYMJIa BO3MOXHOCTb BBITIOJIHATD OTEPALIVK 110 peTaKTUPOBAHUIO, TIPOCMOTPY, TTIOUCKY U
MeYaT! OIHOTO M TOTO e MCXOMHOTO TOKYMEHTA C IMOMOIIBIO Pa3TMYHBIX MporpamM. Ipe-
HWMYIIECTBA TOMOOHOTO PEeIIeHUs CTAHOBSTCS ellie Oosiee OUeBUIHBIMU B CTydae, KOTma 00beM
JOKYMEHTAIIMU TOM MM MHOM KOMITAaHWY MPUOJIMKAETCST K MUJTMOHAM CTPAHUII B TOI.

Tonadapd pykoBOAMI IPYIIoOil MO pa3pabOTKe CTAHIAPTOB B AMEpMKAaHCKOM HallMO-
HaJIbHOM MHCTUTYTE 10 pa3paborke ctaHmapTtoB (American National Standards Institute,
ANSI), npunaras Bce ycuIus 11 TOITY/ISIpU3aluy Bo3aMoxHocTel si3pika GML. Ha ocHo-
Be mpoektoB GML 11GenCode komurer ANSI pa3paboTaj craHIAPTHBIM 0000IIEHHBIM SI3BIK
pa3merku (Standard Generalized Markup Language, SGML). Cpa3y xe mocie pa3pabort-
KM 3TOT SI3BIK ObLI amanTupoBaH MunuctepctBoMm oboponsl CIIA (U.S Department of
Defense) n YrpasineHueM o KOHTPoJII0 BHyTpeHHUX goxonoB (Internal Revenue Service).
Braromapst ctonb cepbe3HOMY MOKPOBUTENLCTBY SI3bIK ObLT 0OpeuyeH Ha HEMUHYEMBII
yeriex. B 1986 rony oH ceptudunupyercs ISO B KayecTBe MeXIyHaApOTHOTO CTaHOApTa.

t . . 7
MHTepecHO, YTO MHULIMAJBI Pa3pabOTUMKOB COBMAAAIOT C Ha3BaHUeM sishiKka pasmerku (GML)



28 [naea 2 + Kpatkuin kypc XML

C Toro BpeMeHu 1a Ha3c 3TOro cTaHxapTa ObLIO Pa3pabOTAHO MHOXECTBO MHCTPYMEHTANb-
HBIX CPENICTB U TIAKETOB, MpeIHa3HAYECHHBIX JIJIS1 BHITIOJIHEHUST 00pabOTKM TEKCTa.

IMosiBneHue 0OOOLIEHHOTO KOAMPOBAHUS B KOpPHE M3MEHUJIO MOHUMAaHUE CMbIC]a
UU@POBOTro CONEPXKUMOro, KOTOPOC MOXET OBITh OMMCAHO MYTEM yKa3aHUSl €ro CYTH,
a He criocoba oToOpaxeHust Ha 9kpaHe. Tak, cleayloluii Koj cKopee UMEET OTHOLIEHUE
K 0a3e JaHHBIX, 4eM K (aily TeKCTOBOTO IIpoleccopa:

<personnel-record>
<name>
<first>Rita</first>
<last>Book</last>
</name>
<birthday>
<year>1969</year>
<month>4</month>
<day>23</day>
</birthday>
</personnel-record>

OOpaTuTe BHUMaHME HAa OTCYTCTBME PEIIpPe3eHTAaTUBHOI MHpopMauuu. Bel Mmoxere
¢opMaTupoBaTh OTOOpaXkaeMble TaHHBIE IPOM3BOJLHEIM 00pa3oM: UMI-dhamMuiansd, da-
MUJIUSI-UMS TM00 pa3messiTh UxX 3ansaToil. IaThl MOTYT 0TOOpaXaThCsl B aMePUKAHCKOM
(4/23/1969) nu6o esponeiickom (23/4/1969) dopmarax. J1yist BEIIOTHEHUST TOCIECIHE-
ro IeiCcTBUS MOTpedyeTCs MPOCTO BHIOPATh MOPSIOK CIeNOBaHUS 3JeMeHTOB <month>
u <day >. [Ipryem B TOKyMEHTEe He 3a[JaeTCs KECTKO MUCIOIb30BaHUE TTOMOOHBIX 3JIEMEH-
TOB, B CUJIY YeTO BO3MOXHBI HEKOTOPbIE BapualllM.

HecmoTpst Ha cTosb Bblpawouiuecss Bo3MoXHOcTH, SGML Hukorga He mosb3oBajcs
MOMYJISIPHOCTBIO B HEOOJMBIINX (UPMax, 3aHUMAIOIIMXCA Pa3pabOTKON MPOrpaMMHOTO
obecnieuenus. [IpeporaTtrBa ero IpuMEHEHHUsI B MEPBYIO 0Yepenb MPUHAMIEKUT KPYITHBIM
KOMITaHUSIM, 9YTO BO MHOTOM OOBSICHSIETCSI TOPOTOBU3HOM M 00BEMHOCTBIO TPOTPAMMHOTO
obecneuenus. [IpuMeHeHne 3TOro SI3bIKa MOTPEOyeT HAINYMe KOMaHAbl Pa3pabOTIMKOB,
BBIMIOJIHSIOIIMX PA0OTHI 10 YCTAHOBKE M KOH(MUIYPHUPOBAHUIO cpenbl pazpabotku SGML.
Taxxe ucnonszoBanne SGML cBsi3aHO ¢ OI0OpoKpaTHeli, pa3InIHOTO poaa KOHGIMKTaAMU
U OobIIMM TTOTpebeHneM pecypcoB. B cuiny nepeuucnennsix npuunH, SGML B ero uc-
XOITHOM (hopMe SIBJISIETCSI MaJIOTIPUTOTHBIM B COBPEMEHHBIX YCIOBUSIX.

B cBsI31 ¢ BhIlIeCKa3aHHBIM Y YATATENSI MOXKET BOSHUKHYTh PE30HHBIM BOIPOC: «A UYTO
K€ MOXHO cka3aTh oTHocuTeabHo HTML? He npasna mu, uto HTML — ato moagMHo-
xectBo SGML?». A3nik pazmerku HTML, xotopsiit aBusieTcst «3Be3moit» MHTepHeTa,
a TakXe TpapoauTesieM THIepTeKcTa U «paboueii Jomrankoi» CeTu, Ha caMoOM jaelie —
npmwioxenne SGML. Ilox ci1oBoM «IOAMHOXECTBO» B TaHHOM CiIydyae IOApa3yMeBa-
€TCsl TO, YTO S3bIK Pa3METKMU MOCTPOEH Ha 6ase rnpasua sizbika SGML. Ha camom nene
SGML He aBusieTcs I36IKOM pa3MeTKH, a MPeAcTaBIsieT cO00 MHCTPYMEHTapuUil, IIpU-
MEHSIEMBIH JUTSI CO3MaHUsI TTONL30BATENLCKHX OMMCATENIbHBIX SI3bIKOB pa3MeTK. Ha ocHoBe
SGML pa3paboTaHbl Apyrue SI3bIKM pa3METKH, HalpuMep, SI3bIKM KOAUPOBAHUS TEXHU-
yeckoil JokyMeHTanuu, IRS-(hopMbl 1 HEKOTOpBIE IPYTUe SI3bIKU.

HecmoTps Ha Gonbliyio monyisipHOCTh, 36Ky HTML npucymu HekoTophie orpa-
Hu4yeHus. OH IBIAETCS KOMITAKTHBIM, HO B TO XK€ BpeMsI B HEJJOCTATOYHOM CTEMEeHU OIH -
caTeJbHBIM SI3bIKOM. [10 CBOMM BO3MOXHOCTSIM 3TOT SI3BIK CKOpee HarmoMuHaeT troff,
yeM DocBook nu6o npyrue SGML-npunoxenus. Hampumep, B cocraB HTML Bkiio-
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yeHbl TerH <i> u <b>, ¢ MOMOIIbIO KOTOPHIX TPOU3BOAUTCS U3MEHEHUE CTWIS pudTa
6e3 00bsICHEHUs MPUYMH 3Toro jeficTBig. [1o mpuYMHEe OTpaHUYEHHOCTH BO3MOXKHOC-
teit HTML u Ipycyuicii eMy 4acTUYHOM penpe3eHTaTUBHOCTH, BPSI JIU MOXHO ITOCTa-
BUTH ero B onuH psia ¢ SGML. Ilpu ucnonpzoBanun HTML Bo3MoXHO JIuIb 0TOOpa-
KeHUE CONEPKUMOTO B KAKOM-JIMOO MECTOTOJIOXEHNU U, 2 BO3MOXHOCTH T10 MIPOBEACHUIO
JOTIOJTHUTEJIbHOM 00pabOTKM BeCchbMa OTPaHUYEHBI.

B pesynbraTe pa3pabOTYMKU CTAaHAAPTOB PEUIWIU TPEANPUHSTDH €lle OJHY TOIBITKY,
3aKJIIOYAIONIYIOCS B TOCTUXXKEHUM KOMITPOMUCCA MEXIY OMUCATEebHBIMUA BO3MOXKHOCTSI -
Mu SGML u npocroroit HTML. IlnogoM 3TUX YCUIMI CTal paclIMpseMblil s3bIK pas-
meTku (Extensible Markup Language, XML). Jlutepa X' mpencrasisieT co0oif cokpaiiie-
HUE OT cloBa «extensible» (pacmmpsieMblit). UMeHHO B HaMMEHOBAaHUM 3aKJII0YaeTCs
nepBoe oueBuaHoe oTimure oT HTML. Bropoe u Goiiee BaxXHOE OTIMYME COCTOUT B TOM,
yro XML-10KyMEHTBI HE OrpaHMYEHbl <«IIPOKPYCTOBbIM JioxkeM» Habopa HTML-teros.
BbI MoXeTe paciiMpsiTh TPOCTPAHCTBO UMEH TETOB, Jejiasl ero ONucaTeIbHBIM B TOI Mepe,
B KaKOU IToxXeaeTe. 3mech IMposaBisgeTcss coBMecTuMocTh XML ¢ SGML.

C MoMeHTa cBoero BO3HUKHOBeHUs1, XML mocTur ourenomisioniero ycrexa. B xoxe
9BOJIIOIMM ATOTO SI3bIKA MOSBWINCH CBSI3aHHBIE C HUM TTPOTpaMMHBIe TTPOAYKThI: XML-
RPC, XHTML, SVG u DocBook XML. B koMruiekT moctaBku XML BKII04eHBI HEKO-
TOpble KOMITOHEHTHI, B ToM 4yuciie XSL (BeInosiHeHUe orepaluii mo GopMaTupoBaHUIO),
XSLT (BbimoiHeHue npeobpasopannii), XPath (Beimonnenue moucka) m XLink (BbI-
MOJHEHUE KOMITOHOBKM). BOJBIIMHCTBO CTaHAAPTOB B 3TOM 00JacTU ObLIO pa3paboTa-
HO mo pyKoBoacTtBoM KoHcopuuyma (World Wide Web Consortium, W3C). Ynenamu
9TOI yBaxaeMoi opraHusauuu seiasitorcss Microsoft, Sun, IBM, a Takke MHOTHe Hayy-
Hble 1 O0IIeCTBEHHbIE OPraHU3aAlIUH.

OcHoBHoit 3agaueit W3C gBISIIOTCS MCCIETOBAHUS M MTOOLIPEHNE PA3BUTHSI HOBBIX
TeXHOJIOTUI, TpuMeHseMbiX B MHTepHeTe. [TogoOHOe yTBEpXKIeHNE MOXET MOKa3aThCs
abCTpaKTHBIM, TTO3TOMY €CJIM Bbl HyXXJaeTeCh B 0oJjiee KOHKPETHOI nHdopmaluu, oopa-
TUTeCh Ha web-ysen http://www.w3.org/. Koncopunym W3C He 3aHumaercs pa3pabor-
KO, KOHTPOJMPOBAaHUEM MO0 JTUIIEeH3UpOBaHUEM cTaHaapToB. CKopee OH JaeT peKko-
MEHJALNM, K KOTOPBIM CJIEAyeT MPUCTYIINBAThCI pa3paboTuynkaM, HO KOTOpbIe BOBCE
HeoO0S3aTeIbHbI IS BLINOJHEHMs ',

B no6oM ciyyae mpuMeHsieMasi CUCTeMa OCTaeTCsl B IOCTAaTOYHOM CTENeHU OTKPhI-
TOM, 4TOOBI JOMYCTUTh BOSHUKHOBEHUE KOHCTPYKTUBHBIX pazHoriacuii. K pasHoriacu-
sIM TIOIOOHOTO POJa MOXHO OTHECTH HeJaBHUE AUCKYCCUU U OOCYXIEHUsI, TTOPOXKIEH-
Hble cTaHgaptoM W3C, nmenyeMbiM XML Schema. Brot ciy4ait 6oyiee moapodbHo OymeT
paccMoTpeH B raBe 3. OH SBJIsIeTCS JOCTATOYHO CEPbEe3HBIM, HO B TO € BPEMs He clie-
NyeT TIpeyBeJMYMBaTh CBSI3aHHYIO C HUM BO3MOXHYIO OMacHOCTb. OTMETUM, UTO PeKO-
MeHaauuu koHcopuuyma W3C Bcerga MOCTYyMHBI IIMPOKON OOILIECTBEHHOCTH.

C Toro BpeMeHH, Kak sI36IK XML mpeBpaTWiIcsa B YyHUBEPCAIbHOE CPEICTBO 00paboT-
KU1 IaHHBIX, HaBBIKaMU pabOThl C HUM IOJIXHBI 00J1anaTh Bce web-riporpaMmuctbl. OcTas-
masicsl 4acTh IJIaBbl TIPENCTABIISIET COOOM KpaTKoe BBeleHUE B Kypc Mo s3bIky XML.

! Ecaii Takast aBTOpHTETHAS opraHu3anust, kak W3C, naet kakue-11u60 peKOMeHIaLn1, OHU YacTo Mpros-
PETaloT CUJTy 3aKOHa; MHOTHE pa3paboTYMKU HAUYMHAIOT CIeJ0BaTh PEKOMEHAALMSIM Cpa3y K¢ MOocie UX onyo-
JnuKoBaHus. OcTaBlIeiicsl YacTH pa3paboTUNKOB TaKXKe CTOUT MPUIEPXKUBATHCSI TPEOOBAHUI CTaHIAPTA B CITy-
4ae, ecIM OHU XOTSIT 00eCeuYuTh COBMECTUMOCTbh CBOMX MPOTPaMM C pa3paboTaHHBIM paHee MPOrpaMMHBIM
obecreyeHreM.
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JI1060ii A3BIK pa3sMeTKH 06eCTIeYMBaET METOI BCTPaUBaHUS HHCTPYKLIMIT B CTPYKTYpY JaH-
neix. biaromapst aTomy obJierdaercst mpoiecc 00paboTKN JaHHBIX KOMITBIOTEPHBIMU IIPO-
rpaMMaMu. B GOJIBLIIMHCTBE CXeM pa3MeTKU, peanusyeMsbix 4 g3bikax troff, TeX 1 HTML,
MPEIyCMOTPEHBl MHCTPYKIIMU, ONTUMU3UPOBAaHHbBIC C YYETOM BBIMOJTHEHUS KaKO-1160
OIHOM 3amaun (Harmpumep, hopMaTUPOBaHKWE TOKYMEHTA C 1IEIbIO €r0 BEIBOJA Ha IIPUHTEP
60 0TOOpakeHUsI Ha SKpaHe MOHUTOpPA). [1om00HbIe SI3bIKM OCHOBBIBAIOTCSI Ha PEIPEe3eH-
TaTUBHOM OITMCAaHWU JaHHBIX, TIPEAyCMaTPUBAOIIEM KOHTPOJb TapHUTYPHI, IIBETa U pa3Me-
pa mpudTa, 1IM00 KaKUX-JIM0O IPYruX CBOMCTB, CIIeLIU(PUYHBIX AJIs1 JaHHOTO mpudTa. XoTs
PE3YJILTATOM NPUMEHEHUS TAKOW pa3METKN MOTYT ABUThCS NPEKPACHO OT(POPMATUPOBAH -
HbIe JOKYMEHTBI, He CTOMT BO3JIaraTh Ha Hee CIMIIKOM OOJbIINe HamexXabl. Bemb B aToM
cliygae BBl MOXXETe HaBCerna «0Ka3aThCsl B IUICHY» y OMHOro (popmara, IOCKOJBKY IpUMe-
HEHME JAHHBIX B IPYTUX LIEJSIX, BO3MOXHO, OyIeT BECbMa 3aTPYIHUTEIbHBIM.

[TonoGHbIe MpobsieMsl peaonpeaeanan nosriacHic XML. DToT 060061eH] 1bili A3BIK pasi-
METKM OIMCHIBAET JaHHBIE B COOTBETCTBUM C MX CTPYKTYpOU M IpeaHa3HayeHueM. Pempe-
3eHTAaTUBHBIE CBEACHUSI XPAHATCS B CIIEIIUAIIBHO BBIICJICHHOM MECTOITOJOXEHUN (Hampy-
Mep, B Tabnauie ctuieit). biaarogaps ¢yHKIIMOHaIbHOMY OINMMCAHUIO YacTell MOKyMeHTa
BO3MOXHAa ero 06paboTKa C IMOMOIIILIO Pa3HbIX MHCTPYMEHTAIbHBIX cpeAcTB. [10m06GHbI 10-
KYMEHT HOCUT YHUBEPCAJIBHBIN XapaKTep 11 MOXET IPUMEHSITHCS B CAMBIX Pa3IMIHBIX IEISIX.

A Tenepb MPUCTYIIMM K paCCMOTPEHUIO 0a30BbIX KOMITOHEHTOB si3bika XML. Kioue-
BbIM KOMITOHeHTOM XML siBisieTcs anemenm. I1o ompeneneHuIo, 3JIeMeHTaM1 Ha3bIBa-
T4 U30JIMPOBaHHBIC 00J1aCTU JaHHBIX, KOTOPbIe YHUKAJIbHBI I JTaHHOTO JOKYMEHTA.
B kadecTBe nIprMepa MOXKHO PacCMOTPETh OOBIYHYIO KHUTY, COCTOSIIIIYIO U3 BBEICHUSI, TJ1aB,
MPUJIOXECHUI W TpeaMeTHOro ykasaTeis. KaxXnmblii u3 pa3nenoB KHUTU MapKUPYeTCs B
KauecTBe yHuKanbHoro XML-gokymeHTa. B cBOIO ouepenb, 371eMEeHThl MOTYT pa301BaThCs
Ha TOoARJIEMEHTHI (B JII000¥ KHUTe €CTh Ha3BaHUS IJaB, rnaparpadsl, LipHMCPbLL U OTOEb-
Hble pasaesibl). [TogoOHbIM Tpoliecc pa3dueHns MOXET BKII0YaTh HECKOJBKO 3TanoB (mna-
parpad BKJIIOYAeT TaKMe 3JIEMEHTbI, KaK BbIIEJIEHHbIA TEKCT, LUTAThI IMOO THIICPCCBLIKH ).

DJIeMeHTHI BHIITOTHSAIOT QYHKIIUIO CBSI3BIBAHUS METOK M IPYTUX CBOMCTB C TAaHHBIMMU.
Kasxxpomy snemeHTy comnocraBieHo umsi (1U60 mun semenma), yKa3blBaollee Ma ero
npeaHa3HauYeHUEe B JOKYMEHTe. DJIIEMEHTY, BBHIITOJIHSIIOMIEMY POJIb IJ1aBbl KHUTY, MOXKET
MPHUCBAUBAThCS UM «TJIaBa» (JIMOO «JI» — B MTaHHOM CJIydae BBl CBOOOIHEI B BHIOOpE).
Takxe 31eMEHT MOXKET BKJII0YATh U APYTryI0 MHOOPMALIUIO, HATIPUMED, MTapy «UMsI-3Ha-
JyeHue», UMeHyeMyto ampubymom. CodyeTaHne TUIIOB U aTPUOYTOB BJIEMEHTA SIBJISICTCS
YHUKaAJbHBIM OTJIUYUTEIbHBIM MPU3HAKOM TOI'O TMOO MHOTO 3JEeMEHTA.

JIuctuHr 2.1 npeacrapiasieT TUNUYHBIN XML-ko.

Nuctuur 2. 1. dparmeHt XML-koga

<list id="eriks-todo-47">
<title>Things to Do This Week</title>
<item>clean the aquarium</item>
<item>mow the lawn</item>
<item priority="important”>save the whales</item>
<flist>

Bbl, HaBepHOE, yXX€e J0ragajlich, YTO B MpUMepe OIpeaessieTcs mepedyeHb 3amad, co-
CTOSILMI M3 TpeX BJEMEHTOB M 3arojioBka. Kaxablil, KTO Korga-HUOyab paboran ¢

HTML-konoMm, cpa3y e y3HaeT Npu3Haku pa3MeTKU. TekcToBbie (hparMeHThl, 3aKJ10-
YeHHBIC B yrioBble cKoOKM ("<" 1 ">"), uMeHyloTCsI meeamu. B naHHOM cilydae TCTH —



Pa3mveTka, anemeHTsl 1 cTpykTypa 31

3TO pa3feuTeNId MEXIy 3JeMeHTaMu. JIJIg Kakaoro HemycToro 3jeMeHTa TpeOyeTcs
yKa3aHue HAYaJlbHOTO M KOHEUHOIO Tera, IIpUYeM KaKIblii Ter COAEPXMT METKY THIa
aneMeHTa. HauanbHBIN Ter MOXET JOITOJHUTEILHO ONPEAS/IsATh KOIMYECTBO aTpuOyTOB
(Tmaphl «<MMsI-3Ha4eHUEe», TaKUe KakK priority="important"). Kak Bugute, pasmeTKa
SIBJISICTCSI JOCTATOYHO «IIPO3PAYHOiIl» 1 OAHO3HAYHOM Jaxke Ha IEPBbIii B3IJISI.

Ha camoMm nese o4eHb BaKHBIM SIBJISIETCSI TO, YTO ITOAOOHAsI pa3MeTKa MOXKET JIETKO
BOCIIPUHUMATHCSI KOMITBIOTEpHBIMU TIporpamMMamu. Pazpabdotuuku s13eika XML xopoiiio
TOTPYIWIIUCH HA/L TeM, YTOObI XM L-10KYMCHT MOT JIeTKO o0pabaTbiBaThest BcemMu XML~
MpoLIeCCOpaMU, HE3aBUCUMO OT €I0 COAECPKMMOTO JIMOO TUITOB IPUMEHsIeMBIX TeroB. Kox
TaKOTIo JOKYMEHTa OMHO3HAUeH, KOHEUHO, €CJIA IMPUASPXKUBATBCS CHITAKCITYCCKHX TIpa-
BWI. B pesysibraTe 3HAUUTENBHO YIIPOILAETCS MPOLecC 00pabOTKM, MOCKOIBKY HE BO3-
HUKaeT CUTyallrii, TpeOYIOLIX BKIFOUECHHUSI JOITOJHUTEILHOTO KOJa.

A teniepb paccMorpuM HTML-kon ¢ Touku 3peHust ero repBoHavanLHOro onpee-
sneHus (B kKayectBe SGML-nipunoxenusi, mpaponutenss XML)'. Ilpu padote ¢ HeKoTO-
PbIMU 3JIEMEHTAMU MOXKHO HE YKa3bIBaTh KOHEYHBII TET, IIOCKOJIbKY, KaK MPaBWIO, Ha
OCHOBE COAECPXKMMOTO MOXKHO 3aKJIIOUUTD, [Je 3aBeplliaeTcs ajieMeHT. HecMoTpst Ha 310,
3a CO3JaHMe JOCTATOYHO YCTOMYMBOIO KOZA, BBIIOJHSIOMIETO 06pab0TKY HEOMHO3HAY-
HBIX CUTYyaLIMii, IIPUXOOUTCS TUIaTUTh. [11aTa, noneceniast B 3TOM cilydae, 3aK/II04aeTCs
B M30BITOYHOM CJIOKHOCTUA M HETOYHOM BBIBOZIE, (DOPMHPYEMOM Ha OCHOBE ILIOXUX TM-
note3. [lonpoOyiiTe MpencTaBUThb, YTO OyAET B CIydae, eCIM TOT XK€ CaMblil IIPOLIECCOp
MOXET 00padaThIBaTh JIEMEHT JI000ro Tuma, a He Toabko HTML-anemenThl. O0006-
meHHbIe XM L-polieccophl JTUIIEHBI BO3MOXKXHOCTU MPEACKA3aHUST PACIIONOXKEHUS OT-
JIeIbHBIX 3J1eMeHTOB. [lo3ToMy Takue HeOmHO3HAYHBIE CUTYalluM, KaK OTCYTCTBHE 3a-
BEPILAIOLIETO Tera, MOIYT IIPUBECTU K IOSIBJICHUIO MPOOIEM.

XML-kon MoxeT ObITh MPEACTABICH B BUIIE TMarpaMMBl, HasbiBacMoli depegom. T1o-
JIOOHas1 CTPYKTypa 3HaKOMa MHOIMM MporpaMMucTaM. B BepxHeit yactu mepeBa (MH-
¢opMalMOHHbIE IEPEBhsI PACTYT B HAIIPABICHUU «CBEPXY-BHM3») HAXOAUTCSI KOPHEBOIA
3JIEMEHT. DJIEMEHThI, PACITOJIOXKEHHbIE HIKe, 00pas3yloT BeTBU IepeBa. Kaxnplii aiie-
MEHT MOXKET COIepKaTh IPYTUe JIEMEHThI, OTHOCSIILIMECS K APYTUM YPOBHSIM, U TaK IO
Tex Iop, MoKa He OyJIeT JOCTUTHYTa HUXKHSIST YacTh — «JTUCThsI» AepeBa. JINCThbs 00pa3y-
I0TCSI TUOO JaHHBIMU (TEKCT), JIMOO MyCTHIMU JIEMEHTaMU. DJIeMEHT Ha KaKIOM YpOB-
He MOXET pacCMaTpUBaThCsl B KAYECTBE KOPIist CBOETO COOCTBEHHOTO JiepeBa (31ech MOX-
HO BOCIIOJIb30BaTbCSI TEPMUHOM Hoddepeso). JluarpamMma JepeBa M3 MPEObITYIIEro
npuMepa MpUBOAUTCS Ha puc. 2.1.

IToMuMO «IpeBeCHOI» aHAJIOTMM MOXKHO PAaCCMOTPETh TeHEAIOTMYECKYIO CTPYKTY-
py XML. B 3101 CTpyKType COmep:KMMOE 3JIEMEHTOB (IaHHBIE M 3JIEMEHTHI) paccMar-
pUBaeTCs B KAYECTBE ITOTOMKOB 3THX 3JIEMEHTOB. DJIEMEHThI, CoAepKalllre IpyTrue dJjie-
MEHTBI, Ha3bIBAIOTCS MpeAKaMu. B paccMOTpeHHOM paHee IpUMepe MepedHsT KaxKablil
aJIeMeHT <i t em> SIBJISICTCSI IOTOMKOM OIHOT'O M TOT'O 3Ke Ipeika, neMeHTa < 11ist >, a Tak-
K€ OJIM3HELIOM JIPYTUX 3J€MEHTOB. TepMUHBI, CBSI3aHHBIC C IEPEBbSIMU U CEMEMHBIMU
B3aMMOOTHONIICH MU, OYIyT UCITONB30BAThCS IS JATbHEHIIIETO OIMMCAaHUSI B3aMOCBSI-
36l MEXIy 2JIEMEHTaMU.

! B HacTosiliee BpeMs MosBWicsa cTaHaaptusoBaHHblit XML-Bapiant HTML non nassanuem XHTML.
B cBsI3u ¢ 3TUM MHOTHME pa3paboTynuku, umerue gesio ¢ HTML, HamepeHbl BKIIOYUTh MOAAEPXKKY TPSIAYLIMX
XML-unctpymeHnTtoB. [1pu padore ¢ XML pa3iauyHbie TUTIBI pa3METKU MOTYT 00pa0aThIBATbCS OMHUMU U TCMU
K€ TIporpaMMaMu (peIakTopbl, KOPPEKTOPhI CUHTaKcuca 1160 ¢hopMmaTTepsl). B ckopoMm BpeMeHU pa3paboTka
web-caiiToB HaocHoBe HTM L 6yneT mpou3BOANTHCS €. TOMOILBIO TaKX XM L-s13b1k0B, Kak DocBooku MathML.
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Lol

i
[title]

|
i
SRR 3. L0

BECE: |

"save the whales"

"erks-todo47" W "dean the aguarunyhow the lawn” (priority) i

"important”

Puc. 2. 1. MepeyeHb 3agay, NPeACcTaB/EHHbIN B BUAE CTPYKTYPbI AepeBa

[MpocTpaHcTBa MMEH

DeMeHTBI U aTpUOYThI MOTYT pacTipeaeIaThCs MO rPYIaM, UMEHYEMbIM #POCPAHCMEd-
MU UuMeH. DIIEMEHTBI U TIPOCTPAHCTBA UMEH CBSI3aHbI MEXIy CO00 MPUMEPHO TaK Xe, Kak
dbamunus cBsizaHa ¢ KOHKpPETHbLIM yeloBekoM. Hampumep, y TpouX BallMX 3HAKOMBIX
MOXeT ObITh UM [leTp, HO uX hamMuauu OyayT pasiuuyHbiMU. [IpakTuUeckoe mpuIoxke-
HHME 3TO KOHUEMIUU MOXHO HAaWTU B JUCTUHTE 2.2.

JNIuctunr 2.2. MNpumep JOKYMEHTA, BKIIIOHAIOLWErO NPOCTPAHCTBA UMEH

<?xml version="1.0"?>
<report>
<title>Fish and Bicycles: A Connection?</title>
<para>I have found a surprising relationship
of fish to bicycles, expressed by the equation
<equation>f = kb+n</equation>. The graph below illustrates
the data curve of my experiment:</para>
<chart xmlns:graph="http://mathstuff.com/dtds/chartml/">
<graph:dimension>
<graph:axis>fish</graph:axis>
<graph:start>80</graph:start>
<graph:end>99</graph:end>
<graph:interval>1l</graph:interval>
</graph:dimension>
<graph:dimension>
<graph:axis>bicycle</graph:axis>
<graph:start>0</graph:start>
<graph:end>1000</graph:end>
<graph:interval»>50</graph:interval>
</graph:dimension>
<graph:equation>fish=0.01*bicycle+81l.4</graph:equation>
</graph:chart>
</report>
B nmpumepe paccmaTpuBaloTcsl ABa MpocTpaHcTBa uMeH. [lepBoe — 3agaHO MO yMoJ-
YaHUIO, TIPUYEM B MUMEHAaX €ro 3JIEMEHTOB U aTPUOYTOB OTCYTCTBYET ABOETOYUE. Dje-
MEHTBI, B UME€HaX KOTOPBIX COAEPKUTCS YacThb graph:, OTHOCSATCSI K MPOCTPAHCTBY UMEH
«chartml» (BBIMBILIEHHOE MPOCTPAHCTBO MMEH, B 00JAaCTH KOTOPOTO pUCyeTca rpaduk).
YacTp a71eMeHTOB graph: o0pasyeT npegurc npocmpancmea umeH. B pe3yjbrate BKIIIO-
yeHUs TpeduKca CO3MAETCS ymoyHAuee ums. DIEMEeHThl <equat i on> MOJHOCTBIO OT-
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JINMYAIOTCS APYT OT JIPyTa, MOCKOJbKY UTPAIOT B JOKYMEHTE pasiudHble poiu. [lepsbrit
U3 BJIEMEHTOB, HAXOSIIIIUICS B 3aIAHHOM 110 YMOJTYaHUIO TIPOCTPAHCTBE UMEH, UCTIONb-
3yercs sl (hopMaTUPOBAHUST MATEMAaTUUECKOTO ypaBHEHUSsI. BTOpoit 3eMeHT, OTHOCSI -
IIMICS K TIPOCTPAHCTBY MMEH rpacdrKa, UCIIOIb3yeTCs rpachMIecKoil IMporpaMMon IIst
PUCOBaHUST KPUBBIX TUHUA.

IMpocTpaHcTBO MMEH BCeraa OTpenesieTcs 3JIEeMEHTOM, BKITIOUAIOIIMM 00J1acTh Mpu-
MEHEHUSI JAaHHOTO MpocTpaHcTBa. CaMm TMpoLece OrpeaeeHusT BBITIOTHSIETCS C TIOMOIIIBIO
arpubytaBdopmatexmins:npeduxc=URL.  3mecbBKauecTBenapameTpanpedukcMoxeT
WCTIONBh30BAThCS Npedhiike MPOCTPAHCTBA UMEH (B pacCMaTpMBAEMOM CITydae — graph:).
IMapamerp URL nipejctasisieT coOOM YHUKAIBHBIN WISHTU(UKATOP, UMEIOIIUi (hop-
mat URL-cchutki 6o mpyroro uneHTHgMKaTopa pecypca. IlpoctpaHcTBo MMeH He pac-
TIO3HAETCS 3a TpeaesiaMu 00J1acTy ACUCTBUS IJIEMEHTA.

IMomumo moaaepKKM ABYX TUTIOB 3JIEMEHTOB C OMMHAKOBBIMU MMEHAMU JINOO TUTIOB
aTpuOyTOB, IIPOCTPAHCTBA MMEH BBITOIHSIOT Apyrue BaxkHble GyHKIK. OpHa U3 pyH-
KM 3aKJII09aeTcs B o0erdeHnr (hopMaTUPOBAHUSI JOKYMEHTOB cpenctBamu XML-
npoiieccopa. Tak, MHOTA U3MEHEHUsT B IPOCTPAHCTBE UMEH MOTYT CBUJIETEILCTBOBATh
0 TOM, YTO Iporpayma-hopMarTep, 3a4aHHas M0 yMOMYAHUIO, OyleT 3aMEeHEeHa MPUJIo-
JKeHHMEM, TIpeIHa3HAYCHHBIM I (POPMATUPOBAHMS CIICHMPUICCKIX TaHHBIX (HAIIpH-
Mep, Ipacpukos). B Ipyrux ciryyasix mpocTpaHCTBO UMEH MHULIMUPYET TOJIKOBAHUE WH-
CTPYKIIMI1 pa3METKH B KauyecTBe MeTapa3MeTKu (B ciaydae ¢ XSLT).

HecMmoTpst Ha oueBUIHYIO TIOJIB3Y, TTPOCTPAHCTBA UMEH MOTYT BbI3BIBATh OMpEe-
JeHHBIe TIpoOsieMbl. [lo3gHee OymeT ITPOIEeMOHCTPUPOBAHO, YTO IIPOCTPAHCTBA MMEH
MOTYT COMEPKaTh OOLsIBIEH ST, OTPAHUYMBAIOIIME TIPUMEHSIEMbIE TUITHI 3JIEMEHTOB KO-
HeuyHBIM HabopoM. [1pu ncnonszoBanum oobsiBiaeHuit DTD nmpuMeHeHMe IIpocTpaHCTB
VIMEH BBI3BIBAET 3aTPYAHEHUSI. DTO CBSI3aHO C OTCYTCTBMEM CITELIMAIBHOTO CPEICTBA,
MpeAHA3HAYEHHOTO MIJIs1 OTIPEIEJICHUST JIEMEHTOB U aTpUOyTOB, HAXOMSIIMXCST B TIPO-
CTpPaHCTBE MMEH (ITOMUMO TeX, KOTOPBIC 3aJaHbI 110 yMoadaHuio). [IpmaeM 311 0ObeK-
TBI OIIPEACIISIOTCSI B COOTBETCTBUU ¢ HEKMM ApyruM XM L-nipunoxenuem. YactuaHast
MPpUYMHA TTIOMOOHBIX 3aTPYTHEHUI KPOETCSI B TOM, YTO MPOCTPAHCTBA MMEH TMOSIBUWINCH
B XML 3HauuTenpHO Mmo3nHee, yeM popmart oobsiBiacHuil DTD (BO3HUKHOBEHME I10-
claeaHero gatupyercs: anoxoii rocnoactBa SGML). ITostoMy uHOrma IpocTpaHCTBa
MMEH MOTYT OBITh HECOBMECTUMBIMU C HEKOTOpbIMU 00bsiBiieHUsiMu DTD. Ha ceron-
HSIIIHUI IEHb 3Ta Mpo0JIeMa 0CTAaeTCsl HEPEIIEHHOM, XOTSI U MPEANPUHUMAIOTCS OTIpe-
JIeJICHHBIE TIOTIBITKY B 9TOM HaITPaBJICHUN.

B mmaBe 10 paccMaTpuBaroTcsi HEKOTOPBIE IIPAKTUYESCKIE BOIIPOCHI, BOZHUKAIOIINE
Mpu paboTe ¢ TPOCTPAHCTBAMU UMEH.

NHTepBasibl

Bbl, HaBepHOe, yxKe 00paTWiIi BHUMaHUE T1a TO, YTO BO BCEX ITPUMeEpaxX KHUTY UCTIONbB3Y-
IOTCSI »JieMeHThl OTCTYTA U TIPOOESTBbI, YIy4IIIaloNIie BOCTIPUSTAE TEKCTA YATATENISIMU.
IMonoGHBI TTpreM SIBJISIETCS] BeCbMa pa3yMHBIM, €CJIM TIOCTOSTHHO TMPUXOIMUTCST pelaK-
THPOBATh 100 MpoBepATh XML-kon. OmHaKo B HEKOTOPBIX CIIyJasiX MPUMEHEHUE UH-
TEPBAJIOB MOXET CIIOCOOCTBOBATH TMOSIBJICHUIO HEXKeJIaTeJIbHBIX TIPOOESTOB TPpH TIevaTH.
ITockonbky mpaBmnamu XML-si3pIka He TIPEOyCMOTPEHO (HOPMYJIMPOBAHUE TUIIOTE3,
CBSI3aHHBIX C TAHHBIMU, JIMIITHUE TTPOOEITbI AaBTOMATUYECKN HE YCTPAHSIOTCSL.
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CyliecTByeT pelliecHue, ITo3BoJsgloniee caenaTth XML-mpoueccop «ymuee». Hekoro-
pble aHAJIM3aTOPbl MOTYT OMNpPEENsATh, CIAeNyeT U MPOIMyCcKaTh MPOOesbl, B XO/€ BbIMOJI-
HeHUs obpaboTku koja'. Ha ocHoBe 00bsiBiieHuss DT D oHM MOTYT OnpenesaTh pooesl,
NO00aBJIEHHBIE C LEJbIO YJIYUIIEHUS! BOCTIPUSITUS KONA MPU YTCHUU, U HE SIBJISIOLINECS
YacThIO CONEPXKUMOT0. Takke MOXXKHO HACTPOUTD MPOIIECCOP HAa paboTy C omnpenesieHHbIM
SI3BIKOM pa3MeTKHU. B pesynbrate mporiecca 0GyueHHS mporieccop OyIeT pasIuaHbIM 00-
pa3oM TPaKTOBATh HEKOTOPbBIE 3JIEMEHThI, UMEIOIINE OTHOIIIEHUE K MHTEPBaIaM.

Ecnu HU ofHa U3 yKa3aHHBIX BO3MOXHOCTEN He peliaet npoodieMy, BO3MOXHO MpU-
MeHeHMe UHCTpyKuuii st XML-mpoiieccopa, mpeaoTBpaliariumux ynajieHue mpooesios.
3ape3epBUPOBAHHBINA aTpUOYT XMl :space MOXET MPUMEHSITHCS JIIOOBIM 3JEMEHTOM.
DTOT aTpUOYT OMNpenensier, cleAyeT U yAIsATh npobes T1ubo OCTaBUTh €F0 HEU3MEH-
HeIM’. HuXe mpuBOaUTCS COOTBETCTBY IOILHIT TpUMeDp:

<address-label xml:space='preserve'>246 Marshmellow Ave.
Slumberville, MA
02149</address-label>

31ech CUMBOJIBI, OTIpEesIsIoNIUe TMePEeHOC CTPOKU ajipeca, COXPaHEHBI ¢ LEbIO Aajib-
Heleid o6padoTku. Jpyrum 3HaueHueM aTpudOyTa xml: space MoXeT ObITh "default”.
B stom ciyuyae XML-npoueccopy ONpenocTaBisieTcsl MpaBO BbiOOpa AajlbHEUIIMX Oeii-
CTBUI, IPEANPUHUMAEMBbIX 10 OTHOILIEHUIO K JOTIOJTHUTEIbHBIM MTpoOeiaM.

CywiHocTn

JononHuTeabHbIE yao0CTBa A pa3paboTYMKOB XML-1OKyMEHTOB 00eCleuyuBarTCs
C TIOMOIIIbIO APYTOTO CBOMCTBA, UMEHYEMOTO CYUHOCMbI0. DTO CBOMCTBO MOXET 0Ka3aTh-
cs TIOJIE3HBIM B Cllydae, eciv TpeOyeTcsl KOHTeWHep 11 TeKCTa JIM00 pa3MeTKu, 00bIu-
HBIN BBOJ KOTOPBIX B CUJIY Pa3JIMYHBIX MPUYKH 3aTpynHeH. [1pu atom yacte XML-koma
pasMeniaeTcs 3a IpeaensaMu JOKYMeHTa , 1S CBA3M (parMeHTa Koja cO BCeM JOKYMEH-
TOM UCIIOJIb3YyeTCs 00sekmHas ccoviaka. XML-Tipolieccop MOMKeH TMOJCTaBIsTh BMECTO
00BEKTHBIX CCHIJIOK TEKCT Ha 3Tale CMHTaKcuueckoro pasoopa. [Toatomy kaxpaas cyiii-
HOCTh, Ha KOTOPYIO YKa3blBaeT CChLIKa, NOJXHa ObITh 00BsIBJIEHA. B pe3ynbrare mpo-
1Ieccop MoJIydyaeT BO3MOXHOCTb pa3pelieHusl CChLIOK.

CylurHoOCTH OOBSBISIIOTCS B 00ss61enuu muna doxkymenma (Document Type Declara-
tion, DTD). DTOT 0OBEKT COCTOUT U3 JIBYX 4acTeil. BuymperHee noOMHONCECMBO SIBIISIET-
Csl COCTaBHOWM YacTblO JOKYMEHTA, a GHeulHee NOOMHONICECMB0 HAXOAUTCS B JPYTroM JI0-
kymeHTe. (JJoBOJIbHO YacTo BHEllIHee MOAMHOXeCTBO Ha3biBaeTcsi «DTD», a BHyTpeHHee
MMOJIMHOXECTBO COXpaHSIET CBOE UMsI, HECMOTPS Ha TO, YTO 00a MOJMHOXKeCTBa 00pa3y-
10T o6baBieHre DTD B meaom.) B mob6oMm ciydae MeTonm, IIpUMeHSIeMbI I 0ObIBIIC-
HUSI CYUIHOCTEM, OyleT TeM ke cambiM. [IpaxkTiyeckoe npuMeHeHUEe 3TOrO CBOWCTBA Jie-
MOHCTPUpPYETCS B JIUCTUHTE 2.3.

' AHanu3aTop ABIAETCS CIeMUaTu3upoBaHHBIM XM L-06paborilikoM, BRINONTHAIOMIUM TpEABapHU-
Tenptinii pa3bop nokyMeHTa. Pa3jiMyHBIM aHaiM3aTopaM MPUCYIIN pa3Hble YPOBHU «MHTEJJIEKTa», MpPO-
SIBJISTIONIErocst B mpoitecce mHTepnperanuu XM L-koga. DT10oT Bompoc 6osee moapo6GHO GyneT paccMaTpu-
BaThCsl B Ti1aBe 3.

? Tpedukc «xml» TOBOPUT O HAIMYMK TIPU3HAKA PE3EPBIPOBAHI. 3HAYEHHUE U OBIACTU MPUMEHEHUS
9JIEMEHTOB U aTpUOYTOB ¢ MOAOOHBIM TipeukcomM ompenensaioTcs B XML-crannapre.

¥ Ha camoMm JeJie Bech TOKYMEHT MOXHO PacCMaTpuBaTh B KauyecTBE OJHO CYIIHOCTH, HMEHYEMOMU CyuyHo-
cmoro dokymenma. OIHAKO TEPMUH <«CYLIHOCTb» OOBIYHO TPUMEHSIETCS ISl 0003HAUSHUS YaCTU JOKYMEHTA.
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JIucTuHr 2.3. [JoKyMeHT, coaepxalmii onpeneneHmst CyLLHOCTeNn
<!DOCTYPE mamo
SISTEM “/xml-dtds/memo.dtd"

<IENTITY companyname "Willy Wonka's Chocolate Factory">
<IENTITY healthplan SYSTEM "hp.txt">

1>
<memo>
<to>All Qompa-ioompas</to>
<para>
&companyname; has a new owner and CEO, Charlie Bucket. Since
our name, &companyname;, has considerable brand recognition,
the board has decided not to change it. However, at Charlie's
request, we will be changing our healthcare provider to the
more comprehensive &Uuml;mpacare, which has better facilities
for 'Loompas (text of the plan to follow). Thank you for working
at &companyname;!
</para>
&healthplan;
</memo>

PaccMoTpuM naHHBIN puMep noapoOHee. B mepBBIX cTpOKaxX COOEPKUTCS OOBSIB-
nenue DTD, 1pejgcrasistioliice coboil creuuatbHy0O UHCTPYKLIUAIO Pa3MeTKHU, KOTO-
pasi BKJII0YaeT OOJIbIIOE KOJTUYECTBO BAaXXHBIX JAHHBIX, a TaK Xe OMpPENeIsIeT BHYTPEH-
Hee UOAMIOQKCCTBO U TIyTh K BHEITHEMY MTOAMHOXecTBY. Kak 1 B ciyyae 110601 apyroi
NeKJIapaTUBHOW pa3MeTKu (TpU OlpeaeleHUU 4ero-imbo HOBOTO), KOA HauUMHAETCs
3HAKOM BOCKJIMIIaHUS, 32 KOTOPBIM CleAyeT KioyeBoe ciioBo, DOCTYPE. Ilocne kito-
YEeBOTO CJI0BA YKa3bIBAETCSI UMSI 3JI€MEHTA, KOTOPBIX OyIeT UCIOIb30BaH IJIS1 BKJIIOYE-
HUSI NOKYMEHTA. DTOT 3JE€MEHT Ha3bIBAETCS KOPHEGLIM d1eMeHmoM 00 21eMeHmoM
dokymenma. 3aTeM yKa3bIBaeTCs IIyTh K BHEITHEMY IOAMHOXecTBY, SYSIEM "/xml-
dtds/memo.dtd", a TakXe 00BABICHUS BHYTPEHHETO ITOJIMHOXECTBA, 3aKIIOYeHHBIS
B KBaJgpaTHBIe CKOOKHU ([ ]).

Bo BHelIHEM MOAMHOXECTBE HaXOASITCS OOBIBICHUS, KOTOPbIE MOTYT MTPUMEHSTHCS
BO MHOTHUX JOKyMeHTaX. EcTecTBEHHO, YTO 3TO MHOXECTBO HaXOIUTCs B Apyrom (aiine.
BHyTpeHHee MOAMHOXECTBO UIEaTbHO ISl pa3MellleHUs OObABIEHUM, SIBJISIOLIMXCS JIO-
KaJbHBIMU JJIS1 JAHHOTO ToKyMeHTa. OHM MOTYT OTMEHSTh OOBSIBICHUS, coaepKallne-
cs1 BO BHEIIHEM [LOAMHOKeCTBe, TU00 pacIIupsTh ux Habop. B mpuMepe aBe cynuiHoCTU
00BABIIEHBI BO BHYTPEHHEM MogMHOXecTBe. OObsIBIEHNE CYIIIHOCTEN CONEPKUT IBa Ma-
paMmeTpa: UM CYIIHOCTM M TEKCT 3aMeHbl. B JaHHOM cilydyae CyIIHOCTU Ha3bIBalOTCS
companyname 1 healthplan.

YTHoMsIHYyTbIe 00BEKTHl MMEIOT OTHOIIEHUE K OOIIMM CylIHOCTSIM. OHU OTINYAIOTCS
OT JIPYTUX BUIOB CYLIHOCTEH, MOCKOJbKY OOBSIBIEHBI CAMUM pa3paboTymkoM. TekcT 3a-
MEHBI, TPUMEHSAEMBIII B 3TOM Clly4ae, MOXET HaXOAUThCA B ABYX pa3HbIX MecTax. [lepBoe
00BsIBJIEHUE CYIITHOCTU OTpeesisieT TeKCT BHYTPU CaMOro 00bsiBIeHUs. BTopoe oObsiBie-
HUE yKa3bIBaeT Apyroi ¢daia, B KOTOPOM HAXOAUTCS TEKCT. 31eCh MPUMEHSIETCS CUCTEM-
HBI UIeHTU(HUKATOP, YKA3bIBAOIINI MecTonoNoXeHne (GailioB. DTOT naAeHTUHUKATOD
HanmoMuHaeT runepcchliky URL, mpumeHsemylo web-6pay3epoM Tpu MOKCKe 3arpyxae-
MBIX cTpaHull. B atom cnydae daiin Bkitouaetcss XML-mpolieccopoM B UCXOAHOM BUIE B
J1I000M MecTe, Ha KOTOPOE CChIJIaeTCsl TaK Ha3blBaeMasl 6HeUI sl CYWHOCHb.

B xone BHMMaTeIbHOrO U3y4eHUS MpPUMepPa HETPYAHO 3aMETUTh MHCTPYKLHUU pa3-
METKH, BbIpaXXEHHbIE B BUle &name,. 3HaK aMmilepcanna (&) CBUAETEIbCTBYET O HaM-
41U O0BEKTHOMN CCHUIKHU, MIApaMeTp r1ame OIpelelisieT UMsl CyIIIHOCTHU, TSI KOTOPO# yc-
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TaHaBJHBaeTcs ceblika. OIHA U Ta Xe CChIJIKAa MOXET UCMOJIb30BaThCsl MOBTOPHO, OJia-
rofiapsa yemy obOecrieuuMBaeTCsl YAOOHBI METOJ BKJIIOUEHUsSI MOBTOPSIONIETOCS TeKCTa
160 pa3MeTKH (B KayecTBe MpUMepa MOKHO pacCMaTpUBaTh CYIIHOCTh Ccompanyname).

CyLIHOCTbh MOXET BKJIIOYaTh pa3METKy (a Takxke TeKCT), KakK 3TO ObLIO B cjydyae C
healthplan (dakTU4YeCKU Mbl HE 3HAEM, YTO BKJIIOUAETCS, TaK KaK CYIIHOCTb HAXOAUT-
csl B Ipyrom c¢aiisie, HO MOCKOJIbKY OHa MOXET BBICTYIaTh B Ka4eCTBE OOJBIIOTO AOKY-
MEHTa, TO MOXET BKJII0YaTh KaK TeKCT, TaK U pa3MeTKy). Kpome Toro, MoryTr BKJItoYaTh-
csl Ipyrue CYUIHOCTHU, MPUYEM JAOIMYCKAeTCs MPOU3BOJbHBINM YPOBEHb BJIOXEHHOCTH.
EnuncTBeHHOE OTpaltiyucHIe 3aKII04aeTCsl B TOM, YTO CYLIHHOCTU HE MOLYT COAEPXKAaThb
camu cebs. biarogapsi aToMy MpeaoTBpalllaeTcsl 3aMbIKalollee OIMpeaeeHre, KOTOpoe
He MOXET ObITh CKOHCTPYUPOBAHO ¢ Momolibio XML-npoueccopa. Mcrionb3oBaHue pe-
KYPCHUBHOI JTOTMKU AOIMyCKaeTCsl HEKOTOpbiMU XM L-TexHosorusiMu, TakuMu kak XSLT,
10 HE CTOUT MPUMEHSITh OOBEKTHBIE CCHUIKU AJIsI OPMUPOBAHUS KOJA, BKIIIOYAIOIIETO
KkpyroBble cchliku. [logoOHBIN KOO HEMpUeMJIeM Jisi MHOTUX aHAJIU3aTOPOB.

W HakoHel, oObsIBAsSIETCS] 00BbEeKTHasl cchblika, &Uuml; BDTa cchbliKa BKIKOYAETCS B
JIIOOOM MECTE BHEIIHEro MOJAMHOXECTBA U CIYXUT IJIsI OTOOpaXXeHUsI CUMBOJIOB, KOTO-
pble HEe MOTYT OBITh BU3YaJU3UPOBAHbI yCTAPEBIINMU TEKCTOBBIMU pefakTopaMu. B nan-
HOM cJIydae TpedyeTrcs oTo0paxkaTh 3araaBHylo qutepy ' U ' co 3Hakom ymisyra: 0. ITo-
CKOJIBKY CYIIHOCTb, JIJIs KOTOPOU YCTAaHABIMBAETCSI CChUIKA, COCTOUT U3 OJHOTO CUMBOJIA,
B POJIM CCHIIKM OYAET MPUMEHSITHCS TICEBAOHUM, a He YKa3aTeab. OOBIYHBINI CITIOCO0, MpU-
MEHseMBbI A1 00pabOTKU «3K30THUECKUX» CUMBOJIOB (BCTpoeHHbII B XML-cme-
nuduKanuio), NpeaycMaTpuBaeT UCIOJIb30BAHUE YUCIOBOI CUMBOJBHOU CYIIHOCTH.
B aToM ciyyae oHa BeIpaxaercss B Buiue cuMBosioB &#00DC. HaGop cumBosoB 0x00DC
npeacTasisier coboii mecTHazuarepHyibii akBuBaseHT ynciaa 220, OnpeessoIIero no-
noxeHue cumbosia U B Tabauiue Unicode (Habop cUMBOJIOB, MpuMeHseMblii B XML,
KOTOpBIIA paccMaTpuBaeTcs B CAEAyIOlIel riase).

ITockosbKy cokpallleHHOe oInucateibHOe UMsl, Takoe kak Uuml, B oblleM ciayyae mpo-
111e AJ1s1 3alToMUHaHMsl, yeM Habop cumBojioB 00DC, MHorue niporpamMmMmucTtsl Ha XM L pa3-
MEILAIOT OAOOHbBIE TUIIBI TICEBIOHUMOB B 00bsiBieHUsAX DTD 1151 cBoux 1I0KYMEHTOB:

<LENTITY % Uuml &#x60DC;»>

B XML pacno3HaloTCs JUlllb NSITh BCTPOEHHBIX UMEHOBAHHBIX O0BbEKTHBIX CCHLIOK,
noka3aHHBIX B Ta0a. 2.1. Ha camMmoM gesie 3T 00BbEeKThbI HE SIBJISIOTCS CChIIKAMU B MOJI-
HOM ITOHMMaHUHM 3TOTO CJIOBA, a IPEACTABISIOT CO60M HAOOPHI CUMBOJIOB, UMEIOIIUX CIIe-
nuanabHoe 3HayeHue njis XML.

Tabnuua 2.1 O6bekTHbIE ceblikn B XML

Cumeon CyuHocTb
< &lt;

> &gt;

& &amp;

" &quot;

! &apos;

JIuip TOJBKO ABE OOBEKTHBIX CCHUIKU MPUMEHSIOTCSI TOBCEMECTHO B rodoM XML-
nokymeHTe: &1t u &amp ;. Teru a1eMEHTOB U OOBEKTHBIE CCHUIKA MOTYT OTOOpaXaThCsl
B J1I060M MecTe ToKyMeHTa. Hanpumep, HUKaKOi aHaIM3aToOp He MOXET MPEATOJOXHUTh,
KaKylo GyHKIMIO BBIIOJHSIET B JAHHBIA MOMCHT CUMBOJ <, — (YHKIMIO MaTeMaTu4e-
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CKOTO CUMBOJIa «MeHblIe» Jubo posb XML-mapkepa. OObIYHO aHAAM3aTOp BbLIOMpAET
ITOCJIETHUY BapUaHT U cOODOMIaeT 0 HEKOPPEKTHO CPOPMATUPOBAHTIOM JOKYMEHTE B CITy-
yae, €CIM Ha caMOM JieJie Mbl UMEEeM JeJI0 CO 3HAKOM <«MEHbIIIE».

Habopb! cmMBonoB, koamposkn 1 Unicode

KomnbloTepsl BOCMIPUHUMAIOT TEKCT B KayeCcTBe HabOpa MOJOXMTEIbHBIX LEIbIX YU-
ceJl, COOTBETCTBYIOIIMX HabopaM CUMBOJIOB. B cBolo ouepeab, HaGOPbI CUMBOJIOB —
9TO KOJIJIEKIIMM HYMEPOBAHHBIX CMMBOJIOB (TakXe HAa3bIBAEMBIX YINPaBISIONIUMU
KogaMu), oOpas3ymwlle HEKOTOpble CTaHAapTHbie KoHdurypauuu. Hawubosnee yacto
NPpUMEHSIETCSI «MOYTeHHbIli» Habop cuMBojioB US-ASCII. BtoT Habop cocTOUT U3
128 cuMBOJIOB, BKJIIOYAsi MPOMUCHBIE U CTPOUYHBIE OYKBBI JaTUHCKOTO andaBuTa, Yyuc-
J1a, pa3JIMYHble CUMBOJIbI, CUMBOJIbI MPOOEIOB Pa3JIMYHBIX TUIOB, a TaAKXe Crelhaib-
HbIEe KOJbl NeYaTH, yHacJleJOBaHHbIE CO BPEMEH TepPMHUHANbILIX TeaeTaiinos. [lonob6Has
7-6UTOBasA CUCTEMA MOXKET OBITh JIETKO pacllMpeHa MyTeM AoOaBicHusl 8-ro 6uta. B pe-
3yJIbTaTe KOJUYECTBO BO3MOXHBIX CHUMBOJIOB ynBamBaeTcs. I[IpHmMepoM MOTOGHOTO
pacUIMPEHHOTO Habopa CUMBOJIOB MoXeT ciayxuTh 1SO-Latinl, KoTopslil mpuMeHsIeTCS
Bo MHorux Unix-cucremax. B Ha6op ISO-Latini BKitoueHbI Apyrue CMMBOJIbI €BPOIIEHi-
CKMX SI3BIKOB, HallpuMep, JJaTUHCKUE OyKBbI CO 3HaKaMM YAapeHUsI, CUMBOJIbI MCJIaH/I -
CKOTO SI3bIKa, JIUTaTYPbl, MapKepbl CHOCOK, a TAKXKe CUMBOJIbI, IPUMEHsieMble TIpU odop-
MJICHUM OPUANYECKUX TOKYMEHTOB. [TOMMMO 3TOro CyilecTByeT MHOXECTBO IPYrux
JIMHTBUCTUYECKUX CHUMBOJIOB, KOTOPbIE MOTYT ObITh «BTUCHYTHI» B 8§-OUTOBYIO CHUCTEMY.

Mcxoasa u3 3tux cooOpaskeHilil, paspabaTbiBajach HOBas apXUTEKTypa KOAMPOBA-
HUSI CUMBOJIOB, IojyduBIIas Ha3BaHue Unicode. DTa apxXuTeKTypa MOJIy4Yuia IIpU3Ha-
HUE B Ka4eCTBe CTAHAAPTHOIO METOIa IIpeACTaBJIeHMs CIieHapHeB, MpedHa3HAaYeHHBIX
JUIS1 XpaHeHUsl JaHHbIX. B 3aBUcUMOCTH OT peanusanuu, Habop cumBojoB Unicode mo-
KeT HCIIOJIb30BaTh A0 32 OWTOB IJisI ONMKMCAaHWs Pa3IMYHBIX CUMBOJIOB. B pesyibpraTe
obecreuynBaeTCss BO3MOXKHOCTD JUIsI KOOUPOBKHM MUJIJIMOHOB Pa3JIMYHBIX CUMBOJIOB. Byk-
BaJIbHO 3a OeCSTh JeT aesaTeabHocTH opranudauuun Unicode Consortium 3To mpocTpaH-
CTBO 3aIIOJIHSJIOCh HaOOpaMy CUMBOJIAMU, BKIIIOYAIOIIMMK HEPOrIN(BI KUTAWCKOIO SI3bI-
Ka, pasjMYHbIe MaTeMaTU4YeCKHue, IIyHKTYyallMOHHbIE MU 3HaKOBbIe CMMBOJBI. HecMmoTps
Ha 3TO BCE ellle OCTAeTCs JOCTATOYHO CBOOOTHOTO MECTa JJIST BKIIIOUEHUST HOBBIX CUMBO-
JIOB Ha MPOTSKEHUM, KAK MUHUMYM, OBYX OJIMKAMIIUX THICSYETCTUIA.

Bbl, HaBEpPHOE, BOBCE HE YIUBUTECH, Y3HAB, 4TO X M [-JI0KYyMCHT MOXET UCIIO0Ib30BaTh
J060i U KonupoBKU. [To yMomyaHUIO TipeanoaraeTcsl IpuMeHeHUe KOAMPOBKU B CTH-
nie Unicode, nmepeMeHHOM AIWHBI, n3BecTHOM rmox HasBanueM UTF-8. lannas xoguposka
MpeanoyiaraeT MpUMMeHeHUEe OT OJAHOTO JO ILIeCTU OalTOB, MPUMEHSIEMBbIX IJIs KOAUPOBa-
HUSI 4uces, KOTOpble MpPenCcTaBIsoT aapeca cuMmBosioB Unicode, a Takke IJIUHY CUMBO-
JIOB, BbIpaXeHHYIO B OaliTax (B cjlydae, €CiM BeJM4YMHa aapeca mnpesbiiiaet 255). KoHeu-
HO, MOXHO CO3/1aTh BECbh IIOKYMEHT C MpUMEHEeHUWEeM |-0aliTOBbIX CMMBOJIOB, NIpUYEM B
3TOM cliydyae Bbl Hemajieko yiaere or ISO Latin-1 (HeGoJbIIONK MacCUB aapecoB, IIPUYEM
caMU aapeca BapbUpyloTcs B nuamnaszoHe oT 0 mo 255). OgHako B 3TOM cjydyae MOTYT BO3-
HUKHYTb MTPOOJEMBI, KOIJIa, HAPUMeEpP, BaM MOHAT00UTCSI CUMBOJI, BBIXOJSIIMI 3a Mpejie-
JIbl JAHHOTO nuarna3oHa (CKaXeM, MPU HEOOXOMMMOCTU OPTaHM3ALMU XPAaHEHUs] CUMBO-
JIOB OJHOTO U3 s13bIKOB HaponoB FOro-BocTouHoil A3un). 3mech Jydllle BOCIIOIb30BaThCs
konupoBkoit UTF-8. I1poueccopsl, cmocooHbie 00padaThiBaTh HA00p cuMBoJioB Unicode,
BBITIOJIHSIIOT MOAOOHYIO 3a/1a4y KOPPEKTHO C MOCIENYIOIINM OTOOpaXkenreM MpaBUIbHbIX
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CHMBOJIOB. YCTapeBIlKe IPWIOXEHHS IIPOCTO UTHOPUPYIOT MHOTOOAMTHBIE CUMBOJIBL.
Haunnas ¢ Bepcun 5.6, Perl MoxeT KoppekTHO 00padaTsiBaTh Habopbl cimBoyioB UTF-8.
DT BOIPOCHI ToIpoOHee OyIyT paccMaTpMBaThCs B IIaBe 3.

XML-00bssBNeHmnsa

IMocie mpouTeHUs: MPEeObIAYLLEro pasieia y IIPOHUIATEIbHOIO YUTATEISI MOXKET BO3-
HUKHYTb BOIIPOC O 11e1eCO00Pa3HOCTH OOBSIBIICHUSI METOIA KOOUPOBAHUS B JOKYMEHTE,
ecii XML-nporieccop pacno3HaeT KOIUPOBKY B aBTOMaTUYECKOM pexkrMe. B kauecTse
OTBETa Ha 3TOT BONPOC MOXHO CKAa3aTh JIHIITh TO, YTO 3TOT METOJ CJIeAyeT YKa3biBaTh B
XML-obss6nenuu, KOTOPOE TPEICTABIISIET COOOM CTPOKY TEKCTA, HAXONALIYIOCS B 3aro-
JIOBKE JOKYMEHTA. 3/1eCh OIMCBIBAETCS TUII IIPUMEHSIEMOI pa3METKHU, BKJIIOUasT BEPCUIO
XML, KoaMpOBKY CUMBOJIOB, a TAKXKE YKa3bIBAeTCsl, Hy:KIAeTCs JIM JOKYMEHT BO BHEIII-
HeM ionMHoXecTBe 00baBiieHUa DTD. [Tono6Hoe 00bsBiIEHIIE MOXET BBIIVISIIETD CJIE-
JIYIOIIM 00pa3oM:

<?xml version="1.8" encoding="utf8" standalone="yes"?>

CamMo oOBbsSIBIIEHME HE SBJISIETCS 00s13aTeJIbHBIM, KaK M KaXIbIi U3 ero IapaMeTpoB
(3a uckioueHneM 06s13aTeIbHOTO [IJIs1 yKa3aHus aTpubyTta version). [1apametp, yka-
3bIBAIOIIUI KOAMPOBKY, TpeOyeTCs TOJIbKO B TOM CJIydae, eCIM MCITONIb3yeTCs KO-
pOBKa CHUMBOJIOB, oTinyHas or UTF-8 (mockosbKy maHHasi KOOUPOBKA OMpeneacHa
o ymojdaHuio). B ciyyae, eciu ykazaH mapamerTp "yes'" U eClIU JOKYMEHT CChLIaeT-
Cs1 Ha BHEIIHYE CYIIHOCTH, HAJIMYME aBTOHOMHOIO OOBSIBIICHUS IIPUBEAET K TOMY, YTO
B X0JIe IIPOBEPKHU C MOMOIIbIO aHAJIM3aTOpa TeHEPUPYETCs OLIMOKa.

NHCTpykumn no obpaboTke
N Opyrme CTPYKTYPHbIE 3NIEMEHTbI PA3METKN

IToMuMo paccMOTpeHHBIX paHee 37eMeHTOB, XML mpenocTaBisieT B pacriopsizkeHue
M0JIb30BaTeIsl HEKOTOPBIE APYTrUe CUHTaAKCUIeCKUe O0BEKThI. MHCcmpyKyuu no obpabom-
we(processing instructions, PI) mpumenstorcsa nns nepenaun nHdopMalny BbIO-
panHoMy XML-mipouieccopy. TpeOyemblii mpolieccop yKa3bIBaeTcsl C ITOMOIIBIO Mapa-
METpa yeab, 3a KOTOPBIM CIIeIyeT HeoOs13aTeIbHbIN napameTp danHbie. Ecnu B mporpamme
He pacrio3HaeTcsl mapaMeTp uesb, MHCTpyKIus Pl riporyckaetcst v co3naercst Brieyatiie-
HME, YTO OHA BOOOILIE He CyllecTBYeT. Hike mpuBOaMTCS IIpUMEp, OCHOBAaHHbIN Ha He-
[JIJACHOM XaKEePCKOM OITbITe aBTOPOB KHUTH:

<?file-breaker Start chap94.xmi?><chapter>

<title>The very long title<?1b?>that ssemed to go on forever and ever</title>

<?xml2pdf vspace 1%pt?>

Hens nepsoii mHcTpyKiu PI — file-breaker,a COOTBETCTBYIOIIME €ii JaHHbIE
conepxarcs B ¢aiine chap04.xml. Ilporpamma, cuMTHIBaIoIIask 3TOT JOKYMEHT, WILET
MHCTPYKIIHUIO C 3aJaHHBIM 1IeJIEBbIM KITIOYEBBIM CJIOBOM, a 3aTeM BBIMOJIHSIET 00PabOTKY
nNaHHBIX. Peannsyemasi B JaHHOM ciIy4yae 1iejb 3aKJII04aeTCs B CO3IaHMU HOBOTO (haiiia
M B cOXpaHeHUH B HeM cienytoiiero XML-kona.

Bropast MHCTPYKLIMS COOEPKMUT TOJBKO OOMH LIEJIEBOI 06bCKT— 1b. DTOT IpUMep
dakTUuecKu ompeneaseT Iepenady XML-mpolieccopy KOMaHOBI, ONpeaeIsionein
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co3JaHuE pa3pbiBa CTPOKU B B3TOM MecTe TeKcTa. [Ipu BBINTOJHEHUUM TpUMEpa BO3HM-
KaloT aBe npobaembl. MHcTpyKuusa Pl BeinosHsIET 3aMeHY cuMBoJia nipobeiia. [Ipodiema
B 3TOM cJlyyae BO3HUKAET TOTJA, KOTAA MporpaMMa He MOXET paclo3HaTh 3Ty UHCTPYK-
umto. B peayibTare Oyner yTepssHO 3HaYeHKME CUMBOJIa Npobeia, 3aKjoyaionieecs: B pas-
JIeJeHUM ABYX cJoB. Jlydiie moMecTuTh mpoden mociae uHeTpykuuu Pl u ykasaTe nmpo-
eccopy ia HeOOXOAMMOCTh YAaJeHHUs BceX IMOCeayIoIIMX CMMBOJIOB Mpobena. Bropas
npobjieMa BOBHUKAET M3-3a IPUMEHEHUS B KAYECTBE LIeJIM UHCTPYKIIMU, a He (haKTHUUec-
KOro uMeHu mporpammbl. [ToaTomy Jiydilie BOCIIOJb30BaThCs 60Jiee XapaKTePHBIM UMe-
HeM xml2pdf, yka3aB ero nocie unctpykuuu Pl. Mcnonb3dyemoe B naHHOM ciyyae ums
Jiydille, TMMOCKOJIBKY 1b CIMIIKOM yX HalOMMHAET 3JIEMEHT JaHHBIX.

Wnerpykumuu PI Bechma yno6HbI njist pazpabotunkoB. He cyiiectByeT o0iero mpa-
BWIa, omnpenesisitoiiero ¢opMaT UMEHHU LieJu JIMO0 MPpUMEHsIeMbIX TaHHbIX, HO, KakK Tpa-
BWJIO, UMEHa SIBJISIOTCS OoJiee crieliuUIHBIMU, a 0003HAYEHUS JJIsI JaHHBIX — OYEHb
KpaTKUMMU.

Ecnu Bbl ©MeJIU OMBIT HATMCAHUS JOKYMEHTOB C TPUMEHEHUEM CPECTB BCTPOEHHO-
ro sa3bika MuHupasMeTku Perl (Plain Old Documentation, IIpocTast ctapast JoOKyMeHTa-
uudA)', To 3aMeTUTE T0400Ue HEKOTOPhIX MHCTPYKUuil PI u POD-aupexTis. B xauecTBe
npuMepa MOXHO paccMmaTpuBaTth naparpadsl =for u 6jJ0ku =begi n/=end. B maparpa-
¢dax n1ubo 6J0Kax MOXHO ocTaBisTh aid POD-mpoueccopa HebGOJbIINE COOOIIEHMUS,
B KOTOPBIX OMpejesieHa 1ieJb U HEKOTOPbie apryMeHThl (JIn6O MPOCTO MPOM3BOJbHAS
CTpOKa TEKCTa).

K npyrum 4yacTo ucnojib3yeMbIM OOBbEKTaM pa3MeTKW MOXKHO oTHecTu XML-xommer-
mapuu. T1o onpeneseHNI0, KOMMEHTapUHU IIPeACTaBIsSIIOT co00il pparMeHTHl TeKCTa, UTHO-
pupyembie XML-nipouieccopoM. HazHaueHMe KOMMEHTapUeB 3aKI04YaeTcsl B COOOIIEHUM
KaKoi-1100 nHpopMauuu yuTateasM (Kak MpaBuio, B BUAE Pa3IMUHBIX MPpUMEUYaHUI).
OHU TakXe TMOJIE3HBI NPU BPEMEHHOM «OTKJIIOUEHWU» YacTH KOJa pa3MeTKH Ia 3Tare oT-
JagKu JOKYyMeHTa. DTa Mmpolenypa 6e3omacHee, YeM MpOCToe yaajdeHue pparMeHTOB TeK-
cra. Huxe mpuBOOUTCS COOTBETCTBYIOIUI TIpUMED:

<!-- Crnepyowuii ¢pparMeHT TekcTa He BOCNPUHMMAeTCs aHanu3aTtopom -->

This is perfectly visible XML content.
<)o

<para> This paragraph is no longer part of the document.</para>

-2

OO0OpaTtuTe BHMMaHHE Ha CXOJICTBO CHMHTaKcuca U Iopsiaka oopadoTku aasi XML- u
HTML-konMenTapues.

BioxeHHbIe KOMMeHTapuM He nonyckawTcs. [Ipuyem He gomyckaeTcsl gaxe «oJem-
Hasl TeHb» BJIIOXKEHHOTO KOMMeHTapus. Tak, HampuMmep, B KOMMEHTapUsIX 3alpelieHo
HMCIOJIb30BaTh CTPOKHU "--" HE3aBMCHMO OT MX Ha3HAYCHUSI.

A Tenepb NMpUCTYNUM K paccMoTpeHuIo cexyuu CDATA. DTa KOHCTPYKLIUS MpeaHa3-
HayeHa JJisl OMpeesieHUs] CUMBOJIbHBIX JaHHBIX, KOTOpPble HE MOTYT ObITh pa300paHbl
¢ nomoltpio XML-ananuzatopa. IIpyrumu cioBamu, cekiuss CIDATA He coaepXuT ai1e-
MEHTOB fI3bIKa pa3MeTKU. DTO MOJIE3HO B cilyyae, eciid TpeOyeTcs BKIIOYUTH OJIOK TeK-
CTa, COCTOSIIUI U3 HEAOIMYCTUMbBIX CUMBOJIOB A3bIKa (Hampumep, <, > u &), a mpeodbpa-
30BaHUE B CUMBOJIbHbIE OOBEKTHBIE CCHUIKA MOXET OBbITh 3aTPYIHEHO.

' Bodonaskuit B. Duuukionenus Per]. — Cl16.: Turep, 2001.
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Huxe mpuBOAMTCST COOTBETCTBYIOIINI TIPUMED:

<codeli sting>
<![CDATA[1f( Sval > 3 && @lines ) {
$input = <FILE>;

31> _

</codelisting>

ConepxxuMoe, 3aKI09eHHOe MexXny cuMBoiamu < ! [CDATA[ u | ] >, TpakTyercs B
KavecTBe JAHHBIX, KOTOPbIE HE MMEIOT HUYETO OOILETO C SI3IKOM pa3zmeTku. CeKimu
CDATA B manpHelimmeM OyoyT IIPUMEHSITHECS OTHOCUTEIBHO PEIKO, ITOCKOJIBKY OHM
«3axJaMyIsIIoT> HAITMCAHHBIN TEKCT, a TAKKE 3aTPYIHSIOT 00paboTky XML-koma. Bripo-
yeM, OLIBAIOT CUTYALMHU, KOIA 6e3 3TUX KOHCTPYKLIMIA TIPOCTO He 000MTHUCE .

XML-gokymeHTbl: CBOOOAHO onpeneneHHasa ¢popma
1N popMaribHaA KOPPEKTHOCTb

Cuntakcuc si3pi1ka SGML TpeboBajt MOTHOTO 0ObSIBICHUS KaxKIOTro 3JIeMEHTa 1 aTpy-
Oyra B WuIMHHOM TiepeuHe o0bsiBiicHnit DTD. Omcanne nopsinka oObsIBICHUST HAXO-
JIMTCSI B CIeAyIolIeM Taparpade, a Terepb MpOCTO MPENCTaBbTe ceOe, YTO BbI MMEETe
IO C KaJIbKOil MOKyMeHTa. [1pu ucCIioap30BaHNM MOTOOHOM KaabK1 00pabOoTKa JOKY-
MeHTa Oy/IeT CBsI3aHa C HeMaJTbIMU HaKJIaAHBIMU PACXOAAMH, BCJIE/ICTBHE YETO CEPhe3HO
crpamaet peHome SGML Kkak s13bIKa pa3MeTKH, UCIIonb3yeMoro B MHTepHeTe. SI3BIK
HTML uzHavyanpHO ITO3ULIMOHMPOBAJICS B KauecTBe ITonMHoxkecTBa SGML, BciiencTere
Yero OH TEPeHsIT WIydllMe» KauecTBa CBOero TpeaiiecTBeHHUKa. [Tloatomy ool «mpa-
BuIbHBII» HTML-mOKyMeHT HO/KeH COOTBETCTBOBaTh oObsiBiieHMio HTML DTD.
B mobowM citydae paciipeHue BOZBMOXKHOCTEH S13bIKa HEBO3MOXKHO 0€3 MOoTy4eHUsT 0no0-
penust web-xomuTeTa.

B XML nono6Hoe TpeboBaHMEe OOXOMUTCS IMyTeM J00aBICHUS CICIUAIBLHOIO YCIIO-
BUSI, UMEHYEMOTO c80000H0 onpedenenHoii popmoil XM L. B 3ToM pexkrMe IpH COCTaB-
JICHUY TOKYMEHTA TpeOyeTcsl COOMIOIeHe MMHIMAIBHOTO Habopa CMHTAKCUYECKIX TIpa-
Bwi. Ecmu 11 mpaBuiia coOmoaaioTcsi, JOKYMEHT CUNUTAETCST YOPMAAbHO KOPPEKMHbIM.
O1H TpaBWIa 00ECIICUYMBAIOT HEBUIIAHHYIO CTEIICHb CBOOOIBI IUIST Pa3pabOTIYNKOB, IT0O-
CKOJIBKY ye He TpeOyeTcst TIpocMoTp oobsiiieHnii DTD kaxmplit pa3, Korga HeoOXomm-
Mo obpabotath 4actb XML-koma. B 00si3aHHOCTH IIpolieccopa BXOIUT IIPOBEPKA CO-
OJTIOAEHUSI MUHMMAJTbHBIX CUHTAKCUUECKUX TPABUJL.

B XML-nokymenTe, nMeromeM CBOOOTHO OIpeeIeHHYIO (pOpMy, MOXKHO YKA3bIBaTh
J00bie MMeHa 35ieMeHTOB. OHU HE OTpenesiioTcsl B TpeBapuTeibHO c(hOpMUPOBaH-
HOM cJioBape, Kak B cirydaec ¢ HTML-komoMm. Ilpunanie HEKOTOpOI CTEIleHr CBOOOIBI
SI3BIKY Pa3METKHM, UCIOJIb3yeMOMY B MPOrpamMMax, COMPSKEHO C OMpEeAeIeHHBIM pUC-
KOM, TIO €CJTM Bbl KOHTPOJIUPYETE CUTYALINIO, HUYETO CTpaIlIHOroO He ripousoiinet. Eciu
K€ BbI MOJIaraeTe, YTo pa3MeTka He OylIeT COOTBETCTBOBATH XKeJIaeMOMY 111a0JIOHY, BOC-
MOJIB3YyUTECh OOBSIBICHUSIMU 3JIEMEHTOB W aTPUOYTOB (CM. CIEAYIOIIUI pas3aen).

' ABTOpBI KHUTH BOcmonb3oBanuch cekusamu CDATA nmpu opopmiennun XML-11og06HOTO TOKyMeHTa
DocBook, ¢ moMomibio KOTOPOro OCyHIECTBAANACH TTOATOTOBKA KHUTH K MeYaTh. B UacTHOCTH, B 9TU CeKIMU
OBbUTM TOMEINIeHBI BCE TUCTUHTU Koma U npuMepbl XML-10KyMeHTOB, O1arogapsi 4eMy MCKJodanach obpa-
60TKa HEJOMYCTUMBIX CUMBOJIOB, < 1 &.
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KaxkoBnl xe npaBujia ¢opmManbHoil KoppekTHOocTU? Huke npencraBieH KpaTKUi me-
pedyeHb 3TUX MPaBUI:

*  JOKYMEHT MOXET COMEPXaTh TOJbKO OAMH 3JEMEHT BEpXHEro YpOBHSI, MMEHYye-
MBblii 24emenmom JoKyMerma, KOTOPbIiA, B CBOIO OYEPEb, COAEPXKMT IPYrue dJie-
MeHThI 1 faHHble. Bce XM L-00bsBIeHUS 1 ONpeaeaeHUs TUIla JOKYMEHTa J0JIK-
Hbl MPEALIECTBOBATh 3JEMEHTY JOKYMCHTY;

* KQK/BIl 3JIEMEHT COAEPXUMOro JOKYMEHTA JOJIKEH BKJII0YaTh HAYaJbHBIA U KO-
HEYHBIN TeT;

*  MMeHa dJIEMEHTOB U aTpUOYTOB YYBCTBUTEJIbHBI K CMEHE PETMCTPa CUMBOJIOB, TIPU-
YeM MOTYT MCTOJIb30BaThCs JIUIIb ONpeaeJeHHbIe BUABI CUMBOJOB (OYKBBI, CUM-
BOJIbI TTOAYEePKMBaHUS, AedUCHI, TOUKM U YUCa), a B KaueCcTBe MepBOro CMUMBOJIA
MOTYT MPUMEHSATHCS TOJIBKO OYKBBI M CUMBOJBI TTOMUepKUBaHUsA. JJomyckaloTces
JIBOETOYMS, HO TOJBKO B MpedUKce 00bSIBAEHHOTO MTPOCTPAHCTBA UMEH;

° BCC anI/I6yTbI JOJIKHBI UMETb 3HAYCHU S, 3aKJIIOYCHHBIC B KaBbIUKHU.

* HEC JOIYCKACTCA NEPEKPBITUEC DJICMCHTOB, HayaJIbHbIM 1 KOHEYHBIN TETU 3JI€MEH-
Ta JOJI2KHBI YETKO BBIACIATHCA BHYTPU OOAHOI'O M TOTO K€ 2JICMCHTA,

*  HEKOTODPBIEIICMEHTRI, BKJIIOYAs yrioBble CKOOKM (< >) M 3HaKaMucpcataa (&),
3ape3epBUPOBAHBI SI3LIKOM PAa3MeTKM M He IOIMYyCKaloTCs B KauyecTBE YacTH CO-
JIEPXKUMOTO, MOJBEPraeéMoOro CMHTaKCMYeCcKOMYy pa3dopy. BMecTo HUX BOCTONb-
3ylTeCh CUMBOJbLHBIMU OOBbEKTHBIMU CCHITKAMU JTUOO MPOCTO HEMOMYyCTUMOE CO-
nepxumoe nomectute B cekuuio CDATA;

* CHHTaKCHUC, MPUMEHSEMBbII i1 HaYaJIbHBIX TETOB HEMYCTHIX 2JIEMEHTOB, OTINYA-
eTCs OT CMHTaKCHca MyCThIX 3JIeMEHTOB. B mocienHeM ciyyae CUHTaKCUYeCKUe
nmpaBujia TpeOYyIOT yKa3zaHWe CMMBOJa cisuia (/) mepen 3aKpbIBawolleil YrioBO
CcKOOKoIi (>) Tera.

Cy1IecTBYIOT U JAOTIOJHUTENbHBIE MpaBuiIa, MO3TOMY ISl TIOJydyeHUs1 6osiee TTOJHO-
ro TpeacTaBieHUs] OTHOCUTEIbHO MPUHIIMIOB (hOPMaTbHON KOPPEKTHOCTU HEOOXOMM-
MO OOpaTUTLCSl K AOMOJHUTEIbHOU JuTepaType JuOO0 IMpouyecTb odUlMaIbHbIe PEKO-
MeHgauuu KoHcopuuyma W3C, nmomelieHHble Ha web-yane http://www.w3.0rg/XML.

Ecniu HeoOGxoauMo BBHIMOJIHUTH 00pabOTKy HJOKYyMeHTa ¢ momolibio XML-nipunoxe-
HUI, yOeouTech B TOM, YTO OH COOTBETCTBYET TPeOOBaHUAM (POPMaTbHOH KOPPEKTHO-
ctu. MHCTpYMEHT, MpUMEeHseMbIii 11 MPOBEPKU COOIIONEHMST COOTBETCTBYIOIIMX IMpa-
BUJI, HA3bIBACTCS HMPOePAMMOU NposepKu GopmarvHoi Koppekmuocmu. B poau 3Toii
MPOTrpaMMbl MOXET ObITh UCTONb30BaH XM L-ananusaTop, coobIIAOMUi MOIb30BaTe-
JII0 CBeJeHMS] O HalAeHHBIX omnbkax. YacTo MmomoOHBIE MHCTPYMEHT BBINOJHSIET 1e-
TaJbHBIM aHaIW3, B pe3ybTaTe Yero MOXeT cOOOIIaThCs Aaxe HOMEp CTPOKHU B daiine,
B KOTOpPOIi npou3soliuia omnbka. [IporpaMMbl MpoBepKU 1 aHAIM3aTOPHI IMTOAPOOHO pac-
cMaTpuBalOTCs B IiaBe 3.

OOBbSABIIEHNE DJIEMEHTOB U aTPUOYTOB

Ecnu TpebyeTcs AOTOMHHTEIbHBI YpOBEHD KOHTPOJIS KayecTBa (ITIOMUMO CBOAKH O «CO-
CTOSIHMU 3I0POBbSI», GOPMUPYEMOIl HA OCHOBE METKM «(hOpMabHON KOPPEKTHOCTU»),
B oObsaBiaeHun DTD moTpebyercst onpeneauTh rpaMMaTHYeCKUe IIA0JOHBI IJIS SI3bIKa
pasMeTku. bnaromapsi 3ToMy mojiydyaemM (GopMasibHbIN SI3bIK, TOKYMEHTUPOBAHHBIN
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COIJIACHO MEXIYHapOIHBIM cTaHmapTaM. [lpn Hanmuum oObsasiacHIiE DTD mporpamma
MOJTyJaeT CPEeACTBa IJIsT ONpeAesIeHUsT CTeTICHU COTJIaCOBAaHHOCTHM JOKYMEHTa WU, TO-
BOpPS IPYTUMU CIIOBaAMH, IPUMED MPaBUIBHOTO 0DOPMIEHUS JOKYMEHTA.

B DTD onpeaensiorcss asa Tvna oObsABJeHMI, TpeIHa3sHAYeHHBIX I YCTAHOBKM
MOJENU A3bIKa. I1epBbIi TUII HA3BIBAETCS 00BABLECHUCM nemenma. B pe3yiabTare ero mpu-
MEHEHHUS B Ha0Op Pa3pellCHHDIX 3JIEMEHTOB 100aBIETCS HOBOE UM, a B CIIELIUAIEHOM
SI3BIKOBOM Ia06JIOHE YKa3bIBAIOTCS JOTTYCTUMBIE COCTABISIONMINE KOMITOHEHTHI JIST 3JIe-
MeHTa. Huke mpuBOIATCS HEKOTOPBIE ITPUMEPHI:

<IELEMENT sandwich ((meat | cheese)+ | (peanut-butter, jelly)),

condiment+, pickle?)>

<HBVIENT pickle BVPIY>

<1ELEMENT condiment (PCDATA | mustard | ketchup )*>

IMepBhIit MapamMeTp 0OBABIACT UMS 3JIeMeHTa. BTopoii mapamMeTp mpeacTaBiseT Co-
6011 11abIOH (MOMETb COMEePKUMOTO, 3aKJIIOUeHHass B CKOOKM, MO0 TaKoe KII0YeBOE
cioBo, Kak EMPTY). CuHTakcuc Moaeneil coaepKuMoro HalloOMMHAeT CUHTAaKCHUC pe-
TYJISIpHBIX BBIpaxkeHUii. B ciydae ¢ MomeslstMu OCHOBHOE pa3jiMuKe 3aKJI04aeTCsl B TOM,
YTO MMEHA 3JIEMEHTOB MPEICTABISIOT COO0 CUMBOJIBI, TIPUYEM 3amsITasi IPUMEHSIeTCS C
LIEJIBI0 YKa3aHUS TpeOyeMol TToCcacA0BaTeNbHOCTH dJIeMeHTOB. KaxXmblil ameMeHT, yIo-
MSHYTBHI B MOJIEJIN COACPKMMOTO, TOJKeH 00BABISATECSI B DTD.

Jpyroii BaXHbIN TUN OOBSIBJICHUUN UMEHYETCS 008161eHUeM CRUCKA ampubymos. DTOT
CTIMCOK TI03BOJIIET OOBSABISATH HAOOD MOMOTHUTEIbHBIX TUOO 0053aTeIbHBIX aTpUOy-
TOB JIJIsI JAHHOTO 3JIeMeHTa. 3HauYeHMsT aTpUOyTa JOJKHBI KOHTPOJIUPOBATLCSI B HEKO-
TOPOM IMAaTa3oHe, XOTs U OTPaHUYCHUS T1abJIOHA B YeM-TO oTpaHU4YeHBl. OOpaTUTE BHU-
MaHMe Ha CIIeTYIOIINii TpUuMep:

<!ATTLIST sandwich
id ID #REQUIRED
price CDATA #IMPLIED
taste CDATA #FIXED "yummy'’
reme (reuben | ham-ncheese | BLT | PB-n-J ) BLT

>

OO0muii madIoH 00BSIBICHUS aTPUOYTOB COCTOUT M3 TPEX YaCTEi: MMs, TUII JaHHBIX
u noBeaeHue. B mpumepe o0bABISIOTCS TpU aTpudyTa Asist aeMeHTa <sandwich>. [lep-
BBIN U3 HUX, id, mpeacTaBaseT coboit uaeHTudukatop tuna. OH MOXET UMETh BUJ YHU -
KaJbHOM CHMBOJLHOW CTPOKY, IPUMEHSIEMO TOTBKO OMH pa3 B COCTaBE JIIOOOTO aTpH-
Oyta mmeHTudUKaTOpa TUMA B MPOU3BOJIBHOM pasaeie nokymeHta. UpeHTudukatop
obs13aTelieH I mpuMeHeHus {(KJouesoe caoBo #REQUIRED). Bropoii atpubyr, price,
npenctasisget coboit Tunm CDATA. Dtot arpubyT HeobsI3aTelIeH B COOTBETCTBUM C KITIO-
yeBbIM cToBoM #IMPLIED. Tpertuit arpudyT, taste, mpeacraBiset coboit (hiKkcHpoBaHn-
HOE 3HauyeHHe "yummy', KOTOpoe He MOXKET M3MEHSITHCS (BCE DIEMEHTHl <sandwich>
HaCJeAYI0T 3TOT aTpuOyT aBTOMaTUuecku). M HakoHel, aTpuOyT name BBIOMpAETCs U3
HYMEPOBAHHOTO CTIMCKA 3HaUYeHU# (1o yMoayaHuto, 'BLT ).

OODBsABICHUS JIEMEHTOB U aTpUOYTOB 00JIafaloT HEKOTOPBIMU HenocTaTkaMu. Mo-
JeJ COePXKUMOTO MPUCYIIa He CIUIIKOM BbICOKasl cTeneHb TmokocTu. Hampumep, no-
BOJILHO TPYAHO 3aKOJMPOBATh MHCTPYKIMIO «3TOT 3JIEMEHT JOJIKEH COAEpXKaTh Kaxk-
oelil 3 3neMeHTOB A, B, C 1 D B mpou3BoabHOM MOpPSIIKe» (ITOMpoOyiiTe 1 yoeauTech B
aToM camu!). Kpome Toro, HeBO3MOXHO YyCTaHOBUTbH OTPAHUUYEHMUS AJISI CUMBOJIbHBIX
JaHHBIX. HeBO3MOXHO mpoBepuTh, uro Ter <date> COmepXUT KOPPEKTHYIO AaTy, a He,
HarpuMep, MOUYTOBbIH aapec. [IpuurHa TpeThero HauboJbIIIETO 3aTPYIHEHUST 3aKJI I0UaeT-
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csl B CaMOM COOOIIIECTBE MPOrpaMMUCTOB, MpUMEHSIoIIMX si3bIKk XML. TTpuunHa mnpo-
O1eM KpOEeTCsl B TUIOXOM COTlpsizKeHHH Mexy oobsiBiienusimu DTD u npoctpaHcTBaMu
uMmeH. [Ipu ucrnoab30BaHUM OOBSIBICHUI 3J€MEHTOB TpeOyeTcsl OIpenessiTh BCE dJie-
MCHTBI, KOTOPbIC 6ynyT MCII0JIb30BAaThCA B JOKYMCHTEC, a HC OI'paHUYMBATLCA JIMIIb HE-
KOTOPbIMHN M3 HUX. Ecin ke Bbl XOTUTE OCTaBUTh BO3MOXHOCTh JJIs1 UMITOpTa 2JIEMEH-
TOB HEKOTOPBIX TUTIOB U3 APYTHX MPOCTPAHCTB HMel, UCIOIb30BaHUE 00bsiBneHrit DTD
C 1IeJTbIO | (DOBEPKU TOKYMEHTOB CTAHOBUTCSI BECbMa 3aTpy.ii raTciblibia. [TpodiemMy Mox-
HO 000ITH, €C/I1 BOCIIOJIb30BaThcs cMelllaHHbIMU DT D-koMOumanusiMH, Kak ObLIO O~
CaHO paHee, HO 3TOT METOI HE BCera MpUeMIIeM.

Cxembl

Henocratku, cBsizanHbie ¢ npuMeHeHreM DT D-00bsiBIeHU I, MOTYT ObITh YCTPaHEHBI C
TTOMOIIbIO AJTETEPHATUBHBIX SI3BIKOBBIX cxeM. KoHcopiimym W3C B MOIOOHBIX ClTydasix
peKOMeHIyeT UCIoNb30BaTh sI3bIKk XML Schema. CremyeT 3HaTh, UTO 3TOT SI3bIK SIBJISI-
€TCS JIUIIb OTHUM U3 MHOTUX KOHKYPUPYIOIIUX SI3bIKOB, UMEIOIIMX TUIT CXeMbL. BrionHe
BO3MOXXHO, YTO BaM MOJOMIET APYToii SI3bIK U3 3TOro ceMelicTBa. Eciu Bbl pelIiIvch Ha
BbIOOp Apyroit cxeMbl, oopatutech K cet CPAN Ha npeaMeT rnmovcka MoyJisi, MpU3BaH-
HOTO HaWJIy4IIMM 00pa30oM BBITIOJTHUTH Ballld TPEOOBAHMSI.

B otimuue ot oobsiBnenuit DTD, cxembr XML Schema siBistrorest XML-gokymeH-
Tamu. PeanbHOE MpeuMyIecTBO, JOCTUraeMOoe NPy UCTIONb30BAHUM CXEM, 3aKJTI0UAETCSI
B BO3MOXXHOCTU JETATM30BAHHOTO KOHTPOJISI Hal (hOpMaMHM, C TIOMOIIbIO KOTOPbIX OCY-
IIECTBJISIETCST BBOJI IMOJIb30BATEIbCKUX JaHHBIX. Haimuue momooHOro KOHTPOJIsi 0COOEH-
HO MPUBETCTBYETCSI B JOKYMEHTAX, /JIsSI KOTOPBIX MTPOBEPKA JLOCTOBCPIOCTI BBOIUMBIX
JIAHHBIX SIBJISIETCSI CTOJIb XK€ BaXKHOM, KaK W HAJIMYWE TMOIXOASIIel CTpyKTyphl. Jluc-
TUHT 2.4 IEMOHCTPUPYET CXeMy, pa3paboTaHHyIO [t hopM cOopa csesieHini 0 Mole-
Jsix. B atnx dhopmax 00s13aTesibHON SIBJISIETCST POBEpKA TUTA JaHHBIX.

JTncuTHr 2.4. XML-cxema

<xs:schema xmlns:xs="http://wwWww.w3.0rg/2001/XMLSchema-instance">

<xs:annotation>
<xs: documentation>
Census form for the Republic of Oz
Department of Paperwork, Emerald City
</xs:documentation>
</xs:annotation>

<xs:element name="census" type="CensusType"/>

<xs:complexType name="CensusType">
<xs:element name="censustaker" type="xs:decimal" minoccurs="0"/>
<xs:element name="address" type="Address"/>
<xs:element name="occupants" type="Occupants"/>
<xs:attribute name="date" type="xs:date"/>
</xs:complexType>

<xs:complexType name="Address">
<xs:element name="number" type="xs:decimal"/>
<xg:element name="street" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="province" type="xs:string"/>
<xs:attribute name="postalcode" type="PCode"/>
</xs:complexType>
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<xs:simpleType name="PCode" base="xs:string">
<xS: pattemvalue =" [A-Z]-d{3}"/>
</%s : sinplelype>
<xs:complexTypename = "Occupants">
<xs:element name="occupant" minQccurs="1" max0ccurs="20">
<5 @ aaplexlype>
<xs:element name="firstname" type="xs:string"/>
<xs:elarent name="surname” type="xs:string"/>
<xs:element name="age">
<xs:simpleType base="xs:positive-integer">
<xs:maxExclusive value="200"/>
</xs:simpleType>
</%s @ elanet>
</x3:carplexype>

</xs:element>
</XS :complexType>

</xs:schema>

B nepBoii cTpoke Kofa Npou3BOAUTCS UAEHTUDUKALIMSA JOKYMEHTAa B KAUECTBE CXe-
MBI, a TakKXe BBINOJHSIETCS €ro CBs3bIBaHUE C MpocTpaHcTBOoM MMeH XML Schema.
Crenymwolinas cTpykKTypa, <annotation>, B OCHOBHOM MpeJHa3zHauyeHa JJs1 ONMCaHUs
Ha3HAYCHUS JOKYMCHTA CXCMBbI. [Tocne ﬂOKyMCHTaHbHOﬁ YyacTU HayMHaeTcsad Oo0bABIIE-
HUE TUIIOB 3JIEMEHTOB.

Mpl HauHeM C OOBABIEHUSI KOPpH{A HaWeEro tumna J0KyMEeHTa — C 3JICMEHTA, Ha3bl-
BaeMoro <census>. CamMo 00bsIBJIeHUE IMpPeACTaBiseT COOO 3IeMEHT, UMEIOIIUM TUIl
<xs:element>. CooTBETCTBYIOIIME aTpUOYTHl JIEMEHTA MMOJyyaoT UM "Census"”, aTun
onmcanusg aa <census > oymet «CensusType». B cxemax, B ominane or DTD, onucanus
COJEPKMUMOTO YacTO XpaHATCA OTIEIbHO OT OObABIEHUI, Onarogapsa yeMy obnerdyaercs
onpeneseHre 0000IEeHHBIX TUIIOB 3JIEMEHTOB, a TakXKe Ha3HaueHUe UM Pa3JIMYHBIX dJe-
MeHTOB. [Ipu manpHelieil neTaau3alud CXeMbl OOHApyKMBaeTCs ONMcaHue (paKTUIeC-
KOTO COJIEPXKUMOTO— 3JIeMeHT <xs :complexType> ¢ umeHem name="CensusType".
3mech OIpenesieTcsl, 4To 3JeMeHT <census> COIAEePKUT HeoOsI3aTeJbHBINA DJIEMEHT
<censustaker>, 32 KOTOpPHIM CJEAYIOT 00s3aTeJbHbIE PJIEMEHTHI <ocCcupants> u
<address>. Takxe HOJKeH ONpCUERsTLCS aTpuOyT date.

ATpubyT date wu ameMeHT <censustaker> oGiamaioT cneuupuyecKuMu IrabioHa-
MU JAHHBIX, HA3BHAYCHHBIMU B OITMCAHUU IJIs1 <census>: NaTa U A€CATUYHOC YIC/O0. Ecan
B KauecTBe COAEPKMMOTO JOKYyMeHTa <census> MCMHOJb3yeTCs YMCIOBOE 3HAUCHE, 3TO,
COTJIacHO TIPUMEHSIEMOM cxeMe, MOXeT pUBeCTU K olnbke. [1omoOHBII ypoBeHb KOHT-
pOJIsl HE MOXET OBITh IOJy4yeH C MoMoIbio 00bsiBaeHuss DTD.

MHorue TUIIBI CXEM nmoaaarTcCd MMPOBEPKE. K HMM MOXHO OTHECTU YMCJIOBBIE 3Haye-
Hus (0aliThl), YMcia C IUIaBalollleld TOYKOM, JIMHHBIE 1ieJible Yucia, ABOMYHbIEe Yuca,
a Takxe 6yJ’leBbI 3HAYCHUA, 11a0JIOHBI I MapKUPOBKW BPEMEHU U OJIUTCIBHOCTU, aa-
peca ntepHeTa, a Takxke URL-ccpuiku; naeHTUDUKATOPHI, CCHUIKM UAEHTU(HUKATOPOB
Y IpyTue TUIIbI, 103aUMCTBOBaHHbIE U3 00bsiBAeHUsI DTD; cUMBOJBHBIE CTPOKHU.

B omucaHum TUHaA dJIeMEHTa HCIIOJb3YIOTCS CBOWCTBAa, Ha3blBaeMble acneKkmamu
(facet), nubo naxe GoJiee AeTaJIM30BaHHbIE I'PaHUIIBI coaepxumoro. Hampumep, B npu-
BEIICHHOM BBIIIIE ITPUMEPE, CXeMa BKIIIOYAET 3JIEMEHT <age>, TUIl JAaHHBIX KOTOPOTO —
MOJIOXKHUTEIbHOE 1IeJ0e YMCI0, a MaKCMMaJibHOe 3HaueHue, paBHoe 200, mpumeHsieTcs
IJIsT acriekTta max-inclusive, Cxema XML Schema BkjIo4yaeT MHOTHME IpYyrue acrek-
Tbl, B TOM YlHcae precision, scale, encoding, pattern, enumerationiimax-length.
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Onucanue Address ompenenasieT HOBYIO KOHIICITUMIO: 1IaOJOHBI, OINpeaeeHHbIe
nojb3oBareieM. bilaromaps mpuMeHeHMIO 3TOii MeTOOMKHM, postalcode Moxer om-
peneasiTbesl ¢ MOMOIIbIO 1abjoHHOoTo Kona: [A-Z] -d{3}. Mcnonb3oBaHUe 3TOTO Koaa
nmogo6HO BhICKa3biBaHUIO: «[IpreMiieMbl 1100bie andaBUTHBIC CUMBOJIBI, 32 KOTOPHIMU
cienyet neduc u tpu nuudpsi». Eciim Bac He ycTpauMBaeT HM OOWH M3 IIPUMEHSEMBIX
TUIIOB JaHHBIX, BCeTaa MOXHO pa3paboTaTh CBOl COOCTBEHHBIN THII.

CxeMbl TNPEeACTaBJSIIOT COO0M MpUMEP HOBOM TCXHOJOTHI, objieryamlieid npuMeHe-
nue XML, ocobeHHO B cilyyae paboThl ¢ IPUIOXKEHUAMU, 0OpadaTLIBAIOIIMMU JaHHbBIE
(dbopmbl BBOAa NaHHBIX). OTpaHUYEHHBI 00bEM KHUTU HE [HO3BOJAHT yIIyOJasaThCS B Je-
Tajli, MMO3TOMY 3a JOTMOJHUTEIbHBIMU CBEACHUSMU oOpaliaifTech K ApYIHM NCTOUHUKAM.

Opyrue ctpaTerum paboTbl CO CXemMamu

C MoMeHTa nosyuyeHus onobpeHus koHcopuuyma W3C, unctpyment XML Schema
3BOJIIOLIMOHUPOBA U HBIHE TIpeACTaBIgeT cGHoI He MPOCTO CXeMY, MO3BOJISIOILYIO Bbl-
MOJIHATH THOKYI0O MPOBEPKY HOCTOBEPHOCTU ITOKyMeHTa. HekoTopble mporpaMMuCThI
MPEeIoYnTaOT MCIOJb30BaTh METOMbI, MOCTYIIHBIC MOCPEACTBOM BHEAPEHUS TaKUX
creinguraynii, kak RelaxXNG (moctymHa ma web-ysiae http://www.oasis-open.org/
committees/relax-ng/) mu6o Schematron (http://www.ascc.net/xml/resource/schematron/
schematron.html). I1lpu 3TOM Te Xe camble L€ MOTYT JOCTUIaThCS C MOMOIIbIO Pa3anuy-
HBIX huitocodckux moaxonos. [locmenHsis crienuduKams BKIOYaaa peaqn3ainui si3bl-
Ka Perl, noctynHble B HacTosiiiee Bpemsi. bosiee moapoOHO 3Ta cieuuUuKauus OyaeT
paccMoTpeHa B TjaBe 3.

TpaHchopmaumm

A ceilyac IpHUCTYIHUM K PacCMOTPEHUIO ITOCJIEAHETO BOIpOca 3TOM IJIaBbl — KOHIIEH-
uuu tTpaHchopmanuit. B XML mpancgopmayusa onpenensieTcsl Kak Mpolecc pecTpyK-
Typu3alnuu JIub6o Ipeodpa3oBaHUs TOKyMEHTa B Apyryio ¢opmy. I[Ipu BBIITOTHEHUU
rpatcdopsanitii koncopunym W3C pekoMeHIyeT BOCIOIb30BaThCd SA3BIKOM TpaHC-
dopmupoBaHusi XML, KoTophlii Ha3bIBaeTCsl SI3bIKOM TaOJIMIL CTUJICH, TPUMEHSIeMBbIX
mist BeimosHeHust XML-tpanchopmanuu (XSLT, XML Stylesheet Language for
Transformations). DTa TeXHOJIOTUS SIBASETCS BeCbMa IMOJIE3HOM M yomoOHOM B pabore.

ITono6Ho sa3biky XML Schema, XSLT-cueHapuii TpaHcghopMaLiuy NpeacTaBIIsIeT CO-
o6oit XML-nokymeHT. Ero cosznaHue peryiupyercs npaguiamu wiabaona, Kaxaoe U3 Ko-
TOPBIX SIBASIETCS WHCTPYKIIMEH, OIpenelisiionieili Ipeodpa3oBaHue TUITOB 2JIEMEHTOB.
TepMUH wabaon 4acTo MPUMEHSETCS B CMBICIIEC OIIPeAceHUs BHEITHETO BUIA TOTO MJINA
MHOTo 00beKTa. [1pu 3TOM MmompazyMeBaroTCs IyCThIE MeCTa, 3all0JHsIeMble KAKMMU-T100
MaHHBIMU B JaJIbHEHWIIeM. A Terepb 00paTUTe BHUMaHUE Ha TOYHOE OMNpeaesIcHUEe mpa-
BUJI IIa0JIOHA: OHU OIPEAC/ISIOT BHEITHUM BUI KOHEYHOTO TOKYMEHTA, a 3ape3epBUPO-
BaHHBIE MecTa 3amoHsTes nanupivu X SLT-1poleccopa.

B nmucTtuHre 2.5 mpuBOAUTCS yIpollleHHasT WHGOpMaIus, ¢ TOMOIIbIO KOTOPO# Mpo-
croit XML-gokyment, DocBook, npeoopasyercss B HTML-cTpanuy.

JIucTuHr 2.5. JlokymeHT, npeacraensiowmii npumep XSLT-TpaHcdopmaumm

<xsl:stylesheet
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"”
version="1.0">
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<xsl:output method="html"/>

<!-- MPABWIO O)19 SJIEMEHTA BOOK -->
<xsl:template match="book">

<html>
<head>
<title><xsl:value-of select="title"/></title>
</head>
<body>
<hl><xsl:value-of select="title"/></h1l>
<h3>Table of Contents</h3>
<xsl:call-template name="toc"/>
<xsl:apply-templates select="chapter"/>
</body>
</html>

</xsl:template>

<!-- MPABWIO )14 CHAPTER -->

<xsl:template match="chapter">
<xsl:apply-templates/>

</xsl:template>

<!-- NPABWIO /1A CHAPTER TITLE -->
<xsl:template match="chapter/title">
<h2>
<xsl:text>Chapter </xsl:text>
<xsl:number count="chapter" level="any" format="1"/>
</h2>
<xsl:apply-templates/>
</xsl:template>

<!-- MPABWIO ONA PARA -->
<xsl:template match="para">

<pr<xsl:apply-templates/></p>
</xsl:template>

<!-- VIMEHOBAHHOE MMPABW/IO: TOC -->
<xsl:template name="toc">
<xsl:if test="count(chapter)>0">
<xsl:for-each select="chapter">
<xsl:text>Chapter </xsl:text>
<xsl:value-of select="position( )"/>
<xsl:text>: </xsl:text>
<i><xsl:value-of select="title"/></1i>
<br/>
</xsl:for-each>
</xsi:if>
</xsl:template>

</xsl: stylesheet>

CnHavana XSLT-1porieccop cUUTHIBaeT TaOIWITYy CTHIICH M CO3IAeT TaOIHUILy TTpaBUIT
mabjoHa. 3aTeM IPOMCXOAMT CcHIlTakcHuecknil pazdop XML-mokymeHTa (rmpemHa3Ha-
YEHHOTO JIJIST TTpeo0pa30BaHMsI) M BBITOIHSIETCST TTOOYEePEIHbIN 00XO0M Y3/10B TOKYMEH-
Ta. Y3ea mpeAcTaBisieT COOOM 3JIEMEHT, B KaUeCTBE KOTOPOTO MOXKET MCITOJIb30BaThCS
(hparMCHT TeKCTa, MHCTPYKIMS MO 00paboTKe, aTpudyT JIM00 0OBSIBICHUE ITPOCTPaH-
ctBa uMeH. st kaxmoro y3ma XSLT-1iporieccop mbITaeTcsl HAMTH JIydlliee TTPaBUIO
YCTaHOBKU COOTBeTCTBUs. [Ipolieccop mpuMeHsIeT paBWIO, BHIBOIUT JaHHbBIE, TIOCTY-
naroIye ot 1adjoHa, ¥ B clIydae HEOOXOMMMOCTU MEPEXOAUT K BBITIOJIHEHUIO IPYTUX
MIpaBUIIL.



Tpanchdopmaumm 47

B nuctunre 2.6 comepxKuUTCS JOKYMEHT, MOABEpraeMblii TpaHChOpMaLu.

JIuctunr 2.6. Tpanchopmupyembliii 1OKyMeHT

<book>

<title>The Blathering Brains</title>
<chapter>
<title>At the Bazaar</title>
<para> What a fantastic day it was. The crates were stacked
high with imported goods: dates, bananas, dried meats,
fine silks, and more things than | could imagine. As |
walked around, savoring the fragrances of cinnamon and

cardamom, | almost didn't notice a small booth with a
little man selling brains.</para>
<para>Brains! Yes, human brains, still quite moist and squishy,

swimming in big glass jars full of some greenish
fluid. </para>

<para>"Would you like a brain, sir?" he asked. "Very
reasonable prices. Here is Enrico Fermi's brain for
only two dracmas. Or, perhaps, you would prefer
Or the great emperor Akhnaten?"</para>

<para>l recoiled in horror...</para>

</chapter>

</book>

A Temepb BKpaTiie OCTAHOBUMCS Ha OMMMCAaHWM TMpoliecca TpaHCchopMaIuu.

1.

IlepBriil aMeMeHT Ha3biBaeTcsl <book>. B kKauecTBe HaumJyuilero npaBuja ycTa-
HOBKHU COOTBETCTBUSI MOXHO BOCMOJIb30BAThCSI MEPBBIM 3JIEMEHTOM, MOCKOJIb-
KY OH SIBHO COOTBETCTBYET CJOBY «book». B KauecTBe TeroB BbIBOJa 11a0JIOHOM
paccmatpuBatoTcs Teru <html>, <head> u <title>. O6paTtute BHUMaHUE, 4YTO
9T TErW TPAKTYIOTCS KaK JaHHbIE Pa3METKH, IMTOCKOJIbKY OHU HE COllepXKaT IMpe-
¢gvkc x s1: namespace.

Mocne Toro kak mpoueccop momydaer XSLT-mueTpykimio <xsl:value-of
select="1title"/>, ocyuiecTBaseTcsl MOUCK 3eMeHTa <ti tle>, KOTOPHIIl AB-
JIsieTCsl BJIOXEHHBIM IJIsI TEKYIIEro ajeMeHTa, <book>. 3aTeM TpebOyeTcsl mojy-
YUTh 3HAYEHUE 3TOTO 2JIEMEHTa, B KaueCTBE KOTOPOrO MCHOJIb3YeTCsl cojaepkKa-
IIUIACS B HEM TEKCT. DTOT TeKCT BIBOJUTCS BHYTPU dyeMeHTa <ti tle> B KauecTBe
HEeTIOCPEICTBEHHOro 11abjioHa.

3aTeM mpoleccop NpoAOJIKAET BhIIMOJHITH 00pabOTKy, IMOKa HE BCTPETUT UHCT-
pykuuio <xsl:call-template name="toc"/>. Eciau BBl 110CMOTPIITE HA HUX-
HIOIO YacTh TaGIULIBI CTUJICH, TO YBUAUTE TaM IpaBuUJo 1abjioHa, KOTOpOE Ha-
yrHaeTcs CTpokKoi <xsl:template name="toc">. Bro mpaBujo mabdioHa
Ha3bIBACTCS UMEHOBAHHbIM WAOAOHOM W TIO CBOEMY JA€HCTBMIO HAllOMMHAET BbI-
308 dyHk1MU. C ero noMollblo codbupaeTcs cojAeprKaltiie 1 Bo3BpaliaeTcs TEKCT
BBI3BIBAIOIIIEMY IMPABUJIY C 1IEJbIO TaJTbHEUIIEro BHIBOJA.

BHyTpu MMeHOBaHHOrO IIabj0OHA HAXOAUTCS 3jeMeHT <xsl:if test="count
(chapter) >0">. DTOT 3JIeMEHT SIBJISIETCS YCIIOBHBIM OIIEPATOPOM, IIPOBEPSIEMOE
YCJIOBUE BBIMOJHSIET OLUEHKY KoJiHYecTBa ajieMeHTOB <chapter>, Haxomsiluxcs
B TekyleMm ajieMeHTe (<book>). [Tocje npoxoxXaeHusI NPOBEPKU BBIMOJHSIETCS
Aalbpheifnias oo6paboTka BHYTPU 3JI€MEHTA.

BoinonHeHre nHCTpYKIMK <xs1:for-each select="chapter"> npuBoaUT K TOMY,
YTO MPOLIECCOP «IOCElIaeT» KaxKIblil BIOXKEHHBIN 2y1eMeHT <chapter> u BpeMeH-
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HO JejlaeT ero TeKyIIMM 3JIeMEHTOM BHYTpU ayeMeHTa <xsl:for-each>. 3tor
mIar aHajorndyeH utepauuu nukina foreach () B Perl. Omepatop <xs 1:value-of
select="position ()" /> omnpenenaseT YNCIOBYIO IMO3UIINIO IJIsI KaXKIOTO dJIeMEeHTa
<chapter>, a 3aTeM BBIBOOUT €e. B pe3ynabrare MOKyMEHT CUMTHIBAET CTPOKU
"Chapter 1", "Chapter 2" uT. 1.

6. MimenoBaHnbBHI m1ab1oH " toC " BO3BpallaeT TEKCT BLI3bIBAIOIIEMY IIPABUIY 1HA0-
JIOHA U TIPOJOJIKAET BBINOJHEHUE CLieHAapus. 3aTeM MPOoLeccop MojaydyaeT Iu-
pekTuBy <xsl:apply-templates select="chapter"/>. BoiBom <xsl:apply-
templates> 6e3 yKa3zaHUs KaKuUX-JIMOO aTpuMOYyTOB O3HAyaeT, YTO ITPOILECCOP
IoJIKeH o0pabaThIiBaTh KaXXIbli M3 BIOXEHHBIX 2JIEMEHTOB IUIST TEKYIIETO 3Jie-
MeHTa, nejas ux TeKymuMu. [1pu Hanuumm atpubyra select="chapter" mMo-
ryT oOpabaThIBaThCS TOJBKO T€ BJIOXEHHBIE 3JIEMEHTBI, KOTOPbhIE MMEIOT THUII
<chapter>. Ilocye 3aBepiieHnsT 00pabOTKU BCEX BIOXEHHBIX 2JIEMEHTOB U BO3-
BpaTa MHCTPYKIIMEW IMPUCYIIETO €l TeKCTa, MPOMCXOAUT OTOOpakeHUue ITOro
TEKCTa U Mepexod K BBHITIOJHEHUIO CIEAYIONINX ITPaBUII.

7. Ilpu mepemeleHUU K IepBOMY 2J1eMeHTy <chapter> mpormeccop BEIOMpAET IO~
xXopslee paBujio cpean <xsl:apply- tempaltes/>. OcraBuiascs 4yacTh obpa-
OOTKM TOCTaTOYHO MPOCTa M CBOMUTCS K BHITOTHEHUIO ITPABUII IJISI OCTABIIMXCS
3JIEMEHTOB, <title>u <para>.

S3pik XSLT o6ramaeT 6oraTbiIMi BO3MOXHOCTSMHY IO BBITIOJTHEHUIO TPpatchopmaiuil,
HO eMy TakxXe MPUCYIIA WM HEKOTOpble HemocTaTKu. B yacTHOCTM, MOXET 3aMenIsIThCs
00paboTka 00JbIINX JOKYMEHTOB. DTO CBSI3aHO C T€M, YTO Iepe/l BBINIOJIHEHMEM 00paboT-
KM CO37aeTcsl BHyTpeHHee IpeIcTaBIeHne Bcero qokymeHTa. CUHTaKCUC JaHHOTO SI3bIKa
o0J1amaeT He CTOJIb OOTaTBIMU BBIPA3UTEILHBIMU CIIOCOOHOCTSIMH U TIPOCTOTOM MMPUMEHE-
HUS, Kak cuHTakcuc s3bika Perl. B manpHeiinmem OymyT mpencTaBieHbl HEKOTOPBIX ITPO-
61eM, KOTOphIe MOTYT peraTbes B pamkax sizbika XSLT cpencrsamu Perl. Hy a BoI camu
CMOXeTe BBIOpaTh, UTO MPEAIIOYecTb, — MPOocTOTy si3bika XSLT miu moms Perl.

Bot 1 3aBepimiics Halll KpaTKuid Typ MO cTpaHe 1moa Ha3BaHueM XM L. B cienmytomeit
IJ1aBe MBI HAYHEM pacCMOTpPEHUE OCHOB 00paboTku Koma XML cpenctBamu Perl ¢ mpume-
HEHUEM aHalu3aTOpOB U 6a30BbIX reHepaTopoB. HeobxonnmmMo yeTko oco3HaBaTh 00J1acTh
npuMeHeHnsT XML, 3HaKOMUTBCS ¢ METOIaMM €ro IMIPUMEHEHHSI, a TAKXKe pacrio3HaBaTh
BCe KOHCTPYKLIMM, PACCMOTPEHHEIE B 3TOI IaBe. Ecim BBl HE yBEPEHHI B CBOMX CHJIAX,
OTJIOXUTE B CTOPOHY 3Ty KHUTY U OCBEXUTE B MaMATU OCHOBBI paboThl ¢ XML.
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B HacTosIel T1aBe ocBelIaoTCs ABe Hanbosiee BaxXHbIe 3aaui, BOZHUKAIOIIUE TIPU pa-
6ote ¢ XM L-/I0KyMeHTaMuU: YTeHUE U 3aIIUCh JaHHBIX, HAXONALIUXCA B maMaTu. U3Bect-
Ho, yTo XM.L ompenensieT CTpYKTypUpPOBaHHBIN, MpeAcKa3yeMblii U cTaHAapTHBIN (op-
MaT, TpeAHa3HauYeHHBIN IJIs1 XpaneHus AaHHBIX. M3BecTHO, 4yTo B Perl mpuHAT cTuib
00pabOTKM TEKCTa «IIOCTPOYHO, BBHIMIOJIHEHUE-TI0-Mepe-TIpoaBrkKeHus». B XML npexarmno-
Jlaraetcsi, UTO MoJb30BaTe/b YK€ 03HAKOMJIEH C «MIPaBUJIaMU UTPbl» (CTPYKTYPHI U MPO-
TOKOJIBbI, OTIMCaHHBIE B IVIaBe 2), MpexXIae YeM MpucTymaeT K padore. K cuactbio, 6osblias
94acTh TSIXKOTO Tpy/Aa, CBSI3aHHOTO C 0OpabOTKOM TeKCTa, yxke MpojeiaHa co3daTesIMU
s3pika XML. Pe3yabTaTsl 3TUX YyCUJIMEI BOIUIOIIEHBI B BUAE MOAYJE-aHAIN3aTOPOB U
psiia Ipyrux MHCTpyMeHToB. C HEKOTOPBIMU U3 HUX BBl YK€ O3HAKOMUJIUCH B T1aBe 1.

3HaHMUe NPUHIIUIIOB padOThI C CMHTaKCUYECKMMU aHaIu3aTopaMy oueHb BaxkHO. Kak
MPaBUIO, C UX TTIOMOIIIBIO BBITTOJHSIETCS 00paboTKa MPaKTUUECKU BCEX MOJb30BATENbCKUX
naHHbIX. [lo KpaliHeli Mepe, aHaIM3aTOPHI MPeoOpPa3yloT NaHHbIE TAKMM 00pa3oM, YTO
CTAaHOBUTCS BO3MOXHOM UX 00paboTKa. JII000ii MporpaMMUCT 3HAET, YTO HAJIUYMUE IO -
TOTOBJIEHHBIX JAHHBIX — 3TO yXe MoJiena. A Tenepb yriiyouMcs B 1e6pu mpoliecca CUH-
TaKCUYECKOro paszbopa U OIpeaearuMcCs C BHIOOPOM TpeOyeMBbIX CTpaTeruid.

AHanM3aTopbl UMEIOT OIPOMHOE KOJTUYECTBO OMIUI, KOTOPbIE TTO3BOJISIOT BaM CKOH-
urypupoBath BHIBOJ JaHHBIX B COOTBETCTBUU C KOHKPETHBIMU Hyka1amu. Kakoro poxa
HaboOp CMMBOJIOB TpeOyeTcs B 3Toi cuTyanuu? HeobxoauMma v mpoBepKa JOCTOBEPHO-
CTU JOKYMEHTa WJIM JOCTAaTOYHO OTPAHUYUTHCS MPOBEPKOI coOMtoneHus mpaBui ¢hop-
MaJibHOM KoppekTHocTu? HyXHO M paciiupsaTh 00bEKTHBIE CCHUIKM JIMOO CIeayeT X
OoCTaBUTh B ucxogHoMm Bujae? Kakum oOpa3zom ycTaHaBaMBaeTCsa oOpabOTYMK yIIpaBiie-
HUS COOBITUSIMU M KaK MCIIOJIb3YeTCsl aHalu3aTop Mpu co3gaHuu aepesa? Jlanee OymyT
noapoOHO PacCMOTPEHBI 3TU BO3MOXHOCTH, B pe3yjbTaTe Yero Bbl CMOXeTe 0osee 3¢ -
¢GeKTUBHO paboTaTh C CMUHTAKCMYECKUMU aHAJIM3aTOPaMU.

W Hamocnenok OyaeT MpoaeMOHCTPMPOBAHO, KakK M30eXaTh HEKOTOPHIX IpoOJeM,
CBSI3aHHBIX C HEMMPaBUJIbHON KOAUPOBKOM HcIoibzyeMoro XML-kona. [IpaBuiabHOeE BbI-
MOJIHEHKE 3TOTO Il1ara JOBOJbHO BaXXHO B Clydyae, eC/i TpeOyeTcsl MCToIb30BaTh Balln
JNaHHbIE TTOBTOPHO 0€3 BHIMOJIHEHUSI TPYAOEMKOM PYYHOI MpaBKH.
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Ornepauu BBOA/BbIBOAA (hafljioB CBOMCTBEHHBI JIIOOOMY SI3BIKY ITPOTrpaMMUPOBaHUS,
HO OOBIYHO OHM BBITTOTHSIFOTCSI HA HM3KOM YPOBHE: CUNTHIBAHME CUMBOJIOB WA CTPOK,
¢GumIbTpamysg BBoAA ¢ TIPUMEHEHWEM PETYIISIPHBIX BRIpaskeHnit u T. A. Kak rpaBwiio, yII-
pPaBJIEHUE MCXOAHBIM TEKCTOM 3aTPYIHEHO, a TaK Xe OTCYTCTBYIOT YKa3aHMs IO pasfe-
JIEHUIO TVCKPETHBIX MOPLMI TeKCTa (€CM HE YYUTHIBATH MCIIOJIb3YEMYIO KOHIICTILIMIO,
3aKJTIOYATOIIIYIOCS B pa3IeIeHNN CTPOK CUMBOJIAMH HOBOI CTPOKM M B pa3ie/IcCHUH CTOM-
OLI0B C TOMOLIBIO CUMBOJIOB Ta0y/IA1MK). Takke CyIIeCTBYET MHOXECTBO CXEM YIIAKOB-
K1 TaHHBIX, YMCJIO KOTOPBIX IIPEBBIIIACT BeJIMIMHBI, BO3HUKAIOIIME B BOOOPAKEHNH JIe-
TormmciieB Basuiona. M BOT 13 Bcero aTroro MHOrooopasus BeiesgeTcss XML, geTkue
TpaBrjIa KOTOPOTO oOccneunBaioT TakKie BO3MOXKHOCTH, KaK pa3rpaHNYeHNE TaHHBIX,
pacrpeieiecHre UepapXuii 1 BBITIOJTHEHME CCBhIJIOK Ha Pecypchl TpenIcKa3yeMbIM obpa-
3oM. [IporpamMma, KoTopast rojiaraeTcsl Ha 3T TIpaBHJIa, MOXKET CIMTHIBATH XM L-10Ky-
MEHT, oTBeyaolii TpeboBaHMSIM (POPMAaITBHOM KOPPEKTHOCTH. B 3TOM OHa HamoMmHa-
€T MepCOHaX, MOMECTUBILNNA Y CE0s1 B yX€ «BaBUJIOHCKYIO pbhiOy»!,

I'me ke B3Th TONOOHYIO PHIOY, €CJIM B POJIM TIEPCOHAXKA BBICTYIIACT €€ BCIHUCCTRO
IMporpamma? Io onpeaenenunto, XML -anaiusamop — 3T0 MporpaMmma Wiv OuGImnoTe-
Ka KOJIOB, BBITTOHSIONIAS TpaHcas o XM L-nannsix B MOTOK COOBITUIA TMOO B OOBEKT
JIIAaHHBIX. B pe3ynbraTe MOMOOHBIX JEHCTBUIA MOJb30BaTEIbCKAS MPOrpaMMa IoxyJyaeT
HETOCPEACTBEHHBIM JOCTYI K CTPYKTYPUPOBAHHBIM JaHHBIM. XML-Koa MOXET BBIC-
TYIaTh B BUJE CUMBOJIBHOTO ITOTOKA, CTATUYECKOW CTPOKHU, OMHOTO MM HECKOJBKUX
GaitoB WM JeCKPUITTOPOB (PaiiyIoB. DTOT ITOTOK MJIM CTPOKA MOTYT OBITh «Ha(apIIm-
POBaHBI» OOBEKTHBIMU CCHUIKAMU, KOTOPbIE TpeOyeTcs UM He TpeOyeTcs pa3pellaTh.
HexoTopble maHHbIe MOTYT MOCTYIAaTh M3 BHELIHETO MUpa (HampuMep, W3 OTIAJICH-
HBIX MecToronoxeHui B MHTepHeTe). KoampoBka cMBOJIOB MOXET OBITh CaMOI pa3-
HOOOpa3HOi1 (HarmpuMep, JIATUHULIA TUOO ATIOHCKUI 13bIK). K cuacTbio, mporpaMmuc-
Ty BPSIIL JIV TTOTpeOyeTCs YUYUTHIBATh KaKy0-T1M00 M3 3TUX AeTalel B CBOE MporpaMme,
ITOTOMY 4TO 000 BCeM I103a00TUTCS aHanu3arop. [IporpaMMa aHaau3atopa MpencTaB-
JISIeT CO00i «aOCTPaKTHBINA TYHHENIb» MEXIy (DU3MUECKUM COCTOSTHUEM JaHHBIX U UX
KPUCTAJUIM30BAHHBIM TIPEICTABJICHUEM.

ITporpammver XM L-aHamm3aTopoB CBS3BIBAIOT JTaHHBIC pa3MeTKH (TTaKeThl JAHHBIX C
BHenIpeHHBIMA XM L-MHCTpYKIMAMI) M HEKYIO MCXOIHYIO (pOpMy, ¢ KOTOPOH MOXKET
pabotaTh Baia nporpamma. B ciydae ¢ Perl mon mucxomHoit hopMoit moapasymeBaeTcst
COBOKYITHOCTb X3III-O0BEKTOB, CKAJIIPHBIX 3JIEMEHTOB, MACCUBOB, a TaKKe OOBEKTOB,
MOSIBUBIIIMXCSI B PE3YJIbTATE YCTAHOBKM CCHUIOK Ha Ipyrue o0beKThl. XML-Kom MoxeT
VIMETh CJIOXKHYIO CTPYKTYpY, & €0 YacTy TMOMEIIAI0TCS BO MHOTYE (haiiiTbl MM TTOTOKM.
Taxske B €ro cocTaBe MOTYT COIEPXKAThCs Hepa3pellleHHbIE CYITHOCTH, KOTOPhIE HyXK/Ia-
I0TCSI B KOPPEKTUPOBKE. AHATM3ATOPHI 3Ke OOBIMHO TTPUHUMAIOT TOJIbKO Ka4eCTBEHHBII
XML-xon, He comep:xammii ¢opMaJTbHBIX OIIMOOK. BhIBom Koma IoDKeH OoTpaxkaThb
CTPYKTYpY: THOPSIIOK, COAepXKaHWe, aCCOLMATUBHOCTD JaHHBIX, B TO BpeMsI KakK TaKue
BTOPOCTENEHHbIE JETAIN, KaK MCTOYHMK JAHHBIX U TIPUMEHSIEMbIi HaOOp CUMBOJIOB,

" Yurarenn kuuru Jdyrmaca Ajamca «[lyreBomutens mo [amaktuke» (Douglas Adams Hitchhiker's Guide
{0 the Galaxy) TOMHSIT, 4YTO BaBUJIOHCKAsl pbi0a — 3TO XHMBOE CYIIECTBO, BBIMOJHSOIIEe GYHKIIUY TTEPEBOAIM -
Ka C JIIOOBIX SI3BIKOB.
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UTrHOpHUpYIOTCsA. B pesynbrare Bo3HHKAaeT 0OJIbBIION 00BEM MOIIOJTHUTEIbHOI padOTHI.
A Ternepb lepeyHcauM neicTBus, BoinogHsembie XML-aHanuzaTopom:

° CUMTBIBACT IIOTOK CUMBOJIOB U OTACACT pa3METKY OT JAaHHBIX;
° 110 BO3MOXHOCTHU 3aMeHsIeT OObEKTHBIE CCHIIKM UX 3HAYCHUAMHU,

* cobupaeT 3aBepnieHHLIl JOTUYECKM HENMPOTUBOPEUYUBHIN TOKYMEHT Ha OCHOBE
MHOTHUX Pa3pO3HEHHBIX UCTOYHUKOB;

*  coo0lIaeT 0 CMHTAKCUYECKUX, a TaKXe (IOMOJHUTEIbHO) O IpaMMaTU4YECKUX
oInoOKax;

* TIepefaeT JaHHBIE U CTPYKTYPHYIO MHGOPMAIMIO KIMEHTCKON IporpaMMe.

B XML nanHbIie 1 pa3MeTKa He pa3aeeHbl, IO3TOMY aHaJIU3aTopP JOIXKEH OTOUIBTPO-
BaTh MOTOK CMMBOJIOB U BBIMIOJHUTbh HEOOXOAMMBbIE OTEpaluy MO pa3le]eHUuI0 JaHHBIX.
OnpeneneHHbIE CUMBOJIBI OTAESIOT KOMAaHAbI OT JAHHBIX: IJISI JIEMEHTOB, KOMMEHTapU-
€B M HHCTPVKINIT M0 00paboTKe MPUMEHSIOTCS YITIOBbIE CKOOKH, a I OOBbEKTHBIX CChI-
JIOK MCTOJIB3YIOTCSI CUMBOJIBL aMilepCatila U TOUKa ¢ 3aMsTON. AHAIU3aTOP TakKXKE MOXET
0XUATh OMpeeieHHble KOMaH/bl U PACIO3HAEeT HEBEPHbIE KOMaHAbl (HallpuMep, B Cly-
Yyae ecjii MMEeeTCs HadajbHblii, HO OTCYTCTBYET 3aBepiuatouiuii ter). Pacnonaras nompo6-
HOit MH(bOpMaLUed, aHaTU3aTOP MOXET MpeoOpa3oBaTh CUMBOJBHBIN MOTOK B JUCKPET-
HBbIE YacTH, COOTBeTCcTBywIIMe XM L-pa3sMerke.

Cnenymoliasi 3aaya COCTOUT B TOM, YTOOBI 3alOJHUTb pa3MeuyeHHble obnacTu. s
9TOr0 MOXET MOHAT00UThCSl pa3pelinTh o0sekmHubie ccolaky. Ha riepBoM 3Tamne, B mpoiiec-
ce cuutbhiBaHus XML-koaa mpolieccop HaxOAUT TEpeyeHb OMNpeneeHUuil MeTOK-3aroJ-
HUTeJIe!l B Buae 00bsSIBIeHUN cylnHOCTel. [1pryeM KpaTkuii uaeHTU(PUKATOP aCCOLUUPY-
ercs ¢ 00bekToM. MaeHTu(puKaTop — 3T0 HEKOTOPBIN OyKBEHHBIN TEKCT, HAXOISIINIACS B
onpeneneHun DTD nias nanHoro mokymeHTa. CyIIHOCTh MOXKET TaKKe 3aJaBaThCs B 3TOU
cxeme uian B Aej10B0H yacti URL-cChUIKM. DT OOBEKTH MOTYT, B CBOIO OYepeab, CO-
JepXKaTh APyrrue 00beKTHbIE CChUIKU, TaK YTO MPOIECC Pa3pellIeHUsI CChUIOK MOXET ObITh
MHOTO3TalHbIM U 3aBEPUIATHCS IMOCE TOro, Kak OyAyT OKOHYATEJbHO 3arOJHCHDI pas-
MEUYeHHble 00J1acTu.

Paspemenue cymHocTeit Tpedyercs ganeko He Bcerma. Eciiv Bbl TPOCTO OTKa3biBae-
Tech OT UCMOJIb30BaHUst X M L-jokymMenTa nocie Kakoi-HUOYIb HE3HAUUTEIbHOK 00pa-
OOTKM, TO MOXET MOTPeOOBATbCS OTKIIOUUTH pa3pelieHue CYIIHOCTA MJIM BOCIIOJIb30-
BaThCs COOCTBEHHOI IpOLEAYpOil Il 00pabOTKM OOBEKTHBIX CCBUIOK. Takxke MOXHO
paspeniaTh BHENTHUE 0OBbEKTHBIE CCHUTKU (IJIsI CYIIIHOCTEM, YbM 3HAUEHUS HAXOISATCS BO
BHELIHUX MECTOIOJIOXEHUSIX, Ha KoTopble yka3biBaloT URL-cchiku), HO He pa3peiiaTh
BHYTPEHHME CCHUTKU. BONBIIMHCTBO aHAIM3aTOPOB MPEAOCTABISIOT MTOTOOHBIE BO3MOXK-
HOCTH, HO HE pa3pellaloT UCIOJb30BaTh 00BEKTHBIE CCHUIKM 0€3 MX OO0bSABICHMS.

M3noxeHHBIE BBIIIE COOOpakeHUsT TMPUBOIAT K HOPMYIMPOBAHUIO TPEThEW 3aMauM.
Eciv 1mo3BoJMTh aHANM3aTOpy pa3pelliaTh BHEIIHWE CYIIHOCTH, OYIeT OCyIIeCTBIeHa
BBIOOpKA BCEX TOKYMEHTOB, JTOKAJIbHBIX M YAaJEHHBIX, KOTOPHIE COIAEpKaT YacTh OoJiee
obmupHoro XML-nmokymenTa. I[Ipu ocymiecTBieHN 3TOTO IIpoliecca BCe CYLIHOCTHU Oy-
OyT oObeAMHEHBI, 00pa3ysl eANHBbI TOKyMeHT. Eciu mporpaMma He HYXITAeTcsl B MH-
dopManuy 0 GU3NIECKON CTPYKType MOKyMEHTa, HJaHHbIe 00 MCTOYHUKE KaKOW-JI10o
JacTU TOKYMEHTA CTAHOBATCS M3MUITHUMU HETTOCPEICTBEHHO TMOCTIe 3aBeplIeHUs 00be-
IUHEHWST BCEro MJOKYyMEHTa.

[Ipu ocyliecTBACHIW UHTEPIIPETAIIMYA PA3METKN aHAIN3aTOP MOXET 00HApYXUBATh
CHUHTaKcuuyeckue omunbku. B mpouecce mpoektupoBanus XM L-sa3b1Ka IpenycMaTpuBal-
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csl TIPOCTOM aJTOPUTM OIIMOOK TMOm0O0HOTo pona. JIis Bcero, HauMHasl ¢ aTpUOYTOB U
3aKaHYMBasl TeraMU MYCTOTO 3JeMEHTa, YCTAHOBJCHBI XECTKHE MpaBuia, GopMupyo-
e uX BHYTPeHHee ycTpoiicTBo. Hampumep, ciaenyomuii ¢pparment XML-koma nmeeT
OYEeBHMIHYIO OIMOKY. HauanbHBIN Ter I 2seMcliTa <deCree> COASPXUT aTpUOYT, KO-
TOpPOMY TIPUCBOEHO HEKOPPEKTHOE 3Hauclie. B 3HaueHun ‘now" mpomyileH BTOPOi
CMMBOJI KaBBIYKH, a TaKXe MMeeTcs olmbKa B 3aBepiiamolineM Tere. ITocrapaiitech ee
00HAPYXUTh.

<decree effectives"now>All motorbikes

shall be painted red.</decree<

B ciiydyae BO3BHUKHOBEHUS MMOAOOHBIX OIIMOOK aHAIM3aTOP MOXKET MPEKPATUTD BBITION -
HseMy10 orepainuio. HeT HUKakoro cMbIciia B ITOMBITKE AHAMH3A OCTaBIIEHCS YaCTU TOKY-
meHTa. Hasnauenue XML 3akitouaercst B cobmoaeHU oqHo3HauHOCTU. Ecnm aHanu3za-
TOp JOJDKEH YraiblBaTh, KAK MOXET BBIIJIALETH JOKYMEHT!, COOTBETCTBYIOILME TaHHBIE
CTaHOBSITCSI HEOTIPEIEIEHHBIMU, a Ha[Ie3KHOCTh TAKOW MpPOrpaMMbl KaTacTpodrIecKu Ta-
nmaeT. Bmecto atoro crpykrypa si3pika XML ObLta cripoekTrpoBaHa TaKUM 00pa3oM, 4TO-
061 XM L-ananu3aTophl He IIponycKann «iioxue» XML-mokymenTsl. Eciiu ananusaTopy
«1ipaBUTCsI» Bail XML-KoJ, OH BbIIaeT COOOIIEHUE, YTO KOI (POPMANbHO KOPPEeKMeH.

Yrto ke MBI TOApa3yMeBaeM IOJ «TpaMMaTUYeCKMMU ommnbKaMu»? HaxoxmeHue
MOJOOHOTO poja OIMIMOOK BO3MOXHO TOJBKO C MOMOIIBIO TaK Ha3bIBAEMBIX NPOBEPSIO-
wux 0ocmogepHocms aHANIU3aTOPOB. JJOKYMEHT cuuTaeTcsi docmogepHsiM, €CIM OH TIPO-
IIIeJ IPOBEPKY, OIpPeAeICHHYIO B cxeMe 00bsiBIcHUA DTD. fA3bKy m mpuiaoxeHHs,
ocHoBaHHBIe Ha XML, wacto ncnonb3yiotr nHGopmauuio u3 DTD mis yctaHOBKM KaKo-
ro-1ub0 MUHUMAaTbHOTO CTaHAApTa MPU pacIlpeieIeHUN 2JIEMEHTOB U JaHHBIX. Hanpu-
Mep, KoHcopuumyM W3 C 3aperucTpupoBall Mo KpaitHeld Mepe omHo oObsiBIeHue DTD,
B KoTopoM onuckiBaeTcds XHTML (XML-coBmectumerii Tum HTML). B atom moky-
MEHTE TIePEUYUCIISIIOTCS BCE 3JEMEHTBI, UX BHEIIHUN BUJ, 1I€JI€BO€ MECTOMOJOXEHUE,
a Takxe MX coaepxumoe. ['pamMMaTUUYecKM KOPPEKTHO MOXHO ObLIO Obl BKIIOUMTH
aJIeMeHT <p> BHYTpH Tejna gokymMeHTa (<body >), a BOT, HaIIpuMmep, IIOMeIleHNE 3JIeMEH-
Ta <p> BHyTpU 3arosoBka (<head>) OymeT y:ke HEeKOppeKTHBIM. TeM Ooliee He ciemayeT
BKJIIOYaTh 371eMeHT <blooby> rme-HUOyAb B HOKYMEHTE, MOCKOJbKY OH HE OINUCAaH
B 00bsaBreHNN DTD’. Ecnu B JOKyMeHTe OSIBITCSI XOTSI OBI OJTHA OLTNGKA TAKOTO TUTIA,
BEChb JOKYMEHT OylIeT paccMaTpuBaTbCsl KakK HekoppekmHuwil. OH MOXET MOAYUHSTH-
cg mpaBuiaM (GopMasbHON KOPPEKTHOCTH, HO HE AEWCTBUTEIbHBIM HO TPUUYUHE
YaCTUYHOTO MPOTUBOPEYUUS C TIpaBUIaMU, oTipeaeeHHbIMU B 00bsaBieHnu DTD. Yac-
TO TaKOW ypOBEHb MPOBEPKU OOJIbIIIE MEIIAeT, YeM MOMOTAEeT, HO €r0 HaJlnvue «IpeeT
OYIIY».

B koHlie Halero cmucka HaXoIUTCsl TpeOOBaHUE, TOBOPSIIEe O HEOOXOAUMOCTHU OT-
CBUIKM aHaJM3aTOPOM TepepabOTaHHBIX JAHHBIX MPOTpaMMe UM KOHEYHOMY TOJIb30Ba-

' boabmuHcTBO HTML-0Opay3epoB mbITaloTcsl UTHOPUPOBATH OIIMOKM, CBH3alilible ¢ HapylleHUeM
(hopManbHOU KOppeKTHOCTH mokyMmeHTa. [Tono6iblii (pakT mpuBbYeH [T MONb30BATENS, HAGMIOAAIONIETO
nepMaHEeHTHOE CHUXEHUE KauecTBa web-cTpaiiuil, npeacrasiendsix u Cetu. Ha camom nmene jydiie He 1o-
MycKaTh OIIMOKM CHMHTaKCUYECKOTO pa3bopa, YeM TbITAThCS UX MUCIPABUTh B JaJbHEHIIEM.

2 Ecu BB 3axoTHTe aBTOpU30BaTh 1 X ML-koac web-cTpanuiis, ucnonssyomue teru <blooby>, Bel Mo-
KeTe CIIPOEKTUPOBATh CBOE COOCTBEHHOE paclIMpeHue myteM pa3padbotku ompeaeneHus DTD. B atom moky-
MEHTe OMpeaessieTcsl UCIOIb30BaHUe OOBEKTHBIX CChUIOK 1St BbIOOpKM nHGpopmauuu B XHTML DTD. 3a-
TeM B 3arojiOBKE 3TOTO JOKYMEHTa OINpPENe/sIOTCsS IMOJIb30BaTeIbCKUE CIIELUANbHbBIE JIEMEHTb. B naHHOM
clayyae Mbl uMeeM Jeyio ¢ moakiaccom XHTML.
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Teyo. B aToMm cliydyae IOCTYITHO HECKOJbKO BO3MOXHOCTEM, aHAJIM3y KOTOPBIX IMOCBSAIIE-
HbI BCE€ ITOCJICAYIOIIMEC IIaBbI. OHu o6pa3y10T CJICOAYIOINE KaTCropmum:

*  TOTOK COOBITMI — aHaJM3aTOP MOXET T€HEPUPOBATh MOTOK COOBITUIA: TTOTOK CUM-
BOJIOB pa3MeTKHU MpeobpaszyeTcs B HOBBIM U 0ojiee aOCTPAaKTHBIM TUIT TOTOKA, PU-
YyeM JaHHbIE MOTYT OBITh YACTUYHO 00pabOTaHbI, a 3TOT MPOIECC YIPOIIAETCs Ba-
1Ie TTpOrpaMMoii;

* TMpeacTaBieHHEe 00bEKTa — TaKXke aHaJTI/I3a;F0p MOXET KOHCTPYMPOBaTh CTPYKTYPY
JAHHBIX, KOTOpas oTpaxaeT nHbopMamuio B pasMeTke XML. I[TomoGHast KOHCTpyK-
s TpedyeT OOJIbIlIE CUCTEMHBIX PECYPCOB, HO MOXET OBITh yI0OHEe, MOCKOJIbKY B
3TOM CJIy4ae CO3JAETCs MOCTOSIHHBINM OOBEKT, KOTOPBIN OyIeT COXpaHsThCS Ha MPO-
TSDKEHWU BCETO BpeMEHU 00paboOTKU;

*  rtubpumgHas GpopMa — MbI MOIJIA ObI HA3BaTh TPETHIO KATETOPUIO «TUOPUIHBIM» BbI-
BomoM. OHa BKJIIOYAET aHAIM3aTOPhl, KOTOPBIC MPUOAIOT MpoLeccy 00paboTKu 60-
Jiee «UHTE/LTeKTYATLHBIIT» XapakTep, UCIOJIb3yst HEKOTOPBIE JOITOJTHUTETBHBIC 3Ha-
HUS O TOKYMEHTE C LeJIbI0 KOHCTPYMPOBAaHUS OOBEKTa, 11Pe/ICTaBJASIONIEIO TOIbKO
YacTh Balllero JOKYMEHTA.

[Mprmep (KOTOPOMY HE CTOUT ClieaoBaTh):
npoBepka GopmMabHOM KOPPEKTHOCTM

Ho cux mop XML-aHanu3aToOpbl ONMUCHIBAJIUCh HECKOJBKO MTOBEPXHOCTHO, a ceifyac Mpu-
1IJTO BpEMSI pacIIUPUTh U YIJIYOUTh 3Ty TeMy. Temnepb Mbl MPUCTYIIUM K HallMCaHUIO COO-
CTBEHHOTO aHaJIM3aTopa, MpeAHa3HAYeHHOTO IJIsT TIPOBEPKU (popMalibHO!"| KOPPEKTHOCTHU
JOKYMEHTa. DTOT aHAJIU3ATOP SIBISETCS OIHUM M3 MPOCTCIHUINX, KOTOPBIE TOJIBKO CYIIIEe-
cTBYIOT B pupoae. C ero moMoIiso HeBO3MOXHO BBHITIOJHSTh KaKyl0-JIMOO JabHEHIIYIO
00paboTKy, a MOXHO JIMIIb JaBaTh OMHO3HAYHBIC OTBETHI B CTWJIE «1a» WU «HET».

B maHHOM ciy4ae MBI TIpecienyeM OBOSIKYIO 1iejb. Bo-miepBbIX, Mbl HageeMcCsl HEMHOTO
TMIPUOTKPBITh «TaliHBINA 3aHaBeC» Haj MporeccoM XML-00paboTku — Ha caMOM JeJie pedb
WIET ellle 00 ogHOM Bue 00paboTKM TekcTa. OQHAKO MBI TAKXKE XOTUM MOIYEPKHYTh, YTO
HamucaHue noaxonsiiero Perl-aHanuzaTtopa (Kak W aHajiu3aTtopa IJjis JIloOOro Apyroro
sI3bIKa) TpeOyeT HeMaJIbIX YCUJIMI, KOTOpble MOTYT OBITh ITOTpauyeHbl Ha co3maHue Ooliee
MHTEPECHOTO KO/a, UCIOJb3YIOLIEro OIMH M3 MHOTMX JIOCTYMHBIX Perl-mMomysneii, BbImoJ-
HSTIOIIX CUHTAKCUYeCcKMit pa3dop. st atoro Oyner pazpaboran ¢pparMeHT yrcToro XML-
aHaJM3aTopa, MpeaHa3HaYeHHOTO ISl peaJn3allui BecbMa crielu(uuecKoii 3amadu.

NMPUMEHYAHUE
Hacnaxpantecb paboTol C 3TOM NPOrpaMmoi, Ho, NoXanyihcTa, He NbiTakTeCcb MCNONBL30BaTL 3TOT
koA, B NpodeCCnoHanbHoM npakTmuke! B AaHHOM ciydae He NaeT peyb O peasibHOM MHTerpaumoHHOM
peweHun Perl n XML, a npvBoaMTCS NWLb MAMIOCTPALMA TOFO, YTO MOXET caenatb noaoOHbIn
aHanunaatop. Takxe, 9TO peLleHne HEMONHOLEHHO 1 He BCerga AaeT afekBaTHbIM pe3ynbTaT (Kak
OyneT nokaszaHo B JanbHenwem). lycTb Bac He CMyLLAeT 3TO OOCTOSATENbCTBO, MOCKObKY
B MOCNenyoLwmnx rnasax onvcelBatoTcs peasbHble XML-aHannaaTtopsl 1 Perl-nHcTpyMeHTapui.

Hama nmporpamma npencraBisieT co0oii UK, B MPOLIECCEe BBIMOJTHEHUSI KOTOPOTo pe-
TYJISIDHBIE BbIpaXKEHUsSI COMOCTAaBISIOTCS ¢ oO0bekTaMu XML-pa3MeTku, a Takxxe OTaesi-
0T UX OT TEKCTa. DTOT LMK BHIMTOJHSIETCS 10 TeX Mop, MoKa He 3aBeplIaTcs NeicTBUS T10
nepeMelIeHMIo, T.e. MOKa JOKyMEHT He OyleT oTBevath npaBuiaM (GopMaIbHON KOPpeKT-
HOCTH JIM0O TMOKa peTyJsspHble BhIpaXXeHUST He OyIyT COOTBETCTBOBATh OCTABIIUMCS B TEK-
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CTC 00beKTaM (mpaBuja (opMajbHOU KOPPEKTHOCTU He cobutogarorcs). Ilpouecc cuH-
TaKCUYECKOTO pa3bopa MOXKET ObITh OCTAHOBJICH B PE3y/IbTaTe BHIITOJHEHUS HEKOTOPBIX
JIPYrUX MPOBEpOK (Hampumep, €c/lil OyaeT oOHaApYKEeHO, YTO UM 3ABCPINAIOIIETO Tera He
cOoBHagaeT ¢ HMelCM OTKPBITOrO HayaJbHOTO Tera). Bce 3To majeko OT COBEpIIeHCTBa, 110
B UTOTe BBl MOJYYUTE IPEICTaBICHUE O TOM, KaK paboTaeT aHaJIM3aToOp, MPOBEPSIOIINI
TEKCT Ha COOTBETCTBHE NMpaBWIaM (popMaIbHOM KOPPEKTHOCTH.

JIuctuHr 3.1 — 310 Npoueaypa, KoTopasi aHaau3upyet ctpoky XML-tekcTa, To ecThb
MpOBepsIeT, MPOBEePseT COOTBETCTBME TEKCTa IpaBujaM (QOpMalbHOM KOPPEKTHOCTH,
a 3aTeM Bo3BpaiaeT OyjaeBo 3HaueHHe. C IIeJIbIO JIYYIIEro MOHUMAHUSI CYTU PEryisp-
HbBIX BBIpaXXeHM I ObLIM 100aBIeHbI HEKOTOPBIE MepeMeHHble. Hampumep, crpoka $ident
COIEPXKUT KOI PEeryJsIpHOTO BbIpaxkeHUs, MO3BOJISIONIETO YCTAHOBUTH COOTBETCTBHE
¢ XML-ugeHTU(PUKATOPOM, TIPUMEHSIEMbBIM JJISI DJIEMEHTOB, aTPUOYTOB U MHCTPYKLIMMI
no 0bpaboTKe.

Jluctuur 3. 1. OnemeHTtapHbIi XML-aHann3aTop

sub is_well_formed {
my $text = shift; # IlpoBepsiemens XML-TEKCT.

# llabyoHH UIE CpaBHEHMS.

my S$ident “[: A-Za-z}[:A-Za-z0-9\-\._]1*";# VoeuTuduxaTop.
my Soptsp = "\s*"; # IONOJIHWTENBHOE IPOCTPAHCTRO

my $attl = «$identSoptsp=Soptsp\»{™\»]} *\»», # ATpubYT.

my Satt2 = «$ident$optsp=%optsp’' [’ ]1*'»;# Bapuanr arpubyTa.
my Satt = «($attl|$att2)» : # Joboit aTpmbyT.

my @elements = ( ); # CTeK OTKDHTHX DJIEMEHTOB.

# IIMxJ1 IO CTPOKE C LB BHOOPKM XML-pa3MeTKM.
while( length($text) ) {

# CpaBHEHME C IIyCTEM DJIEMEHTOM.
1f( Stext =~ /"&($ident) (As+Satt)*\s*\/>/ ) {
Stext = $';

# CpaBHEHVE C HAYaJBHEM TErOM BJIEMEHTA .

elsif( Stext =~ /"&($ident) (\s+$att)*\s*>/ ) {
push( @elements, $1 );
Stext = $';

-

# CpaBHeHME C 3aBeplanIM TETOM I2JIEMEeHTA .

} elsif ( Stext =~ /"&\/($ident)\s*>/ ) {
return unless({ $1 eq pop( @elements ));
Stext = §$';

# CpaBHEHME C KOMMEHTAapMEM.

} elsif( Stext =~ /"&!—=/ ) {
Stext = ¢’ ;
# V3bATMe OCTaBIENCS YacTy KOMMEHTAPV .
if( Stext =~ /->/ ) {

Stext =%’ ;

return if( $" =~ /-/ ); # KoMMeHTapmii HE MOXET COIepxaTb "-"
} else {

return;

}
# CpaBHenme c cexkimerr CDATA.
} elsif( Stext =- /"&!'\[CDATAN[/ ) {
Stext =% ;
# JVIckimoueHre OCTAaBIENCS YacTU KOMMEHTAaPMWS.
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if( Stext =~ /\I\]>/ ) {

Stext = $';
} else {
return;
}
# CpaBHeHMe C MHCTPYKIMEN no obpaboTke.
} elsif( Stext =~m|"&\?$ident\s*[M\?2]1+\?> | ) {
Stext = $' ;
# CpaBHEeHME C OOMNOIHUTEILHEMM IpODeaMmu
# (B ciyyae, ecrm 1poberr He BKIIOYEH B KOPHEBOM DIIEMEHT) .
} elsif( Stext =~m|™\s+| ) {
Stext = %' ;

# CpaBHEeHME C CUMBOJIBLHBMM HAHHEMHA .

} elsif( Stext =~ /("["&&>1+)/ ) |
my Sdata = $1;
# IpoBepkKa Ha HAXOXKICHME NAHHLIX BHYTPM 3MEMEHTa.
return if( Sdata =~ /\S/ and not( @elements )) ;
$text = $';

# CpaBHeHMe C OOBEKTHOM CCBUIKOM.
} elsif( Stext =~ /"&$ident;+/ ) {

Stext = $' ;
# HedTo HeNpenBUOEHHOE.
} else {
return;
1
return if( @elements ); # crek Oymer IyCTBM
return 1:

}

IMonesnocTts Perl-mMmaccuBOB 4acTUYHO OOBSICHSIETCS MX CIIOCOOHOCTHIO K MACKMPOB-
Ke (KaK ¥ B Clydae CO MHOTMMHU JIPYIHMIT aGCTPAKTHBIMU KOHCTPYKIMSIMU TaHHbiX)'.
31ech MCIMONb3yeTCsl CTPYKTypa JHaHHBIX, Ha3biBaeMasi cmekom. DTa CTPyKTypa Ha ca-
MOM JieJie SIBJISIETCsI MPOCTO MAacCUBOM, JOCTYI K KOTOPOMY OIPEACISICTCS C MOMOIIbIO
MeTo108 push () u POP (). DaeMeHTHI B CTEKE pacIOJIOXKEHBI 110 MPUHIIUITY «ITOCTSIHUM
npuie, nepsbiM yimes» (last-in, first-out, LIFO). D10 o3nauaer, yro korma mocieaHui
5JIEMEHT IOMEILAETCS B CTEK, TO IEPBLIA 3JIEMEHT OTTyda yaajsercsa. Takoe YCTpoii-
CTBO YIOOHO /ISl 3alIOMWHAHUsI MMEH TEKYIIMX OTKPBITHIX 3JIEMEHTOB, MOCKOJbKY B
11000€e BpeMsI 1100011 HOBBIN 3JIEMEHT 3aKpbhiBaeT MPEAbIAYIIUI 3JIEMEHT, ITOMEIIeHHBIM
B cTeK. Besiknii pa3, Korja Mbl CTAIKMBAeMCs C HAYaIbHbIM TErOM, OH OyJIeT IoMelleH B
CTEK, M OH Xe ynaJisieTcsl U3 cTekKa 1o JOCTUXEHUM 3aBeplialoiiero tera. st Toro uro-
OBl HE HAPYIIATh MpaBuiIa (POPMaIbHOI KOPPEKTHOCTH, KaX/bIil 3aBEPUIAIOIINI TEI 1O~
JKEH COOTBETCTBOBATh IMPEbIAYIIEMY HaYaJbHOMY Tery (B 3TOM ciyyae CTeK OKa3blBa-
eTCca 1IC3AMCHIINMbBIM ).

Crek TpencTaBisieT Bce 2JEMEHTHI, paclooXeHHbIe BIoJb BeTBU XML-nepesa, ot
KOpPHS OO0 TeKYyIIero obpabaTrbiBaeMoOTo 3JieMeHTa. DJIeMeHThl 00pabaThIBAIOTCS B TOM
MopsiKe, B KOTOPOM OHH HaXOASITCSI B JOKyMeHTe. B ciyuae nmpeacTaBieHUs JOKyMEHTa
B BUJIE IepeBa, 3TO OYAET BHIMJISAETh, OYATO Bbl UAETE OT KOPHS 10 KOHIIA OHOI BETBH,

t JI71s1 IOMYYEHMS 101 0JAHHTCABHLIX ¢BeAcnii TT0 aToii TeMe 00paTtuTech K KHUre B. Bogoaaskoro «9H-
wukstonienust Perls (u3natensctBo «[luteps).
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3aTeM Has3az K ApYroi BeTBU W T.O.. [1ogoOHBIN CITOCOO Ha3bIBAETCS MemodoM NOUCKA 6
enyouny. OH SBJSETCS KaHOHUYECKUM U MpuMeHseTcs s oopadoTku Bcex XML-nmo-
KYMEHTOB.

Cy1iecTByeT HeCKOJIbKO MOMEHTOB, TIPOSIBIISIIONIMXCS B clIydae OTCTYILJIEHUS OT CXe-
MBI TIPOCTOTO IIMKJA C 1eJbI0 BHIMOJHEHUSI HECKOJbKUX MOMOJHUTEIBHBIX MTPOBEPOK.
Kom, mpoBepsiionnii COOTBETCTBUE ¢ KOMMEHTapreM, BKIIIOUAeT HECKOIbKO IIaroB 1 3a-
BepIIaeTCsl TPEXCUMBOJBHBII pasfenuTeneM. Takxke HeobXxomuma TMpoBepKa HaJTWUUs
HEIOIMyCTUMBIX MyHKTUPHBIX CTPOK « —» BHYTPU KOMMeHTapus. [IporpaMma mpoBepKu
CMMBOJIBHBIX TaHHBIX, KOHTPOJUPYIOIIasl CTeNeHb 3aMOJHEHHOCTH CTeKa, TaKXe Tpeoy-
€T BHUMaHMsI; €CJIU CTEK IIyCT, MOSIBIISIETCS COO0IIeHNe 00 OIMOKe, IMOCKOJIBKY BHE KOp-
HEBOTO 3JIeMEHTa He pa3pelllaeTcsl HaJu4yue TEeKCTa, OTIMYHOIO OT CIYXEOHBIX CMMBO-
noB. Huxe mpencraBieH KOPOTKHM CITUCOK OMMOO0K, CBA3aHHBIX ¢ HApYIIeHUEM TTpaBU
(bopmaTbHOIl KOPPEKTHOCTHU, paclio3HaBaeMbIX aHAJINU3aTOPOM:

*  uIeHTU(PUKATOp dJIEMEHTAa WM aTpubyTa HEKOPPEeKTHO chopMupoBaH (IIpume-
pe: "12froo," " -Bla" m "..");

*  CHMBOJ, HE SIBJISIOLINICSI Ipo0eaoM, HallJlcH BHE KOPHEBOI0AJICMEHTA;
*  3aBepIUAIOLIMI TET BIEMEHTANE COOTBETCTRYCT 0OHAPYKEHHOMYHAUATBHOMY Tery;

* arpubyT He YIOMSHYT WM MCIIOJb3yeT HEAOMYCTUMYI0O KOMOMHAILIMIO CUMBOJIOB
KaBBbIYEK;

*  MYCTOM 3JeMEHT MPOIMyCcKaeT CUMBOJ ciIala (/) B KOHIIE COOTBETCTBYIOIIETO eMy
Tera;

*  HEeJOMYCTUMBbIIl CUMBOJI TUNA OAMHOYHOTrOaMnepcaiia (&) v yriaoBoil CKoOKU
(<) HaiiieH B CMMBOJIbHBIX JaHHBIX;

* HaliJlcH HEeKOPPEKTHHIMTCT pa3MeTku (mpuMepsl: "' <fooby<"u "<? Bubba?>").

HMcnbiTaem Hall aHaIU3aTOpP B AEWCTBMU Ha HECKOJIbKUX TECTOBBIX Mpumepax. Bos-
MOXHO, HAMMIPOCTE MU 3aBepiieHHbI XM L-10KyMeHT, OTBeJaloluii mpasuiam ¢Gpop-
MaJIbHOM KOPPEKTHOCTU, UMEET TaKO BUI:

Creayrouuii JOKYMEeHT IPUBOAUT K MpPeKpalleHNIo N1eCTBUS aHalu3aTopa Mpu Ha-
nauuuun omn6bku. (IToackaska: oOpaTuTe BHUMaHUE HA 3aBEepLUAIOILUI TEr <message>.)
<memo>
<to>self</to>
<message>Don’ t -forget to mow the car ard wash the
lawn.<message>
</memo>
B nokymMeHTe MOTYT BCTpe4yaTbCs M IPyrve BUAbl CUHTaKCUUYECKUX OIIMOOK, W Halla
IIporpaMma HaiaeT OOJbIIMHCTBO M3 HUX. OIHAKO HEKOTOPbIe OIIMOKM OCTAIOTCSI HE00-
HapyXeHHbIMU. Hampumep, B npuBeieHHOM ¢dparMeHTe KojAa NOJKEH YKa3blBaThCs
JIMIIb OJWH KOPHEBOW 2JIEMEHT, HO Hallla MporpaMmma JOIycKaeT Hajauuue Oosiee uyeM
OJIHOTO 3JIEMEHTA:

<root>l am the one, true root!</root>
<root>No, | am!</root>
<root>Uh oh...</root>

Wrak, kakue emie mpo0iaeMbl MOTYT BO3HMKATh B 3TOM ciiydae? CHMHTaKCHMYECKUM
aHaJaM3aTOp HE MOXeT oOpabareiBaTh OOBSABICHME THUIIA HJOKYMEHTa. DTa CTPYKTypa
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WHOTJAa OTOOpaXkaeTcsli B 3ar0JIOBKE NOKYMEHTAa, KOTOPBIM U ompenesseT oO0bsBIeHUS
DTD, ucnonb3yemble MpOBEPSIOUIMMU JOCTOBEPHOCTh aHAJIM3aTOPAMU, a TAKXKE MOXET
OOBSIBIATh HEKOTOPbIE CYIIHOCTU. McTosib3yss mpucyuiMii aHaaIu3aTopy Creluainu3u-
POBaHHBIN CUHTAKCHUC, CKOHCTPYUPYEM ellle OOUH LMK, TpeIHa3HAYCeHHBIH IS 00bSIB-
JICHUS TUTIA TOKYMEHTA.

HaubGonee 3HAYUTEIbHBI HENIOCTATOK HAILIEr0 CMHTAKCUYECKOTO aHaln3aTopa Ko-
PEHUTCSI B METOJIE, TPUMEHSIEMOM LTSI pa3pellieHUs] 00beKTHBIX CChUIOK. OH MOXET Ipo-
BepSATh 0A30BbINi CUHTAKCUC OOBEKTHBIX CChUIOK, HO HE CITIOCOOEH PacIIUMpsTh CYIIHOCTH
U BKJIIOYaTh X B TCKCT. [loyemy xe Tak mporcxoaut? CuuTaercsi, YTO CYI[HOCTb MOXET
coJiepkaTh HEYTO Oosibliiee, YeM OOBIYHbIE CUMBOJIbHBIE JaHHbIe. OHAa MOXET BKJIIOYaTh
KOJl pa3METKHU, KOTOPBIIi BAPbUPYETCS OT OTIAEIBHOTO 3JIEMEHTA 0 OOJIbIIOr0 BHEITHETO
daitna. CynHOCTH TakXXe COIEpPKaT CChUIKM Ha JApYyrue oObeKThl, TAaK YTO MOXET MOTpe-
60BaThCSI HECKOJILKO TPOXOJOB /ISl TTOJTHOTO pa3pelieHUs OJHOM OOBEKTHOM CCBHLUIKU.
AHanu3aTop naxe He MPOBepsieT, OObSIBICHBI JIM CYITHOCTU (3Ta Oornepalusi HEBO3MOX-
Ha B JTIOOOM cilyyae, TOCKOJIbKY HEIOCTYyNEeH METOJ, MPUMEHSeMbIii MPU YTEHUU CHUH-
Takcuca TUMOB JOKYMeHTOB). [Ipu aTOM BbIcOKa BEPOSITHOCTD ITOSBJICHHS B TOKYMEHTE
olIM0O0K, He OOHApyXKMBaeMbIX aHaAU3aTOPOM. JIJ1s1 TOro 4ToObl MU30eXKaTh YIIOMSHYThIX
npoGJieM, ClIeAyiTe yKa3aHHBIM HUXE MpaBUjiaM:

* no0aBbTe LMKII pa360pa C LEeJIbIO CYUTHIBAHUS OOBSIBIECHUS TUIA JOKYMEHTaA IIC-
pea BBINTOJIHECHUEM JIt0OOTO TUMA CUHTaKCUYECKOTO pa360pa. Byz[yT nIpoaHalnu3un-
POBAHBI U COXPAHEHBI BCC 00bsBICHUS CYIIHOCTH JOKYMEHTOB, ITO3TOMY ITO3JHEC
MO2HO pa3peiiaTtb O00BEKTHBIE CCBIJIKH;

* B Clyyae YIOMUHaHUS OOBbSIBJIEHUS TUMA JOKYMEHTA BbIIIOJHUTE pa3dop DTD,
B pe3yJbTaTe 4ero 00ecrneymBaeTCs CUMThIBAHUE JIIOOBIX OOBSBICHUI CYIIIHOCTH;

* B OCHOBHOM IMKJIC pa3p€lIuUTE BCE 00BEKTHBIE CCHUIKU MO MEPE UX MOABJICHU . Chvit
00BEKThI AOJKHBI ObITh IIpoaHaJIU3HUPOBaHbI HAPAaBHE C IMPUCYILIUMU UM OOBEKTHBI-
MMU CCbLJIKaMMu. O6pa60TKa JIOJIXKHA OBITh HUKJIMYECKOM 1 BKJIIOYATh HECKOJIBLKO BJIO-
2KEHHBIX TUKJIOB, PEKYPCHUIO U APYTUEC CIIOXKHBIC ITPOIrpaMMHBIC KOHCTPYKIIUH.

U BOT, (IPOCTOI aHAIM3aTOP MIPEBPATUIICS B CIIOXHOTO MOHCTpa! OTCI0na MOXHO clie-
JIaTh BBIBOM, YTO TeOpUst pazdbopa XML-Koja mpocTa TOJBKO Ha MEePBbIi B3MJIsAI, Ha MpaK-
THUKE X€ OHa YCIOXHSIETCSI 04eHb ObICTPO. DTO yNpaXHeHUe ObUIO TOBOJBHO IMOJIE3HBIM,
MOCKOJIBKY OHO SIBHO TIPOJIEMOHCTPUPOBAJIO, YTO BOBJIEYEHO B MPOIECC CHHTAKCUYECKOTO
pa3bopa, OMHaKO MBI He 0100psieM HamrcaHKe MOT0OHBIX MporpaMM. HarmpoTuB, MBI OXKK-
JlaeM, 4TO BBl BOCIOJIb3YyeTeCh pe3ybTaTaMU MCYEPIbIBAIOIIeil pabOThl, yKe MpoaeTaH-
HOW MpY pa3paboTKe CUHTAKCUYECKUX aHAIN3aTOPOB.

Anannzartop XML.::Parser

CosznaHue aHajiuM3aTopa TpeOyeT BhIMOJHEHUsI 00JblIoro oobeMa padborsl. HeBo3zMoxk-
HO OBITh YBEPEHHBIM B TOM, YTO MIPY HAMTMCAHU Y TIPOTPAMMBbI YYTEHBI BCE MOMEHTbI, MTOKa
He OyZeT BBITTOJHEHO BCECTOPOHHEE TeCTUpOoBaHuUe Kona. J[o Tex rmop moka Bbl He MprUo6-
pereTe NOCTaTOYHbBIN YpPOBeHb KBATUGMUKALMU, BalllU MPOTPpaMMBbl OyIyT MelJIeHHbBIMU
U TOTPEOSIOIIMMU O0JIbIION 00beM BBIYMCIUTENbHBIX pecypcoB. OmHAaKO B HACTOSI-
1ee BpeMsl CylIeCTBYET MHOXECTBO BbICOKOKAUYE€CTBEHHBIX, O€CIJIATHO pacipocTpaHsie-
MBIX U TIPOCTHIX B MpUMeHeHUU MakeToB XML-aHanuzatopoB. [IporpaMMUCTBI, KOTO-
pble Ha MPOTSXKEHUM MHOTUX JIET 3aHMMAaJUCh BolpocamMu compsikeHus Perl u XML,
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pa3paboTaiu UeJbli psifi TEXHUUYECKUX MPUEMOK U «U3IOMUHOK», 3HAUYUTEJIbHO 00Jer-
YapIIMX Ballly XXU3Hb.

Kakum xe obpazom Perl-mporpaMMuCTbl MOTYT MOJYYUTh AOCTYI K TOTOBBIM MOJY-
JISIM C 1IeJIbI0 UX IPUMEHEHUSI B CBOMX cOOCTBeHHBbIX nmporpammax? Ilpoiie Bcero obpa-
TUThCA KO Beeobbemiiouicil apxusHoii cetu Perl (Comprehensive Perl Archive Network,
CPAN). 31ech MOXHO MOJYYUTb CBOOOJHO pacrpocTpaHseMble Perl-monynau, ucxon-
HBIIl KO/ KOTOPBIX SIBJISIETCS OTKPBITHIM. EC/IM BbI 10 CUX MOp HC MOJIb30BAIUChH CETHIO
CPAN, Hacrajia mopa U3MEHUTb CBOE OTHOIIEHKE K 3TOMY BOIIPOCY U MHTEIPUPOBATHCS
B MUPOBOE COOOIIECTBO MPOTPAMMUCTOB. B 3TOI ceTr MOXHO HAWTU MHOXECTBO MOIY-
neit, CO3NaHHbBIX ONMBITHBIMU TTporpammuctamMu Ha Perlu XML, pemiMBiunMy nogenurhb-
csl CBOMMM HapaboTKaMU C OKPYXalOIUM MUPOM.

[IPUMEYAHNE
He cnepyet npenctasnsats cetb CPAN B Buae kaTanora rotoBbIX NPOrpaMm, npegHa3HauyeHHbIX AJist
pelleHns Bcex 3a4ad, CBsidaHHbIX ¢ XML-koamposaHuemM. Ckopee 3T0 Habop MHCTPYMEHTOB, CBOErO
poza dbyHAAMEHT, Ha OCHOBE KOTOPOro MOXHO CO3[aBaTb CBOM COOCTBEHHbIE MPOrpamMmel. HekoTopble
MOZY/IM HOCAT CrieuunasibHbI XapakTep 1 OPUEHTMPOBaHBI HA PabOTy B COCTaBE TakMX NMOMYJISiPHbIX
XML-npunoxeHunii, kak RSS n SOAP. BofbLLUMHCTBO Xe MoayJiei HOCAT 0OLLMIA XapakTep U MOryT
NPUMEHSTBCS AN PeLleHns Apyrux 3agad. KoHeYHOo, He UCKITioYeHa BEPOSITHOCTD, YTO Bbl HE HaaeTe
HYXHbI MoAayJb. B 3TOM cnyyae MOXHO Bocrnonb3oBaTecst XML-MoaynsmMu obLLero HasHavyeHus,
a[lanTMPOBaB VX C LIeSbIO PELLEHMS KOHKPETHBIX 3a4a4. Mpouecc agantauumn 6yaeT pacCMOTPEH B
OanbHenLeM.

CyliecTByeT ABe OCHOBHbIE KaTeropuu pasnudyuii Mexny XML-aHanuzatopaMu.
Tak, pazaudaercsi IPUMEHSIEMbII CULb CUHMAKCUYECK020 PA300PA, TOCPEACTBOM KO-
TOPOTO BbINOJIHAETCSI 00paboTka XML-koga. B yacTHOCTH, NpUMEHSIETCS HECKOJbKO
pa3IUYHBIX CTPATeTUId, TAKMX KaK MOCTPOCHUE CTPYKTYPHI JaHHBIX WM CO3JaHUE TO-
ToKa coObITUil. JIpyroit aTpuGyT, MPHUCYIHiIl aHAIM3aTOpPaM, HA3bIBAETCSl CMENEeHbIo
3aeepuienHocmu cmandapmos. CHeKTp 3HAYEHUU 3TOro aTrpudyTa BapbUpyeTcsl OT y3KO-
crelMabHbIX 10 UCUYEPITBIBAIOIIUX PELIEHU, OCHOBAaHHBIX Ha Pa3/IMYHbBIX CTaHIApTaXx.
IMpuyem GasaHC MJIaBHO MepeMelaeTcsl B HalpaBJIeHUU OT HETPaA LIMOHHLIX pelieHu i
K CTaHIapTHbIM HapaboTKaM, [0 Mepe TOro Kak coodiectBo Perl-pazpadoTuukoB pea-
JIM3yeT OCHOBHBIE CTaHAapThl, Takue Kak SAX u DOM.

Monyne XML : : ParsersBisieTcs MpenliecTBeHHUKOM Bcex XM L-mpoueccopoB, ocHO-
BaHHBIX Ha Perl. DToMy aHanM3aTOPY MPUCYILlEe MHOXECTBO CBOWCTB, BKJIOYAsl HAJIM4YUE
Pa3IMYHBIX CTUJIEH CUHTAKCUYeCKOTOo pa3bopa. KoHeuHO, 3TOT aHaIM3aTOp HE COBMECTUM
CO MHOTMMU CTaHIapTaMU, HO 10 CUX MOP, B CWJIY psijia MPUUYUH, SIBJSIETCS IIIMPOKO pac-
MpocTpaHeHHbIM. M 3T0ii MOMyJISIPHOCTH COBEPIIEHHO HE MelaeT To, uTo XML : : Parser
ncnoab3yeT HectaHgapTHbie APl 1 TpeGyeT 0CTOPOXHOCTH MPU OCYIIECTBIEHUN HEKO-
TOpBIX onepanuii. JleiicTBUTEbHO 3TOT aHAJIM3ATOP 0OecIeurBaeT MpruemMaeMoe ObICT-
poneiicTBue U ruOKOCTh MPU pa3dbope TOKYMEHTOB, HO 3TUM €ro MpeuMyllecTBa U orpa-
HUYUBaOTCs. BO3MOXHO, MOMYJISIPHOCTh 3TO MPOTPaMMBbI CBsI3aHa ¢ YYBCTBOM MEPBOt
JITOOBU, MCIBITBIBAEMOIl MHOTUMU JIIOABMM 1O OTHOIICHUIO K COOBITUSM U BelllaM UX
oHOCTU. B 11060M ciiyyae, MpakTUYeCKU BCE MOIYJIM U MPOTPaMMbl, UMEIOIIME OTHOIIIE-
Hue Kk Mupy Perl u XML, ocHOBaHBI Ha IpuMeHeHU MonyJist XML: : Parser.

HauunHas ¢ 2001 roma ctaau MOSIBJASITbCSI HOBble HU3KOYPOBHEBbIE MOAYJIM-aHAIN-
3aTOPbl, OCHOBaHHbIE Ha OBICTPONEIMCTBYIOIIMX U TOAAEPXKUBAIOIIMX MHOTUE CTaHIap-
Tl OMGIMOTEKAaX. B CKOpOM BpeMeHU Mbl BKpaTiie OCTAaHOBUMCS 1A 3TUX MoayJsax. Ho
HaYHEeM C pacCMOTpeHust monyJist XML : : Parser, oTaaB OJKHOE €ro 3acjiyraM U MHOTO-
YUCIEHHBIM (DYHKIIMOHAJIbHBIM CBOMCTBAM.
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Eme Ha 3ape BosHUKHOBeHUsI XML nporpammuct no umenu Jxeiimc Kinapk (James
Clark), BOCIIOJIb30BaBIINCh BO3MOXHOCTIMMU s3biKa C, pa3zpaboran 6ubanoreky XML-
aHanau3aTopa nox HaszBaHueM Expat'. Biaaromapst 6eIcTponeiicTBUIO, 3P HEKTUBHOCTU U
CTAaOUJIBHOCTHU TOT aHANU3ATOP BCKOPE CTaJ CTaHAApPTOM «Ae-dakTo» AJs MIOTHX MPo-
rPaMMUCTOB, 3aHATHIX Npobiemamu uHTerpanuu XML u Perl. C uensio obierdyeHus
samaun wHTerpauu Jlappn Yomun (Larry Wall) paspaboran Hu3sKoypoBHeBYyo API-616-
JIMOTEKY, BKJIIOUMB ee B cocTaB Moayast XML : : Parser : : Expat. 3ateM OblI1 HaaCTpOEH
ellle OJWH BEPXHUU ypOBEHb, MOJTYUYUBIINN HazBaHUe XML : : Parser. DToT aHanuszaTop
o01Iero Ha3HaAYeHUSI MOT IPUMEHSIThCS IPU PEllIeHUU pa3InyHbIX 3a1a4y. biaromaps nmon-
nepxke Kinapka Kynepa (Clark Cooper) ananuzatop XML : : Parsercran ¢pyHIaMEeHTOM
MHOI'MX pa3paboTaHHbIX XML-Monyneii.

Cexkpert ycnexa aHanuzatopa XML : : Parser 3akimouaeTcs B MPUMEHEHUM BO3MOX-
HocTell a3bika C. B npeamecTByoiux naparpadax yxe paccMaTpHUBaJIOCh CO3JaHue Mpo-
CTOTO aHaju3aTopa, ocHoBaHHoTro Ha Perl. Eciu Bocmosib30BaThbCcs HAllUM IIPUMEPOM
C 1LeJblo 00paboTKu 60binoro XML-10KyMeHTa, 3TO MOXET IMPUBECTU K OOJBIIUM 3a-
TpataM BpeMeHu. KoHeuHo, moJHOoGYHKIMOHaIbHbIe XM L-aHanu3aTopsl, CO3TaHHbIE
Ha ocHoBe Perl, MOryT mepeHOCUTbHCS Ha JIIO0YI0 CUCTEMY, HO UX OBICTPOAEIICTBHUE HEBE-
nuko. boyiee BbIcOKasi MpOU3BOAUTEILHOCTh HAOMIOAAIOTCS B ClIyyae CKOMITMJIMPOBAH-
HbIX Ha 0a3e C aHanMM3aTopoB, TakuxX Kak Expat. [Ipuuem, Kak u B ciydae ¢ J100biM Perl-
MoJayJieM, OCHOBaHHbIM Ha C-kone (6yiaromapsi HaIUMUYMIO CTaiAapTHoi OMOIMOTEeKH
Perl, XS% HUYTO He MelIaeT LIMPOKOMY PaCIpOCTPAHEHUIO MOJOOHBIX MOLYJEN), TIpU
HMCII0JIb30BaHUM aHanu3aTtopa XML : : Parser He omyiiaetcsa Haauuue Expat.

[prmep: n cHoBa nporpamMmma
NPOBEPKN (POPMaASIbHON KOPPEKTHOCTU

C 1eabl0 MJUTIOCTPpAllMM BO3MOXHOCTe Mmoayst XML : : Parser cHoBa BepHeMcCsl K IpO-
0JieMe mpoBepKU (PopMaabHOU KOPPeKTHOCTU. MHCTPpYMEHT, MPUTOAHBINA JJISI BBIIOJI-
HEHUS 3TOH 3aJauyu, MOXKeET OBbITh JIETKO CO3/IaH C TOMOIIbl0 aHanu3aTopa XML : :Parser,
KaK IMoKa3aHo B JUCTUHTIE 3.2.

JNuctuHr 3.2. lNporpamma nNpoBepkn GopmasbHOM KOPPEKTHOCTW, Co3aHHast Ha 6ase
moaynsa XML::Parser

use XML::Parser;

my $xmlfile = shift @ARGV,; # damnm mns cuHTaxCUYIeCKOTO pa3bopa

# Vmaomanz3aims OoObeKTa aHaImM3aTopa M pa3bop CTPOKW.

my Sparser = XML::Parser->new( ErrorContext => 2 );

eval { $parser->parsefile( $xmlfile ); };

# Vndopmaimst o6 ommbrax, IPMBEIIMX K OCTAaHOBY IIpollecca

# cuHTarxCcu4Yeckoro pazbopa, mbO U3BeleHre 00 yCIexe.

if( %@ ) {
$@ =~ s/at \/.*?$//s; # ymamemme HOMepa CTPOKU MOAYIA.
print STDERR «\nERROR in “$file”:\n$@\n»;

! Ums IxeitmMca Kiapka mmpoKo U3BECTHO B cpee paspadorunkon na s3sike XMI.. OH HeyToMUMO
yYTBEpKAaeT CBOM CTaHAAPThI B cocTaBe KoHcopuuyma W3C, pazpabaTbiBasi CBOOOIHO pacrpocTpaHsieMble
HHCTpYMenThl. Pe3ynbTaTsl ero paboT pasMmeleHbl na web-ysie http://www.jclark.com/. Kiapk Takxe siBJd-
€TCS aBTOPOM PEKOMCHAAIIMOHHBIX ToKyMeHTOB HO XSLT n XPath, D1u jlokyMeIThl MOXHO 1aiiTit Ha web-
y3ne http://www.w3.org/.

2 JOMOJHUTEIbHbIE CBEACHUS MOXHO HAIITH Ta Man-cTpatiiie KoMaHabl perlxs.
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} else {
print SIDERR «"Sfile" is well-formed\n»;

>

IMpuctynuM K pacCMOTPEHUIO CTPYKTYpbl MporpaMMbl. CHauajga cO30aeTcsl HOBBIM
oObekT XML : Parser, npegHa3HaYeHHBI I BLIIOJIHEHUS CUHTAKCUYECKOTO pa3dopa.
Bbrnaromapst ToMy 4TO BMECTO BbI30Ba CTATUYECKOM (DYHKIIMU HCIIONB3YETCS OOLCKT, MOX-
HO CKOH(UTYpUpPOBaTh aHAIM3aTOP OIMH pa3, a 3aTeM 00pabaThiBaTh pa3IMYHbIe (Dailjbl.
IIpu 3TOM He TpeOyeTcs MOBTOPHOE CO3IaHue 3TOU mporpaMMbl. Bo BpeMsi BHIIOJIHEHUST
CUHTaKCHUYeCKOTo pa3zbopa ¢haitjloB OCTAOTCS HEU3MEHHBIMU BCE IMOJIb30BaTEIbCKME Ha-
CTpOIKM, a TaKKe He 3aTparuBaeTrcs aHanuszaTtop Expat. I1ocie 3aBepiieHus1 paGOTHI IIpoO-
U3BOAUTCS OUMCTKA.

3areM B cocTaBe 0yioKa eval BeI3biBaeTcs MeTod parsefile().DTo cBSI3aHO C TeM,
yto aHanu3atop XML : Parser mposiBiaseT M3JUIIHIOK «PEeTUBOCTb» MpU 00paboTKe
olun0OOK, BBISIBJIEHHBIX Ha 3Talle CMHTaKcuyeckoro pazoopa. Eciam xe 610k eval He
WUCMOJIb3YETCs, BBIMTOJHEHNE MPOTPaMMbl MOXET 3aBEpIIUTHCS qJocpouyHo. U mpuum-
HOI 3TOr0 MOXKET CTaTh BHINOJHEHUE OYMCTKU. B ciyyae BOSHUKHOBEHU S KaKO-1100
oMOKU MpoBepsieTcst copepxumoe repemcHioil $@. Ecnu mMmeer MecTto olmbOKa,
MPOU3BOAUTCS yAaJ€HUE COOTBETCTBYIOIIENW CTPOKM MOIYJS, a 3aT€M BBIBOAUTCS Ha
reyaTb COOTBETCTBYWIIee coobmeHue. [Ipy mHMIManNM3auum oObeKTa aHaau3aTopa
ycraHaBiauBaetcsd onuuss ErrorContext => 2. AHanu3zaTtop XML: : Parser Bkiouaer
HECKOJbKO OTIMIA, TO3BOJSIONIUX YCTAHOBUTh KOHTPOJIb MPOIecCa CUHTAKCUYECKOTO
paszbopa. B kauecTBe OHOI U3 TAKMX OMIMI MOXHO paccMaTpuBaTh AUPEKTUBY, OTChI-
JlaeMylo HelmocpeacTBeHHO aHaiu3aTtopy Expat. DTa nupeKTHBa MCIOJb3YeTCs C LEbI0
3allOMUHAaHUS CONEPXKUMOro, B KOTOPOM Mpou3ouliaa omnbdka, a Takxke JJsi COXpaHe-
HUS OBYX CTPOK, IMpenllecTBYIOIIMX olinbKe. 3aTeM BBIBOAUTCS Ha IevaThb COOOIe-
HUe 00 olunbKe, B KOTOPOM YKa3bIBaeTCs HOMEP CTPOKM, colepkKalleil oluoKy, a Tak-
XKe oToOpaxaeTcs: 00JIacTh TEKCTa CO CTPEJIKOI, yKa3blBalollleil Ima caMy OIIMOKY.

Huxe npuBonutcs npuMmep coodineHus: o6 omubke, oTodpaxkaeMoro mporpamMMoi
MIPOBEPKU CMHTaKcuca (Hallla IporpaMMa Ha3biBaeTcsl xwf, abopeBuaTypa, oOpa3oBaHHas
ot cioB «XML well-formedness» (bopmanbHas KOppeKTHOCTh Koga X ML)):

$ xwf chol.xml

BHHR in 'chGl.xml':

not wetll-formed (invalid token) at line 66, column 22, byte 2354:
<chapterid="dorothy-in-o0z">

<title>Lions, Tigers & Bears</title>

_____________________ Eal

O6paTuTe BHUMaHWEe, HACKOJBbKO MPOCTO ObLIO YCTAHOBUTD aHAIM3ATOP U TTOJTYYUTD
HeTpUBUAIbHBIE pe3yabTaThl. JIJIs1 OLlEHKU OBICTPOAEHCTBUS MPOTPpaMMbl HEOOXOAMMO
3aIlyCTUTD €€ Ha BhITIOJIHEHUe. B yacTHOCTH, Tipu BBOJE KaKO-TMO0 KOMaHAbl pe3yabTaT
0TOOpaXKaeTcsl 3a MO0 CEKYHIIBI.

Pabouee KoHdUTrypupoBaHue aHaIM3aTOPa MOXET BBITTOJHATHCS Pa3TUIYHBIMU MTYTSI-
mu. HanmpuMep, MoXeT MOTpeOOoBaThCs 3alIpeTUTh BHIIIOJIHEHUE CUHTAKCUYECKOTO pa3do-
pa daiinos. Eciu HEoOXOAMMO MPOU3BECTU CUHTAKCUYECKUI pa3dbop TEKCTOBBIX CTPOK,
BOCITIOJIb3yiiTeCh METOIOM par se (). Takxke MmoxeT morpedoBarbest onuust NoExpand => 1,
3aMeHsoIIasl CTaTTAapTHOE pacIiMpeHe CYIIHOCTH MPOoLeaypoil Balllero COOCTBEHHOTO
OMpeneNuTeNs] CYIIHOCTeNH. DTa OMIUSA MOXET MCIOJIb30BaThCs ISl MPEeaOTBpalleHUs
OTKPBITHS BHEITHUX CYIIHOCTE!, OTpaHMYMBasi TeM CaMbIM 00JIaCTh MPOBEPKU CUHTAK-
cuca, OCyIeCTBASIEMOI aHAIM3aTOPOM.
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HecMotps Ha TO, 4TO MporpaMma MpoBepku (GopMaJbHON KOPPEKTHOCTH SIBJISIETCS
BeCbMa IIOJIE3HBIM MHCTPYMEHTOM, IIpM 4yacTtoil padore ¢ XML-daiiiaMu ero BO3MOX-
HOcTell OymeT ABHO HeJocTatouno. B ciemyiomieMm pasmene paccMaTpuBaeTcs, Kakylo
BaXHYIO POJIb UTPAeT aHAJIM3aTOp MpH Tiepenade JaHHBIX B porpammy. [Ipu aTom mox-
YepKUBAETCS BaXKHOCTb MPABWILHOTO BHIOOpA CTUJISI CMHTAKCUYECKOTO pa3dopa.

Ctunn cnHTakcmyeckoro pasdopa

Ananuzatop XML : Parser mommepxXuBaeT HECKOJBKO Pa3lIMYHBIX CTUJIEH CHUHTAKCH-
4YecKoro pazbopa, MPUMEHMMBbIX JJISl peajiM3allui pa3jiMyHbIX CTpaTeruii pa3paboTKu.
Wcnonmn3yeMslil cTUIb HEe U3MEHSIET MOPSIIOK CUMThIBaAHUSI aHatu3atopoM XML-kozaa.
Cxkopee oH mnepeonpeaesieT popMar Ipe/IcTaBICHHUA Pe3yIbTaTOB CUHTaKCUYECKOTO pa3-
6opa. M eciau Bl HyXJaeTeChb B HEMPOTUBOPEUUBOU CTPYKType, MpelHa3HAYeHHON IS
XpaHEeHUS! TOKYMEHTA, Bbl €€ IMOJy4yuTe. A eclii Bbl MpPeArovYuTaeTe UMETh aHaIMU3aTop,
C110COOHLIT BBI3BIBATL HAOODP IMOJIB30BATENBCKUX IPOLEAYP, TO U B 3TOM CJIy4ae 0CODBIX
npo6seM He BO3HUKHET. HacTpolika cTuis nocturaeTcst myTeM MHULIMAJIU3aluu 00beK-
Ta, OCYILECTBASIEMOUN MpUCBaMBaHUEM 3HAuYeHUs aTpuOyTy style. [lanee mpouszBoauT-
Cs KpaTKHIT 0030p AOCTYMHBIX CTUJIEH:

*  omaadka (debug) — Tipu UCMOJIBL30BAHUU ITOTO CTUJISL TIPOMU3BOIUTCS BBIBOA JO-
KyMeHTa B MoToK STDOUT, mpuyeM MOKYMEHT OThOpPMAaTUPOBAH B BUIE CTPYKTY-
PHI { BJOXeHble 3JIEMeHTHI pacIiojlaraloTcs ¢ oTCTynoM). Meton parse () He BO3-
BpalaeT MmporpaMMme Kakue-JM0o IMoJie3Hble TaHHBIE;

*  depeeo ({ree) — BTOT CTUJIb CO3MACT MEPAPXMUECKYIO CTPYKTYPY DAHHBIX B op-
Me IepeBa, KOTOpOoe MOXeT 00pabaTeIBaThCs IIporpaMMoii. DTa ¢popMa COOepKUT
BCe JIEMEHTBl U WX JAaHHBIE, TIPUUYEM €€ CTPYKTYpa BKITIOUAET BIIOXKEHHBIE XOII-
OOBEKTH M MAaCCHUBBHI;

*  o0sekm (object) — Kak U B CiIydyae C IepeBOM, BO3BpalllaeTCs CChLIKA Ha UepapXu-
YEeCKYIO CTPYKTYPY JAaHHBIX, KOTOpas IpeACTaBiseT TOKyMeHT. OIMHaKo B 3TOM
cllydyae BMECTO MCITOJIb30BaHMSI TMPOCTHIX arperatoB MaHHBIX, MOTOOHBIX XdII-
00BbeKTaM U CIIMCKaM, IPMMEHSIIOTCS 00beKThl, BKIoUaomue XML-pa3merKy;

. npouyedypul (subs) — 3TOT CTUJb IMO3BOJSIET YCTaHABIUBATD PYHKUUU 00pamHO-
20 6b1308a, TIpelHa3HauyeHHbIE N1 00pabOTKM OTAEIbHBIX 3JeMEHTOB. B aToMm
cllyyae CO3/aeTcsd IMakeT MpOoleayp, BbI3bIBaeMbIX MOcCjie 00pabaTbiBaeMbIX UMU
9JIEMEHTOB. 3aTeM aHajlu3aTopy cOooOLIaeTcss 0 HaJuuuMu MOAOOHOro mnakera c
nomouipio onuuu pkg. Besakuil pas3, korga aHanauM3aTop BCTpevyaeT HayallbHBIN
Ter aseMeHTa <fooby>, HauMHaeTcsd mouck Mmeroma fooby() BHYTpU makera.
ITocne Toro kak aHajJM3aToOp BCTpeYaeT 3aBEepIIAIOIIMUI TeT 31eMeHTa, MpeATnpu-
HHUMaeTCs IOIBITKAa BhI3oBa (GyHKIMM _fooby(), BXxoaslineil B COCTaB IIaKeTa.
IIpu sToM aHanu3aTtop mnepefaeT KPUTUUYECKU BaXHYI0 MHOOpPMalUIO, Halpu-
Mep, CCBUIKM Ta comepXuMoe W aTpuOyThl (hyHKIHI. Biarogapst aTomy ctaHo-
BUTCS BO3MOXHBIM BBITTOJIHEHUE 00pabOTKU CO CTOPOHBI MOJIb30BATEI;

*  nomok (stream) — Kak u B ciydyae co ctuiieM Subs, MOXHO OIpenesisTh obpar-
HbIE BBI3OBHI, peanu3yioline o0paboTKy KOHKPETHBIX XML-KOMIIOHEHTOB, IpH-
yeM oOpaTHBIe BBI3OBBI HOCIT Ooyiee OOLIMIT XapakKTep, YeM HMMeHa 3JIeMEHTOB.
MoXHO co3aaBaTh (PYHKLIIH. UMEHYeMble 00pabomuukamy, KOTOPbIE BbI3bIBAIOT-
Csl TaK Ha3bIBAEMBIMU «COOBITUAMU». B pojiu COOBITUSI MOXET BBICTYNAaTh HaYaIo
aJIeMeHTa (7110001 3JIEMEHT, a He IIPOCTO OIpeaeICeHHBIM COPT TAKUX 3JI€MEHTOB),
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Ha0op CMMBOJIBHBIX JaHHBIX IMOO MHCTPYKLUS 110 00paboTke. Perucrpaius na-
KeTa o0paboTunKa Mpou3BOAMTCS ¢ Momolibio ornuuu Handlers nmnbo merona
setHandlers();

o  Hacmpaueaemuiii (Custom) — MOXHO oOpa3oBaTh noakiacc kiacca XML :Parser
Ha OCHOBE ITOJIb30BaTEJIbCKOro o0bekTa. [lomoOHast orepanust TOBOJBHO 4acTO
npuMeHsieTcst ipu co3gannu API B cTiie aHanmm3aTopoB, IpenHa3HaYeHHBIX IS
6oJsee cieMUPpUIHBIX TpUIoKeHnil. HarpuMep, momoOHas cTpaTerusi MOXeT Ipr-
MeHsTbcsa monysieM XML : Parser: :PerlSAX ¢ uenbio peanusaldyd ctaHgapTa
00paboTku cobbITUIl SAX.

JIuctuHr 3.3 npencrasisieT coboil o6pasell MporpaMMbl, UCIOJb3YIOLIEH aHATIM3aTOP

XML : : Parser. 3mech atpubyTy Style NpHCBOCHO 3HaueHue Tree. Haxo/sich B 9TOM pexu-

Me,

aHaJIM3aTop CYUTHLIBACT BECH XML-,Z[OKyMCHT B IIpoLecce NOCTPOCHNA CTPYKTYPbI 1aH-

HbIx. TTociie 3aBeplleHMsT 3TOIl PabOTHl YCTAHABIMBAETCS CBSI3b MEXIY MPOTpaMMOil U
COOTBETCTBYIOLLEH €/ CTPYKTYypOM.

JNluctuur 3.3. NeHepaTop XML-gepeBa

use XML::Parser;

# WHnumanusaums aHanusaTopa W cuYuTbiBaHwe danna.
Sparser = new XML::Parser( Style => "Tree" );
my $tree = $parser->parsefile( shift @ARGV );

# TMpeobpasoBaHve CTPYKTYypbl B MOCNEO0BATENbHYIO (POpMY .
use Data::lumper;
print Dumper( $tree );

Iipn mepekmodyennn B pexxum gaepea meron parsefile O BosBpalaer CCbUIKY Ha

CTPYKTYPY IaHHBIX, COAEPKAIIYI0 JOKYMEHT, KOTOPBI KOIUPYETCs C IIPUMEHEHUEM
X3II-00bEKTOB U cIMCcKOB. Moayap Data: : Dumper nmpuMeHsieTcs sl ipeobpa3oBa-
HUSI B IIOCJIEIOBATEIbHYIO (POPMY CTPYKTYpP JaHHBIX, a TAKXKe IJISI IIPOCMOTpa Pe3yiib-
TaToB paboThl. JIUCTUHT 3.4 onUChIBaeT NMpUMEHsIeMblii (aiial JaHHBIX.

Jinctunr 3.4. daiin aaHHbIx XML

<preferences>
<font role="console">
<fname>Courier</name>
<size>9</size>
</font>
<font role="default">
<fname>Times New Roman</name>
<size>14</si ze>
</font>
<font role="titles">
<fname>Helvetica</name>
<sjze>1l0</size>
</font>
</preferences>

Ha ocHoBe momoGHoro ¢aiijia JaHHBIX MPOrpaMMa TeHEepUpPYET CIAEAYIOIIUI BBIBOI

(COOTBETCTBYIOIIUM 00pa3zoM OT(hOPMATUPOBAHHBIN C LIEJIbIO YIYUIIEHUS BOCIIPUSITUS):

$tree = [
'preferences' , [
{}, 06, \n",
‘font', [

{ 'role' => 'console' }, 0, '\m',
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'size', [ {}, ©, '9" 1, 0, '\n",

"fname', [ {>, 0, 'Courier' ], 0, '\n'

1,0, "\n",

‘font', [

{ 'role' => 'default' }, 0, '\n’",

"fname', [ {}, 0, 'Times New Roman' ], 0, '\n',
‘size', [ {}, 0, 14" 1,0, "\n'

1,0, '"\n",

"font', [

{ 'role' => "titles' }, 0, '\n',

‘size', [ {}, 0, '10']1, 0, "\n',
"fname', [ {}, ©, 'Helvetica' 1, 0, '\n',
1,0, "\n",

1:

3HAYUTENBbHO MPOIIE CO3AATh KON, «aHATOMUPYIOIIU» YKAa3aHHYIO BBIIE CTPYK-
Typy, 4€M HamucaTb cOOCTBeHHBIN aHanu3aTtop. C Apyroil CTOpOHBI, aHAJIM3ATOP BO3-
BpalllaeT CTPYKTYPY JaHHBIX BMECTO MAJIOMOHSITHOTO MPOMEXYTOUHOTO MPOAYyKTa CUH-
TaKCUYECKOTo pa3bopa, 6iarogapsi KOTOPO MOXHO CAeaTh BBIBOI O CTOMPOILEHTHOM
COOTBETCTBUM JOKYMEHTa IMpaBuJ opManbHOil KoppekKTHocTu XML. B rimaBe 4 mon-
pobHee paccMaTpUBaeTCs IOTOKOBBIM pexkxuM XML : : Parser, a B ri1aBe 6 Mbl yriiyOuM-
cs1 B «IeOpu» IepeBbeB U OOBEKTOB.

J1Ba pa3nunyHbix Noaxoga K o6padoTke AaHHbIX:
JEepEBbA U MOTOKU

I[TomuuTE OCHOBHOE TIpaBUIO, ciipaBemiuBoe misi Perl: «CymiecTByeT 6oJiee OJHOTO CTIO-
coba ISl BBIMOJHEHUS OAHOTO U TOTO Xe JleilcTBUsI»? DTO MpaBUIO TaKXe OCTAeTCs
cripaBeaIuBbIM B Mupe XML. [Tonb3oBaTe o TOCTYIIHBI pa3JIMYHbIe BO3MOXHOCTH, B 3a-
BUCUMOCTH OT MTOCTABJICHHOM 1IeJIM U PECYpCOB, KOTOPBIMU OH pacnoJiaraet. OnHu pas-
paboOTUYMKHM MPEAMOUYUTAIOT BLITOJIHCHHE CUHTAKCUYECKOTo pa3bopa, MOCKOJIbKY 3Ta pa-
6oTa SIBJSIETCS OTHOCUTENIbHO MPOCTOi. [Ipy 3TOM OHM TOTOBBI MATU Ta U3IEPKKH,
CBsI3aHHbBIEC C UBOBITOUYHBIM MOTPEOJEHUEM NTAMSATU U IPYTUX CUCTEMHBIX pecypcoB. Ipy-
TMM TpeOyeTcsl yaydlleHHasi MPOU3BOAUTEbHOCTh U 9KOHOMMUSI CUCTEMHBIX PECYpCOB
3a CUET CO3/aHus 6oJjiee CIOXHOTO Koja.

O6paboTrka XML-Koma MOXET OCYIIECTBISITLCS C NMIPUMEHEHUEM Pa3IMYHBIX CTpa-
Teruit. BOJBUIMHCTBO U3 HUX OTHOCSTCS K CJEAYIOIIMM IBYM KaTeropusiM: OCHOBaHHBIE
Ha TOTOKax M OCHOBaHHbIC Ha JepeBbsiX. Mcrmosib3oBaHUE cmpameeuu, OCHOBAHHOU HA
nomokax, MoapasyMeBaeT HeIPepbIBHYO mepenady WH(MOpMaUW mporpaMme aHaimn3a-
TOPOM B COOTBETCTBUM ¢ XML-1ma6moHnamu. AHanu3aTtop QyHKIMOHUPYET MOA00HO
KaHajly, B Ka4eCTBE MCXOMHBIX JaHHBIX IJIsI KOTOporo BhicTynaeT XML-pa3smeTrka. 3a-
TeM oOpaboTaHHBIE (PparMeHTHl JaHHBIX MEepeaaloTcs IMporpaMMe. DTOT Karlaja Ha3biBa-
ercst nomokom cobuimuii. [TporicxoxaeHue MmogoOHOro Ha3BaHUS CBSI3AHO C TeM, UTO KaX-
Iblii GparMeHT AaHHBIX, OTChIJIAeMbIi TTPOrpaMMe, CUTHAJIU3UPYET O YeM-TO HOBOM U
WHTepeCcHOM, TpouciienieM B XML-notoke. Hanmpumep, K pa3psiay BaXkKHBIX COOBITUI
MOXHO OTHECTU Hayajo HOBOTO 3JieMeHTa. B 3TOM ciiyyae mpouCXOaUT MOUCK MHCTPYK-
1Mt Mo 06paboTKe, HAXOMSIIMXCS B TEKCTE pa3MeTKU. B pe3ynbTraTe BHINTOJHEHUS KaX-
JIOTO HOBOTO OOHOBJIEHHUS TTPOTPaMMa OCYIIECTBIISIET HOBYIO TPAHCISALIMIO JaHHBIX, TTPO-
U3BOJS UX Mepenadyy B HOBOE MECTOTIOIOXKEHNE. 3aTeM BBITIOJIHSIETCS TECTUPOBaHUE Ha
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MpeaIMET HATUYUS CIIENU(PUIECKOro CONEPKMMOro, KOTOPOe MOXKET IMOMENIATLCS B TTO-
CTOSIHHO PACTYIIYIO «Kydy» JaHHBIX.

B pamkax cmpameeuu, ocHoéanHoli Ha Oepesbsx, aHAIN3aTOP COXPaHSIET JaHHbIE 10
TeX Top, MoKa He OyleT co3aaHa 3apepiiciiHasi MoJesIb ToKyMeHTa. B maHHOM ciyyae
UJICT peub HE O KaHalle, a O KaMepe, C MOMOIIBI0 KOTOPOii JeNTaloTCsl CHUMKMU, Mepeaa-
BaeMbI€ TOJIb30BATEN0. DTa MOneib Oojiee ynoOHa B MPUMEHEHUU, YeM WCXOIHBIN
XML-kon. HanpuMmep, BIOXEHHbBIE 3JIEMEHTBI MOTYT MPEACTaBISITbCS K BUAE COO-
CTBEHHBIX Perl-cTpyKkTyp, MOmOOHBIX CIUCKAM JTUOO X3II-00beKTaM, KaK YITOMAHAIOCh
B TipeAbiayieM nprumMepe. Ene 6osee yMECTHBIM BBITJISIAUT MPUMEHEHNE IEPEBLEB MPU
paboTte ¢ 00beKTaMU, KOTOPbIM MPUCYIIM METO/bI, 00JIErJarolme nepeMelieHue B mpe-
Jieax CTpyKTypbl. KitoueBoe mperMyIiecTBO 3TON CTpaTerny MPOSIBIISIETCSI B TOM, UTO
porpaMMa MOXKeT MTPOU3BOIUThH OBICTPYIO BBIOOPKY JAHHBIX B JIIOOOM TMOPSIIKE.

Wrak, KaKylo U3 ONMCaHHBIX CTpaTervii cieayer npeanodects? Kaxnas U3 HUX o0-
JlalaeT ornpeieJeHHbIMU NIPEMMYIIIECTBaMU U HelocTaTkaMu. [ToTokam coObITHiA MpH-
cyle ObICTPOJCUCTBUE U MaJloe MOTPEOJICHUE PECYPCOB MaMSITU. 3a 3TO MPUXOIUTCS
pacIiaunBaThCs 00JIee CIIOXHBIM KOJIOM U HEMOCTOSTHCTBOM AaHHBIX. C apyroit cTopo-
HBI, TIPU TIOCTPOCHU U IEPEBLEB CTAHOBUTCSI BOBMOXKHBIM (hrKCaIlMsl JAaHHBIX 10 TeX Top,
MoKa OHM OyayT HyxKHbI. Kom, IprMeHsieMblid B 3TOM cjiydae, OObIYHO ITIPOILE. DTO CBSI-
3aHO C OTCYTCTBMEM CIELUATBHBIX MPUEMOB, TMPETHA3HAYEHHbIX IS peain3aluy Ta-
KVX METOIUK, KaK, HallpuMep, 00paTHbINA MOUCK. JlepeBbsi TPUMEHSITh HE CIIEAYET B CITy-
yae OrpaHUYEHHOCTU PECYPCOB MAILIMHHOTO BPEMEHU U TIaMSITU.

KoHeuHo, Bce 3T cOO0paKeHUsT HOCSIT OTHOCUTEIbHBIN XapakTep. O6paboTka He-
OOJIBLIMX TOKYMEHTOB He IMPEICTaBJIsIET OCOObIX 3aTPyAHEHUI I TUITMYHOTO KOM-
MbIOTEPa, OCOOEHHO €C/IM YYECTh TEHIEHIIUIO TMOCTOSTHHOTO Y/ACIICBJICHUST arapaT-
HBIX KOMITOHEHTOB. BIOJTHE BO3MOXKHO, YTO YIOOCTBO COBMECTUMOW CTPYKTYPBI JAHHBIX
nepeBelrBaeT Apyrue Henoctatku. C Apyroii CTOPOHBI, IPU paboTe ¢ OrPOMHBIMU J10-
KyMEHTaMH, TUOO TTPU OJHOBPEMEHHOI 00pabOTKe OOJIBIIOTO YUCIa TOKYMEHTOB, MO-
TyT BO3HUKATH OIMpeNeIeHHbIE MTpodieMbl. B 3TOM ciiydae OOJbIIYIO LIEHHOCTh IPUOO-
peraeT ObICTpoAeiicTBUME 00PaOOTYMKOB MOTOKA COObITUI. HeBO3MOXHO BbhIpabOTaTh
peuenThl, MPUTOIHbIE HAa BCE CJTydar XU3HU, TO3TOMY OKOHYATEIbHOE PellIeHUe OCTa-
€TCs 32 BaMU.

MHTepecHO OTMETUTD, UTO Ha Ga3e CTpaTeruu, OCHOBaHHOI Ha IEPEeBbSIX, MOXKET pa3-
pabaTbhIBaTLCSl CTpATEersi, OCHOBaHHAsI Ha MOTOKaxX. TakKe CrpaBemMBO OOpaTHOE yT-
BepxkaeHue. Tak, HarpuMep, MOTOKKU COOBITHI YIPABJISIIOT IMPOLIECCOM MTOCTPOSHUS CTPYK-
TYp JJAHHBIX, OPrAaHU30BaHHBIX B BUJIE AepeBbeB. TakuM 00pa3oM, B KAUeCTBE aHATM3aTOPOB
CaMOro HWXXHETO YPOBHSI MOTYT MPUMEHSIThCSI TIOTOKM COOBITHIA, MOCKObKY Hall HUMM
MOXHO BCerJa HaJACTPOWUTh YPOBEHb, PeaM3YIOIIMil co3naHue nepeBbeB. MIMeHHO Ha
3TOM OCHOBaHa paboTta XML :: Parser U OOJIBIIMHCTBA APYIrUX aHAJIM3aTOPOB.

B npoiiecce pa3paboTKu COBpEMEHHBIX IIporpaMM ITOTOKM coObiTuii XML moryt
BKJTIOYATh JTFOO0M TUI JOKYMEHTA B cocTaB HeKoTopbix hopm XML-kona. Ha mpakrtuke
3TO IOCTUTAETCS MyTEM CO3MAHUS aHATU3aTOPOB, OCHOBAHHBIX HA TTOTOKAX. DTU aHAJU-
3aTopbl reHepupyroT XM L-coOBITHSI Ha OCHOBE TTPOM3BOJIBHBIX CTPYKTYP TAHHBIX, CKPbI-
BalOIIMXCS B IAHHOM TUIIE JOKyMEHTA.

MoOXHO ellle MHOTOE CKa3aTh O MOTOKAX COOBITUI 1 TTOCTPOUTEISIX IEPEBBSIX, HO HE B
oToii miaBe. PaKTUUECKU JaHHasl TeMa OOCyXTaeTcsl B ABYX OTIEIbHBIX IJIaBax 3TOM
KHUTU. B r1aBe 4 npuBoAWTCS TEOPUs, JIeXKalllasi B OCHOBE TTOTOKOB COOBITUIA, a TAKXKe
M3JI0KEHbI MHOTOYMCIIEHHBIE MPaKTUYeCKYe TpUMephl. B TitaBe 6 paccMaTpuBaloTcs fe-
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PEBbsI M COOTBETCTBYIOIIIME TIPAKTHYECKKE pUMephl. B TiaBe 8 1eMOHCTPUPYIOTCS CBO-
€ro pola «rMOPUIbl», BOILTOMIAOIIVE JIYIIIIe KayeCTBa OMMCAHHBIX CTPYKTYD JaHHBIX.

MpakTryeckoe npuUMeHeHne aHanm3aTopoB

Ha atoM zasepiiitM obcykneHue MoapoOHOCTEN BHYTPEHHETO YCTpOICTBa aHau3a-
TopoB. HacTynuino Bpemsi MepelTH K npakTHYCCKHM aclieKTaM UX npuMmeHeHwust. 1o
CHX TIOp MBI YK€ pacCMaTpUBAIM MPUMED 3aBepilieHHoll CTPYKTYPhI AepeBa, MOCTPO-
€HHOIl ¢ MOMOLIbI0 aHaau3aTopa (rmpumep 3.3). A Tenepb MPUCTYIIMM K pacCMOTpe-
HUIO IPYTUX CTPYKTYpP JaHHBIX. Bo3bMeM notok XML-coObITHSI U 3aAeHCTBYEM B IIpO-
1ecce 00pabOTKM IMyTEM €ro BKIFOUEHUSI B COCTaB HEKOTOPOTO KOoJa, NpeIHa3HAYeHHOTO
IIJIST BBITIOJTHEHUSI 00paboTKu coObITui. KOHEUHO, 3TOT MHCTPYMEHT HEJb3s1 Ha3BaTh
HaAWTy4IlIMM B MUAPE, HO €0 BO3MOXHOCTEN Oy/IET BIOJIHE JOCTATOYHO, YTOObI Mpo/e-
MOHCTPUPOBaTh MOJIb30BATEII0 METOABI PAa3padOTKU PeaTbHBIX TIporpaMM 00pabOTKU
u3 mupa XML.

B kauecTBe TOUKM BXona MporpaMMbl Oy/IeT MTPUMEHSIThCS aHaIU3aTop XML : : Parser
(mpruyeM Ha HWDXHEM YpoBHE BbiTioniHsieTcs: Expat). AHanuzatop Expat wmeer oTHO-
LLIEHUEe K YIIOMSIHYTOM paHee METOIMKe CUHTaKCUIeCKOTro pa3dopa, OCHOBaHHOTO T1a CO-
ObITUsIX. BMecTo Toro 4to0bl 3arpyxarb Becb XML-IOKyMEHT B MaMsITh C TOCIEMYIO-
LM €ro TIOAPOOHBIM 0030POM, B IAHHOM CJTydae MPOVICXOMUT OCTAHOB BCSIKUIA pa3, KOraa
BCTpeYaeTcsi AUCKPETHBIN (hparMeHT AaHHBIX JIMOO pa3MeTKH, HarpuMep, TeT, 3aKJTIo-
YEHHBII B YIJIOBbIE CKOOKU, TMOO CTPOKA U3 JINTEPAIOB, HAXOSIIASICS BHYTPU SJIEMEH-
Ta. 3aTeM IPOBEPSIETCS PEAKLIUS [IPOrPAMMbL Ha HAJTMYHUE 10400 BIX COOBITHIA

Bartieit mepBoit 00s13aHHOCTBIO SIBJISIETCS MPENOCTABIICHUE aHAIU3aTOpy UHTEpdEii-
ca, peaJlu30BaHHOTO B BUJIE YMECTHbBIX B TaHHOI cuTyaluu ¢hparMeHToB Koja. Kaxkmbiii
TUTT COOBITUST 00pPadATHIBAETCS C TIOMOIIIBIO OTAEIBHON MPOLIEAYPHI, TAKKE HA3bIBAEMOI
obpaboTunkoM. Peructpariusi o00pabOTYMKOB BMECTE C aHATM3ATOPOM OCYIIIECTBIISIETCS
C TIOMOIIIBIO YCTAaHOBKM 3HaueHus oniuu Handlers Bo Bpemst uHuiManu3anuu. Bech
OIMCAHHBIN TPOLIECC WLTIOCTPUPYETCS TUCTUHTOM 3.5.

JIncTurr3.5. XML-npoueccop, OCHOBaHHbIN HA MOTOKaX

use XML::Parser;

# Viaman3alms aHaImM3aTopa .

my Sparser = XML::Parser->new( Handlers =>
{
Start=>\&handle_start,
End=>\&handle_end,
1)

$parser->parsefile( shift @ARGV );

my @element_stack; # TloMrmTe OO OTKPHTHIX DIIEMEHTax.

# ObpaboTka COOHTMS Hadallo-3JIEMEHTA: BBEIBOI Ha IIeYaThb
# coobmeHnsi 06 2reMeHTe.
#
sub nandle_start {
my ( Sexpat, S$element, Rattrs ) = @_;

# Barpoc obbekTa expat O Hamenr no3vuun.
my $line = $expat->current_line;
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print "I see an $element elament starting on line Sline!\n";

# BamoMyHanue DIEeMeHTa U er0 HaYallbHOM O3V IIyTeM
# moMemenusi HeOONBIOTO X3Ma B CTEK SJIEMEHTOB.
push( @element_stack, { element=>$element, line=>%line }):
if( %attrs ) {

print "It has these attributes: \n" ;

while( my( Skey, lvalue ) = each( %attrs )) {

print "\tSkey => Svalue\n";
}

)

# ObpaboTkKa COOHTMS KOHIIA DJIEMEHTA.
#
sub handle_end ({
my ( Sexpat, S$element ) = @_;
# Mel TIDOCTO BHTAJIKMBAEM 2JIEMEHT W3 CTeKa,
# BCTPETVB KOPPEKTHBII 3aBepllanmyii 2JIEMEHT, B OT/IM4IMe OT
# curyammm C OOMOPOMEHHONW (QOPMaIbHOM KOPPEeKTHOCTHI, KOoT'ma
# XML::Parser "IpOMKO BO3MyMaeTCs" TIOM HaJI I
# omMOOK, CBSI3aHHHIX C HapymeHreM QOPMaIBHOM KOPPEKTHOCTY
my Selement_record = pop( @element_stack );
print "I see that $element element that started on line ",
SSelement_record{ line }, " 1is closing now.\n";
}
Pazobparbcst B TOM, KaK BBIIIOJHSIETCS 3TOT IIPOLIECC, 1€ COCTAaBIsSIeT HUKAKOTO TPY-
na. [MpocTo 6bmM paszpaboTaHbl JBC Tpoleaypbl oopaborunka, handle start() u
handle_end (), npuyeM Kaxnas M3 HUX PCIHCTPHPYETCA BMECTC ¢ KOHKPETHBIM CO-
ObiTHEeM TIpu BbI30oBe MeTona new (). [Ipu ucnonbzoBanuu Metoma parse() aHanIm3a-
TOp «3HA€T» O HAJIMYUKU 0OpabOTIYMKOB COOBITUI Havasa M KOHIA 3jeMeHTa. KasK/biil
pa3, Korma aHajJu3aTop HAaXOOWT HadaJbHBIM TEr 3JeMeHTa, BbI3BIBACTCS IEPBBI 00-
paboTYMK, KOTOPOMY MEPEAIOTCA UMs U aTpUOYTHI aeMeHTa. Takum Xe 06pazom, npu
o0HapyXeHUHM 3aBepIIAIOIIEro Tera BBI3BIBACTCS APYroil o0padOTUYMK, KOTOPOMY TaK-
Ke mepegactces cneunduaHas Iis 3JieMeHTa HHOopMaliusl.

OG6paTuTe BHUMaHUE Ha TO, YTO aHAJIM3aTOP TMepeaacT KaxkIaoMy o0paboTuynuKy CChL-
Ky IToJ UMeHeM $expat.DTa cchliKa ycTaHaBauBaeTcs Ha 00beKT XM L : : Parser:: Expat,
uHTepdeiic HuxHero ypoBHsa miss Expat. [TogmoGHast cchlika obecriedynBaeT AOCTYH K
nHbOpMaIUU, KOTOPAs MOXET 0Ka3aThCsl MOJE3HOM AJIs1 MpOorpaMMbl (HarpuMep, HOMe-
pa CTPOK ¥ IIyOMHA BIOXEHHOCTHU 3JieMeHTa). Bbl Takke MoxkeTe BOCIIOAb30BATLCS TT0-
NOOGHBIMU CBEIEHUSMHU C LIEJbIO BHIMOJHEHUS aHAIU3a TOKYMEHTOB.

He xoTuTte 1 mocMoTpeTh Ha MpUMEP BBINMOJHEHUS IIporpamMmbl? Jlajiee mpuBo-
OUTCSl pe3yabTaT 0O6paboTKU JOKyMeHTa 0a3bl MaHHBIX 3aKa34MKOB, MPUBEIACHHON B
nauctuHre 1.1:

| see a spam-document element starting on line 1!
It has these attributes:
version => 3.5
timestamp => 2002-05-13 15:33:45
see a custamer element starting on line 3!
see a first-name element starting on line 4!
see that the first-name elament that started onlined is closing now.

I
I
I
I see a surname element starting on line 5!
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| see that the surname element that started on tines is closing now.

1 see a address element starting on line_6!

| see a street element starting on line 7!

| see that the street element that started on line 7 is closing now.

| see a city element starting on line 8!

| see that the city element that started on line 8 is closing now.

| see a state element starting on line 9!

| see that the state element that started on line 9 is closing now.

| see a zip element starting on line 10!

| see that the zip element that started on line 10 is closing now.

1 see that the addresselement that started on 1ine6 is closing now.

| see a email element starting on line 12!

| see that the email element that started on line 12 is closing now.

| see a age element starting on line 13!

| see that the age element that started on line 13 is closing now.

| see that the customer element that started on line3 is closing now.

[... snipping other customers for brevity's sake .

| see that the spam-document element that started online 1is closing now.

B stoMm IpUMEPE CHOBA UCIIOJb30BAJICA CTECK 3JIEMCHTOB. Ha camom JeJie BOBCE 1I¢
‘TpeOyeTcs XpaHeHUe MMEH 3JIeMEHTOB caMuXx 1o cebe. OIUH H3 METOAOB, NMpUMEHse-
MBIX TOJIb30BaTejIeM, 3aKJIoyaeMcsl B BbI3oBe o0bekTa XML : : Parser: : Expat. B pe3ynb-
TaTe 3TOTO BO3BpalllaeTcs IMepeuyeHb TeKYIIEero COAePKUMOro, VIOPSAA0UCHHbIT B Xpo-
HOJIOTMYECKOM TTOPAAKE IEPEYCHDb BCEX DJICMCHTOB, IMPOBECPCHHBLIX IMOJIB30BATCJIbCKUM
aHanau3aTopoM. B 11000M cilydae IpUMeHeHMe cTeka obecreynBaeT XpaHeHUE JOTOJ-
HHTC/bHOI MHOPMAaLIMY HallpuMep HOMEPOB CTPOK. DTO 03HAYaeT, YTO COOBITUSI MO-
I'YT CO34aBaTh CTPYKFYPHI MMIPOU3BOJIBLHOTO YPOBHS CIIOXHOCTU B «llaMATH» O NPOLLUIOM

JOKYMEHTA.

IMomnexar 06paboTKe U MHOTUE APYTUe TUIIBI cOOLITHIT. HampuMmep, HUYEro Heab3s
CHEJIATh C CHUMBO/LHBIMI JAHHBIMU, KOMMEHTAPUSIMU ¥ MHCTPYKUUAME 110 0GpaboTie,
OnHako B paMKax JaHHOTO MpUMepa HaM BOBCE 11¢ TpebyeTcs pacCMOTpeHUE TTOJOOHOTO
Ttuna cobsiTuii. Tem Gosnee yTo B cieAVioNleil raBe MPUBOAATCS MHOTOYUCIEHHbBIE TIPU-
Mepbl 00pabOTKU COOBITUIL.

IIpexne 4yem 3aBepIIUTh TeMY OOpaOOTKU COOBITHI, YIIOMsSHEM elle 00 OJHOM
o0bekTe — 6Guonmorekax Simple AP, mpumensemeix i XML-o6pa6otku (SAX).
Hcnonb3yemMasi B 3TOM ciiyyae TEXHOJOTMSI HAIIOMUHAET PACCMOTPEHHYIO paHee MO-
JIejdb 00pabdOTKU COOBITUM, 32 OMHUM JIMIIb UCKIIOUeHUEM. B 1aHHOM ciyyae mpume-
HsETCsS CTaHAapT, oA0Openinil koncopuuymom W3C. Biaronapsa 3ToMy 06CTOSATENb-
CTBY CTaHAAPTU3UPYETCS KAHOHHYeCKHWI Habop coObiTHil. Takke BHeApsSETCS METO
00paboTKM 3TUX COOBITHI. B pesynbraTe 00pasyeTcss CTaHIApPTHBINA HHTepeilc, mo-
3BOJIAIONIUN OOBENUHATh Pa3IMYHbICe TPOrPAMMHBIE KOMIIOHEHTHI C L[EJbI0 UX COBME-
CTHOTO TIpuMeHeHus. Eciiu Bam He HpaBUTCS MPUMEHSIeMBblii aHAaIM3aTOp, MPOCTO BOC-
MOJIb3YUTECh IPYTUM aHaJIU3aTopoM (JIMOO TAKMMU CJIOXHBIMU MHCTPYMEHTAMU, KaK
cemeiicTBO MomyJieit XML @ : SAX, ¢ TOMOILIBbIO KOTOPBIX MOXHO BBIOUPATh aHATNU3ATOPD
Ha OCHOBe TpeOyeMbIX CBOCTB). [Ipu 3TOM He MMeeT 3HaYeHUST UCTOYHUK XML-ngaH-
HbIX (Oasa DaHHBIX, Gaii AU60 MepedyeHb MOKYMOK' Balleil MaTywmku). MHCTpYMEHT
SAX saBisieTcsl BecbMa IpUMBJIEKATEIbHBIM I COOOIIecTBAa moJib3oBateseil Perl, mo-
CKOJIBKY BCEM YK€ MOPSAKOM HaJ0esI0 OTCYTCTBUE COBMECTUMOCTHU CO CTaHIapTaMu U
BceobOmu!! «BaHganusm». Tenepb ke MOBOAOB IS KPUTUKU CTad0 3aMETHO MEHbIIIE.
IMoapobHoe paccMoTpeHKe Bo3MOXHOcTel SAX (usHavanbHoe HasBaHue PPerlSAX)
NpOU3BOIUTCS B IjiaBe 5.
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AHanunzatop XML::LibXML

Ananuszarop XML : LibXML, mogo6uo XML: : Parser, mpencrasisier co6oit HHTepeiic
6ubnuorexu A3bika C. Dra 6ubAMOTEKA ABAETCA YacThio peckta GNOME' u Hasbl-
Baetcst 1 ibxml2. B otnuume ot XML : :Parser, HOBBIII aHANMM3aTOP MOAAEPXKUBAET OA30-
BBl CTaHOApPT, MPpUMEHSEMBIil TIpu 00paboTke XML-nepeBbeB. DTOT cTaHAAPT Ha3bIBa-
ercst 00beKTHOI Mozenbto JokyMmeHTa (Document Object Model, DOM).

Crangapt DOM — eme onuH nmpuMmep IIyMHO pa3pekiaMupoBaHHoro XML-craH-
mapra. OH mpuUMeHsIeTCs IJis1 00paboTKU IepeBbeB, B TO BpeMs1 Kak SAX TpegHasHava-
ercs Aj1si 00pabOTKU MOTOKOB COObITUM. Eciu Bbl CKIIOHSIETECh K IPUMEHEHUIO AePEBb-
€B B CBOMX MpOrpamMMax M €cJid NOMyCKaeTe BEPOSTHOCTh MOBTOPHOTO MPUMEHEHUS
Pa3IUYHBIX UICTOYHUKOB TAHHBIX, BOCIIOJb3yIUTECh CTAHAAPTHBIM PEIIEHUEM C BO3MOX-
HOCTBIO €r0 U3MEHEHMS B AajibHeliieM. JonoaHuTenbHblie cBeaeHus o crangapre DOM
U CBSI3AHHBIX C HUM BOIPOCAX MOXHO MOJYyYUTh B TJ1aBe 7.

Hy a Teneps mpumiio BpemMs MpoOAeMOHCTPUPOBATh B A€ICTBUU APYTOil aHAIMU3aTOP.
He cTtout «3auuMKiauBaThCsi» Ha OMHOM aHaJIM3aTOPE, KAKUM Obl XOPOUIMM OH HU ObLI.
W cHOBa OymeT MPOAEMOHCTPUPOBAH 11POCTEiIHIT MpuMep, He MPeACTaBISIIOMIUI CO-
001 HUYEero ocoOeHHOro. 3ajgada 3TOro Ipumepa OyaeT 3aKIH4yaThCs JUIIb B BbI30BE
aHaJM3aTopa U JeMOHCTpallMu ero B AeiicTBuU. JlaBaiiTe pazpadboTacM Ipyroi MHCTPY-
MEHT pa3bopa IOKYMEHTOB, IMTOAOOHBIM TOMY, KOTOPBIi pa3pabaThIBajics B JUCTUHTE 3.5.
Ha sT0T pa3 B 3agaun MHCTPyMEHTA BXOIUT OTOOpakeHUe YaCTOThHI paclpeesieHusl de-
MEHTOB B OKYMEHTE.

Kon pazpaboraHHoOi1 TporpaMMbl MIPUBOAUTCS B AucTUHTE 3.(3. 3mech MPUBOIUTCS MIPO-
CTOI TIpUMeEp aHaJIM3aTopa, Jisl KOTOPOTrO He YCTaHaBIUMBAJIUCH onuuu. PakTUUeCKu aHa-
JIU3aTOP BBIMTOJIHSET CUHTAKCUYECKUI pa3dbop aeckpunropa ¢aitia n Bo3BpamaeTr DOM-
00BEKT, TIPENCTABISIOMUN COO0I APEBOBUAHYIO CTPYKTYPY XOPOIIO CIPOEKTUPOBAHHBIX
00bekToB. [IporpaMmma uileT 3;1eMEeHT TOKYMEHTa, a 3aTeM OOXOIUT BCE IEPEBO OTHOTO dJie-
MEHTa B TO BpeMsl, KOrJa OOHOBISIIOTCSI CYUETUYMKU YAaCTOThI PACIIPEeIeHUs XIIII-TaHHBIX.

JNlucTtunr 3.6. MNporpamma noacyeTa 4acToThbl pacnpeaeneHns

use XML : : LibXML ;

use 10: :Handle;

# Vrnmaim3aims aHanu3aTopa.

my Sparser = new XML::LibXML;

# OTKpHITVE OecKprIITopa dalia M CHMHTaKCHUJIecKmt pa3zbop.
my S$fh = new I0::Handle;

1if( Sfth->fdopen( fileno( STDIN ), "r" )) {
my Sdoc = $parser->parse_fh( $fh );
my %dist:

&proc_node ( $doc->getDocumentElement, \%dist );
foreach my $item ( sort keys %dist ) {
print "Sitem: ", Sdist{ $item }, "\n";
}
$fh->close;
}

# OOpaboTka y3na XML-pepeBa: ecnm uaeT pedb 006 3neMeHTe,

! J11s3arpy3Ku MOJIyJIsl aHAIM3ATOPA M KOMILJIEKTA COTIPOBOXIAIOIIEM IOKYMEHTALIMM OO paTUTECh KW eh-
yasy http://www.libxml.org/.
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# OOHOBJIFETCST CIMCOK pacrpenesieHnss 1 OobpabaThBalTCs
# BCe NOTOMKW.
#
sub proc_node {
my ( Snode, $dist ) = @_;
return unless( $node->nodeType eq &XML_ELEMENT_NODE );
Sdist->{ $node->nodeName } ++;
foreach my $child ( $node->getChi ldnodes )
&proc_node ( $child, Sdist );

}

OGpaTtuTe BHUMaHUE, YTO BMECTO YKa3aHUs MPOCTOro MyTH K (paitny, UCTONb3yeTCs
00BekT neckpuntopa daiina u3 kiacca 10:: Handle. Bo3amoxHO, BBl yXe 3HaeTe, 4YTO
necKpurnTopbl Perl-¢aiinoB ABASIIOTCS «IIyCTPBIMM U MarudyeCKMMM OECTUSIMU», TIepe-
JNAIUMKA ITPOTPaMMe CMUMBOJIBI U3 CAMBIX PAa3JIUYHBIX UCTOUHUKOB: (DailjioB Ha AUCKE,
OTKPBITBIX CETEBBIX COKETOB, MOTOKOB aHHBIX, BBOAUMBIX C KJIaBUATypbl, 0a3 NaHHBIX,
a TakXe BCeX MPOYMX MCTOYHUKOB AaHHBbIX. Kak TObKO ObUT OTipesieieH UCTOYHUK Jie-
ckpunropa ¢aiiaoB, B pacmopsXKeHUH MOJIb30BaTeIsI OKa3biBaeTCsI MHTepdelic, obecme-
YUBAIOLIMIA BBIMOJTHEHUE aHAJOTMYHBIX OMEpaluii CYUTHIBAHUS s JIOOOTO NeCKPUTI-
Topa ¢aitiia. DT0 OOCTOSITENHCTBO WACATbHO COOTBETCTBYET MCMOJb3yeMOW HaMu
XML-uneonorum, Korma Impu pa3paboTKe KOJa CTaBUTCS 3afadya JOCTUKEHMS MaKCHU-
MaJIbHOM CTENMEeHU TMOKOCTH U CITOCOOHOCTH K MOBTOPHOMY MpUMeHeHU10. B pesynbTaTe
XML-kox He «3a00TUTCSI» O CBOEM NPOMCXOXICHUHU, a y MPOrpaMMUCTa OTCYTCTBYET
BO3MOXKHOCTb €ro MPUBSI3KU K KAKOMY-T1M00 TUHY UCTOYHHUKA.

IMocne 3aBeplieHUs] CTAAMKM CUHTAKCUYECKOTO pa3bopa aHAIM3aTOp BO3BpalllaeT
00BEKT JOKYMEHTa. DTOT 0OBEKT BKJIOUAET METOI, KOTOPbIii BO3BpalllaeT CChUIKY Ha
3JIEMEHT JAOKYMeHTa. B JaHHOM cilyyae 3JIeMEHT JOKyMEeHTa IMpeacTaBiisieT coboil Ko-
peHb Bcero nepea. [IporpaMMKCTBI MCTIOIB3YIOT 3Ty CChUIKY B KA4€CTBE MCXOMAHOM IS
PEKYpCHUBHOI TIpouenypsl, proc_node(). Dra mpoueaypa obpabaTbiBacT 3JEMEHTHI,
BHOCSI 3aITKCh B X3III-TIEPEMEHHYIO0 BCSIKUI pa3, KOTJa BCTpeuaeTcs: KaKO-J11M00 HJIeMCHT
ITone3HocTh peKypcuu NMpU HAIMMCAHUU HporpamMm, obpabaTeiBaromux XML-kox, Mo-
TUBUPYETCS TEM, YTO CTPYKTypa TOKYMEHTOB HAalloMUHaeT pakTaj: OJHU U TE Xe Tpa-
BUJIa IPUMEHSIIOTCSI Ha JTI0OOM YPOBHE JIMOO MO3UIIMU B JOKYMEHTE, BKJIIOYasi KOPHEBOM
3JIEMEHT, MPEACTaBISAIONINI BeCh JOKYMeHT. OOpaTuTe BHUMaHUE Ha MPOBEPKY «TUIMa
y3Jia», KOTOpasi BBIACISICTCS CPEAU DIIEMEHTOB U APYIMX YacTei JOKyMeHTa (Hampumep,
YacTHU TeKCTa WJIM MHCTPYKIUI 1Mo 06paboTKe).

IMpu HAXOXIEHUU MPOLIEAYPOIA JTH0OOTO 371eMEeHTA IPOU3BOAUTCS BLI30B METOIA OOhEK-
Ta, getChildnodes (), oOpabaThBaIONIETO MTOTOMKH 3TOTO 2jeMeHTa. MiMeHHo B dakTe
HaJW4YUS MOJA0OHOTO BbI30BAa KOPEHUTCS Pa3inyre MEXIY METOAOJOTUSIMU, OCHOBaHHbBI-
MM Ha MOTOKAax U JepeBbsiX. BMecTo TOro 4robbl ciesiaTh MOTOK COOBITUI «BEIyIIUM KO-
JIeCOM» TPOrpaMMBbl U TiepeiaBaTh eMy AaHHBIC J1Jis1 00pabOTKM, OCYIIECTBIISICTCSI BbI30B
npolieayp U 6J0KOB KOJIa B HEKOTOPOM HeTpelnckadyeMoM nopsiake. [IpuueM mporpaMmma
HeceT OTBETCTBEHHOCTD 3a BBITIOJIHEHME HABUTALUM B TIpejesiax JoKyMeHTa. TpaauinoH-
HO Hayayio 06pabOTKM OMpeIeisieTCs] KOPHEBBIM 3JIEMEHTOM, 3aTeM 00paGoTKa pacrnpocT-
paHsieTcs nanee. O6paboTKa MOTOMKOB IMTPOU3BOJANUTCS B HAMIpaBJIeHUM OT MEPBOTO K MOC-
JienHeMy 3JeMeHTY. Y MoCKOIbKY Mbl HE HAXOMMCS MO/l KOHTPOJIEM aHaIu3aTopa, MOXeM
npocMaTpUBaTh TOKYMEHT JIIOOBIM CITocOO0M. Bo3MoxXeH oOpaTHBIN MPOXOI, TPOCMOTP
YacTU NOKYMEHTa, JIM60 MHOTOUMCIEHHbIC 00X0abl AepeBa. Huxke MpUBOAMTCS pe3yJib-
TaT 00pabOTKM HEOOJIBIION T1aBbl, Haxomsamelca B XML-mokymente DocBook:
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S xfreq < ch03.xml
chapter: 1
citetitle: 2
firstterm: 16
footnote: 6
foreignphrase: 2
function: 10
itemizedlist: 2
listitem: 21
literal: 29

note: 1
orderedlist: 1
para: 77
programlisting: 9
replaceable: 1

screen: 1
section: 6
sgmltag: 8

simplesect: 1

systemitem: 2

term: 6

title: 7

variablelist: 1

varlistentry: 6

xref : 2

B peayanrate oroOpaxaeTcsi BCEro JUIb HECKOJIbKO CTPOK KONa, HO 3a 3TUM CKpPBbI-
BaeTcsi 00JiblIOT 06beM paboThl. ONAThL-TaKu, 6Jarofaps UCMONb30BaHUIO GABOBOIH
C-6ubJTOTEeKN KO TMOJyYaeTcsl TOCTATOUHO OBICTPBIM.

AHanmnsartop XML::XPath

Jlo cux mop paccMaTpuBaIuMCh MPUMEPbl aHAIM3aTOPOB, MpelHAa3HAYEHHBIX A1 00pa-
00TKM Bcero mokymeHta. OQHAKO 3a4acTyl0 B 3TOM HCT HMKakKou Hyxnabl. Hampuwmep,
MPU BBIMOJHEHUHU 3ampoca K 6a3e JaHHBIX OOBIYHO HUJET MOUCK TOJBKO OMHOM 3amucu.
Ipu «B3mome» TCAEDOUHOI KHUTK BPsIL M BaM IOTPeOyeTcsl BCS XpaHSAILAsCcs B HEl
uHdopMmauus. CinenoBaTeIbHO, TpeOyeTCs HEKU MEXaHU3M, OMPEACISIONNA BEIOOPKY
crienupuIHON MHOOpMaLIUU U3 00pabaTbiBaeMOro 1o0KymMmeHTa. B aToMm ciiyyae uaeanb-
HbIM OynmeT mHcTpymMeHT XPath.

BEI60p 5TOr0 MHCTPYMEHTA peKOMEHyeTca padpaborunkamu a3eika XM L' On aB-
JisieTcsl 6a30BbIM MPU CO3JaHUM BbIpaKeHU I, TPUMEHSIEMBIX /151 YKa3aHUs crieuubud-
HBIX YacTeil JHOKyMeHTa. MoxkeTe cebe MpeicTaBiisiTh BCE 3TO B BUIAE HEKOW CXEMbI
agpecauuu. M x0T MompoOGHOCTM M AeTalM MPUMEHEHHUS MHCTpyMeHTa X Palh 6ymyr
MpUBEIEeHbBI B TJIaBe §, ceiiuac MPOCTO CKaXeM O TOM, YTO BCe 3TO paboTaeT Kak W Mpu
COBMECTHOM MCMOJIb30BAHUU PETYJSIPHBIX BbIpaXeHUW W myTeir K dailiaM B CTUIE
Unix. HeynuBuTenbHO, YTO 3TO NMPUBJIEKATEJIbHOE CBOMCTBO XXejJaTeJIbHO BKIIOUAT!) B
COCTaB aHAJIM3aTOPOB.

Mopyns XML : : XPath, pazpaborannsiit Matrom Cepxkantom (Matt Sergeant), mpen-
craBaseT co00i1 OCHOBATENbHYIO PeaIu3allnio, CO30aHHYI0 Ha ocHoBe XML : :Parser. Ilo-
nydast XPath-BblpaxeHusi, OH BO3BpalLlaeT Mepevens Bcex yacTei ToKyMeHTa, corocTa-

' ()r’\p;rr'u'i el K COOTBCTCTBYIOME cueihduraipie no agpecy http://www.w3.org/TR/xpath/.
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BUMBIX C onucanueM. [Ipy 3ToM 06CCHeY HBACTCS BECbMA IIPOCTOU CIIOCOO BBIITOTHEHUS
CJIOXHBIX OTICPAIHil TOMCKA U BBIOOPKH,

Hanpumep, mycTh B BallleM PACIOPSKEHUU UMEETCSl apecHasi KHUTa, COB/aHias ¢
noMolpio 6a3zoBoit popmbl XML-kona:

<contacts>
<entry>
<name>Bob Snob</name>
<street>123 Platypus Lane</street>
<city>Burgopolis</city>
<staterFl</state>
<zip>12345</zip>
</entry>
<{~3aeCb MOTYT OHTH MOOIOJIHUTEJbHEE 3armcyu->
</cortacts>

JlomycTuM, 4To TpeGYETCHS OCYLIECTBUTh BBHIOOPKY M3 (hail/ia BCeX MOYTOBBIX MHIEK-
COB M CKOMITMJIMPOBATh UX B BUIE cliMcKa. B nuctuHre 3.7 mokaszaHo, KaKuUM 00Opa3zoM
BCE 3TO JIeIaeTCsl ¢ MoMoIlblo aHanu3aTtopa XPath.

JNlucTtunr 3.7. Nporpamma-sKCTPaKToOp NOYTOBLIX MHAEKCOB
use XML::XPath;
my $f:ile = ‘customers.xml’;
my Sxp = XML : : XPath->new(filename=>%ftile);

# Habop y3moB XML::XPath mpencraBiser coboli OOBLEKT,
# comepxkamyii pPE3YIBTATH OleHVBaHMsa XML-IOKYMeHTa C

# mprvenenveM Xpath-sbipaxeHu#: MBl IIPOCTO COOMpaeMcst
# cmemate 2TO, a 3aTeM 3alpoCUTH Habop Y3JIOB

# I IPOCMOTPa TOTO, HYTO MBl MOXKEM MNOMAYy4UTh.

my Snodeset = $xp->find('//zip');

my @zipcodes; # 30ech TIOMEmMEHH pesyIBTaTH
if (my @nodelist = $nodeset->get nodelist) {

# My HaDDM TIOYTOBEE WMHOEKCH! Kaxmpii y3emn — OOBeKT

# wimacca XML::XPath::Node::Element. mO®TOMYy MEI

# BOCIIONB3YEMCST METOIOM Kiacca 'string value'

# I BHOODKM IIOOXONSMEIrO TEeKCTa, a Pes3yJILTAaTH

# BHIOOPKM IUIT BCEX Y3JIOB TIOMEMATCS B MacCCUB.

@zipcodes = map(S_->string value , @nodelist);

# CopTmpoBKa ¥ IOOTOTOBKA I BHBOIA

@zipcodes = sort(@zipcodes);

local $" = "\n";
print "I found these zipcodes:\n@zipcodesin” :
} else {

print "The file $file didn't have any 'z%p' elements in it!\n";

}

3amnycTuTe mporpaMmy Ha BBHITIOJIHEHUE, BOCIIOJb30BABIINCH TOKYMEHTOM, COAepXkKa-
MM TpU 3anucu, B pesynbraTe OymeT IMOJy4eHO Cieayloliee:

I found these zipcodes:

03642

12333

82649

DTOT MOIYJIb TaKXKe NEeMOHCTPUPYET MPUMEP CUHTAKCUYECKOTO pa3zbopa, OCHOBaH-
HOTO Ha JepeBbsix. [IpyueM B 3TOM cilydyae aHAIM3aTOpP 3arpyxkaeT BeCh JOKYMEHT B Je-
peBO 00BEKTa, MMEIONIETO CIelndUIecKyl0 KOHCTPYKIUIO. 3aTeM I0JIb30BaTeI0 pa3-



72 [naBa 3 + OcHoBbl XML 4yTeHne 1 3anvcb

pelraeTcs M30UpaTeNbHO B3aMOAeHCTBOBATL ¢ YacTIAMM JepeBa ¢ momolnbio XPath-
BeIpaXXeHUI. PaccMaTpuBaeMblii IpUMep SBISIETCS JIUITL 00pPa3IoM TOTO, YTO MOXHO
MOJIy4aTh ¢ MOAYJISIMU paclIMpeHHON 00pabOTKM AepeBbeB. JOTIOTHUTEAbHBIE CBEIC-
HUS OTHOCUTEJIBbHO 3TUX MOMYJIeli MOXHO HalTH B TiIaBe 8.

OO6bexThl 371eMeHTa XML @ : LibXML momnepxuBawT Meton findnodes (), GyHKIIMO-
Hupylomuii aHagornaHo XML :XPath. [Ipu 3ToM B KadecTBe TEKYIIETO COMEPKUMOTO
MMpUMeHseTCs BbI30B 00bekTa Element u Bo3BpaliaeTcsl CIMCOK 0OBEKTOB, COOTBET-
CTBYIOIIUX 3ampocy. DTU HYHKIIMOHAJIbHBIE CBOMCTBA paccMaTpuBaloTcs B Tmase 10.

[[poBepKa MOCTOBEPHOCTU HOKYMEHTA

CooTtBeTcTBUE TpeOOBAaHUAM (HOPMaTbHONM KOPPEKTHOCTHU SIBIISIETCS HEOOXOIUMBIM YC-
JIOBHEM IIpu obecrnedyeHUn KoppeKTHocTu XML-koma. Ilpm atom XML-mmpoueccopsr
MHOTO€ TIPOCTO He TpoBepsioT. Ecau mombITaThesl co3MaTh TOKYMEHT, YIOBIETBOPSIIO-
U HEKOTOPHIM CITe M MUKAIIMSIM, YKa3aHHBIM 1711 XM L-TIpuiIoXeHnit, MOTYT BOZHUK-
HYTb 3aTpymaHeHUs. [Ipudem 3aTpynmHEeHUS BO3HUKAIOT B TOM cliydae, €Clid TeHepaTop
COIEPXKMUMOTO0 TIPOTTYCKAET HEOOBITHBIN 2JIEeMEHT, KOTOPBI HUKOTAa He BCTpevascs pa-
Hee, a aHAJIM3aTop He oOpalllaeT Ha 3TO HU MaJjieiiliero BHMMaHusA. K c4acTbio Ipu mpo-
BepKe B MOAOOHOM cCIllydae MOCTYIEH BBICIIMI YpOBEHb KOHTPOJST — IPOBEpPKa JTOCTO-
BEpPHOCTH JOKYMEHTA.

ITpoBepKa JOCTOBEPHOCTH TIPEACTABIISIET COOOM CIIOKHBIN MPOIIECC CPAaBHEHMS 9K3EM-
TUIsipa TOKyMEHTa ¢ IabJIoHOM 6o criennduKanueil rpammaTtuku. [Ipu aToM MoXer
OTpaHUYMBATHCS KOJUIECTBO U TUIT UCTIOJIB3YEMBIX JIEMEHTOB JJOKYMEHTA, a TaKXKe KOH-
TPOJMPYETCS MX MeCTOToNokeHre. MOXHO JaXke HACTpauBaTh IMAOJIOHBI CUMBOJBHBIX
TAHHBIX IJIsI TI000TO0 3/1eMCHTA Tnbo aTpubyTa. [TpoBepsAroImuii aHaau3aTop coo0IIaeT o
TOM, OYIeT TN KOPPEKTHBIM JaHHBIN TOKYMEHT B CIydae HaJIWJIUs CXeMBbI JIMOO I1abioHa
DTD, c KoTOpBIMH ¥ IPOU3BOIUTCS CPAaBHEHHE.

Heob6xoammMo TOMHUTE O TOM, 9TO HE CTOUT OCYIIECTBISATH 11POBEPKY JOCTOBEPHOCTH
moboro XML-mokymenra. O0bpsaBiaenuss DTD u cxembl mpoBepKu TOCTOBEPHOCTH XOPO-
11 B ciiyvae paboThl co crieliuduIecKMMU I3bIKaM1 pa3MeTKH, OCHOBaHHBIMU Ha XML
(XHTML npu pa6ote ¢ web-crpanunamu, MathML npu pa6oTte ¢ MaremMaTuueckumu
YpaBHEHUSIMU TUO0 HEKOTOPBIMU APYTUMU I3bIKaMu ). [1py 9TOM TPUMEHSIOTCS OTpaHu-
YeHHBIC TIPaBUJIA IO OTHOIICHUIO K 0OBbEKTaM 1 aTpuOyTaMm.

ITpoBepka TOCTOBEPHOCTH JTOKYMeHTa He TpebyeTcs B cliydae, eCIi BO3MOXHOCTHU
Perl 1 XML ucronb3yroTcs 1l BHITTOTHEHUSI MEHee CIeIM@UUHBIX 3a1a4, TaAKUX KakK
OBICTpOE OOBEAMHEHWE M aHAIU3 CyIiecTBYOINX XML-T0KyMEeHTOB, MCIIOIb30BaHKE
9K30THYECKHUX (DOPMATOB TaHHBIX.

Kak mpaBujio, eciu BBl OIIyIIaeTe MOTPEOHOCTD B BHITTOJTHEHUM MTPOBEPKU TOKYMEH-
Ta, JIy4dIlle MPUCTYIIAaThC K CBOUM olIyImeHusIM. Omepanus MpoBepKu TOKYMEHTa sIB-
JIgeTCcs 00s13aTeIbHBIM YCIOBUEM B clIydae ydeTa HEKOTOPBIX ocobeHHOocTeir XML, Tpe-
OYeMBIX B LIEJISIX TOCTUXKEHMST COBMECTUMOCTH C OTIpeaeICHHBIM cTaHIapToM. Bair Ha6op
WHCTPYMEHTOB 00ECITeYMBAET MHOXECTBO CITOCOOOB 7151 BHITIOJTHEHUST TIPOBEPKH JTOKY-
MEHTOB.

O6basnenus DTD

O6bpaBrenus TunoB gokymeHTa (Document type description, DTD) — mokyMeHTHI,
HaIlMCaHHbBIE C TPUMEHEHWEM CIeIIMaIbHOTO S3bIKa pPa3MeTKH, oTipeeieHHOro B XML-
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crieundukanuu. Tem He MeHee, 3TU 00BEeKThl He OTHOcATCSI K XML. Bee, yTto Haxomutcs
BHYTPM 3THUX JOKYMEHTOB, HasblBaeTcs OOLBICHHAMI. Bee 00bABIEHUs HAaYMHAIOTCS
pasrpanuyuTeaeM < ! 4 BKIIOYAIOT YEThIpE 001aCTU: 3JI€MEHThI, aTPUOYTHI, CYLIHOCTUA U
3aMuCH.

B nuctunre 3.8 comepXuTcsa onmucaHue MpocTtoro oobsaBaeHuss DTD.

JNincTuur 3.8. Hebonbluoe obbasneHne DTD

<TELEMENT memo (to, from, message)>

<!ATTLIST memo priority (urgent{normal|info) 'mormal'>
<PENTITY & text-only " (#PCDATA)*">

<!ELEMENT to %text-only;>

<!ELEMENT from %text-only;>

<!ELEMENT message (#PCDATA | emphasis)*>

<TELEMENT emphasis %text-only;>

<IENTITY myname “"Bartholomus Chiggin McNugget”>

B npuBenennom npumepe DTD 00bABASIOTCS MSITh 3JIEMEHTOB, aTpUOYT 3JIEMEHTA
<memo>, TapaMeTp CYIIHOCTH, YIIPOIIAIOMIUI IpyTre OObSIBICHUS, a TAKXKE CYIIHOCTb,
KOTOpasi MOXET UCTIOJIb30BaThCsl BHYTPU IK3eMILIsipa 1okyMeHTa. [IpoBepsiomunii aHa-
JIU3aTOP MOXKET OOOPATh UK OTKJIOHSITh JOKYMEHT Ha OCHOBE 3TOi MH(popmauuu. Pac-
CMOTPUM CJEAYIOUIUI TpumMep:

<!DOCTYPE memo SYSTEM "/dtdstuff/memo.dtd">
<memo priority="info">

<to>Sara Bellum</to>

<from>&myname;</from>

<message>Stop reading memos and get lack to work!</message>
</memo>

Eciu 13 JOKyMEHTa yOaduTh dJIEMEHT <t0>, 3TO MOXET IIPUBECTU K HAPYILIEHUIO KOP-
PEKTHOCTU A0KyMeHTa. [Iporpamma nposepku OPMaibHO! KOPPEKTHOCTU HE CIOCOOHA
00HapyXUBaTh OTCYTCTBUE MOJOOHBIX 371eMeHTOB. [1oTOMY B 3TOM cilyyae MOHamIOOUTCS
BBITIOJTHEHUE TIPOBEPKU TOKYMEHTA.

M3BecTHO, UTO CHHTakCcHUYCCcKHI pa3bop o6bsBieHuii DTD He cocTaBisieT 0co60ro
Tpyaa. YUYUTHIBAsI 3TO OOCTOSITEIbCTBO, HEKOTOpble XM L-mpouieccopbl 00I1ero Ha3Ha-
YeHUsSI MOTYT OCYII[CCTRISTDL IPOBEPKY JOCTOBEPHOCTH JOKYMEHTOB Ha OCHOBE CHHTAaK-
CHUUYECKOTO pa3bopa coOoTBETCTBYIOIMX 00bsBIcHU DTD. Ananuzatop XML: : LibXML
OTHOCUTCS K MOAOOHBIM mporpaMmaM. Ko mpocToro aHaiu3aTopa, BbIITOJTHSOIIETO MPo-
BEPKY JOCTOBEPHOCTU, IPUBOAUTCI B JUCTUHIE 3.9.

Jinctuar 3.9. AHann3atop, BbINOSHSAOLWMIA NPOBEPKY AOCTOBEPHOCTU

use XML::LibXML:
use 10: :Handle;

# Vmamarm3alimist aHanuiaTopa.
my Sparser = new XML::LibXML:

# OTrpETHE GalJIOBOTO IeCKpmIITopa u pa3bop.
my Sfh = new I0::Handle:
if( $fh->fdopen( fileno( STDIN ), "r-" )) {
my Sdoc = Sparser->parse_fh( $fh );
if( Sdoc and $doc->is_valid ) {
print "Yup, it's valid.\n";
> else {
print "Yikes! Validity error.\n";

i
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$fh->close;

!

OunucblBaeMbIil aHaIU3aTOP MOXET OBITh JIETKO BCTPOEH B JIIOOYIO IIPOrpaMmy, Tpe-
OYIOIIYIO TIPOBEPKU JOCTOBEPHOCTH BXOMHBIX JOKYMEHTOB. K coxajleHWI0, B 3TOM CITy-
yae He MPeaoCTaBisgeTcs Kakasi-11ubo nHbopMalusi, KOHKPETU3UPYOIasi BOSHUKIIYIO
npo6yieMy (HanmpuMmep, 3JIEMEHT, HaXOdHiHiics Ha HenmonxoasameM mecte). Ho sToii
MPUYUHE MOJOOHBIN aHAJIM3aTOpP HE MOXET MCITOJIb30BaThCSl B KAayeCTBE HIICTPYMCHTAH
NPOBEPKHU JOCTOBEPHOCTU 00LIero HazHaueHus' . JIyulle BOCIONb30BaThCA aHAIU3ATO-
poMm XML : : Checker, pazpaboranHbiM T. JIxx. Marrepom (T.J. Mather). B pesynbrate
€ro MpUMeHEeHUs TeHEPUPYIOTCS OTUYETHI O CIelIUDUUECKUX OINOKAaX, CBSI3aHHBIX C TIPO-
BEPKOW JTOCTOBEPHOCTU JAHHBIX.

CxeMmbl

O6bsBnenuss DTD umeoT cBOM OrpaHUYEHMs, B CUJY KOTOPBIX HEBO3MOXHO MPOBE-
PUTH TUIT CUMBOJIBHBIX JaHHBIX, HA3HAYCHHBbIX 3JICMCHTY, a 'TaKXC (baKT COBITIaACHUS
3TOTO 3JIEMEHTA € TeM JIM00 HIILIM mabioHoM. YTo ke nenaTh, ec/i aHaIH3aTOD T0JXKEeH
€coo0UIaTh O TOM, YTO BJIEMEHT <date> nmoaaepxuBaeT HCKOPPEKTHLIT dopmat gaTel 1160
BKJTIOYAET HCUPaBHILHLIIT anpec? B 3TOM cityyae mpuaeTcsi MpuGETHYTh K PEIIEHUIO MO
HaszBaHuem XML Schema. Jokyment XML Schema MoXHO oxapakTepu3oBaTh Kak
obbsiBienre DTD BTroporo mokoJieHus, objanaroiiee 10TMOJTHUTEIbHBIMU BO3MOXHOC-
TSIMU M TUOKOCTBIO, peaiu3yeMbIMH B TIPOLeCCe MPOBEPKU TOKYMEHTOB.

B rnage 2 yxe ynmomuHanoch o ToM, 4To XML Schema cnbiBeT ogHOU U3 Haubosee
MPOTUBOPEUYUBHIX cxeM (IO KpaliHeil Mmepe, cpenu xakepoB) B ceMelictBe XML-mipo-
rpaMMm, ornpenesieHHbIX B cnennbukauun VV3C. boabmuHcTBO oab3oBartene!! coBceM
He MMPOTUB KOHIEIIIUU CXeM KaK TAKORDBIX, HO UM He NpaBiTcs peanusanust X M1, Schema
B CUJIy C€ TPOMO3IKOCT! U HEBO3MOXHOCTHU 3(h(HEeKTUBHOTO MPUMEHEHUS.

B kauectBe anbrepHatuBbl XML Schema moxHo paccMarpuBath RelaxNG, paspa-
bortanubiit OASIS-Open (http://www.oasis-open.org/committees/relaxng/), u Scheinatron,
paspabotannbiii Pukoy Jlsxenidhgonm (Rick Jelliffe) (http://www.ascc.net/xmi/resource/
schematron/schematron.html}. Kax u B ciiyuae ¢ XM L Schema, 3t cieundukanuy aera-
nu3yioT XML-s3b1KU, UcTionb3yeMble I onucanust npyrux XM L-sa3sikoB, [Ipu atom
nporpaMma, B3auMOJeNUCTBYIOLIAS C TOW TUIM Hil0OI CXEMOM, MOXET NCIIOMH30RATE ee OIS
MpoOBepPKU NocToBepHOCTU Apyrux XML-nmokymeHnToB. [Iporpamma Schematron oco6o
WHTEpeCcHa, MOCKOJbKY B €e cocTaB BXxoauT Perl-moaynb, MO3BOISIOMINI UCHOJb30BaTh
ee ila BpeMeHHOIT ocHOBe (B (popMe ceMelicTBa pyHKuuii XML : : Schematron, 'pa3pabo-
tanHoro Kunom Xamnronom (Kip Hampton)). '

IIporpamma Scheinatron mpeacTaBisieT OCOOBIii MHTEpEC Al XaKepoB, MCIOJIb3Y-
101X Bo3MoxHocTtu Perl i1 XML. DTo cBsi3aHO ¢ TeM, 4TO MporpaMma peajaus3yeT Hal-
CTPOMKY CYIIECTBYIOIIUX MOMYASIPpHBIX XML -T¢xX10A0II, M1 KOTOPBIX yXe UMEIOT-
csa Perl-peanuzanuu. OHa moMoraet Mpu omnpeaeeHUu MPOCTEUIIEro si3blKa, C OMOIIBIO

' ABTOpPBI KHUTH TPEIIIOYUTAIOT HCNONLBOBUTL HHCTPYMEHT, PAdOOTi0E 13 PEXUME KONATH0H CTPOKH,
nsgmls, joeryminidi Ha web-yaine http://www.jdark.com. TTpoBepKa ;OCTOBCPIOC 1T TIPOU3BOJIBHBIX JOKYyMEH-
TOR MOXET Tak>Xe BBIMOJIHATBLCS Ta 061)1(‘.71\""{\‘mn,xx w eb-viaax, Takux Kak http://www.stg.brown.edu/service/
xminalid. OGparuTe BHUMaHMe, 4TO B 3THUX ciaydasx XN L-ioxvaent go/keH BKIOYaTh OOBSIBICHHE
DOCTY'PE. IlpuueM cUCTEMHBII HACHTIDNKATO] TODKEH COIEPKATh paspeiithnmyio cebulky VR L, ommmu-
HYIO OT IYTHU, OTIPENIEJIEHHOTO B CUCTEME.
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KOTOPOTro BO3MOXKHO TepeyucjieHue U rpynnupoBaHue KOHCTPYKLIUM, KOTOPbIE€ BBITJIS -
a1 mogooHo XPath-BeIpaxkcnusam. BMecTo onepexaromieii TpaMMaTUKH, B KOTOPOI T1e-
peUyuCIIIeTCsS U ONpenessieTcs] Bce, YTO MOXKET OTOOpaKaThbCsl B IOKYMEHTE, MOXHO YyC-
TaHaBJIUBATh JOCTOBEPHOCTb JIUIIb YaCTU CTPYKTYP AOKyMeHTa. MOXHO IIpOBEpSTH
JOCTOBEPHOCTb 2JIEMEHTOB U aTpUOYTOB Ha 0a3e v¢JsioBHIl, OXBAaTbIBAIOUIUX IpYTUe Ya-
CTH TOKYMeHTa (3Iech AT pedb O TeX YacTsIX JOKYMEHTa, KOTOPhIe «IOoITamaloT B cde-
py BausiHusi» XPath-Beipaxkenuii). Ha npakTuke JOKYMEHT, CO3/laliHbiil C TOMOIIBIO
Schematron, BBRITISINT U BeleT ce0st momooHo Tadauie ctiiefl XSLT. baaromaps sro-
MY OOCTOSTENBLCTBY JOKYMEHT MOXET OBITH IMOJHOCTBLIO Peaan30BaH ¢ momMouiso XSLT.
dakTnueckn GyHKIUMOHUpOoBaHUe NBYX Perl-momymneit XML : : SchematronocyliecTB-
JISIeTCS TyTeM MEepBUYHOTO TNpeoOpa3oBaHUS JTOKYMEHTa CXEeMbI, OIlpenaeleHHOTO
mosb3oBateneM, B XS LT-tabauiy. 3ateM mMpoxyKT mMpeo6pa3oBaHUs MPOCTO Mepena-
erca XSLT-upouccecopy.

B mporpamme Schematron oTCyTCTBYeT TUITM3AIMsI BCTPOSHHBIX TUIIOB JaHHBIX, ITO3TO-
My, HAallpuMep, HEBO3MOXHO BBIMOJIHUTH OIHOCIOBHYIO MPOBEPKY C LIEJIBIO OOCCIIEUCH S
COOTBETCTBUA aTpubyTa ¢ popmaroMm gaHHbIXx W3C. Onnako Perl-nmporpamma MoXeT BbI-
MOJIHUTh OTJEJIbHBIN 1Iar, B XOA€ KOTOPOTO peaju3yeTcsl MEeTOJ, OMpeaeJIeHHbI Ha Ballle
ycMoTpeHue (maxe ¢ momoIlibio Moyt XML : :XPath). Dtor MeTon peaausyeT IIPOCMOTP
aTpuOyTOB TaHHBIX W BBEITIOJHEHUS peryJspHBIX Perl-BoipaxkeHnii, B KauecTBE apTyMEHTOB
KOTOPBIX BBICTYIIAIOT HPOCMATPHBACM bIC aTpuOyThl. OOpaTUTe BHUMaHUE HA TO, YTO SI3bIKU
CXeM He [10JJICPIKHBAIOT METOMIBI 3aITpoca COAEPKMMOTrO 2JIeMeHTa B 0a3e JaHHbBIX, a TakXKe
HE UCTOJIb3YIOTCS AJIST BBITIOJHEHUS JIIOOBIX IEUCTBUIA, HE IIpe;LIHasiateHLIX 11T 06paboT-
KM TOoKyMeHTa. [1oaToMy MHTerpans Bo3MOXHOCTel cxeM 1 Perl OyneT BecbMa MOJIE3HOIA.

Moayne XML::Writer

I1o cpaBHEHMIO ¢ 3aMaHUSIMHU, KO'TOPbIC BBIITOJHSIMCH IO CUX TTOP B 3TOM IIaBe, HamMca-
Hue XML-Koga npeacraBiseT coboii mpocTeiinyo 3agady. [IpocTtoTa co3gaHusi 3TOTO
KOJla OOBSICHSIETCS TEM, UTO IporpaMma CHabXXeHa MOJJHOCThIO KOHTPOJUPYEMOI CTPYK-
Typoit naHHBIX. [ToaTOoMy He TpebOyeTcs IIpeaycMaTpHBaTh KaKHe-JIMOO CIy4ailHOCTH,
MPOVCXOAdIINe TP 00pabOTKE BXOTHBIX HJAHHBIX.

I'enepuposanne X M L-k0/14 He cBsI3aHO ¢ KAKMMM-TTG0 0COOBIMU TTpoGIeMamu. [1ob30-
BaTeJIb pacnosiaraeT nHgopmMamueil 06 3JIeMeHTaxX, 00Ianalommnx HadyaJdbHBIMA U 3aBepIlia-
JOIIMMHM TeTaMHU, UX aTpuOyTaMy M IPOYMMU CBelleHUuIMHU. KoHeuHo, co3maHne MeToaa BbI-
Boma XML-Koja, yYUTBHIBAIOIIETO BCE MOAPOOHOCTH, TIPEICTABISIETCS JOBOJLHO CKYYHBIM
3aHsATHEM. Belb TOTPEOYETCS OTBETUTD Ha LLE1LiH ps BOIIPOCOB. bBiJil Iv BCTaBIIEHBI ITPO-
6es1bl Mexny atpubyramMu? Dbuiil M 3aKpBITBl OTKPBITBIE 37eMEHTbI? BbUT M BKIIIOYEH
CJI3II B KOHIIE ITyCThIX 3JieMeHTOB? Kak nmpaBuiio, TogoGHBIMKA BOTIPOCAMHU HE 3aJal0TCs 10
TeX Mop, MoKa He co3aacTcs Oosiee WIM MeHee BaxkHbIN Koa. Eie onuH crocob odopaboTku
MOIOOHBIX IeTajci 3aKJII0YaeTCs B CO3TAHUM CIICLIMAIbHBIX MOMYJICH.

Monpyne XML : :Writer,cosnatnblii Jasumom Moarruiicontom (David Megginson),
SIBIIAETCS IPEBOCXOIHBIM ITPUMEPOM abCTpaKTHOIO MHTepdeiica, 00ecrmeunBalonero re-
HepupoBaHne XML-koma. D1oT mHTepdeiic mocTaBasgeTcs BMECTe ¢ HAOOPOM MPOCTHIX
M TIOJIE3HBIX METOAOB, oOecleyrBalomux co3gaHue Joooro XML-mokymenra. IIpocTto
co3aiTe 0ObEKT, MpeJHa3HAUYCHHBINM IJI HalWCcaHWUsSI KOAa, U BBI3OBUTE €ro METOJHbI,
obecneunBapoMe co3ganue noroka XML-koma. HekoTtopblie U3 MpUMEHsSIeMBbIX B JaH-
HOM CJIydyae METOIOB IMEPEYMCIeHbl B Taou. 3.1.
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Ta6nunua 3.1 Metoap moayna XML::Writer

DyHKUMA

end ()

xmlIDecl([$endoding, $standalonel)

doctype($name,
$systemID])
comment ($text)
pi($target [, $data])
startTag($name [, $anamel =>
$valuel, .. .])

[$publicld,

emptyTag($name [, $anamnel =>
$valuel, ...])

endTag([$name])

dataElement($name, $data [,
$aname => $valuel, ..]) $aname =>
$valuel, ...])
characters(%data)

3aKkpbiBaeT AOKYMEHT W BbINOSHAET NPOCTENLLYIO
npoeepky GopManbHON KOPPEKTHOCTN

(T.e. NpoBepsieTCs HaNMYMe 0AHOr0 KOPHEBOIO
3/1IEMEHTA, a TakXe Hannune 3aBepLUaloLLNX TEFOB
ON19 KaXOoro HavanbHoro Tera). Ecnm yctaHosneHa
onuusi UNSAFE, npoBepka 60sbLUMHCTBA MpaBus
bopManbHON KOPPEKTHOCTU HE BbINOHAETCS

B BepxHIO0 YacTb JOKYMEHTa BKJOYAETCs
XML-06bs1BNEHVE.

Bepcus xecTko kogmpyetcs B Buge "1.0"
[ob6aeneHne 06bSBNEHNS TUNa AOKYMEHTa

B BEPXHIOID 4acTb JOKYMEHTA

BknioyeHne XML-KoMMeHTapus

BbiBog, 06pabaTbiBaeMoli UHCTPYKLMN

Co3zpaHve HavanbHOro Tera anemeHTa. B kadecTtse
NepBOro a/eMeHTa BbICTYMNaeT MMS 3NIEMEHTa,

3a KOTOpbIM CnefyeT napa «MMsi-3HayeHne»
YcTaHaBnMBaeT NyCcTon Ter anemeHTa. pumeHsemble
B 3TOM CJly4ae aprymMeHTbl ByayT TeMu xe,

4YTO M B Cnyyae ¢ anemeHtoM startTagO
Co3paeT 3aBepLualoLwmii Ter anemeHTa.

He Bknoyarite aprymeHT, ecin XOoTuTe aBTOMaTU4eCKN
3aKpbITb TEKYLUMIA OTKPbITHIA 3N1EMEHT

BblBOA, HA NeyaTb 3nemMeHTa, COAePXaLLero TObKO
CVIMBOJIbHbIE JAHHbIE. 3TOT 3NEMEHT BKJIIOYAET
HayanbHbIN Ter, AaHHbIe 1 3aBepLualoLLmvin Ter

BbIBOA, 4aCTV CMMBOJIbHBIX JAHHbIX

Bbnarogapst MCIoONb30BaHMIO MEPEYMCIICHHBIX MPOLEAYP MOXKHO CO31aBaTh 3aBep-
weHnvic XML-gokymeHnTel. Hanpumep, mporpamva m3 ymctuara 3.10 co3maer 6a3o-

et HTML-daiion.
Jincturr 3.10. HTML-reHepartop

use I0;

my Soutput = new I0::File(">output.xml");

use XML::Writer;

my Swriter = new XML::Writer( OUTPUT => Soutput );

Swriter->xmlDecl( 'UTF-8' );
Swriter->doctype ( "html' );

Swriter->comment( "My happy little HIML page' );

Swri ter->pi( 'foo', ‘'bar' );
Swriter->startTag( 'html' ) ;
Swriter->startTag( 'body' ) ;

fwriter->startTag( "hl') ;
$writer->startTag( "font',

'color' => ‘'green' J;

$writer->characters( "<Hello World!>" );

Swri ter->endTag( ) ;
$writer->endTag( ) ;
$writer->dataElement( ",
Swri ter->endTag( ) ;

Swri ter->endTag( ) ;
Swriter->end( );

"Nice to see you." );
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B PE3VJILTATC BBINTOJHCHUS IIPUMEpPA BBIBOAATCS CICOYIOIMEC JaHHbIC:

<?xml version="1.0" encoding="UTF-8"7>

<!DOCTYPE html>

<!- My hapoy little HIML page —>

<?foo bar?>

<html><body><hli><font color="green">&lt;Hello World!&gt;</font>
</hI><p>Nice to see you. </p></body></html>

B 5TOT MOnynbe BCTpOoeHBI HEOOMbIIME U IIPHATHLIC «yaobcTBa». Tak, aBTOMaruyec-
KM IPOM3BOMUTCS 00paboTKa HEIOMyCTUMBIX CUMBOJIOB (HaIllpuMep, CUMBOJIaM Olie]-
caHla, &) MyTeM ero npeodpazoBaHUs B COOTBETCTBYIOIIUE OOBEKTHBIE CChUIKU. TakxKe
3aKJII0YAIOTCSI B KaBBIYKM 3HAUYCHUS CYIIHOCTeil. B mpoliecce MOCTpoeHMsT TOKyMeHTa
MPOBEPSETCS COACPKUMOE, B KOTOPOM BBl HAXOIUTECH, C TIOMOIIBIO IIPEANKATUBHBIX Me-
TOAOB, TakMX Kak Wi thin_element ("foo"). DToT MeTOa COOGIIAET O TOM, YTO IJEMEHT
"f00" ABASETCS OTKPBITHIM.

ITo ymosiuaHuO MOaYyJb OTOOpaxXaeT JOKYMEHT BMECTe CO BCEMU aKTUBHBIMM Tera-
mu. B HekoTopbie obnactu XML-Koa MOXHO BKJIIOUUTH MPOOEbI C LEIbIO YIYUILICHUST
ero Bocnpustus. Eciu onuuu NEWLINES npucBouTh 3HaueHUE true, Mocje TeroB dJie-
MEHTOB OyIyT BKJIIOYAThCSI CUMBOJIbI HOBBIX CTPOK. Ec/iM ycTaHOBUTH 3HAYEHUE ONMLUU
DATA_MODE, mocturaerca noneOinlii apdekr. B pesyabraTe MOXHO KOMOMHUPOBAThH
sHavenigonuuii DATA_MODE u DATA_INDENT c uenbpio GopMuUpoBaHUsI aBTOMAaTUYECKUX
oTCTYyNnoB cTpoK. Kak cienctBue, obecrieyruBaeTcsl reHepupoBaHUE KpacuBO O0hOpM-
JIECHHOTO TOKYMEHTA.

Baarogapst HaJIUYKUIO MOAOOHBIX 3aMeYaTeIbHbIX CBOMCTB BO3MOXKHO MPUMEHEHKE KOIa
C LEJbI0 CTPYKTYPUPOBAaHUS JIIOOOr0 BUAA TEKCTOBBIX HaHHBIX. Moaynab XML :Writer
MMO3BOJISIET OBICTPO BHEAPSTH 00JIbIIONK 00beM MHGOPMALIMU B OTPAHUYEHHBIN MPaBu-
JnamMu popMaabHON KOPPEKTHOCTU TOKYMeHT. Hanmpumep, MOXHO BKIIIOYUTH TUCTUHT
KaTaJloros B Mepapxuueckylo 0asy maHHbeix (muctunr 3.11).

Jiuctuur 3.11. leHepaTop KaTanoros

use XML: :Writer;

my Swr = new XML::Writer( DATA_MODE => ‘'true', DATA INDENT => 2 );
&as_xml( shift @ARGV );

$wr->end;

# PekypcuBHOEe OoTOOpakeHne kaTayiora B XML-KOI.
#
sub as_xml {

my Spath = shift;

return unless( -e Spath );

# Ecimt »TO KaTanor, co3maire BJIeMEeHT U
# HamoyrMTE ero meTasIsaMu.
if( -d $path ) {
Swr->startTag( 'directory’, name => Spath ) ;

# Barpyska MMeH BJIEMEeHTOB KaTasiora

# B Maccus.

my @contents = ( );

opendir ( DIR, Spath );

while( my Sitem = readdir( DIR )) {
next if( $itemeq '.' or Sitemeg '..' );
push( @contents, Sitem );

}

closedir ( DIR ) ;
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# PexypCUBHEII IIOMCK II0 DJIEMEHTaM KaTtanora.
foreach my Sitem ( @contents ) {

&as_xml( "$path/$item” );
}

$wr->endTag( ‘'directery' );

# Mol BO3IOEPKMMCSI OT BEI30BA BCETO TOTO, YTO HE SBIISIETCS
# xaranorom mmbo daioM.
} else {
Swr->emptyTag( 'file', name => S$path );
}
}

Hwuxe mpuBoguted rnpumep BLHIOJIHCHHS KOJAa HA OCHOBE BHIOPaHHOTO KaTajora (00-
paTuTe BHUMaHWE Ha MCITOJIb30BaHUe MHCTpYKIMid DATA_MODE 1 DATA_INDENT ¢ nuenbio
yJIy4llIEHUS BOCIPUUMYUBOCTU KOAA):

$ ~/bin/dir /home/eray/xtools/XML-DOM-1.25

<directory name="/home/eray/xtools/XML-DOM-1.25">

<directory name="/home/eray/xtools/XML-DOM-1.25/t">
<file name="/home/eray/xtools/XML-DOM-1.25/¢t/attr.t" />
<file name="/home/eray/xtools/XML-DOM-1.25/t/minus.t" />
<file mame="/home/eray/xtools/XML-DOM-1.25/t/example. t" />
<file name="/home/eray./xtools/XML-D0OM-1.25/t/print.t" />
<file name="/home/eray/xtools/XML-DOM-1.25/t/cdata.t" />
<file name="/home/eray/xtools/XML-DOM-1.25/t/astress.t" />
<file name="/home/eray/xtools/XML-DOM-1.25/t/modify.t" I>

</directory>

<file name="/home/eray/xtools/XML-DOM-1.25/D0OM.gif" />

<directory name="/home/eray/xtools/XML-DOM-1.25/samples">
<file
name="/home/eray/xtools/XML-DOM-1.25/samples/REC-xm1-19980210.xm1"
/>

</directory>

<file name="/home/eray/xtools/XML-DOM-1.25/MANIFEST" />

<file name="/home/eray/xtools/XML-DOM-1.25/Makefile.PL" />

<file name="/home/eray/xtools/XML-DOM-1.25/Changes" />

<file name="/home/eray/xtools/XML-DOM-1.25/CheckAncestors.pm” />

<file name="/home/eray/xtools/XML-DOM-1,25/CmpDOM. pm"” />

HTak, Mbl 3aBEPUIMJIM HOCTCAOBATLALIOE paceMoTpeline Moaysist XML © : Writer, Boc-
MOJIb30BABIIMCH PCKYPCH BHBIM MOAXOAOM. DTOT MOAXO/ TAKXKE YIOOHO MPUMEHSITh MPU
paboTe ¢ 00BbEeKTaMU JPEBOBHNOIT CTPYKTYPHI. Korma Kaxablii Tunm XML-o6bekTa 00-
JafgaeT COOCTBEHHBIM METOIOM «IIPUBEACHUS K CTPOKE». DTOT METOM MpeaHa3HaueH sl
OCYLIECTBJIEHUSI COOTBETCTBYIOLIMX BBI30BOB 00BbEKTa pefakTopa. B nobom ciiyuae, Mo-
oyib XML : :Writer siBJisIeTCS BeCbMa TMOKMM U MOJE3HBIM B IIPUMEHEHUU.

dpyrue MeTtoapbl, NpUMEeHsieMble 415 BbiBOAA MHPOPMALIMK

PaHee yxxe paccMaTpuBagoCh, YTO MHOTME MOIYJIM-aHAIM3aTOPhl 001aJal0T COOCTBEHHBIMU
METOIAMH, OOECTIEUNBAIOIIMME BIIIIOMCHNC MX comepxXumMoro B coctaB XM L-kona. Hampu-
Mep, Moay b XML : : LibXMLoGeciieuisaet BbI30B MeToaa toString (), B KauecTBe apryMeHTa
KOTOPOTO BBICTYMAET BeCh JOKYMEHT JINOO MPOU3BOJILHBIN OOBEKT 2JIEMEHTA B COCTaBe TOKY-
MeHTa. CrieoBaTenbHO, 6ojee crelMdUIHbIE KIacChl IPOIIECCOPa, KOTOPBIE # KIS TCH 10]1-
KJIaccaMM JAHHOTO WJIM KaKOro-aubo APYyroro MoZIyJsl, 4acTo 0OecleyrBaloT JOCTYITHOCThb
OIHOTO M TOIO Xe MeToa Ul cOOCTBEHHBIX Al’], a Takke TepeqaroT MmoJb30BaTebCKUE BbI-
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30BbI MeTOa 0a30BOMY O0BEKTYy aHanu3atopa. OOpaTuTeCh K JOKYMEHTALIMU T10 TTPOLIECCOPY
C LIEJIbIO BBISICHEHMS TOFO, TOMAEPXUBACTCS JIM 3TO WIM IPYTOC MOI0GHOE CBOMCTBO.

W HakoHel, mocjegHee, UTO HY>KHO Ha 9TOM dTarie, — (pyHKUus print s36ika Perl. Dta
dyHKIUA «0OUTAET>> HA yPOBHE, KOTOPbI HAXOAUTCA HUXE WHCTPYMEHTAILHOTO yPOBHS
TaKUX UHCTPYMEHTOB, kKak XML : :Writer. [Ipu ycioBuu UTHOpUPOBAHUS CIIeU(DUIHBIX
npaBua 1 OTHOUIeHH XML, sTa GyHKIIMS 00ecreuynBaeT yayqIeHHYIO CTeEMeHb KOHTPO-
JIsT HaJl MIPOLIECCOM NPeoOpa3zoBaHUsl CTPYKTYp MaMsATH B TEKCT, BBIBOAUMBII Ha 3KpaH.
Ecnu BBl cobupaeTech BBIMOJHITL 0CO00 CIOXHYIO paboTy, PyHKIIUS print MOXeT 00Jier-
YUTH Bally 3agady. HekoTopble M3 acreKTOB MpUMEHEHUST 3Tol (YHKIMHU paccMaTpUBa-
torca B aBe 10. He 3a0bIBaiiTe 3aMEHSATD «1 14/IOCIITTBLIC» CHMBOJILE < U & COOTBETCTBYIO-
MU OGBEKTHBIMM CChIIKaMu (cM. Tabi1. 2.1), mubo 3akiovaiite ux B cekiuu CDATA.

HabopH CMMBOJIOB M KOIVPOBKMU

HesaBucumo oT BhIOOpa METOMA YIpaBJIeHHWST BBIBOAOM IMPOTPAMMBbI, HEOOXOAUMO YUK~
THIBaTh KOHIIEIMIINIO KOAMPOBAHUS CHMBOJIOB — IMPOTOKOJ BhiBoga XML-mokymeHTa,
WCTIOJIb3yeMBblii ISl TIPEICTaBJICHUS] Pa3IMUYHBIX CUMBOJIOB sI3biKa (ajihaBUT, KaTajor
uaeorpaMM JUO0 TUakpuTUdeckue 3Haku). KoaupoBKM CUMBOJIOB MOTYT MPEACTABIATh
caoXkHelyo yacte XML-kona, 0cOGeHHO AJIsT MPOrpaMMUCTOB U3 cTpaH 3amanHoiu EB-
poribl 1 AMEPUKHU, GOJBIIMHCTBO M3 KOTOPBIX HE 3HAKOMDI ¢ MUPOM BO3MOXHBIX KOIU-
POBOK, OTIMYHBIX OT 128-cuMBOJLHOIT ASCII-KOTUPOBKU.

Oo6baBiaenne encoding XM L-10KyMeHTa MOXET colepXaTh UMs IIPOU3BOJLHOM CXe-
MBI KOIMPOBKHU TeKcTa. B cooTBeTcTBUM co crienudukamnueit, XM L-npoieccopsl nomyc-
katoT npuMeHeHue koguposok UTEF-8u UTF-16. Konnposkn UTF-8u UTF-16 — noxn-
MHoxkecTBO Unicode — coBpeMeHHOU 1 MOIIHOW apXUTEKTYypbl CUMBOJbHOUW KOTUPOBKHU,
MO3BOJISIONICH yIOBJIETBOPSATh BCE MOTPEOHOCTHU MPOTrPaMMUCTOB.

B aTOM pasmesie Mbl ipepBeM paccMmoTpeHue uHterpaiuu Perl u XM L u nepeitnem k
paccmotpenuo Unicode. XoTs Bce MpuUMephl, OTIMCAHHBIE B KHUTE, MOTYT BBITOJHSTHCS
C MPUMEHEHUEM Pa3JIMYHOTO POJa HACAeACTBEHHBIX KOIUPOBOK, BCE Ke Jy4Yllle MepeiTr
K UCTOJb30BaHUIO coBpeMeHHoro ctannapra — Unicode.

Unicode, Perl n XML

Konuposka Unicode siBasieTcss CBOeTo poja «CUMBOJIOM LIUGMPOBOU 3pbI», obecredn-
BalOUIUM YHUGDUKALMIO ThICAY PA3JIUYHBIX CUCTEM MUCbMEHHOCTH, pa3paGoTaHHBIX
JYYIIMMHA YMAMH YeJIoBeYecTBa Ha MPOTSXKEHWU CioeTilil, KoHedHo, eclin mporpam-
Ma BBIMTOJIHSAETCS B cpelie, ucroib3ytouieit ornuaabie oT ASCII cuMBoibI, TTIOTpeOyeT-
cs TipeaBapuTesbHOoe 3HaKoMcTBO ¢ HUMU. B no6oM ciiyyae GOJNBIIMHCTBO MPOrpaMM
00pabOTKM TeKCTa OrpaHUYEHbl HU3KOYPOBHEBBIMU al(aBUTHO-LIUDPOBBIMU CUMBO-
Jamu u3 Habopa Latin. Beibop aToro Habopa CUMBOJIOB IUKTYETCS €ro pacHpocTpa-
HeHHOCThI0O B MUHTepHeTe. C mosBiaeHnuem Unicode 3Ta TeHAEHLMSI KOPEHHBIM 0o0pa-
30M M3MeHuMnach, a Perl 1 XML ykpenunu st usmeHeHus.

B 11060M JOKyMEHTe, <«[IPOHaratiiipylonleM» JOCTOMHCTBA foKymeHToB Unicode',
yTBepxknaercsi o ToM, 4to Unicode mpeBOCXOIHO MOAXOAUT AJISI BBIMIOJHEHUS HUITCPHA-

' Jlnst TIOJTy4eHusI TOCTYIa K 9TUM JOKYMEHTaM BOCHOJIb3YiiTech pasnesnoM FAQ, nosaep:kiBacMbiM KOH-
copunymom Unicode 1a web-yisae http://unicode.org/unicode/faq/.
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MOHANIM3AINY Koja. biarogapst ero npMMeHEHHUIO IPOrpaMMUCTBI MOTYT BBIIOJIHSITH
JIOKAJIM3ALMIO IIPOrpaMM, He 3a00TsCh 00 ajanTalyy Pa3IMYHbIX CUMBOJIBHBIX apXu-
TEKTYP.

OpHako crereHp BaxkHOCTH KomupoBku Unicode Bo3pacTaeT Ha ITOPSIIOK B CIydae
BO3HMKHOBEHMSI MOTPEOHOCTU B MPEACTABICHUN JAHHBIX. SI3BIKM MpOrpaMMUPOBAHUSI,
MPUMEHSIEMBIE TIPA COCTABJICHUM IIPOrPaMM, MOIYT OTIMYAThCS, HO elle OOMbLIMM pa3-
HoobBpasneM 00IaJAoT SI3BIKM, Ha KOTOPBIX OOLIAIOTCS MeXIy coboii monu. braromaps
ucnosib3oBanuio Unicode MOXHO co3maBaTh eAMHOE IPEACTaBICHME ISl BCEX JaHHbIX,
HE3aBUCUMO OT HPUMEHSIEMBIX SI3bIKOB JIM00 apXUTEKTYPAhI.

Koouposkn Unicode

IpostBstiiTe OCTOPOXHOCTL CO CIIOBAMU <«apXMTEKTYPa» U «KOOUPOBKA», ITOCKOJBKY
Unicode ¢rakTiiycckH mpeacTaBisieT OfHy M3 TPEAIIeCTBYIOIINX KOIUPOBOK, Comepxka-
X UCTOKU BCCX MOCICMYIOIIMX KOTUPOBOK.

B Unicode xaxmplit TMCKPETHBII CUMBOJI, IMEIOIIMiIT O(DUIINATIEHOE TOJIKOBAaHKE, OT
A 1o a u ©, umeeT cobcmeenHblil K00 — YHUKATBHOE TOJIOXUTEILHOE YKCIIO, SIBIISIIO-
meecs agpecoM «kaptbl» Unicode. Hampumep, mepBoii 3ariaBHOM OyKBe JIATUHCKOIO
anhaBUTa COOTBETCTBYET LiecTHauaTepudiinii anpec 0x0041 (kak 1 B ciaydae ¢ Koma-
mu ASCII 160 ero poacTtBeHHUKAMM). JIpyrM IByM CHMBOJIAM, CTPOYHOI TPEYeCKOM
OykBe anbtha U CUMBOJIY <«CMailqiKka», COOTBETCTBYIOT lieCTHaJUATEPHUHLIC 3HAYe-
Hust, 0x03B1 u 0x263A, coorBercTBeHHO. Ha OCHOBe 311X KOIOB MO0 MX KOMOMHALNA
MOXeT KOHCTPYHMPOBAThCS JII00O0M CMMBOJ. MHOrMe KOIbl CUMBOJIOB BbIIEJICHBI IS
XpaHEeHUs TUaKPUTUUECKUX 3HAKOB, TAKMX KaK 3HAKW ylapeHus Jubo paaukaibl. B pe-
3yJbTaTe MHOTHME CLIEHApUM TIPENCTABISIIOT CO0OM OOBeIMHEHWE OCHOBHBIX ayi(paBUT-
HO-1I(POBBIX IMOO MACOrpadpISCKIX CUMBOJIOB.

Cyl1ecTByeT BeJIMKOE MHOXECTBO KomrpoBoK Unicode. OCHOBHOE pa3imane MEXIy
HMMU 3aKJTI0YAeTCsl B CIoco0e MpeCTaBIeHUST KOIOB CUMBOJIOB.

OdwmmmansHo Unicode mommep:KuBaeT TpU TUIIA KOAMPOBKU, HOCSIINE OOIIEe MMSI
UTF (cokparenue ot ciioB Unicode Transformation Format), 3a KOTOpeIM CIIeIyeT 9YiCIo,
TIpeNCTaBJIsiiolee HAMMEHBIIMI pa3Mep (B OUTax) sl IPEACTARIISIEMbIX B 3TOM KOIUPOBKE
cuMBOJIOB. MiMeHa komupoBok Oyayt ciemytonue: UTF-8, UTF-16 u UTF-32. Komu-
poBka UTF-8 aBisteTcss Hanbosee TMOKO# 1 MprMeHsIeTCsl Iipy co3nannu Perl-ciieHapueB.

Kogunposka UTF-8

Crunb xoauposkn UTF-8 aensiercst Hanbonee npubvikeHHbIM K ctiumio Perl. OHa Tak-
Ke sSIBJIIeTCS Hanbosee 3¢ (GEeKTUBHOM, TTOCKOIBKY ISl XpaHEHUST CUMBOJIOB HCIIOJIb3Y-
1oTCs oTnenabHble 0aiThl. Mcxomsa u3 atoro, UTF-8 mo ymomuanmio npuMeHsIeTCST ISt
komupoBaHust XML-mokymMeHTOB: eciii B 00bsiBIIeHN XM L-1oKyMeHTa He yKa3aH THUII
KOIMPOBKH, IIpeATIojiaraeTcs ucIonb3oBaHue Komruposku UTF-8.

Kaxnplii cuMBOJT B cocTaBe JOKYMEHTa, MPEICTABICHHBIN € MOMOIIbIO KOIUPOBKHU
UTF-8, ucnonp3yer CTOJBKO 0AaHTOB, CKOJIBKO OIIPEAEIISICTCS KOOOM 3TOr0 CMMBOJIA
(MakcuMyM 10 1ectd 6aifToB). TakuMm oOpa3oM, 3arjaBHasI IuTepa A IIPEACTaBISICT-
cs1 ¢ momompio anpeca 0x41, TpeOyroiero oquH 0aiT mamMsaTi. CUMBOIY «CMailIMKa»
cootBercTBYeT anpec 0x263A. B sToMm ciydae TpeOyioTcsl Tpu GaiiTa [jisl mpeacTaBiie-
HMSI KOJa CUMBOJIA Y OUH GalT — i1 MH(MOPMUPOBAHS TEKCTOBBIX MPOIIECCOPOB O
KOJIMPOBaHUM CUMBOJIa C TIOMOIIIBIO HECKOJIBKUX 6aiiToB. BriosiHe BeposiTHO, 4TO B Aa-
JIeKoM OymyrieM, mocie BXOXAeHUs1 3emyn B [alakThuecKuil coro3, Uil KoJ(HpOBa-
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WA CUMBOJIOB MHOTOUYMCJIEHHBIX MHOTIJIAHETHBIX SI3bIKOB OYAYT MPUMEHSTHCS OT 4e-
ThIpEX OO IeCTU O0aiToB.

Koguposka UTF-16

Konuposka UTF-16 ucnonb3yeT mosiHble nBa 0aiiTa mjsl MpeaCTaBICHUS CHMMBOJIOB.
ITpuyem xapakTep MpeacTaBieHUs He U3MEHSIETCS JaXe B TOM cilydyae, ec/ii pa3Mep CUM-
BOJIa MTO3BOJISIET BOCIIOJIb30BaThCS OMHUM OaliTOM (C 9TOH 3amayeil IpeBOCXOMIHO CIIpaB-
asiercst kogupoBka UTF-8). C apyroii cTOpoHBI, eciii CUMBOJ SIBJISIETCS TOCTATOYHO
peoKuM, ISl ero MpeAcTaBIeHUs MOTYT MOTpPeOOBaThCsl NOMOJHUTEIbHBIE OBa OaiiTa
(cypporaTtHas mapa). B aTtom ciyyae oOuiasi niMHa cCMMBOJIA COCTaBUT YEThIpe Oaiita.

[IPYIMEYAHUE
Mockonbky B Unicode 2.0 ncnonb3dyetcs CTuib NPeACTaBNEHNS, COOTBETCTBYIOLLMIA 16 6rTam Ha oauH
CUMBOJI, B KQYECTBE COOCTBEHHOWN MOAAEPXKMBAEMON KOAMPOBKM, MHOMME FOBOPSAT O «KOANPOBKE
Unicode», nmes B Buay koamposky Unicode UTF-16. Juanoroeble OKHa HOBbIX MPUIOXEHUN, «Save
As...», WHOrAA npepJiaraloT OTAesbHble BapuaHTbl Bbibopa «Unicode» n «UTF-8», maxe ecnn atm
Ha3BaHWs He MMEeoT 0coboro cMbicna B TepMmHonorim Unicode 3.2.

Koguposka UTF-32

Konuposka UTF-32 ananornuna koguposke UTF-16, Ho, B omiMune OT mocjegHEN,
B UTF-32 kaxaplii cMMBOJI 3aHMMaeT POBHO 4YeThbipe OaiiTta. 1o 3Toit mpuYMHEe JaHHbBIA
TUM KOIMPOBKM HE CIMIIKOM PAcCIpOCTpaHeH, MOCKOIbKY B OOJBIIMHCTBE CIyyaeB BCe
IepcraBaeMble CUMBOJIBL OyAyT CHAOXEHbl BEAYLIMMU HYJISIMU. DTO OOCTOSITENBCTBO HE
MO3BOJISIET JAHHOMY BUAY KOIMPOBKM AeMOHCTPUPOBATh uyaeca 3¢ dheKTuBHOCTU. bia-
rojapsi rapaHTUPOBAHHON IIMPUHE CMMBOJOB BO3MOXHO IpEeACTaBIeHWE MUJJIMOHOB
cumBoioB KoaupoBku Unicode. M xotss UTF-32 oTHOCUTCS K TpeM OCHOBHBIM KOIU-
poBkam Unicode, oHa He pacnio3HaeTcss XML-ananuzaropamu. [1paBna, 3To 00CTOSITENb-
CTBO BpSIZ JIM MTPaeT Kakylo-JI1u00 3aMETHYIO POJib.

Apyrve Tnnbl KOOMPOBOK

B XML-cranmapre onpenenserca 21 ums qis HabOpOB CMMBOJIOB, IpeIHa3HAYeHHBIX
IJIS1 MCTIOJIb30BaHMS aHaau3aTopaMu (MOMUMO o0Ieu3BecTHhIX KonupoBok, UTF-8 u
UTF-16). D1 uMeHa paHxupytorcs or 150-8859-1 (ASCII mmoc 128 cuMBOJIOB, He
CBSI3aHHBIX C JIaTUHCKUM andaBuTom) 1o S hift J IS (komupoBka Microsoft nis uepor-
JU@OB SAIMOHCKOTO S13bIKa). XOTS MO CYIIECTBY 3TU KOAUPOBKU HE SIBJISIOTCS KOAUPOB-
kamu Unicode, KaxXaplii mpeacTaBisieMblii UMU CHUMBOJ OTOOpaxkaeTcsl Ha OAMH JUOO0
OoJblee KonuuecTBO KomoB Unicode (1 Hao0OpOT, MO3BOJISAS MEPEKIIOYATHCS MEXIY
Pa3IUYHBIMU KOAUPOBKAMMU).

IIpu ucnonpzoBanuu XML-aHanuzatopoB B Perl BO3MOXHBI COOCTBEHHBIE METOIbI
paboThl ¢ APYruMU KoaupoBkamu. HekoTopble U3 HUX TpeOyIOT MPUIOXKEHUS AOTIOTHU-
TeJbHbIX ycunuii. Hanpumep, ananuzatop XML : :Parser B CBOEM UCXOIHOM BUJE Majo
MOIXOIUT AJsI pabOThl CO MHOTMMU KOAMPOBKAMU. DTO CBI3aHO C TeM, UTO Oa3oBast O10-
nuoreka Expat HacTpoeHa Ha BOCHPUSATHE KOAUPOBOK, OTJIUYHBIX OT KOJUPOBOK
Unicode. K cuyacTpio, 3TO MOJIOXEHUE MOXHO JIETKO MCIIPaBUTh, YCTAHOBUB MOIYJb
XML : Encoding Knapka Kynepa (Clark Cooper). OToT Moayiab, MO CyTH, MOAKIACC
XML : Parser ¥ MOXeT CUYMTHIBaTh, a TakxXKe BOCIPUHMMATh OTOOpaxxeHus (aitioB
(XML-moKyMeHTBl), KOTOpbI€ CBSI3BIBAIOT KOJbI CMMBOJIOB, YKa3bIBalollllMe Ha Apyrue
KOIMPOBKH, C COOTBETCTBYIOIMMU aapecamu Unicode.
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Moonepxka Unicode co cTtopoHsl Perl

Kak u B ciyyae ¢ XML, cBs13b Mexxny Perl m Unicode ykperuisieTcst MEIJIEHHO, HO He-
oTBpatUMO'. B obiem ciydae, st KOPPCKTHOH pabotsl ¢ KoaupoBkoi Unicode Heo6Gxo-
IMMO McIonb30Bath Perl Bepcuu 5.6 nu6o Boime. Eciu y Bac yCTaHOBJIEHA 3Ta BepCUS
Perl, o6parutech K man-ctpaHuile perlunicode, rue comepkarcst CBeAeHUS O TEKYIIEH Mmom-
nepxxke Unicode. [laxe eciu B BallleM PacIOPsSIKEHUM OKaxeTcsl 0ojice paHHSISI BEpCUST
Perl, Bcernma MoxHO ee OOHOBUTH. Bbl MOXeTe BOCIOIB30BaThCSI HEKOTOPBIMU JOTOJIHU-
TeJIbHBIMU MHCTPYMEHTAMM, ONTMCAHHBIMU B TIOCJICAYIOIIMX pa3/ieiaX IJiaBbl, OJHAKO pa-
6ota ¢ Perl 1 XML o3Hauaer ucnonp3oBanue Unicode, moaTomMy OyIoeT CKa3bIBaThCS OT-
CYTCTBUE COOTBETCTBYIOILEH TOAIEPKKMU.

B Hacrosiiee BpeMst HauboJiee COBpeMeHHast U ctabuibHast Bepcus Perl, 5.6.1, oGec-
MeyrBaeT YacTUYHYI0 moaaepxkKy Unicode. JlupektuBa utf§ obecrieuynBaeT MCIIONb30-
Banue B Perl komuposku UTF-8 mua Gobinuncraa GyHKIuMil 06paboTku ctpok. B Perl
TakXe TMO3BOJIsIeTCsl co3haBaTh Koa Ha ocHoBe cuMBoiioB UTF-8, Beixomst 3a mpemenst
00b1uHBIX ASCII-K0m0B. DTa BO3MOXHOCTH MPHUIILIACH IO HPABY XaKepaM, MBICIIU KOTO-
PBIX [IEPCAADTCS ¢ MOMOIIBIO CUMBOJIOB, HE OTHOCSILIUXCSI K JIATUHCKOMY allpaBUTY.

B Perl Bepcun 5.8 nyumne peanusoBaHa noaaepxka Unicode, Oiaromapst yeMy obec-
MeymnBaeTcsi COBMecTHOe OecripobiaemHoe cymectBoBaHue UTF-8 u peryaspHBIX BbI-
paxeHuii. B cocrtaBe muctpuOyTtuBa Bepcuu 5.8 Takxke mosiBUICS moaynab Encode,
MMEIOUIMI OTHOLIEHNE K CTaHaapTHOM oubnnotexe Perl. braromapsa stomy monymo Perl-
MPOTPaMMUCTBl MOTYT TpeoOpa3oBbIBATh CTAaHAAPTHBIE KOAMPOBKU B KOIMPOBKU
Unicode:

use Encode "from to";

from_to($data, "is0-8859-3", "utf-8"); # mpeobpazoparme B utf-8

W nakonew, Bepcus Perl 6 BKiIloumniaa B CBOil COCTaB BCe HApaOOTKU, IOJydYeHHBIE
coobmiectBoM Perl 3a mociaegnue nBeHaauaTh ieT. M1 KoHeYHO Xe, 3a 3TO BpeMsl MOMIEPK-
ka Unicode ynyummuaack. Kak roBopurcs, HET mpeaesia IAjisi COBEPIICHCTBA.

[Npeobpa3oBaHme KOAMPOBOK

Ecau BBl mcmonb3yere Bepcuio Perl 5.8 nuGo 6Gojee paHHIOW, MEPEKIIOYECHUE MEXIY
Pa3IMYHBIMU KOIMPOBKAMHU MOXET MOTPEOOBATh HEKOTOPBIX TOMOJTHUTEIbHBIX YCUIUIA.
K cuyacTbio, B BalleM pacriopsiKEHUM MMEIOTCS HEKOTOpble MHCTPYMEHTaJIbHbIC Cpell-
CTBa, [O3BOJIAIOUIHE PEIIUTh 3Ty MpoGieMy.

iconv u Text::Iconv

I1o cytu, iconv sgBasieTcst 6UOIMOTEKOI U MPOrpaMMOIi B OJHOM JIMIIE, JOCTYITHOI B Bep-
cusix 1 Windows u Unix (Bkitouast Mac OS X). Ona obGecrieunBaeT <«Ipo3padyHbIii»
uHTepdeiic, MO3BOISIONINI BBITTOJTHSITH TPe0Opa30BaHUS TUIIOB PA3JIMYHbBIX TOKYMEHTOB.
Huxe npuBoaUTCS MpUMeEpP UCMOJb30BaHUS 3TOM MPOrpaMMbl B KOMaHaHOU cTpoke Unix:

S icow -f latinl -t utfS my file.txt >my_unicode file.txt

Ecnu ponmomHuTtenbHO K iconv 3arpy3uth u3 cetu CPAN Perl-monynb Text: : Iconv,
B BallleM pacrnopsixeHuu okaxytcs Perl API, paciupsioiiye BO3MOXHOCTU CTaHlapT-

¥ B aTOM MeCTe HOBECTBOBAHIISA BaC MOXET TOCCTHTh pPOMaHTHUYCCKasA MeTacbopa, XOT4 BbI, BEPOATHO, ITIOHU-
Ma€Te, YTO MHOTOYUCICHHBIC «aMYPHBIC CBSI31U» Perl cnenanu ero TeM. KeM OH €CTh I1a CAaMOM JIeJie.
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HOI 6ubaroreku. [Ipu aToM obecriedBacTCa BO3MOXHOCTD ObICTPOI TIEPEKOAMPOBKM /L1C-
KOBBIX (hailJIOB M CTPOK B MaMSITH.

Mogaynb Unicode: :String

CyuiecTByeT 60Jiee yHUBEpCaJlbHOE pellieHre MepeKoAUPOBAHMS, peallH30BaHIIoe B hop-
me Monyiasa Unicode: :String. [Ipu Mcnosb30BaHUM 3TOTO MOAYJISI HE TpeOyeTcsl 6a3o-
Basi oubaumoreka sizbika C. bazoBbiit uHTepdeiic APl gBisieTcsi HACTOABKO IIPOCTHIM,
HACKOJIBKO IPOCTHIM MOTYT ObITh Bee 6a30Bbie AP, [Ipeamonoxum, 4To Ha BXOJE MOIY-
s oKasbiBactcst ctpoka. OHa NMPOCTO nepeaaeTcsi METOLY KOHCTPYKTopa Kjiacca, 3aTeM
BO3BpalaeTcst 00BEKT, COACPIKAIILIIT CTPOKY, HapaBHE C METOJAMU, TTO3BOJISIIOIIUMHU BbI-
MOJIHATh pa3jM4yHble omepaluud Mo obpadboTke TekcTa. JIMCTUHT 3.12 AeMOHCTpUpYyeT
TeCTUPOBAHHUE MOMIYJIS.

Jiuctuur 3.12. Tecrupoanue mopyna Unicode::String

use Unicode::String:

my $string="This sentence existsin ASCll and UTF-8, but not UTF-16. Darn!\n";
my $u = Unicode::String->new($string);

# OOBEKT SU COmEPKUT OOBEKT, IPEeNCTaBIISOIII CTPOKY .
# 16-OMTOBBIX CMUMBONOB

# Jlcriorb3yeTcs Ieperpys3ka, II03TOMY TEKCTOBHE Perl-onepaTtopsl
# memanT TO, YTO OT HUX OXMIAT!
S .= "\n\nOh. hey, it's Unicode all of a sudden. Hooray!!\n"

# BoBOI Ha IeYaTh C IIPUMEHeHreM KommpoBku UTF-16
#(Taxke m3BecTHO I0m ¥MmenHeM UCS2)
print Su->ucs2;

# BRIBOI Ha IeYaTh B KPACUBOM BUIE.
print Su->utf§ :

Miuorsie MeT0(bl MOOYJIS ITO3BOJISIIOT YMEHbBIIATh KOJIMYECTBO OUTOB, 3aHMMAaeMBIX
cumBosiamu. Hanpumep, meton utf7 obecrieunBaeT UCKIIOUYEHUE OJHOTO OUTA ISl CUM-
BoJioB B konupoBke UTF-8.

NMPUMEYAHUE
WHorpa cospaetcs BnevatneHne, YTo MoayNb XML : : Parser «HaBsablBaeT» OKPYXaloLM KOAMPOBKY
Unicode. HesaBucuMO OT OMpefeneHHon KOAMPOBKY JOKYMEHTa, NPOUCXOAMT NpeoGpasoBaHie Beex
CVMBOJIOB, UMEIOLLYVX BbicLME Koamposku Unicode, B koamposky UTF-8. B cnyyae ecnv noib3oBateslb
3anpalunBaeT faHHble 06paTHO, MPOMCXOAUT 0BpaTHoe Npeobpas3oBaHWe KOAMPOBKA CUMMBOJIOB.
MopoBHoe «Tuxoe» MpeobpasoBaHMe MOXET MPUBECTU K HEenpusATHbIM MOCNencTBUsM. Ecnu Bbl
ucnonbayete XML: : Parser B kayecTBe OCHOBbI Mporpammbl 06paboTkM [aHHbIX, Noaymaiite o
BO3MOXHOM WCMO/b30BAHMM YNOMSHYTHIX B pasaesne MHCTPYMEHTOB npeoBpasoBaHus.

MeTkn nopsioka 6ainToB

Ecnu B BaleM pacrmopstKeHUM oKa3biBaeTcss XM L-TOKyMeHT, MOCTYMBIIMI U3 HEM3BEC-
THOT'O MCTOYHHUKA, O KOTUPOBKE KOTOPOIO HUYErO He M3BECTHO, MOXKHO BOCITOJIb30BaThCs
memkoli nopaoka 6atimoe (byte order mark, BOM). O6b1uHO 5Ta METKa HAXOOUTCS B 3aro-
JIOBKE JOKyMeHTa. JIoKyMeHTHI, ucnob3youmue koauposku Unicode UTF-16u UTF-32,
3aBUCAT OT 3aBeplliaolicii yacTu (rmpu ucnonbzoBaHuu koguposku UTF-8 6naronaps
0COOEHHOCTSIM peau3allii MPOTOKOoJIa IMMOJ0OHOro He mpoucxoaut). Eciau HemsBecTHO,
[Ie HaXOMMTCSI 3aBepllalolasi 4acTh OaiiTa (BaXXKHBINM OUT, OMpPEACISIONINI YTeHUE TOKY-
MEHTa B OOBIYHOM U 3€pKaJIbHOM ITOPSAKE), COASPXKUMOE TOKYMEHTa MCKaXaeTcsl, B CUITY
Yero OH MOXXET 0Ka3aThCsl HEMPUEMIIEMbIM IS KCIIOJIb30BaHMUs IIpOrpaMMaMu.
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B xauecTBe MeTkH nopsiaka Oaiitos B Unicode onmpenessieTcsl crieliaabHas TOUKa KO-
na, U+FEFF. Cornacno cneuuduxkannu Unicode, niusa noxkymeHToB ¢ koguposkoit UTF-16
win UTF-32 nomxHa cylecTBoBaTh BO3MOMKHOCTh BBIAEIEHUS TMEPBBIX IBYX JTUOO Ye-
ThIpeX OAATOB ¢ LEJIbIO PE3EPBUPOBAaHUS CUMBOJIA MeTKIl!, TakuM 06pa3oM, MpU CYUTHI-
BaHUM TPOrpaMMOli JTOKYMEHTa, B Cllydyae eC/id 3HaUYeHUs MEPBbIX ABYX OUTOB PaBHBI
@xFE u OxFF , COOTBETCTBEHHO, 3TO TOBOPUT O KoHIle KoaupoBku UTF-16. C npyroii
CTOPOHBI, HAIMYKE MOJOOHBIX KOJOB CBUIETEIbCTBYET O MAJIOM 3aBepIICHUU TOKYMEH-
Ta, MOCKOJILKY B 3TOM cJlyyae oTcyTcTByeT Touka koga Unicode, U+ FFFE. (Merku BOM
0OJIBILIOTO W MaJIoTO 3aBepiieHusT B kKogupoBke UTF-32 sanumator 6onbiie 6utos: 0x00
0x00 OxFEOxFFu QxFF OxFE 0x00 0x00, cooTBETCTBEHHO.)

B XML-cneuudukauum yrepxuaercsi, 4To JOKYMEHTbI, B KOTOPBIX MTPITMEHACTCS
koaupoBka UTF-16 u UTF-32, nomxHbl BKIo4aTh MeTki BOM. U onsaTh Xe, Ha OCHOBE
cnemudukanun Unicode MOXHO CIETaTh BBIBOJ, UTO «(JIATOPABYMIIbIC M BEJMKOMYIHbBIE»
CO3/laTe/ I JOKYMEHTOB MepeJaloT X MO CeTU ¢ METKOU mopsiaka 6aidToB. [Ipyrumu cio-
BaMU, OKYMEHTBI TIEPENaOTCsl C MPU3HAKOM OOJIBIIOTO 3aBepIlIeHUsI, O3HAYAIOLIUM, UTO
OHU ObLIM OOBSIBJICHBI B MOPSIIKE UCTOJB30BAHUS C LE/bIO TIepeayu JaHHbBIX MEXITy KOM-
neloTepaMu. M cHOBa, eciiu Bbl OyJeTe BEJIMKOMYIIHbI U GJaropa3yMHbI, TO BCEerIa CMOXe-
Te mepeaaTh MHGOPMAIIMIO O MOPSAKE JOKYMEHTa 0 CETU B TOM Cllydae, eciid He OyaeTe
YBEpEHbI B HAJIMUUU MOJOOHOTO MpHU3HaKa nopsiaka. OQHAKO eCu Bbl JaxXe MOYyBCTBYe-
Te KaKue-11ubo COMHEHUS TPU MOJydeHUU CTAaHIApTHOTrO NOKYMEHTa, He o0palaiTe HU
Ha YTO BHUMAaHUE U MPOCTO BOCIOJb3YyUTECh CIACAYIOIIUM TEKCTOM:

open XML_FILE, $filename or die "Can't read $filename: S$!";
my Sbom; # MOXeT BKIIOYATH METKY IIOpsimka 0OaiToB

# CunTeHBaHME TIEPBHIX OBYX 0anTos.
read XML_FILE, $bom, 2;

# BoOOpKA COOTBETCTBYIIMX UMCJIOBEIX 3HAYEHMII C IIOMOIIBIO
# oyurkimm Perl, ord().

my Sordl = ord(substr($bom,0,1));

my Sord2 = ord(substr($bom,1.,1));

if (Sordl == OxXFE && Sord2 == OxFF) {
# BosamaT 110omobHO IokyMeHTy UTF-16 ¢ OGoimsimm
# 3BaBepmenHveM!

# . . . 3BOech IOCTyIlaeM COOTBETCTBYINM O0pa3oM

} elsif (Sordl == OxFF && Sord2 == OxEF) {
# 0, XTO-TO MOONYTWI ¥ OTOCJAJI HaM HOKYMEHT C KOIOVPOBKOM
# UTF-16, KOTOpOMy TIDUCYIEe HEDOOJBIOEe 3aBepleHNeE .
# BO3MOXHO, BaM He 3axXO4YeTCs BHIIOJIHSTEL [I€PECTaHOBKY
# OalTOB TIepen HadalloM MX OOpabOTKN.
} else {
# He oOHapyxeHa MeTKa IOopsanka OanToB.

}

DTOT NMpuUMep MOXET MPUTOAUTHCS B TOM Cllyyae, eCJii aHaJIM3aTOp He MOXKeT OOHa-
pyxuthb nipu3dHaku XML-koma B nokymeHTe. KOHEUHO, B MEpBOil CTPOKE MOXKET OBITh
KOppeKTHOe o0bsiBieHre <?xml ... >, HO aHAJIU3aTOp HE B COCTOSTHUU TMPaBUJIbHO
cuuThiBaTh XM L-Koz.

" Komuposka UTF-8 oGnamaer coGeriseniiodi smerkosli mopsiaka 6aiiToB, MPUMEHSIEMOM C 1Ie/IbI0 MIEH-
TUGUKAIMN TOKYMEHTA ¢ 110106101 KOIMPOBKOW. BeencTBre 3Toro mosieTHoCcTh MeTKM B Mupe XML He
CJIMIIIKOM BeJIMKa.
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Temeppb, Korma BHI yxXe IMOJTYyYMIM 0a30BbIe 3HAHUSA I0 sA3bIKy XML, a Takke mMmeeTe
MpeacTaBieHne 06 aHaIM3aTopax, HacTaJlo BpeMsT IPUCTYITUTh K PACCMOTPEHUIO OTHO-
To U3 IBYX BaXXHEHWIIINX CTUJICH, IIpUMeHsIeMbIX B ripoliecce XML-06paborku. Peup moii-
JIeT O TIOTOKaX COOBITUI. B 3Toif m1aBe paccMaTpWBalOTCS HEKOTOPBIE TPUMEPHI, Ha OC-
HOBE KOTODPBIX AEMOHCTpUpYyeTcs 6a3oBasi Teopusl MOTOKOBOW 00paGoTKU. BbI Takke
MO3HAKOMUTECH ¢ MpuHIMNamMu GpyHknunonupoBaHusa Simple API for XML (SAX).

PaboTa ¢ notokamu

B Mupe KOMMBIOTEPHBIX HAYK HOMOKOM Ha3bIBAETCS MOCIEN0BAaTEIbHOCTh 0OpabaThiBa-
eMBbIX parMeHTOB JaHHBIX. C 3TOIl TOUKM 3peHUs Daiil MOXET pacCMaTPpUBAThCS B Ka-
YeCTBe MOCAeA0BATEIIbHOCTA CUMBOJIOB (KaXIblii M3 KOTOPBIX TPEOYyeT ISl CBOETO TIpei-
CTaBJICHMST OJWH JTMGO0 6OJIblIee KOJIUUYECTBO OAMTOB, B 3aBUCUMOCTHY OT IPUMEHSIEMOTO
MeTrona KonupoBaHwus). [IporpamMma, MCrmosib3yoliasi 3TH JaHHBIC, MOXET yCTaHaBJIM-
BaTh AeckpunTop daitna. [Ipn 3ToM co3maercs MOTOK CUMBOJIOB, € TIOMOIIbIO KOTOPOTO
MOXET BbIOMPAThCS CUNThIBAHME (PPArMEHTOB JaHHBIX EPEMEHHOro pazmepa. IToToku
TaKKe MOTYT TeHepUPOBAThCS B IMHAMUYECKOM peXXruMe, TU6O0 ¢ MOMOIIBIO APYTOM MPo-
IpaMMbl, TIPUHUMATHCS 11O CETH, IMOO OTIpeAe/IsAThCS Mojb3oBareieM. I10TOK mpeacTas-
JIsieT coboii abCTpaKInio, TPUIYeM UCTOYHUK TaHHBIX HE KOPPEIUPYET C OTpeneeHHOM
1eab0 00paboTKM.

A TEINECPb MMPUBCIACM OIMMCAHUEC HamboJee OOIIMX CBOMCTB ITOTOKA:

* IIOTOK COCTOMT U3 ITOCJI€AO0BATCIbHOCTU Cl)paI'MCHTOB JAaHHBIX,

* UMECT 3HAYCHUEC MOCICA0OBATCIbHOCTD I€peaaBacMbIX (bpal"MeHTOB;

¢ HE€ MMECT 3HAYCHUA UCTOYHUK JaHHBIX ((1)3171.]'[ MJIN BBIXOAHBIC TaHHBIC HpOFpaMM])I).

ITo cytu, XML-110TOKY ABISIOTCSI TPyIIIaMi CUMBOJIbHBIX ITOTOKOB. Kaxkmast rpym-
Ma JaHHBIX, KOTOpas Ha IHaJeKTe aHajau3aTopa WMEHYETCS Mapkepom, TIPEICTaBISET
c060i1 Habop U3 OMHOTO MJIM GOJIBIIIETO KOJIMYEeCTBA CUMBOJIOB. KaXnplii Mapkep cooT-
BETCTBYET THUITy pa3MeTKM, HallpuMep, HadyaJbHOMY MO0 KOHEYHOMY TeTy 3JIeMeHTa,
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CTPOKE CUMBOJIbHBIX JaHHBIX JTUOO MHCTPYKIMU Mo 00paboTke. bnaromapsi atomy
yrapotitactest pa3oop XML-kona ¢ npuMclicHieM aHaJIA3aTOPOB, a TAKXKE MUHUMM3H-
pytoTcsl TpedyeMble Pecypchbl U BpeMsl.

OCHOBHOE OTJIMYME MEXIY CUMBOJIBHBIMU TOTOKaMU M XML-moTokamu 3akiiova-
€TCsl B COIEPKMMOM, TPUCYIIIEM KaKIOMY MapKepy; HEBO3MOXKHO 3aMOJTHUTH MOTOK CITy-
YaiiHBIMU TETaMU Y TAHHBIMM, a 3aTeM OXUIaTh Bpa3yMUTETbHBIX pe3ybTaToB oT XML-
npoueccopa. Hampumep, MoToK, BKIIOYAIOLIUIA AECSITh HAYaIbHBIX TErOB, UIsI KOTOPBIX
He YKa3aHbl 3aBepllaloliye Tery, He MpeacTaBiisieT ocoboii LIieHHOCTU. M KoHeYHo, B 1aH-
HOM CJly4yae He MOXeT WATU peub o koae XML, orBevatonieM TpeboBaHUsIM (popMaib-
HOI1 KOppeKTHOCTH. JIaHHbIE, KOTOPbIE He MOAUMHSIIOTCS TpeOOBaHMSIM (DOPMaTbHOM KOp-
PEKTHOCTH, OyIyT MCKIIIOYEHbI M3 paccMOTpeHus. Ho Benb OCHOBHBIM Ha3HaYeHHEM
XML-kona siBfisieTcs1 yIakoBKa JaHHBIX ¢ TIPUMEHEHWEM MeToIa, TapaHTUPYIOIIETO 1ie-
JIOCTHOCTb CTPYKTYPbl M METOK TIOKYMEHTA, 1le TaK JIn?

YHoMsiHyTble KOHTEKCTHBIE TTpaBUjia MTPUMEHNMbI B OTHOILIEHWY K aHaIu3aTopaM,
PaBHO KaK U K MpOLIeccopaM, BBITIONHSIOIIMM 00pa0doTKy JaHHbIX. [1pu pa3spaboTke s13b1-
Ka XML craBuiach 1ejib 00JIer4eHus] CMHTaKCUYECKOro pa30opa, B TO BpeMsl Kak JIpy-
Tve SI3bIKY pa3METKM B 3TOM CUTYallMM MOIJIM TpeOoBaTh MPENBAPUTEILHOTO U 3aKITI0-
yuTenbHOro rmpocMotpa. Hanpumep, B sisbike SGML oTcyTcTBYeT npaBuiio, Tpedytoliiee
HCIIOIb30BaHMSI KOHEUHOTO Tera /ISl HeIyCThIX 3JieMeHTOB. OmpenesneHre Npu3HakKa
3aBepILIEeHMS 3JIeMEHTa MOXKET MOTPeOOBATh OT aHAIU3ATOPA «CJOXKHBIX Pa3MbILILIEHU».
ITo 3T0i1 MpUYKMHE BO3pacTaeT CAOKHOCTb KO/, 3aMeJJISIETCs CKOPOCTb 00pabOTKH, a TaK-
K€ YBEIMUMBAETCSl 00beM HCIIONb3YeMON MaMSITH.

CobbITnst 1 06paboTUMKM

HTtak, yem e o0BsICHSIETCS Ha3BaHME 10mok cobbimus ? [lodeMy He TTIOTOK 3JIEMEHTOB
U1 00BEKTHBIN MOTOK pa3Merku? [lpuunHa 3akiodaercs: B ToM, 4To XML mepapxis-
4yeH MO CBOEH CTPYKType (2JEMEHTHI CoAepKaT Apyrue 3JeMeHThl). B pesyiabTaTe He-
BO3MOXHO BBHIIEJISITh OTIEIbHBIC 3JIEMEHTHI U MCIIOIb30BaTh X B KAYECTBE MapKEepPOB
mnoroka. B mokymeHTe, oTBevaroiieM IpaBmiaM (POpMaabHOI KOPPEKTHOCTH, BCE BJIe-
MEHTHI CcoIepKaTcsl B OMHOM KOPHEBOM 3jieMeHTe. KOopHeBOli 3JIeMeHT, ComepKalimii
BECh IOKYMEHT, caM II0 cebe He sIBJisieTcsl ToToKoM. [1oaToMy TpyImHO BOOOPA3UTh I10-
TOK, (popMMpYIOIINIA 3aBEpIICHHBII 3JIEMEHT B BUIEe MapKepa (€ciiu peub He WIET O
IIyCTOM 3JIEMEHTE).

B cuity ynmoMsHyThIX mprdrH XM L-IOTOKM COCTaB/ISIIOTCSI HA OCHOBE COOBITHIA. JIt0-
00¢€ coObimue TIPeACTABIISIET COOOM CUTHAJI, CBUIETEIbCTBYIOIINIA 00 M3MEHEHUH COCTOSI-
HUSI foKyMeHTa. HampuMep, ecim aHamm3aTop oOHapyKUBaeT HaYaIbHBIN TET 3JIEMEHTA,
€0001IaeTcs1, YTo OBUT OTKPBIT APYTOM 3JIEMEHT U M3MEHIJIOCH COCTOSTHIE CMHTAKCUIeC-
KOro pa3bopa. 3aBepIIalonInii Ter BIMSIET Ha COCTOSIHME, 3aKphIBasl IIOCICIHUI OTKPHI-
TBIN 35eMeHT. XM L-npoleccop MOXET OTCIeXMBaTh OTKPBIThIE 3JIEMEHTHI B CTPYKTYpe
creka JaHHbIX. [1py 3TOM B CIIeK ITOMEIIAIOTCS CBSACHMS O TOJIBKO YTO OTKPBITHIX 2JIEMEH-
TaxX 1 UCKJIIOYAIOTCS JaHHBIE O 3aKPBIThIX 3JIeMeHTaxX. B 11000if MOMEHT CHHTAKCUYIECKOIO
pazdopa mporeccop MOXET OLCHUTh INIYOMHY CBOEr0 HAXOXACHMS B JOKYMEHTE ITyTeM
OLICHKM pa3Mepa CTeKa.

XoTs aHAIM3aTOPHI OICPKUBAIOT PA3HOOOPa3HbIe COOBITHSI, MOTYT BOZHMKATh He-
KOTOpHhIe «HaKIank». HarpuMep, oquH aHaIM3aToOp MOXET pa3indaTh HadaJbHBIA Ter
M IIYCTO JIEMEHT, a APYroil — HET, HO BCE TCHEPUPYIOT CUTHAI O HAIMYWUM JTAHHOTO
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3JeMeHTa, A Telepb pacCCMOTPUM IToJpoOHee, KaKUM 00pa3oM aHaau3aTop oOpabaThiBa-
eT Mapkepbl (JIMCTUHT 4.1).

Nuctunr4.1. OparmeHTt XML-koaa

<recipe>
<nane>peanut butter and jelly sandwich</name>
<!-- add picture of sandwich here -->

<ingredients>
<ingredient>Gloppy&trade; brand peanut butter</ingredient>
<ingredient>bread</ingredient>
<ingredient>jelly</ingredient>
</ingredients>
<instructions>
<step>5pread peanutbutter on one slice of bread.</step>
<step>3Spread jelly on the other slice of bread.</step>
<step>Put bread slices together, with peanut butter and
jelly touching.</step>
</instructions>
</recipe>
B pesyabraTe mpuMeHEeHUs aHajIU3aTopa B MOCJIEIHEM MPUMEPE MOXET ObITh CTeHe-
PUPOBaH CIEIYIOLIMIA ITepedeHn coOBITIH:

* HayaJo JOKyMEHTa (3TO COOBITHE XapaKTepHO IJISl HaYala/lOKYMCHTA, HO He IS
OTIeIbHOTO (pparMeHTa TEeKCTa);

o HauihbUbIT Ter sneMenTa <recipe>;

«  HauaJblbil TCr saeMeHTa <marte>;

* (dparmeHT TekcTa «peanut butter and jelly sandwich»;

s KOeuiinlil ter aneMenTa <name>;

«  KoMuenTapuil B gpopMe «add picture of sandwich here»;

* HayvaJIbHBIM Ter aJeMeHTa <ingredients>;

* HavyaJbHBIN Ter ajieMeHTa <i ngredi ent>;

«  texcr<Gloppy»;

* CCbUIKa Ha CYLUIHOCThbtrade;

« TekcT «brand peanutbutters;

* KOHEYHBI Ter IJisl aJeMeHTa <ingredient> .

... M TaK jla/1€¢ , TIOKa He HACTYITUT 3aBepliatoliee COObITUE — KOHEll JOKyMeHTa.

Tne-to mexmy TpolieccaMu pacipeaejeHueM ITOTOKa Ha MapKephbl M UX 00pabOTKOI Ha-
XOIUTCSI YPOBEHb, BHIMOJTHSIONINN GyHKIMU aucnieTyepa. C ero mMoMoOIIbI0 MPOUCXOIUT
pasBeTBIeHUE Mpolecca 0OPAdbOTKH, B 3aBUCMMOCTH OT TUNA MapKepoB. Ko, o6pabarsiBa-
IOIIMI KOHKPETHBIN TUI Mapkepa, Ha3blBaeTcst obpabomuukom. [Ipuuem paznuyHbie odpa-
OGOTUMKH IPHMEHSTIOTCS) 17151 paOOThl C HAYaJIbHBIMU TeraMu, CUMBOJIbHBIMU TAaHHBIMU U T.1I.
IIpu co3naHuuM MOAOOHOrO0 OOBEKTA MOXKET MPUMEHSTHCSI COBOKYITHOCTh OIlepaTopoB i f, ¢
TMOMOIIBIO KOTOPBIX OPTaHU3YETCSl BBI3OB PA3JIMYHBIX MPOLEAYp, MpeAHa3HAYeHHBIX IS
00paboTKU TOro IMOO MHOTO ciyyasi. Takxke 00pabOTUMK BCTPAHBACTCs B aHAIU3aTOP B Ka-
YecTBe IAMCIIeTYepa 0OpaTHOTO BbI30Ba (MTOTOKOBBIN pexxuM XML : : Parser). Eciu 3aperuc-
TPUPOBATh HAOOP TPOLIEAYP B COOTBETCTBUM C TUIIAMU COOBITUIA, aHAJIU3aTOP BBI3bIBAET
COOTBETCTBYIOLLYIO ITPOLEAYPY [UIsl KaXI0ro reHepupyeMoro Mapkepa. [lpumensemast crpa-
“TeTUsI 3aBUCUT OT BBIOPAHHOTO aHAJIU3aTOPA.
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AHaJ'II/ISaTOpr KakK CcpeactBo 4Jid AOCTMXEHNA Uen

Het oco6oii HyxXabl pa3pabaTbiBaTh Mporpammy oopadboTku XML-kona, BBITIOJHSIONIYIO
oTZIe/icHe aHaIu3aTopa oT 00paboTurKa, XOTsI MOJ0OHOE AeCTBUE CYJIUT CBOM TPEUMY-
mectBa. Co3naHue MOMYJIbHOM MPOrpaMMbl OOJIETYUT OPraHU3ALMIO U TECTUPOBAHUE KOJIA.
WMpaeanbHblii BApUAHT peajiM3yeTcss B TOM cilydae, CCJiH OOBbEKThl B3aMMOACHCTBYIOT ApYT
C IpyroM IO BBbIAEJAEHHBIM KaHajaM, OCBOOOXAas UX 0 Mepe HeoOxoaumocTu. braroma-
psl BHEIPEHWIO MPUHIMIIOB MOIYJIBLHOCTU O0Jieryaercsl NMepeKJoUYeHre MexXIy pasiena-
MU IPOrpaMMBbl, YTO SIBJISIETCSI XKU3HEHHO BaxKHBIM MpU oopadboTke XML-kona.

PaHee yxe ymoMMHAIOCh 0 TOM, 4TO XM L-110TOK aBageTca aGecTpakuueid, He Tpeby-
IolIei yKa3aHWsl UICTOYHUKA NaHHbIX. Bce 9TO HamoMUHAaEeT CBOETo poja KpaH BO JIBOPC,
K KOTOPOMY MOXET MOACOEAUHSITHCS MOJUBOYHBIN 1IJaHT. [IpryemM He MMeeT 3HaYeHUsI
cnoco0 MOAKJIIOUEHUS IUJIaHTa, TaK KaK B JIIOOOM ciiydyae OCHOBHBIM SIBJIsIETCST TpeOoBa-
HUe Moaauu BoJbl. TakKe ile uTpaeT HUKaKOU poJii KOHCTPYKIUS KpaHa U CAMOTO LIJIaH-
ra. Ilono6Ho 3Tomy, XML-ananu3atopbl MOTYT pacCMaTPUBAThCSl KaK CPeICTBO AJISl 10-
CTUKEHUS LEJU: MHCTPYMEHT, KOTOPBI MOXHO 3aTpy3UTh, TOAKIIOUYUTh U HACTAXAaThCsI
ero mpeackasyeMbiM mnoBegaeHueM. CaMm HPOHECC MOAKIIOUEHUST He COCTaBIsIET 0CO00TO
TpyAa, XOTS U MOXET IMOTpeOdoBaTh HEKOTOPOI M300peTaTe/IbHOCTH.

IMponoiikast aHaJIOTUIO C 00OPYAOBAaHUEM JISI TIOJIMBA, MOXHO 3aMETUTh, UTO KITIO-
YeBBIM 2JIEMEHTOM KpaHa sIBJsieTCs BeHTUJb. OH 3aBUCUT OT BEJMYMHBI HArlopa BOJbI
U pa3Mmepa MoJuBo4YHOTO nutaHra. I1pu padore ¢ XML-notokaMu coOBITUI TaKXe Tpe-
OyeTcs momaepkKa cTaHaapTHoro mHTepdeiica. C 3Toi 1Leabl0 HECKOJIbKO JIET Ha3aj
XML-pa3paboTuuKku Iepeluid Ha Muciojib3oBaHue SAX. A 10 HeJaBHEro BpeMEHU
XML-ananuzaTopsl, peainu3doBaHHbIe B Bi¢ Perl-Moayieii, He ObLIM B3aUMO3aMeHsI -
eMbIiMU. Kaxnpblii 00Jiagajl CBOMUM COOCTBEHHBIM MHTepdeiicoM, UTO IPUBOIMUIIO K 3aT-
pYAHEHWIO B3auMmoneicTBus Mexny HHMIL. CUTyalusi u3MeHUIAch IMOCJIE TOro, Kak
pa3paboTuuku agantupoBanu SAX M MPUHSUIW PSII COrdauietiiii, HampaBJIeHHBIX Ha
JTOCTUXXEHME UHTErpallMu Mexay obpaboTuMkamMu U aHaausatopamu. bosee moapo6-
HO 3TH BOIPOCHI OYAYT PaCCMATPHBATLCA B IJ1aBe S.

[ToTOKOBbBIE MPUITOXEHWS

IMorokoBas 06paboTKa BEIMKOJIENHO MMOAXOAUT IIPU BHIIOJHEHUM MHOTUX XM [L-3a/144.
Huxe nepeunciieHbl HEKOTOPbIE U3 HUX:

*  (GuIBTp — B pe3yjbTaTe NMPUMEHEHUS @urbmpa o00pa3yeTcsl MPaKTUYECKU WICH-
TUYHAasI KOMUS UCXOAHOTO JOKYMEHTA, coiepxKallas He3HaUUTeIbHble U3MEHEHUSI.
Tak, HapUMep, KaXAbliA 371eMeHT <A> MOXeT peobpasoBLIBaTLCS B aeMeHT <B>.
O06paboOTUYUK YCTPOEH BeCbMa MPOCTO U BHIBOAUT IOJIyYaeMyl0 MHDOPMALIMIO, BbI-
MOJIHSSI TIPU 3TOM HeOOJIbLIME U3MEHEHUST IpU OOHAPYXKEHUU CIelUu(pUIEeCcKOro
COOBITUS,;

*  CeJIeKTOp — ecjJu TpebyeTcs BbhIOpaTh 4yacTb MHpOpMaLUU JOKYMEHTa, HE BIa-
BasiCh B MOAPOOHOCTH OCTAJIBLHOTO COJAEPKUMOI0, MOXHO BOCIIOJIb30BaThCs ce-
nexmopom. B xole BBINONTHEHUS 3TOM MPOTPaMMBbl <«IIPOCEUBAIOTCA» COOBITHUSA,
OCYILECTBJISIETCS MOUCK 3JeMeHTa J1ubo aTpubyTa, COmepKallero YHUKaJIbHYIO
00J1aCTh TaHHBIX, UMEHYEMYIO KAH040M. 3aT€M BBIIIOJHEHME NPOTPaMMbl 3aBep-
aeTcsl U HaiiieHHbIe 3anucu (Tmocie 3aBepllieHsI MOBTOPHOTO (popMaTUpoBa-
HMSI) BBIBOASITCS Ha 9KpaH;
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* CyMMATOp — 3TOT TUM MPOrpaMMBbl IPUMEHSIETCS IJIs CO3MaHUsI KPaTKUX CBOJAOK
Ha OCHOBE MCXOJHOTO AJoKyMeHTa. Hampumep, Oyxrantepckasi mporpaMma MOXeT
paccUUTHIBATh 3aKJIOYUTENbHBIN OajlaHC Ha OCHOBE MHOTUX 3alluceil TpaH3aK-
LIMU: B YACTHOCTH, CO3/AaeTCs COLEpXaHWe MyTeM BBbIBOIA Ha3BaHWUI pa3/iesioB;
reHepaTop WHAEKCOB MOXeT 00pa30BbIBaTh MEepeueHb CChIOK Ha HEKOTOPbIE KITIO-
YyeBbIe CJIOBa, BbIAEJIeHHbIe B TeKcTe. OOpaboTuMK MOJOOHOTO TUIIA MPOTpamMM
LOJIKCH 3alIOMUHATh YaCTU JOKYMEHTA C 1IeJIbI0 €r0 TOBTOPHOM yIaKOBKU, MOCe
TOTO KaK aHaJu3aTop 3aBEPIUIUT CUUThIBaHUE (aiina;

* mnpeoOpa3oBaTesib — TOT CJOXHBIM TUMN MPOrpaMMbl peaHa3HaueH IJs mpeodpa-
30BaHUS OJHOTO HolycTumMoro ¢opmata XML-gokymeHTa B npyroii. Hampumep,
TaK MOXHO BEHIIIOJNHATHL npeobpaszosanue DocBook XML B kom HTML. TTogo6-
HBIM TUIT 00pabOTKHU SIBJISIETCSI «BEHILIOM» ITOTOKOBOI 00pPabOTKM.

Oo6paboTka XM L-OTOKOB XOpOIIIO MOAXOAUT AJIsI OOIIMPHOTO KjIacca 3a1a4d, XOTs Clie-
AOYET YUYUTBIBATh HCKOTOPBIC OrpaHUYCHUS. Hawub6onbiiue HpO6J’l€Mbl MOTYT BO3BHUKHYTb
13-3a TOTO, YTO BHIMTOJTHEHME BCeX IEMCTBUN KOHTPOJUPYETCS aHAIM3AaTOPOM, & OH MOXET
VMETbh «CBO€ MHEHHE» I10 pa3HbIM BompocaM. YacTo mporpamme TpeOyeTcsl BOCCO31aTh
XPOHOJIOTUIO COOBITUI. DTO MOXKET BbIpaXaTbCs CIIEIYIOIUM 00pa3oM: «IIOCTOW, MHE Tpe-
OyeTcst Mapkep, KOTophbiit ObuT nepenaH 10 maroB Ha3zaa» 100 «HE MOXKETE JIU BbI MPeo-
CTaBUTh MapKep, HaXOSAIIUICS B HUKHEH cTpoke B 12-TH 1rarax orciona?». Mccmemosa-
HUE MPOIIIOTO BO3MOXKXHO B TOM ClIydae, eciii TIPeIOCTaBUTh MPOorpaMMe TOTIOTHUTEIbHBIT
00BbEM MaMSITH. CoxpaHeHyle B IMaMsITU HEAABHUX COOBITUIA BOBMOXKHO IMyTEM IT'PaMOTHOTO
HCIIOJIb30BaHUS CTPYKTYp MaHHBIX. OQHAKO ecliu MOTpedyeTcsl «3aryisiHYyTh» B AajeKoe
npountoe 60 B OH3KOC Gymyluee, Jydllle BOCIONb30BaThCs APYToll cTpaTterueii: o6pa-
GOTKOI1 IepeBbeB, paccMaTprBaeMoil B IyiaBe 6.

Hy a reneps, koraa Bbl BOOPYKeHbl 0a30BBIMU 3HAHUAMU 110 00paboTke XML-noro-
KOB, HAaCTaJ0 BpeMs MepPeiTh K PACCMOTPEHUIO CrielIU(UIECKUX TPUMEPOB, CBI3aHHBIX
Cc IpuMeHeHueM Ha TipakTuke XML-moTokoB.

AHanuzatop XML:PYX

Bo Bcenennoit Perl Bo3dHMKHOBeHUE CTaHAAPTHBIX API upe3BbIuaiiHO 3aMEIIEHO B CUITY
psaga npuunH. Cets CPAN, Briouaromas o61eg0CTyTHbIE MOAYJIM, PACTET OIEPEXKAIO-
muMu Temnamu. OIHAKO B 3TOUM CETU OTCYTCTBYET LEHTPAIU30BAaHHOE PYKOBOACTRBO,
NMpU3BaHHOE 0J0OPSITh HOBbIE cTaHAapThl. Kak u B ciyuae ¢ XML, koTtopblii ssBasieTcst
HOBBIM <«UTPOKOM» TIa clieHe (hopMaTOB JaHHBIX, COOOIIECTBO Mmoib3oBateneil Perl Tonb-
KO TIPUCTYTUJIO K pa3paboTKe CBOMX COOCTBEHHBIX CTAHAAPTOB.

Hosas apa o6pab6otku XML-kona cpencrBamu Perl Moxer xapakrepusoBaTbcs Ha-
JINYUEM HeCTaHJapTHBIX aHAJIU3aTOPOB. B TO BpeMs MOIyau MOCUAU IKCIIEPUMEHTAb-
HBII XapakTep, a MOKyMeHTallus, KaKk MpaBWJio, OTCYTCTBOBaja. DTO JaBajio MPOCTOP
dbaHTazuM U H30OPETATEHbCTBY, HO TAKXKE M MOPOXIAIO0 BIIOJHE 3aKOHHBIE OTIACEHUSI.
CoBepllleHHO HEOXUIaHHO MHOTHUE TTOSIBUBIINUECS B TO BPEMsI MHCTPYMEHTHI TTOJTYYUIU
BeCbMa IIMPOKOE paclpocTpaHeHUe. DTa d1oxa ellle KAeT CBOUX McceNoBaTeseil, a Mbl
nepeiaeM K U3JIOXKEeHUI0 0ojiee KOHKPETHBIX BOTIPOCOB.

Ananuzartop XML : : PYX sBisieTcs mpencraBuTesieM NMEPBOTO MOKOJEHUST aHAIU3aTo-
poB. [ToToku caMOOPraiii3y10TCs B COOTBETCTBUY C MPUMEHSIEMOM KOHIeNIKe KaHaJIOB,
KOTJa TaHHbIe, BBIBOAMMBIE OJHOUW MPOrpaMMOii, MOTYT HATIPABISIThCS APYroil mporpam-
Me, o0pasys 1ernouKy mpoieccopoB. Ha ocHoBe aToli KoHIeNMIMU (OpMUPYETCS 3JIeTraHT-
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HBIT CTHIIB 00pabOTKM, KOTOPHIM BITOJTHE MOXKET pealn30BeIBaThcs B XML. 3mech BaxXHO
T0, yTo XML-K0a MOXeT ObITh PEeOpraHU30BaH B BUJE MOTOKA JIETKO PAclO3HABAEMbIX
KOMMYTaTUBHBIX CUMBOJIOB, J1axke ¢ TTIOMOUIbIO YTUIUT KOMAHAHOW CTPOKH.

B Hamiem npumMepe nepedopMaTupoBaHus TeKcTa ¢ momouibio PYX rcnonb3yercs cum-
BoJIMUeckoe KoaupoBaHue XML-pa3mMeTku, KOTOPOE SIBJSIETCSI €CTECTBEHHBIM ISl TAaKMX
SI3BIKOB 00paboTKY TekcTa, Kak Perl. IpencraBienue kaxmoro X ML-coOwivist B oTaens-
HOUI CTpOKE MPENCTaBIsIeTCS BCChbMa 11eJ1eco00pa3HbiM, MOCKOIbKY MHorve Unix-yTumau-
Thbl (Hanpumep, awk u grep) OpMeHTUPOBAHbBI Ha 00paboOTKy cTpok. biaromaps atomy obdec-
neynBaeTcs copMecTUMOocTh PYX ¢ ykazaHHBIMU TiporpamMamu (a Takxke ¢ Perl).

B ta6n. 4.1 npuBoasaTca cBeneHus 1o aaemeHTam PY X-satrmicy.

Tab6nuua 4.1 PYX-3an1cb

Cumeon Mpeactaenger

( HavanbHbln Ter anemeHTa

) 3aBepLuatoLmii Ter anemeHTa

- CuMBOSbHbIE AaHHbIe
ATpnbyt

? MHcTpykums no obpaboTke

[pn HaMMIMU KaKoOro-1mb0 coOBITHA B ToToKe PYX-atlannsarop OTKphIBaeT HOBYIO
CTPOKY, B Hayajie KOTOPOil HaXOAUTCS OfMH U3 CUMBOJIOB, MIepEeYMCIEHHBIX B Ta0. 4.1. 3a-
TEM B CTPOKE YKa3bIBAETCH WMl 3JIeMEHTA WK APYrue moaxosiiye faHHble. Crenaibible
CHMBOJIBI YKA3bIBAIOTCS C MIOMOIIBIO 0GPATHOTO CJIINa, KaK M B 1iohoM Perl-crieHapun.

Hioke mpuBoauTest mpuMep npeodpasoBanus XML-mokymenTa B popmar Y X-satimci,
BBbINOJIHsIEMOTO aHanu3atopoM. Crenyromuii XML-kon mopaetcst Ha BXOI aHAIM3aTOpa:

<shoppingli st>
<!-- MNpousBoauTens He wurpaeTt ocobon ponn -->
<item>toothpaste</item>
<item>rocket engine</item>
<item optional="yes">caviar</item>
</shoppinglist>

PYX-3anuch BHITASAUT CIEAyIOIIUM OOpa3oM:

(shoppinglist
_\n

(1tam

- toothpaste

) 1tan

_\n

(1tem

-rocket engine
) item

_\n

(iten
Aoptional yes
—-cavi ar

) item

_\n

) shoppingli st
OOparuTte BHUMaHueE, 9TO B Tpouiecce PYX-Tpamncnsuuy KoMMEHTapuii ormycKaeTcsl.
Takum ob6pazom, PYX HeckolbKO yIpoliaeT KomI, MCKJouYash HEKOTOpbIe JeTalk pas-
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MeTKU. HecMoTpst Ha To, 4yTO Pa3peItaeTCsd MporoH CoNepKUMOro, B MPOLlecce TPaHCIsI-
LMM TOJb30BaTEN0 He coobiaercsa o Hanuuun cekumii pasmerku CDATA. Haubonee
HENPUATHBIM SIBJIIETCS TO, YTO M3 ITOTOKA MCYE3al0T CUMBOJIbHBIE OOBCKTHLIC CCBIIKMY.
[Toaromy npexae yeM NpUCTYNUTH K pabote ¢ PYX, Heo6XonMMO yOeAUThCS B TOM, UTO
Bbl HE HYyXJaeTechb B MUHQOpMaluM MoJoO6HOTo poaa.

Mbatt CepxanTt (Matt Sergeant) paspa6oran Momyib, XML : : PYX BBLITIOAHSIIONTHI
pa36op koma XML, a takxe ero tpaHcasiuuio B PY X-3ariich. He6onpmag mporpamMma
BBIIOJIHSET UCKII0UeHUEe BceX TeroB XM L-371eMeHTOB, OCTaBJIsIsl TOJIbKO CUMBOJIbHBIC
MaHHBIC.

JinctuHr 4.2. PYX-aHannsartop
use XML: : PYX:
# VI marm3aims aHaym3aTopa M TeHeprpoBate PYX-Koma.

my Sparser = XML::PYX::Parser->new;

my Spyx;
if (defined ( $ARGVIO] )) {

Spyx = $parser->parsefile( SARGVI[O0] );

}

# OwIbTpalys TETroB.

foreach( split ( / /, Spyx )) {

print $' if{ /-7 ) ;

}

Nrak, PYX-ananu3zaTop, ObICTPO BBIMOJHSIOIIMI YepHOBYIO 00paboTky XML-kona,
NPEACTABIIAET COO0M Herutoxyio anbTepHaTuBy SAX u DOM. Ero npumeHeHue orpaHm-
YUBAETCS MPOCTHIMU 3aJayaMu, HallpuMep, MOACYET KOJIMYECTBA 3JIEMEHTOB, OTIEJIEHUE
COAEPXKMMOTO OT pa3MeTKM, a Takxke COOOIIeHUEe O MPOCThIX COOBITUSIX. OOHAKO 3TOT
aHaJIM3aTOP HEAOCTATOYHO «MHTEJIJICKTyaJeH», II0CeMY HE MOXKET MPUMEHSIThCS JJIST BbI-
MOJHEHUS CIIOXHO 00pabOTKHU.

AHannsarop XML.::Parser

IlepBrIit ObICTpBI U 3 (GEKTUBHBIN aHalu3aTop, ctraBunii ¢paBoputom cetu CPAN,
HasbiBajcsa XML : : Parser (M3olIpeHHbIt MHTepdeElic 3TOro aHaauzaTopa OblJ1 pacCMOT-
peH B miaBe 3.). [IpucTynuM K 3HAKOMCTBY CO BCTPOEHHBIM IMOTOKOBBIM PEXMMOM.

AHanmzatop XML : : Parser OyneT MpUMEHSThCS A1 CYUTHIBAHUS CITMCKA 3aIMCceit,
KOIMPOBaHHBIX B BUIe XML-nokymMeHTa. 3anucu coaepxkar MepcoHaJIbHYI0 KOHTAKTHYIO
WHbOpMaLMIO, BKIOYasd UMeHa, aapeca U TejedoHHble HoMepa. [1o Mepe cuuThIBaHUS
daiisa aHAIM3aTOPOM MPOUCXOAUT COXpaHeHUe MHPOpMaLlUd 00pabOTUMKOM BO BHYT-
pEHHell CTpyKType JaHHbIX. [locie 3aBeplieHuss padOThl aHaJM3aTopa MporpaMmma cop-
TUPYET 3aluCcy 10 UMeHaM W BBIBOAUT UX B Buae HTML-taGauusbl.

U cCXOmHbBIA JOKYMEHT MPUBOAUTCS B IUCTUHTE 4.3. 3mech UCIMONB3yeTCS KOPHEROI
37eMeHT <1ist>, a TakKe YeThIpe BJIOXEHHBIX dJieMeHTa <entry> (ompenensioliie
anpec, UMsl U Teae(OHHbBIN HOMED).

JNucTtunr 4.3. daiin agpecHoi KHUMK

<ligt>

<name><first>Thadeus</fi rst><last>Wrigley</last></name>
<phone>716-505-9916</phone>
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<address>
<street>105Marsupial Court</street>
<city>Fairport</city><state>NY</state><zip>14450</zip>
</address>
</entry>
<entry>
<name><first>Jill</first><last>Baxter</last></name>
<address>
<street>818 S. Rengstorff Avenue</street>
<zip>94040</zip>
<city>Mountainview</city><state>CA</state>
</address>
<phone>217-302-5455</phone>
</entry>
<entry>
<name><last>Riccardo</last>
<first>Preston</first></name>
<address>
<street>707 Foobah Drive</street>
<city>Mudhut</city><state>QR</state><zip»32777</zip>
</address>
<phone>111-222-333</phone>
</entry>
<entry>
<address>
<street>10 Jiminy 1 _ane</street>
<city>Scrapheep</city><state>PA</state><zip>99001</zip>
</address>
<name><first>Benn</first><last>Salter</last></name>
<phone>611-328-7578</phone>
</entry>
</1ist>

B 31011 TpocToii cTpyKType 06paboTKa MOTOKOB PEATU3YETCSI €CTECTBEHHBIM 00pa3oM.
Kaxapiii HagampHbIA Ter <ent Ty > onpeaesseT MOAroTOBKY HOBOM YacTU CTPYKTYPbI JaH-
HBIX IIJIST XpaHeHWsT MHGOpMaIy. 3aBepIiaolinii Ter </entry> CBUIETEIBCTBYET O TOM,
YTO BCE JAaHHBIE 3alMCA COOpPaHbl U MOTYT ObITh COXpaHeHbl. HayaibHbBIN M 3aBepliaro-
1WA TeTW MOA3JIEMEHTOB <entry> yKa3blBalOT 00pabOTUMKY Ha TO, KOINA U TAE CIIEMyeT
COXpaHATh MH(popMaruio. Kaxaplid a7IeMEHT <entry> SBISETCS CAMOAOCTATOYHBIM (OT-
CYTCTBYIOT BHEIITHUE CChUIKM, Oaroaapsi yeMy o0serdaercst Ipouecc 00paboTKm).

Texkct mporpamMmbl IpUBOIUTCS B JTUCTUHTE 4.4. BepxHsist 4acTh Koma MCITOJIb3yeTCsT
JUTST THUTTMAJIM3alli O0BeKTa aHaI3aTopa ¢ TIOMOIIBIO YCTAHOBKM CCHUTOK Ha TIPOIIETy-
DBbI, K&X7as1 U3 KOTOPBIX SIBSIETCS 00PabOTYMKOM OTIEILHOTO cOObITHS. [10n00HbIA CTHITH
00pabOTKM COOBITHIA TIOIYJMIT Ha3BaHWE 00pamHblil 6b1306. DTUMOJIOTHSI TOTO Ha3BaHWS
CBsI3aHa C TeM, YTO CHaJajia pa3pabaThIBaeTCs ITPOLIEIYpa, a 3aTeM OCYIIECTBIISIETCS €
TOBTOPHBIN BBI30B aHAJIM3aTOPOM B ClTydae HEOOXOMUMOCTH OOpabOTKM COOBITHIA.

[Mocne dhazpr THUITMATU3ALMY OCYIIIECTBIISIETCST OOBSIBIIEHNE HEKOTOPBIX TI100aITh-
HBIX TIEPEMEHHBIX, MCTIOIb3YEeMbIX TSI XpaHEeHWST MH(MOPMAIIUM OTHOCUTEIbHO XML-
aJieMeHTOB. biaromapsi MCTIOIb30BaHUIO TTOMOOHBIX TIEPEMEHHBIX B PaCTIOPSKEHUM
00pabOTUYNKOB OKa3bIBACTCS HEOOXOMMMBI 00beM maMsTH. IIpoliecc coxpaHeHUsT UH-
GopMaIMK ¢ LIENBIO €€ ocTe/lyI01IeT BLIGOPKIH YaCTO HA3BIBAIOT COXPAHEHUEM COCMOS-
Hus. [TpuMeHeHre Mog0OHOTo Ha3BaHUS OOBSICHSIETCS TEM, UYTO B 3TOM ClIydae 00paboT-
YUKA MOTYT COXPAaHSTh COCTOSTHME CHMHTAKCHYECKOTO pa3dopa BIUIOTH JO TEKYIIEH
MO3ULIMU B IOKYMEHTE.
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[MTocne 3aBCPIICHUA CUYUTbIBAHMA JAaHHLIX U UX IEPEaAaYv aHaInM3aTopy B ocTaBlIeiCcsa
YacTU TPOTpaMMBbl OMpPENENSIOTCS Tpoueaypbl oOpadotunka. lonyckaetrcs oOpaborka
MSATU COOBITHIA: HAYaJIO W KOHCIl MOKyMeHTa, Ha4aJo M KOHEeIl 3JIEMEHTOB, a TaKXe CHM-
BOJIBHBIC JaHHBIC. ﬂpyrne C06])ITI/I$I, TaKME€ KaK KOMMCHTApuu, UHCTPYKIUU I10 O6p360T—
Ke 1 OOBbSIBJICHUS TUIOB IOKYMEHTA, OyIyT UTHOPUPOBATHCS.

Jlnctunr 4.4. Kog nporpaMmmMbl aipeCHON KHUTMM

# Vmapmermzalys aHaymsaTopa C IIOMONBD CCHUIOK Ha
# mporenyper o6paboTunka.
use XML::Parser,
my Sparser = XML::Parser->new( Handlers => {
Init => \&handie_doc_start,
Final => \&handle_doc_end,
Start => \&handle_elem_start,
End => \&handle_elem_end,

Char => \&handle_char_data,

['nobanbHee TIepEMEHHHE .

H=H

my Srecord; # VKazpBaeT Ha X3l COMEPKMMOTO DIIEMEHTOR.
my Scontext;# /M TEKymero sJeMeHTa.
my %records;# Habop 3armcert B ampeCHOM KHUTE.

#

# CumThBaHME MNAHHBX ¥ Iepenada MX aHaIm3aTopy .

#

my S$file = shift @ARGV;

if( $file ) {
Sparser->parsefile(Sfile);

} else {
my $input = nw.
while( <STDIN> ) { $input .= $_; }
Sparser->parse( $input ) ;

}

exit;

i

### ObpaboTumKM .

i

#

# Tocne Hayvaya OOpPabOTKM BHBOOMT Hadaso HIML-daiia.

#

sub handle doc_start {
print "<html><head><title>addresses</title></head>\n";
print "<body><hl>addresses</hl>\n";

}
#
# CoxpaHeHve ¥MeHU ¥ aTPUOYTOB DBIJIEMEHTA .
#

sub handle_elem start {
my ( $expat, $name, %atts ) = @
Scontext = $name;
Srecord = {} if( Sname eg 'entry' );

}

# COOp CMMBOJIBHBEIX MOaHHHX B Oydep TIOCTIEemH/X DIIEMEeHTOR.
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#
sub handle_char_data {
my ( Sexpat. Stext ) = @_;
# VMeHOBaHME HEKOTOPHX "KalpPM3HBX" CYMBOJIOB.
Stext =~ s/&/&/9;
Stext =~ s/</&lt;/g;

Srecord->{ $context } .= Stext;
}

#
# ECM HaxoIMTCS B DJeMeHTe <entry>,
# HampaBUTL BCEe IAHHEIE B 3aNUCh.
sub handle_elem_end {
my ( Sexpat, $name ) = @_;
return unless( Sname eq 'entry' );
my $fullname = $record->{'last'} . S$record->{'first'};
Srecords{ $fullname } = Srecord;

BeIBOI, BRBakpeTMe ¢aiyla B KOHIIE Ipoliecca obpaboTKu.

HH H

sub handle_doc_end {
print "<table border='1'>\n";
print "<tr><th>name</th><th>phone</th><th>address</th></tr>\n";

foreach my Skey ( sort( keys( %records ))) {
print "<tr><td>" . Srecords{ Skey }->{ 'first' } . ' ';
print Srecords{ Skey }->{ 'ltast' } . "</td><td>";
print Srecords{ Skey }->{ 'phone' } . "</td><td>";

print S$records{ Skey }->{ ‘'street' } . ', ';

print Srecords{ Skey }->{ ‘city' }.',6';

print Srecords{ S$key }->{ 'state' } . ' ';

print Srecords{ Skey }->{ 'zip' > . "</td></tr>\n";
;rint "</table>\n</div>\n</body></html>\n";

}

Jns monydeHus TpeacTaBieHUs] 0 paboTe MporpaMMbl MOTPeOYeTCsI 03HAKOMUTBLCS C
obpabotunkaMu. Bcem oOpaboTumkam, BbidbiBacMbIM MomysieM XML : : Parser, mepenaer-
csl CChUIKA Ha O0BEKT aHaim3atopa expat. Ccbutka mepegaeTcs B KauecTBe MepBOTO apry-
MEeHTa, Giarofgapst yemy ooyierdaercsi Z0CTyl K JaHHBIM CO CTOPOHBI pa3zpaboTUUKOB (-
npuMep, C 1LIeJbI0 TIPOBEPKA HOMEpA CTPOKM BXOAHOTO (paiina). B 3aBUcMMoOCTH OT THIIa
COOBITUSI MOTYT TepeaaBaThCs Apyrue apryMmeHTol. Hanpumep, o6paboTuYMK COObITHS, CBSI-
3aHHOTO C HayaJbHbIM 3JIEMEHTOM, B KaU€CTBE CBOEIO BTOPOIrO apryMeHTa MOJy4daeT HMs
SJIEMEHTA, a 3aTEM TIOJyJaeT MepedeHb UMEH U 3lauelil aTpubyToB.

HAnsg xpaHeHUs MHGoOpMaMu 0OpPabOTYNKU MMPUMEHSIOT TJI00AJbHBIEC TTIEPEeMEHHBIC.
Eciu Bbl He UCHOBITBIBA€TE CUMMOATUIN K TJIOOAJTbHBIM TEPEMEHHBIM (K OOJBIIUX TIPO-
rpaMMax MX MPpUMEHEHHE MOXET MPUBECTU K TPYAHOCTSIM TIpU OTJaAKe), MOXHO CO-
30aTh OOBEKT, MpeAHa3HAUYCHHBINA IJII BHYTPEHHETO XpaHeHHS WH@oOpMauuu. 3aTeM
MOXHO MepeaaBaTh aHaIUu3aTOpy METOlbl 00bEKTa, IPUMEHSIEMbIE B KauecTBe 00paboT-
4YUKOB. B jajiblielilieM Mbl OyIeM MCIOJAb30BATh II00ANBHBIE TIEPEMEHHBIE, MTOCKOJILKY
OHU JIy4llle BOCIPUHUMAIOTCSI B HallIMX TIpUMeEpax.

[TepBbIii 00paboTyMK HOCUT HaszBaHMe handle_doC_start M BBI3BIBAETCA B CAMOM
Hayajie onepalii CUHTaKCU4eCcKOro pazdopa. B aTom ciyyae obecrieyuBaeTcsl ynoOHbBINA
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CITOCOO 17151 BHITTOTHEHUSI HEKOTOPBIX ITOATOTOBUTEILHBIX IEHCTBUI TTepe] HadajoM 00-
paboTKM NOKyMeHTa. B paccmaTtprBaemMoM ciydae ocyiecTsisieTcs Beison HTML-kona,
kotopbiii 06pasyer HTML-crpanuily, odecnieunBaroliyo gpopMaTHpoBatilie OTCOPTH-
POBAHHBIX 3aMCEl ampecoB. DTa Npoleaypa He UCITONb3YeT KaKre-T1M0o0 CrielaabHbIe
apryMeHTHI.

Cnenyroiuii 06paboTuuK, handle_elem start, BbI3bIBAE€TCS B TOM Clyyae, €Ciu
aHaM3aTop OOHApPYXXMBAeT Hayajo HOBOTO 3ymeMeHTa. Kpome 00s13aTenbHOI CChUIKA
expat, mpoleaypa IojyJaeT JBa apryMeHTa: $name, mpeacTasisiioiimii coboii uMsi aj1e-
MeHTa, U %atts — Xoll UMeH U 3HaueHui aTpubyTa. (O6paTuTe BHUMaHWE Ha TO, 4TO
X311 HE COXPaHSIET MTOPSIIOK CIeI0BaHMS aTpuOyTOB. Ecim Xe 3ToT mopsinok BaxkeH, BOC-
MOJIB3YUTECh MacCCMBOM @atts.) B Harem mpoctoM mpyMepe aTprOyThl HE MPUMEHSI-
FOTCSI, OHAKO y BaC OCTAeTCSI BOBMOXKHOCTh BOCIIOIB30BATHCS MMM B JAIbHEUIIIEM.

O0paboTKa 3/1eMeHTa B TIPOLIEAYPe O0SCIIEUMBACTCS IIyTeM COXPaHEHUS er0 MMEHU
B TIepeMEHHOM, UMeHyeMoii $context. biaromaps stoMy oGecrieunBaeTcsi 00paboTKa
COOBITHI, CBI3aHHBIX C CUMBOJIbHBIMU JAHHBIMH, KOTOPBIE B JAJIbHEMIIIEM OTCHUIAIOTCS
aHaym3aTopoM. [lpolieaypa Takke MHALMAIM3APYET Xaul Y%record, coepskanuil gaH-
HBIE 71T KAKIIOTO togaaeMenTa <entry>, oopMIICHHBIC B BUJIE YIOOHOM IJT TIPOCMOTpa
TaOJIMIIBI TTOMCKA.

O06paboTurk handle_char_data MMeeT Ie0 ¢ JaHHBIMU, HE OTHOCSILIUMUCS K pas3-
MeTKe, Ha KOTOPBIX OCHOBAHBI BCE CHMBOJIbHBIC JAHHBIE, XpaHSIIIUECS B 9JIeMEHTaxX. DTOT
TEKCT OIpeNe/IsieTCsl BO BTOpoM aprymeHte, $text. OOpaboTumKy TpeOyeTcsl JMIlb CO-
XpaHUTh comepxkuMoe B Oydepe, $record->{ Scontext }. O6parure BHUMAHHUE, YTO
BMECTO Ha3HAYEHMSI CUMBOJIbHBIX JaHHBIX ITPOMCXOIUT MX mepenada B Oydep. Monynb
XML : :Parser obGmagaeT MHTEPECHOM OCOOEHHOCTHIO, 3aK/TIOYAIOIIECS B BbI30BE 00pa-
0OTYMKa CMMBOJIOB TIOCJI€ pa30opa KaxKIOW CTPOKM JIMOO YacTh CTPOKH, OTIEIEHHOM
CHMBOJIOM HOBO# cTpokii'. B pe3ysbrare, eciiv coaepXuMoe deMeHTa BKIIOYaeT CUM-
BOJI HOBOIi CTPOKM, TEHEPUPYIOTCS JBa OTAEIbHBIX BbI30Ba 00padoTumnka. Eciam naHHbIe
He T00aBJISIINCh, TIOCICAHUI BHI30B MEPEKPHIBACT TIPEABITYIIIA.

HeynuBurenbHo, 4To 00pabOTYMKM handle elem_end MMEIOT AEIO C COOBLITUS-
MM, CBSI3aHHBIMM C 3aBepIlIeHMEM 3jieMeHTa. MIMs ajieMeHTa mepenaeTcsi BO BTOPOM
apryMeHTe (Kak 1 B CiIydae ¢ 00pabOTIMKOM COOBITHS Havaja 3jaeMeHTa). st 0oib-
IIMHCTBA 3JIEMEHTOB B 3TOM CJIydae HUYETO He TIPOMCXOIUT, HO MPY HATMIMU JIEMEH-
Ta <entry> MNpUAETCSI BCE Xe BBIMOJHUTL HEKOTOPYIO paboty. Ha Tekymiuit MOMeHT
BpeMeHHU OblTa coOpaHa Bcsd MH(MOPMALIUSI, MMEIOIIast OTHOIIEHHE K 3atiuci. OcTaeTcs
COXPAaHUTB €€ B X3IIIe, ITPOMHACKCUPOBAB B COOTBETCTBUM C MMEHAMU BJIA/IEIbIIEB JaH-
HbIX. UHIeKcaims obierdaeT COpTUPOBKY 3arvceil B nanbHeieM. CoOpTUPOBKA MOXET
BBITIOJTHSTBLCST TOJIBKO TIOCJIE BBOAA BCEX 3ammcell (IT03TOMY M TpeOyeTcsl COXpaHEeHUE
3amuceil ¢ IeIblo MX JajibHelielr oopadbotku). Ecim ke coptupoBKa He TpeOyeTcs,
MOKHO TIPOCTO BBIBOIWTH 3armicy B ¢popmate HTML-kona.

W zaBepiraer Hamr Habop 0OpaboTIMK handle doc_end, mpeaTHa3sHAYCHHBIA TSI
BBITIOJTHEHHS 3aKJIFOUMTEIbHBIX 3aJaHNI, BO3HUKAIOIIMX ITOC/IE OKOHYAHUSI CUUTHIBA-
HUS JOKYMEHTa. DTOT 00pabOTUNK MOXKET ITOTPeOOBATRLCSI, HAITPMMeED, JJIsT BEIBOAA T1a
revarh 3armmceii, OTCOPTUPOBAHHBIX 10 MMEHaM B ajipaBUTHOM mopsinke. Paccmarpu-

! MomoOHBI CIOCO6 CYMTHIBAHUS TCKCTa TpuUcyIl Tojabko Perl. obopinky ynctorel XM ). MoryT 6bITh
03924€HLl TIOMOOHBIM METOIOM 06PAaGOTKM CUMBOJNBHBIX HaHHBIX. B XM L Bce ciaykeGHbIe CUMBOJIBI (M TOM
YUCJIE U CUMBOJIBI HOBBIX CTPOK) TPAKTYIOTCSI ¥ KAueCTBE BXOMHBIX JaHHBIX.
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BaeMasi npoucgypa resepupyetr HTML-tabauuy, BeinonHsoouyo GopMaTupoBaHue
3amnucen.

B paccMaTpiBaeMoOM MpHMepe MPUBOIMUTCS TPOCTeiiliasi MOCAeI0BaTeIbHOCTb 3aM1-
celi, KoTopas SBJSETCS NOCTaTOYHO MPOCTOM, omHako koa XML BoBce 11€ TaKk mpocTo
ycTpoeH. B HEKOTOpPHIX CIOXHBIX (popMaTax TOKYMEHTOB IPUXOIMTCS YIUTBIBATH «PO-
IUTENEW», «IeAylIeK» WIA JaXe <«IaJIbHUX MPEAKOB» TEKYIIETO 3JeMEHTa MpU OoIpeae-
JIEHUU TIopsiika o0paboTKM ajeMeHTa. B aTOM ciiyyae TpeOyeTcst Oosiee ClioxXHasi CTPyK-
Typa, peajm3ylolas COXpaHEHUE COCTOSIHHUS, KOTopas OyleT pacCMOTpeHa B JaJIbHEHIIIEM.



SAX

Mogaynb XML : : Parser peanusyeT pyHKIWM YHUBEPCATbHOIO CUHTaKCu4YecKoro XML-
aHaJM3aTopa 1 reHepaTopa MOTOKOB, OJHAKO Y HETO OTCYTCTBYIOT MEPCIEKTUBbLI B MHPE
Perl 1 XML. I1poGaema 3aKkiIio9aeTcsl B TOM, YTO 3a4acTylo He TpeOyeTcsl aHaI3aTop
«Ha Bce ciyyau Xu3Hu». I[IpocTo TpeOyeTrcs: obecrneduTh BhIOOP Cpeayd HECKOJbKUX
aHaJIM3aTOPOB, KaXIbIi M3 KOTOPBIX CIYXUT JAOCTHXKEHUIO HEKOTOpol crienuduye-
cKoit 11enu. B pacnopsikeHMr mporpaMMUCTa MOTYT OKa3aThCsl MOIYJIU, UMEIOIIME ca-
MbIif pa3IMuHbIi xapakTep. OMHAKO He CeAyeT OXKUIaTh, YTO TIPUMEHSIeMbIA aHaJT1 -
3aTop OyleT HOCUTh YHUBepcalbHbIN XapakTep. Ha 310 He crocobeH naxe Momyib
XML : Parser, pacnojaralomuyii BHyIIIUTEIbHBIM HAaOOPOM OMIIWIA U PEXUMOB pabo-
Thl. [loaTOMy criemyeT co3maBaTh pa3HOOOpa3HbIE aHaNU3ATOPLI,. MPETyCMOTPEHHbIE
IUTSI IPUMEHEHUST B CaMbIX Pa3IMYHBIX CUTYalIUSIX.

Cpena, BKTIOYAIOIIAs PA3IMUHbIE aHATM3aTOPbI, TPEOYET YCTAHOBKU HEKOTOPOTO YPOB-
Hsl coBMecTUMOCTH. Eciy Obl KaXblii aHAIM3aTOp pacroiarai COOCTBEHHbIM UHTepderi-
COM, pa3paboTyrMKaM MPUILIOCH Obl HEMPOCTO. 3HAUUTENbHO IPOIIE OCBOUThH OAWH
uHTepdeiic, a 3aTeM BHEAPUTDH €ro MOAAEePXKKY Cped pa3IMHbIX aHanu3aTopoB. [Ipak-
TUYECKHE TTOTPEOHOCTU AUKTYIOT CO3MaHKe YHUDUIIMPOBAHHOTO MHTepderica Mexk Ty aHa-
JI3aTOPOM 1 MPOrpaMMOi, — CPelICTBA, KOTOPOE SIBJISIETCS TOCTATOYHO TMOKUM U HalleX-
HbIM, CBOOOIHBIM OT MHAMBUAYAIbHBIX OCOOEHHOCTE KOHKPETHOTO aHaIM3aTopa.

Cpena pa3paborku XML ocHOBaHa Ha yIpaBIIieMOM COOBITUSIMU MHTepdeiice, Ha-
3piBaeMoM SAX. BosHukHOBeHUIO mHTepdeiica SAX IpeaiiecTBOBaaId IUCKYCCUM B
cmucke pacceuike XML-DEV. brnaromaps momaepxke JIaBuma Meruncona (David
Megginson)! 1oBoJbHO OBICTPO ObLIa pa3dpaboTaHa crielMdUKaIIMs 3TOro UHTepderi-
ca. IlepBas Bepcusi SAX ypoBHs 1 (wim mpocto SAX1), moaaepKuBaeT JeMEHTHI,
aTpuOyTHl M KOMaHABI 00pabOTKU. 31ech He IPeayCMOTpeHa 00paboTKa HEKOTOPBIX
IIPYTHX OOBEKTOB, HAIIpUMep, IpocTpaHcTB MMeH i cekumii CDATA. TTostoMy mo-
sIBUJIACh BTOpas Bepcusi, SAX2, Boriolaoiias Jtodoe CoObITHE, KOTOPOe MOXHO Tpe/-
cTaBUTH B 00meM XMUL-xone.

' TaBug Merincolr nogaepxXxusaer wol)-C'rpaany, nocssinietinyio SAX, http://www.saxproject.org.
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Poct nonynsipHoctu 1HTepdeiica SAX nporcxonui o4eHb 6bicTpo. OH MPOCT U Jie-
rok B usydyeHuu. Pazputue s13p1ka XML Ha paHHUX cTaausX IPOUCXOAUIIO B cpeaeJava,
nostoMy SAX moJIyyus HaMMeHOBaHKMe CTPYKTYPHOIO KOMIIOHeHTa MHTep(eiica. B sTom
cllyyae moApasyMeBajicd KJlacC 0co0Oro BUAa, B KOTOPOM MeToAbl OOBLCKTd 0ObABIs-
ek 6e3 ux peanusauuu (cue /lelicTBHE «IOXMUIOCh HA IIeYrd» pa3paboTUKKa).

Bckope uaen SAX nmpoHu3aiu Bce cooblIecTBO nojib3oBateseil Perl. Utorom atoro
SABWJIOCH BOSHUKHOBEHHE Pa3IMUHBIX peaiusaluil aroro unrepdeiica B cetu CPAN, uro,
B CBOIO ouepellb, IPUBEJIO K MOSBICHUIO HEKOTOPHIX npobyueM. A3bik Perl He gaet Tou-
HOTrO cItoco0a onpeaeieHUs TUTIOBOTO UHTep@eiica, Kak 3To M03BoJisieT AejiaThJava. Emy
MPUCYL HEAOCTATOYHBIN YPOBEHb KOHTPOJISI TUTIOB MU BO3MOXHOW HECOBMECTUMOCTH.
SA3bIK Java cpaBHUBAEeT TUNBI apryMEHTOB (DYHKIMM C TEMHU, KOTOpPbIC OINpeaesieHbl B
CTPYKTYPHOM KOMITOHEHTe MHTepdeiica Bo BpeMsi Komnuaauuu, a Perl npocro npunu-
MaeT JI00ble UCIOJb3yeMble apryMeHThl. [109TOMY omnpeneeHre CTalapToB BO3JIOXKe-
HO «Ha TIJIeYu» pa3paboTurKa U MOJHOCTHIO 3aBUCUT OT €T0 OMNbITa U OJUTEIbHOCTH.

OnHa u3 nepBbIX peanusaluit uHrepdeiica SAX na Perl — a1o Mmonyns XML : : Parser: :
PerlSAX Kena Maxieosia (Ken McLeod). Beictynas B moakiace XML : : Parser, oH u3-
MeHsIeT MOTOK coObITuii u3 Expat, peanusysas SAX-coObITus.

O6paboTymkm SAX-cobbITUIA

IIpu ucmonbp3oBaHUU B IporpaMMe TUMOBOro SAX-MoayJs TpeOyeTcsl mepeaaTb emy
00BEKT, METOIbl KOTOPOTO peanusyioT oopadoTtuuku aiasi SAX-coOwiTuit. B Ta6a. 5.1
OMMCaHbl METOAbI TUIIMUYHOTO 00BbeKTa oOpaboTunka. SAX-aHanuz3aTtop IepegaeT X3Iil-
JTaHHbIE KaxXIoMy 00paboTUYMKYy, 00JafalolIeMy COOTBETCTBYIOIIEMY COOBITHIO CBOMCTBA-
mu. Hanpumep, B cocTaBe 3TUX X3II-JaHHBIX 00paOOTUYMK BJIEMEHTA MOJYYUT UMS DJie-
MEHTa U CITUCOK €ro aTpubyToB.

Ta6nuua 5.1 O6paboTunkm PerlSAX

Umsa meTopa CoGbiTue CeoiicTBa
start_document HayaTta 06paboTkajoKyMeHTa (MepBoe CoObITUE) (He onpeneneHbl)
end_document 3aBeplueHa 06paboTka OOKYMeHTa (rnocnenHee cobbiTve) (He onpeneneHbl)
start_element OO6GHapy>xeH Ha4yanbHbI TEr 3IEMEHTa UV MYCTON Ter Name,
afiemMeHTa Attributes
end_element OOGHapy>eH KOHEYHbI UM NyCTOMN Ter, Name
COOTBETCTBYIOLLNN SNEMEHTY
characters O6HapyxeHa CTpoka CMMBOJIOB, HE SIB/ISIIOLLMXCS Data
CUMBOSIAMWN PA3METKM (CUMBOJIbHBIE JAHHbIE)
processing_ HanpeHa komaHaa 06paboTku Target, Data
i instruction
comment BcTtpeyeH kommeHTapuin Data
start_cdata O6HapyxeHo Havano cekuumm CDATA (He onpepeneHsbl)

(cnenyiowime CUMBObHbIE AaHHbIE MOMYT COAepXaTtb
3ape3epPBMPOBaHHbIE CUMBOSIbI PA3METKMN)
end_cdata O6HapyxeH koHeL, cekumn CDATA (He onpeneneHbl)
enti ty_reference OBHapyxXeHaBHYTPEHHSS CCbliika 06bekTa Name, Value
(anbTepHaTUBHAsA BHELLHEN CCblike 0ObekTa, koTopas
yKa3bIBaeT HAa TO, 4TO HEOOXOAMMO 3arpy3nTb darn)
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Heckonpko 3aMeyaHUll OTHOCUTEIbHO METOAOB 00paboTUMKa:

* IS TYCTBIX 3JICMCHTOB BBI3BIBAIOTCS 00paboTuuku start_element () u
end_element (), IJIs MYCTBIX 3JIEMEHTOB OTCYTCTBYET KaKOW-JIMOO cIelualb-
Hblil 06paboTYUK;

* o00pabotuuk characters () MoOXeT BBI3BIBATHCSI MHOTOKPATHO IJISI CTPOKU He-
MPEePbIBHBIX CUMBOJILHBIX JaHHBIX, pa30uBasi ee pU 3TOM Ha YacTu (Hampumep,
aHaJIM3aTOpP MOXET «pa3pbiBaThb» TEKCT BOKPYT CCHUIKM OOBEKTa, YTO 3a4acTYIO
UMEET OIpEeNeJICHHBIM CMBICI);

*  TpM HaJMYMU MpoGesia MeXIy 3IeMEeHTaMU Bhl3biBaeTcaoOpadoTunk characters ()
(maxe B TOM ciiyyae, eclid He pacCMaTPpUBAIOTCSI 3HAYMMbIEe TaHHBIE);

* pasbop koMaHJ oOpaboTku, KoMMchtapies u cekuuii CDATA HeoOs3aTeneH.
IIpu oTcyTcTBUU 06pabOTUMKOB JaHHBIE, UMEIOIIME OTHOIIIEHHE K KOMaHa1aM 00-
paboTKu M KoMMeHTapusaMm, npomnyckatores. s cexiiit CDATA mo-InpexHeMy
BBI3bIBaeTCsI 00paboTuuK characters (), MO3TOMYy JaHHbIE HE OYAYyT YT€PSIHBI;

* obpaboruuku start_cdata() m end_cdata() Iic nosyqaoT gaHHbeIX. Bmecto
3TOTO OHM BBITIOJTHSIOT GYHKIUIO CUTHAJIOB, YKA3bIBAIOIIUX H TO, MOXHO JIM OXM-
aTh, YTO IOJIyYEHHBIE CUMBOJbBI pa3METKM MPUBEAYT K BBI3OBY 00paboTuMKa
characters();

» Ilpu orcyrctBuUM oOpaboTuukaentity_reference () Bce BHYTPEHHHUE CChUIKU
00beKTa OyIyT mepeaaHbl aHAIM3aTOPY aBTOMAaTUUECKH, a MOJIyYeHHBIN B pe3yib-
TaTe TEKCT WIM pa3dMeTKa OyayT oOpadaThiBaThCsl OOBIYHBIM oOpa3oM. Eciu or-
peneneH obpaboTtuuk entity_reference (), To 0ObEKTHBIE CCHUIKUA HE OyIyT pac-
LWIUPSITHCS U C HUMU MOXKHO [IeJIaTh BCE YTO VOO,

Teneps npuBeaeM npumep. HanuiieM nmporpamMmy, BbI3bIBaIOIIYI0 GUABTP, KOTOPIH
NyOGJIMPYeT UCXOAHOTO JOKYMEHTa ¢ HEKOTOPbIMU MonudukanusasMu. CyTb U3MEeHEHU I
3aKJIIOYaeTCs B CJIEMYIOLIEM:

«  kaxaeii XM L-koMMeapiii mpeBparaeTcst B aJeMeHT <comment >;
s yIaJsI0TCSl KOMaHIbl 00pabOTKU;

*  yHOaJsIIOTCS TeTM, HO OCTaeTCs coaepKumMoe aieMeHToB <literal>, KoTopbie OTO-
OpakaloTcsl B ayjeMeHTax <programli sti ng> Ha J11000M ypOBHeE.

Kon atoit mporpaMMmbl npuBeaeH B auctuHre 5.1. Kak u B mpeapiayliieii mporpaMmme,
WHULMAIU3UPYETCS aHaIU3aToOp C HAOOpoM 00pabOTYMKOB, 3a UCKIIOYEHUEM TOTO, UTO
a 3TOT pa3 OHU OOBEAUHSIIOTCS B COCTaBe yIOOHOTO MakeTa — OOBEKTa, MOJYYUBIIETO
HazBaHue MyHandler. OTMeTUM, 4YTO 3[€Ch peaJnu30BaHO HECKOJIbKO 00Jibllie 00paboT-
YHMKOB, MOCKOJILKY 'TpedyeTcsl 06paboTka KOMMEHTapueB, KOMaHIbl 00pabOTKU U MpPO-
JIOT TOKYMEHTA.

Jluctuur 5. 1. lNporpamma-ounstp

# VHaparm3alysd  aHaim3aTopa .
#
use XML: :Parser: :PerlSAX;
my Sparser = XML::Parser::Per1SAX->new( Handler => MyHandler->new( ) );
if( my $file = shift @arev ) {
Sparser->parse ( Source => {SystemlId=> $f1i le} );
} else {
my $input = "v;
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while( <SIDIN> ) { $input =S }
Sparser—yparse( Source = {Srirg = Sirput)

exit;

#

# IJ00&JIBHEIE TIEPEMEHHEBIE .

#

my @element_stack; # 3BamoMyHaliTe IMeHa DIIEMEHTOB.

my S$in_intset; # Omar: BHYTPEHHEE IIOIMHOKECTBO?
#H#
### IlakeT 0OOPaAOOTIMKOB MOKYMEHTA .

#H#
package MyHandler;
#
# mamarm3aiys rakeTa obpaboTuMKOB.
#
sub new {
my $type = shift;
return bless {}, Stype;
}
#

# ObpaboTka COCHTUSA Hadayla DJIEeMEeHTa :
# BHBOI HAYaUILHOTO Tera ¥ aTpuOyTOB.
#
sub start_element {
my ( $self, $properties ) = @_;
# OrMeTyM, dYTO Xom-maHHbe %{$properties} yrepsmor
# TIOPSIOK CIeNoBaHMsI aTprOyTOB.
# BaxkpuHTh BHYTPEHHEee IIOOMHOKECTBO B CJlydae, eCcim
# OHO TIOKA OTKPHITO.
output ( "]>\n" ) 1f( Sin intset );
$in_intset = 0;
# BarloMHMTH ¥MMsSI, 3allMcaB €ro B CTEK.
push( @element_stack, Sproperties->{'Name'} );
# BeBecTM Ter u aTpubyTH, KpoMme <literals>
# BayTpu <programlisting>.
unless( stack top( 'literal' ) and
stack_contains( ‘programliisting’' )) {
output ( "<" . $properties->{'Name'} );

my %attributes = %{$properties->{'Attributes’'}}:

foreach( keys( %attributes )) {

output( " $ =\"" . sattributes{S_} . "\"" );
}

OUtpUt( nen ) ;

}
#

# OOpaboTka COOBITVSI KOHIIA DJIEMEeHTa: OTOOpaxeHyre KOHEYHOTO
# Tera za mckmodermem <literal> BayTpw <programlisting>.

#
sub end _element ({
my ( Sself, Sproperties ) = @_;
output( "</" . $properties->{'Name'} . ">" )
unless( stack top( 'literal' ) and

stack_contains( 'programlisting' ));
pop( @element_stack );

k-
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# ObpaboraTb COBHTME, CBA3aHHOE C HAMYGMEM CHMBOJIBHBIX
# naHHbIX .
#
sub characters {
my( $self, Sproperties ) = @_;
# K coxajyieHio, aHaym3aTop pa3bupaeT HEKOTOPHE
# CMMBOJIBHBIE OOBLEKTE, IIODTOMY HEODXOmMMO eme pa3
# IepeMecTuTb MX BMECTEe CO CCEUIKaM/ 06beKToB.
my Sdata = $properties->{‘Data’};
Sdata =- s/\&/\&/;
Sdata =~ s/</\&lt;/;
Sdata =- s/>/\&gt;/:
output( Sdata );
}
#
# ObpaboTaTb COCEITVIE KOMMEHTAPMSI: BKJIOYEHVE B
# oremenT <comment>.

#
sub comment {
my ( Sself, Sproperties ) = @_;
output ( "<comment>" . $properties->{'Data’'} . "</comment>" );
}
#
# ObpaboraThb coberrve PI: yHma/mTb ero
#

sub processing_i instruction {
# Hudgero He mernaeM!

ObpaboTaTh CCHUIKY BHYTPEHHEI'O OOBbeKTa
(ero He HYyXHO pPazbMpaTsb) .

et

sub entity_reference {
my( Sself, Sproperties ) = @_;
output ( "&" . $properties->{'Name'} . ":" ),
}
sub stack_top {
my Sguess = shift;
return $element_stack([ S#element stack ] eq $guess;
}

sub stack_contains {
my Sguess = shift;
foreach( @element_stack ) {
return 1 if( $_ eq Sguess );
}
return 9;

gub output {
my $string = shift;
print $string;

}

BHuMaTen1bHO MPpUCMOTPEBIIUCH K 00paGOTYMKAM, MOXHO YBUAETh, YTO KpOMe 0051~
3aTeIbHOM cChlIKM 00bekTa $sel f, mepegaeTcst omuH apryMeHT. DTOT apryMeHT — CChUI-
Ka Ha XdUI-JaHHbIE CBOWCTB COOBITUSI. DTOT METOI 00afaeT OAHUM HENOCTaTKOM, KO-
TOPBI 3aKI0YAETCS B TOM, UTO: B 0OpabOTUYMKE Havyajla 3JIeMEeHTa aTPUOYThl XpaHITCS
B X3II-JAaHHBIX, MPUYEM He cOOMI0OJaeTCsl MCXONHBIM mopsnok atpubytoB. C mo3uuuit
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CEMaHTUKHW 3TO HEe UMeeT 3Haueliusd, Tak kak B XML nonyckaercst HecobmoneHue no-
psinKa aTpruOyToB. OIMHAKO BO3MOXKHEI CITydau, KOTIa HEOOXOMMMO BOCITPOM3BOIUTD 3TOT
nops/ioK’.

I1py MCTIOTB30BAHUM 3TOM MPOrpaMMBI B KadecTBe (DMIIBTpa COXpaHSETCs BCE CO-
TepKMUMOe MCXOMHOTO JTOKYMEHTa, 32 MCKIIIOUeHNMEM HECKOJIbKUX jletajieli, KOTOphbie
TOJDKHBI M3MEeHUThCS. [IporpamMa puKkcupyeT mposior TOKyMeHTa, KOMaHIbI 00pa-
OOTKM 1 KOMMEHTapuu. JJOJDKHBI COXPAHUTHCS TaKe CCHUTKM OOBEKTa, TIOCKOJIBKY OHM
3aMCHSI0T pa30upaeMble CCHUTKM (TaK KaK aHaIM3aToOp MOXET 3TOro morTpeNoBath).
[MoaTomMy TiporpamMMa BKITFOYaeT OOJIbIIe OOPAaOOTIMKOB, YeM B TIPEIBIIYIIIEM ITpUMe-
pe, B KOTOPOM Hac WHTepecoBaJla JIUITh BRIOOPKa BechbMa crielmbudeckoil mHbop-
MaIuu.

Teneps TpoBeprM 3Ty TIpOrpamMMy B IeiicTBM. Harir BxomHO# (haiisl TaHHbBIX TTpUBe-
JIeH B JIUCTUHTE 5.2.

JinctuHr 5.2. [JaHHble ans nporpaMmbl-puibTpa

<?xml version="1.0"?7>
<1DOCTYPE book
SYSTEM “/usr/local/prod/sgml/db.dtd"

<!ENTITY thingy "hoo hah blah blah">
1>
<book id="mybook">
<?print newpage?>
<title>GRXL in a Nutshell</title>
<chapter id="intro">
<title>What is GRXL?</title>
<!-— TpebyeTcs Jydlee HazBaHME -—>
<para>
Yet another acronym. That was our attitude at first, but then we saw
the amazing uses of this new technology called
<literal>GRXL</literal>. Consider the following program:
</para>
<?print newpage?>
<programlisting>AH aof -- %%%%
{({{{{{ et x =0 }}}}}}
print! <lineannotation><literal>wow</literal></lineannotation>
or not!</programlisting>
<!-— Kakol mpmudT HaM HYKEeH? -—>
<para>
What does it do? Who cares? It's just lovely to look at. 1In fact,
I'd have to say, "&thingy;".
</para>
<?print newpage?>
</chapter>
</book>

' B ciyyae mpuMeHeHUs MpOrpaMMbI-(GUILTPAa MOXET MOTPEGOBATHCA CPABHUTL BEPCUMM MCXOIHOIO M
obpadoranHoro (rafing, ucnonssys yruaury di ff. B pesyabrare BbINOJHEHHSI TOI0OHOIO CpaBHEHUs OyaeT
BBISIBJICHO MHOTO OTJIMYUM, MPUYMHA KOTOPBIX 3aKJII0YAaeTCs] B U3MEHEHUM MOPSIAKa CIeJOBaHUS aTpUOYTOB.
B aToM ciyyae ciemyeT BOCTIONL3OBATHCA MomyaeM XML : : SemanticDiff Kuma Xomuroria (Kip Hampton).
DTOT MOAyJIb OyEeT UTHOPUPOBATh CUMHTAKCUYECKHUE OTJIMYMSI, a TAKXKE CPAaBHMBATH TOJbKO CEMAHTUKY JIBYX
JOKYMEHTOB. ’
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Pesynbrar, mojiydeHHBINM IMocie 3amycka Ha BBIMTOJHEHWE MPOTPAMMBbI C 3TUMU JaH-
HBIMU, TIPEACTaBJEH B JUCTUHTE 5.3.

JNIucTuur 5.3. Pe3ynbtat BhINONHEHNUS NPOrpaMMbl-GuisLTpa

<book id="mybook">
<title>GRXL in a Nutshell</title>
<chapter id="intro">
<titlesWhat 1s GRXL?</title>
<comnent> need a better title </comment>
<para>
Yet another acronym. That was our attitude at first, but then we saw
the amazing uses of this new technology called
<literal>GRXL</11iteral>. Consider the following program:
</para>
<programlisting>AH aof —- %%%%
{{{{{{1let x =0 }}}}}}
print! <lineannotation>wow</lineannotation>
or not!</programlisting>
<comment> what font should we use? </comment>
<para>
What does it do? Who cares? It's just lovely to look at. 1In fact,
I'd have to say, "&thingy;".
</para>
</chapter>
</book>

A Tenepb NMPOBEPUM, UTO OBLIO CACJalO BEpHO MporpaMMmoii-ouabrpoM. OHa mpe-
obpazoBasa XML-kKoMMeHTapuii B 3JeMeHT <comment> M yaajujia KOMaHIbl oOpa-
60TKM. DneMeHT <literal>, BXOOAUIUN B cOCTaB 3jleMeHTa <programlisting>, Obl1
yaajeH, IpUYeM ero CoAep>XXuMoe He pa3dupanoch, B TO BpeMsl KaK JAPYrue dJIeMeHThI
<literal> coxpaHunuch. OObCKTHLIC CCBUIKM OCTAJUCh Hepa3pelleHHbIMU, KaK U
TpeboBanoch. IToka Bce mpaBuiabHo. Ho Koe-yero He xBataeT. Mcuesnu XML-06bsB-
JieHue, oObsIBJIeHWE TUTA TOKYMEHTa U BHYTPEHHEE MOJIMHOXECTBO. be3 00bsBIeHUS
o6bekTa thingy aToT n0KyMeHT He nocToBepeH. OKa3anoch, YTO MMEIOLIIUXCA B HAJIK-
yuu oO0pabOTYMKOB HEAOCTATOYHO.

DTD-o06paboT4nkm

Mopaynb XML : : Parser : : PerlSAX nmoanepXuBaeT ApYryio IpyIiy o0paboTYMKOB, KO-
TOpbIE UCIOJB3YIOTCSA i1 00paboTku DTD-coGbiTuil. [Ipuyem cyOBEeKTOM B 3TOM
cllydyae BBICTYIAeT BCE, YTO HAXOMUTCS A0 TaAKMX OCHOBHBIX 2JIEMEHTOB, KaK XML-005b-
siBJieuKe, OObSBICHUE TUIIA JOKYMEHTAa U BHYTPEHHETO MOJMHOXEeCTBA 00bEKTa U OOBSIB-
JeHnii oobekTa. Bee 310 HasbIBaeTcs nponocom dokymenma. ECIV HYXHO IMOJYYMUTh A0-
KYMEHT B UICXOJHOM Bue (HalmpuMep, B IporpaMMe-(puiabTpe), HE0OX0AUMO OIIpeAeIUTh
HEKOTOpbIE U3 ITUX 0OPaOOTUMKOB IJIsl MOPOXACHUS Ipojora 1okyMeHTa. Omnpenene-
HUE 3TUX 00pabOTYUKOB — 3TO MMEHHO TO, YTO HYXXHO ObUIO BBIMOJIHUTH B MPEIbIAY-
1eM Tipumepe.

ITonoGHbIE 06PabOTUMKU MOTYT MPUMEHSIThCSI B Apyrux uensix. Hanpumep, Bo3aMox-
Ha MpeABapuTesibHAasI 3arpy3ka OonrMcaHusl OObEKTOB € LEJIbI0 CIelualbHOi 06paboTKH,
BMECTO TOTO YTOOBI HANIESIThCS Ha TO, YTO aHAJIM3ATOP CHEAeT 3Ty MOACTAHOBKY MO YMOJI-
YaHU. DTU 00pabOTUYMKHU TIpUBeAcHBI B TabJ. 5.2.
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Tabnuua 5.2 O6paboTynkm PerlSAX DTD

Umsa meTopa CoGbiTue CeoiicTBa
entity_decl AHann3aTop BOCMPUHMMAET 0ObsIBNIEHUE Name,
CYLLHOCTW (BHYTPEHHEWN WAWN BHELLHEN, Value, PublicId,
npoweawen unn He npolwleawen Systemld, Notation
CUHTAKCUYeCcKnii pasdop)
notation_decl AHanusaTop 06HapyXun 0ObsSBNEHWE 3amnMcu Name, Publicld,
Systemld, Base
unparsed_ AHanmaaTtop o6HapyXun 00bABEHUE CYLLIHOCTH, Name, Publicld,
enti ty_decl He MpOoLLeALLlei CUHTaKCUYeckuin pasoop Systemld, Base
(Hanpumep, ABONYHOIO 3NeMeHTa AaHHbIX)
element_decl O6HapyxeHO 0ObaB/IeHVe anieMeHTa Name, Model
attlist_decl BcTpeyeHo oObsiBneHve cnvcka atpubyToB ElementName,
AttributeName,
anemeHTa Type, Fixed
Name, Systemld,
doctype_decl AHanM3aTop Hallen obbsBIeHVe TUna AoKyMeHTa Publicld, Internal
Version, Encoding,
xml_decl Haiinero XML-06bsBeHMe Standalone

O6pabotuuk entity decl () BbI3bIBaeTCs MJIsI BCEX BUIOB OOBSIBIACHUM CYLIHO-
CTeil, ecliu He ompeaesieH 6ojiee cnelupuyeckKuii oopadotuuk. [ToaTomMy 00bsIBICHUS
CYILIIHOCTE!, He MPOLIeAIINX CUHTAKCUYEeCKUI pa3dbop, MPUBOISIT K 3alycKy oOpaboT-
yuka entity_decl(), eciu He ompenesieH oopaboTtuuk unparsed_entity_decl(),
KOTODPBI UMelolInii 60ee BBICOKMIT MPUOPUTET.

ITapameTpsl oOpaboTtunka entity decl () U3MEHSIOTCS B 3aBUCUMOCTU OT TUIIA CYILII-
Hoctu. [lapameTrp Value ycraHaBiauBaeTcs IJisI BHYTPEHHUX MEPEMEHHBIX, HO He MJIsI
BHewrHuX. [Tapamerpsl Publicid u Systemid, koropble yKazbiBaloT XM L-npoueccopy,
rae HaiiTu daiin, cogepxalluili 3HaueHue o0beKTa, YCTAaHABIUBAIOTCSI TOJbKO MJISI BHE-
IIHUX IEPEMEHHBIX U HE OMPENeIISIIOTCS IJ1s1 BHYTPEeHHUX nepeMeHHbIX. [lapameTp Base
CcOO0IIaeT MPOoLIeCCOpPy O TOM, UYTO OymeT MCMOoJab30BaThbcs B KauecTBe 0azoBoit URL-
CCBUIKHM B cilydae, eciik mapameTp Systemid comepXuT OTHOCUTENbHBIN aapec.

O0BsABIEHNS 3aIMCU — 3TO crieraibHoe cBoiictBo DTD, nomyckaroliiee Ha3HaYeHUE
crelualbHOro MAeHTUGUKAaTOpa TUMA IJIsT o0bekTa. HampumMep, MOXHO OOBSIBUTH TUIL
IMaHHBIX 00bekTa "date”, coobmuB XML-mpoleccopy o ToM, 4TO OOBEKT HYXHO pac-
cMaTpUBaTh B KaueCTBE OOBSBIEHHOIO TUIA JAaHHBIX. DTO CBOWCTBO HE YacCTO UCMOJb-
3yetrcs B XML-Kojae, mo3ToMy B JajbHElIleM He OyaeM paccMaTpuBaTh MOJOOHYIO CU-
Tyaluio.

CgoiictBo Model o6pab6oTunka element decl () BK/IOYaeT MOAEIb COAEPXKUMOTO
WA TpaMMaTuKky Ajs saemMeHTa. C mOMOIIbIO 3TOTO CBOMCTBA OMUCHIBAIOTCSI CBOWCTBA,
BKJIIOUa€Mble BHYTPb 3JIeMeHTa B cooTBeTCTBUU ¢ DTD-00bs1BIeHUEM.

OO0BsIBIEHUE TUNA TOKYMEHTAa — 3TO HeobsI3aTesIbHAasl YacTh 3arojioBKa JOKYMEHTa,
pacnoJjioxkeHHasl HerocpeacTBeHHo noa XML-o0bsBiaeHueM. [lapamerp Name ornpene-
JISIeT UMSI KOPHEBOro 3jeMeHTa B nokymeHTe. C moMmouipio mapametrpoB Publicid u
Systemid npoleccop moay4yaeT CBEAeHUsSI O MECTOHAXOXIEHUU BHYTPEHHETO MOAMHO-
xkectBa DTD. Ilapametp Internal omnpenensier Bce BHyTpeHHee IMMOAMHOXECTBO B BUJIE
CTPOKM Ha TOT ciyyail, eciu TpeOyeTcsl MPOIMYCTUTh OTAEIbHBIA OOBEKT U HE BBHIMOJ-
HSTb 00pabOTKY OOBSIBIECHUS 3JIeMEHTA.
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[IpenmonoxuM, 4T0 HEOOXOAMMO IOIOJHMUTH KO JUCTUHIA IpOrpaMMbI-(UIBTPA,
peaIM3yIOIIEro MoJydeHre IPposiora JOKYMEHTa MMEHHO B TOM BHUJE, B KOTOPOM O pa3-
OupaeTcsl aHaIM3aTOpoM. B TakoMm cilyyae HEOOXOIMMO OIpEeNeUTh 00padOTUYMKU, KaK
OIIMCaHO B JIUCTUHTE 5.4.

JIncTuHr 5.4. YcoepLUeHCTBOBaHHas nporpaMmMa-GuibTp

# ObpaboTka xml-ob6vaBnenus.

#
sub xml_decl {
my ( $self, Sproperties ) = @_;
output ( "<?xml version=\"" . $properties->{'Version'} . "\"" );
my $encoding = $properties->{'Encoding'};
output ( " encoding=\"%encoding\"" ) if( $encoding );
my S$standalone = $properties->{'Standalone'};
output ( " standalone=\"Sstandalone\"" )
if( $standalone ) ;
output( "?>\n" );
}
#
# OOpaboTka OOBSABIEHMS TWIIA OOKYMEHTa :
# TIOMHITaeMCst CKOIMPOBATE OPUTVHAII.
#
sub doctype _decl {
my ( $self, $properties ) = @_;
output ( "\n<!DOCTYPE " . $properties->{'Name'}
"\n" ) ;

my Spubid = $properties->{'Publicld'};
if( $pubid ) ¢
output( " PUBLIC \"$pubid\"\n" );
output ( " V" . Sproperties->
{'SystemId'} . "\"\n" ) ;
} else {
outputC " SYSTEM V" . S$properties->
{'SystemId'} . "\"\n" ) ;
}
my Sintset = $properties->{'Internal'};
if( Sintset ) {
$in_intset = 1;
output ( " [\n" ) :
} else {
output ( ">\n" ) ;
}

ObpaboTaTh OOBABIEHVE CYIHOCTY BO BHYTPEHHEM
TIOOMHOXEeCTBEe, BOCCTaHOBUTE OPMITHAJIBHOE ODOBsIBJIEHNE
# B IIpexHeM Bume.
#
sub entity_decl {
my ( $self, Sproperties ) = @_;
my Sname = $properties->{'Name'};
outputC "<!ENTITY Sname " );
my $pubid $properties->{'Publicld'};
my Ssysid $properties->{'SystemId'};
if( spubid ) {
output ( "PUBLIC \"Spubid\" \"$sysid\"" );

H 3 HE
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} elsif( Ssysid ) {
output ( "SYSIEM \"Ssysid\"" );
}else {
outpat ( "\"" . $properties->{'value'} . "\"" );
)
output( ">\n") ;
}

Tenepb paccMOTPUM, KaK BBITJISIAUT PE3YyJIbTaT BBIMOJHEHUS MPOrpaMMbI-OUIbTpa
(cM. nuctuHr 5.5).

JInctunr 5.5. Pesynbtat BbINONHEHUST NPOrPaMMbl-GuibTpa
<?xml version="1.0"7>
<!DOCTYPE book
SYSTEM " /usr/local/prod/soml/db.dtd"
[
<!ENTITY thingy "hoo hah blah blah">
1=
<book id="mybook">
<title>GRXL in a Nutshell</title>
<chapter id="intro">
<title>What is GRXL?</title>
<comment> need a better title </comment>
<para>
Yet another acronym. That was our attitude at first, but then we saw the
amazing uses of this new technology called
<literal>GRXL</literal>. Consider the following program:
</para>
<programlisting>AH aof -- %%%%
{H{{{{{ et x =0 }}}}}}
print! <lineannotation>wow</lineannotation>
or not!</programlisting>
<comment> what font should we use? </comment>
<para>
What does it do? Who cares? It's just lovely to look at. In fact,
I'd have to say. "&thingy:;".
</para>
</chapter>
</book>

Tak ropazno nyuiie. CozmaHa 3aBepliieHHasi mporpamMma-@uibTp. OCHOBHBIE 00pa-

OOTYMKHU 3aHUMAIOTCS JIEeMEHTaMU U UX COACPHMbiM, a DTD-06paboTtuniku — Bcem
TeM, 4TO MOXET MPOU3OUTH BHE KOPHEBOTO 3JeMEHTA.

Pa3pelLueHne BHELLHKX CYLLHOCTEN

[1o yMOIYaHMIO aHAJIU3ATOP 3aMEHSIET BCE OOBEKTHBIE CCHUIKM OOBEKTA UX (PAKTIUCCKH-
MU 3HauYeHMsIMU. Kak mpaBuJio, 3T0 UMEHHO TO, YTO HYXXHO, HO MHOT/AA, KaK B MpUMeEpe
[IPOrpaMMBbI-(OUIBTPA, MIPEANOYTUTENLHEE COXPAHUTL OOLEKTIILIE CCHUIKU. DTy ONepaluio
MOXHO BBIINOJHUTh HyTeM BKJIOUEHUSI MeTola oopaboTunka enti ty reference (). He-
SICHBIM OCTaeTCs BOINPOC O TOM, KakK IMepeorpeaeuTh 06paboTKy MO yMOJIYAaHUIO CChI-
JIOK BHEITHUX 00BEKTOB. Takke aHaIM3aTOP 3aMEHSIET CChUIKM MX 3HAUYEHUSIMHU (10CPEe/i-
CTBOM BBISICHEHHUsI MECTOHAXOXAeHUs: (DailIOB H BKIIOUEHUSI MX COAEPXKUMOIO B IOTOK.
Motpe6yercst M B Kakoii-ibyib CUTYallM U3MEHUTH 3TO MOBENAEHUE U, €CIU 18, Kak
3TO CJAenyeT caeiaTh?
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CoxpaHeHHe JOKYMEHTOB B HeCKOLKIX (aiinax ynobHO, 0COBEHHO B ciyyae aeii-
CTBUTEBHO GObLINX JoKyMenTos. Hanpumep, B ciydae Hammuust SobUI0H KHUTH,
HanMcaHHOW ¢ mpuMeHeHHeM XML-koma, Kaxmas IjlaBa 3TOM KHiit JOJIKHA CoXpa-
HATBCS B OTAEIBHOM (haiie. DTO MOXKHO BBITIOJHUTBH 6¢3 0COO0T0 Tpyla IMMOCPEICTBOM
MIPUMEHEHUs BHENTHUX CyIIHOCTel. HampuMmep:

<?xml version="1.0"?>
<doctype book [
<!ENTTTY intro-chapter SYSTEM “chapters/intro.xml">
<!ENTTTY pasta-chapter SYSTEM "“chapters/pasta.xml">
<!ENTTTY stirfry-chapter
SYSTEM "chapters/stirfry.xml">
<!ENTTTY soups-chapter
SYSTEM "chapters/soups . xml"> ]>
<Joook>
<title>The Bonehead Cookbook</title>
&intro-chapter;
&pasta-chapter;
&stirfry-chapter;
“&soups-chapter;

</look>

B npeapiayiiem npumepe nporpamma-@uiabTp OpUeHTUPOBaHA Ha pa3pelieHue BHe-
IIHUX 00bEKTHBIX CChLIOK, B PE3YJI bTaTe BCETro BCS KHIra OyIeT BbIBEACHA B BUIE OMHOM
cyuHocTU. B TakoMm ciydae cxema pazbueHus aiiia 6bl1a Obl yTepsiHa, U MPULLIOCH Obl
BBIMTOJIHATh PEAAKTUPOBAHME MYTEM €ro MOBTOPHOTO pa3OMeHUsI Ha HECKOJIbKO YacTei.
K cuactbio, MOXHO nepeonpeneuThb pa3pellieHe BHEIIHUX O0BbEKTHBIX CChIJIOK, UCTIOIb-
3ys1 00paboTuuk resolve_entity ().

DTOT 00pabOTUMK BKIIOYAET YeThIpe CBOicTBA: Name — MMs o0bekTa; SystemId u
Publicld — uneHTUdUKATOPHI, KOTOPbIE MO3BOJISIIOT OMpPEALATh MECTOIOJIOXEHUE
(aiina, comepxaliero TeKcT oobekTa. Takxke omnpenensiercs napamerp Base, KoTopblii
nomMoraet pazoodpatb cooTBeTcTBYIoIMe URL-cchliku, eciv TakoBbie CylIecTBYIOT. B oT-
JIUYKe OT APYTUX MOJOOHBIX ClyyaeB 3TOT 0OpabOTYMK JA0JKEH BO3BpallaTh 3HAYEHUE,
KOTOPOE YKa3blBaeT aHAIM3ATOPY Ha BbIMOJHsIeMble AeiicTBUs. Bo3Bpar 3HaueHus undef
yKa3blBaeT 00paboOTUMKY Ha TO, YTO TpeOyeTcsl 3arpy3uTh BHEILIHIO CYIIIHOCTb B €€ MC-
XOIHOM Buje. B IpoTUBHOM ciiyyae HEOOXOIUMO BO3BPATUTD X31II-AaHHbIE, OMUCHIBAIO-
K1e aJbTEPHATUBHBIM MUCTOYHUK, C TPUMEHEHUEM KOTOPOTO MPOU3BOIMUTCS 3arpyska
o0bekTa. OHU UMEIOT TOT X€ TUIl, KOTOPBII MCMOJNb3yeTCs AJIsl Tiepefayu CYyIIHOCTH C
NpUMeHeHUueM MeTojia parse (), IpuYeM MOMOIIIbIO Kitoya SystemId mepenaeTcss UMs
¢aitna mmm URL, a String — cTpoka trekcta. Hanpumep:

sub resolve_entity {

my ( Sself, Sprops ) = @_;

if( exists( Sprops—>{ Systemld }) and
open( ENT, Sprops—>{ Systemld })) {
my Sentval = '<?start-file ' . Sprops—>
{ Systemld } . '?>':
while{ <ENI> ) { $entval .= S_; }
close ENT;
Sentval .= '<?end-file ' . Sprops—>
{ Systemld } . "' ?>" ;
return { String => $entval };

} else {
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return undef;

}

Dra mpolenypa OTKpbIBAaeT MCTOUYHMK CYIIHOCTM B HaiineHHoM daiiie u mepenaer
€ro aHaJam3aTopy B BuIe cTpokW. CHavajia MOAKITIOYAeTCS KOMaHma 00paboTKM, IMoMe-
IIeHHAas 10 W Tociie TeKCcTa 00beKTa, OTMedast TpaHuIly daiiia. 3aTeM MOXHO HalucaTh
MTOANPOTrpaMMy, KOTopasi TIPOM3BOIUT MOMCK MHCTPYKIIMIA MO0 06paboTKe U BHOBB pa3-
OouBaer Gaiiibl.

Hpansepbl UICTOYHMKOB, He BktovatoLwmx XML-kog,

B nucTrHTE, ONMMCBHIBaOIIEM IPOrpaMMy-GOWIbTP, UCIoab3oBaics (haiis, comepxKaimmii
XML-nokyMeHT B KauecTBe MCTOYHUKA BXOAHBIX JaHHBIX. DTOT MPUMED AEMOHCTPUPY-
€T IUIIb OJUH M3 MHOTHUX CITOCO00B UcITob30BaHUs SAX. [Ipyroe ero pacrnpocTpaHeH-
HOe TIpUMEHEeHWE — YTEeHHWe HaHHBIX C MIPUMEHEHHNEM IpaiiBepa, KOTOPBIA (popMupyeT
ITOTOK TaHHBIX U3 MCTOYHMKA, He ABISOMUMCcT XML-KomoM, HammpuMep U3 6a3bl TaH-
Heix. [IpaiiBep SAX mpeoOpa3yeT MOTOK JaHHBIX B MOCJIEI0BAaTEIbHOCTh SAX-COOBITHIA,
KOTOpBIE MOTYT 06pabaThIBaThCs ¢ MMOMOIIBIO paHee MpUMeHsieMoro crocoba. JloctonH-
CTBO 3TOTO METOAa COCTOMT B TOM, YTO MOXHO HCITOJIb30BaTh OTHY M TY Xe IMPOrpaMMy
HE3aBUCUMO OT MMEIOLIErocsl MCTOYHMKA NaHHbIX. [ToTok SAX-coObiTuii abCcTparupy-
€TCs OT JaHHBIX U PAa3METKH, ITOATOMY 3T OOBEKTH MTHOPHUPYIOTCS MPHU HaTbHeWIIen
0b6paboTke. M3MeHeHHsT, BHOCHUMBIE B TIPOrpaMMy IJIsT paboOTHl ¢ daitmaMu U IPYTUMU
npaiiBepaMu, OYIyT He3HAYUTCIHHBIMMU.

C 1esbio OTCIeXKWBAHWS BHITIOJHEHUS IpaiiBepa CO3MaadM IMporpammy, KoTopas uc-
nonb3yeT Moayiib XML : : SAXDriver: : Excel Mubu Crepuna (Ilya Sterin) ¢ nensio npe-
obpa3oBaHus 371eKTpOHHBIX Tabuul Microsoft Excel B XML-10KyMeHTB. DTOT npuMep
WUTIOCTPUPYET, KaKUM 00pa3oM pealn3yeTcsl KOHBeHEepHBI Crocod 00paboTKM MOTOKa
naHHbIX. O0bekT Spreadsheet: :ParseExcel cuutbiBaeT aita u reHepupyeT OOIIMI TO-
TOK JIaHHbIX, KOTOpBIH 06bekT XML : SAXDriver: :Excel mpeoGpasyer B motok SAX-co-
OBITUIA. 3aTeM 3TOT MOTOK BHIBOIUTCS MPOTpaMMoil B KayecTBe XM L-mokyMmeHTa.

PaccmoTpuM crieaytoniyto ajekKTpoHHYI0 Tabiuiy B dpopmate Excel:

A B
1 BeinchonbHbIN May 55
2 TEeHHUCHbI MsY 33
3 Msy onst HaCTONbHOMO TEHHMCA 12
4 DyT60MbHBIA MSY 77

SAX-nmpaiiBep OymeT MOpPOXIaTh HOBBIE JIEMEHTHI, TlepedaBas MMeHa B BUIE apry-
MEHTOB C IIEJIbI0 BBI30Ba METOIOB 00paboTuynKa. BeiBemeM uX Ima ImevyaTth B MCXOIHOM
BHIE, a 3aTeM IIPOCICOUM, KaKUM 00pa3oM IpaiBep CTPYKTYpHpyeT Aokyment, Omm-
CaHHBIC IEUCTBUS PeaJn30BaHbl KOIOM, IIPUBEICHHBIM B JIUCTUHTE 5.0.

JiuctnHr 5.6. lNporpammva pazbopa Tabnuupbl Excel

use XML ::SAXDriver::Excel;

# Monyuntb mms dalina pnsa ob6paboTku.

die( "Must specify an input file" ) unless( @ARGV ):
my $flle = shift @ARGV;

print "Parsing $file...\n";
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# VHmamarm3alms aHaum3aTopa .

my Shandler = new Excel_SAX_Handler;

my %props = ( Source => { SystemId => $file },
Handler => Shandler );

my $driver = XML::SAXDriver::Excel->new( %props );

# HauaTh CHMHTaKCHMYIECKMI pazbop.

Sdriver->parse( %props );

# OrpenesyeHHel HaM/ TIaKeT ODpaboTuMKOB BeBemeT XML—IOKyMEHT

# mocrie monydermst SAX-cooBuweHrud .

package Excel_SAX_Handler;

# Vmamarmzaims nakeTa.

sub new {
my Stype = shift;
my $self = {@_};

return bless( Sself, $type );

}

# Co3mamve CaMOTO BHENHETO 3f1eMEeHTa.

sub start_document {

print “<doc>\n";

}

# Kowuer mjieMeHTa IOKYMEHTA,

sub end_document {

print "</doc>\n";

}

# ObpaboTka JMOOBX CHMBOJIBHBIX AaHHbIX .

sub characters {

my ( Sself, $properties ) = @_;
my S$data = $properties->{'Data'};
print $data if defined($data):

}

# Havasyio HOBOTO DJIEMEHTA, BHBOI HAYAJILHOTO Tera.

sub start_element {

my( Sself, Sproperties ) = @_;
my Sname = $properties->{'Name'};
print "<Sname>";

}

# KoHEeIl HOBOTO 3NEMEHTa.

sub end_element {

my ( Sself, $properties ) = @_;
my $name = $properties->{'Name'};
print "</$name>";

}

HetpynHo 3aMeTHUTh, 4TO METOIbI 00pabOTYMKa BEChbMa ITOXOXHU Ha Te, KOTOPbIE HC-
MOJIB30BAIMCH B MpeblayiieM mpumepe ¢ SAX. U3sMeHWUCh IUILb AeMCTBUST, KOTOpbIE
MPOU3BOASTCS II0 OTHOILEHUIO K apryMeHTaM. Terepb pacCMOTPUM, KaKMM 00pazoM
BBIIJISIAUT PE3YJIbTAT, KOrAa B KQUECTBE UCXOIHBIX TAHHBIX IPOIrPAMMBI CTYXKUT CIIEAY-

0L TeCTOBOM (paiin:

<doc>
<records>
<recorc>
<columnli>baseballs</columnl>
<column2>55</column2>
</recorc>
<recorc>
<columnl>tennisballs</columnl>
<column2>33</column2>
</recorc>
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<record>
<columnl>pingpong balls</columl>
<column2>12</column2>

</record>

<record>
<columnl>footballs</columnl>
<column2>77</column2>

</record>

<record>

Use of uninitialized value in print at coaw line 39.

<columnl></columnl>

Use of uninitialized value in print at conv line 39.

<colum2></colurm?2>
</record>

</records></doc>

JpaiiBep BBIMOJHMI GOJBIIYIO YaCTh /leiicTRHIT HO CO3MaHMIO 3JIEMEHTOB U (opMa-
THPOBAHMUIO JaHHBIX. Bce, 4TO OBLIO BBHIMOJHEHO HAMU, — BBIBOJ MMAKETOB, MepelaHHbIX
B ¢hopMe BBI30BOB MeToAa. Bech 1oKyMeHT ObUI 3akjodeH B Teru <records>, Gnaropa-
pst yeMy uctmonb3oBanue tera <doc> crago usnumHuM. (I[Ipu crenyomeit nepepaboTke
MpOorpaMMbl ClieJIaeM TaK. YTOObl MeTolbl start_document() u end_document () HU-
yero He BbIBoIMIIM.) Kaxnast cTpoka 3JeKTPOHHOM TadJI Hithl TOMENIAETCsl BHYTPU TETOB
<record>. HakoHel, ABa ctonblia pa3inyaioTcss MeTKaMu <columnl> m <column2>,
B wrtore monyumiics BeCbMa HETUIOXOM Pe3yanrat.

Kak Bunum, ¢ MUHUMadbHBIMU YCUIUSMU OB UCIIOJAb30BaHBI BO3MOXHOCTU SAX
IJISI BBITIOJTHEHUS TOBOJBHO CIIOXHOM pabOTHI 1O MpeoOpa3oBaHUIO OAHOTO (popmara B
npyroii. dakTU4YeCcKu, ApaiiBep aBTOMaTU3UPYET Tpolecc nmpeobdpasoBanus. [Ipu atom
JTOCTUTAETCS yPOBEHb TMOKOCTH, JOCTATOYHBINA Ui MHTEpIpeTannu coonirnii. [Toaro-
MYy MOXHO OTKa3aThCs OT NMPUMEHEHWS HETOIXOMSIINX NAaHHBIX (HAIpuMep, MyCTHIX
CTPOK) WJIM TIEPEMMEHOBATh dJIEMEHThI. TakxXe MOXHO BBITTOJHUTH CJIOXHYI0 00padboT-
Ky, Hanpumep, HailTH cyMMy 3HAUCHU W YITOPSAOYUTH CTPOKU.

BazOoBHII KJIaCC 00paboTuMKOB

Hurepdeiic SAX He pasnnyaer 3JeMEHThI, TPEIOCTaBISISI BOZMOXHOCTb BBIMOJHSTh 3TU
neicTBusl pazpadoruynkaM. HeoOxoauMo paccopTUpOBBIBaTH MMEHA dJEMEHTOB B 00pa-
O0oTunke start_element () ¥, BOSMOXHO, UCITOJIb30BaTh CTEK, YTOOBI OTCIEXMBATh Uepap-
X110 37eMeHTOB. HeT i Kakoro-nu6o crocoba 060011eHus1 usnaraemoix uaeit? s sto-
ro nipenHazHavyaetcsa moaysab XML : : Handler : : Subs Kena MakJleona (Ken MacLeod).

3mech ompenesieH OOBEKT, KOTOPHIM TPYIMIMPYET BBI3OBBHI 00paboTymKa i Oojee
cneuuduyeckux obpadboTunkoB. Eciam HyxkeH o0paOOTUYMK TOJBKO IJs 3JEMEHTOB
<title>, cro co3gaHue He cOCTaBUT ocoboro Tpysa. O6pabOTUMK 111 HAYAIBHOTO Tera
JOJIKeH HauYWHAThCS KOMOWHAIIMEH s_, 3a KOTOPOU ciIeayeT WMs 3JeMeHTa (Crenmaib-
HbBIe CUMBOJIBI 3aMEHSIOTCS IMMogdepKuBaHueM). O6paboTYNK KOHEUYHOTO Tera MMeeT aHa-
JIOTUYHBIN BUJ, HO HAYMHAETCS KOMOWMHAIIMEe CUMBOJIOB €_.

Oro eme He Bce. ba3oBHIT 00BEKT TaKKe MMEET BCTPOCHHBIN CTEK W TIPETOCTaBIISIET
METOI JIOCTyIa, TPUMEHSIEMBIN C IIEeThI0 TTPOBEPKM HAXOXIECHWS aHATM3aTopa BHYTPHU
onpeneieHHOTo 3ieMeHTa. [lepemennas $sel f- > {Names} cchllaeTcs Ha CTEK UMEH 3JIe-
MeHTOB. Meton i n_element ($name) Mcrosb3yeTcs BJII0O0 MOMEHT BpEMEHH ISl TIPO-
BEPKHU, HAXOOUTCS JIM aHAJIM3AaTOP BHYTPM BJIEMEHTa, MMetolero ums $name.
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C 11eJ1b10 BBIMOJHEHMST MPOBEPKU HAMUILEM IporpaMMy, KOTopasl IIPOM3BOIUT CIIe-
guIecKyro o0padboTKy aneMeHToB. IIpu aHanu3ze gaiina, Bkmodaromero HTML-kon,
nporpaMMa BBIBOIUT CONEPXKMMOE 3jieMeHTa <hl>, BKIItOYash BCTPOCHHBIE 3JIEMEHTHI,
HCIOJIb3YeMble 1Sl BU3yaIbHOIO BblAEJEeHUsT (HallpMMep, BbIICICHUS C TTIOMOIIBIO CIle-
uanbHoro mpugTa). IporpaMmma, Koo KOTOpoii MpeacTaBieH B IUCTUHIE 5.7, Upe3BbI-
YaiiHo TIpocCTa.

JIncTtuHr 5.7. MporpaMma, peanmsyioLLas Co30aHMe NoaKaccoB Ha 6a3e 06paboTUMKOB

use XML::Parser::PerlSAX;
use XML::Handler::Subs

#
# Vmnparmsaiyst oopaboTumKa .
#
use XML: :Parser: : Per1SAX; _
my Sparser = XML::Parser::Perl1SAX->new( Handler => Hl_grabber->new() );
Sparser->parse( Source => {Systemld => shift @ARGV} );
## OOpekT obpaboTumka: Hl_grabber.
#Hi o
package H1_grakber;
use base( 'XML::Handler::Subs' );
sub new {
my Stype = shift;
my $self = {@_};
return bless( $self, Stype );
}

# .
# OOpaboTka Hadayla JOKYyMeHTa.
#
sub start_document {
SUPER: :start_document ( ) ;
print "Summary of file:\n";
}

#
# OOpaboTKa HAYAJIBHOIO Tera <hl>: UCNoNb30BaTh CKOOKY B
# KadecTBe OTrPaHN/TENIS.

#

sub s hl {
print "[";

}

#

# ObpaboTKa KOHEYWHOIr'O Tera <hl>: MUCIIONb30BaTh
# CKOOKy B KadeCTBE OTIPaHNIATENIS.

sub e hl {
print "]J\n";
}
#
# OOpaboTKa CUMBOJIBHBIX TAHHBIX .
#

sub characters {
my( $self, $props ) = @_;
my Sdata = Sprops->{Data};
‘print $data if( $self->in_element( hl ));
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3amycTUM TMporpaMmy Ha BBITTOJIHEHUE, BOCIIOIb30BABLIUCH CIIEAYIOIIUM TECTOBBIM
(aitnom: :
<html>

<head><title>The Life and Times
of Fooby</title></head>

<hl>Fodoy as a child</hl>

<©>...</p>
<hl>Fooby grows up</hl>
<p>. </p>
<hI>Fooby iS in <em>big</em> trouble!</hl>
<p> </p>

</html>
PesynbTaT BeIOMHEHUS IIPOrpaMMbl IMEET BU/I;

Smmay of file:
Fooby as a child]
Fooby grows up]
Fooby is in big trouble!]
biaronaps obpailieH1Io K MeToy in_element () BKJIIOYAETCS TEKCT JIEMEHTA < em >,
OrnpeneneHHo, MOay/Ib XML : : Handler: : Subs BecbMa I10JI€3€H JIJIs1 BHITOTHEHUST SAX-

00paboTKMU.

XML::Handler::YAWriter kak 6a30BbI1 Knacc
00paboTyYNKOB

Moy XML :Handler: : YAWriter Maiikia Kosna (Michael Koehn) — npumep <eie
onHoro» reHepaTopa XML-koma. OH MOXET perucTpupoBaTh caM ce0sl, HO B TO K€ Bpe-
Msl SIBJISIETCSI aBTOMAaTMYECKU HACTpauBaeMbIM 0a30BbIM KJIACCOM, MpEeTHA3HAYEHHBIM
IIJIS1 BBITIOJTHEHUST BCEX BUJIOB AEUCTBUIA, CBSI3aHHBIX ¢ SAX.

Ecnu BbI Koraa-mmoo paboTaiu ¢ pa3IuuyHbIMU 0a30BbIMM Ki1accamu Perl Byma Tie:

TO TMOMMETE, YTO 3/IECh MPUMEHSIETCS CXOIHAsl UJes: Bbl HAYUMHAaeTe ¢ 6a30BOro kjiacca c
onpeeeHHbIMUA 00paTHBIMU BbI30BAMU, KOTOPbIE CITOCOOCTBYIOT BHITTOJTHEHHIO BCEX Bbl-
30BOB MOJAINpPOrpaMM, 3amylieHHbIXx SAX-coObiTusIMM. B cBoeM Kilacce npaiiBepoB 10C-
TaTOYHO TEPEOIPEAETUTb TOANPOrpaMMbl, KOTOPbIE JOJKHBI BBIMIOJHSITh KaKUe-J1100
crieliMaIbHbIE IEMCTBUS 1 BOCTIOJIL30BATHCS MpaBUIaMy MTOBEIEHMS, 33IaHHBIMMU T10 YMOJI-
YaHUIO JUIS1 BCeX COOBITHI, 00pabOTKa KOTOPHIX HEOOsI3aTe IbHa.

B aTOM citydae noseneHue, 3aJaHHOE TIO YMOJYAHUIO, TAKXKe 00eCTIeYrBaeT HEKOTO-
pble PEMMYIIIECTBA: JOCTYI K MAaCCUBY CTPOK (XpaHSIEeMyCs B BUIE MEPEMEHHON 3K-
3eMILIsIpa B 00beKTe 00padoTurka) 6mokupyer XML-10KyMeHT, KOTOPhIi CO3aaeT BXO-
e SAX-CoOBITHSI. DTO He TaK BasKHO, €CJIM UICTOYHMKOM TaHHBIX 061 XML-Kox, HO
ecsii 1 (popMUpOBaHUs OTOKA COOBITHI M3 Cy4aitHOrO NCTOYHUKA JAHHBIX UCTIOJb-
3yercs apaiiep B ctuiie PerlSAX, ata ocobeHHOCTh OyneT BecbMa noJjie3Hoii. OHa obec-
Me4YrBaeT IIPOCTOM CIIO0CO0, HAIIpUMep, Ipeodpa3oBaHMsl (paiiia, He sBistolerocss XML-
JIOKYMEHTOM, B ero XM L-3KBUBaJIEHT C MOC/IEIYIOIIMM COXpaHEHUEM KOIMU Ha JUCKE.

ITpumeHsieMblii B 3TOM Cilyyae KOMIIPOMUCC 3aKJTIOYAETCS B TOM, UTO HE CTOUT 3a0bI-
BaTb BHINOJHATh $self->SUPER: : [uma_meToaa] Npu peaausaliii METOIOB 00padoT-
KU COOBITHIA. B MPOTHBHOM CITydyae Balll KJ1acC MOXET «TIOTEPSITh CBOM KOPHHU» 1 HE BKITIO-
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YUT 3JIEMEHTHI BO BHYTPEHHUI MacCUB CTPOK B €0 MCXOTHOM IPEACTaBICHUN, U3-3a
4yero B MojiydeHHOM XML-ITOKyMeHTe MOSBITCSI «IbIPbI».

Bropoe nokoneHne XML::SAX

I1pu pacnpoctpaHeHUn SAX-aHaIM3aTOPOB BO3HMKAIOT ABe MpobjeMbl. CI0XHOCTHU
MPOSIBJISIIOTCS B XOJIe MX IPUBEACHUS B COOTBETCTBHUE CO cTaHaapTHeIMU API, a Takke
B XOJIe OpraHU3alluM B CBoell cCOOCTBeHHOI cructeMe. Co3MaHHbIi COBMECTHBIMU YCH-
mussmu Matra Cepxanra (Matt Sergeant), Kuna Xamnrona (Kip Hampton) u Pobun-
Ha bepmxkena (Robin Berjon) Mmoaynb XVL : : SAX MO3BOJISIET peliaTh 3TU ITPOOIeMbl
oJHOBpeMeHHo. Takxke obecrieurBaeTcs nmoaaepkka 111 SAX ypoBHS 2, OTCYTCTBYIO-
Iast B TIPEIbITYIINX MOMYJISIX.

CrpammmBaetcs: «B yem cyThb mommep:Kky CMHXpoHM3auuu moayieit u API?». o
CHX TIOp MBI TIpeIyiarajii UCIOJb30BaTh TAKOM CTaHmapT, Kak SAX, mjis odecriedeHus
B3aMO3aMEHsIEeMOCTH MoayJieil. OIHAKO IIPU 3TOM MPOSIBISETCS CBOM HETOCTATOK: B
Perl cymectByeT HeCKOJIbBKO ciocoboB peanusauuun SAX. MHTepdeiic SAX nepBoHa-
YaJIbHO TIpeIHa3HavaICs IS si3blkaJava, B KOTOPOM TIPUCYTCTBYET 3aMeydaTeIbHbINA TUIT
uHTepderica kitacca. C ITIOMOIIIBIO 3TOTr0 TUIIA MOXHO (PMKCUPOBATh, HAIIPUMED, TUII ap-
IYMEHTa, TlepefaBacMblii KOHKpeTHOMY Metoay. Hudero mogo6Horo B Perl Her.

B panHux SAX-Momylisix, Kak YIIOMUHAJIOCh paHee, B 3TOM Cjydae He BO3HMKAJIO
0co0bIx mpobiieM. Bece onu nopaepxxuBaoT SAX ypoBHsI 1, KOTOpBIA JOBOJILHO MPOCT B
peanu3anuy ¥ npuMeHeHur. OMHAKO C TTOSIBJICHUEM HOBBIX ITOKOJICHMIT MOMIYJIei cTa-
HOBUTCSI BO3MOXHOI noaaepxkka SAX2. Mutepdeiic SAX2 6omee coxXeH, MOCKOIbKY
TOSIBJISTIOTCSI TIPOCTPAHCTBA MMEH, JOITycKalolne CMelllaHHOe TpencrapiaeHue. Oopa-
OOTYMK COOBITHSI IEMEHTA IOJIKEH TTOJIy4aTh B CBOE PACIOPSDKeHUE ITPehHKC IMTPOCTPaH-
CTBa MMEH U JIOKaJIbHOE UMs asieMeHTa. Kakum o6pazoM 3Ta nHMOpMaLMs IiepeaacTcs
TOCPEACTBOM BXOITHBIX MapaMeTpoB? OIpenensieTcs JIM OHa B OTHOM 1 TOM Xe CTPOKE,
HanpuMmep, B Buae foo:bar? Miau Xe oHa pacrpeneisieTcsl B COOTBETCTBUU C IBYMSI
napameTpamu’?

ITpu 0OCYXIeHNN 3TUX BOIIPOCOB MOPOXKIAIOCh MHOXKECTBO TOPSIUMX TUCKYCCUIA B
CIIMCKE PacChIKuperi-xml 110 Tex Iop, 1I0Ka HECKOJIBKO €€ YYJACTHUKOB He PELLIIII N300-
pectu crieurdukauuio a1 SAX, peanuzoBaHHoro B ctuie Perl (ceituac Oynet npoae-
MOHCTPUPOBAHO, KAKUM 00pa3oM cielyeT UCIob30BaTh 411 SAX2 HoBblit API). Uto-
OBl MOOLIPUTH OCTAJIBHBIX YJIEHOB COOOIIECTBA IPUCOSIUHUTHCS K 3TOMY COIIAILLICHUIO,
MomyJib XML : : SAX BKJTIOUaeT KJjiacc, Ha3biBaeMblii XML : : SAX: : ParserFactory. Knacc
Factory —~ 3To00BEKT, CIMHCTBEHHOM 3a1aueii KOTOPOTIO SIBJISIETCS IOPOXKICHUE 00beKTa
0co0oro TUIa, B JaHHOM ciydyae aHaiuzaTopa. Momyab XML: : SAX : ParserFactory
orpeeliieT yIoOHbIN CIIOCO0 BBITOJIHEHUSI BCIIOMOIATE/IbHBIX, PYTMHHBIX OIEepaltii,
CBSI3aHHBIX C aHAIM3aTOPOM, HaIllpUMep, PETMCTPALIMIO €r'0 OMLMiA 1 TpeOOBaHWIA MHU-
muaym3anmu. [IpocTo ykaxkure TpeOyeMblii BUIl aHAIM3aTOpa, M B Ballle paclopsKeHUe
OyIeT mpeaocTaBIeHa COOTBETCTBYIOIIAST KOITHS.

Moayns XML : : SAX peasinu3yeT «YXJI0H» B CTOPOHY COBMECTHOIO NpuMeHeHuss XML
u Perl. OH ocHOBBIBaeTCs Ha OInbITe PaGOTHI, BKIIOYAIOILEH BCe JTydlliie BO3MOXHOCTH
MPEIBIIYIIMX MOMIYJIC Hapsoy ¢ MpOBEIeHHOM «paboToii Han ommokaMu». C 1LeIbio
o0ecIie4eHUs peabHOM COBMECTUMOCTH MOJYJIeH obecIieurBaeTcst 0a30BbIii KJIACC aHa-
ym3aropa. [1py 3ToM IpOon3BOINUTCS aOCTPAKIIMS OT OOJIBIIIEH YaCTH OOBIMHOIM paboTHI,
MpUCYILIei BceM aHanu3aropaM. [IpuyeM B 00sI3aHHOCTH pa3paboTIMKa BXOAMUT peaTv-
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3a1iusl yHUKATbHBIX CBOMCTB, XapakTepHbIX MMEHHO JUTS TaHHO 3anaun. OH Takxke co-
31MaeT abCTpaKTHBIM MHTepdeic s ToJIb30BaTeNlell aHaIM3aTopa, obecreunBasi To-
JEPKKY MHOXECTBA Pa3HOOOPa3HBIX MOMYJIEH, OpraHW30BaHHBIX COIVIACHO PEECTPY.
371ech BBITIOMHSIETCS] MHIEKCALMs ¢ IPMMEHEHNEM CBOIICTB, B Pe3yJIbTaTe Yero yrpola-
€TCsI COCTaBJIEHUE 3aIlIPOCOB Ha MOMCK HEOOXOIMMOTO MOMYJISL. DTOT IIar UMeeT OOJTb-
110€ 3HAYEHUE, TO3TOMY OYIbTe TOTOBBI K BOCIIPUATHIO 3HAYMTEIEHOTO 00beMa MHGMOpP-
Malu u l'IOZ[p06HOCTCI/I cofepKaIxcst B 3ToM pasnene. [1o MHeHMIO aBTopa, 3T0 6yz[eT
TTOJIE3HBIM BO BCEX OTHOIIIEHUSIX.

Uurepdeiic XML::SAX::ParserfFactory

Haunem c untepdeiica, obecrieunBaroliero Bpioop aHamzaropa, XML :5AX: :ParserFactory.
st Tex, KTo ycrea nopaborats ¢ DBI, 3ToT Kiacc BecbMa 3HakoM. B jaHHOM citydae
MBI IMEEM JEJIO ¢ BHELTHUM MHTEPDECcoM [IIsT BCEX aHAIM3aTOPOB, ITPEICTABICHHbBIX B
Ballei cucreme. JlocTaTouHO 3aITpOCUTh HOBBIN aHAIM3aTOop Y (pabpUKU, TIOC/Ie Yero OH
OyZeT MpeaocTaBIeH B paclopsDKeHMe ToJib3oBartens. Ilpenronoxum, 4yTo TpedyeTcs
Kakoi-11bo SAX-aHanu3aTop, NPUMEHAEMbIfi COBMECTHO. C MAaKeTOM 00paOOTYMKOB

L::SAX: :MyHandler.

PaccmotpuM, Kak BbIOpaTh aHAIM3aTop, a 3aTEM BOCIIONIb30BAThCS UM JIJISI YTEHMS
(aiina:

USe XML: :SAX: :Parserfactory;

USE XML : :SAX: :MyHandler;

my $handler = new XML: :SAX: :M/Hardler;

my Scarser = XML::SAX::Parserfactory- >parser( Handler => $handler );

$parser->parse_uri( "foo.xml" );

ITosryyaeMblit B JaHHOM CJIydae aHaJIM3aTop 3aBUCUT OT MOPsIIKa, B KOTOPOM YyCTa-
HoBJIeHBI Moay/Iu. TTocaenHuii MOIY/Ib (CO BCEMM TOCTYITHBIMM BO3MOXHOCTSIMM, YKa-
3aHHBIMU ¢ TIoMolIIbio TTapameTpa Requi redFeatures) OyaeT Bo3BpallleH 1O yMOJI-
yaHuto. OIHAKO BO3MOXHO, YTO OH He TpeOyeTcs B 3Tol cuTyaluu. Momyab XML : : SAX
noaaepxkuBaeT peectp SAX-aHamuzaropoB. Kaxaplil pa3, Korma ycTaHAaBIMBAETCSI
HOBBII aHAIM3aTOP, TPOU3BOMUTCS €0 ABTOMATUYECKasl PETUCTPALIUS B PEECTPE, MO~
3TOMY BO3MOXKHO TIOJTy4eHHMsI OCTyNa K HeMy ¢ niomolubio ParserFactory. Eciu us-
BecTHO, uTo aHaiuzatop XML:SAX: :BobsParser ycraHOBIeH, MOXHO MOTPeOOBATh
€r0 DK3eMILIAP, IPUCBOMB 3HaYeHue nepeMeHHoi $XML: :SAX: : ParserPackage cie-
IYIOIIMM 00pa3oM:

uSe XML: :SAX::ParserfFactory;

USE XML: :SAX::MyHandler;

my Shandler = rew XML : : SAX: :MyHandler;

$XML: :SAX: :ParserPackage = "XML::SAX::BobsParser( 124 )";
my Sparser XML::SAX:: ParserFactory—>parser( Handler =>"Shandler );

B pesynbrare npucBanBaHus nepeMeHHoON $XML: : SAX: ParserPackage 3sHaueHus
XML :SAX: :BobsParser(1.24) Bo3BpaiuaeTcs 3K3eMILIsAp makeTa. [1pu BeITTOTHEHUN
aHanusaropa ParserFactory 3anpammBaercs Meton require(), a 3ateM BbI3bIBa-
€TCSl COOTBETCTBYIOILIMI MeTolI Kilacca, new (). 3HaueHue TIepeMeHHOI, paBHoe 1. 24,
yCcTaHaBIMBAeT MUHUMAJIbHBI HOMEp Bepcuu aHaamaatopa, Eciiu aTa Bepcus He yc-
TAHOBJIEHA B CHCTEME, T€HEPUPYETCST MCKITIOUMTENIbHAST CUTYALIMS.

YT100BI MOJYYUTH CIIMCOK JOCTYITHBIX aHAIU3ATOPOB, MPpeIHA3HAYSHHBIX 17151 MOMY-
J XML : : SAX BbI30BUTE MeTOA parsers ():
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- use XML: :SAX;
my @parsers = @{XML::SAX->parsers( )};
{

foreachmy Sp ( Qoarsers )
‘print "\n", Sp—>{ Name }, "\n";
foreach my Sf ( sort keys %{$p->{ Features }} )
print "Sf = ", $p—>{ Features }—>{ Sf }. "\n";
}

}

BTOT MeToN BO3BpaIllaeT CChUIKY Ha CIMCOK X3III-IAHHBIX, B KOTOPOM KaXIblii 3J1e-
MEHT COIIEP>XKUT MHGPOPMALIMIO 00 aHATIM3aTOpe, BKIIIOYAsI €ro MMSI U X311-IaHHbIC CBOMCTB.
ITpu onrcaHnu NpeAbLTYLICH ITPOrpaMMBbl YKa3bIBaIOCh, YTO MOIY/Ib XML : : SAX BKITIOYa-
€T JIBa 3aperuCTPUPOBAHHBIX aHAIM3AaTOpa, MPUYeM KaXIblil M3 HUX TTOAIePXKUBACT MPO-
CTPAaHCTBA UMEH: '

XML::LibXML::SAX::Parser

http: //xml .org/sax/ features/namespaces => 1

XML: :SAX::PurePerl

http://xml.org/sax/features/namespaces => 1

Ha MoMmeHT u3gaHus 3Toi KHUTH CYIIeCTBOBAIO TOJBKO JBAa aHAIM3aTOpa, BKITIO-
yeHHBIX B XML : : SAX AHaymmzatop XML: LibXML : :5SAX: : Parser uau SAXAPI njis 6u6-
JmoTeku libxml2 Gyner IMpoKo NpUMeHATHCS B iase 6. C LENbIO er0 MPUMEHEHMS Tpe-
OyeTcs yCcTaHOBKa B Bauleil cucreme libxml2 - CKOMIMIMPOBAaHHOI, IMHAMUYECKH
CBSI3bIBAGMOI OMOJIMOTEeKU, HancaHHas1 Ha s13bike C. D10 crioco0 sSIBJsIeTCs JOCTATOUHO
OBICTPBIM, HO CTETEHb €r0 MEPEHOCUMOCTU OrpaHNYeHa, OCOOEHHO, €CJIA He TOCTYIEH CO-
OTBETCTBYIOLIMI JBOUYHBIN KO WJIM HEBO3MOXKHO CKOMITHIMPOBATh 3TOT MOIY/Ib CAMO-
crositesibHO. MIcxXoasl M3 Ha3BaHUs Clleaylolero aHaausatopa, XML : :SAX: : PurePerl,
MOXKHO IIPUIATH K BBIBOIY, UTO OH ITOJIHOCTBIO HalMcaH Ha si3bike Perl. 3aech obecreurBa-
€TCsl JOCTaTOYHAs! CTENeHb MEPEHOCUMOCTH, TIO3TOMY BO3MOXHO BBITIOJIHEHUE B JIIO00M
cucTeME, e ycraHosieH Perl. DTor HayaibHbINA HA0OP aHAIM3aTOPOB IPENOCTABIISET B
pacrnopsiKeHUe T0JIb30BaTe sl HECKOJIBKO Pa3IMYHbIX paboYKMX BapUaHTOB.

Taxcke MMeeT 3HaueHre CIMCOK CBOWMCTB, COOTBETCTBYIOLIMIA KaxKIOMY aHAIM3aTo-
DY, TIOCKOJIbKY OH TTO3BOJISIET ITOJIb30BATEIO BIOMpPATh aHAIM3aTOp, UCXO/s U3 Habopa
YCTaHOBJIEHHBIX KpuTepueB. Hampumep, 1mycTb TpeOyeTcs aHaamM3aTop, KOTOPbIiA Obl
BBITIOJIHSLT MPOBEPKY TOCTOBEPHOCTH M TOIEP>KMBAJI MPOCTPAaHCTBA MMeH. Takoii aHa-
JIM3aTOP MOXHO 3allPOCUTh MOCPEJICTBOM BbI30Ba MeTona require_feature () oObek-
ta factory:

my $factory = naw XML::SAX::ParserFactory;

$factory->require_feature( 'http://xml.org/sax/features/validation');
Sfactory—>requi re_feature( "http://xml.org/sax/features/namespaces’ );
my Soarser = $factory->parser( Handler => $handler );

Taxkke MOKHO TIEpelaTh KOHCTOYKTOPY factory cnemyionyio MEOpMAIIIO:

my $factory = new XML::SAX::ParserFactory(

Required_features => {
'http://xml.org/sax/features/validation' => 1
'http://xml.org/sax/features/namespaces' => 1

}

):

my Sparser = $factory->parser( Handler => $handler );

Ecnu paznuuHbie aHAIM3aTOPBI YCIICIIHO IMPOXOIST TeCT, OyAeT UCIIOIb30BaH TOT U3
HMX, KOTOPBII yCTaHOBJIEH nociefHUM. OnHako, eciu (abpyKa He MOXKET HAWTH aHa-
JIN3aTOP, YAOBJIETBOPSIIOLINI BEIIBUHYTHIM TPEOOBAHUSIM, IIPOCTO FEHEPUPYETCS UCKITIO-
YUTEJIbHAs CUTYalIUs.



116 Tmasa b - SAX

Yrto0bl 106aBUTH SAX-MOIYIM B PEECTp, JOCTATOYHO MX 3arpy3UTb U YCTAHOBUTD.
COOTBETCTBYIOIIME YCTAHOBOYHbBIC TTAKETHI JOJDKHBI «3HaThy 0 XML : : SAX 1 aBTOMATH-
YECKM PEerucTpUpPOBaTh MOMYJIU C €ro ydacTueMm. YToObl M00aBUTh Balll COOCTBEHHBIIA
MO[YJIb, MOXHO Hcroab3oBaTh Meton add_parser() momynst XML: :5AX, ykazaB CIU-
COK MMEH MopyJieil. YoenuTech B TOM, YTO OH YIOBJIETBOPSIET COIIALLIEHUSIM MOMIYJIEi
o nonkiaaccaMm XML: :SAX: :Base, 3areM OydeT NpOAEMOHCTPUPOBAHO, KAaKUM 00pa-
30M MOHO pa3paboTaTh COOCTBEHHBII aHAIM3aTOp 1 100ABUTh €r0 B PEECTP.

Wurepdeiic 00padboTumka SAX2

ITocne 3aBepiieHNs BEIOOpa aHAIM3aTopa CACAYeT 3alIpOrpaMMUPOBAaTh ITAaKeT 00padoT-
YMKOB, pear3YIOIIMX 3aXBaT IMOTOKAa COOBITUI aHAJIM3aToOpa, OTHOCSIIMXCS IPeruMy-
mecTBeHHO K SAX-Mozynsam. Momynb XML : : SAX crielimULIMpyeT COOBITUST M X CBOM-
CTBa BO BCEX IMOAPOOHOCTSIX M B 1LieIoM. B pesyibrate obecriednBaeTcsl KOHTPOJIb Hall
00paboTuMKOM, Oyarogapsi yueMy odecrieurmBaeTcs MojHoe cooTBeTcTBrEe API.

Tunsl mogaepkuBaeMbIX 00paOOTYMKOB COOBITUI AESITCSI, 00pa3ysl HECKOJIbKO
rpyni. 3HaKOMbIe HaM TUIIbI BKJIIOYAlOT OOpabOTUYMKM CONEPXKUMOIO, B TOM YHUCIIE
MpeaHa3HaYeHHBIE U1 3JIEMEHTOB M 0011ei MH(OopMalM1 JOKYMEHTa, paclio3HaBaTe-
JI1 00BEKTA U JIEKCUYECKUE 00padbOTUYMKM, KOTOophie onepupytoT cekuusamu CDATA u
KomMmeHTapusiMu. DTD-00paboTyuku 1 00pabOTYMKU OOBSBICHUI CIEASAT 32 BCEM
HaxoASIIMMCSl BHE dJIeMEHTa JOKYMEHTa, BKJIIouasl JIeMEHThl U OObsIBIIEHUE O0beK-
TOB. Moaynb XML : : SAX 1o6aBJisieT HOBYIO I'pyIIly — 00pabOTYMKM OLLMOOK, TTepexBa-
THIBaIOIIME M 00pabaThIBAIOIIME JTIOObIE UCKIIIOUNTEIBHBIC CUTYalluM, KOTOPHIE MOTYT
MMETh MECTO B Ipoliecce pazdopa.

HoBb1ii BaxkHBII aCITeKT B 3TOM KJIACCE aHAIM3aTOPOB COCTOUT B TOM, YTO OHM pac-
MO3HAIOT MTPOCTPAHCTBA UMEH, DTOT MPOLIECC — OHO U3 HOBIIIECTB, MPUBHOCUMOE SAX2.
Panee aHanm3aTopbl 00pabaThIBaIv yTOUHEHHBIC MMEHA KaK OIHO 11e10e: KOMOMHAIIHS
npedurKca IMpOCTpaHCTBA MMEH M JIOKAJIbHOIO MMeHU. Terneph MOXHO pa3rpaHUYMTh
MPOCTPAaHCTBA UMEH, MPOCIICANTD, TII¢ HAYMHACTCS M 3aKaHUMBAETCSI €10 00JIaCTh JIeii-
CTBUSI, Oaromapst YeMy BOZHUKAIOT JIOITOJTHUTEIbHBIE BO3MOXKHOCTH.

O06paboTuMKM COOLITUIN COAEPXKNUMOTrO

A Teriepb COCPeI0TOYMM BHUMaHKUE Ha COIEPXKUMOM IOKYMEHTa, Hanbosiee BEPOSTHO, UYTO
MMEHHO 3TU 00pabOTYMKU OYyayT peaar30BaHbl B IporpamMmMe 00padoTku SAX. OTtMeTum
T0JIe3HOE JOTIOTHEHYE B BUIE CChUIKM yKa3aTeIsl JOKyMeHTa, KOTOpoe 00ecIieuBaeT 00-
pabOTYMKY CIieIIMaIbHOE «OKHO» B IEHCTBUSIX aHaM3aTopa. K HOBBIM CBOMCTBaM B 3TOM
cJIydae MOXKHO OTHECTH TOIIEPKKY MPOCTpaHCTBa MMeH. Hike mepedncieHbl COOTBET-
CTBYIOLLKE 00PAOOTYMKU COOBITHIA:

+ set_document_locator ( Jocafor ): BBI3bIBAacTCSI B Havdajie TIpoliecca aHaIn-
3a, aHAJIM3aTOP MCITONIB3YeT 3TOT METOM JUTS YKa3aHMs 00pabOTINKY MCTOTHHMKA
roctyruieHnst coobitnn. Ilapamerp 1ocator —ccblika Ha X3II-JaHHBIE CO Clie-
MYIOIIMU CBOVICTBAMMU:

e PubliclID: oOliemoCTynHbIA MAEHTU(MUKATOP TEKYILIEro 00beKkTa, 00padaThl-
BaeMOI0 aHaJIM3aTOPOM;

* SystemID: cucTeMHBI MAEHTU(MUKATOP TEKYIIEro 00bEKTa, 0OpadaThiBae-
MOTO aHAJIU3aTOPOM;



Bropoe nokonenve XML::SAX 117

* LineNumber: HOMep CTPOKHU TEKYIIETO 0ObEeKTa, 00padaThIBAEMOTO aHAaJIM-
3aTOPOM;

* ColumnNumber: TIOciemHssI MO3UIIMS B CTPOKE, 0OpabaThbiBacMOii aHaIM3a-
TOPOM B HACTOSIIIIMIA MOMEHT BPEMEHHU;

*  X3II-JaHHbIE HETIPEPHIBHO OOHOBIITIOTCST TIoCIeaHel nHgopMmanmeii. Eciu obpa-
OOTYMKY He TTOIXOMIST IepeaBaeMble JaHHbIE, M TIPUHIMAETCS PEIIEHKE O 3aBep-
IIEHUY pabOThI, MOXKET OBITh BHITIOJIHEHA ITPOBEPKA yKa3aTelIsl ¢ TeHepUpOBaHUEM
IIJIST TIOJIB30BATESI 3HAYMMOIO COOOIIEHMSI O TOM, Ie MMEHHO B JTOKyMEHTE-HC-
TOUHUKE OblI1a oOHapykeHa olnbOKa. IJisl mepegayd ykasaTesss He TpedyeTcs
SAX-aHanu3aTop, XOTs €ro NPUCYTCTBUE ObLIO ObI XKejaTeabHbIM. CrienyeT yoe-
IUTHCS B HAJIMYMM YKa3aTelisd JO TOro, KakK BbI ITOIBITAETECh MOIYIUTh K HEMY
nocryn. He mbltaiiTech MCnonb3oBaTh yKasaTesb ILIe-IM00, KPOME KaK BHYTPH
00paboT4rKa COOBITHIA, MHAYE BbI TTOJIYYUTE HETIPENCKA3YEMbBII PE3YIIBTAT;

* start_document ( document ): 3Ta TIporpaMma-o0padbOTYMK BbI3bIBAETCSI HE-
MOCPEeNCTBEHHO Mocie Mertona set_document_locator (), KaK TOJIbKO HayaJicst
pa30op nokyMmeHTa. [1lapaMeTp documen t — 3TO IycTasl CChLIKa, MOCKOJBKY 3TO-
MY COOBITHIO HE MPUCYIIM CBOMCTBA;

* end_document ( document ): NOCAEAHUIA BbI3bIBAEMBII METOI 0OpabOTUYMKA.
Ecin 06paboTyrK 1OCTUT KOHIIA TOTOKA BXOMHBIX JAHHBIX WA BCTPETIII OLIMO-
Ky Y 3aBepIlIu paboTy, OH IOChLIAeT coobIleHne 00 3ToM coObITUM. Bo3Bpa-
IIEHHOE 3HAaYeHMEe UIST 3TOr0 MeToAa MCIOJIb3yeTCsl aHaJOIHYHO 3HAYCHUIO,
KOTOpO€ BO3BpalllaeTcsl ¢ IpuMeHeHreM Metoda par se () odopadorunka. CHoOBa
napameTp document IIyCT;

* start_element( element ). Besme, INie aHAIM3aTOP BCTpevaeT HOBHIA Ha-
YaJIbHbIN TeT 3JIeMEHTa, OH BbI3bIBAaeT 3TOT MeTo. [TapameTp el emen t — 370 X3111-
JIaHHbIE, colepXKalle CBOMCTBA /IeMEeHTa, BKIIIOYas:

» Name: ctpoka, coaepxaliiasi UMs 3JIEeMEHTa, BKJIIoYas ero rnpeduKc mpocTpaH-
CTBa VIMEH; :

* Attributes: xam-maHHBIC aTpUOYTOB, B KOTOPHIX KaXKIIbIi KIIOY KOAUPYET-
ca {NamespaceURI}LocalName. 3HaueHUe KaXI0ro 3jieMeHTa B X311Ie — 3TO
X3II-AaHHbIE CBOMCTB aTpuOyTa;

* NamespaceURI: NpOCTPaHCTBO MMEH JJIEMEHTA,

e Prefix: npeduKcHas 4acTb YTOUHEHHOIO UMEHU;

* LocalName: jgokajabHas YaCTb YTOYHEHHOTO UMEHU;

CBolicTBa aTpUOYTOB BKJIIOYAIOT:

*  Name: yTouteHHoe ums (MpedrKC +I0KaabHad 4acTh);

* Value: 3HayeHwMe aTpmOyTa, HOpMaJIM30BaHHOE (YIaJIeHBI IPOOEbl B HAYaje
U B KOHIIE);

*  NamespaceURI: ucTouyHMK NpOCTpaHCTBA UMEH.

* Prefix: npedukcHad 4acTb YTOUHEHHOTO UMEHMU.

* LocalName: JiokajabHasi 4aCTb YTOUHEHHOI'O UMEHH.

CpoiictBa NamespaceURI, LocalName wu Prefix 3amarorcsg ToNIbKO B Cllydae,
eCJIV aHAJIM3aTop MOIIEPKMBAET ITPOCTPAHCTBA MEH.
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end_etement( element ). B caMOM KOHIIe 0OpabaTHIBAETCS COMEPXKUMOE, W
KOHEUHBI Ter 37IeMeHTa TepefaeTcss B TOUKY, U3 KOTOPOI aHAIM3aTop BbI3BAI
a10T MeTon. OH BBI3BIBAETCS M [UIsL TYCThIX 2/IEMEHTOB. [lapameTp —element -
3TO X3LI-JAHHBIE, CoIepKalllie CIEAYIOLIIe CBOMCTRA:

+ Name: cTpoka, comepskamiast iMs 3JIeMeHTa, BKITIOYas ero MpedHKC POCTpaH-
CTBa UMEH;

* NamespaceURI.: MMPOCTPaHCTBO NUMEH BJIEMEHTA;
* Prefix: npeduKCcHas 4aCTb YTOYHEHHOTO UMEHU;
+ LocalName: JOKaJbHAasl 4YaCTh yTOUHEHHOTO UMEHM;

CaoiictBa NamespaceURI, LocalName u Prefix 3agaroTcs TOJBKO B ClIy4yae, €CIU
aHaIM3aTop MOMIEPKUBAET IIPOCTPAHCTBA UMEH;

characters( characters ). aHanu3aTop BHI3bIBA€T 3TOT METOJ BCAKHUI pas,
KOIIa HaXOIWT YYaCTOK IIPOCTOIO TEKCTa C CUMBOJBbHBIMU NJaHHBIMU. OH MOXET
Pa3OUTh 3TOT YYaCTOK Ha ()parMeHThl M NepeNaBaTh KAXIbIA 13 HUX MO OTIETb-
HOCTH, OIIHAKO 3TH (PParMEHTHI BCETA OJKHBI ITEPEAaBAThLCA B TOM XK€ MOPSIKE,
B KOTOPOM OHU CYUTHIBATUCH. [1pH paccMOTpeHUY KaXIOM OTAEIBHON YaCTH BECH
TEKCT MOJDKEH ITOCTYIaTh U3 OJHOTO U TOTO Xe 00beKTa-ucTouyHnka. [lapamerp
characters— 3TO X3II-IaHHBIE, COIEPXKAIle OMHO cBoiicTBo— Data, koTopoe
SIBIISIETCSI CTPOKOM, COEpIKallleil CUMBOJIBI 3 TOKyMEHTa;

ignorable_whi tespace( characters ): ucrionb3yeTcs AJISI TOTO, YTOOBI OTH-
caTb CUMBOJIBI TTpo0eNia, MOSIBIISIONIMECS B TeX MecTax, IJie OlMcaHue MOJEH Co-
TIEP>KMMOTO OOBEKTa CIIEIMAIBHO He TPeaycMaTprBaeT CUMBOJILHBIX JaHHBIX. JIpy-
TMMU CJIOBaMU, CMBOJIBI HOBOM CTPOKHM, KOTOPBIE YaCTO MCITOIB3YIOTCSI, YTOOBI
caenath XML-kon yno00YMTaeMbIM ITOCPEACTBOM PACTIONOXKEHUS 3JIEMEHTOB Ha
HEKOTOPOM PACCTOSTHMM OOWH OT JPYTOro, MOIYT MTHOPMPOBATHCS, MOCKOJBKY
Ha caMOM JieJie He OIPEIeIITIOT COIepKMMOe TOKyMeHTa. AHAJIM3aTOp MOXET CO-
OOIINUTH, UTHOPUPYETCS JIN TPOOEII, TOJIBKO ITOJYIMB CBEACHUST U3 OOBSIBICHMS
DTD, u oH GyneT ero NITHOPMPOBaTh, TOJILKO €CJIM MOIIEPKMUBAET ITPOBEPKY J0C-
ToBepHOCTH. [Tapamerp characters — 3T0 X3II-TaHHBIE, COIEPXKAIINE OTHO CBOW-
¢TBO, Data, KOTOpoe BKJIIOYAaET CUMBOJIBI TIPO0ESIa M3 JOKYMEHTA;

start_prefix_mapping( mapping ). 3TOT METON BbI3bIBAETCS B CIIy4yae, €CIU
aHaIM3aTop OOHAPYXMBAET MPOCTPAHCTBO MMEH, BXOJAIIEE B OOIACTh ONpEe-
JIEHUs1. AHAJIM3aTOPBI, KOTOPBIE HE MOMIEPKUBAIOT TPOCTPAHCTBA UIMEH, TIPOITYC-
KaloT 3TO COOBbITHE, HO JIEMEHT U MMEHa aTpuOyTOB, TEM He MeHee, coiepxkar
npedUKChI TPOCTPAHCTBA UMEH. DTO COOBITHE BCerna MPOMCXONUT A0 Havasa dj1e-
MEHTa, KOTOPbI BXOIUT B 00J1aCTh JEHCTBUSI. HapaMeTp mapping — 3T0 XdlI-
JIAHHBIE CO CJIEAYIOIIMMU CBOMCTBAMU:

* Prefix: mpedUKC IPOCTpaHCTBA UMEH;
+ NamespaceURI: ccbiika URI, B KoTopast peoGpasyercs mpedukc;

end_prefix_mapping( mapping ): 3TOT MeTON BbI3BIBAETCS, KOTA MPOCTPaH-
CTBO MMEH 3aKpbIBaeTcsi. 3A€Ch MapaMeTp mapping — 3TO X31I-IaHHBIE CO CIIeay-
OLIM CBOMCTBOM:

e Prefix: npeduKc MpocTpaHCTBAa UMEH.
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HY)KHO 00eCneunTh TIOSIBJIEHNE 3TOT0 COOBITHS TTOCTIE COOBITHUSI KOHEYHOTO 3JIEMEH-
Ta 1J1d 9JIEMEHTA, B KOTOPOM 00bsIBIIEHA 00J1aCTh I[eﬁCTBHH;

* processing_instruction( pi ): 3Ta mporpaMmma oopadaTeIBacT COOBITHS KO-
MaH[ 00pabOTKU M3 aHAIM3aTOpa, BKITIOYasl T€, KOTOPhIE HAIEHBI BHE DJIeMEeHTa
nokymeHTa. [lapameTp pi — 3TO X3II-JaHHBIE CO CIIEMYIONTMMU CBOMCTBAMU:

+ Target: Ha3HaYeHUE KOMaHI 00pabOTKM;
« Data: manabie KoMaHIb! (v undef, ecoi MJaHHBIX HET);

* skipped_entity ( entity ): aHanM3aTOPBI, HE TMPOBEPSIIOIINE TOCTOBEPHOCTD,
MOTYT TIPOITyCKaTh CYLIHOCTH, BMECTO TOrO YTOObI aHaau3upoBath ux. Harmpu-
Mep, €CJI OHU HE OOHAPYXWJIU OOBSIBJIEHUE, OHU MOTYT MPOCTO MPOUTHOPUPO-
BaTh CYIITHOCTh BMECTO TOTO, YTOOBI OTOOPA3UTh COOOIIICHNE 00 OIIMOKe. DTOT
METOJ, IIPENOCTABIISIET 00PabOTUMKY BO3MOXHOCTh ITPOU3BECTU KaKUe-JIN00 neii-
CTBWSI TIO OTHOIIIEHWIO K CYIITHOCTH M, BO3MOKHO, AK€ PEaIn30BaTh CBOIO CXEMY
paspeuieHus. Ecau ananu3aTop MpoIyCKAeT CYIIIHOCTU, B €T0 PACHOPSKEHUN
OKaXyTCe CIIEAYIOIINE BO3MOXHOCTH:

+ 00OpaboTtaTb BHELUHME NapaMeTpu30BaHHbIE CYLLHOCTM (CM. ccbiky http://
xml.org/sax/features/external-parameter-entities);

. OBpaboTaTb BHelWHWE 0bOLME CYLWHOCTU (CM. ccbiiky http://xml.org/sax/
features/external-general-entities);

. (B XML cBoiictsa nipeacrasieHs! B Buae URI-ceblitok, KOTOpbIE OOBIYHO MOTYT CY-
mecTBoBaTh WK HeT. CMoTpuTe T1aBy 10 11 TTOIyIeHUsI TOTIOTHUTETEHBIX OOBSICHE-
HUI TI0 TOBOMY ITporpaMMbI-puiabTpa.) Ilapamerp ent ity —-ST0 XalI-TaHHBIC CO Cle-
JIYIOIIIMM CBOMCTBOM:

*  Name: uMsI IPOTYIIIEHHOM CylITHOCTU. Eciii 3T0 TapameTp CyIHOCTH, TO K MMe-
HU OyNIeT MPUCOENNHSATHCS CUMBOJ TIpotieHTa (%).

PacnosHaBartenb cylwHocTen

[To ymomuarauio XM L-aHalmm3aTopsl pa3pelialoT BHEITHNE OObeKTHBIE CCHUIKH, TIPH-
yeM Ballla IIporpaMMa MoXeT JaXke He 3HaTh 00 MX cylmecTBoBaHMU. MHOTIa HeoOX0-
JIMMO MEePEONpeNeanTh 3To noBeaeHue. Hanmpumep, y Bac MoxeT ObITh OCOOBIN crtiocod
paspeleHns OOLIENOCTYITHBIX NIEHTU(UKATOPOB WM OOBEKTOB, KOTOPBIE ABJIAIOTCS
obbekTamu B 6aze gaHHbIX. KakoBa Obl HY ObLIa MMPUYMHA, €CJIU Bbl peaIu3yeTe 3TOT
00paboTUMK, aHATM3ATOP 3AITYCTHUT ET0 JI0 TOTO, KaK MOIBITAETCS Pa3PEIIUTh CYyIITHOCTh
CaMOCTOSITEIHHO. _ : .

AprymeHTe resolve_entity () — 3To Xa1l- JaHHbIe ¢ ABYMsI cBoMicTBaMyL: PublicID —
OOIIETOCTYITHBIN MACHTU(UKATOP 00BeKTa U SystemID — ciennuIecKuii i1 CUCTe-
MBI afpec, MPEIITOIaraoIiii MICHTUIHOCTh, HAIIPUMED, IYTh B (DaiiJIoBOM cCTeMe MIN
URI-ccoinky. Ecnu obuienoctynHslii uaeHTrdukatop onpeneneH kak undef, To nepe-
Jlada He BBITIOJIHAETCS, HO CUCTEMHBIN MIEHTU(MUKATOP MEPeNacTCs BCETa.

Jlekcuyeckuin 06paboTymk cobbITU

Peanuzanus aToi rpymnmbl COObITUI He 00si3aTenbHa. Bo3aMoXKHO, BaM HE MOHATOOUTCS
paccMaTpuBaTh 3T COOBITHUSI, TO3TOMY HE BCE aHAJIM3ATOPbl PEaM3yIOT UX Tepeaady.
OmHaKO HECKOJIBKO TaKMX COOBITHIT OymyT mMeTh MecTo. Ecim moTpebyercst myommpo-
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BaTh UCXOMHBII XM L-MCTOYHUK BILTOTH 10 KoOMMeHTapueB 1 cekuuii CDATA, To no-
TpeOyeTcsT aHAJIN3aTOP, KOTOPKIi MOIIEPXKUBAET 3T 00paOOTIYMKI COOBITHIA.

OHM BKITIOYAIOT:

start_dtd()mend_dtd() — IS pa3METKM IPAHNULL OTIPEICIICHUSTHITA TJOKYMEHT;
start_entity () u end_enti ty()—JJis ouepurBaHusi 00JIaCTU aHATU3UPYeE-
MO CCBIIKU O0BEKTA,
start_cdata() u end_cdata()—maJs onucaHus 00JacTy ONpeaeaeHus ceK-
o CDATA;
comment () — JIeKCUUECKNE KOMMEHTAPUH, KOTOPhIE B IIPOTUBHOM CiIydae OymyT
UTHOPUPOBATHLCST AaHATU3aTOPOM.

O6paboT4MKn coObITMIN OLLMOOK

n nepexsat UCKNKOYUTEJIbHbLIX CI/ITyaLI,I/II7I :

Momynb XML : : SAX 1103BOJISIeT HaCTpauBaTh 06PAGOTKY OLIMGOK IS 3TO} TPYIIITBI 06-
paboTurkoB. Kaxmpiii 06paboTYMK PUHUMAET OAVH apryMeHT, KOTOPbI Ha3bIBAETCSI
HCKITI0OYeHNeM (MCKITIOYMTETLHOM CUTYallelt) 1 TIpeIHa3HaueH T TIONPOOHOTO OITi-
caHust ommoOoK. OTaeTbHO BRI3BAHHBIN aHATM3aTOP TIPEACTABIISCT CEPhe3HOCTD OIINO-
KH B cooTBeTcTBIH ¢ W3C-pexkomenaanuamu. CyIecTByeT TpU THITA 00pabOTINKOB:

* warning() : aT0 HauboJIEE TIPOCThIe 0OPAOOTUMKY NCKIIoYeHuiA. VX mpuMeHe-

HMe 03HauaeT, OllIMOKa He CTOJIb Cepbhe3Ha, YTOObl OCTAHOBUTh MPOLIECC pa3dopa.
Hampumep, ID-ccbika 0e3 cornacoBanus 1D (mpeHTr¢UKATOP) BBI3OBET OTO-
OpaxkeHue TMpeayNpexaeHusl, HO TTO3BOJUT aHAIM3aTOPy MPOAOKUTh TPOLIeCC
pasbopa. Eciu aToT 00paboTuMK He peajqn3oBaH, aHaIU3aTop OyaeT UTHOPUPO-
BaTh UCKIIIOYUTEJIbHYIO CUTYAllMIO U MPOAOIKaTh padoTy;

error() : MOJOOHBIA BUJI OLIMOKU CUUTAETCS CEPhE3HBIM, HO MCIIPABUMBIM.
K 3T0ii KaTeropru OTHOCHUTCS OLIMOKA, CBSI3aHHAS ¢ HApYIIEHUEM JOCTOBEPHO-
CTU. AHaIM3aToOp MPOAOJIKUT Pa3dop, TeHEpUpPys! COOBITHSI, 3a UCKIIOUYEHUEM
TOTO, YTO MPWIOXKEHHE pean3yeT pellieHNe O BRIXOIE M3 CUCTeMBbL. [1pu oTcyT-
CTBUU COOTBETCTBYIOIIETO 00paboTYMKa, KaK MPaBUIIO, aHAJU3aTOp POIorKa-
T TpolIecc pazbopa;

fatal error(): HeucrpaBuMMasi OLIMOKA MOXET BbI3BaTh aBAPUITHOE 3aBepllie-
HMe paboThl aHAJIM3aTopa. AHATM3ATOp He 00sI3aH MPOJOJIKATh PabOTy U MOXET
JIMIb BBIBECTU AOTIOJHUTENIbHbIE Co0OIIeHMsT 00 ommoke. MckmoueHreM MoxeT
OBITH CHHTAKCIIECKAS OIIOKA, KOTOPAst AeIaeT JOKYMEHT He TIPUTOMHBIM IS [pe-
obpa3oBaHusi B XML-Kof, WK B 3TOM KauecTBe MOXKET BBICTYIaTh 0OBEKT, KOTO-
phlii Henb3s1 pa3oOpaTh. B moboM ciydyae 3ToT IpuMep JeMOHCTPUPYET HAMBBIC-
1M1 ypOBEHb OIMOBEIIEHMS 00 OILKOKe, 0OecrieurBaeMblii B ModyJie XML : : SAX.

B cootBercTBUM ¢ XM L-crieLidukaiyieil mpeanoaaraeTcs, Y0 COBMECTUMBIE aHAIN-
3aTOpPHI MPEKPALIAIOT PabOTY MTPU HAIMYMK OIIUOOK JTI060TO POLIA, CBA3aHHBIX C HEKOP-
PEKTHOCTBIO IpeoOpa3oBaHus WM HegocTtoBepHOCThIO. B Perl SAX B 3TOM City4ae BEI-
3piBaeTcs Meton d i e (). OmHako 310 ellte He Bce. Jlaxke mocsie mpeKpallieHMsI ceaHca paboThI
aHaIM3aTopa MOXHO BO30OHOBUTE e CHOBa. TIpu 5TOM HcIonb3yeTcs MeTor eval{}:

eval{ sparser->parse( $urtl ) };
if(se ) {

# ObpaboTka OLINOOK...
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CpoiictBa $@ variable — Te camble X3II-IaHHBIE CBOWCTB, KOTOPBIE OOBEIVHSIIOT
BCIO MH(bOpMAIIMIO O MpUYMHAX cO0sI ITpoliecca pazdopa.
DTU CBOMCTBA BKITIOUAIOT CJICAYIOILIEE:

* Message: TEKCTOBOE OIMMCAaHKE MPOVCILIEAIIECTO COOBITHS;

* ColumnNumber: HOMEp CMMBOJIA B CTPOKE, B KOTOPOI1 IMPOM30IILIa OIIMOKA B IIPO-
11eCCe CMHTAaKCUYECKOIo pa3oopa;

* LineNumber: HOMep CTPOKHU, B KOTOPOIi BCTPETHIIACH OIITMOKA, €CJTM BO BpeMsI CUH-
TaKCUYECKOro pazoopa ObUIO CTeHEPUPOBAHO MCKITIOYEHMUE;

* Publ 1cID: oOIIEAOCTYIHBIN MISCHTU(PUKATOP O0BEKTA, B KOTOPOM ITPOM30IILIA
ommubKa, CBsI3aHHAs C MPOLIECCOM CMHTAaKCHUYECKOTO pa3dopa;

+ SystemlD: cucTeMHBI NIEHTUDUKATOP, YKA3BIBAIOIIMI HAa OOBEKT, HAPYIIAIO-
LU HOpMAaJIBbHYIO paboTy B cTydae IMpOMCIIe/IIei B TIpoliecce pa3dopa OLIMOKH.

He Bce nckmoueHns yKa3bIBalOT Ha IPMYMHY OTKa3a B padote. MIHorma aHamm3aTop
BbI3bIBAET MCKJTIIOUEHNE U3-3a HEMTPABUJIbHOM HACTPOMKMU CBOMCTB.

Uurepdeiic XML:: SAXSAX2

ITocne Toro xak ObLT pa3paboTaH MaKeT 00padOTUYMKOB, HEOOXOMMMO CO3JaTh SK3EMII-
JISIp aHAJIM3aTOpa, YCTAHOBUTD €T0 CBOMCTBA U 3aITyCTHUTh €r0 Ha OCHOBE JaHHBIX M3 XML-
UcTOYHMKA. B aTOM paszneine obcyxnaercs yHUULMPOBAHHBINA MHTEpdEIC 1151 aHAIU-
3aTopoB XML: : SAX

Merton parse (), KOTOpOMy TepeaaloTcst CBEIESHUs O TIpoliecce pa3dopa, ImoydaeTt
X3III-AaHHBIC OITIINI B KAaYeCTBE apryMeHTOB. MOXXHO Ha3HAUNTh 00Pa0OTYMKI, YCTAHO-
BUTb CBOMCTBA M ONPEAEIUTh UCTOUHMK aHAIM3UPYeMbIX TaHHBIX. Hampumep, crenyio-
11e HabOpBI CTPOK YCTAaHABIMBAET KaK IMaKeT 00padOTYMKOB, TaK U TOKYMEHT MCTOY-
HUKa 115 pazoopa:

Sparser—>parse ( Handler => $handler,

Source => { SystemId => "data.xml" });

CBolicTBO Handler ycTaHaBIMBaeT OOIIMII HAOOp 00padOTYMKOB, KOTOPHI OyIeT
HCITOJIB30BaThCS MO YMOTIaHMI0. OJHAKO KaXKIbIil KJ1acc 00pabOTYMKOB UMEET CBOIO
00acTh MpUMEHEHMSI, KOTopast OyIeT IpoBepsIThCs 10 BhI3oBa MeToga Handler. Ot
rnapaMeTphbl YyCTaHOBKM BKodaroT: ContentHandler, DTDHandler, EntityResolver
n ErrorHandler. Bce aT mapamMeTpsl ycTaHOBKM He 00si3aTenbHbI. Ecin 00paboT-
YUK HE Ha3HAYeH, aHaJIM3aTop OyIeT MPoCTO UTHOPUPOBATH COOBITHS 1 00padaTHIBATh
OIIMOKHU TTO-CBOEMY.

ITapameTtp Sou rce — 3T0 X3lI-IaHHBIE, KOTOPbIE UCITOIB3YIOTCS aHAIU3ATOPOM ISt
XpaHeHUsI Bceit mHpopmauu o BxomHOM XML-nokymente. OH MMeeT ClIeayIolne
CBOIICTBa:

* characterStream: 3TOT BUI AecKpunTopa ¢aiina npumensiercs: B Perl Bep-
cuu 5.7.2 u Bblie, ucronbsytomx Perl1O. Tpy 5ToM He BBHITOIHAIOTCS ITpeobpa-
30BaHUs KonupoBKU. Mcnionb3yiiTe pyHKimio read () 1151 BBIMMCACHUS KOJYe-
CTBa CUMBOJIOB WM (pyHKIIMIO sysread() mst onpeaeaeHus: KojJmyecTBa 0aiToB;

*  byteSt ream: 3T0 CBOMCTBO OIpenessieT IMOTOK CUYMThIBaeMbIX OaliToB. Eciu yc-
TaHoBieHO CharacterStream, onmchIBacMoe CBOMCTBO He IMpuMeHsieTcs. OnHa-
Ko oHo 3ameHsieT Systemld. Hapsimy ¢ 3TM cBOICTBOM JOIKHO OBITh YCTAHOB-
JIEHO Encoding;



122 TnaBa 5 « SAX

* publicld: Do cBOIICTBO He 00s3aTENBHO IS TPUMEHEHUSI, HO €CJIU TPUJIOXKe-
HYE UCMOJIb3YeT OOIIEIOCTYITHBIN NAeHTU(hUKATOP, OH XpaHuTcsa B Publi ¢ Id;

* systemId:B 3TOM CTpOKe ompeAessieTcs Creu(puIecKoe 115 CUCTEMbI MECTOITO-
JIoXXeHue ToKyMeHTa, HarpuMmep, URI wim nyTh B (paitioBoii cucteme. Jlaxe ecinm
HICTOYHMUK SIBJISIETCS] TIOTOKOM JaHHBIX WJIM IIOTOKOM OaiiToB, 3TOT MapaMeTp Bce
paBHO MOJIe3€H, TaK KaK MOXET UCII0Ib30BaThCs KAaK yKa3aTe/lb CMEILEHUE CChI-
JIOK BHELIIHHX OOBEKTOB; '

* encoding: KakK U3BECTHO, 31€Ch XPAaHUTCI KOAMPOBKA CUMBOJIOB.

Jltobble mpyrue OmiuU, KOTOPble HEOOXOMUMO. yCTAHOBUThL, HAXOMSITCsl B Habope
CBOJCTB, onpeneneHHoM it SAX2. HanpuMep, MOXXHO yKa3aTh aHaIM3aTopy, 4YTO HE00-
XOIMMO TPOU3BECTH KaKyI0-JIM0O 0co0yIo 00paboTKy IpocTpaHcTBa MMeH. OIVH U3 CITo-
C00OB YCTAHOBKM CBOMCTB COCTOUT B OIpeleieHn cBoiictBa Features B XaIlI-TaHHBIX
OIIIUiA, YCTAHOBIICHHBIX Tt MeTona p ar se (). Jlpyroii crmoco6 cOCTOUT B UCIIONIB30Ba-
HMM MeTofa set_feature (). Hampumep, paccMoTpyM, KaKiuM 06pa3oM MOKHO BKITIO-
YUTh B TIPOBEPSIOLINI aHAIM3aTOP KOHTPOJIb JOCTOBEPHOCTH, UCIIOJIB3YsT 00a METONIA:

$parser->parse( Features => { 'http://xml.org/sax/properties/validate'=> 1});

$parser->set_feature( 'http://xml.org/sax/properties/validate’, 1)

TTosHBIA TIEpeYeHb CBOICTB, OMpeNeNIeHHbIX 11 SAX2; CMOTpUTE B JOKYMEHTALIUI
Ha web-yaiie http://sax.sourceforge.netf/apidoc/org/xmi/sax/package-summary.html. Mox-
HO TaKXKe OHpeIICHI/ITI) C CBOﬁCTBa, €CJIN y BallI€ro aHa/JIM3aTopa €CTb CIICHMaJIbHbBIC aT-
pPUOYTHI, B IPOTUBHOM CJIY4ae 3TO CAEIATh HeNb3s. UTOObI y3HATD, KAKKe CBOICTBA MO~
JEepXKMBAeT Ball aHAJIM3aTOp, MMeENTe B BUY, UTO MeTox get features() Bo3Bpallaer
COOTBETCTBYIOLLIMIA CIIMCOK, a get_Tfeature () ¢ yKa3aHHBIM MApAMETPOM MMEHU COOD-
IacT nmapaMeTpbl HaCTpofIKI/I CIICeLIMaJIbHOT'O CBOIiCTBA.

[Mprmep ¢ apansepom

IIpu cozmanum mpoctoro SAX-aHanuzaTopa, OOJbIIAsT YaCcTh PAOOThl MTPOU3BOIUTCS
0a30BbLIM Kj1accoM XML : : SAX: : Base. Bce uTo He0OXOIMMO C€eIaTh, — CO3IaTh IMOIKIIACC
3TOro 00BEKTA U MEPEONPEETNUTD BCE, YTO OH HE MPOM3BOAUT IT0 YMOITYAHUIO. DTO HE
TOJIKO YIO0OHO, HO M TaKxKe ITPUBOINT K CO3MaHUIO 00JIee HAIeXKHOM 1 Oe3011acHOM po-
rpaMMBbI, YeM €CJIM OBl ee TBITaIMCh HalMcaTh ¢ caMoro Havajia. Hampumep, mpoBepka
dakTa peanuszald HeoOXOIUMOro 00padoTYMKa B JaHHOM ITakeTe 00padOTYMKOB, BbI-
TOJTHSIETCST aBTOMATUYECKM. . '

Crnenyroluii mpruMep IMoKa3bIBaeT, HACKOIBKO JIETKO CO3AaTh aHAIM3aTOP, KOTOPHIi
pabotaet ¢ MomyieM XML : : SAX D10 nmpaiiBep, MOXOXMi1 Ha TOT, KOTOPBII paccMaTpu-
BaJics B paznene «/IpaiiBepsl 11t He XML-UCTOYHMKOB», KpOME TOTO, YTO BMECTO Tpe-
obpaszoBanus Excel-moxymenta B XML, OH 4nTaeT U3 CMCTEMHOIO XypHasia web-cep-
Bepa. AHa/IM3aTOP TPAHCIUPYET U3 CUCTEMHOTO XKypHajla CTPOKY, TTOXOXYIO Ha 3Ty:

10.16.251.137 - - [26/Mar/2000:20:30:52 -0800] "GET /index.html HTTP/1.0"
200 16171

B Takoil ¢parmeHT XML-kona:

<en

<ip>10.16.251.137<ip>
<date>26/Mar/2000:20:30:52 -0800<date>
<repGET /apache-modlist.html HTTP/1.0<reqg>
<stat>200<stat>
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<size>16171<size>

<arry>

B nuctunre 5.8 npencrapieH apaiiBep s web-xypHanos. [IepBas nmonnporpamma B
nakere —3ToMeToAparse(). OObIYHO HE HYXKHO CO30aBaTh COOCTBEHHBII MeTONparse(),
IMOCKOJIBKY 3TO IeJIaeT 6a30BbII KJIACC, HO IIPEATIONIOXKM, YTO TPeOyeTCSI BBECTH HEKOTO-
ph1ii XML-KoI, KOTOPHIi He BKIIIOYaeT Ko apaiiBepa. [103ToMy 3aMeHUM 3TY IIPOrpaM-
MY CBOE€I1, CIIeLIMaIbHO CO3IaHHOM IJIs1 00pabOTKM CHCTEMHBIX KYPHAIOB Web-cepBepa.

NncTtunHr 5.8. SAX-agpaiieep web-xypHana
package LogDriver;
require 5.005_62;
use strict;
use XML::SAX::Base;
our @ISA = ('XML::SAX::Base');
our $VERSION = '0.01';
sub parse {
my $self = shift;
my $file = shift;
if( open( F, $fUe )) {
$self->SUPER::start_element({ Nare =>
‘server-log’ });
while( <> ) {
$self-> process_line( $_ );

close F;
$self->SUPER: :end_element ({ Name =>
'server-log’ });

sub _process_line {

my $self = shift;

my $line = shift;

if( $line =~

£ (VSEINSASHASASHAS\ [ (I TTH)VINSA ([ " T+)\"\s (\d+)\s(\d+)/ ) {

my( Sip, $date, $req, $stat, Ssize ) = ( $1, $2, $3, $4, $5 );
$self->SUPER::start_element({ Name => ‘entry })
$self->SUPER::start_element({ Nave => 'ip’ });
$self->SUPER: :characters({ Data => Sip });
$self->SUPER::end_element({ Neme => ‘ip’ })'
$self->SUPER: :start_element({ Nare => 'date’ });
$self->SUPER::characters({ Data => Sdate })
$self->SUPER::end_element ({ NaTe => 'date’ }),
$self->SUPER: :start_element({ Name => 'req’ });
$self->SUPER::characters({ Data => $req });
$self->SUPER: :end_element ({ Nare => re )
$self->SUPER: :start_element({ Name => stat )
$self->5UPER::characters({ Data => $stat });
$self->SUPER: :end_element ({ Name => stat })
$self->SUPER::start_element({ Nave => 'size' }):
$self->SUPER::characters({ Data => Ssize });
$self->SUPER::end_etlement ({ Name => 'size’ });
$self->SUPER: :end_element ({ Nare => ‘entry’ });

1;
ITockoabkyweb-KypHaabl TOCTPOYHO OPUEHTUPOBAHBI (OJMH 3JIEMEHTBKaX 01 CTPO-
Ke), UMeeT CMBICJI HallMCaTh MOAIIpOrpaMmy, 00padaThIBaIOILYIO OTIEeIbHbEIE CTPOKH, —
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process_line(). Ilocie a3Toro ocraHercst TOJIBKO pa3dUTh 3MEMEHT web-KypHaiia Ha
COCTABJISIIOIINE 3IeMEeHTHI 1 0popMUTh #X B Bune XM L-a1emeHToB. Metonp ar se () mpo-
CTO pa300beT JOKYMEHT Ha OTIIENIbHBIE CTPOKY U MEPEAACT UX OHY 3a IPYTOii TIporpaMme-
00paboTYMKY CTPOKHU.

OTMeTHM, YTO B ITAKeTe 00paOOTIMKOB 00OPAOOTUNKH COOBITHI HETIOCPEACTBEHHO HE
BBI3BIBAIOTCS. TOUHEE, TaHHbIE TIepealoTCsl B 0a30BbIN KJTacC C TPUMEHEHMEM TTPOrpaMM,
TTOCKOJIbKY HE HY>KHO TIPOBEPSITh, MIEPEXBATHIBACTCS JIU OTOT TUIT COOBITUI MTAaKETOM 00-
pabdoTunkoB. C Apyroit CTOPOHBI, X MOMCK OCYIIIECTBIIIETCS B 0a30BOM KJIacce, BCICI-
CTBUE Yero 00JIerJyaroTcsl 3a1a4u MoJb30BaTeei.

Teneps npoBepyuM aHaIM3aTop B padote. I1penmnonoxmm, 4To 3TOT MOIYNIb YXe YC-
TAHOBJIEH (MTPOIIECC YCTAHOBKY aHay3aTopa XML ;: : SAX paccmarpuBaeTcsi B ClieIyIoiiemM
pazaesie KHUTH), TI03TOMY JIOCTATOYHO MPOCTO HAMMUCcaTh MPOrpaMMy, KOTOpast ero uc-
nosb3yer. Kon u3 nuctraTra 5.9 1mokassiBaeT, KaKM 00pa30M MOXKHO CO3IaTh ITAKeT 00-
pabOTYMKOB U UCIIOIB30BATH €I0 B MMEIOIIEMCST aHATU3aTOPE.

Jinctuur 5.9. Mporpaviva, NposepsioLLAA PadoToCNOCOGHOCTL SAX-apaiBsepa

use XML::SAX::ParserFactory;

use LogDriver;

my $handler = new MyHandler;

my Sparser = XML: :SAX: :ParserFactory->parser( Handler => Shandler );
$parser->parse( shift @ARGY );

package MyHandler;

# NHnumanusaumsa oGbekTa ¢ OnuuUaMU.
#
sub new {
my $class = shift;
my Sself = {@_};
return bless( Sself, Sclass );
}
sub start_element {
my Sself = shift;
" my $data = shift;
print "<", $data->{Name}, ">";
print "\n" if( $data->{Name} eq 'entry' );
print "\n" if( $data->{Name} eq 'server-log’' );

sub end_element {
my Sself = shift;
my $data = shift;
print "<", $data->{Name}, ">\n";
Lub characters {
my Sself = shift;
my Sdata = shift;
print $data->{Data};

}

Monyns XML :SAX: : ParserFactory ucroiab3oBaicsl ISl TOro, YTOOBI ITOKA3aTh,
KaK MOXeT BEIOMPATHCS 3apeTCTPUPOBAHHBIN aHaIM3aTop. [1pu HeoOXOTMMOCTH MOXK-
HO OTpeNenTh aTpUOYThl aHATM3ATOPA TaK, YTOOBI MOC/IEMYIOIINE 3aIIPOCHl MOTJIU €T0
BBIOMPATh, NCTIOJB3YS UX CBOMCTBA, a HE UMEHA.

[TakeT 00paOOTYMKOB HE TAKOM YK CJIOXHBIN. B ero 3amaum BXoouT mpeodpa3oBa-
HHE COOBITHI B ITOTOK cUMBOJIOB XML-koma. Kaxkmplii 00paboTUMK MOIydaeT CChLIKY
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XOII-JaHHBIX B KAYECTBC apryMeHTa, IIOCPEACTBOM KOTOPOIO MOXKHO ITOJYYUTL OOC-
TYyIT KO BCEM CBOMCTBaM OOBEKTA IO COOTBCTCTBYIOILIEMY KIIIOYY. Nwmsa 9JICMCHTA, Ha-
TIPpUMEDP, XPaHUTCA C XOUI-KITIOYEM Name. Kak OKMNIAJI0Ch, 3TO IMPAKTUYICCKHN BCE, UTO
HYXHO ObLTO CHIeaTh.

YcTaHoBKa Mnonb30BaTeIbCKOro aHanm3aropa

OcBenieHne BO3MOXHOCTE MOTYIIXM L : : S AX ObII0 ObI He ITOTHBIM 0€3 IeMOHCTPALINI
TOTO0, KaK CO3IaTh YCTAHOBOYHBIN ITAKET, KOTOPHIil aBTOMAaTHUYECKY JOOABIISIET aHAIM3a-
TOp B peectp. JlobaBneHue aHamM3aTopa JIETKO IIPOM3BOAUTCS C TOMOIIBIO YTIATEHI
h2xs. XOTs IMepBOHAYAJILHO 3Ta YTUJINTA IIpeaHa3HaYaIach Al 00JIeTIeHST CO3MaHMs
C-pacrimpenmii Perl, oHa HeolleHMMa U B IPYTUX CUTYAITUSIX.

Hcmone3yem ee mIst CO3maHMsI aHAJIOTa YCTAHOBOYHOM ITPOrpaMMbI MOMYJISL, 3arpy-
skaembIx 13 ceti CPAN. HoBbli ITpOeKT HAYHEM CO CIIeAYIOIIeH KOMaHIbL:

h2xs -AX -n LogDriver

YTuaurah 2 Xs aBTOMaTMYECKU CO30ACT KartaJior, KOTOpBIfI Ha3bIBACTCA LogDr iver
1 BKITIOYacT HECKOJIbKO (l)aIZHOBI

° LogDr iver, y, M. 3ATIIYIIIKA MOIYJIA, TOTOBOI'O K HAITOJIHEHUIO ITOAIIPOrpaMMaMHU,

*  Makefile. PL: Perl-nporpamma, Kotopasi (popMUpYET OOLEKTHBIH (haiii 1is ycra-
HOBKY MOMYJIS;

*  fest.pl: 3arJIyIIIKa, BMECTO KOTOPOI MOXKET YCTAHABIMBATBLCS TECTOBAST TIPOrPaM-
Ma, TIpeqHa3HaYeHHasI IS IIPOBEPKH YCIIEITHOCTH TIPOIIECCa YCTAHOBK;

* Changes, MANIFEST: octanbHble (haityibl, KOTOpbIE TOMOTalOT IPU MHCTAJUISILN
U TIPENOCTaBJISIIOT MOJIb30BATESIM HEOOXOAUMYIO MH(OPMALIUIO.

YcranoBneHHoMy Moaymo LogDriver. pm He TpeOyeTcsl AOTIOIHUTENbHbBINA KO TSt
YTWIUTHI h2xs. HykHaTosibko nepeMeHHast $VERSION, MOCKObKY h2xs U3MUILIHE «pa3-
0OpYMB» ITO OTHOIIIEHUIO K TIOMOOHO MH(MOPMAIIHH.

Kax u3BecTHO U3 npoliecca yCTaHOBKM MOfyJeid, momydeHHbIX u3 cetu CPAN, niep-
BO€, UTO JieJIaeTCsl ITPU OTKPBITUM apX1Ba YCTAHOBOYHOM MTPOrpaMMbl, — BBITIOJTHSIETCS
KomaHza perl Make file.PM. B pesynbrate hopmupyercst (aidi, KOTOpPbIid HAa3bIBAETCSI
Makefile, n KoH(UTYpUpYETCS IIPOrpaMMa YCTAaHOBKM IJIST CUCTEMBL. 3aTeM MOXHO 3a-
MyCTUTb OOBEKTHBIN (Daill U MPOBECTU YCTAHOBKY, B pe3yJibTaTe 4ero MoMyjb Oymer
3arpy’ke€H B HY)KHOE MECTO.

JItoboe oTKIIOHEeHKEe OT TOBEAECHUS TT0 YMOJUAHWIO YCTAHOBOYHOM MPOrpaMMBbl J10JI-
3KHO OBITH 3arporpammupoBaHo BMakefile. PM. IlepBoHavaibHO 3Ta mporpaMma mme-
€T CJICAYIOIIIA BU/L;

use extUtils::MakeMaker;
WriteMakefile(

'NAME' => 'LogDriver’, # Wma mopyns.
"VERSION_FROM' => 'LogDriver.pm', # Mownck Bepcuu.
)s
AprymeHT WriteMakeFileO — 370 xallI-1aHHbIE CBOMCTB MOMIYJISI, UCTIONb3YeMble

npu popMupoBaHuu ¢aiiina Makefile. MOXHO BKIIOYUTh JOMOJHUTEbHBIE CBONCTBA,
YTOObI 3aCTABUTh YCTAHOBOUHYIO TIPOrpaMMy BBITIOJTHUTB 0oJiee CIIOXKHBIE AEUCTBUS, YeM
00BIYHOE KOMMPOBAaHME MOIY/ISI B crcTeMy. J1oO6aBUMM B aHAJIM3aTOP CIIEIYIOIIYIO CTPOKY:

PRERRQPM => { 'xML::sax' => 0}
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B pesynbraTe B npolecce yCTAHOBKY WHULIMUPYETCS MPOBEPKA € LIEJIbIO IPOBEPKU
HaJIMIus B cUcTeMe MOmyJtst XML : : SAX. Ecimit Her, ycTaHOBKa TTpeKpaliaeTcs 1 BbIIaeT-

¢ coobreHmne 06 ommbKe. HeBo3aM0oXHO YCTAHOBUTE aHAIM3ATOP 10 TeX 0P, TIOKA He
co3maHa cpena, 06ecITeuBaroIas ero paboTy.

B Makefile.PMTakxke HEOOXOONMMO TOOABUTH CIIEAYIOIIYIO TIOAIPOrpaMMY:
sub M¥ :install {
package MY ; :
my $script = shift->SUPER: :install(@_);
$script =~ s/install . (.*)$/install
1 install_sax_driver/m;
script .= <<"INSTALL™;
install sax driver :
VE\@\$ (PERL) -MXML::SAX —e

"XML: i SAX-~>add_parser (g(\$(NAME)))->save_parsers( )"
INSTALL :

retum $script;
}

B aToM nmpumepe B CUCOK, KOTOPBIH MOAIEPKMBaeT MOIYIbXML : : SAX) mobaBisieT-

cs aHanmm3aTop. Ternepb MOXKHO MPUCTYITATD K IPOLIECCY HETTOCPEACTBEHHOM YCTAHOBKU
MOJIYJISL. :



ObpadoTka
NEPEBLEB

B npenpiayinyx miaBax uziaraivch METOAbl 0OPA0OTKY TTOTOKOB, TEMEPh Ke MTPUCTYITUM
K PaCCMOTPEHMUIO Ipyroro cTuJist oopamieHus ¢ XML-nmaHHbiMU. BMecTo Toro 4to0sl pas-
Oupath (hparMeHTUPOBAHHBIN TOKYMEHT ¢ MOMOIIbI0 XM L-aHanu3aTopa, MOXHO 3arpy-
3UTh €r0 B NTaMsITh, a 3ameM BBITOJHUTh BCE HEOOXONMMBIE eHCTBUS. B pesynbrate 3Ha-
YUTEIbHO 00JIeryaercsl caMm Mpoliecc 00paboTKU, XOTS peanun3aliusl MogoOHOro momxona
Ha MpaKTUKe TpeOyeT HATNYUS OOJIBILIEr0 KOJIMYECTBA MaMSITH, a TAKKE MPUBOINUT K yBe-
JIMYEHUIO 3arPy3KU LIEHTPATBHOIO MPOIIECCopa.

B rnaBe aHanu3upyeTcsi METOAMKA, 3aKJTIOYAIOIIASICSI B UCTIOJb30BAHUU YCTOWYM-
BbIXx XML-00bekTOB. OHa Tak:Ke U3BECTHA IIOJl Ha3BaHUEM 06padomka depegves (tree
processing). B 3ToM cityyae mpocMarpuBaeTcss Habop pas3ivMyHbIX MOIYJiel U cTpaTe-
ruit, coznaroTcss XML-nepeBbst U OMpenesiioTCsl METOBI TOCTYNa K HUM, BKJTIOYast
CTaHIIApTHYIO OOBEKTHYIO MOAe)b ToKyMeHTa (Document Object Model, DOM). Tak-
K€ paccMaTpUBAIOTCS peai3aliysi ObICTPOTO JOCTYIA K BHYTPEHHUM paszieiaM JOKY-
MeHTa ¢ roMolblo XPath 1 Metonsl 3¢ GeKTUBHON 00padOTKU IE€PEBbEB.

XML-:p,epeBbsl

Kaxnpii XML-10KyMEHT MOXHO paccMaTpMBaTh KaK HAaOOp 0OBbEKTOB JaHHLIX, 00pa-
3YIOILMX allMKIIMYECKYIO CTPYKTYpY, KOTOpasi Ha3bIBaeTcs AepeBoM. Kaxapiii 0ObeKT,
WY y3ea, ABISETCH HEOOMBIION YaCThIO JOKYMEHTA, W IIPEICTABIISIET CODOM STIEMEHT,
(parMeHT TeKCTa UM UHCTPYKIIUIO 10 00paboTke. OUH U3 y3JI0B, HA3bIBAEMBbI KOp-
HeMm, CBSI3aH C IPYTUMU Y3JTaMU, KOTOPBIE CChUIAIOTCS HA CJIEYIOIINE Y3JIbI, U T. 1. BIUIOThH
JI0 U30JIMPOBAHHBIX Y3710B. Eciau n300pa3uth 3Ty CTPYKTYpY B Buie rpada, momaydum
KapTUMHKY B BUJE epeBa.

Hcnonb3oBaHue AepeBbeB 1isl npeacTapieHus XM L-10kyMeHTOB BecbMa MOJIe3HO.
B cwty aumKIMYHOM TPUPOBL epeBa 11 €ro 00pabOTKKU MOXKHO UCIIOJIb30BATh I10CIe-
JOBaTeJIbHbIE METOBI TOCTYIIA, HE OMAacasiCh «yBSI3HYTb>» B OECKOHEUHOM LiMKie. Kak u
B CJTydae C IEpeBOM KaTajioroB (paiijIoBOI CUCTEMBI, PACITIOIOXEHKE JTI0O0ro y3/1a MOX-
HO TMpPeICTaBUTh B BUJIE MTPOCTON COKpallleHHOM 3amnvcu. JIto0yro BETBb AepeBa MOXHO
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BBIICJINTh, C(DOPMUPOBAB MEHbILIEE T10 pa3Mepy AepeBo. [103ToMy UCXOIHBINM OOBEKT ITO-
JIOOHOTIO THIIA MPEACTaBISIET COO0 00beAMHEHE MEHBIIIMX 10 pa3Mepy IEPEBbEB, CBSI-
3aHHBIX B KOPHEBOM y3Jie. B pesynbraTe Bcsi MH(MOpMaLKs XpaHUTCSI B OMHOM MecTe, a
TTOMICK MOXHO OCYIIIECTBIISITh TaK K¢, KaK B 0a3¢ JaHHBIX.

J17151 II060TO MPOrpaMMKCTa BO3MOXHOCTb ITPeICTaBIeHNsI JaHHBIX B BUIE PA3BETB-
JIEHHO# CTPYKTYpBbI 0O€eCreurBacT yIpolleHue pernaeMblx 3anad. [1pu o6padoTke norto-
KOB IIpOrpaMMe-aHaIn3aTopy MPUXOIUTCS 3allOMUHATh M’HO)Ke'C'TlBo TEeKYILIUX JeTaJICH,
VICTIONIb3YEMBIX ISl TIOCTPOEHMSI CTPYKTYp 6oJiee BBICOKOTO YPOBHS MM BHIBOAA MH-
¢opmanuu Ha nevyats. [Tpu paboTe co CIOXHBIM JOKYMEHTOM 3TOT MPOLIECC MOXET MPH-
BECTH K ITyTaHMIIE, a ITOIBITKA O0OBEINHUTE (DPAarMEHTHI nl{d)opmguun, OTHOCSIIUECS K
Pa3IMYHBIM YacTSIM JOKYMEHTa, — K U3JIMIIHEMY NiepeHanpsokeHuto. Eciy xxe padotath .
C JOKYMEHTOM, IIPpE€ACTaBJICHHBIM B BUAC ICPEBA, BCS I/IH(I)OpMaLII/IH MOXKET 6bITb JIETKO
npocMmotpeHa. [lpu aToM moTpedyeTcs JIUIlb yKa3aTh B TEKCTe MPOrpaMMbl MECTOHA-
XOXIEHME HYXKHOTO y371a, M aHAIM3aTop BhIOEpeT TpeOyeMyto MH(OPMAIIUIO.

K coxaneHuio, HUYEro He AaeTcs JapoM. 3a ymoOCTBO JOCTyMa K JIIOOOMY MECTY
JOKYMEHTa TIPUIETCS pacIlauynmBaThCsl. Bo-TiepBbIX, TIpoliecc MOCTPOSHUS IepeBa 3a-
HMMAaET MHOTO BPEMCHU 1 COITPOBOXKIACTCSA YaCTbIMU OGpEU.LlCHI/IﬂMI/I K HEHTpaJIbHOMY
nporeccopy. KoandecTBo BBHIMOJHSIEMBIX ONEpalMili pacTeT B cliyyae NPUMEHEHUSI
06’bCKTHO—OpI/I€HTI/IpOBaHHbIX METOOOB. TaK)Ke NMPUXOIUTCA pacIuia4ynuBaTbCsd OOITOJI-
HUTEJIbHBIM O0BEMOM MaMSITU, TTOCKOJIBKY MPU pacIipelieieHu OObeKTOB B IepeBe
TpeOyetcsi peepBUpoBath MecTo. [Ipu padoTe ¢ GONBIIMM TOKYMEHTOM (Hampumep, co-
JepXKallluM HECKOJIbKO MUJIJIMOHOB y3JTOB), 3TO MOXET ITPUBECTU K ITOABJIICHUIO JOITOJI-
HUTEJIBHBIX Ipo0sieM. TeM He MeHee, pUMEHEHHE AePEBhEeB OMpaBIaHo (0COOCHHO B
Ciyda€ NMpMEHEHMA OIITUMU3NPOBAHHOI'O KO,Z[a).

npl/l OITMCaHUM OCPEBBEB U B3aMMOOTHOILICHMA YaCTO YIIOMMHAIOTCS I'€HEAJIOTrUu-
YecKue TepMUHBI. Y3eJ1, CoIep Kallliii OTBETBIICHUS, HA3BIBAIOT podumensckum (parent)
10 OTHOIIIEHUIO K BETBSIM, KOTOPbIE B CBOIO O4Yepenb Ha3bIBAIOT douepHumu (child) y3-
JIaMH1 TI0 OTHOILIEHUIO K comepxaiieMy ux y3iay. COOTBEeTCTBEHHO TEPMUHBI HOMOMOK
(descendant), npedok (ancestor) n bausney, (sibling) 6JIM3K1 K CBOMM TPaaULIMOHHBIM
3HaYeHUsIM. TakuMm oOpa3oM, JBa y31a-0In3Hella UMEIOT OOUH POIUTENILCKUI y3er, a
KOPHEBOI1 y3eJI SIBJISIETCSI IPEIKOM JUTSI BCEX Y3JIOB B IEpEBE.

CyllecTByeT HeCKOJbKO Pa3HOBUIHOCTEN NepeBbeB, MIPUYEM BBIOOP KOHKPETHOI
peanu3anuy 3aBUCUT OT pelllaeMoii 3amauun. biaromapst 3ToMy peaji3yloTcsl pasind-
HBIE TIOAXOMBI K ITOCTPOSHUIO MOJIENIV TIOKyMeHTa. HampuMep, 00beKTHYIO CCBUTKY MOX-
HO ITOMECTUTD B Y3€II, OTIICHCHHbIﬁ OT TEKCTa, NJIN OCTaBUTh €€ B NCXOIHOM MecTe. Ba>|<—
HO YIEJIUTh BHUMAaHUE CXeMe IOCTPOEHHUs KaXIOoro oTAeibHOro moayist. B Ta6m. 6.1
TIPUBEICHBI CTAaHIAPTHBIC BAPUAHTHI BEIOOpA pa3HOBUIHOCTEN y3JI0B.

Ta6nuua 6.1 OnpeneneHns cTaHnaAPTHLIX PA3HOBUAHOCTEN Y3108

Tun CeoiicTBa

onemeHT MmeHa, aTpnbyThbl, CCbIKN Ha Ao4YepHue y3bl

MpOCTPaHCTBO UMEH Mpedukec, URL

CWUMBOJIbHbIE AAHHbIE CTtpoka cMMBONOB

MHcTpykummn no o6paboTke  LleneBoi 06beKT, faHHbIe

KommeHTapum CuMBONbHas cTpoka

Cexumsa CDATA CTtpoka cMMBONOB

O6bekTHas ccblika MMs, TEKCT 3aMeHbl (CUCTEMHbIA AEHTUOUKATOP naeHTUduKaTop

n/vinu o6LWenoCTYNHLIN naeHTUdNKaTop)
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B normonHeHne K 3ToMy HabOpy B HEKOTOPBIX peaU3aIvsIX ONPENeIsSIIoTCs pa3HO-
BUIHOCTH Y3J10B i1 00bsaBiacHuit DTD, mo3Bossiiomuye mporpaMMUCTy TTOIYYUTh TOC-
TYIT K ONpPEISICHUSIM 3JICMEHTOB, OOBEKTOB, 3aIMCeid X aTpuOyTOB. MOTYT CYIIIECTBO-
Bath Y3716l st XM L-00bsB/IeHNI 1 OOBSIBIICHUI TUTIOB IOKYMEHTOB.

Moaynb XML::Simple

[Ipocreiitnyio Momeb AepeBa MOKHO HalTh B Momylie XML : : Simple, pa3paboTaHHOM
I'parTom Mak JImaom (Grant McLean). 3ToT MomyJb ITpeIHA3HAYCH JIJIsSI BHITTOJTHESHUS
olepaluii o 00paboTKe, YTCHUIO M COXpaHEHUIO (haiiyioB JaHHBIX. [IporpaMMmcTy He
CJIeIyeT YIIIyOIaThCSI B TOHKOCTH sI3bIKa XML 11 paboThI aHAIM3aTOPOB, — IOCTATOYHO
MPOCTO 3HATh, KAKUM 00Pa30M OCYIIIECTBIISIETCS] AOCTYM K Pa3TUYHBIM CTPYKTYpaM, UC-
MOJIb3YeMBbIM TSI XpaHEHUSI MOKYMEHTOB (HAIlpMep, K MaCCHBaM MJIU X3II-00BEKTaM).
B ymuctunre 6.1 onuceiBaetcs pocToit (haill JaHHbBIX, KOTOPbI MOXET UCIIO0JIb30BaThCsL
JUIST XpaHEeHUsI MH(OpMaLN.

Jinctnur 6. 1. daiin gaHHLIX NporpamMMbl

<preferences>
<font role="default">
<name>Times New Roman</name>
<size>l4</size>
</font>
<window>
<height>352</height>
<width>417</width>
<locx>100</locx>
<locy>120</locy>
</wWindow>
</preferences>

C nomotiibio Momysist XML : @ Simple MOXHO OCYIIECTBIISITh IOCTYIT K MHMOpMAUN

u3 (paitia JaHHBIX. B nmucTuHre 6.2 1eMOHCTPUPYETCS, KAKMM 00pa30oM MOXKHO IMOJy-
YUTh UH(OPMALINIO 00 aBTOMATUYECKU BHIOMPaeMOM 1ipudTe.

Jinctunr 6.2. Mporpammva, NpyMeHsiemas s BbIOOPKX CBeAEHWIA O LupudTax

use XML::Simple;

my $simple =XML : : Simple->new(); # Jinaymasmarimst o6bekTa.

my Stree = §simple->XMLin( './data.xml' ); # Cusremamve,

# coxpaHerme OOKyMEHTa .

# TeCcTMPEOBRaHVE Ha TPEIMET HAJIMIS K JOCTYIIA K AepeBy.

print "The user prefers the font " . Stree—>{ font }>{ name } . " at "

Stree—>{ font }—>{ size } . " points. \n";

CHavayia THULIMaIM3upyeTcss OObeKT XML : : Simple,3aTeM BBI3bIBACTCS BCTPOSHHBIIA
meton XM Lin () . B pe3ynbrate aHaiim3aTop BO3BpalllaeT CChUTKY Ha KOPEHb IepeBa, KO-
TOPBII MPENCTABISIET COO0I NEPAPXUUECKYIO CTPYKTYPY, COCTOSIIITYIO U3 X3I1I-O0bEKTOB.
HMmeHa p71eMeHTOB SIBJISIIOTCS KITIOYaMU K X3II-00beKTaM, a X 3HAUYEHUST — CTPOKaMu
WJIN CChUIKAMU Ha JAPYTUE IJIEMEHTHI X3111-00beKTOB. [1omobHast opranuzaiiys obecre-
YUBaeT yAOOHBIM M OBICTPBINM TOCTYII K JIFOOOM YacTH JOKYMEHTA. '

. C uenplo HaIIAHOM JEMOHCTPALlMyU 9TOM MIEW PACCMOTPUM MPUHLMIIBI OpraHu3a-
LIMU TAHHBIX C TIOMOIIbI0 Moay/si Data: : Dumper, mO3BOJISIIONIETO CO31aBaTh MOCTEI0-
BaTeJIbHBIE CTPYKTYPbI JaHHBIX. [[006aBbTe B KOHIIE MPOrpaMMbl CJIEIYIONINE CTPOKU:
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use Data: -:Dumper;

print Dumper( Stree ) ;

Pe3yrsTaT OymeT Cremyiomy:

Stree = {

"font' => {
‘size' = 14",
‘name’' => ‘'Times New Romen'.,
rrole' > 'default’
.
‘window' => {

»loex' => 1067,
vlocy' = "128°',
sheight + => 352",
‘width' => '417'

}:

INepemenHas $tr e e onuchIBaeT KOPHEBOI ANIEMEHT fepeBa, <preferences>.B xami-
00BEKTE AOCTYIT K KaXK/1011 3armncu, KOTopasi TIpeICTaBIIsIeT CO0OI CCBIAKY Ha TOUEPHUIA
3JIEMEHT, < font> 1 <window>, OCYIIIECTBIISIETCS YePE3 WX TUTTBI. 3aTMCHU TTEPENAIOT CChLT-
KU Ha X3II-00BEeKThI, MPEICTABISIONIME TPETUI YPOBEHB 3JIEMEHTOB. B KauecTBe monoo-
HBIX 00BbEKTOB B IAHHOM CJTy4ae BBICTYMAIOT CTPOKU, IMPEACTABISIIONINE TEKCT, KOTOPBI
HaXOAUTCS B PEIbHBIX 3jIeMeHTax aiia. JJocTym Ko BceMy JOKYMEHTY OCYIIECTBIISI-
€TC$1 C TIOMOILLIBIO TTIPOCTOM CTPOKHU, 00pa3zyeMOit X31I-CChUIKAMU.

[TpuBeneHHbI TpUMED HE CUIIKOM CJIOKEeH. becrpobieMHoe mpruMeHeHe MOIYJIsT
XML: : Simple o0OBsSCHSIETCSI TEM, UTO 3[IECh PeaTM30BaHbI MPOCTEUIIINE BO3MOXHOCTH
XML. O6parnte BHUMaHME Ha (haiyl JaHHBIX. 31eCh UMEHA 3JIEMEHTOB-0JIM3HEIIOB HI
pasy He TTOBTOPSIIOTCS, TTOCKOJIBKY X3III-O0bEKThI HE JOMYCKAIOT TyOJIMpPOBAHUS.

Ecnu xe Bo3HMKAET cUTyalusi, YpeBarasi MOsIBICHUEM COBMAIAIONTMX UMEH, MOIY/Ib
XML: : Simple mipemnaraet pemieHue. Koroa ajaemMeHT obiagaeT AByMsI WIx 0oJjiee Jo4ep-
HUMU 2JIEMEHTAMU C OAUHAKOBBIMY UMEHAMU, UCTIOIB3YETCS CITUCOK MTOJOOHBIX UMEH B
rpyre. COOTBETCTBYIOIIMIA TPUMEP MOXKHO HANTU B JINCTUHTE 6.3.

Jinctunr 6.3. Boree cnoxHas nporpammMa, 06pabaTbiBatoLLas haiinbl AaHHbIX

<preferences>
<font role="console">
<size>9</size>
<fname>Courier</fname>
</font>
<font role="default">
<fname>Times New Roman</fname>

<size>l4</size>
</font>
<font role="titles">
<size>10</size>
<fname>Helvetica</fname>
</font>
</preferences>

3nech 3amada momyJist XML : : Simple ObL1a ycitoxkHeHa. B omHOM CTpoke HaXOmsITCs
TpU aneMeHTa < font>. KakuM xe o6pasom oHU paznunuarorcsi? O6paTute BHUMaHUE Ha

CJIEYIOUIYIO CTPYKTYPY JaHHbBIX:
$tree = {
"font' => |
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"fname' => 'Courier’,
'size’ =>"'9",
role’ => 'console’

|
{'fnane' = 'Times New Raman',

'size' = '14',

'role' = 'default'

Y,

{

'frame' = 'Helvetica',
'size' = ‘10",
'role' = 'titles'

h

3HayeHue nepeMeHHON font — 3TO CChIJIKA Ha CIIUCOK X3II-00beKTOB, KaX/bIi U3
KOTOPBIX MOJIEJIMPYET OJUH U3 31eMeHTOB cemeiicTBa <font>. YToObl BHIOpaTh HEOO-
XOIMMBIN IIPUT clienyeT oCcylecTBUTh PSl UTEPALIMiA MO CITUCKY 10 TeX Mop, MoKa He
OyzeT HaiiieH Hy>KHbIi 2JieMeHT. biiaronapsi MCnoJib30BaHMIO MONOOHOTO Tpoliecca Mpo-
0JieMa ¢ OIMHAKOBbIMA MMEHaMU OOBEKTOB-0JIM3HELIOB pa3pelaeTcsi aBTOMaTUUECKH.

B nocnenHem (aitie naHHBIX HEKOTOPBIM 3JIEMEHTaM ObLTM Ha3HaYeHbl HOBbIE aTpU-
OyTbl. 371€Ch OHU SIBJISIIOTCS JOYEPHUMMU TI0 OTHOIIEHUIO K TIPEIIIeCTBYIOIIUM 3/IeMEH-
taM. KoH(MAUKT MexX1y nMeHaMu aTpuOYTOB U JJOYEPHUX 3JIEMEHTOB BO3MOXKEH, HO 3Ta
Mpo0JieMa pelliaeTcsl Tak e, Kak M B cliydae TyoJrMpoBaHUsSl UMEH OObEKTOB-0IM3HELIOB
onHoro nipejaka. [Toaromy nomoOHbBINM MOAX0M BeCbMa MPaKTUYEH.

Mp1 yke 3HaeM, Kak HampaBJisiTb X M L-1okyMeHThb B TIOTOK BBOJIA TIPOTpaMMbl, HO
el1e He 03HAKOMJIEHBI ¢ oriepaliyeit 3armucu B daii. 11t BBIMOJIHEHUS 3TOM orepaln
MOZYJIb XML : : Simple MpemiaracT METO/, NMPeAHA3HAYEHHbIN CIIEHUAIBHO [1J1S BEIBOA
XML-10KkyMeHTOB, XML_Out (). MoXHO, TaKXe, UBMEHUTD CYIIECTBYIOILYIO CTPYKTYPY
WJIW CO37aTh HOBBIN JOKYMEHT M3HavalbHO, MIOCTPOUB CTPYKTYPY AaHHBIX, KaK MoKa3a-
HO BHIIIIE, U 3aTeM Ilepeaarh ee MeTomy XML_Out ().

Hcxonst u3 3Tix coobpakeHMit, MOXKHO IIPUIMTH K BBIBOAY, UTO MOIYJAbXML: :Simple
WICATbHO TIOAXOAUT ISl 00pabOTKU MpocThix XML-T0KYMEHTOB; 3aTpYIHEHUS MOSIB-
JISIFOTCS MIPY TIOSIBJIEHU Y 00J1ee CIOXKHBIX JIEMEHTOB pa3MeTKU. B yacTHOCTH, He MOTYT
OITHOBPEMEHHO 06GpabaThIBaThCS JOUEPHUE TEMEHTHI M TEKCT (CMEIIaHHOE CONMEePIKU-
Moe). Pasnyarorcs ToNbKO TaKUe TUTIBI y3JI0B, KaK 3JIEMEHTHI, aTPUOYTHI ¥ TEKCT (Apy-
MMM CJIOBAaMU MHCTPYKLIMHU 110 00padoTke miu cekumy C DATA). Tak Kak X311-00beKThl
HE COXPaHSIIOT MOPSIOK 3JIEMEHTOB, ITOC/IEIOBATEILHOCTD MOXET ObITh HapylueHa. Eciu
HM OJTHA U3 TIepeYUCIeHHBIX MPo0IeM He SIBJIIeTCSl aKTyalbHOW, MOXEeTe CMENIO BOC-
MOJIb30BaThCsl MOMyJieM XML : : Simple. B pesynbrate ontuMusupyeTcs peliieHre MHO-
I'MX 3324, CBOAATCS K MUHMMYMY HegocTaTku XML-pa3meTku, a Takke obecrieurBaeT-
¢ yIOOHBIN JOCTYM K TaHHBIM. '

Pexxknm nepeBa moayna XML::Parser

B rnaBe 4 ananuzatop XML :Parser ucrosnb3oBaics 1Sl TeHEpUPOBaHYsI COOBITHUI, KO-
TOpBIE YITPABIIIN TIPOrpaMMaMH 00PabOTKY TIOTOKOB JaHHBIX. OKa3bIBaeTCs, 3TOT re-
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HepaTtop COOBITHI MOXKHO Takke MPUMEHSITh 17151 (popMupoBaHus aepesbes! JIuctunr 6.4
MpeaCcTaB/IsieT cO00i UBMEHEHHYIO TTPOrpaMMy CUMTBhIBAHMSI YCTAHOBOK. 37€Ch BBITTOJ-
HsteTcs BbI3oB XM L-aHanm3zaTopa XML : : Parser ¢ Lie/Iblo TPOBEACHNS aHaIM3a 1 TOCT-
pOeHus AepeBa.

JiuctunHr 6.4. Vcnonb3oeaHne aHanm3artopa XML: :Parser 0519 NOCTPOEHVS aepesa

# VMHnumanmsaums aHanmsatopa U CYMTbIBaHME ¢aiina.
use XML::Parser;

Sparser = new XML::Parser( Style => 'Tree' );
my Stree = $parser->parsefile( shift @RV );

# BbIrpy3ka cTpykTypbl.

use Data::Dumper;

print Dumper( Stree );

[1pu BBITOJIHEHUM KOJA U3 TUCTUHTA 6.4 Ha Oase aiina OyaeT roiydeH Cieayonmi
pe3yJIbTar:

Stree = | '

'preferences', [
{}, &, '\n",
‘font’,
{ role’ [—{>} console]} 0, "\n’,
S|ze
'fname’, () "Courier’ } 0, "\n'
]. 0, '\n',
'font',
{ ‘role’ —> ‘default' }. 0, '\n',

‘fname', [ {}, O, '"Times New Raren' ], 0, '"\n',
'size', [ {}, 0, '14* 71, 0, "\n'
1,0, "\n",
'font' [

{ role = 'titles' }', 0, '"\n',

'size', [ {}, 0, '16'], 0, '"\n',
"fae', [ {}, 0, 'Helwvetica' 1, 0, '\n®
1,0, "\n",

I

Bra cTpyKTypa sBjsieTcst 6ojiee CI0XKHOM, YeM Ta, YTo ObLIa MojlyueHa B pe3yJibTaTe
npuMeHeHust MoayJist XML : : Simple. 3aech XpaHUTCSI MHOTO JOTIOTHUTEIbHOI HHGOD-
MalliH, B TOM YMCJIE THITBI Y3JI0B, MX TOPSIIOK Y CMEIIaHHbIN TeKCT. Kask bt y3en npej-
CTaBJIEH OJHUM WM IByMsI OObEKTaMU CIHUCKA. DJIEMEHTbI CTPYKTYPbI COCTOST U3 ABYX
00BEKTOB: HAMMEHOBAHWA U TIEPEYHS €T0 CONEPKMMOro. TEKCTOBBIE Y3JIbl 3aKOAMPOBA-
HbI C IPYUMEHEHUEM HYJIS U CIIEMYIOIIMX 32 HUM 3HAaYeHW, HAXOMSIIIUXCS B CTpoKe. Bee
aTpuOYTHI JIEMEHTA XPAHATCA B XOII-00BEKTE B KAYECTBE MEPBOTO 0OBEKTa U3 KOHTEK-
CTHOTO cricKa. Takke COXpaHEHBI CITYXKeOHbIE CMMBOIIBI, KOTOPBIE TTPEACTABIISIOTCS
HyseM win \M. Tak Kak CIHUCKU Npy3BaHbI MiepenaBaTh COIEPKUMOE 3JIEMEHTOB, TOpsI-
JIOK Y3JIOB COXpaHSIETCsI. DTO OOCTOSTENLCTBO MMEET 3Ha4eHME IJIsI HEKOTOphIX XML-
JIOKYMEHTOB, HalIPUMeED, 17151 KHUT WA (DMJIBMOB, B KOTOPBIX COCTaBJISTIOIIME 3JIEMEHTHI
00pa3yloT HEKOTOPYIO IOCIEA0BATEIBHOCTD.

B nanHoM ciyyae aHanu3atop XML : Parser He 1T03BOJIsIET BEIBOAUTh XM L-10Ky-
MEHTBI, KaK B citydae ¢ MmoaysieM XML : : Simple. [I71s roaydeHns 3aBEPIIEHHOTO YHU -
BEpPCATLHOTO PEIICHUS TTOTPEOYeTCs IMIPUBIIEYb HEKOTOPhIE 0O BEKTHO-OPUEHTUPOBAH-
HbIE METOIBI.
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Mooy XML: :SimpleObject

BcTpoeHHbIe TUTIBI JAHHBIX XOPOIIY BO MHOTMX CUTYAIIUSIX, HO TIPU YCJIOKHEHUU CTPYK-
TYpbI IPOTPAMMBI JIJI5T TIPEACTABIICHUST OOBEKTOB MOTYT MTOHAOOUTRCS 0OJIee UBSIIIHBIC
uHTepdericol. Takue mpoieaypbl, Kak MPOBEpKa TUTIOB Y3JI0B, MOUCK MOCETHETO J0-
YepHEero 2JIeMEHTA B JIEPEBE WM 3aMeHa METONIA TIPEICTABICHUS JaHHbBIX 0€3 OTHOBpE-
MEHHOT'O U3MEHEHUS OCTABILIEHCS YaCTU MPOTPAMMBI, TIPOILE OCYIIECTBIISITH C TIOMOIIIBIO
00BekTOB. He ynuBIIsIiiTeCh, HO KOIMYECTBO OOBbEKTHO-OPUEHTHPOBAHHBIX XM L-00BeK-
TOB HE TIO[IIAETCSI TOYHOMY MPOTHO3UPOBAHUIO.

0030p 00beKTHBIX MOzeIel 111 X M L-iepeBbeB HauHeM c MOyt XML : : S impleObject,
paszpadortanHoro JIsHoM bpaitanom (Dan Brian). 3meck ncrmonb3yercs CTpyKTypa, BO3-
BpallaemMasi aHaamzaropoM XML : : Parser, BeImofHsIIOIUMCS B pexxume nepesa. [1pu
9TOM BBITIOJIHSIETCSI TIEPECTPOKa U3 MEePapXUYECKOTO CITUMCKA B UEPAPXUI0 OOBEKTOB.
Kaxnpiit 00beKT MpeACTaBsieT MEMEHT U 00ECTIeUMBAECT METOIBI TOCTYTIA K TOYEPHUM
aneMeHTaM. Tak e KaK 1 B ¢Iydae CITOJIb30BaHMsI MOmy/Ist XML : : Simple, uMeHa ae-
MEHTOB TEePENAI0TCs apTyMEHTaM METOMIOB, YTO U TO3BOJISIET MOMYYUTh K HUM JOCTYII.

PaccmoTpum, kakue ke TperuMyIecTBa CBSI3aHbl C TPUMEHEHUEM 3TOTO MOIYJISI.
B nuctunre 6.5 nokasaH npoctoit aii JaHHbIX, IPEACTABISIOIINI TEeHeal0IMYeCKoe
nepeBo. Celfyac MBI HaITMIIIEM IIPOTpaMMy, BBIIOJIHSIIONIYIO pa30oop ¢haitia ¢ mocTpo-
eHreM OOBEKTHOTO JepeBa, a TakKe 00XOJ AepeBa C 1IeIbI0 BHIBOMIA HA MeYaTh TEKCTO-
BOTO OTTMCAHUSI. :

JInctuHr 6.5. NeHeanormyeckoe Oepeso

<ancestry>
<ancestor><name>Glook the Magnificent</name>
<children>
<ancestor><name>Glimshaw the Brave</name></ancestor>
<ancestor><name>Gelbar the Strong</name></ancestor>
<ancestor><pname>Glurko the Healthy</name>
<children>
<ancestor><name>Glurff the Sturdy</name></ancestor>
<ancestor><name>Glug the Strange</name>
<children>
<ancestor><name>Blug the Insane</name></ancestor>
<ancestor><name>Flug the Disturbed</name></ancestor>
</children>
</ancestor>
</children>
</ancestor>
</children>
</ancestor>
</ancestry>

TekcT Hailieii ITporpaMMBbI IIpeICTaB/IeH B IMcTUHIE 6.6. CHavana moaysib XML :Parser
pazoupaet aiisr, GopMHUPYS IEPEBO, TTIOTOM IIEpPEeIacT Pe3yIbTaT KOHCTPYKTOPY MOMY-
mo XML: :SimpleObject.3arem mpoiienypa begat () mociaenoBaTeIbHO OOXOIUT Aepe-
BO U PEKYPCUBHO BBIBOAMT TeKCT. OOXOms KaKIbI 3JIEMEHT U Mperoiarasi, Yto OH
SIBJISIETCSI TIPEIKOM, TIpOrpaMmMa oTodpakaeT ero uMsi. Eciu cyliecTByIOT fouepHue 3J1e-
MEHTBI (3TO MOXHO y3HaTh, IPOBEPUB, BO3BpAIIIACT JIM TOYSPHUI METOI OTIPEICIICHHOE
3HaYeHMeE), MporpamMma OImycKaeTcsi Ha HUXKHWI YPOBEHb JiepeBa C LIE/IbI0 BBITIOJTHEHUS
COOTBETCTBYIOLLEN O0OpabOTKM.
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Jluctuur 6.6. NMporpamma XML::SimpleObject

use XML::Parser;
use XML::SimpleObject;

# Pazbop daia maHHBEX U TIOCTPOSHME OOBEKTa Aepesa.

my Sfile = shift @ARGV;

my Sparser = XML::Parser->new( ErrorContext => 2, Style => "Tree" );
my Stree = XML::SimpleObject->new( $parser->parsefile( $file ));

# BoBOI TEKCTOBOI'O ONUCaHUA.
print "My ancestry starts with "; -
begat ( $tree->child( 'ancestry' )->child( ‘'ancestor' ), '' );

# Ormcarme TIOKOJIEHMST NPEeAKOB.
sub begat { :
( Sanc, $indent ) = @_;

# BoBOI MMEHNM IIOEOKA. _
print $indent . Sanc->child( ‘'name’ )->value;

# TIov B TIOTOMKOB BBRIIOJIHATE PEKYPCHUIO.
1f( Sanc->child( 'children' ) and Sanc->child( 'children*' )-
>children ) {
print " who begat...\n";
my @children = Sanc->child( 'children’ )->children;
foreach my Schild ( @children ) {
begat ( Schild, $indent . ' ')

} else {
print "\n";
14
4

C 1es1BIo TTPOBEPKU MPOrpaMMBbl 3aIyCTUM €€ Ha BbITToIHeHWe. OTCTYITBI B KOJIE T0-
3BOJISTIOT MPOWITIOCTPUPOBATH TTPOLIECC CITyCKa TI0 TeHealOTHYeCKOMY IepeBy:

My ancestry starts -with Glocok the Magnificent who begat
Glimshaw the Brave

Gelbar the Strog
Glurko the Healthy who kegat...
Glurff the Sturdy

Glug the Strange who begat...
Blug the Tnsane
Flug the Disturied
J71s1 mocTyma K JaHHBIM O0BEKTOB OBLIH MCITOJIb30BaHBI HECKOIBKO MeToHOB: child ()
BO3BpaIacT CChUIKY Ha 00beKT XML: : SimpleObject, mpencTaBIsSIIOLINiA JOYSPHUIA I1e-
MEHT UCXOTHOTO y351a. Meton ch i 1dren () Bo3BpaliaeT CIIMCOK TaKKUX CChUTOK. C IToMo-
1bIo MeToga va lue () OCyLLECTBIISIETCS IIOMCK y3/1a C CUMBOJIbHBIMM JAHHBIMU U BO3Bpa-
IIaeT CKaISIpHyIo BemuuHy. [1py nepemade apryMeHTOB 3TUM METOIaM OTrpaHUIMBACTCS
MAana3oH [TOUCKa TEMU TUIIAMU y3J1013 KOTOPBIE COOTBETCTBYIOT I1a0ioHy. Hampumep, ¢
noMonibio Merona child ( 'name’ ) BEIOMparoTCS DJIEMEHTBI < name > B Habope J1o4YepHUX
aneMeHTOB. Eciu monck GbUT HeyauHbIM, METOI BO3BPALIAeT 3HaYeHue undef.
OmnucaHHass METOOMKA XOPOIIIA TSI Hadaia, OMHAKO OHA HE TOAWTCS TP BBITIOTHE-
HUM HEKOTOPBIX IIPUKJIATHBIX 3a1a4. Bo3MOXHOCTB JOCTYIIA K Y3JIaM OrpaHMYeHA JIBY-
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MsI METOaMM: BEIOOPOM JOYEPHUX JIEMEHTOB MJIM BhIOOpOM MX cnucka. Ho moctym k
3JIEMEHTY 10 MMEHU He JOITyCKAEeTCsI, €CJIM XOTsI Obl IBa 37IeMEeHTa 00/1afaioT OJUHAKO-
BBIMU UMEHAMMU.

K coxanenuio, 00beKThl pacCMaTpMBaeMOrO MOIY/ISL HE PacIojiaraloT MeTOAaMu
BBIBOAA Ha nedyatb XML-Koma, 1mo3ToMy pacriedarka ITomo0HOro JOKYMEHTa OKa3bIBaeT-
Cs1 HEMIPOCTBIM 3afaHueM. TeM He MeHee, HaYMHATh JIyYlille C IIPOCTOr0, TAK YTO U3YYUTh
BO3MOXKHOCTU 3TOI'0 MOMYJIsSI HE IIOMEeYaloT.

Mooy XML:: TreeBuilder

Monyns XML : : TreeBuilder siBisieTcst KJtaccoM (pabprKu, C TIOMOIIIBIO KOTOPOTO CTPO-
ntcs nepeBo 00bekToB XM L : : Element. Kitacc XML : Element HaciieqyeT maHHbBIC OoJice
craporo KinaccaXML : : Element, Bxomsiiero B coctaB maketa HTML : : Tree. [ToaTomy Moxk-
HO TIpeoOpa3oBbIBaTh (haiin B AepeBo ¢ nmomoiibio XML: : TreeBuilder, a st mepeme-
ILIEHUSI TI0 HEMY, BBIOOPKM JAaHHBIX M3 AepEBa WIH C 1IeJIbI0O U3MEHEHUSI CTPYKTYPHI Je-
peBa, IOITyCTUMO IIPUMEHSITh MeTonbl foctyiia XML :Element. O0paTuTe BHUMaHKE Ha
TO, YTO METOMBI JOCTYNAa MOXHO MCIOJIb30BaTh JIJIsI KOHCTPYUPOBAHMSI JepeBa Mo cod-
CTBEHHBIM MPaBUJIaM.

[Mpeanonoxum, 4T0 HEOOXOAMMO CO3AaTh MPOTPAMMY YIIPABJIEHUST TTPOCTHIM CITUC-
KOM 3aJIaH’i1 (C YCTAaHOBJICHHBIMH IIPUOPUTETAMM), KOTOPBIi XpaHUT 3armicyu B XM L-
daiine naHHbIX. Kaxaplii MyHKT cIMCcKa 00/1a0aeT «MTHOBEHHBIM» WJIN «I0JITOCPOYHBIM»
npuoputeToM. [IporpaMma MHUITMATU3UPYET CITUCOK, ECIIU OH ITyCT WX ecv (haiit oT-
cyrctByeT. [Tonb3oBareib MOXET 100aBUTH MYHKTHI, MCITOJIBb3YSI MEPEKITI0UaTeNu - i Wik
-1 (It yKa3aHUsI «CPOYHOIO» MU «IOJITOCPOYHOIO» IPUOPUTETOB). U HaKOHeu, npo-
rpaMMa OOHOBJISIET (Daiiyl JAHHBIX 1 BBIIAET PE3y/IbTaT HA DKPaH.

B nepoM parMeHTe Kona, IpUBeICHHOM B JIMCTUHIE 6.7, IIporpaMMa CO3IaeT CTPYK-
Typy AepeBa. Ecnu daitn maHHBIX HaiiieH, MporpaMMa BbITIONHSIET €T0 CUUTHIBAHUE C
JATbHEUIIIMM TIocTpoeHueM fiepeBa. Ecim e pe3ynbraT Mmoucka oTpulaTesieH, IepeBo
CO3IAETCS «C HYJIS».

JIncTtnHr 6.7. Jucnetyep cnvcka 3a0aHuni, 4acTb nepeas

use XML::TreeBuilder;

use XML: :Element;

use Getopt: :Std;

# TlapaMeTprsl KOMaHIHOM CTPOKM .

# -1 MTHOBEHHEI .

# -1 AONTOCPOUHLINA .
#

my %opts;

getopts( 'il', \%opts ) ;

# Vmamarmsaiyss AepeBsa.
my Sdata = 'data.xml';
my Stree;

# Ecm dail cymecTByeT, CIelyeT ero pasobpaTrb
# U ITOCTPOUTE HOEPEBO.
if( -r sdata ) {

Stree = XML::TreeBuilder->new( );
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$tree->parse_file($data):
# VHaye, C CaMOr0O HAYayla CO3IAETCS HOBOE IEPERO.
} else {
print "Creating new data file.\n";
oy @now = localtime;
my Sdate = Snow([4] . '/' . Snow([3];
Stree = XML::Element->new( 'todo-list', 'date' => Sdate );
Stree->push_content ( XML::Element->new( 'immediate' ));
Stree->push_content ( XML::Element->new( 'long-term' )) ;

}

J106aBUM HECKOJIbKO KOMMEHTapHUeB, UMEIOIIUX OTHOIIEHWE K MHULIMAIN3aIun
CTPYKTYpbl. MUHMMaIbHAsI CTPYKTypa (paiiyia TaHHBIX HOJKHA OBITh CJICHYIOIICH:

<todo-list date="DATE™>
<immediate></immediate>
<long-term></long-temn>
</todo-list>
[Tpn Hamauy s;1eMeHToB <immediate> n <long- term> HEOOXOMMMO JOOABUTH ITyH-
KThI pacniicanus. J1J1s1 3Toro ¢ momolsio Metoaa new () koHctpykropa XVL : : Element
cJeayeT cOo3laTh TPU JIEMEHTa. APTyMEHT 3TOTO METO/A MCIIOb3YeTCs JJIsl TIPUCBau-
BaHUs UMeH anieMeHTaM. [lepBbiii BEI30B METOMA COAEPXKUT TAKKE apryMeHT ' date’ =>
$date, UTO TO3BOJISIET CO3AaTh aTPMOYT C Ha3BaHUM "date". [locie oOpazoBaHus y3-
JIOB 3JIEMEHTOB, HEOOXOAMMO BBITIOJTHUTH UX CBsI3bIBaHUE. Meton push_content () go-
OaBJISIeT y3€1 B CIIUCOK COAEPXKUMOTO JIEMEHTOB.

Crenyrolasi 9acTh IIPOrpaMMbl OOHOBJISIET (paiiyl JAHHBIX, JOOABIISISI HOBBIN ITyHKT,
YKa3aHHBIHA MOJIb30BaTeNeM. MeCTO BKIIIOYEHUSI HOBOTO OOBEKTA BBIOUPAETCS C TIOMO-
LLIbIO MCIIOJIb3yeMOl OmLuu-nepexmodarens (-7 win -1). s BeiBoga XML-daiina
npuMeHsieTcst Metof as_XML, 4TO 1 ITOKa3aHO B JIUCTUHTE 6.8.

JIuctuHr 6.8. [lucnetyep cnvcka 3agaHnia, YacTb BTOpas

# [obGaBneHne HOBOW 3anucu un oOHOBNEeHMe dalina.
if( %opts ) {
my $item = XML::Element->new( 'item' );
$item->push_content( shift @ARGV );
my $place;
if( $Sopts{ 'i' }) {
$place = $tree->find_by_tag_name( 'immediate’ );
} elsif( $opts{ '1' }) {
$place = $tree->find_by_tag_name( 'long-term' )

$place->push_content( S$item );
}

open( F; ">$data” ) or die( "Couldn't update schedule” )
print F $tree->as_XML;
close F

W nHakomell, 3Ta mporpaMmMa BbIZaeT Ha TepMUHAJ TeKyllee paciucaHue. YToos! me-
pEeWTH OT paccMaTpPUBAEMOTO BJIEMEHTA K IOUEPHEMY BJIEMEHTY C YKa3aHHBIM UMEHEM
Tera, ucnojib3yercs meron find_by_tag_name(). Ecau non onucaHue noaxoasrt He-
CKOJIBKO 2JIEMEHTOB, METOJ] BBICTPAUBAET UX B CIUCOK. JIOCTYIT K COAepXXMMOMY dJie-
MEHTOB B CIIMCKE MOXET OCYIIECTBIISITCSI C TIOMOIIBIO ABYX METOMOB: attr_get i()
IpeIHAa3HAYeH Tl aTpuOyTOB, a as_text() — [UIS CUMBOJIBHBIX JaHHBIX. B mucTuH-
re 6.9 MpUBOANTCS TOCTICTHSIS YACTh ITPOrPaMMBI.
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JInctuHr 6.9. lncnetyep cnmcka 3agaHnii, YacTb TPETbA

# BeBOO paCTICaHMS . :

print "To-do list for " . $tree->attr_get_i( 'date' ) . ":\n";

print "\nlDo right away:\n";

my $immediate = $tree->Ffind_by tag_name( 'immediate' );

ray $count =1;

foreach my $item ( Simmediate->find oy tag name( 'item' )) {
print $count++ . '. ' | $item->as_text . "\n";

}

print "\nDowhenever : \n";

my $longterm = $tree->find_by tag_name( 'long-term' );

Scount = 1;

foreach my $item ( $longterm->find_by_tag_name( 'item' )) {
print $count++ . '. ' . $item->as_text . "\n";

}

YT06BI TPOBEPUTH TTPOTPAMMY, Mbl BKITIOUMJIU B (haiil TaHHBIX HECKOJIBKO BHI30OBOB
nporpamme (TIpoOeIbl M CMMBOJIBI TAOY/ISILIMKI YIIyYIIAIOT BOCIIPUSITHE KOJA):

<todo-list date="7/3">
<immediate>
<item>take goldfish to the vet</item>
<itamget agpendix removed</item>
</immediate>
<laog-tenm>
<item>climb K-2</itam> .
<item>decipher alien messages</item>
</long-ternm>
</todo-list>

Ha skpanHe oToOpaxkaeTcsl CIeOyIOIIniA pe3yJIbTaT:
To-do list for 7/3:

Do right away:

1. take goldfish to the wvet
2. get appendix removed

Do whenever:

1. climb K-2

2. decipher alien messages

MoayneXML::Grove

IMocnennsiss 0ObEeKTHASI MOZIEb, KOTOpAsi OyJeT pacCCMOTpEHa MEpe/1 MePEXoIoM K CTaH-
IAapTHBIM pelneHusiM, — Momyiib XML : Grove, nipemtoxeHHblii Kenom Mak-JIeomom
(Ken MacLeod). ITomooHo Momymo XML : SimpleObject, B maHHOM cliydac BBIBOI
Momaysist XML : :Parser B pexume JepeBa 3aMEHSIETCS MEePapXWYECKOU CTPyKTypoit
00bekToB. Paznuune B TOM, 4TO KaxKAblid y3eJsl TIPEACTABICH OTIEIbHBIM KilaccoM. Ta-
KUM 00pa3oM, ISl JIIOOOTO 3JIeMEHTa MOXET YCTaHABIMBATHCS COOTBETCTBUE C OOBEK-
ToM XML : : Grove: : Element, njs uHCTpyK1Mii 10 00pabOTKE — COOTBETCTBUE C OOBEK-
toM XML :Grove: : Pl ut. 1. TekcTOBbIE 27IeMEHTBI IPUMEHSIOTCS B KAYECTBE CKATSIPHBIX
3HAYCHUN.

Hpyrasgs 0COOCHHOCTh 3TOrO MOMYJISI COCTOMT B TOM, YTO OOBSIBIICHUS BO BHYTPEH-
HEM MOMYMHEHHOM Habope 00OBEANHEHBI B CITUCKU, JOCTYI K KOTOPBIM OCYIIECTBIISIETCST
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¢ momoIbio 00beKTaXML : : Grove. Kaxkmast CyIITHOCTB WIM 3aIIMCh OOBSIBICHUS TOCTYII-
HbI U1l oApoOHOro pa3dopa. Hampumep, criemyioliast mporpaMma, HoACYMUTLIBAET pac-
npeaeeHre 3JIEMEHTOB U IPYTUX Y3JI0B, a 3aTeM BBIBOIUT HA 3KPaH CIIMCOK TUIIOB y3-
JIOB U YACTOTY UX ITOSIBJICHUSL. _

CHavajla THULUAJIU3UPYETCsl aHAIN3aTop B CTUJIE «grove» (IIpU 3TOM MOIYITIO
XML :Parser cooOImaercst 0 TOM, YTO IUISI BBIIAYX pe3ysIbTaTa CJICAYeT UCIIOIb30BaTh
monynb XML : : Parser: : Grove):

use XML::Parser;
use XVL: :Parser: :Grove;
use XML::Grove;

my Sparser = XML::Parser->new( Style => 'grove’, NoExpand => "1" ),
my $grove = $parser->parsefile( shift @ARGY );

YToOBl MOJYYUTH IOCTYI K COOCPXKMMOMY OOBEKTa grove BBI3BIBACTCS METOII
contents (). OH BO3BpalllaeT CIMCOK, CONEPXKAILNI KOPHEBOM JIEMEHT, BCE KOMMEH-
Tapun win BHelmHUe Pl-mHmukaropel. Ilommporpamma tabulate() moacyuTeIBaeT

Y3716l U PEKYPCUBHO OOXOMWT IEPEBO B HAIPABJIEHUU «CBEPXy-BHU3». OKOHUYATETHHO
Ha TevyaTh BBIBOAUTCS CICAYIOIINI PE3yJIbTaT:

# 3Hakm Tabynauuu NS SNEMEHTOB M APYrux 'y3noa.
my %dist;
foreach( @{$grove->contents} ) {
&tabulate( $_, \%dist );
;})rint “\nNODES:\n\n";
foreach( sort keys %dist ) {
print "$_: " . $dist{$_} . "\n":
}
3nech MpUBeIcHA ITOAIPOrpaMMa, KOTopast YIUThIBACT KaKIbIi y3eII B IePeBe, TIPe/I-
CTaBJISIIOIINI COO0 OTHENBHBIN Ki1acc. JIJIsT TToMydeHsT CBEICHUI O TUTIC y3JIa MOXHO
npuMeHsITh MeTon ref (). B aToit Momenu aTpuOyThl HE OTOXICCTBIISIIOTCS C y3JIaMU,
a JIOCTy K HUM OCYIIECTBJISIETCSI C TIOMOIIBIO MeTona attributes () (kak 1 B ciydae
. ¢ Xau-oobekTamu). biarogapst metomy contents () mpolieaypa MOXeT ITPOA0IKATh 00-
pabOTKy TOYEPHUX BJICMEHTOB:

# [N MaHHOTO y37a M TabmAalE OrpeneNgeTcs Tl y37a,
# mobaBIsIeTCS YUMTHBAEMOE 3HAYEHVE M, TIOU HeOoGXOAMUOCTH,
# BHITOIHSETCST PEKYPCHS.

sub tabulate { _
my ( Snode, Stable ) = @_;

my Stype = ref( Snode );
1f( Stype eq 'XML::Grove::Element' ) {
Stable->{ 'element' }++;
Stable->{ 'element (' . Snode->name . '
foreach( keys %{$node->attributes} ) {
Stable->{ "attribute (S_)" }++;

)t

} .

foreach( @{$node->contents} ) {
&tabulate( $_, Stable );

}

} elsif( Stype eq 'XML::Grove::Entity' ) {
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Stable—>{ 'entity-ref (' . $node->name . ') ' }++;

} elsif( Stype eq 'XML::Grove::PI' ) {
Stable->{ 'PI (' . Snode->target . ') ' }++;

D elsif( Stype eq 'XML::Grove::Comment' ) {

}

Stable->{ 'comment' }++;

} else {
} Stable->{ 'text-node' }++
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Hwxe nemoHcTpupyeTcsl TUITMYHBIN pe3ysibTar, MOTyYeHHbI B Pe3yJbTaTe UCTOb-

30BaHUs BxomHOro XML-¢aitna maHHBIX:
NODES:
Pl (a):1
attribute (date): 1
attribute (style): 12
attribute (type): 2
element: 30
element (category): 2
element (inventory): 1
element (item): 6
element (location): 6
element (name): 12

element (note): 3

text

-node: 100



ObObeKkTHas
MOAENb OKYMEHTA
(DOM)

B 3T0i1 m1aBe MBI BepHEMCSI K paCCMOTPEHUIO CTaHAApTHBIX MHTepdeiicoB API coBme-
CTHO ¢ 0OLEKTHOI Moaenbio fokymeHTa (DOM). B miase 5 yke yIOMHHAIOCh O TIpe-
HWMYLIECTBAX, CBSI3aHHBIX C MPUMEHEHUEM 3THX OOBEKTOB, — COBMECTUMOCTh C APYTUMU
MPOrpaMMHBIMM KOMIIOHEHTaMU1 U TapaHTUPOBAaHHOE JOCTIKEHUE TPeOyeMbIX pe3yib-
taroB. Poims Monern DOM B mporiecce 06pabOTKM IepeBbeB aHATOTMYHA (QYHKITUSAM,
BBITIOTHSIEMBIX SAX B CiTydae MPUMEHEHUS TIOTOKOB COOBITHIA.

DOM u Peri

Ipumenenne monen DOM pekomennyetcst KoHcoprmymoM W3C. PaspaboraHHas B
KauyecTBE HE3aBUCUMOTO OT sI3bIKa MHTepdelica, BBIMOMHSIONIETo npeacTtapieHue XML-
JOKYMEHTOB B mamsiT, Moaeab DOM cyliecTByeT B pasiMyHbIX S3bIKaxX (HAIIpUMED,
Java, ECMAscript' unu Perl). B Perl umerorcs Heckonbko peanusanuii Mogenu DOM,
B TOM YK CJIe BOILIOLIEHHBIE B COCTaBe Momy/aeit XML : : DOM mXML: : LibXML

B T10 Bpems kak SAX omnpenensieT uHTepdelic METoIOB 00padOTYMKOB, Crieludu-
kanyss DOM noanepxuBaeT HabOP KJIACCOB, KaXIbIil M3 KOTOPBIX BHICTYIIAET B POJIU
uHTepdeiica 11 METOOOB, MPUMEHsIEMbIX 111 00padoTku XML-pa3sMeTKu orpene-
JnieHHoro tuna. CrenoBaTebHO, KaXIbliA 9K3eMILISIp 00bEeKTa YIPABIISIET ONPEICSICH-
HOI 4acThIO IepeBa, odecreurBasi METONbI JOCTYTIA, MO3BOJISIIOIINE T00ABIISITh, TIepeMe-
ILIATh WX U3MEHSTD Y3JIbl MO0 HaHHble. OOBIMHO 3TH OOBEKThI CO3MAIOTC adpuKoii
00sexKmos, Giarofapsi BO3SMOXHOCTSIM KOTOPOIl MPOrpaMMUICTY OCTaeTCsl BCETro JIMIIb
WHUILMATU3UPOBATh TPeOyeMbIii OOBEKT.

IIpu pa6ote ¢ moaennto DOM kaxapiit pparmentT XML-kona (Oyab 3TO 2JEMEHT,
TEKCT, KOMMEHTApUI1 WU KaKOW-JIMOO APYTOi BJIEMEHT) CJIEAYET MPENCTABISATh B BUIE
o0bekTa Node. AbcTpakTHbI Kitace Node paciimpsieTcst ¢ TOMOIIBIO KOHKPETHBIX KJTac-
COB, KOTOpbIE PeaIM3YIOT pasziuuHble TUMBI XML-pasmeTrku, B Tom uucie Element,

' SI3BIK, COOTBETCTBYIOLIMIA OGLIETIPUHATHIM CTAHAAPTAM, KOTOPBIN TOSBIJICS Tiocie JavaScript.
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Attr, ProcessingInstruction, Comment, EntityReference, Text, CDATASec tion i
Document. Ha ocHoBe aTux kiaccoB coznatorcss XML-nepeBbst B Monenn DOM.,

B cTanmapTHBIX BepCcusiX MOJEN TIPEAYCMOTPEHBI TAKXKe HECKOJIBKO KJIaCCOB, KOTO-
pBIC CIIy>KaT KOHTEHHEpaMU UIST y3JI0B. DTO YIOOHO MpH IepeMelllcHUN (pparMeHTOB
XML-kona ¢ mecta Ha MecTo. [IprMepoM mogoOGHOTo Kiiacca MOXKeT Cy>KUTh Nod eL 1 st,
MPEICTABISIIONINI YIOPSIAOYEHHBIN CITUCOK Y3JI0B, HAIPUMED, TIEPeYeHb BCEX T0Yep-
HUX 251eMeHTOB; NamedNodeMap — HeynopsimodeHHBINM HA0Op y3710B. OOBEKTHI U3 3TUX
KJTaCCOB YaCTO MCIIONB3YIOTCSI B KAUECTBE apryMEHTOB METOIOB UM BO3BPAIIIAIOTCS 00-
paTHO 3TUMU Xe MeTogamu. OOpaTuTe BHUMAHKME Ha TO, YTO PaCCMaTPUBAaEMbIe OOBEK-
ThI OKa3bIBAIOT BIMSIHUE HA COCTOSIHUE JOKyMeHTa. Mi3MeHeHre OMHOro U3 HUX HeMe/l-
JICHHO BJICYET 3a CO0OI U3MEHEHUE y3JI0B B CAMOM IOKYMEHTE.

B xome npucBanBaHus MMEH KilaccaM U MeTomam Monesis DOM omnpenessier ToabKO
BHELIHUI BUJ peaM3alliy MpoLecca, OCTaBIssi BHYTPEHHIOIO CTPYKTYPY Ha yCMOTpe-
HHE pa3pabOoTYNKOB. B JaHHOM cllydae He YUUTBIBAIOTCS OCOOEHHOCTH, CBSI3aHHBIE C
VIpaBJIEHUEM TAMSTHIO, CTPYKTYPaMM JaHHBIX 1 aJITOPUTMAMM, TaK KaK OHU MOTYT 3a-
BHCETh KaK OT IIPUMEHSIEMOTO SI3bIKa POrpaMMUPOBAHUsI, TAK ¥ OT 3aIIPOCOB ITOJIE30Ba-
TeJtsl. 3aKas3bIBasi KOMMIO KITIoUa CJIECAPIO, 3aKa3UMK MOXET He 3HATh, KAKMM 00pa3oM
YCTPOEH 3aMOK, €MY JOCTaTOYHO 3HATh, YTO AYOJIMKAT KITFOUa OTKPOET 3aMOK. AHAJIO-
TMYHO CITELU(DUKALIM BHEIIHETO BMA YIIPOILIAET CO3MAHNE PACIIMPEHUIA )T HACTIE-
CTBEHHBIX MOJIYJIEH, COTNIACOBAaHHBIX CO CTAHAAPTOM. [Ipy 3TOM He rapaHTUPYETCST CO-
3IaHKe ONTUMAILHOIO WA OBICTPONEHCTBYIOIIETO KOMA.

Mogenr DOM mnpezacrapisier 60JIBIION HAOOP CTAHAAPTHBIX MEXaHM3MOB, CIIOCO0
IMPUMEHEHUSI KOTOPBIX CUIIEHO 3aBUCUT OT MMEIOLIETOCS YPOBHSI MX COBMECTUMOCTH.
Kaxnplii craHmapT orpenensieTcsl Ha IBYX YPOBHSIX (CKOpO IIAHUPYETCS ITOSIBIICHUE
TpeTbero ypoBHs). Bepcus DOM 1 6bLia BoiyieHa B 1998 romy, a Bepcust DOM?2 mo-
SIBUJIACh HECKOJIBKO TTo3nHee. OCHOBHOE pasinuKe MEXIY YPOBHSIMA COCTOUT B TOM,
4TO OOJIEE TTO3IHUIA BBIYCK MOMIEPKMBAET IIPOCTPAHCTBAa UMEH. Ecii ux He UCITONb30-
BaTh, TO BO3MOXHOCTeH Bepcrut DM 1 BIIoJTHE TOCTAaTOYHO.

CnpaBo4yHOE PYyKOBOACTBO
no nHTepdencHbIM knaccam DOM

Tak kak Momesb DOM craHoBUTCST Hanbosee TPeNITOUTUTEIbHBIM MHTepdeiicoM npu
COBMECTHOM MCITOJIb30BaHMM SI3bIKOB Perl 1 XML, n3yunm ee 6osee mompodHo. B cire-
JYIOILIMX pasliesiaX ONMKMCHIBAIOTCS OTAEIbHbIC MHTEP(EHCHl KIAcCOB, TEpeYNCIeHBI UX
CBOICTBA, METOJIBI M BBITIOJIHSIEMbIE 3a1a4 .

COBET —=
B cneundumkaumm DOM onpenensietcs crTaHaapT Koampoek UTF-16. Tem He MeHee, B 6O/bLUMHCTBE
BapVaHTOB si3blka Perl ctaHmapTHbIM 06pa3om BeibMpaeTcs koamposka UTFE-8. MNoatomy 0b6paboTka
CMMBOJIOB, 3aHMMatoLLMX Gonblue 8 GUTOB, COMpskeHa C AOMOSIHATENbHLIMM TPYAHOCTAMM.
B cnenytowmix Bepcusix DOM ata npobnema Gyaet peLueHa nytem rnoaaepxki kogmposku UTF-16.

Knacc Document

Kiacc Document peanusy et ypasieHe JOKyMEHTOM B IIEJIOM, CO3IaBasi IIPU HEOOX0-
JIMMOCTH HOBBIE OOBEKTHI 1 TIOAICPKUBasi THHOPMAIIMIO BEICOKOTO YPOBHSI, TAKyHO Kak
CCBUTKU Ha OOBSIBJICHUE TUTIA IOKYyMEHTA U KOPHEBOM 3JIEMEHT.
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Csolictea
* doctype — oobsiBnieHHne TiIIa nokyMeHTa (Document Type Declaration, DTD);
documentElement — KOpHEBOIi 3JIEMEHT IOKyMEHTA.

MeToapl
- createElement, createTextNode, createCommentcreate CDATASection,
create- ProcessinglInstruction, create Attribute, createEntity Reference—reHe-
PYPYIOT HOBBIi1 y3JI0BOI OOBEKT;
* createElementNS, create AttributeNS (moavko 6 DOM2) — reHepUpyIOT HOBBIiA
3JIEMEHT WIM Y3JIOBOM OOBEKT-aTpUOYT ¢ KOHKPETHBIM CIeLIM(UKATOPOM TPO-
CTpaHCTBA UMEH;

* createDocumentFragment — co3naet 00beKT-KOHTEWHED [UIsl TIOIEPeBa JOKY-
MEHTa; _
« getElementsByTagName — BosBpaimaer criicokNode List 3/eMeHTOB co Beex

YPOBHE! TOKYMEHTa, UMEIOIINX 3aJaHHOE UMSI Tera;

« getElementsByTagNameNS (moavko ¢ DOM2) — Bo3Bpaiiaet criucokN ode List
BCEX 3JIEMEHTOB, 00JIAIAIOIINX 33IaHHBIM CITEIM(PUKATOPOM TIPOCTPAHCTBA UMEH
1 JIOKAJIBHBIM MMEHEM (3eCh CMMBOJY 3BE3I0YKM (*) MOXET COOTBETCTBOBAThH
000 3IEMEHT UJIM NPOCTPAHCTBO MMEH, YTO MO3BOJISET OCYUIECTBIATD MOUCK
BCEX 3JIEMEHTOB B YKA3aHHOM MECTOIOJIOKEHUN);

« getElementByld (moavko 6 DOM2) — BO3BpallaeT CChUTKY Ha y3eII, .KOTOprI\/'I 00-
JIagaeT yKa3aHHBIM aTpHOyTOM MACHTU(HKATOPA;

« importNode (moavko 6 DOM2) — co3naer HOBBIA y3€eJ1, IPEACTABIISAIOLIMIA COOO0I
KOIIUIO y3JIa U3 JIPYTOro JOKYMEHTa (3Ta orepalus aHaJIOTMYHa «KOMMPOBAHUIO
B Oydep», BBITIOJHIEMOMY MPU UMITOPTE Pa3METKU.

Knacc DocumentFragment

Kiace DocumentFragment MoxeT BKJIIOYAaTh (PparMEHT JOKYMEHTA. Y3IIbI-IIOTOMKU
aBsoTCa BepiumHaMu XML-zepeBbeB. DTOT Kilacc OTIMYAETCs OT Kiiacca Document,
KOTOPBIN 00J1anaeT, Kak MUHUMYM, OHUM JOYEPHUM 3JIEMEHTOM, KOPHEM IOKYMEHTa
W MeTagaHHBIMM (HampuMep, TUIIOM IOKyMeHTa). Ilpm aToM comepXmmoe Kiacca
DocumentFragment He sIBJisieTCS TOJIHOCTBIO 3aBEPILIEHHBIM, XOTSI OHO W YIIOBJIETBO-
psieT KpuTepusiM 3aBepiieHHOCTH XML-Tekcra (OTCyTCTBHE 3aIpellieHHBIX CUMBOJIOB
B TEKCTE M T. II.) :

KoHKpeTHBIE METOIBI ¥ CBOMCTBA OTCYTCTBYIOT; IJISI TIOTYy4YEHUS JOCTYMA K JAHHBIM
HCITOJIB3YIOTCS 000OIIEHHBIE METOIBI IOCTYIIA K Y3JIaM.

Krnacc DocumentType

BTOT KJIacC COACPXKUT BCIO MH(OPMAIIUIO, 3aKITIOYCHHYIO B O0BSIBJICHUY TUTIA JOKYMEH-
Ta B 3arojJIOBKE JOKYMEHTa, KpOMEe JaHHBIX 0 BHEITHMX 00bsiBlIeHUsIX DTD. [Tostomy
KJIacC JaeT Ha3BaHME KOPHEBOMY 3JIEMEHTY U BCEM OOBSIBJICHHBIM CYILITHOCTSIM WJIM 3a-
MICSIM BO BHYTPEHHEM TOIMHOXeCTBe 00bsiBiaeHus DTD.

J1)1s1 3TOTO KJIacca He onpenesieHbl KOHKPETHBIE METO/IbI, CBOMCTBA SIBJISTFOTCSI OOIIIe-
JOCTYITHBIMU (HO JIOCTYITHBI TOJIBKO B PEKMUME CUUTHIBAHUS).
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CeoiicTBa
* name — UMSI KOPHEBOTO 3/IEMEHTA;
* entities — o0bekT NamedNodeMap 1151 0OBSIBICHUI CYIITHOCTEIH;
* notation — oobekT NamedNodeMap mist 0ObsSIBJICHMI 3aIIHCEIH;

* internalSubset (moavko 6 DOM2) — BHyTpeHHee ITOIMHOXECTBO OOBSBICHUS
DTD, nipencraBieHHOTO B BUIE CTPOKMU,

publicld (moavko 6 DOM2) — BHellIHeE TIOAMHOXECTBO OOLIEMIOCTYITHBIX CITELIM-
¢dukaTopoB B 00bsiBIIcHUN DTD;

systemld (moavko 6 DOM2) — BHellIHee TTOAMHOXKECTBO CUCTEMHBIX MACHTH(M-
KaTopoB B 00bsaBiacHn DTD.

Knacc Node

Bce Tumbl y3710B HaclieayloT BHyTpeHHHME daHHBIe Kiacca Node. C MOMOIIBIO 3TOTO
KJ1acca MOXKHO TIOYYMTh IOCTYI K JIIOOOMY CBOWMCTBY WJIM METOMy, OOIEMY TSI BCEX
y3710B. B HEKOTOPBIX CIIydasix CBOMCTBA y3JI0B HE ONpPEE/IEHbI, HATIPUMED, CBOWCTBO
value He ompenmesieHo Wi y3ia Element. MIHorma B HEKOTOPOM IIPOTrPaMMUCTCKOM
KOHTEKCTE YIOOHO MCIOJIH30BaTh 000OIIIEHHBIE METOMIBI, HAIIPUMED, IIPU pa3paboTKe
porpamM Jjisi 00pabOTKHU Y3JIOB pa3TuyHbIX TUTIOB. C IPYroii CTOPOHBI, €CJIV U3BECT-
HO 3apaHee ¢ KaKMM TUTIOM Y3JIOB MPUIETCsT paboTaTh, CIeIyeT UCTIOIb30BATh METOIbI
9TOTr0 KOHKPETHOTO KJlacca.

Bce cpoiictBa, kpome nodeValue u prefix,JOCTYIHbBI TOJIBKO B PEXXMME CUUTHIBA-
HUSI.

CsoiicTtBa

* nodeName — CBOICTBO, ONIPEJIEJIEHHOE JUIS 2JIEMEHTOB, aTPMOYTOB U CYLIHOCTEH
(B KOHTEKCTE 3JIECMEHTOB B POJIM 3TOT'O CBOMCTBA BHICTYIIACT UMSI TETa);

* nodeValue — cBOICTBO, OIpeneacHHOE IUISI aTPUOYTOB, TEKCTOBBIX Y3JIOB, CEK-
it CDATA, nipoueaypHbix nHTepdeiicoB (P1) u komMeHTapues;

+ nodeType — opuH 13 cnegylowmx TMnoB y3nos: Element, Attr, Text,

CDATASection, EntityReference,Entity, Processinglnstruction, Comment,
Document, DocumentType, DocumentFragment nnn Notation;

*  parentNode — ccblKa Ha y3eJl, POIUTENIbCKUI I/ JAHHOTO y3J1a;

* child Nodes — ynopsitoueHHbII CITMCOK CChUTIOK Ha IOUEPHUE y3JIbl TAHHOTO y371a
(ec1u TaKOBBIE UMEIOTCH);

 firstChild, lastChild — ccbUIKM Ha TIEpBBIN WM MOCICIHUI TOYepHUIA y3e1 (eciun
TaKOBBIC MEIOTCSI);

* previousSibling, nextSibling — y3e, IpelLeCTBYIOLINI pACCMATPUBAEMOMY Y31y
WY CJIEMYIONINI cpa3y 3a HUM, COOTBETCTBEHHO;

* attributes — HeynopsimoueHHBIH crcok (NamedNodeMap) y3i10B, SIBIISTFOILMXCS
aTpubyTaMu paccMaTpUBaeMOro Kiacca (€CIu TaKOBBIC MMEIOTCS);

* ownerDocument — ccbliKa HAa OOBEKT, CONEPKAIIUIA BECh TIOKYMEHT — TIOJIE3HA B
ciydae, ecii He0OXOMMO CT€HEPUPOBATh HOBBIN TOKYMEHT;
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» namespaceURI (moaviko ¢ DOM2) — nipoctpanctso umen URI, npumensercs,
€CJTM pacCMaTPUBAEMBIii y3eJ obnanaeT npecuKcoM; B IPOTUBHOM CITydae BO3-
BpalllaeTcsl IycTasi CChUIKa;

« prefix (moavko 6 DOM2) — nipeprKC IIpOCTpaHCTBAa MIMEH, CBSI3aHHBIN C paccMaT-
pVIBaeMbIM Y3JIOM.

MeToapl

* insertBefore — BKJIOUAET y3e/ Mepesl yKa3aHHBIM JOYEPHUM 3JIEMEHTOM;

* replaceChild — 3ameHsIeT JOYSPHUIT 3JIEMEHT HOBBIM, YKa3aHHBIM B apIryMEHTE,
Y BO3BPALIAET B3AMEH CTapbIii y3el,

* appendChild — no6asnser HOBbII Y3€J1 B KOHELL CIMCKA IOYEPHIX OOBEKTOB TSI
paccMaTpuBaeMoro y3Jia;

* hasChild Nodes — Bo3BpalliacT UICTUHHOE 3HAYCHME, €CIIM Y3/ 00JIagaeT Jo4ep-
HUMMU BJIeMEHTaMU; B IPOTUBHOM CJTydae — JIOXKHOE 3HaYeHUE;

* cloneNode — BO3BpalllaeT JyOJIMKAT PACCMATPUBAEMOTO Y3J1a. DTOT METO, SIBJISIET-
Cs1 aJIbTEPHATUBHBIM 1 TIPUMEHSIETCS 1151 CO3/1aHus y3JI0B. Bee cBolicTBa creHepu-
POBaHHOTO y3JIa WICHTUYHBI CBOMCTBAM TIpeJKa, KpOMe CBOMCTBA parentNode,
3HaYCHME KOTOPOro OyIeT HeomnpeaeaeHHbIM, 1 cBolicTBa chi 1dNodes, obmamaro- .
LIETro MyCTbIM 3HaueHueM. [lyOmpoBaHHbIE 3JEMEHTBI OyayT 00JIaiaTh TEMU Xe
aTpubyTaMu, YTO M OPUTUHANIbHBIN 35ieMeHT. Eciii aprymenTy deep TpricBoeHO
WCTUHHOE 3HaUeHUE, KOITUPYIOTCS BCE TIOTOMKM PacCMaTpUBaeMOTo y31a;

*  hasAttributes (moavko 6 DOMZ2) — Bo3BpaliaeT UICTUHHOE 3HAYEHUE, ECIIU pac-
cMaTpuvBaeMbli y3es1 001a1aeT yKazaHHbIMUA aTpulOyTamu;

* isSupported (moavko 6 DOM2) — Bo3BpalaeT UICTUHHOE 3HAYEHUE, €CIIA UCTIONb-
3yeMasl BepCcUsl MOJIC/IU TIOAICPXKUBAECT yKa3aHHbBIC CBOMCTBA.

Knacc NodelList

DTOT KJ1acc COACPKUT YITOPSIOYSHHBIM CITUCOK y3710B. OH MMeeT TMHAMUYHYIO IPHPO-
1y, BCJICIICTBHME YeTro BCe TEKYIIMe U3BMEHEHUST CTPYKTYPHI Y3JIOB Cpasy e MepeHOCATCsT
B IOKyMEHT.
Ceoiicta
* length — BO3BpalllaeT 1LICJIOYNCICHHOE 3HAYCHNE, COOTBETCTBYIOIIECE KOJTMICCTBY
Y3JIOB B CITUCKE.

MeTtoapbl

* ifem — OepeT 1IeJIOYUCIIEHHOE 3HAYeHUE /1, BO3BPAIIAET CChUIKY Han-# y3enl B
CTIUCKE, PUYEM OTCUET HAUMHAETCS C HYJISI.

Knacc NamedNodeMap

DTOT KJ1acc BKIIIOYAET HEYTOPSIAOYSHHBI HA0OP y3/I0B U IMO3BOJISIET OCYIIIECTBUTH JOC-
TYTI K y371aM 110 uX umeHam. [IpeaycMoTpeHa Takxke aibTepHaTUBHASI BO3MOXKHOCTb JI0-
CTyTIa K 3JIEMEHTaM T10 HOMEPY, HO 3JIEMEHTBI IIPU ITOM OCTAIOTCSI HEYTTOPSIIOYSHHBIMU.

CsoWicTBa
* length — BO3BpaIIaCT 1IEIOUYNCIICHHOE 3HAUEHNE, COOTBETCTBYIOIIEE YNCITY Y3/IOB
B CITMCKE.
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MeToapl
« getNamedltem, setNamedltem — BbIGMpPaeT WM JOGABIISIET y3€J1 C TIOMOLIIBIO CBOM-
crBa nodeName y3J1a, UCITOJIB3YS €TI0 KaK KIIIOJ;
* removeNamedltem — BO3BpalLAET y3€ll C yKa3aHHBIM HA3BAHUEM, OTBICKUBAS €10
B CITHCKE;

* item — OepeT LIEJOYNCIEHHYIO BEJIMUMHY /1, BO3BPAILAET CChUIKY Han-# y3el B
crircke. CleayeT OTMETUTb, YTO METO HE YITOPSITOUMBAET JIEMEHTHI B CITUCKE 1
TPYMEHSIETCS TOJIBKO B CITMCKAX C HETIOBTOPSIIOLIECICS HyMepalueii;

« getNamedltemNS (moavko 6 DOM2) — OTBICKUBAET y3eJ1, UCIOJIb3Ysl ero UMsl,
KOTOPOE JIEHCTBUTEILHO B IIPOCTPAHCTBE UMEH MM (IIPE(UKC MPOCTPAaHCTBA
VIMCH M JIOKAJIbHOE UMS);

* removeNamedltemNS (moavko ¢ DOM2) — BBIGUPAET IyHKT U3 CIIMCKA, UCTIOJb-
3ysl €ro UMsI, KOTOpOe AEWCTBUTEIBHO B IIPOCTPAHCTBE NMEH;

« setNamedltemNS (moavko e DOM2) — BHOCHT y3€J1 B CIINCOK, UCTIONB3Y ET0 NMS,
KOTOPOE IECTBUTEIBHO B IIPOCTPAHCTBE MMEH.

Knacc CharacterData

DTOT KIIace SIBJIsIeTCs pacmmpeHreM Kiacca Node 1 obecrieurBaeT 0oJjiee yIoOHBIM 10-
CTYII K y3JIaM, COmepXKallluM CHUMBOJIBHBIC MTaHHBIC, a MMeHHO Text, CDATASection,
Comment u ProcessingInstruction. Takue knaccol, kKak Text, HaciaeAyOT CBOMCTBA
U METOJIbI pacCMaTpUBAEMOTO Kjlacca.
CeoiicTBa

* data — cOOCTBEHHO CUMBOJIBHBIC JaHHbIC,

* length — KOINM4eCTBO CUMBOJIOB B CTPYKTYypE.

Metoapl
* appendData — no0aBIISIET CTPOKY CUMBOJIOB B KOHEII CBOMCTBadat a;

* substringData — BbIOMpAET U BO3BPAILIACT CETMEHT CBOICTBadata, HaYMHAs C T10-
3ULNUHU, 3a0aHHON BEJIMYMHOM CMEIIECHUS, 3aKaHYMBAasI B IIO3ULIMU, 3aJaHHON Be-
JIMYMHOM cMellieHus1 + aprymeHT (ot offSet no offset + count);

* insertData — BKJIIOYAET CTPOKY B CBOMCTBO data B ITO3MILIMHU, 3aJaHHOI BeJIMYK-
Hoii cMmelneHus (of fset);

* deleteData — nipucBanBaeT CBOICTBYdata 3HAYCHNUE, COOTBETCTBYIOIIEE ITyCTOM
CTPOKE;

* replaceData — 3ameHsIeT copepXXnMoe CBolicTBadata HOBOI CTPOKOI, 3aJaHHOM
ApryMEHTOM METOoJa.

Knacc Element

Knacc Element mnpencrapisieT Haubojiee YacTO BCTPEYAIOIIYIOCS Pa3HOBUIHOCTD y3-
J0B. OH MOXET coAepXKaTh APYTHe Y3JIbl U Y3JIbI-aTPUOYTHI.

CsoicTBO
* tagname — UM DJICMCHTA.
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MeTozbl
* getAttribute, getAttributeNode — Bo3BpallaeT3HauCHME aTPUOYTA MJTH CCBUIKY Ha
y3€/I-aTpUOyT C 3aJaHHBIM UMEHEM;

setAttribute, setAttributeNode — n00aBIIsieT HOBBI aTpUOYT K CIIMCKY JIEMEHTOB
WJIM 3aMEHSET CYILECTBYIOLIMI aTpUOYT C TAKUM XK€ UMEHEM;

* removeAttribute, removeAttributeNode — Bo3BpalllacT3HaYECHUE aTPUOYTA U Y/Ia-
JISIET €70 U3 CITHUCKA 3JIEMEHTOB;
* getElementsByTagName — Bo3Bpauiaet 3HaueHuecBolcTBa NodeLi st motoMkoB

3JIEMEHTOB, UMEHA KOTOPBIX COOTBETCTBYIOT MIMEHU, YKa3aHHOMY B apryMeHTE;

* normalize — OObENUHSIET CMEXHBIC Y3JIbI TEKCTA. DTOT METOI CIIeAYeT TPUMEHSITh
ToCJie TOTro, KakK ObUIM J00aBJIeHBI HOBbIE TEKCTOBBIC Y3JIbI, UTO TO3BOJIUT ObeC-
MEYUTh YCTOMYMBOCTD CTPYKTYPhI JOKYMEHTA U HE TIPUBEIET K MOSIBJICHUIO (DUK-
TUBHBIX IOYEPHUX BJIEMEHTOB; _

getAttribute NS (moavko DOM2) — OTBICKMBAET U BO3BPALIAET 3HAYEHUE ATPU-
OyTa, UCIIOJIb3YSl €T0 UMs1, KOTOPOE AeHCTBHTENBHO B IIPE/EIax CIMUCKa (IpedrKc
MPOCTPAHCTBA MMEH TUTIOC JIOKAJILHOE NMST);

 getAttributeNodeNS (moavko ¢ DOM2) — BbIOMpaeT y3ei1 arpulyTa, UCIIONb3YsI
YTOUHEHHOE UMSI;

« getElementsByTagNamesNS  (moavko 6 DOM2) — BozBpaiaer cricok NodeLi st
9JIEMEHTOB, COCTAB/IEHHBIN U3 TeX [IOTOMKOB PACCMaTpUBAaEMOIO JIEMEHTa, UMe-
Ha KOTOPBIX COOTBETCTBYIOT yTOUHEHHOMY UMEHU;

*  hasAttribute (moavko ¢ DOM2) — Bo3BpalllacT UCTUHHOE 3HAYCHUE, SCIIM DJIe-
MEHT MMeeT aTpuOyT C YKa3aHHBIM UMEHEM;

* hasAttributeNS (moavko 6 DOM2) — Bo3BpallaeT UICTUHHOE 3HAYEHUE, ECITU PaC-

CMaTpUBaeMBbIil 3JIEMEHT UMeeT aTpUOYT C YKa3aHHBIM YTOYHEHHBIM MMEHEM;

removeAtiributeNS (moavko ¢ DOM2) — ynansger v BO3BpAlLAET U3 CIIUCKA dJIe-

MEHTOB Y3€JI-aTpUOYT, UCIIONb3Y$ JUIsl BBIOOPA MM, KOTOPOE OIPAaHUYEHO B TIPO-

CTPaHCTBE UMEH; :

« setAttributeNS (moavko ¢ DOM2) — 1oGaBiIsieT HOBBIIl aTPHOYT B CITHICOK JIEMEH-

TOB C yKa3aHHBIM UMEHEM, OTPaHUYEHHBIM B IIPOCTPAHCTBE UMEH 1 3HAYCHHEM;

setAttribute Node NS (moavko 6 DOM2) — no6GaByIsIeT K CIUCKY 3JIEMEHTOB HOBBI

y3€JI C UMEHEM, OTPaHMYEHHBIM B TPOCTPAHCTBE MMEH.

Knacc Attr
CsolicTtBa

* name — UM aTpudyTa.

specified — eciu MporpaMma Win JOKYMEHT SIBHBIMOOPa3oM yCTaHABJIMBAET 3HA-
yeHHUe aTpubyTa, TO CBOMCTBO MPUHMMAET UCTUHHOE 3HaYeHue. B mpoTruBHOM
cyJae, ecJIM 3HaYCHME aTpuoOyTa yKazaHo B oobsiBiieHnn DTD, kak cranmapr-
Hoe, TPUCBaBaeMoe aBTOMAaTUUECKU, Y HE UBMEHSIETCS B MHOM MECTe, CBOMCTBO
MIPYHUAMAET JIOKHOE 3HAYEHUE; '

* value — 3HaueHUe aTpUOYyTa, MPENCTABIEHHOE KaK TEKCTOBBIN y3€T;
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* ownerElement (moavko ¢ DOM2) — aBnsieTcs 3JIEMEHTOM, K KOTOPOMY OTHOCUT-
Cs1 paccMaTpyBaeMbIii aTpuOyT.

Knacc Text

MeToapbl

splitText — pa3OMBaeT TEKCTOBBIIA y3€JI HA IBA CMEXHBIX Y3JIa, KAXIbIA 13 KOTO-
PBIX CONEPXHUT YaCTh TEKCTOBOTO CONEPXKMMOIO MCXOmHOro y3ia. Comepxumoe
TEePBOro y371a 00pa3yeT YyacTh, C HaYala UICXOMHOTO TEKCTa 10 CUMBOJIA, TTO3ULIUS
KOTOPOTO 3amaeTcsl cmeuseHuem (offset). Bropoii y3ell comepsKrT OCTaBIIYIOCS YacTh
HICXOTHOTO CONEP>KMMOTO. DTOT METOJ OKA3bIBAETCSI TTOJIE3HBIM B TOM CJTydae, KOr-
Jla BHYTPb TEKCTOBOTO (hparMeHTa HEOOXOIMMO BKJTIOUUThH HOBBIH 2JIEMEHT.

Knacc CDATASection

Kiacc CDATASection momoOeH TEKCTOBOMY Y3JIy, HO €T0 CONEPXKMMOE 3allUIIEHO OT
BMeIIATeIbCTBA aHamM3aTopa. OH MOXeT comepkaTh CUMBOJIBI pa3MeTKu (<, &), 9To
3aIpelleHO B TEKCTOBBIX y3J1ax. st mocTymna K JaHHBIM CJICAyeT MCIIOIb30BaTh 0000-
1IeHHbIe MeToabI Kitacca Node.

Krnacc ProcessingInstru'ctio'n

CaoWicTBa
* target — 1IEJICBOC HA3HAYCHMUE Y3JIa;
* data — Ha3HaYCHHUE TAaHHBIX y3J1a.

Knacc Comment

BTOT KJ1acC COACPKUT Y3JIbI I(OMMeHTap]/IeB st moctyna K JaHHBIM cnez[yeT HCIIOJIb-
30BaTh 000OIIIEHHBIE METOALI KJ1acca Node.

Knacc EntityReference

DTOT KIIacc 3a1aeT OOBEKTHYIO CChIIKY, OTpe/ensieMyto y3iaoM Entity. Mnorna ananu-
3aTOP MOXET OBITh HACTPOCH TaK, YTO OymeT pa3dompaTh Bce OOBEKTHBIC CCHUIKM Ha MX
coctapssioinue. Eciu 3Ta omnims oTKIIOYeHa, aHAIM3aTOP CO30aeT COOTBETCTBYIOIINIA
y3en. [1pu BeimosHeHY pa30opa He TIPUMEHSTIOTCS CIIEIaTbHbIE METO/bI, HO HEKOTO-
pBIe IEUCTBUS C Y3JIaMH MOTYT MMETh TOOOYHBIE (D (HEKTHI.

Knacc Entity

Brot Kilacc obecreunBaeT AOCTYIT K CYIIHOCTSIM B JTOKYMEHTE, MCIOJIb3YSl TIPU 3TOM
nHbopMaLmio 13 o0bsiBiaeHUs DTD.

CsoiicTtBa

* publicld — oG1enOCTYHBII UASHTU(DUKATOP pecypca (UCIOb3YeTCsl B TOM CITy-
Jae, eCJIM CyITHOCTD SIBJISICTCST BHEIIHEM 71T JOKYMEHTA);
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* systemld — cucTeMHBIA MIEHTU(PUKATOP pecypca (UCIIOIb3yETCS B TOM CIIydae,
€CJI CYIITHOCTb SIBJIIETCS BHEIIHEH 1JTs1 TOKYMEHTA);

* notationName — ecy CyIIHOCTb He TTOAIaeTCs pa3bopy, B 3TOM CBOMCTBE COmep-
SKUTCST MTH(MOPMAIIUSI OTHOCUTEIBHO €€ 3aITiCH.

Knacc Notation

Knacc Notation npeacrapisieT 00bsIBI€HUE 3aIIUCU, JOKYMEHTUPYEMOE B OObsIBIIC-
HuuDTD.

Ceoiicta
* publicld — o6ILENOCTYIHBIA UIEHTU(DUKATOP 3aIIUCH;
*  systemld — cuCTeMHBIN UIEHTU(PUKATOP 3aIIUCH.

Mooy XML::DOM

Yto6b1 M3yunTh Moneb DOM, nmpumMensiemyio B Perl, Jrydiiie HaumHaTh CO 3HAKOMCTBA
cMonysieM XML : :DOM or BHHo [lepkcoHa (Enno Derkson). BTa Monenb SIB/ISIeTCS MOJI-
HOCTBIO peajiu3oBaHHOI Bepcueit Moaeau DOM nepBoro ypoBHSI, B KOTOPYIO TSl 100~
CTBa BKJTIOYEHBI HECKOJIBKO TOMTOJIHUTEbHBIX CBOMCTB. Momynb XML: :DOM: : Parser
pacimpsieT BO3MOXHOCTH Moyt XML :Parser, obecrieunBasi TOCTPOEHUE AepeBa I0-
KyMEHTa, BCTPOEHHOIo B 00beKT XML: :DOM: :Document, Bo3Bpalllasl CChUIKY Ha 3TOT
00BEKT. DTa CChITKA OTKPHIBAET MOJTHBIN TOCTYTT K/:[epeBy Bce ocranbHbIe MOTYIV (DYHK-
LIMOHUPYIOT MPEACKA3yEMbIM 00Pa30M.

Huxe mpuBeneHa mporpaMma, KOTopasi HCIojib3yeT Moneib DOM mist o6paboTku
XHTML-aiina. OHa OTBICKMBAET CJIOBa «monkeys», 3aKJIIOYEHHbIE B Ter <p>, U 3a-
MEHSsIeT KakI0e CJIOBO IMHaMMUecKoi cchlikoit monkeystuff.com. KoHeuHo, To ke camoe
MOXHO OCYIIIECTBUTH C MTOMOIIIBbIO OOBIYHOTO MEXaHU3Ma 3aMEHbI BbIpaKeHUH, TeM He
MEHee, 3TOT MPUMeEp MOJe3eH. 31eCh MOKA3aHO, KAKUM 00pa3oM, HE OTXOMSI OT OPUTH-
HAJTbHOTO CTWISI OOBEKTHOW MOJMENIN JOKYMEHTA, OCYIIECTBIISIETCSI MTOUCK U CO3MAHUE
HOBBIX Y3JI0B, CUUThIBAHUE U 3aMeHa 3HAYCHUIA.

B nepBoli yactv mporpamMmbl CO30AETCS aHAIM3aTOp, a MyTEM BbI30BA METONA
parsefile O ocyuectBisercsa nepenada aiina ajist pazoopa:

USe XML : : DOM;
&process_file( shift @ARGV );
sub process_file {
my $infile = shift;
my $dom_parser = new XML::DOM: :Parser; # cospmamme
# amarmmaTopa
my $doc = $dom_parser->parsefile( $infile );# mepemaua
# ¢aita mm
&add_links( $doc ); # BEIIONHEHVE VEMEHSHIIL
print $doc->toString; # NIOBTOPEEIL BRIBOL, OEpeBa
$doc->dispose; # owicTKA IEMITV
}

ITpu BeITTOTHEHUM METOIA BO3BPAIIIAETCS CChLTKA HA 00BEKT XML : : DOM: : Document,
KOTOpBII «OTKpbIBAET ABEPUs HA MyTU K BHYTPEHHEMY coiepxkuMoMy yaia. [Tporpam-
Ma TiepeiaeT 3Ty cchUIKy npoieaype add_li nks (), KkoTopast IpOU3BOAUT BCE HEOOXO-
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Aumble geiicTBusi. M HakoHel, TporpamMma BbIZaeT pe3yibTaT, BbI3bIBasi METOJ
toStringO wu paspyiias oobekT. Ha mocnenHem stane Npou3BOAUTCS HeoOXomumasi
OUYKCTKA MaMSITU Ha CITy4aid, eCIA UUPKYJSIPHBIE CCBUTKU MEXTY Y3JIaMU MOTYT TpUBE-
CTU K «3aCOPEHUIO» U HEeXBATKe MaMsITH.

B crnenyroinieit yacti mporpaMMbl MPOU3BOJAUTCS BHEAPEHUE B IEPEBO C LIEIbIO Haua-
J1a 00paboTKu naparpados:

ab add links {
my Sdoc = shift;
-# TloMcKk BCEX BIIEMEHTOB <D>.
my $paras = $doc->getElementsByTagName( "p" );
for(my $i = 0; $1 < $paras->getlLength; S$i++ ) {
my S$para = $paras->item( $i );
# O6paboTka BCEX TEKCTOBEX Y3JIOB, KOTOPEE
#ABIITOTCA [OYEPHVMYM 'BSJIEMEHTAMM IS BJIEMEHTOB <D>.
my @children = $para->getChildNodes;
foreach Ty $node ( @children ) {
&fix_text($node) if($node->getNodeType eq TEXT_NODE);
}
}
}

Brimonnenue npouenypel add_1i nks () HaurMHaeTCs ¢ BEI30Ba METOIa OOBEKTA JOKY-
MeHTagetElementsByTagName (). OHa Bo3BpalaeT 00beKT-CIIMCOK XML : : DOM: : Nodeli st,
cofiepKalllnii MepedyeHb COOTBETCTBUI 2JIEMEHTY <p> B JJOKYMEHTE (BOT IOYEMY MHOTO-
YPOBHEBBII MOMCK OKa3bIBAETCsl YIOOHBIM MEXaHU3MOM), B KOTOPOM BBIOOD Y3JI0B MOX-
HO OCYILIECTBUTH [0 MHAEKCAM, UCITOIb3YysI MeTox i tem ().

MHurepecyronuii Hac B TaHHOE BpeMsi (DparMEeHT TEKCTa CKPBIT B TEKCTOBOM Y3JIe
BHYTPHY 3JjleMeHTa <p>, II03TOMY, YTOObI OTHICKATh €ro, Heo6X0AMMO Imepebparh BCe
JIOUEPHUE JIEMEHTHI, BbIOMpast U 00padaThiBasi TOJIBKO TEKCTOBbIE y37bl. OOpalieHue
K Merony getChildNodes () mpuBemeT K OTOOPAXKEHWIO HECKOJIBKUX JOYEPHUX y3-
JIOB, B BUIE OPUTMHAILHOIO crucka si3bika Perl (ecim ob6pamarsest K ComepKuMoMy
MaccHBa) WK APYyroro oobekTa-crnucka XML : : DOM: : NodeLi st . B paccmarpuBaemMom
TpUMepe BBIOPaH TMEPBbIi BapraHT. THUM KaXA0ro y3ja MpoBepsieTCs C MOMOIIBIO Me-
toma getNodeType, a pe3ynbrar cpaBHUBAETCS ¢ KOHCTaHTOM XML : : DOM st Tekcro-
BbIX Y3JIOB, MOMAIEPKMBaeMoii ¢ rmomolibio Merona TEXT_NODE (). IIpoBepeHHBIE Y3J1bI
TepenaTcs NpoLEeaype C LEbl0 UX NaTbHENIeR 06paboTKu.

TMocnenHsist yacTh MporpaMmbl 00padaTHIBAET TEKCTOBBIE Y3JIbl, pPa30UBast UX Ha Tpa-
HHULIE cO cIoBoM «monkeys». ITpy 3TOM co3maloTCsl CChUIKU:

sub fIx text { .

my $node = shift;
nmy Stext = snode->getNodevalue:
1f( stext =~ /(mokeys)/1 ) |
# PasbuBaeT TEKCT Ha 2 TEKCTOBEX y3J1a BO3JIe CJIOBa
# monkey.
my( $pre, $orig, $post ) = ( ', $1. §' );
my $tnode = $node->getOwnerDocument->createTextNode( $pre );
$node->getParentNode->insertBefore( $tnode, $node );
$node->setNodevalue( S$post );
# BrimouaeT BIIEMEHT <a> MeXny OBYMA Y3JIaMi.
my $link = $node->getOwnerDocument->createElement( 'a' );
$link->setAttribute( 'href, 'http://www.monkeystuff.com/' );
$tnode = $node->getOwnerDocument->createTextNode( $orig );
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$1link->appendChild( S$tnode );
$node- >getParentNode- >insertBefore( Slink, Snode );
# PeKprMBHO l'l'pOXO,EU/IT OCTaB]lIyIOCF[ YaCTb TEeKCTOBEX Y3JIOB
# Ha cnyan, eCilM MCKOMOe CJIOBO IICrameTCsda e€ele pas3.
fix_text( Snode );
}

¥

CHavajna mpoleaypa IMOJy4yaeT TEeKCTOBOE 3HaueHUE y3/1a, BbI3bIBasi METOM
getNodeValue(). B mogenu DOM cylecTByrOT KakK AOTOJHUTEIbHbIE METOABI J10-
CTyIa, UCTOJIb3yeMble JUISl TIOJIyYeHUs] UM YCTAHOBKM 3HAYEHUI WM UMEH, TaK U
IpyNIoBbIe U cieUaIM3UpOBaHHbIe MeTObI Kilacca Node. BMecTo getNodeValue ()
B IIporpamMme MOXHO ObUTO ObI BhI3BaTh MeToA getData (), mpeaHa3HaueHHBIN crie-
LIMAJTbHO JJIS KJlacca TEKCTOBBIX y3/10B. HeKkoTopblie y371bl, HAalIpUMED, 2JIEMEHThI, HE
MMEIOT OIIpeAe/ICeHHBIX 3HAYeHU, Io3ToMy 00001eHHbI1 MeTon getNodeValueO
BO3BpPATUT HEOTpEAeIeHHbI pe3yIbTarT.

3aTeM mporpamMma pasiessieT y3ea Ha nBe yacTu. [1pu aToM mepen CylecTBYIOLIUM
TEKCTOBBIM Y3JIOM BHEAPsIeTCs eTo ABOMHMK. [1ocie Toro, Kak TeKCTOBEIe 3HAYEHMS KaxK-
JIOTO y3J1a yCTAaHOBJIEHbI, MEPBbIii y3eJ1 OyAeT coaepKaTh BCe TEKCTOBOE CONEPKMMOE 10
cioBa «monkeys», a Apyroil — Bce, YTO HaXOAUIOCh rociie Hero. ClienyeT OTMETUTb, UTO
B IIPMBEICHHOM ITprMepe 00beKT XML : :DOM: :Document MCIIONB30BaJICs Kak (pabpuka
IUTS CO3IaHMS HOBOTO TEKCTOBOTO y371a. Mcrmomb3oBaHHas BOSMOXKHOCTL Monesii DOM
aBTOMATMIECKH TIPeIyCMaTPUBAET OOJIBIIIOE KOJIMIESCTBO AIMIUHICTPATHBHBIX ICTANICH,
CKPBITBIX OT TTOJTb30BATEIIsI, YIIPOIIAst M 00ecTiedrBast STUM 6e30ITacHOCTD ITPOIIecca Co-
3MaHUST HOBBIX Y3JIOB.

Ha crieyroimeM 1are TiporpaMMa co3ziaet 37IeMeHT < a > 1 BKITIOUaeT Er0 MeXILy TeK-
cTOBbIMU y3/1laMu. Kak 1 B ciydyae ¢ JitoOol MOJHOLIEHHO CChUIKOM, 31eCh TpeOyeTcst
HaiitTi MecTo, yToObl BKIounTh URL, Mo3aToMy B mporpaMme MCIOJb3yeTcsl aTpuoyT
href. C Lenbio onpeaeaeHus 00N1aCTH LIETYKA MBILIBIO HEOOXOIMMO YKa3aTh TEKCT CChLI-
KU, TO3TOMY MPOrpaMMa CO3[aeT TEKCTOBBIA y3€1 CO CIOBOM «monkeys» U 10OaBsIeT
€ro B CIIMCOK IOUEPHUX DJIEMEHTOB. 3aTeM IpoLieaypa peKypcUBHO MPOCMaTpUBAET OC-
TaBILIWICS (PparMeHT TEKCTOBOTO y3Jia Ha Cily4ail, eC/ii CI0BO «_monkeys» BCTpevaeTcst
HECKOJIbKO pa3.

Pa6oraer in naHHas nporpamma? 3arycTUTe ee Ha BHITIOJTHEHKE, BOCTIONb30BaBIIMCh
cemytomuM anaom:

<html>

<head><title>Why T like Monkeys</title></head>

<body><hl>Why T like Monkeys</hl>

<2>Monkeys are Cute</h2>

<oMrkeys are <b>cute</b>. They are like gmll, hyper versions of

ourselves. They can meke fury facial expressions ad stick aut their

tongues.</p>

<

</htmi> _

PesynbraT BBIMOJHEHMS TPOrpaMMbl OyIET CIASTYIOIIMM:

<html>

<head><title> Why I like Monkeys</title></head>
<bodyxhl>Why I like Monkeys</h1l> '
<h2>Monkeys are Cute</h2>

<p><a href="http://www.monkeystuff.com/">Monkeys</a>
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are <b>cute</b>. They are like small, hyper versions of

ourselves. They can make funry facial expressions and stick out their
tongues.</p>

</body>

</html>

Moayns XML: :LibXML -

MonynbXM L: ;L ibXM L Moatra Cepxkanrta (Matt Sergeant) siBisieTcs uHTEpericom 01o-
smotekn LibXML u3 npoekta GNOME. OH 6bICTpo 3aBOeBal peMyTaLyIo MOIMyJIsIp-
Hoii Bepcun mozaenn DOM, ommyasich GbICTPOIECTBIEM 1 3aBEPILIEHHOCTBIO 10 CPaB-
HEHMIO ¢ 0oJiee CTapbIMU BEpCUSIMU MoayJielt XML : : Parser. 3mech Takke pealu3oBaHa
monesib DOM Broporo ypoBHs, Garogapst 4eMy 00eCcIieYMBaeTCs BCTPOSHHAST MOIIEPK-
Ka MPOCTPAHCTB UMEH. _

Jlo cux 1op MbI ITPaKTHMUYECKH He pab0Tajii C IPOCTPAaHCTBaMU MMEH. BoJbIIMHCTBO
MPOrpaMMUCTOB M30eraeT MPUMEHEHUS 3TX 00beKTOB. OHU YCIOXKHSIIOT CTPYKTYPY ITPO-
IPaMMBbI, BBOZS JONOJHUTEILHBIE YPOBHU CJIOKHOCTH PasMETKM U KOJA B CJIydyae, eciu
TOSIBIISIETCSI HEOOXOAMMOCTb OTHOBPEMEHHO ITOIEPXKMBATh JIOKATbHbBIE MMEHA 1 TTpeuK-
cbl. TeM He MeHee, ¢ Kaxoii HoBo# Bepcreit XML npocTpaHcTBa MIMEH IIPUOOPETaoT Bee
OoJiblliee 3HaYEHUE, U CKOPO O0OMTHCH O€3 HUX MPOocTo He yaactcs. Hanpumep, nmomoo-
HbIiA 0OBEKT MIPUMEHSIETCS B MIOMYJIIPHOM $13bIKe TIpeoopaszoBaHusi, XSLT. Heobxonu-
MOCTb €TO IPMMEHEHMS B 3TOM CJIydae TUKTYETCS TeM, 4TO TpeOyeTcs pa3andaTh Teru,
OIMCHIBAIOIIE MHCTPYKIIMU, U TETU, OMUCHIBAIOIIME JaHHbIE (IPYTMMU CJIOBAaMMU, OTO-
OpaxkaeMble 3JIEMEHTBI U T€ JIEMEHTBI, KOTOPBIE YIIPABIISIOT BEIBOJIOM JaHHBIX).

YyTh MO3Xe BbI MO3HAKOMUTECH C IPOCTPAHCTBAMU MMEH, MCIOJIB3YIOIIUMUCS B
HTML. bnarogaps 3TuM 00bEKTaM B JOKYMEHT MOXKHO BKJIIOUYATh CIIELIMAJIbHYIO pa3-
METKY, HaIpuMep, ypaBHeHUsI — B 00braHble HTML-crpanuibl. 361k MathML (http:/
/www.w3.org/Math/) BeITOHSIET IMEHHO 3T (byHKIIMK. B uctuHre 7.1 neMoHCTpUpy-
eTCsl, KaK K TOKyMEHTY TTOIKIIIOUnTh 136K MathM L 1 BocIionb30BaThcsl HAM JIJIsI TIOJI-
JIEPXKKU TTPOCTPAHCTB UMEH.

JIneTnHr 7. 1. JIokyMEHT CO BKIOHEHHBIMW MPOCTPAHCTBAMUN UMEH

<htmI>
<body xmins:eg="http://www.w3.0rg/1998/Math/MathML">
<h1>Billybob's Theory</hl>
<>
Tt is well-known that cats cannot be herded easily. That is, they do
not tend to run in a straight line for any length of time unless they
really want to. A cat forced to run in a straight- line against its
will has an increasing probability, with distance, of deviating from
the line just to spite you, given by this formula:</p>
<©> '
<l-——P=1-1/(x"2) —>
<eq:math> .
<eq:mix>P</eq:mi><eq:mo>=</eq: mo><eq: MMN>1< /e : MN><eq : MO>—< /e : 10>
<eq:mfrac>
<eqg:mn>1</eq:mn>
<eq:msup>
<eq:mi>x</eq:mi>
<eq:IMMN>2</eq: >
</eq:msup>
</eq:mfrac>
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</eq:math>

</p>

</body>

</htoml>

Teru ¢ mpecdpukcom eq: ABISIOTCS YaCTHIO ITPOCTPAHCTBA MMEH, ONIPENeIeHUE KOTO-
poro MoxXHO HalTu Ha web-y3ie o anpecy http://www.w3.org/1998/Math/MathML. D1u
TErn orpeneseHnl B aTpubyTe anemeHTa <body>. B pesyiabTate MCHOJIb30BaHUS IIPO-
CTpaHCTBA UMEH Opay3ep mojydaeT MH(GOPMAIIUIO O TOM, KaK1e TeTH SIBJISIOTCSI OPUTH-
HampHBEIMU Teramyu HTML, a kakue — BHemHMME. bpay3ep, BOCIIpMHNMATOIITNINA S3bIK
MathML, obpabarteiBaeT KBaTM(PUIIMPOBAHHBIE 3JIEMEHTHI B COOTBETCTBUM C MHCTPYK-
LIUSIMU, TIPEIOCTaBICHHBIMU MEXaHM3MOM HX (pOpMAaTHPOBAHUSI, ¥ HE TILITAETCS ITPUME-
HUTH B 3TOM CJIydae OOBIYHBIN MeXaHN3M 00paboTku s1361ka HTML.

HexkoTtoprle Opay3epbl He BocipuHIMaloT Ter MathM L 11 orobpazkaroT HelpencKa-
3yeMbIe pe3yJIbTaThl. B 3TOM ciIydyae omHOI 13 TTOJIE3HBIX YTUIIMT OKA3bIBAETCS TIPOTrpaM-
Ma, KOTOpast OTBICKMBAET U yIAJISIET Te OTPaHUYEHHBIE TTPOCTPAHCTBOM UMEH 3JIEMEHTHI,
KOTOpBIE MOTYT HEKOPPEKTHO MHTEPITPETUPOBAThCS OOJIee CTAPHIMU BEPCUSMU TIPOLIEC-
copa HTML. B crenyromieM nmpumepe TIpUBeIeHA ITporpaMma, UCIob3yiolas MoIe) b
DOM2, xotopas pa3doupacT TOKYMEHT U BBIOMpPACT BCE 3JIEMEHTHI, IMEIOIINE TIpe(prKC
MPOCTPAHCTBA UMEH.

I1epBEIM meJTOM MporpaMma pasoupaet (aiin:

use XML: : LibXML;

my Sparser = XML::LilM —>new( ) ;

my Sdoc = Sparser—>parse flle( shift @ARGV ) ;

Ha cnenyroriem 1mare mporpamMma HaxOOMT 3JIEMEHT JOKYMEHTA M 3aITyCKaeT peKyp-
CHBHYIO MTOAIIPOrPaMMYy, C IIOMOIIBIO KOTOPOM BBITIOIHSETCS IIOMCK OTPAHUYEHHBIX ITPO-
CTpaHCTBOM MMeH 3JIeMeHTOB. Ilociie 3Toro mporpamma BEIBOIWT TOKYMEHT Ha T1eJaTh:

my $mathuri = 'http://www.w3.0rg/1998/Math/MathML";

my $root = Sdoc->getDocumentElement ;

&amp; purge nselems( $root );

print $doc->toString;

Crenyrolasi Ipoleaypa HaXoouT y3ei 3JIEMeHTa, TTPOBepsIeT, eCTh JIM Y Hero mpe-
¢duKc, CBSI3aHHBIN C IPOCTPAHCTBOM MMEH, 1 B CIIydae HAIMUMS YIAISIET UCCIICAyeMbIit
3JIEMEHT 13 CITMCKA COAECPKMMOTO POIUTEIILCKOTO y371a. B mpoTBHOM citydae, Tiporie-
JIypa TIPOITyCKAeT 3JIEMEHT 1 MePEXOINT K 00pabOTKe ero ITOTOMKOB:

sub purge nselars {

my Selemn = shift;
retum unless( ref( Selan ) =~ /Elarent/ );
1f( Selan>prefix ) {
my $parent = $elem->parentNode;
$parent->removeChild( Sclan ) ;
} elsif( $elem->hasChildNodes ) {
my @children = Selan>getChildnodes;
foreach my $child ( @children ) {
Spurge nselams ( Schild ) ;
}

}

BbI, HaBepHOE, 3aMETUJIN, UTO B pACCMATPUBAEMYIO BEPCUIO OOBEKTHOM MOIE/IN JIOKY-
MEHTAa 10 CPABHEHMIO C TPAIULIMOHHBIM MHTepdeiicom D0 M 3a10keHbl HEKOTOpPHIE Me-
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XaHU3MBI, TIPUCYIITME N3HAYATBHO 136Ky Perl. OOparieHne k metony getChildnodes B
KOHTEKCTE MacCHBa BO3BpaTWJIo ObI Perl-criicok BMecTo rpomMo3akoro criickaN odel ist.
BbI3BaHHBII B CKAISIPHOM KOHTEKCTE, 3TOT METOJ BO3BPATHII ObI KOJTMYECTBO JOYEPHHUX
3JIEMEHTOB pacCMaTpUBaEMOTO y3J1a, BcenctBre yero Nodeli Sts He mcronb3yeTcst 31mech
BOOOIIIE. ;

[TomoOHBIE ympolieHnsT — BechbMa OOBIMHBI B Mupe Perl, moatoMmy He Oymem Ha HUX
ocrtaHaBmBaThes. CliemyeT TOJTbKO TIOMHUTH O TOM, YTO OHU IEUCTBUTETHHO TTPOCTHI TTO
CPaBHEHMIO ¢ OOBIMHBIM OOBEKTHO-OPUEHTUPOBAHHBIM TTPOTOKOJIOM. KoHeuHo, cpasy
MTOSIBIISIETCS HAZIEXK/Ia Ha UCIONIB30BaHUE BeceMH peanusauusMu Moaend DOM B a3bike
Perl omamx 1 Tex e commamenuii. Borrpoc o pa3paboTke n IPpUHATUN Harbosee ymoo-
HBIX CTAHIAPTOB [UIsl CITUCKOB PacChUIKY perl-xml BO3HUK yxe MoBOJIbHO AaBHO. Ceil-
yac o0CyXXmaeTcsi BOIIPOC O TOM, KakK HauOoJiee JIOTUYHBIM 00pa3oM BHeIpuTh SAX2
(MOmyJTh, TIOMAEP>KUBAIOIINIA IIPOCTPAHCTBA MMEH). -

Mbstt CepskaHT npemycMoTpelt B makere XML: : LibXML MHOXeCTBO MOJIE3HBIX MeXa-
am3MOB. Kiacc Node o6mamaer metonom findnodes (), KOTOPBI B KAYeCTBE apryMEHTA
ncnons3dyeT XPath-Beipaxkenusi. braromapst atoMmy obGecriednBaeTcst JOTIOJTHUTETbHAS
CTeTieHb TMOKOCTH TIPY TIOVICKE Y3JI0B. AHAIM3aTOP 00JIaaaeT OIMIMSIMI, KOTOPbIe KOHTPO-
JIMPYIOT TOYHOCTD €T0 BBITTOJTHEHUSI, OTIPeAeIieHNe CYIITHOCTEe W HaJTM4Kne HECKOTbKUX
3HAYEHMI [IJIST CMMBOJIOB TaOyssiiii. MOKHO TakskKe BBIOpATh IPyTUe CrielaibHbIe 00-
paboTYMKM, TIpeAHa3HAuYeHHbIE TS elle He pa3o0paHHBIX cylrHocTeil. Mcxons n3 onu-
CaHHBIX BOBMOXHOCTE, MOXHO TIPUUATH K BBIBOY, UTO 3TOT MOMYJTb TIPEBOCXOTHO YIIOB-
JIETBOPSIET ITOTPEOHOCTHU IIPOrPAMMKPOBAHUS € IIpuMeHeHreM Moaem DOM,
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B nipenpinyineii riase OBUIN BBEIEHEI ITOHSTHSA, OTHOCAIIMECS K 00padoTke XM L-n0ky-
MEHTOB KaK JepeBbeB, HAXOMSIIMXCA B TTaMsTH. OHU UCTIONb30BAIMCH TOBOJIBHO MPY-
MUTHMBHO, — BCE OTPAHUYMBAIOCH TIOCTPOEHUEM, OOXOIOM M MOAM(PUKALMEN OTIENb-
HBIX YacTeli IepeBbeB. DTO aKTyaJIbHO B ClTy4ae HeOOIBIINX, HECTIOXKHBIX JOKYMEHTOB 1
3amady, HO cepbe3Hass XML-o00paboTka TpeOyeT Oosiee COBEPIIICHHBIX CpeACTB. B 3Toit
IJIaBe paCCMOTPEHBI METO/IBI, TTO3BOJISTIONINE YITPOCTUTh, YCKOPUTD U TIOBLICUTH 3(phek-
TUBHOCTb O0pabOTKHU JIE€PEBbEB.

ATNTOpPUTME 00XOfa IEepeBBEB

Brauase paccMOTpHUM aIrOpUTMBI 00X0OIa AepeBbeB. B cOOTBETCTBUM ¢ Ha3BaHMEM, OHU
00XOIAT AepPeBO, HAxXoms BepIIMHBLI B TpeOyeMoM mopsiike. B pesynbrare mporpamma
VIPOILAETCs, a Mpolece 00paboTKM COCPeNOTaAYMBAECTCS HA YPOBHE OTIEIBHOIO Y3JIa.
Hcnonb3oBaTh alropuTMbl 00X0a IEPEBLEB - 3TO BCE PABHO, YTO UMETh APECCUPOBAH-
HyI0 00€3bsSIHKY, 00yJ4EeHHYIO JIa3UTh IO IEPEBbSM U IPUHOCUTDL KOKOCHIL. B 3TOM Citydae
BaM He IIPUAETCA OOIMPATh CBOM PYKHU O KOPY IEPEBBEB, YTOOBI JOCTATH LIEHHBIE TUIO/bI;
BCE, YTO HYKHO CZeJIaTh, - POCBEPINUTD ABIPY B CKOPJIYIIE U 3aCYHYTh Ty[a COJIOMUHKY.

[pocreiimmii BUI aaropuTMoB 00X0a IepeBbeB - umepamop (MHOTIA HA3bIBACTCS
06xo04ux). OH MOXET TTepeMeIIaTLCS TT0 AePEBY B IIPSIMOM M OOpPaTHOM HaITpaBJICHUSIX,
YCTaHAaBJIMBasl CChIJIKU Ha BEPILIVHBI, B COOTBETCTBUU C MPEANUCAHHBIMUA €My IeHCTBU-
aMu. Waest mpoaBUzKeHUs T10 AePEBY COCTOMT B YCTAHOBJICHMU MOPSIIKA BEPILUH, B KO-
TOPOM OHU OTOOpaKaloTCs B IIPEACTABJICHUY TeKCTa JOKYMeHTa. TOUHBI alrOpUTM UTe-
PaILOHHOTO ITPOlIecca 3aKJII0UaeTCs B CIIEAYIOIIEM:

*  ©CJIM TeKyllasl BepIliMHa He 3a1aHa, HadaTh C KOPHEBOM BEPIIIMHEL
*  €C/IM y TeKyIIe BEPIIMHBI €CTh ITIOTOMKM, TIEPENTH K TIEPBOMY U3 HUX;

*  €C/IM y TEeKYyLIEH BEpIIMHBI €CTh BEpIIMHA, UMEIOIIAs C HEM OOILEero poauTes,
TNEPEUTH K HEW; :
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* €CJIM HY OJIHA U3 3TUX CUTyalUi HE UMEET MECTA, BEPHYTHCS K CIIUCKY MPENKOB
TEKYLIEH BEPILMHBI U TIOMBITATHCS HAWTU Ty, YbW BEPILMHBI, UMEIOILUE C HEW 00-
ILIETO POIUTEJISI, OCTAINCH HEOOPaOOTAHHBIMMU.

C TIOMOIIIBIO 3TOTO AJITOPUTMA UTEpaTOp OOOWIET KaKIyl0 BEPIIMHYB JIepeBe, UTO
TMOJIE3HO B TOM CJIydae, ecli TpebyeTcs 06paboTaTh BCe BEPIUMHBI B HEKOTOPOIA 4acTi
JIOKYMEHTa. DTOT aJITOPUTM TaKXKe MOXKHO PeaM30BaTh PeKyPCUBHO, OHAKO JOCTOMH-
CTBO UTEPATUBHOM peau3aliMi COCTOUT B TOM, UTO B Ipoliecce 00paboOTKU MOXKHO OCTa-
HOBWTBCSI MEXIy IBYyMsI BepLIMHAMU U TPOU3BECTH KaKUe-JIMOO Apyrue AeiCTBUS.
B suctuHre 8.1 nmokazaHo, Kak MOXHO Pealn30BaTh 0OBEKT UTepaTtopa mist DOM-nepe-
BbeB. Clozia BKITIOUEHBI METOZIbI, IPUMEHSIEMbIe KaK UIsl TIPOABMXKEHUS TIO IEpPeBy B
MPSIMOM UM B 0OpaTHOM HarpaBIeHUSIX.

Jluctunr 8. 1. MNMaker DOM-ureparopos
package XML::DOMIterator;

sub new {
ray $class = shift;
my S$self = {@_}:
Sself->{ Node } = undef;
return bless( $self, Sclass );
}

# IpomBukeHMe no OEpeBy Ha ONHY BEPIMHY BIIEPEI.
#

sub forward {
my $self = shift;

# TorbITKa CIyCTUTBCS Ha CIIEOylomyil YPOBEHE.
if( $self->is_element and
Sself->{ Node }->getFirstChild ) {
Sself->{ Node } = $self->{ Node }->getFirstChild;

# TOIHTKA TIEPENTV K CIIeNylIel/ BepuwuHe, IMEKIEN OOmero
# pomuTens, WM K BEPIMHE, MMEONEN OOMEro POIATENIS
# c mpemkoM.
} else {
while( $self->{ Node )) {
if( Sself->{ Node }->getNextSTbling ) {
Sself->{ Node } = $self->{ Node }->getNextSibling;
return $self->{ Node };

}
Sself->{ Node } = $self->{ Node }->getParentNode;
}
}

}
# TIoomBRMKEHe N0 [MEPEBY Ha ONHYy BEQIVHY HARATI.
#

sub backward {
my $self = shift;

# MepelTn K npeapiaylleit BepluMHe, UMeloLeil obluero poauTens,

# u cnycTuTbCa K MOCNEeOHEN BeplnHe ero aepesa.

if( $self->{ Node }->getPrevious5ibling ) {
$self->{ Node } = $self->{ Node }->getPreviousSibling;
while( $self->{ Node }->getLastChild ) {
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$self->{ Node } = $self->{ Nk }->getLastChild;
}

# IlepeifTy BBEpPX.
} else {
$self->{ Node } = $self->{ Node }->getParentNode;
}
return $self->{ Node };
}

# BepHYTH CCHIIKY HA TEKYUYIO BEpUVEHY .

#
sub node {
my $self = shift;
return $self->{ Node };
}
# YCTaHOBUTE TEKYIYI0 BEDINIY .
#
sub reset {
my( $self, $node ) =@_;
$self->{ Node } = $node;
}

# IIpOBEPUTH, HABISIETCS JII TEKylad BEPUMHA DJIIEMEHTOM.

sub is_element {
my $self = shift;
return( $self->{ Node }->getNodeType == 1 );
} .
Kon u3 nuctunra 8.2 mpencrapiisieT TECTOBYIO MPOrpaMmy IJisi TTakeTa UTePaTopoOB.
OHa BBIBOJIUT KpaTKOE OITMCaHNe KaKIOi BepIHEI B iepeBe XM L-noKyMeHTa B Haya-
JIe B TIPSIMOM, a 3aTeéM B OOpaTHOM TTOPSIIIKE.

JincTunr 8.2. TectoBas nporpaMma, peayiMaytoLLasi MPOBEPKY MakeTa UTepaTopoB

use XML::DOM;

# Vmmmarmszaima aHaymsaTopa U UTepartopa.

my $dom_parser = new XML::DOM::Parser;

my $doc = $dom_parser->parsefile( shift @ARGV );
my $iter = new XML::DQMIterator;

$iter->reset( $doc->getDocumentElement );

# OrobpasuTh BCe BEPUMHEI C HAdala OO KOHIA AOKYMEHTa.
print “\nFORWARDS:\n";
my Snode = $iter->node;
my $last;
while( Snode ) {
describe( Snode );
Slast = Snode;
Snode = $iter->forward;
}
# OTO6pasuUTh, BCEe BEPUMHEI C KOHIA OO HadYaya AOKYMEHTA.
print "\nBACKWARDS:\n";
$iter->reset( $last );
describe( $iter->node );
while( $iter->backward ) {
describe( $iter->node );
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# OTOOpPasUTEL CBEOCHMSI O BEPIMHE .
#
sub describe { -
my Snode = shift;
1f( ref ($node) =~ /Element/ ) {
print 'element: ', Snode->getNodeName, "\n";
}elsif( ref (Snode) =~ /Text/ ) {
print "other node: V", $node->getNodeValue, "\"\n":
}

}

MHoruve nmakeTbl IJ1s1 I€PEBLEB MPEIOCTABJISIOT BOBMOXKHOCTH aBTOMAaTU3UPOBAHHOTO
obxoma fepeBbeB. B coctaB Momymst XML : : L ibXML: : Node Brmouen Meton i terator (),
KOTOPBIN pean3yeT 00xon BeplH rnoaaepena. [1pu atom 06padoTKa KaxkIoi BepILLIMHbI
OCYILECTBIISIETCS C TIOMOIIBIO COOTBETCTBYIOIIEH moarnporpamMmbel. Momyns Data: :
Grove: :Visitor BeIIIOMHSIET aHAJIOTUIHYIO (hYHKITHIO.

B ymmctunTe 8.3 IMpuBeneH Ko MporpaMMBbl, KOTOpasl UCITONB3YyeT aBTOMaTU3UPOBaH-
Hy!0 (DYHKIIMIO 00X0/a iepeBa ISl aHaIM3a KOMaH 00pabOTKM B TOKyMEHTE.

Jinctunr 8.3. MNMporpamma, peanmsytoLLias aHaIn3 KoMaHd, 00padboTkm

use XML: :LibXML;

my Sdam = new XML::LibXML;

my Sdoc = Sdom->parse flle( shift @ARGV ) ;

my $docelem = $doc->getDocumentElement;

Sdocelem->iterator ( \&find_PI ) ;

sub find PT {

my $node = shift;
return unless( Snode->nodeType == &XML_PI_NODE ) ; _
print "Found processing instruction: ", Snode->nodeName, "\n";

}

AnroputMbl 00XoAa AEPEBbEB KpaiiHe YCIOXKHEHBI M1 MOTYT TIPUMEHSITLCS B 3a/1a4aX,
KOTOpbIE BKITIOUAIOT 00pabOTKyY BCEro JOKYMEHTA, TTOCKOJIbKY OHM aBTOMATU3UPYIOT MpO-
mecc mepexona OT BepIIMHBI K BepinrHe. OmHAKO He BCETma TpeOyeTCs Tocemarh Kaxk-
QY10 BepIIMHY. 3a4acTyIO JOCTATOYHO BHIOpATh OMHY M3 TPYIIILI WK IOyIUTH HaOOp
BEPILMH, KOTOPBIE YIOBJIETBOPSIIOT HEKOTOPOMY KPUTEPHIO, HAIIpUMEP, UMEIOT yKa3aH-
HOe MMS 3JIEMEHTa WJIM 3HaueHue arpuOyTra. B 3Tux ciaydasx HEOOXOOAMMO MPUMEHSITh
U30MpaTEeNbHBIA METOM, YTO OyAET MPOAEMOHCTPUPOBAHO B CJICAYIOIIEM pa3fere.

Asbik XPath

[Tpennonoxum, 4To B HAlleM PacCMOPSDKEHUM €CTh Liejiast apMusl 00e3bsiH. VIM naetcs
komaHna: «Hamo mpuHecTn GaHAHOBBIN HANMUTOK U3 Kade-MopokeHoro Ha Maccady-
cerc-ABeHIO ceBepHee Porter Square». He Oynyun ocobeHHO YMHBIMU 00€3bIHAMU, OHK
TMOWAYT Y MPUHECYT JII0OOI MOMABIIMIACI Ha IJ1a3a HAMUTOK, 3aCTaBJIsisl Bac MOIMPOOo-
BaTh UX BCE U MPUHATH HyXHOe pelieHue. [lepeodyunte vx, OTIIPAaBUB B BEUEPHIOO
ILIKOJTy U3y4aTb OCHOBHI s13bIKa. HeCcKObKO MecsleB CITyCTsI IOBTOPUTE KOMaHay. Te-
Tepb 00€3bsTHBI TTOCTISAYIOT BalllMM YKa3aHUSIM, UASHTU(DUIIUPYST HEOOXOMUMBIIA TIpe-
MET, ¥ IPUHECYT BaM UMEHHO TO, YTO TpebyeTcs.

MBI mpuBenu onuvcaHWe Kjacca 3afad, IS pelIeHUs KOTOPBIX MPeaHa3HAYaAeTCs
XPath. BT0 cpeacTBo peasm3yeT oouMH M3 HaMOOJEe TMONE3HBIX METOMOB TOMIEPKKHI



158 [aga 8 - 3a npenenamn aepesbes: XPath, XSLT v apyre sonpocsl

XML. OHoO npenocTaBisieT JOCTATOYHO HAITISIAHBINA MHTepdelic ITorcKa BepIIdH, I10-

3TOMY He HY>KHO CAMOCTOSITEJIbHO pa3pabaThiBaTh MporpaMMy MX OoTcieXuBaHus. o-

CTAaTOYHO yKAa3aTh TUII TpeOyeMbIX BepiuH 1 XPath otbier ux. Takum o6pasoM, ¢ Ho-

Mol XML orpoMHOe, IJ10X0 OpraHM30BaHHOE MHOXKECTBO BEpIIMH TpeBpalaeTcs B

YeTKO MPOHYMEPOBaHHYIO KapTOTeKy, MpelHAa3HAYeHHYIO JIJIs XpaHeHWsT JaHHBIX.
Paccmorpum XML-10KyMEHT, IpUBEIeHHBIN B TUCTUHTE 8.4.

JlucTtunr 8.4. daiin npeasapuTENbHBIX HACTPOEK

<plist>
<dict>
<key>DefaultDirectory</key>
<string>/usr/local/fooby</string>
<key>RecentDocuments</key>
<array>
<string>/Users/bobo/docs/menu.pdf</string>
<string>/Users/slappy/pagoda.pdf</string>
<string>/Library/docs/Baby.pdf</string>
<(<arrag>
<key>BGColor</key>
<string>sage</string>
</dict>
</plist>

DTOT HOKYMEHT - TUITOBOM (haiiI IIpeaBapuTeIbHBIX HACTPOCK MPOrPaMMBI C CEprei
KJIIOYEl TaHHBIX U 3Ha4eHuii. Huuero ocoGeHHO CIIOXKHOIO B 3TOM HeT. UTOObI moy-
yrTh 3HaYeHUEe Koda BGColor, Heo0X0nMMO HATH 3JIEMEHT < Key >, COIepKallHii CJIOBO
«BGColor», 1 mepeitTu K CiIeAyroIeMy JIeMeHTy - <st ri ng>. HakoHell, cauTeIBacTCs
3HaueHWEe BHYTpHU B BepirHe Tekcta. B DOM MoXHO nponenatb 3To crocoboM, yKa-
3aHHBIM B JIMCTUHTE 8.5. :

Jlnctunr 8.5. lMporpamma, peanvsyioLias YCTaHOBKY MPEArioqTUTENBHOrO LIBETa
sub get_bgcolor { _
my @keys = $doc->getElementsByTagName( 'key' );
foreach my $key ( @keys ) { .
if( $key->getFirstChild->getData eq 'BGColor' ) {
return $key->getNextSibling->getData;

}

return;

) .

Hanucate onHy Takyio MoamnporpaMmy TOBOJBHO JIETKO, HO TIpeICTaBbTe cebe, 4To
OyZIeT B ciyuyae, ecii HeOOXOIMMbI COTHU MONOOHBIX 3arpocoB. K TOMy Xe, oHa mpeji-
Ha3HaueHa JiJisi 00pabOTKU OTHOCUTEIHHO MPOCTOrO JOKYMEHTa, a BooOpa3uTe, Ha-
CKOJIBKO BCE MOXET YCJIIOKHUTHCS MPU YBETNUSHUM KOJUYECTBA YPOBHEN TOKYMEHTA.
Hermnoxo 6b110 ObI UMETh KOPOTKUIA CITOCOO MPONETBIBATh TOXE CKaKeM, B OTHOM
CTpPOKE IporpamMMbl. TaKyl0 CHMHTAKCHMYECKYIO CTPYKTYPY OBLIO ObI yIOOHEE BOCIIPH-
HUMAaTh, KOAMPOBATh U OTJIAXKUBATh. Bce 3T0 MOXHO peann3oBarh B IaHHOM CITydae.

A3k Xpath mpuMeHsieTCsT ¢ LeNbIo BRIPAXKEHUS MyTU K BEPIIIMHE UM HAbOpy Bep-
IIIMH B JTIOOOM MecTe foKyMeHTa. OH TMPOCT, BhIpa3WTeNIeH U yHUBEpCalieH (BBEICH KOH-
copunymom W3C, rpynmoii pazpaboTdnkos, coznasimx XML)!. Bel yBuauTe, 4ro oH

' PexomeHmanmm MOXHO HaiiT Ha web-y3ie o anpecy http://www.w3.org/TR /xpath/.



Asbik XPath 159

ucronbayercd B XSLT 111 conmocTaBieHus TpaBWI ¢ BepIIMHAMU U B Xpointer-MeToe
17151 CBsI3bIBaHUSI XM L-TOKyMEHTOB ¢ MICTOUHMKaMU. Ero Takxke MOXXHO HaiiTK BO MHO-
rux Perl-monynsx, Kak OyzeT Ioka3aHo gajiee.

XPath-BeipaxkeHrie Ha3bIBACTCS nymeM pazmeujeHus N COCTOUT U3 HECKOJIbKUX Uia-
206 TIyTHU, KOTOPBIE €T0 KOPPEKTUPYIOT C YU4ETOM MpUOIKeHn K 1eau. Haunnas ¢ ab-
COJTIOTHOM, U3BECTHOM MO3ULIMU (HATIpUMEp, KOPEHb JOKYMEHTA), II1ard IIPOIBIKEHUS
T10 JIEpeBY JOKYMEHTA HAIIPABIISIOTCA K BepIIMHE WX K Habopy BepiiuH. C TOYKHU 3pe-
HUSI CMHTaKCKCa BCe 3TO HATTOMMHAET ITyTh B (haiiJIOBOI CCTEME, B KOTOPOM OTACIbHBIC
BJIEMEHTBI PA3EISIOTCS CUMBOJIAMM CJISIIIA.

Crenylomuii myTh pa3MelleHUsT JeMOHCTPUPYET, KaKUM 00pa3oM B MpeablayIeM
MpUMepe HAXOAUTCA HEOOXOAMMOE 3HAUYCHUE 1IBeTa:

/plist/dict/key[text()="BGColor']/following-sibling::*[1]/text( )

ITyTh pa3melieHus1 00padaThIBaeTCsl, HAUMHAs ¢ A0COTIOTHOM ITO3UIIUM B JOKYMEHTE
U TIepeMellasiCh B HOBYIO BEpIIMHY (MJIM BEPIIMHBI) Ha KaxkaoM 1are. B mo00ii MOMEHT
Ioucka TeKyllasl BepIIMHa CIY>KMT KOHTEKCTOM JUlsl cenytollero wara. Eciu cienyro-
LLIEeMy II1ary COOTBETCTBYET MHOXKECTBO BEpIIMH, BETBU TIOMCKA M TPOLIECCOP MOMAEp-
JKMBAIOT HA0Op TEKYIIMX BepIIMH. PaccMoTpuM, Kak OyneT oopadaThIBaTLCS TIPEICTaB-
JICHHBII BBILLIE ITyTh Pa3MEIICHUS:

* HauyMHaeM ¢ KOPHEBOM BepIIMHbI (Ha ONMH YPOBEHb BhIILIE KOPHEBOTO 3JIEMEHTA);

* IepexonuM K 3eMeHTy <plist>, KOTOpBI ABJISAETCH TTOTOMKOM TEKYILEH Bep-
LIMHBI;

* IEePeXOJNM K 3JIEMEHTY< d ict >, SIBISIOIIEMYCsI IOTOMKOM TeKYIIE BEpPILIMHbL;

*  TIEpPEeXOIUM K JIEMEHTY<key>, KOTOPbIi SIBJIIETCSI IOTOMKOM TEKYILEH BEPILIM-
Hbl 1 uMeeT 3HayeHre BGColor;

*  BbIOMpaeM CIIEAYIOIINI 3JIEMEHT, HAXOISIIUICS MOCIe TEKYIIEH BEPIINHEL;
*  BO3BpAIlIAEM BCE TEKCTOBBIE BEPIIMHEI, TPUHALIEKALINE TEKYIIEH BEPILIVHE.

M3-3a TOro YTO MOMCK BEPILMHBI MOXET MPUHSITH BETBSIIUIACS XapaKTep Mpy Halv-
YUY MHOXECTBA MOAXOMIIMX BepIIMH, MHOIA Ha HEKOTOPOM IIlare HeOOXOAMMO JI0-
0aBJIATh YCIIOBHME MPOBEPKU C LIEJIBIO OTPAaHUYCHUS TIPUEeMIIEMbIX KaHAuAaToB. Jlomomi-
HUTEIBHOE YCIOBHE MTPOBEPKU OBIJIO HEOOXOAMMO Ha OTOOPOYHOM IIIare JIjisl dJieMeHTa
<Key >, Korjia IoIX0a1I0 MHOXECTBO BepIIYH. B pe3ysibrare 1060aBUIOCh YCI0OBUE ITPO-
BEpKH, TpeOyroliee, 4ToObl a1eMeHT umel 3HaueHrue BGColor. bes nposepku ObLM ObI
MOJTy4YeHbl BCEe BEPILMHBI TEKCTA JIJIS BCEX BEPILIMH JAepeBa, MMEIOLIMX OOILIEro MpeaKa,
HETOCPEICTBEHHO CIIEAYIOIINX 32 3JIEMEHTOM < key>.

Cie IyIoILMiA IIyTh pa3MeIEHU ITOAXOIUT JUTI BCEX DJIEMEHTOB < Key > B JOKYMEHTE:
/plist/dict/key '

PaznnuHble BUIBI YCIOBUIA TTPOBEPKU AAIOT OYJICBOI OTBET «MCTUHA/JIOXb». MOX-
HO IIPOBEPUTD MTO3ULIMIO (KOTa BEPIIMHA €CTh B CIIMCKE), HAIMYME TIOTOMKOB U aTpuOy-
TOB, TIPOM3BECTH YMCIIOBbIE CPABHEHUS M BCE BUIIbI OyJIEBBIX BBIPAXKEHUI, UCTIONbB3YIO-
mmx onepatmu M n MJIN. MHorna npoBepka COCTOUT TOJIBKO U3 HOMEPOB, KOTOPbIE
ABJISIOTCS KPATKMM 00O3HAYEHMEM JIJIS yKa3aHMsI MHIEKCA B CITUCKE BEPILH, [I09TOMY
npoBepka [1] 03HayaeT «OCTAaHOBUTBCS Ha MEPBOM MOAXOIAILIEN BEPILIMHES.

B kBagpaTHBIX CKOOKAaX MOXHO KOMITOHOBATh Pa3IMYHbIE BUIBI IIPOBEPOK COBMECT-
HO ¢ OyJIEBBIMU OIEpaLUSAMU. B KaYeCTBe albTePHATUBBI MOKHO COEMHUTH TIPOBEPKI
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¢ Habopamu CKOOOK, BBICTYITAIOIIMX B posiu orepatopa M. Kaxmplii 1iar noapasymeBaet
TPOBEPKY, B Pe3yJIbTaTe KOTOPOW COKpAIlaeTCs IEPeBO MOMCKa TymruKoB. Ecii Ha Ka-
KOM-JIMOO II1are 00HapyKMBaeTCs HYJIEBOE KOJTMYECTBO TOAXOMSAIINX BEPIINH, TO COOT-
BETCTBYIOLIEE 3TON CKOOKE NeiicTBUE MOMCKA OTMEHSIETCSI.

B cooTBeTcTBUM € pe3yibTaTaMy TTPOBEPKU OYJIEBBIX BBIpAXKEHUI MOXHO ChOpMHU-
pOBaTh MyTh pa3MeIleHNs C HAIpaBJICHUSIMU, KOTOPbIe Ha3bIBalOTCs ocsmu. OCh Hamo-
MUHAEeT CTpeSIKy KoMIlaca, yKa3blBalolllylo MpOLIeCCOpy HarpaBieHUe IS MepeMelie-
Hus1. BMecTo HampaBieHus1, 3aITaHHOTO 10 YMOJIYaHUIO, KOTOPOE OIPEEUISIET CITYCK OT
TEKyIIeH BEPIIMHBI K €€ TIOTOMKaM, MOXKHO JIBUTaThCsl B HAMPABJICHUN, COOTBETCTBYIO-
IIEM TIPENKY M TIPEIIIECTBYIOIMM 3JIEMEHTaM WJIA BEPIIMHAM JepeBa, MMEOIINX O0IIle-
ro nipeaka. Och 3aMmMCHIBaeTCs B BUe MpeduKca K 1ary ¢ JBOWHBIM ABOETOUYMeM (::).
B npenpinyiiem npumMepe UCnoAb3oBadack och fo 1low ing-sibling mig nepexoma ot
TeKyllleli BepIIMHBI K ee OJIvKailieil cocenke.

IIar He orpaHUYMBaeTCs 0OPAGOTKOI 37eMEHTOB. MOXHO YKa3aTh Pa3INUYHbIE BUIbI
Y3JIOB, BKJIIOYast aTpUOYTHI, TEKCT, KOMaHIBI 00paObOTKM 1 KOMMEHTApUH, WM OCTABUTh
€ro HaCTpaMBaeMBbIM C CEJICKTOPOM JIJIsI JTFOOOTO THIIA BEPIIMHBL. THUI BEpIIMH MOXHO
yKa3aTh T0-pa3HOMY, HEKOTOPBIE M3 HUX IIPEACTaBICHBI B TaOJINIIE:

Cumeon CoOTBeTCTBYIOLMIA 00BEKT
node () JioGaa BepLumHa
text () BeplumHa Tekcta
element::foo AnemeHT, KOTOpbIA HasbiBaeTcs foo
foo OneMEHT, KOTOPbI HasbiBaeTcst foo
attribute::foo  ATpumbyT, KOTOPLIA Ha3biBaeTca foo
@foo ATpunbyT, KOTOpPLIA HasbiBaeTcs foo
@* Jlioboir atpmbyT
* JlioBoin anemeHT

30T BnemeHT
.. AnemeHT-poauTeNb
/ KopHeBas BepLumHa
/* KopHeBoi aneMeHT
// foo AnemeHT foo Ha NtoboM ypoBHE

ITockonbKy HanboJee BEpOSITHO, YTO Ha LIare MyTH pa3MellieHUs OyneT BEIOpaH 3Je-
MEHT, TO 10 YMOJTYaHUIO TUI BePIIMHBI —3JeMeHT. Ho ecTh MpuuYMHAa, ModeMy CiIemyeT
WCITOJTb30BaTh IPYroi TUIT BePIIWHBL. B HallleM npuMepe YT pa3MelleHHs UCTIOIb30-
Bajicsl MeTomoM text() IS BO3BpAIlleHUSI TOJbKO BEPIIMHBI TEKCTa IJIS BJeMeHTa
<value>.

BOJBIITMHCTBO 1IarOB COOTBETCTBYIOT OMHOCUMENbHbIM A0KAMOPAM, TIOCKOJIBKY OHM
OTPEAETISIIOT, Ky/la TIEPEeX0IUTh B OTHOLIEHWH TIPEMBIAYIIETO JIOKaTopa. XOTs ITyTH pa3-
MeIIEHNS BKIIIOYAIOT OOJIBIITMHCTBO COOTBETCTBYIOIINX JIOKATOPOB, OHU BCETIa HauMHa-
IOTCSI C abCOAOMHO20 A0KAMOpa, OTIMCHIBAIOIIETO ONpPEAEICHHYIO TOUKY B JIOKYMEHTE.
DTOT TOKATOP BCTpeYaeTcsl B IByX pa3HOBUIHOCTSX: i d (), KOTOPBI HAYMHAETCS C 2Jie-
MEHTa ¢ M3BeCTHBIM atpubyToM ID, 1 root (), KOTOpBI HAYMHAETCS C KOPHEBOI Bep-
IIWHBI JOKyMeHTa (aGCTpaKTHAsT BePILIHA, SIBJISTIOIIASICS TIPEIKOM 3JIeMeHTa TOKYMEH-
Ta). 3a4acTy0o MOXHO YBUIETh COKpalieHue /", HaunHalollee IyTh M yKa3bIBalollee,
YTO MCHOab30Bajcs root ().
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Ternepnb, Korna 06e3bdH HaydMIM TOHUMATh OCHOBHI A3bika XPath, nepeiinem x Perl.
Monmyne XML :XPath, HarmcaHHbIii Matrom CepxkanToM (Matt Sergeant), B paMKax
momtysisipHoit Bepcun XML : Li BXML - 310 BIostHe mocToiiHast peanm3aius sizbika X Path.
B smictuHre 8.6 TpWBeeHa MporpaMMa, KOTopasi MpUHKUMAET JBa apryMeHTa B KOMaH/I-
Holt cTpoke: aitnm u TyTh pasMerieHus XPath. OHa BBIBOIMT Ha TieYaTh TEKCTOBOE 3HA-
YeHHWE BCEX BEPIIMH, KOTOPbHIE COOTBETCTBYIOT ITyTH.

JInctunr 8.6. MNMporpamma, ncnonssytoLLias XPath

use XML: :XPath;
use XML::XPath::XMLParser;

# CosmaTe O6BeKT mia pasbopa daibia m Xpath-3anpocos nonei.
my $xpath = XML::XPath->new( filename => shift @ARGV );

# Mcoone30BaTh NyTh U3 KOMAHOHOW CTPOKM M BEPHYTH
# cmMcok COOTBETCTEWA.
my $nodeset = $xpath->find( shift @ArRGY );

# OT0Opa3uTb KaXOylo BEPLUMHY B CRUCKe.
foreach my $node ( $nodeset->get _nodelist ) {

print XML::XPath::XMLParser::as_string( $node ) , "\n";
}

DTO TMporpaMMa ycTpoeHa JOCTaTOYHO TMpocTo. Temeph HeoOXomuMm aill TaHHBIX.
Ero kxonm npuBeneH B TucTUHTE 8.7. '

JIncTuHr 8.7. daiin paHHbLIX XML

<?xml verslon="1.0"?>
<!DOCTYPE inventory [
<!ENTTTY poison "<note>danger: poisonous!</note>">
<!ENTTTY endang "<note>endangered species</note>">
1> :

<!-- VHBeHTApHENI IIepedYeHb Rivermood Arboretum —>
<inventory date="2801.9.4">
<category type="tree">
<item id="284">
<name style="latin">Carya glabra</name>
<name style="camon">Pigmut Hickory</name>
<location>east quadrangle</location>
&endang;
</item>
<item id="222">
<name style="latin">Toxicodendron vernix</name>
<name style="common">Poison 5Sumac</name>
<location>west promenade</location>
&poison;
</item>
</category>
<category type="shrub">
<item id="210">
<name style="latin">Cornus racemosa</name>
<name style="common">Gray Dogwood</name>
<location>south lawn</location>
</item>
<item id="104">
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<name style="latin">Alnus rugosa</name>
<pame style="cammon">Speckled Alder</name>
<location>east quadrangle</location>
&endang;
</item> .
</category>
</inventory>
B xome mepBoro tecTMpoBaHUSI MCMOJB3YETCS IMyTh /inventory/category/item/name:

> grabber.pl data.xml */inventory/category/item/name"
<name style="latin">Carya glabra</name>

<mare style="common">Pignut Hickory</name>

<name style="latin">Toxicodendron vernix</name>
<rae style="common">Poison’

<mare style="latin">Cornus racemosa</name>

<name style="common">Gray Dogwood</name>

<name style="latin">Alnus rugosa</mame>

<r|are style="common">Speckled Alder</name>

Haxonutcs u BBIBOOAMTCS Ha MevyaTh KaXablii ameMeHT <name>. Bynem Gosee KOHK-
pEeTHBIMM TIpH YKa3aHuM NyTH /inventory/category/item/name[@style="latin']:

> grabber.pl dataxml "/inventory/category/item/name[@style='latin']"

<name style="latin">Carya glabra</name>

<name style="latin">Toxicodendron vernix</name>

<m|are style="latin">Cornus racemosa</name>

<name style="latin">Alnus rugosa</name>

Teneps ucnoib3dyeM atpubyT ID Kak HavalbHYI0 TOYKY ais nytu //item{@id="'222"]/
note. (Ecau atoT atpubyT omnpeneneH B o0bsaBreHn DTD, MOXHO MCTIOTb30BaTh MYTh
id("222")/note. B gaHHOM ciiydae 3TOro He BBITOJHAIOCH, HO MOLOOHBIA anbTepHATUB-
HBI METOJ JOCTATOYHO XOPOIIL.)

> graler.pl data.xml "//item{@id='222'}/note”
<note>danger: poisonous!</note>

Kak u3Bieyp Teru aneMeHToB? UTOOBI 3TO cleaTh, HYXXHO MCIOIb30BaTh KOMAH/Y:

> grabber.pl data.xml "//7 tem{@id='222"']/note/text( )"
danger: poisonous!

Koraa sTa nHBeHTapuzaunmoHHas nHbopMalus oOHOBIsIACH MOCAEeNHUI pa3?

> gradcer.pl data.xml "/inventory/@date"
date="2001.9.4"

bnarogapst XPath moxHo MHoroe caenats! BoT myTh, KOTOPHIi MPOXOIUT IO ACPEBY
riynas o0e3bsHa: o

> .pl cata.xml "//*[@id="184"]/parent::*/preceding-sibling::*/

child::*{2)/name[not (@style='1latin’')]/node( )"

Poison Surec

O06e3bssHa HauMHaNa C dJeMeHTa ¢ aTpubyroM id='104', mogHUMaNach ypOBHEM
BBIILIE, MIEpeTpbirMBaja Ha MPeabIAYIINI 2JIEMEHT, OTCTyNajla Ha BTOPOUl 3JIEMEHT-IIOTO-
MOK, HaxoJuJia < name >, aTpuOyTy TUIIa KOTOPOTO MpUCcBanuBaIoCh 3HaUeHue 'latin',
U TIepenphiruBaia K MOTOMKY 2JIeMEHTa, OKa3bIBAIOIErocs BEPIIMHOM TEKCTa CO 3Haye-
HueM Poison Sumac.

OTcroa BUIHO, KaK CJIeIyeT UCMoJIb30BaTh Xpath-BbIipaxkeHus , YTOOBI BHIOPATh U BEp-
HYTb Habop BepiuH. PaccMoTpeHHas peanusanus siBisieTcst 6ojiee MOUTHOK. OpUTHHAb-
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HBII Moaynnk Maitkima Pogpureca (Michel Rodriguez), XML : Twig, peaTn30BaH B Iyxe
Perl ¢ Touku 3peHus npumeHenuns XPath-pbipaskeHuit. 31ech UCIIONIB3YIOTCH XOLI-IaH-
HBIE C 1IEIBI0 TIPEO0Pa30BaHUsI B TMOMITPOrpaMMBbL. biaromapst 3ToMy MOTYT peai30BbI-
BaThcsl QYHKIIMM, aBTOMAaTHUECKN BhI3bIBAEMBIC JIST OTIPECTICHHBIX TUTIOB BEPIIIVH.

[MpuBeneHHas B mucTuHTe 8.8 TIpOrpaMMa WUTIOCTPUPYET, KaK 3TO BCE PEATM30BAHO
Ha npakrtuke. IIpy nHunmamsaunn o0bekTa XML : Twig MOXHO YCTAHOBUTH IPYIITY
00pabOTYMKOB B X3l11e, Tre kKmodamu Oyayt XPath-Beipaxkkenusi. Ha mpotsokeHun atamna
pa3dopa 3T 00pPaOOTYMKHU BBI3LIBAIOTCS IS COOTBETCTBYIOIIUX BEPIIMH, aHAJIOTUYHO
TOMYy, KaK CTPOUTCS IEPEBO.

PaccmotpuM muctuHr 8.8. OTMETHUM, UTO CUMBOJIBI «<KOMMEpUeCcKoe at» (@) TepsoT-
csl. OTO MPOUCXOMUT TTIOTOMY, YTO HAJIMUME CUMBOJIA @ MOXET TIPUBECTU K TIyTAHUIIE C
XPath-Beipaxkennsimu, cymectByommmMu B Perl-konrekcre. B XPath @f oo ccputaercs
Ha aTpuOyT, KOTOPbIA Ha3biBaeTcs f0o, a He Ha MaccuB ¢ Ha3BaHueM foo. OO0 aTrx oco-
OEHHOCTAX CJIEAyeT TIOMHUTD, KOTIA PACCMaTPUBAIOTCS COOTBETCTBYIOIIVE MTPUMEDEI U3
aroit kHuru u nutrytcest XPath-miporpammer mist Perl; cremyer n3berats cMMBOJIOB @,
nostomy Perl He NBITAETCA BUIOU3MEHATH MACCUBBI B CEPEIVHE BBIPAXKEHUIA.

Ecim mporpamma BBITIONTHSIET CTOJIBKO NeicTBU ¢ MaccuBamu Perl 1 ccbutkamu atpu-
6ytoB XPath, 4To He TTOHATHO, KaKoi CUMBOJ @ K YeMy OTHOCHUTCSI, TO PACCMOTPUTE CChIT-
Ky Ha aTpulOyThI 6€3 COKpaIleHUI, UCTIONB3Ys OCh «aTpuOyTa» XPath: attribute::foo.
D10 MOpOXAaeT MpodJieMy MBOWHBIX TBOETOUMI M WX pa3iMyHOil cemMaHTuku B Perl u
XPath. Tem He meHee, TTockobKy B XPath cyIecTByroT HECKOIBKO XKECTKO 3arporpam-
MUPOBAaHHBIX OCEH, U OHU BCEINa U300paXaroTCs C MPUMEHEHUEM CTPOYHBIX CUMBOJIOB,
WX JIeTYe OTVIMYUTH C TIEPBOTO B3IVISAIA.

Jinctuur 8.8. Vinnoctpaums aeiicteuii 06paboTHMKOB
use XML: :Twig;

# Bybepbl mis xpaHeHus TeKCTa.
my $catbuf = ';
my Sitembuf ="' "';

# VHmparmzalmMa aHaym3aTopa ¢ obpaboTurkamMi st

# onepMpOoBaHVST C BEPIHAMMA.

my Stwig = new XML::Twig( TwigHandlers => {
"/inventory/category" => \&category,
“name{\@style='latin']" => \&latin_name,
"name[\@style='common']" => \&common_name,
"category/item" => \&item,

I

# Pazbop, obpabaTHBalTCS IOoNafalmyecs: N0 IIyTY BEPIIHEL.
Stwig->parsefile( shift @ARGV );

# OOpaboTka KaTeroprm 31eMeHTa.
sub category {

my ( Stree, Selem ) = @_;
print "CATEGORY: ", $elem->att( 'type' ), "\n\n", Scatbuf;
Scatbuf = '';

}

# ObpaboTka oOOBEeKTa 3fTeMeHTa.
sub item {
my ( $tree, Selem ) = @_;
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$catbuf .= "Ttem: " . Selem—>att( 'id' ) . "\n" . $itembuf . "\n";
$itembuf '

}

# ObpaboTka MMeHM, HabPaHHOTO C TIPVMEHEHMEM JIATHMHCKIX GyKB.
sub latin_name {

my( Stree, Selem ) = @_;

$itembuf .= "Latin name: " . Selem->text . "\n";

}

# ObpaboTka obmero WMeHu.

sub common_name {
my( $tree, 3elem ) = @_;
$itembuf .= "Common name: " . Selem->text . "\n";

} .

Bra nporpaMMma mnoJjydaet ¢aiisl JaHHBIX, KaK MMOKa3aHO B JIMCTUHTE 8.7, U BBIBOAUT
otyeT. OTMETHM, UTO MOCKOJIbKY 00pabOTUYMK BBI3BIBAETCS TOJBKO IMOC/IE 3aBEPIIEHNS
TOJTHOTO MTOCTPOEHUSI 3JIEMEHTA, OOIIUIA TIOPSIIOK BEI30BOB OOPA0OOTIYMKOB MOXKET OKa-
3aThCsl HE TeM, KOTOPHIi oxxuaascst. O6padOTUMKK JUIsl TOTOMKOB BbI3bIBAIOTCS 10 00-
paboTunKoB 1s TTpeakoB. [1o 310l mpuurHe HeoOXoarmMo Oydepr30BaTh BBIBOI 1 KJlac-
CU(UIIUPOBATH €T0 B COOTBETCTBYIOIINI MOMEHT.

Pe3ynbTar BBITTISIAUT CAEAYIOIIMM 00pa3oM:

CATHIORY: tree

Ttem: 284
Latin name: Carya glabra
Camon name: Pignut Hickory

Ttem: 222
Iatin name: Toxicodendron vemix
Cammn name: Poison Surec

CATHICRY: shrub

ITtam: 210
Latin name: Comrus racemosa

Camon name: Gray Dogwood

Ttem: 104

Latin name: Alnus rugosa

QGrmon name: Speckled Alder

C nomomipio XPath upe3BhIUaifHO YITPOIAETCs 3a1ava ITOMCcKa U OIMCAaHKUE TUTIOB
00pabaThIBAEMbIX BEpUIMH B JOKyMeHTe. CylIeCTBEHHO COKpAIIaeTCsl 00beM co3aBae-
MO TIporpaMMBbl, IMOCKOJIBKY OCTaeTCsI TOJIBKO OOOMTH AepeBO, YTOOKI IIPOBEPUTH pa3-
JINYHBIC YaCTU. KpOMC TOro, BCE 3TO JICTYE MPOYNTATh, YEM 3aIlTpOrpaMMMPOBATh. U no-
ckonbKy XPath, mo cyrtu, mpeacTaBisieT CTaHOAPT, OH MOXET ITPUMEHSTHCS B CAMBIX
Pa3IMYHbIX MOOYJIAX.

ALK XSLT

Ecnu XPath paccmaTpuBaercs ¢ MO3MUMIA OOBIYHOTO CUHTAKCUCA BBIPAXEHWIA, TO
XSLT - 3T0 MexaHU3M, peaju3yIolInii TTOACTAHOBKY 11adiaoHa. fA3bik XSLT - 310 OC-
HOBaHHBIN Ha XML s3bIK MporpaMMHUpoOBaHMsI, OMUCHIBAIOLINI Mpeodpa3oBaHus pas3-
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JIMYHBIX TUTIOB T0KyMeHTOB. C momoriipio XSLT MoXHO ienaTe MHOTOe, HalpruMep, OIH-
ChIBaTh, KaK Iipeodpa3oBarth 1000ii XML-goxymenT B HTML-kox miu cBecTH B Ta0/IM-
1y COBOKYITHOCTb TaHHBIX B Tabiuiie XML-dopmara. Ha camoM mejie, BO3MOXHO, Jaxe
He TIOHaZOOMTCH TIPOrpaMMUpPOBaTh Ha Perl mm kakoM-1mbo Apyrom s3bIKe TIporpam-
mupoBaHus. Bce, yto Oymer HeoOxommmo, - XSLT-cuieHapuii 1 oovH M3 MHOXECTBa
MEXaHU3MOB IIpeoOpa3oBaHusl, JOCTYITHBIX 1isd XSLT-00paboTku.

CTOKNXSLT
A3bik XSLT ocHoBaH Ha si3bike cTtwielt XML Transformations (npeobpasosaHust). HaseaHue rnacur,
YTO B JAHHOM CJTyHae Mbl MMEEM AES10 C KOMMOHEHTOM s3blka ctunen XML (XML Style Language, XSL),
npeaHa3HauYeHHOro 1151 BbINOHEHVIS 33124 M0 MPeobpas0BaHMI0 BXOOHbIX AaHHLX XML B crieLpanbHbIN
dopmar, HasbiBaembli XSL-FO (FO ocHoBaH Ha « obbexTax dopmatmposaHus»). dopmar XSL-FO
BKJTOHAET KaK COAEPKMMOE, Tak U KOMaHpl, BoIMOMHSAOLLME BbIBOA, MHDOPMALWIM Ha 9KPaH.

Xotsi abbpeBvatypa XSL SBNSETCS COCTaBHOM YacThio abbpeBmaTypbl PACCMATPVBAEMOrO A3bIKa,
XSLT— HeuTo 6onbLuee, Yem NPOCTo aTan GopMaTUPOBaHIIS; OH SIBNISETCS BXKHBIM UHCTPYMEHTOM
XML-06paboTki, KOTOPLIA YNPOLLAET NPOLIECC MPeodpa3oBaHLs 0aHOM pasHoBuaHocTM XML B opyryio
vn npeobpasosaHne XML B TekcT. Mo atoit npuunHe komuteT W3C (KOTOPbI Takke SBISETCH
TBOPLIOM XSLT) pazpabotan pekoMeHaaLwm s 3TOro si3blka 3340510 40 TOro, kak Gbu1 onpeaereH
dopmar XSL B Lenom.

O3HaKOMUTLCS CO CreLMPUKALINAMN 1 HANTA CCbUTKU Ha Y4EOHMKM no XSLT MoxHO Ha web-yane
http:/ fwww.w3.0rg/TR/xslt.

XSLT-cuenapuii mpeodpaszoBanus siBisieTcss XML-mokymeHToM. B 0ocHOBHOM OH coO-
JEPXKUT TpaBuia, KOTOPble Ha3bIBAIOTCS ulab/i0HaMy Y YKa3bIBAIOT HA TO, KaK CJIEMyeT
00pabaThIBaTh OTACIBHBIN TUIT BepIIH. OOBIMHO 1IA0JI0OHBI BEITTOIHSIOT ABE BEIIN: OITH-
CBIBAIOT TO, YTO HEOOXOAMMO TIOTYyYMTh B Pe3ysIbTaTe, U OIPEACIISIOT, KaK CJASIyeT Bbl-
MOJIHITH 00paboOTKYy.

Paccmotpum ciieHapuii, ipencTaBieHHbIN B TUCTUHTE 8.9.

JInctuHr8.9. Tabnumua ctunein XSLT
<xsl:stylesheet
xmlns:xsi="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xs1:template match="html">
<xsl:text>Title: </xsl:text>
<xsl:value-of select="head/title"/>
<xsl:apply-templates select="body"/>

</xsl:template>

<xsl:template match="body">
<xsl:apply-templates/>

</xsl:template>

<xsl:template match="hl | h2 | h3 | h4">
<xsl:text>Head: </xsl:text>
<x$1:value-of select="."/>

</xsl:template>

<xsl:template match="p | blockquote | li">
<xsl:text>Content: </xsl:text>
<xsl:value-of select="."/>
</xsl:template>
</xsl:stylesheet>

C nomouiso 31oro cueHapus npeodpazosanua HTML-I0KyMeHT mepekonupyer-
cs1 B ASCII-xombl ¢ BKIIIOUCHHUEM HEKOTOPBIX OCOOBIX METOK B TekcTe. Kaxkmbril a7e-
MEHT <xs1:template> — aTopPaBUIO, KOTOpoe cooTBETCTBYET YacTy XML-nokymeHTa.
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Ero conmepxkxumoe Brmouaet komanabl st XSLT-nipoueccopa, onuchiBaoiiye, 4To He-
06X0IMMO 0TOOpa3UTh Ha 3KpaHe. Jlupektusnl Buga <xsl:apply-templates> ympas-
JISIIOT 00pabOTKOM APYTUX 3JIEMEHTOB (KaK IPaBWIO, IIOTOMKOB). MBI He OyoeM Baa-
BaThCs B TTOAPOOHOCTU CMHTaKcHca s13bika XSLT, mOCKONIBKY YMTATENIO JOCTYITHBI BCE
KHUTH T10 3TOM TeMe. MBI HaMepeHHBI IToKa3aTh, Kak MoxkHO coderaTh XSLT ¢ Perl s
BBINTOJTHEHNA 3G (EKTUBHOTO MpociexnBaHusd XML-I0KyMeHTOB.

V yuTaTesna MOXeT BO3HUKHYTD BITOJIHE JIOTMYHBINA BOIPOC: «3a4eM IS IIpeodpaso-
BaHMsT XML noHamoOMIOCh UCIIOIb30BaTh APYTOH SI3BIK, €CIM, KaK M3BECTHO, MOXKHO
Jenartb To e camoe ¢ nomolipto Perl?» TlpaBunbHo, cpeactBamu XSLT MoxHO caenatb
BCE TO, YTO JOCTHTaeTCs ¢ TTomolnbio Perl. Ero meHHOCTB 3aKi09aeTcst B IpocToTe. S3bIK
XSLT moxuo U3Y4UTh 32 HECKOJILKO YacoB, a ‘{T06bl ocBouTh Perl, moHamoouTest ropa3mo
Goublire BpeMeHuU. Mcxomst U3 oIbITa pa3paboTKy IIPOrpaMMHOT0 obecreder st st XML,
MBI CUMTaeM YIOOHBIM, Hcronb3oBath XSLT B KauecTBe KOH(BUTYpaLlOHHOTO (haiina,
KOTOPBIii HE MOT Obl CAMOCTOSITE/IBHO TIOAICPXKMBATH HU OIMH MPOrPaMMUCT. Takum
00pa3oM, BMeCTO TOro, 4yToOnl paccMmarpuBaTh XSLT kak koHkypeHTa Perl, cumraiite
€ro JOMNOJHUTEIbHOI TEXHOJOTMeil, KOTopasi IIpy HEOOXOAMMOCTA MOXET 00ECIIeYUTh
JIOCTYII TTocpeacTBoM Perl.

Kak Perl-pa3paboTynky MCHOIB3YIOT B CBOMX nporpaMMax Bo3MOXHOCTH XSLT?
B muctunre 8.10 mokazaHo, Kak BHIOJHUTE XSLT-1ipeobpa3oBaHme B JOKyMEHTE, HC-
moab3yst XML : : L ibXS LT - untepdeiic Marra CepxaHTta, OpMEHTHPOBAHHBIN HA OBICTPO-
neiicteytoinyto 6u6aoreky GNOME (ums 6ubnuoreku — LibXSLT) kak ogHoro u3
HecKONbKUX XSLT-pelieHuii, T0CTyNMHbIX cpeau Habopa MHCTpyMeHToB B ceth CPAN'.

Jluctuur 8.10, MNporpamma BoinonHseT XSLT-npeobpasoBaHiie

use XML::LibXSLT;
use XML::LibXML;

# APIYMEHTH I STOM KOMaHIpl — 3TO Tabimala CTWIel
# GalIBI-MCTOYHUKI .
Ty ( $style_file, @source_files ) = @ARGV;

# Vrnmarmzalms aHaym3aTopa U XSLT-Tporeccopa.

my Sparser = XML::LibXML->new( );

my Sxslt = XML::LibXSLT->new( );

my $stylesheet = $xslt->parse_stylesheet_file( S$style file );

# s Kaxmoro ¢alla MCTOYHMKA BRITOJHSETCS pazbop,

# mpeobpaszoBanyve U BHBOI Ha IeYaTh pe3ynbravta.

foreach my $file ( @source_files ) {
my $source_doc = $parser->parse_file( S$source file );
my $result = S$stylesheet->transform( $source_doc );
print S$stylesheet->output_string( $result );

}

[Ipenmy1iecTBO 3TOM IMPOrpaMMBI COCTOUT B TOM, YTO OHA aHAIM3UPYET TaOJIUIIY CTH-
JIel JIUIIb OMH pa3, COXPaHsIsl €€ B IMaMSITU 1JIS1 TOBTOPHOTO MCMOJIb30BaHUSs ITpU paboTe
C IpYyIrMMU JOKYMEHTAMHU-MCTOYHUKAMM. BriociemcTBuil, Ipy HEOOXOMMMOCTH, OymeT
JMOCTYITHO JEPeBO JOKYMEHTA IJIsI JaJIbHeIIeit 00paboTKU B Cliydac:

v JIoCTYyNHBEI TakXe ¥ APYTHe MWHCTPYMEHTHI, HATIpUMep, Pe_rl—Moi[ynL XML :XSLT, a TakXe MOLYJIb
XML: : SabXotron, ocHoBaHHbIi Ha C-6ubanorekax Expat u Sablotron (mocienHsisi 6ubnaroreka hakTHUIeCKU
aaseTca XSLT-6ubnnorekoii, paspaborannoit upmoit Ginger Alliance: http://www.gingerall.com).
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*  BBINOJHEHUS 3aKIIOUUTEIHPHON U MpeaBapUTEIbHON 00pabOTKM TEKCTa TOKYMEH-
Ta C MpoleIypaMu ITOMCKA-3aMEHBI;

* BbIOCJICHUA YaCTU ,ELOK}/MGHTa ,ZLJIH ,[laJIbHCI/[].LICF (6] npeoGpa3OBaHm{ TOJIbKO 3TOI/I
4acTu,

*  3amycka uTepaTopa /sl 06paGOTKN HEKOTOPBIX BEPILMH IepeBa, UTO 3aTpPyIHU-
TeJIbHO B cirydae ¢ XSLT.

CylecTByeT 0ecuMcIieHHOE KOJTMUECTBO BO3MOXHOCTEN U, KaK 3To ObiBaeT B Perl, B
JIIOOOM CJIydae MOXKHO MCIIOJIb30BaTh HECKOIbKO CIIOCOOOB.

OnTummanpoBaHHas 0b6paboTka JepeBbEB

Bonbi1oii HemOCTaTOK MPY UCIIOJIb30BaHUM JepeBbeB 111 XML-00paboTKy mposIBiIs -
€TCS B OTPOMHBIX 3aTpaTax IMaMsITU U IIPOLIECCOPHOIO BpeMeHHW. Bo3MOXKHO, 3TO He TaK
OYEBMIHO B ClIy4ae HEOOJBIIMX JOKYMEHTOB, HO CTAHOBMUTCS 3aMETHBIM, KaK TOJIBKO
KOJIMYECTBO BEPILMH B JOKYMEHTAX BbIPACTACT O MHOTMX ThICSI4. OOBIYHOM KHUTE, MMe-
IOILIelt HECKOJIBKO COTEH CTPaHMUIL, MOTYT COOTBETCTBOBATh IECATKH THICSTY BepILnH. Kax-
J1as U3 HUX TpeOyeT BBHIIOIHEHMS Pa3MeELLIEHNS O0bEKTA, pEAIM3YEMOTO B BUIE IPOLIEC-
ca, KOTOPBI 3aHMMaeT 3HAaYUTEIbHOE BpeMsI M TPeOyeT MHOIO ITaMSITH.

XoTs1, BO3MOKHO, JIJIS1 BBITIOJTHEHMS 3a1a4M He IToTpedyeTcsi CTPOUTH Bee AepeBo. Mo-
JKET OTPeOOBaThCS TOJIHKO HE3HAYMTE/IBHbBIN CEIMEHT JiepeBa, BHYTPHU KOTOPOTrO OyaeT
VCIIELIIHO BBHITIOJIHEHA BCSI HeoOXomumasi oopaboTka. B sToM ciydae ciieayeT BOCIIONb-
30BaThCs IIPEUMYILIECTBOM ONTUMU3UPOBAHHOIO METOIA pa30opa, BKIIOYEHHOTO B COCTaB
monynst XML : Twig (HallOMHUM, YTO 3TOT MOMY/Ib pacCMaTpUBAJICS paHee B paslelie
"XPath"). BToT MeTOn MO3BOJISIET 3apaHee YCTAHOBUTh, KaK1e YacTU (MJIN «BETBU») Je-
peBa OynyT o0padaThIBaThCS A1 TOTO, YTOOBI TOJBKO 3TH YaCTU CTPOMIIMCH. B pesynb-
TaTe moyiydaeM ruopu aepesa. B aTom ciaydae mipu o0paboTKe COOBITUI JOCTUTAETCS
OINTUMM3ALNS IPOU3BOIUTEILHOCTY IT0 CKOPOCTU U BPEMEHM.

B Monyne XML : : Twi g BBITIOJTHSIIOTCS TPU PEXKMMa OIepaliii: TPaTULIMOHHBINA PesKM
JepeBa, TTOXOXKMI Ha TOT, KOTOPBIM paccMaTpUBAJICS IO HACTOSIIIETO BPEMEHU; PEKUM
«KYCOK», TIPM peaJln3aliii KOTOPOTrO CTPOUTCSI BCE IEPEBO, HO B TEKYIIIMIA MOMEHT BpeMe-
HU XpaHUTCS B TIAMSITU TOJIBKO (DparMeHT AepeBa (0TYaCTU HAIIOMUHAET ITaMsITh CO CTpa-
HUYHOI opraHu3alueil); pesKuM CO MHOXKECTBOM KOpHEM, KOria CTPOSTCSl HECKOJIBKO
BbIOpaHHBIX BETBEl JepeBa.

B nmuctunre 8.11 mpoaeMoHCTpUpOBaHbI BO3MOXKHOCTH MOAYJIsI XML : Twig B « Ky-
COYHOM» pexxuMe. JIaHHBIMU JIJIST 3TOI IpOrpaMMEI siBiisieTcst Kaura DocBook ¢ Heckob-
KuMm 31eMeHTamMu <chapter>. Hacrosiiye JOKyMeHTbI MOI'YT IOCTUTaTh OIPOMHOIO
pa3Mmepa, nHoraa ¢coteH MoaiiT u 6omee. [IporpaMmma pa3douBaeT 0OpabOTKY MO IiaBaM
JIJISI TOTO, YTOOBI TPEOOBAJICS TONLKO (hparMeHT 00IaCTH IMaMSITH.

Jiuctunr 8.1 1. Mporpamma pasbrieHys fepesa Ha Kyckut
use XML: :Twig;

# UHymmmanms3anms BeTBM, palzbop u oTobpaxeHue

# TIONYyUeHHON BETBHU.

my $twig = new XML:: Twig( TwigHandlers => { chapter => \&process_chapter });
$twig->parsefile( shift @ArRGv );

$twig->print;

# O6paboTunk rnaebl: oOpabaTbiBaeT rnaBy, a 3aTeM BbIMOHAET
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# ouncTKy.
sub process_chapter {
my( Stree, S%elem ) = @_;
&process_element( selera ) ;
Stree->flush up_to( Selem ); # YCcTpaHeHme ZTOM CTPOKM

# IIPVBOIMT K HAIIPACHBEM 3aTpaTaM IIaMsaTU.

}

# Iobapisger 'foo' K VMSHM 3MeMeHTa.
sub process_element {
my $elem = shift;
$elem->set_gi( Selan—>gi . 'foo' );
my @children = Selem->children;
foreach my $child ( @children ) {
next if( Schild->gi eqg '#PCDATA' );
&process_element ( Schild );

t

[IporpammMa n3MeHsIET MMEHA JIEMEHTOB, 100aBJIsIsI K HUM CcTpoKy "foo". Uzme-
HEHUE MMEH - 3TO JIUIIb MyCTSIKOBask paboTa, HeoOXomumMasi jisl TOro, 4YToObl TIPOKOH-
TPOJIMPOBATh MCTOAb30BaHUE TaMiaTu. OOpaTtnTe BHUMAaHUE HA CTPOKY B (DyHKIIUU
process_chapter():

$tree->flush_up_to( $clem );

Bbnaromapst 3Toit KoMaHAe SKOHOMUTCS MaMsTh. be3 Hee ObLUIO OBl ITOCTPOCHO BCE
JIEPEeBO, KOTOPOE XPaHUJIOCh Obl B TIAMSITH JIO TEX MOp, MOKA JOKYMEHT He ObLT BbIBE-
JieH Ha reyath. Ho, Koraa oHa BbI3bIBAETCSI, IEPEBO, MOCTPOSHHOE 0 TAHHOTO dJIEMEH-
Ta, YIAJISICTCSI, a €T0 TEKCT BRIBOIUTCS (HA3bIBACTCSI O9MCTKA). [IpolIeHT MCImoibp30Ba-
HUS TIaMSITU HUKOTAA HE TPEBBIIIACT BEJIWYMHY, TpeOyeMylo AJisi XpaHEHUsI caMoii
OOJIBIIION TJ1aBbl B KHUTE.

YToObI TPOBEPUTH ITY TEOPUIO, 3aITyCTUM MPOTrPpaMMy BMECTE C IOKYMEHTOM, 00beM
KoTOporo coctasisieT 3 Moaiit. CHavajia 3aK/II0OYMTE 3Ty CTPOKY B 3HAKM KOMMEHTApHS,
3aTeM pacKOMMEHTupyiTe ee. be3 mpuMeHeHus1 OUMCTKU 00aCTh AMHAMUYECKON Tia-
MSITU IIPOrpaMMBI yBeJImumIach 10 30 MoaiT. YouBuTebHO, KaK MHOTO TTaMSITH HEO0-
XOIUMO OOBEKTHO-OPUEHTUPOBAHHOMY TIPOLIECCOPY JIEPEBbER; B HAIIEM Clly4yae B Je-
CSITh pa3 OoJbIle, YeM pa3Mep ¢aitta. Ho ¢ mpuMeHeHreM OYMCTKHA 00BheM TpeOyeMoit
THaMSITH IIPOrPaMMBI KOJIeOaJICsl BOKPYT JIMIITb HECKOJIBKMX MOaT; 3KOHOMUJIOCH OKOJIO
90% cucTeMHBIX pecypcoB. B oboux ciydasx GbUIO TIOCTPOSHO BCE AEPEBO, TMO3TOMY
CyMMapHOe BpeMsI 00pabOTKM OCTaBaJIOCh TeM 3ke. YTOOBI 5KOHOMUTE BPEeMSI LICHTPaIb-
HOTO Mpolieccopa Tak ke, KaK U MaMsiTh, HEOOXOIMMO UCTIONb30BaTh PEXXUM CO MHOXE-
CTBOM KOpHEM.

MHOTrOKOpHEBOI PEeXXUM peau3yeTcsl A0 BBITIOJTHEHMST aHaIM3a KOPHEN co3/maBae-
MBbIX BETBEI. 3HAYNTEIHHO SKOHOMSITCSI BpEMsI U TIaMSITh, €CJTU BETBU T10 pa3Mepy MEHb-
11Ie, YeM Bech JOKYMEHT. B mpuMepe «KycOuHOTO» peXXrMa He MHOTOE MOXHO ObLIIO Obl
ClieNiaTh, YTOOBI YCKOPUTH MPOILIECC, TTOCKOIBKY CyMMa 2jieMeHTOB <chapter> mpuoim-
3UTENbHO TaKasl e, Kak pa3Mep noKyMmeHTa. [loaromy paccMoTpum mpuMep, KOTOPbIiA
JIy4lilie WUTIOCTPUPYET MHOTOKOPHEBOW PEXKUM.

IIporpamma, mpencraBieHHast B JucTuHTE 8.12, cumThiBaeT moKyMeHTHI DocBook 1
BBIBOJIUT 3ar0JIOBKY TJIaB, TO €CTh OorfiaBieHue. YToObl momyduTs 3Ty MH(MOpMaIuio, He-
00XOIMMO ITOCTPOMTH IEPEBO IS BCEH IVIaBbl, BhIpaxkeHHOE 3armcsiMy XPath, «mmaBa-
3ar0JI0BOK».
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Jluctunr 8.12. Pa3setrneHHas nporpamma
use XML::Twig;

my $iwlg = new XML:Twig( TwigRoots => { 'chapter/title’' => \&output_title });
$twig->parsefile( shift @RV );

sub output_title {
my( $tree, Selem ) = @_;
print $elem->text, "\n";

} o

3mech KIIoJeBast CTpoKa - 3TO CTPOKa, KOTopasi COIEPKUT KirtoueBoe ciioBo TwigRoots.
OHa npuHUMaeT X31I-TaHHble 06paboTUMKOB, a Mmpoliecc ee GYHKIIMOHUPOBAHUS BeCbMa
HaIllOMMHaeT MpoliecC BHINMOJHeHUs o0paboTunkoB TwigHandlers, paccMoTpeHHBIX pa-
Hee. OTJMYME COCTOUT B TOM, UYTO BMECTO IOCTPOEHUSI BCEro JepeBa JOKYMEHTa, Mpo-
rpamMma CTPOMT TOJIbKO T€ IEpPEeBbsl, YbM KOPHMU SIBJISIOTCS 2jeMeHTaMu <title>. Dro
HeOOoJbLIoNH (parMeHT LEJOro TOKYMEHTa, TO3TOMY MOXHO OXUIATh, YTO OYIET CIKO-
HOMJIEHO 0OJIbIlIe BPEMEHU U MaMSITHU. _

Hackoabko 6osbiie? 3anycTUB MporpaMMy Ha OCHOBE TeX XK€ TeCTOBBIX JaHHBIX,
BUAMM, YTO MCIOJb30BAaHUE MaMsTH eiBa AocTuraet 2 Moaiita, a obiiee BpeMsi obpa-
6otk - 13 cexynn. CpaBHMTE 3TOT pe3yabTaT ¢ 30 Mbaiitamu namsaTu (pa3mep, o0si3a-
TeJIbHbIN IS TOCTPOEHUSI BCEro JiepeBa) U CYMMapHbIM BpeMeHeM, HEOOXOIUMBIM LTSI
MOJIly4yeHUs 3aroJIOBKOB. DKOHOMUS PECYPCOB CYIIECTBEHHAsl, KaK MaMsTH, TaKk U Bpe-
MEHU LIEHTPaJbHOTO IMpoleccopa.

B pesynbrare npumeHeHus momyist XML : : Twi g MoXeT HoCcTUTaThCsl 3HAYUTEIbHBII
POCT MPOU3BOIUTEIBHOCTU MPOrpaMM 00pabOTKU NepeBbeB, HO HEOOXOAMMO 3HAaTh, B
KaKMX cllyyasix IoMoraet pa3oueHue aepeBa Ha KYCKHU, a B KaKMX - TpUMEHEeHUe MHOTO-
YUCJIEHHBIX KOpHEil. Bbl HE COKOHOMUTE MHOIO BPEMEHHU, €CJIM CyMMa BEeTBEi MOYTHU
Takas xe, Kak pazMmep 1okyMeHTa. PazbueHue aepeBa Ha KycKu 6ecroie3HO 10 TeX Mop,
MOoKa KYCKM CYUIECTBEHHO MEHbIIIE, YeM caM JOKYMEHT.
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XML-npurnoxeHns

B 31011 M nocnenyonei raBax peam3yeTcs MIPaKTUYECKOE NTPUIIOXKEHNE U3JI0KEHHOM
paHee Teopuu. 3JieCh HAUMHAETCs «11apcTBo» XML-npuioxkeHuid, npeqHa3HaYeHHbIX
IIJIT 00pabOTKM TOKYMEHTOB, IIpUUEM B poJiM (byHIAMEHTa BBICTYIAIOT aHAJIM3aTOPHI.
He ynoBieTBOpSIsSICh YKa3aHUEM 3JIEMEHTOB U aTPUOYTOB, «KUBYIIUX» JIUIIb OAWH JEHbD,
3T MHCTPYMEHTHI BBICOKOTO YPOBHSI «pacIiM(ppOBBIBAIOT» 3HAYEHUE BCEU CTPYKTYPHI.
[1pu 3TOM UCTIONB3YIOTCS BCTPOEHHBIE B TAHHBIE UHCTPYMEHTBI TUPEKTUBBI.

Ecmm ymommHaroress XM L-tipuitoxkenust, MeroTcs B BUAY popmaThl XML-moKy-
MEHTOB, a He KOMIThIOTepHBIE ITPOTrpaMMbl (IIPUJIOKEHMS IPYroro Buaa), IpeaHa3Ha-
YEeHHBbIE AJ151 00Pa0OTKU 3TUX JOKYMEHTOB. OOpaTUMCs K HEKOTOPBIM IpumMepam. [Ipen-
MOJIOXKUM, YTO BaM BCTPETUJIOCH YTBEPXKACHUE CAEAYIOIIEro BUaa: «XML-mpuioxeHue
GreenMonkeyML oGecrnieuriBaeT CEeMaHTUIECKYIO pa3METKY JUTS 3€JICHBIX MapTHIIIeK».
IMoceTB HauaIbHYIO CTpaHUILy 3TOr0 MpPOEKTa Mo ampecy http://www.greenmonkey-
markup.com, MbI HaliieM JOKyMEHTalMIO 110 (popMaTaM, IpUMEpHI TOKyMEHTOB, pe-
KOMEHIAIUM 110 TIpUMeHeHn10, MoKyMeHThl DTD 1100 cxembl, IpUMeHsIEMbIE TSI
npoBepku mokymeHToB GreenMonkeyML, a Takke MHTepaKTUBHBIE WHCTPYMEHTHI
MPOBEPKU A0CTOBepHOCTH. Bee aTo yKiampiBaeTcst B onpeaesienre XM L-nprtoxeHus..

IIpeameToM pacCMOTPEHMsI 3TOM IJIaBbI SBJISTIOTCS XM L-TIprtoxkeHus1, KOTOpbIe 3a-
HUMAIOT TIOYETHOE MECTO B Ka4eCTBE OOIIENOCTYITHBIX Perl-Momyreii.

XML-moaynm

Tepmun XM L-mo0dyas Ha caMOM JieJie HOCUT JIOKaIbHBINM XapakTep 1 oTimdaercs o Perl-
monyieir B cetu CPAN, oGecrieunBaloIMX OTCHIIKY 3J€KTPOHHOM TOYThI, 00PabOTKY
M300pakeHUH JIMOO pean3yIoIIMX KOMITbIOTEpHBIe UTpbl. OMHAKO 1 B 3TOM CJIydae BaM
TIPEIOCTABIISIETCS JOCTATOYHO IITMPOKMIA BRIOOP BO3MOXKHOCTE. JI0 CHX TIOp MPOM3BOIM-
JIOCh MCYepIIbIBalollee nccienoBanue Perl-pacimpenuii, ¢ TIOMOIIBIO KOTOPBIX BBITOJ-
HSTIOTCST O0IIIME oTieparuy 1o oopadotke XM L-fokymeHToB, HO He paccMaTpUBaICh Ka-
K1e-JI100 JOTOTHUTEIbHBIE BOIIPOCHL. B BalieM pacrnopsbkeHrur OKa3alich (pparMeHThI
OecconepxarenbHOro XML-kona, cyab0y KOTOPBIX elle NpeACTOMT peluuTb. MHorue rpu-
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MEpbl, paCCMaTPUBAEMBbIE B KHUTE, (haKTUIECKU SIBJISTIOTCSI [IPOTPAMMAaMMU, BHITIOJTHSIIOIIN -
MU CJieqyIollee: BbI3bIBaeTcsl oOpabarbiBatolmii JoKyMeHT XM L-ananusarop, 3atem co-
OTBETCTBYIOIIUM 00Pa30M U3MEHSIOTCS 3HAUCHUSI JJIEMEHTOB U aTPUOYTOB.

Bo3MoxxHOCTH paccMaTpuBaeMbIX 31€Ch MOYJIE IIPEBOCXOASIT TO, YTO MOXET 00ec-
eYnTh 000OIICHHOE CEMEMCTBO MOIYJICH, BRIIIOIHSIIONISEe CMHTAKCUIECKUI pa30op 1
00paboTKy, KOTOPOE CO3AeTCsl HA OCHOBE OTHOTO U3 aHAIM3aTOPOB. DTU MOIYJIU IO~
nepxuBaroT API, ¢ moMoIpio KOTOpEIX 00ecIIeYnBaeTCs MpUBsI3Ka K ucxomHoMy XML-
KOIy C BBIIEJEHUEM METONOB M IPOLIEAYP, CIeUNMUIHBIX U peamdyeMoro XML-
TPUJIOXKEHMUSI. _ : .

Perl-momynu, obnmanaromye npusHakaMu XM L-TIpriioxkeHniA, MOKHO pa3aeanuThb Ha
Tpu Kiacca. B 370l 1 mocnemyoiieli raBax OyaeT pacCMOTPEH MPUMEP KaXKIOro U3
HUX, a B CJICAYIOIIIEl T/IaBe Bbl CMOXETE caMU pa3paboTaTh COOTBETCTBYIOIINI MOMYJIb.

Monymu-TTOMOIITHNKY, KaK IIPaBUjIoO, HanboJiee IMpoCThie M KOMITAKTHEIE. 3adac-
TYIO OHH SIBJISTIOTCST 00Jiee KOMITAKTHBIMU, YeM 000JI0YKM MCcXomHbIX XM L-mporiecco-
POB, HO UX BaXKHOCTb TOMCTMHE HeolieHMMa. M 3Ta IIeHHOCTh HATJISITHO TIPOSIBIISIETCS
B TOM cily4yae, Korma Tpebyercsl pa3paboTaTh HECKOJIBKO MPOTPaMM, BBITIOTHSIOIIMX
oIepaly CUMTHIBAHUS U 3armcu st XML-nokymeHTa ¢ ornpenesieHHBIM (hopMaTH-
poBaHueM. Moyb-TIOMOIITHYK TTOACPKMBAET O0IIMEe METObI, O1aronapsi Y4emy mpo-
IPAMMMCT MOXKET He 3a00TUTHCSI O COOMIOACHUM (hopMaTa JOKYMEHTOB IIPYIIOXKECHUI
wi (hopMaTbHON KOPPEKTHOCTU T€HEPUPYEMbIX BBIXOIHBIX JAHHbBIX.

Kareropus XM L-TToMOLITHMKOB, 00JIErYaIOIIMX IIPOLECC ITPOTpaMMUPOBAHYS, OITH -
cbiBaeT Perl-paciipeHust, KOTopble UCIONb3YI0T XML ¢ Lie/iblo peanu3aiuuy HeKOTO-
PBIX «M3IOMHUHOK» B Ballleil POrpaMMe, JaKe eCJIM BXOAHbBIC MO0 BBIXOAHbBIC JAHHBIE
maito cBs13aHbl ¢ XML. HanGosee BaxkHBIe TIpUMeEpHI peasin3yiorces cpencrBamu DBI-
nogooHoro MomyJist XML : : SAX ¢ momotbio cemerictBa PerlSAX2, a TakKke rmocpencTBoM
OTIEeNbHBIX UHCTpyMeHTOB. (Hampumep, Mmonynb XML : : Generator : : DBI, koTopsiii pe-
aJIM30BaH Ha CTHIKE 0a3 JaHHBIX 1 SAX-00pabOTKM, BHIIIOJIHSIEMOM C TOMONIBIO CYIIIe-
crBytomux Perl-momyneii.) :

W HakoHelI, CyIecTBYIOT IporpaMMbl, rcronb3ytommre XML, Kotopeie o6manaror He-
KOTOPBIMU OCOOEHHOCTSIMU. DTH OCOOCHHOCTH MPOSIBIIIOTCS HAIMYMEM YPOBHEH a0CT-
PpaKIMU MEXy TIpeaHa3HAuYeHUEM JaHHBIX porpaMM 1 6a3oBbiM XML-konoM. BrizoB
TaKUX IIporpamMM BHyTpr XM L-nprimoxkeHnst HanoMuHaeT Bei3oB Microsoft Word B cpe-
ne C-npunoxenusa. Hanpumep, npu padote ¢ MoaysieM SOAP: : Lite co3natorcs JOKY-
MEHTHI, TTpeTHA3HAYEHHbBIC JIJIS1 KOHEUHOTO MOJb30BaTeNsl. OTU JOKYMEHThI XpaHSATCS B
MaMSITH IO TEX IOP, MOKa HE OCYILIECTBUTCS MTOAKITIOUeHNE K IHTepHEeTY ¢ MprMeHeHueM
npotokosia HTTP; B atom ciryuae poirs XML s1BiIsIeTCSI COBEPIIICHHO OYECBUIHOIA.

Moay/ib XML::RSS

Baaropapsmoodyasam-nomowHukam BO3SMOKHO TPUMEHEHNME CITEIUATU3UPOBAHHBIX BEp-
cnit XM L-niporieccopoB, BXOISIIMX B COCTaB Balllero Habopa mHctpymeHToB Perl 1 XML.
C 27011 TOUKM 3peHUSI XML : : Parser u MogoOHBIC eMy MOIYJIM MOXXHO pacCMaTpUBAaTh B
KaveCcTBE MPWIOXKEHU N -TTIOMOIITHUKOB, ITOCKOJIBKY UX MPMMEHEHUE CYIIIECTBEHHO 00JIer-
YaeT 3a[ja4M MporpaMMucTa. B yacTHocTH, BaM He TIPUIETCS BBITIOTHSATH BPYUHYIO OIle-
pamuu 1o oopadoTke XMIL-Kkoma, ITOCKOIBKY CYIIECTBYIOT BCTpoeHHBIe Perl-pyHkim,
BBITIOJTHSTIONINE CYNThIBAHME TAHHBIX U3 (halina, v peTyysipHbIe BbIPAXKEHUS, TO3BOJISTIO-
11I1e TTPeoOPa30BBIBATH TOKYMEHTHI B TIPUTOJHBIE K PUMEHEHUIO OOBEKTHI JINOO MOTOo-
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K1 cobpiTHi. Momyab XML : :Writer W pomcTBEHHBIE eMy MOMYJIM TTO3BOJITIOT BMECTO
TPAIUITMOHHBIX OTIEPATOPOB MEYaTH BOCTIONB30BaThCs OoJiee abCTPaKTHBIM 1 Ge3omnac-
HBIM ITyTeM C LIeIBIO co3aannsa XM L-1oKyMeHTOB.

CremyeT yYuUTBIBaTh TO, YTO IPUMEHEHUE paccMmaTpuBacMbix XML-momymeir ocy-
ILIECTBIISIETCS C LIEJIBIO BBITIOJTHEHMST BechbMa crieiuduueckux 3anad. [1pu nucrnons3oBaHum
OITHOT'O U3 MOAYJIEM B BallIE€il MpOorpaMMe HETPYAHO IIPUIATH K BBIBOAY, YTO MOXHO CIUIA-
HUPOBATh MPUMEHEHUE OTIEIBbHBIX YETKO OTpeNneieHHbIX noacekimii XML-kona, a He
BCEro KOIIa B IICJIOM. YYUTHIBAsl 3TO OIpaHMYCHHUE, MOXKHO IIPUMEHSTH (M CO3IaBaTh)
MIPOrpaMMHbIE MOAY/IU, MpeJHA3HAYEHHblE 411 00paboTku ucxoqHoro XML-kona. B
9TOM CJTy4yae OCHOBHAsI YaCTh KOJA TMPENCTaBISIETCS C TIOMOIIBIO METOIOB U TIPOLIEAYD,
CIeM(PUIHBIX TSI TPUMEHSIEMbIX TIPUJIOXKEHUA.

B xauectBe nipuMepa paccMOTpUM MOAYJIb XML : :RSS — KOMIAKTHBIN CUSTINK, Pa3-
pabortanHbiil JIxxoHnaranoMm AtizeHiioricom (Jonathan Eisenzopf).

HayanbHble cBep.eHm o RSS

Aobopesmnarypa RSS (Rich Site Summary (O630p 6orateix caittoB) 1160 Really Simple
Syndication (ITpocto cuHaUKAT BIanENbIeB HEABMXKMUMOCTH), KOHKPETHAsT paciimd-
POBKa 3aBHMCUT OT Balleil paHTa3un), 0003HAYAET OMHO U3 MepBbIX XM L-npunoxeHuit,
OBICTPO 3aBOEBABIINX MOMYJIIPHOCTh Oarogapst MMPoOKoMy pacrpoctpaHennio Cetu.
Bo-niepBbix, RSS obecrneunBaeT coriacoBaHHBIN CIIOCO0 PE3IOMHUPOBAHUS CONECPKIMO-
ro web-cTpanull, HO 5TUM €T0 BO3MOXHOCTH HE OrpaHnumnBaiorcs. biaromaps ero npu-
MEHEHMIO aIMUHUCTPATOPhI CEPBEPOB HOBOCTEM, Web-3KypHAIOB M APYTUX, 4acTo 00-
HOBJISIEMbBIX Web-y3/I0B MOJYy4aloT TIPOCTOM CTAaHAAPTHBIN METOJ OTIOBEIICHUS MUPa O
TIPOUCXOISAIINX COOBITHSIX. IIporpaMMBbl, BEIITOTHSIIOIINE CHHTaKCHIeCKMit pa3oop RSS,
MOTYT PeaTu30BbIBATH JIIOOBIE ACCTBUS IO OTHOIIIEHUIO K 3TOMY JOKYMEHTY. B yacTHO-
CTHU, pe3yJ/IbTaThl CHHTAKCUUYECKOTO pa36opa MOTYT OTChLIATLCS Pa3paboTYMKaM T10 JJeK-
TPOHHOM IMoYTe 100 ImocpeacTBoM web-crpanull. Cymmarop — cneluanbHbiii Tuin RSS-
NporpaMMBl, TipeqHa3HAYeHHbIN 1151 coopa RSS-cBeneHmit U3 pa3nuiHbIX UCTOYHUKOB.
CobpanHast “H(GOPMaLUs BKJIIOUAETCH B COCTaB HOBLIX RSS-10KyMeHTOB, Garonapst yemMy
o0JIerdaeTcst BRIIOJTHEHE TTPOrpaMMbl CMHTAKCMYIECKOTo pa3dopa RSS-mokyMeHTOB.

B Hacrosiiee BpeMst pacripocTpaHeHbI Ba cymMMaTopa: Netscape, MpUMeEHsIeMbIid ¢
TTOMOIIIBIO HACTPanBaeMOoro y3j1a my.netscape.com (hakTHIeCKH 31eCh HAXOAUTCST «Me-
CTO POXIEHMsI» TMepBBbIX Bepcuii RSS-mporpamm) u cymmarop [oita Bunepa (Dave
Winer), Haxonsiuiicss Ha web-y3ne http://www.scripting.com (00I1LI€IOCTYITHBIN UHTEP-
(eiic aToro cymmaropa Haxonutcsl Ha web-yaie http://aggregator.userland.com/register).
OTU CyMMAaTOPhI MOTYT IPUMEHSITHCS B Ka4eCTBE MCTOUHMKOB RSS-mokymenTos. I1pu-
4eM OHU TIPEJICTABIISIIOT CO00ii HeUTo Bpoze «yHUBepcatbHoro RSS-mMarasunas, Ha no-
KaX KOTOPOTO MOXHO HAWTHA MHOTO MHTEPECHBIX BemueK. CyMMaTopbl IPUMEHSIOTCS
web-y37maMy, BBITTOTHSIIOIIMMK cOOp CBEICHMI U YCTAHOBKY CCBUIOK Ha HOBBbIE MH(OP-
MallMOHHEIe pecypchl B Web. B pe3synbrate, mmosb3oBaresi web-y3i0B, ITonaepKBar0-
mmx RSS, Moryt nmoiryyaTh HyxkHbIC UM cBeaeHUsl. [IpuMepoM ImomoOHOro y3ia MOXeT
cayxuth Meerkat (http://meerkat.oreillynet.com), pasmernieHnsiit B cetu O'Reilly.

MpumeHeHue moays XML::RSS

Monyns XML : : RSS BecbMa moste3eH Ist KOHEYHOTo Mojib3oBatesist. OH MpUMEHSIETCS
IIJISI CMHTaKCUYeCKOoro pasdopa RSS-mokymMeHTOB, a TakKe IO3BOJISICT pa3padaThiBaTh



Moaynb XML::RSS 173

cobctBeHHble RSS-nokymeHThl. EcTecTBEHHO, BBI MOXETE KOMOMHHUPOBATh MPEIOCTAB-
JIEHHBIE BaM BO3MOXHOCTU C LIE€/IbI0O CUHTAKCUYECKOIo pa3dopa JOKYMEHTOB, MX HM3Me-
HEHUSsI, a TAKXKe C LEJIb0 MX ITOBTOPHOM 3almMCU. DTOT MOAY/Ib MPUMEHSIET IIPOCTYIO 1
XOPOILIO JOKYMEHTUPOBAHHYI0 OOBEKTHYIO MOZAEIb C LIEIbIO IMPEICTABICHUS JOKyMEH-
TOB B ITaMSITU, KaK B CIydae ¢ HEIaBHO PaCCMOTPEHHBIMU MOMYJISIMM, OCHOBAaHHBIMU Ha
npuMeHeHUM aepeBbeB. [TomoOHbI Brua XML-TOMOITHMKOB MOXHO paccMaTpuBaTh B
Ka4yecTBe YCIOXKHEHHON BepcuM TpUBbIMHOrO XML-MHCTpyMeHTa 001Lero Ha3HaYeHMUsI.

B mocnenyronmx npruMepax pacCMaTpUBaeTcsl BoOOpaxkaeMblii web-XypHall, peaiu-
30BaHHbINM B BUJIE YaCTO OOHOBJISIEMOIO XXypHaJla WM IEePCOHAIbHOM KOJIOHKH, ITyOJIu-
kyeMbix B Cetu. binaromapst mpuMeHenuio RSS B cocraBe web->KypHanoB MOXKHO OBICT-
PO COCTaBJIATH pe3loMe MO MOCASIHUM 3aIlicsIM B cocTaBe eaqrHoro RSS-mokymeHTa.

OOpatuTe BHMMaHKME Ha CJCOyIOIIMe 3amrucy B web-xKypHaie (clyJailHbIM o0pa3oM
BBIOpaHHbIE U3 IIyJla BoOOpaXkaeMbIX KOHLeNLuii). VM, B mepBylo odepenb, Ha TO, Kak
BBITJISIIST 3TU 3alCU B OKHe web-Opaysepa:

Oct 18, 2002 19:07:06

Today I asked lab monkey 45-X how he felt about his recent chess
victory against Dr. Baker. He responded by biting my kneecap. (The
monkey did, I mean.) I

think this could lead to a communications breakthrough. As well ‘as
painful swelling, which is unfortunate.

Oct 27, 2002 22:56:11

On a tangential note, Dr. Xing's research of purple versus green monkey
trans-sociopolitical impact seems to be stalled, having gained no
ground for several weeks. Today she learned that her lab assistant
never mentioned on his job application that he was colorblind. Oh
well.

VI crora oopamvre BHYMaHME Ha RSS—nokyMerT Bepavi 1.0:
<2l versiaE"1.0" encoding="UIF-8"2>

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://purl.org/rss/1.8/"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmins:taxo="http://purl.org/rss/1.0/modules/taxonomy/"
xmlns:syn="http://purl.org/rss/l.Olmodules/syndication/"

>

<damrel rdf:about="http://www.jmac.arg/linklog/">
<titleslink'sLog</title>

<link>http://www.jmac. org/11nklo /</1link>

<description>Dr. Lance Lirk's researah journal</description>
<dc:language>en-us</dc:language>

<c:rightssCoordght 2002 by Dr. Larce Link</dc:rights>
<dc:date>2002-10-27T23:59:15+05:00</dc:date>

<dc: publi sher>1link@jmac .Qrc</CC: publisher>
<dc:creator>1link@jmac.org</dc:creator>
<dc:subject>1link</dc:subject>
<syn:updatePeriod>daily</syn:updatePeriod>
<syn:updatefFrequency>1</syn:updateFrequency>
<syn:updateBase>2002-03-03T00:00:00+05:00</syn:updateBase>
<items>
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<rdf:Se>
<rdf:li rdf :resource="http://www.jmac.org/1inklog?2002-10-27#22:56:11" />
<rdf:11 rdf:resource="http://www.jmac.org/linklog?2002-10-18#19:07:06" />
</rdf:Seq>
</items>
</channel >

<item rdf:about="http://www.jmac.org/linklog?2002-16-27#22:56:11">
<title>2002-10-27 22:56:11</title> _
<link>http://www.jmac.org/1inklog?2002-10-27#22:56:11</1ink>
<description>

Today I asked lab Honkey 45-X how he felt about his recent chess
victory against Dr. Baker. He responded‘by biting my kneecap. (The
monkey did, I mean.) I

think this could lead to a comunications breakthrough. As well as
painful swelling, which is unfortunate.

</description>

</item>

<item rdf:about="http://www.jmac.org/linklog?2002-10-18#19:07:06">
<title>2002-10-18 19:07:06</title>
<link>http://www.jmac.org/linklog?2002-10-18#19:07:06</1ink>
<description>

On a tangential note, Dr. Xing's research of purple versus -green monkey
trans-sociopolitical impact seans to be stalled, having gained no
ground for several weeks. Today she learmed that her lab assistant
never mentioned on his job application that he was colorblind. Ch well.
</description>

</item>

</rdf:RDF>

O6parute BHUMaHKE Ha To, yTo RSS 10 ucnonb3yeT pa3nuuHble MpOCTpaHCTBA UMEH,
obecreurBaroIMe MoAIePKKy MeTaaHHbBIX ellle A0 MOTyYeHMsI TOCTyIa K CTPYKType (hak-
TUYECKOTO CONEPXKMMOTo. Y JIOOOMBITHBIX MHIMBUAYYMOB MOXET BO3HUKHYTb MBIC/b
Bocnofib30Bathesl URI-ceplrkamu, IMO3BOJISIIONIMMU BBIITOJIHUTD CaMOMIEHTU(UKAIIUIO.
DTO MOXET MOHANOOUTHCS B CTydae HaJIMUMs HEOOIBIIMX U «YIOTHBIX» IIPOCTPAHCTB MMEH,
B KOTOPBIX HaxomuTcs TpeOyemast NokyMeHTauus. (AdOpeBuartypa «dc» o3zHadaer Dublin
Core, cTaHAAPTHBINM HAOOP 3IEMEHTOB, MPUMEHSIEMbBIX [IJIS1 ONMCAHUST NICTOYHMKOB JTOKY-
MEHTOB. AGOpeBHaTypa «Syn» MMeeT OTHOLIEHHE K MPOCTPAHCTBY UMEH CUHAMKATA, BBIC-
TymawmIeMy B KayecTBe IOMAINPOEKTa IOMACPXKMBAeMOro Iojb3oBaTesis RSS-mpoekra,
COCTOSIIIIET0 M3 MHOXKECTBA JIEMEHTOB, C IOMOILBIO KOTOPBIX MPOBEPSIETCS YacToTa 00-
HOBJICHUSI MCTOYHMKA HOBBIM CONCPXKMMBIM.) 3aTeM JOKYMEHT B II€JIOM BKIIIOYAeTCs B
coctaB RDF-anemenra.

! 5 crapatoch TouHO ykasaTh Bepcuu RSS-mokymeHTOB, mockonbky RSS-moxkymenTtst Bepcuit 0,9 u
0,91 mMeroT ynpolileHHyo CTpyKTypy. [IpuueM B 3TOM ciydyae He MUCIOJB3YIOTCSI TIPOCTPAHCTBA UMEH U
RDF-unkancyIHpoBaHHble METANaHHbIe. BMeCTO HUX TPUMEHSIETCS MPOCTON CIUCOK M3 AJIEMEHTOB
<i tem>, BKJIIOYEHHBII B cOcTaB ayieMeHTa <rss>. Mcxomst n3 aTux coobpakeHuil, MHOTHE MPEANOYUTAIOT
KCIONb30BaTh Bepcun RSS-mokymeHTOB, mpemuectBytoiiue Bepcuu 1.0, mosatomy NOUIEPKHBACTCS CO-
BMECTUMOCTb MeXIy BceMu BepcusiMu RSS-mporpamm. DT BOSMOXHOCTH TPUCYIIA MOIYIIO XML : : RSS
Hapsily ¢ T060YHBIM 3(DHEeKTOM, MPOSBISIIOUIMMCS B BO3MOXHOCTU npOCToro npeoOpa3oBaHusT MEXIy
Pa3IMYHBIMU BEpCUSIMU (B paMKax OIHOTO MCXOTHOIO JOKYMEHTA).
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CuHTakcuyeckunin pasoop

Iopsimok ncrnoab3oBanus Momyiist XML : : RSS ¢ 11e1bi0 UTeHMS CyIIeCTBYIOIIETO JOKY-
MEHTa MOXET TT0KAa3aThCsl BaM 3HAKOMBIM (OCOOCHHO €CJTM BBl BHUMATEIBHO YUTATIHN
Mpeaplayiiye raaBbl). Boobilie roBopsi, 31ech HET HUYETO CIIOXKHOTO:

use XML:RSS;

# Tonyuenme daiia, IepemaBaeMoOro C IIOMOIBI0
# aprymemrToB NONb30BaTeNs.
my @rss _docs = @ARGV;

# A Temepr mpemmonaraeM, YTO BCe aimm
# maxomATCA Ha OUCKE. ..

foreach my $rss doc (@rss_docs) {

# Cmauana cospgaeTcss HOBEILI RSS-O6BEKT,
# mnpencraBmoupii pas6uMpaeMsii  LOKYMEHT .
my $rss = XML::RS5->new;

# Temepp pazbupaeTcsa Clenyiupii $parmMeHT XKoma.
$rss->parsefile($rss_doc);

# Ha »TOoM BCce. B CBOGOOHEI B BHOOpE NAIBHEMINIX IEACTBUIA.

}
HacnenosaHme monyna XML.:: Parser

Ecnm meton parsefi1lekaxeTcs 3HAKOMBIM, 3TO JIETKO OOBSCHUMO: aHAJIOTUYHBIN Me-
TOJ, UCTIOJIb3YETCS «BEJMKUM TIPEAKOM», MOIyJieM XML : : Parser.

MonymsXML: :RSS Mo3BoJsieT HEIIOCPEICTBEHHO PEATM30BATh IIPEUMYIIECTBO, CBS-
3aHHOE C TPUMEHEeHUeM HacienoBaHus B XML : : Parser. [TocneaHuii Moay/ib IpOCTO MO~
MELLIAETCA B MacCUB @I SA Mpexne, YeM HauYHYT BBITOJIHATHCH COOTBETCTBYIOILME Map-
OOBSIBIICHUSL.

s monb3oBatesieit, 3HAKOMbIX ¢ 0O BEKTHO-OPUEHTUPOBAHHBIM TTPOrpaMMMPOBa-
HueM Ha Perl, 31ech HeT HUYero yausuTenbHOro. Onpenessgercs COOCTBEHHbIA HOBBIIA
METOJI, IPUYEM BBITIOJTHSIEMBIIA TIPU 3TOM 00BeM PaboThl HEMHOTO TPEBBILLIACT TOT, YTO
Tpebyercs rpu Bbizose Momyia SUPER: : new. B sToM cirydae Momysb XML ¢ @ Parser ca-
MOCTOSITEIBHO BBITTOJTHAET MHULMATIN3ALINIO. O6patuTe BHiTMaHKe Ha (parMeHT Kola
M3 3TOT0 MOMIYJIsI, 0coBGeHHO Ha KOHCTPYKTOP NEW, KOTOPBI BbI3BIBAETCS B CIICAYIOIIEM
npuMepe:

sub rew {
my Sclass = shift;
ny Sself = Sclass—>SUPER: :new (Namespaces = 1,

NoExpand =1,

ParseParamEnt = 0,

Hardler => { Char => \&handle_char,
XM Decl => \&handle_dec,

Start = handle start})

bless ($self,$class);
Sself-> initialize(@);
retum $self;
}
OO0paTuTe BHUMaHKE: MOIYJIb BbI3bIBAET METOJI NEW MOYJISI-TIPeaKa, UCTIOJIb3Ys BECh-
Ma crieliMbuyecKre apryMeHThl. Bce OHM cTaHIapTHBI M XOPOILIO OMKUCaHbl B MIHCTPYKIIM-
SIX 10 yCTaHOBKeE AJ1s1 o01ienoctyrHoro uHtepgeiica XML: :Parser. IlepenaBast oTu mapa-
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METpPHI B pacniopsKeHUe ToIb30BaTesIst, MomysIb XML : : RSS TouHO «3HaeTs, 4TO OH MOJTy-
YyaeT B 3TOM ciydae. Peub et 06 00bekTe aHaIM3aTopa ¢ BKIIIOUEHHOI 00paboTKOI Ipo-
CTpPaHCTBA MMEH, HO IIPU 3TOM OTCYTCTBYET pacIlIMpeHue JIMOp CUHTAKCUYECKUI pa3dop
MapaMeTpoB cylIHOCTel. Takxke caMOCTOSITENBHO OTPefeNIFIoTCs 00pabOTYMUKM. _

Pesynprar Be1zosa Moy SUPER: : new nipencrasiisieT coboii oobekT XML :Parser,
KOTOpBII Bpsij iU OyAeT IepeaaBaThcsl OOpaTHO B PacIiOpsLKeHUE MOJb3oBaTesield Mo-
nyns. Ecnu nepenada cOCTOMTCS, 9TO CKaXKETCsT HAa JOCTUTAeMOM CTeTleH! adbcTpakLyu!
Taxkum 06pa3oM MOBTOPHO OI0OpPSIETCS IIPUMEHEHNE 00beKTa (Ha 3TOT MOMEHT BpeMe-
HU paccMaTpMBaeMOIO B KauyeCTBE HOBOM MHCTPYKIIMM $self I maHHOro Kijacca),
HCIIOJIB3YIOILIETO KOPPEKTHHIE (C TOUKM 3peHMs1 Perl) MeToabl, mpuMeEHSIOIIe Ba apry-
MeHTa. B pe3ynbrare Bo3BpaliaeMblii OOBEKT TPEOYET «BEPHOCTH» MOIYII0 XML : : RSS,
aHe Momy/mo XML : :Parser.

Ob6bekTHaa Moaenb

Jo cux mop MbI yKe BUAEIH, 4TO Moay/ib XML: : RSS He oTHOCUTCS K pa3psiiy yHU-
KaJIbHBIX MPOAYKTOB C TOYKU 3PEHMSI YCTPOICTBA 00bEKTA aHaIM3aTopa U IIpolecca
pa3zbopa JOKyMeHTOB. Terepsb XKe nepeiiieM K pacCMOTPEHUIO 00J1aCTH, B KOTOPOI Har-
6oJiee SIPKO MPOSIBIISIOTCS MPEUMYIIECTBA MOIYJIsI, — Ha 0a3¢ BHYTPEHHEN CTPYKTYPbI
JTAHHBIX TPOU3BOIUTCS CO3IAHKE U NMPUMeHeHNe nHTepdeiicoB API, ocHOBaHHBIX Ha
METOoIaX 3TOr0 MOIYJISL.

bonbias yacts koma Moyt XML : : RSS dopMmupyeTcst Ha OCHOBE METOIOB-TIOTOM-
KOB, IPUMEHSIEMBIX JUISI YTEHUS U 3aMCH IPeaoNpeae/ICHHBIX ITO3ULIUI B cO3IaBacMOi
cTpyKType. He ncronb3yst HIYero 60siee CIIOKHOIO, YeM HECKOJIBKO X31I-00beKTOB Perl,
Moaysb XML : : RSS cdhopMmupyeT KapThl 00BEKTOB, KOTOPHIE OXUIAIOTCS B JAHHOM JIOKY-
MeHTe. [IpryeM 3T KapThl COCTOSIT U3 BJIOXKEHHBIX X311I-CChUIOK C UMEHOBAHHBIMU KJTIO-
YaMU IOCJIE 3JIEMEHTOB M BO3MOXHBIMU aTpubyTamu. [lepeuricieHHble OObEKTHI SIBJIS -
FOTCS BJIOKEHHBIMU, BCJICACTBUE YETro OIpeIe/sieTCsl METOM MX IToMCcKa B peaibHOM RSS
XML-nokyMeHTe. MOIYJIb OIPENENIET OOHY U3 ITOJOOHBIX KapT I KaXIOW BEPCUN
obpabatbiBaeMoro RSS-nokymenta. Huoke mprBOOUTCS IpUMeEpP IIPOCTEMINEI KapThI,
cBs13aHHOM ¢ RSS-nokymenTom Bepcnu 0.9:

my %ve_9. ok_fields = (
channel => {
title => ",
description => '',
link => '',
T,
image => {
title => '°',
urt = '',
link => "'

>,

textinput => {
title=>"'",
description => '',
name => "''
link = "'
}e

items => [],

num_items => O,

version => '",
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encoding => "'

;

Ilpu popMupoBaHUU paccMaTpUBaeMOl MOJEIN UCIONB3YIOTCS HE TOJBKO X3III-
ccbulkd. Hampumep, K04 «2/1eMeHTBI» BBICILIETO YPOBHS CONEPKUT TMYCTYIO CChLIKY
Ha MaccuB. C Apyroi CTOpOHbI, BCe KOHEUHbIe 3HaYeHUsI ISl KITIouel SIBJISIIOTCS CKa-
nsgpHbiMU. Ha 6a3e Bcero mepeuymciieHHOro Bblllie (DOPMUPYIOTCS MYCTblE CTPOKM.
B xadecTBe MCKITIOUEHMSI MOXKHO paccMaTpuBaTh JIEMEHT num i terns , KOTOPBIi He
MPUHALIEXUT K uynciay RSS-anemenToB. Ero nprMeHeHue TUKTyeTCs COOOpaxkKeHusI-
MM yI00CTBa, B pe3yJbTaTe Yero JOCTUraeTCsl KOMITPOMUCCHBIN BapyaHT, MPOSIBISIO-
IIWICS B BUIE CTPYKTYPHOM 3JETAaHTHOCTU M yI0OCTBA B NMPUMEHEHUU (BO3MOXKHO,
KOJI He MOIIEPXKMUBAET SIBHOE Pa3bIMEHOBAHME CChUIOK Ha 3JIEMEHThI MacCHBa, TIO3TOMY
UX 3HAUYEHUST CYMTHIBAIOTCSI B CKAISIPHOM BUJIE).

C nmpyro¥i CTOPOHBI, MPU PACCMOTPEHUU TIOAOOHOTO ITPUMepa MOXKHO JIETKO MOTEPsITh
CBSI3b C PEAIbHOCTBIO (B CJlyyae, ecjii OMUCHIBAIOTCS MU3MEHEHHUSI, a MPOrpaMMUCT He
3aIIOMUHAET JaTy BBIMOJIHEHUS TTOAO0OHBIX NeicTBUiT). [10100HbIE BOTPOCH YaCTO UMEIOT
OTHOIIEHME K CTUJIIO TIPOrpaMMUPOBAHUS M BBIXOMST 32 PaMKU Hallleli KHUTH.

OnrcbiBaeMoe pacrpenesieHue UMeeT CBOM IMPUUYUHbBI, TIOMUMO TOTO, YTO X31-00BEK-
TaM MOXeT MPHCBAUBATHCS UTO YITOTHO (K 3TOMY paspsily OTHOCUTCS naxe undef). Kax-
TIBIiA X3111-00BEKT HECET TBOMHYIO HArPY3Ky 1 MOXKET PACCMaTPUBATECS! B KAYECTBE KAPThI
MPOLIEAYP MOAYJIS INOO MIAGTOHA ISl CAMUX CTPYKTYP. YUUTBIBAsI 3TO OOCTOSITENBCTBO,
JlaBaiiTe MOCMOTPUM, YTO TIPOMCXOAUT MPU KOHCTPYUPOBaHUM dyieMeHTa XML : :Parserc
MOMOIILIBIO METONIA KJIacca new JUIsl JAaHHOTO MOMIYJISI.

Beoa: nonb3oBatens unu ¢amnn

HenocpencreeHHo nociie 3aBepiieHus (pa3bl KOHCTpyupoBaHus Moayab XML : RSS
MOXET MPUMEHSAThCS 17151 pazbopa RSS-nokymeHTa. D10 npourcxomnut daaromapsi Bo3-
MOXHOCTSIM IO MPOBEICHUI0 CUHTaKCUYECKOTo pa3dopa, YHAclaeA0BaHHbIM OT MOMIY-
71 XML: :Parser. Bce, 4To JOJDKEH B JAaHHOM CIIydae COENATh MOJIb30BATENb — 3TO
BbI3BaTbh METONbI 00BEeKTa parse ubo parsefile, u Bce!

HecmoTpsl Ha 3TOT pyMedaTe/IbHbIA (HAKT, MHOIME U3 HACTOSILMX OOBEKTOB MOTYT
«KWTb JIOJIT0' U CYACTIIMBO» 63 BHIMOIHEHMS 00pabOTKM cyliecTByrommX XML-10Ky-
MeHTOB. 3auactyio RSS-nosb3oBatenu XoTsT, YTOObl MOIYJTb MOJTHOCTBIO BBITIOMHSLT pa-
00Ty 110 CO3NaHMIO TOKYMEHTA «C HYJIf1», WM KOMIIOHYsI YaCTH TEKCTa, NPeIHA3HAYCHHbIC
JIJ1S1 UCTIO/Ib30BaHUsI TIPOrpaMMoit. DTO Kak pa3 TOT cliydait, Korma OyayT UCTIOb30BaThCs
BCE YIIOMSIHYThIE CPENCTBa 00ecnedeHu sl JOCTyTa.

Ipennomnoxum, 4To MMeeTcs 6a3a JaHHBIX, CO3AaHHAs ¢ TpUMeHeHueM SQL-kxoMan,
cofepaliiasi HEKOTOpbIe 3alicy web-3KypHasa, uMmetolue oTHolleHre K RSS-nokymeH-
Ty. Ha Baiiie paccMoTpeHue nMpenocTaBisieTcsl CIenyovii HeOOoMbIION ClieHapHii:

#!/usr/bin/perl
# Brmouerye nooiemux 15 samceil web-RypHara OokTopa [Eka
# B RSS-a0KyMeHT Bepami 1, TYT Xe HaNpamIaeMsIX B STDOUT.

use warnings;
use strict;

! Ha camoM Jieste o/ «I0JITOi XKU3HBIO» IOPa3yMeBaeTCsl HECKOIBKO COTEH CEKYH/I MAILMHHOIO Bpe-
MeHU ans runuyxoro [1K.
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use XML: :RSS:
use DBIx::Abstract;
my $MAX _ENIRIES = 15;
my (Soutput_version) = @ARGV;
Soutput_version |Il= '1.0';
unless (Soutput_version eq '1.0' or Soutput_version eg '0.9'
or Soutput_version eq '0.91') {

die "Usage: SO [version]\miWhere [version] is an RSS version to output:
0.9, 0 .91, or 1.6\nDefault is 1.0\n";
}

my $dbh = DBIX::Abstract->connect ({doname=>'weblog',
user=>'link’',
password=>'dirtyape'})
or die "Couln't connect to database. \n";

my (Sdate) = $dbh->select('max(date_added)',
‘entry')->fetchrow_array;

my (Stime) = $dbh->select('max(time_added)’,
: 'entry')->fetchrow_array;

my Stime zone = "+05:00"; # Yacosom rosic. :)

my Srss time = "S${date}TStimeStime zone";

# BasoBoe BpeMsi, HasHAdYaeMoe IoM 3allycke C blog, mst
# mHdopMaIyM O CUHIVKATE.

my Shbase time = "2001-03-03T700:00:803time_zone";

# Beibpar RSS Bepam 1.0, ¢ TIOMONBO KOTOPOTO HEKOTOPAsT
# MeTarHPOPMAITS TIEPENaeTC B «MOLyJIA», TIOMEIaEMEe

# B CODCTBEHHHE IIDOCTPAHCTBA VMEH, - TAKM/E KaK -

# 'dc' (abbpeBvatypa mis Dublin Core) imbo ‘syn'

# (abbpeBratypa mit RSS Syndication), K CYaCTBO, IIOU
# 2TOM OOKYMEHT HVCKOJIBKO He YCJIOKHSIETCSI, KaK MOXHO

# BMOETH B JaUIBHEMIEM.

my Srss = XML::RSS->new(version=>'1.0', output=>Soutput: version);

. $rss->channel(
title=>'Dr. Links Weblog',
1ink=>'http://www.jmac.org/linklog/"',
description=>"Dr. Link's weblog and online journal",
dc=> {
date=>$rss_time,
creator=>'11ink@jmac.org’, :
rights=>'Copyright 2002 by Dr. ILance Link',
language=>'en-us',
3.
syn=>(
updatePeriod=>"'daily"',
updateFrequency=>1,
updateBase=>$base_time,
} L}

$dbh->query (" select * fromentry order by iddesc limit SMAX_ENTRIES") ;
while (my Sentry = $dbh->fetchrow_hashref) {
# BaMeHa COMHMTENEBHBX XML-CYMBOJIOB HA CYNHOCTM.
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SSentry{entry} =~ s/&/&/9;
Ssentry{entry} = s/</&lt;/g;
SSentry{entry} = s/'/&apos;/g;
SSentry{entry} = s/"/&quot;/g;

$rss->add_item(
title=>"$%entry{date_added} $%entry{time_added}",
link=>"http://www.jmac.org/weblog?
$$entry{date_added}#$Sentry{time_added}",
description=>$$entry {atry}",
¥
}

# PesyJBTaTe IPOCTO HAIIOABIIIOICS B CTAHIAPTHEM IIOTOK BHBOIA. :)

print $rss->as_string;

Bunenu nu Bh 31ech pu3dHaku XML-koma? JIMuHO HAM He yaajnoch MX y3peTh. [a,
31eCh TPUMEHSIMCDH PEryIsipHble BhIpaXXeHUs, HO (paKTUUeCKU MPOU3BOIUIOCH UTEHUE
JaHHBIX U3 0a3bl JAHHBIX, a 3aT€M MOMEIIEHUE HallIeHHOTO B OOBEKT MyTeM BbI30Ba He-
CKOJIbKUX METONOB (TOYHEee, peub UAET O BbI30BE eMIMHCTBEHHOTO MeToa add_item, ocy-
IIECTBIISIEMOTO B IIMKJIE). DTU BBI3OBBI U UX €IMHCTBEHHbIC apTYMEHTHI IPHHUMAIOTCS C
TMIOMOIIBIO X311I-00bEKTa, CO3IaHHOTO Ha OCHOBE HECKOJIBKUX MPOCTBIX CTPOK. [1pu Hanu-
CaHWU 3TOM MpOorpaMMBbl IpeciiefoBaiach onpeaeeHHas 1ejb — UCTI0JIb30BaHUE TIPU CO-
3IaHUU Web-XypHasa BcexX MpeuMyllecTB, MpemiaraeMbix RSS, mpuyem npu co3gaHuu
Hamrero ¢aitna XML-kox He IpUMEHSLICS.

MNpoBU3MpOBaHHbLIN BbIBOL,

Takum o6pazoM, Moaysb XML : : RSS He MOXET BOCMOJIb30BaThCS MOIYISIMU-TOMOIIIHU -
KaMu, obecrnedynBaomuMy reHepuposanue XML-kona (Hampumep, XML: :Writer) c
1IeJIbI0 TeHEpUPOBAHUS COOTBETCTBYIOLIETO BhIBOAA. B 3TOM ciyyae mpocTo co3maeTcs
OJIHO JUINHHOE CKATSPHOE 3HaUueHNE, OCHOBBIBASACh Ha KOTOPOM X3II-KapTa IprodpeTa-
eT BUI KoJa. BEHIMOJNHEHME TOCIEIHEro PeryJIupyeTcsl ¢ MOMOIIbIO OOBIYHBIX GJIOKOB
if, elseunelsif. [IprueM KaxXablil U3 3TUX GJIOKOB TATOTEET K UCIIOJb30BAHUIO OIlE-
paTtopa caMOKOHKaTeHaluu, . =. ECJIu Xe Bbl XOTUTE IPUCTYIIUTH K CO3AaHUI0 COOCTBEH-
HBIX MoztyJleii, reHepupytomux XML-Kkoz, MombITailTeCh BOCIIONB30BAaThCS CIEAYIOLINM
noaxonoM. CosnaiiTe JOKYMEHT B MAaMSITH, COCTOSILINI U3 IUTEPATIOB, 3aTEM BHIBEIUTE
€ro Ha IeYaTh, BOCIIOJIb30BaBINKNCh (DailIOBEIM JECKPUIITOPOM. B pesyinbraTe BBI CMO-
K€Te YMEHBIIUTh M3NEPXKU U MOJTYYUTh JOMOJHUTENbHBIM YPOBEHb KOHTPOJS, XOTS
caM IpolLecC CTaHEeT MeHee 0e30MacHbIM. YI0CTOBEPhTECH B TOM, UTO BbIBO, OBLI IIPOBE-
peH U pu3HaH (pOpMaIbHO KOPPEKTHBIM. (Eciu npuMeHaeTcss KOMOUHUPOBAHHBIH MH-
CTPYMEHT aHaju3aTop/reHepaTop, Hamomooue XML: :RSS, monbiTaiiTeCh BBITOIHUTH
CUHTaKCUUYECKUI pa3bop pe3yJbTaToB, BHIBOOMMBIX MOIYJIeM, U yOeauTech B TOM, UYTO
MoJjiyyaeTcsl To, YTO OXUIAI0Ch.)

NHcTpymeHTol XML-nporpamMmmMmpoBaHus

A Tenepb pacCMOTPUM IIpOrpaMMHOe obecrieueHre, yHKIMU KOTOPOTo OTJAMYAI0TCS OT
TOTO0, 4UTO OBLIO omucaHo paHee. BMecTo Toro 4To6ks 00padareiBaTh XM L-10KYMEHTHI C
npuMeHeHueM Perl-meTonuku, ucmnoab3yoTcss XML-cranmapTel. B aTom ciaydae obec-
MeyrBaeTcs pelleHue 3aaad, He TpeOywolux sBHoro npuMeHenus XML. B HacTtosiiee
BpeMsI MHOTHE BeAyIlIue CIelUaluCThl, GUTrypupylouue B ClMCKe pacChblIky perl-xml,
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3aHSThI TOMCKOM MUHU-TUIAT(GOPMBbI, PUTOTHOM 7151 yHUBEPCAIbHOW 00pabOTKY AaH-
HbIX cpeactBamu Perl. [Ipuyem B KauecTBe OCHOBEI B JAHHOM CIIydae KCIOJIb3YETCsI
SAX. B pesymbTarte 3TOr0 MCCIeIOBaHUS MOSBISIOTCS HEKOTOPhIe MHTePEeCHBIE (1 TT0-
ne3nble) mpuMepbl. K ux 4ynciy MoxXHO oTHecTH Mony/ XML: : SAXDriver : : Excel u
XML : : SAXDriver : :CSV, paspaboranusie Wibeit Crepunsiv (Ilya Sterin), u Momynns
XML :Generator : :DBI, paspaborannsiiit Mattom CepxkaHntom (Matt Sergeant). Otu
TpU MOYJISi MOTYT TOJydaTh HaHHbIe B ¢hopMmaTe (paitnoB Microsoft Excel, comepxka-
LIMX pa3nejieHHbIe 3aMsIThIMU 3HAUeHMSI, a Takxke B (popmare 6a3 qaHHbIX SQL. Ponib
000109KM B maHHOM ciaydae urpaioT SAX API (HekoTophlie 13 3TMX KOMIIOHEHTOB pac-
CMaTpUBAJIUCh B IJ1aBe 5, MO3TOMY JH000I MpOrpaMMUCT BIpaBe pacCUMTHIBAaTh Ha TO,
YTO HOBBIH (popMaT CTOJIb e XOPOILI U JIETKO YITPaBJsieM, Kak U ApyTve, paHee paccMmar-
puBaemble XML-10OKyMEHTEL.)

OobpatuMcs K TTOIpOOHOMY PaCCMOTPEHHUIO OTHOTO M3 3THUX MHCTPYMEHTOB, TIPEI-
CTaBJIAIOIIEMY 0cOObIH MHTEPEC B CBETE COBPEMEHHBIX KOHIIEITIIVIA IIPOrPAMMUPOBAHKSL.

Monynb XML::Generator: :DBI

Monyns XML :Generator: :DBI MoXeT Cly>XuTb NpeBOCXOMAHBIM MTPUMEPOM TaK Ha-
3BIBAEMOTO cKaeusaroujeco mooyas. OCHOBHOEe Ha3HAUeHME 3TOM MTPOCTOM TTPpOrpaMMEbL
3aKyoyaeTcsl B 00ecrieYeHu B3aMOIEHCTBUSI MEXITY IBYMS CYLIECTBYIOIIMMU (HO He
ITOJTHOCTHIO CBSI3AaHHBIMM) YaCTSIMH TIPOTpaMMHOTO obecriedeHrs. B atom ciydae, ipu
KOHCTPYMPOBaHUU 00BEKTa U3 IAHHOTO KJIacca, MOXXHO BCTpanBaTh TOMOJHUTEIbHbIE
00BEKTHI: AecKpuITop 6a3bl faHHbIX DBI 1 00bekT 00paboTuriKa, «TOBOPSIIWii» Ha SI3bI-
ke SAX.

Momynb XML : : Generator:: DBI He pacnonaraet cBeIeHUSIMA OTHOCUTEIBHO TIPO-
HUCXOXNIEHUS 00BEKTOB. 311ECh Pea30BaHbl TOBEPUTEIbHbIE OTHOIIIEHMUSI, OCHOBAaHHbIE
Ha OTKJIMKE B CTydae BbI30Ba CTAHTAPTHBIX METOIOB M COOTBETCTBYIOIINX M CEMECTB
metonoB (DBI, SAX unu SAX2). 3atem Ha 6a3e obbekTa XML : : Generator: : DBI BbI-
3bIBaeTcsl MeTon execute. [Ipu 3ToM rcnonb3yercs ctaHnaptHas SQL-KOHCTpyKLus,
Kak ¥ B CJIydae C IeCKpPUITOPOM Oa3bl JaHHBIX, CO3MaHHOI Ha ocHoBe DBI.

B crenyrorniem npumepe 1eMOHCTPUPYETCS PAKTUUECKoe TpUMeHeHue Momyssi. Mc-
oJib3yeMslii SAX-o6paborunk — sk3emiutsip moayinst XML :Handler: : YAW riter, pas-
padoranHoro Maitkiiom Kosnom (Michael Koehne). Dtor Momysib 1erko HacTpauBact-
csl, IPUYEM B pe3yJibTate ero mpuMeHeHusi S AX-coObITvsI TpeoOpas3yroTcsl B TEKCTOBbII
BbIBOJ. biiaromapsi mpuMeHEeHUIO 3TOM MporpaMMbl MOXHO, K TipuMepy, SQL-Tabmuity,
comepKaIIyio TmepedeHb KOMITaKT-IHUCKOB, TIPeodpa3oBaTh B (hOpMaTbHO KOPPEKTHBIN
XML-10KyMeHT 1 BBIBECTH €TO Ha CTaHTAPTHOE YCTPOMCTBO TeYaTH:

#!/usr/bin/perl

use warnings;
use strict;

use XML: :Generator::DBI;
use XML:.:Handler::YAWriter;

use DBI;
my Sya = XML::Handler::YAWriter->new(AsFile>" - ")

my Sdch =DBI->connect(“dbi:mysql:dbname=test", "jmaé"'. ")
my $generator = XML: :Generator: :IBI—>new
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Handler => $ya,
dch => $dbh
)i

my $sgl = "select * fram cds":

$generator->execute($sql);
Hixe npyBoaMTCS COOTBETCTBYIOIIMIA pe3y/IbTAT:
<2l version="1.0" encoding="UIF-8"?><datalase>
<select query="select * fran cds">
<rOn>
<id>1</id>
<artist>Donald ad the Knuths</artist>
<titie>Greatest Hits Vol. 3.14159</title>
<genre>Rock</genre>
</row>
<row>
<id»2</id>
<artist>The Hypnocrats</artist>
<title>Cybernetic Grand Attack</title>
<genre>Electronic</genre>
<frow>
<row>
<id>3</{d>
<artist>The Sm Handwich Quartet</artist>
<title>Handwich a la Yogurt</title>
<genre>Jazz</genre>
</row>
</select>
</database>

Hacrosiuuii mpuMep He IIPeaCTaBIIIET 0COO0r0 MHTEPECa, XOTsI X XOPOIIO BBITJISAUT
npu nevyatd. B aToM citydyae He MCMosb30Bajicsl Momysib YAWriter. B cucteme MoXXHO
MPUMEHSTH 000K M3 nmMerommxcst SAX-o0pabotunkoB Perl-makera, BKmodast Te 13
HMX, KOTOphIe ObIIM HAaIMCAHbI IToJIb3oBatesieM. [locemHme MoryT 3a1eiicTBOBaThCS TP
CO3lIaHUM HOBBIX O0BEKTOB XML : :Generator: : DBIL. B pesynbrare npuMeHeHMs OMU-
CaHHOTO paHee MprMepa TabauLIbl 0a3bl JAHHBIX MPU BbI30BE METOMA execute oOBeKTa
$geneneratorcosnaercs 3(PEeKT, AHATOTMYHBIM UTOraM CUHTAaKCYECKOTO pa3dopa mpe-
naeinymero XML-mokymeHnTa (pa3indaeTcsl JIMIIbL KOJIMYECTBO IPO0EIOB, BKIIOYaEMbIX
YAWr i ter c 1esblo YIIYJIIeHUs] BOCIIPUSITUSI TeKCTa ToJib3oBatesieM). [Ipuyem ata 3aKo-
HOMEPHOCTh MOXET ITPOSIBIIITHCS JaXKe B TOM CJIydae, eCiv (paKTUUECKH UCXOMHBIA KOJ
He OTHOCHUTCS K pa3psay XM L-1oKyMeHTOB, a pOCTO SIBJIsIeTCs TabIMIIeil 6a3bl JaHHBIX.

Pasmbliienvs no nosoay DBI n SAX

A Tenepb caesiaeM HeOOJbIIOE OTCTYTUIEHHE B CTOPOHY METOIMK, OCHOBAaHHBIX Ha MPH-
meHeHur DBI u SAX. [Tpu 3ToM AOCTYITHBI BO3MOXHOCTH OOILEr0o XapakTepa, obecrie-
YMBAIOLLINE YIIpaBJIeHNE TaHHBIMMU.

OcHoBHas npuunHa romnyisipHoctr Perl DBI, ncronb3yemoro B kadecTse MHTEpQET-
ca 0a3bl JaHHbIX Perl, 3akmouaercsi B 0COOEHHOCTSIX apXUTeKTyphl. [1py uHCTamIsIImm
DBI, HeobxomyMel 1Ba oTaenbHBIX KoMIToHeHTa: DBI.pm Bkrouaer kog DBI API, a Tak-
K€ BCIO HEOOXOIMMYIO TOKYMEHTALIUIO, HO B 3TOM CJTyJae Bbl HE MOXKETe YIpaBJIsTh 0a30i
naHHbIX Perl. [TonHbIM crieKTp BO3MOXKHOCTE 00eCIIeurBaeTCs TPY HAIMIMHI, KaK MUHH-
MyM, onHoro DBD-Momyiist, coBMeCTMMOTO C TUITOM ITpUMeEHsIeMOl 0a3bl JaHHBIX. B cetn
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CPAN MOXHO HaiiT# MHOXeCTBO Ttomxomsiimx Mmomyeit: DBD: : MySQL, DBD: ; Oracle n
DBD: : Pg (nms 6a3sl nanHbIX Postgres). Eciu mporpaMMucT opraHn3yeT B3auMoieicTBIE
¢ onauM DBI-MozyneM nyrem otmipaBku eMmy SQL-0TYETOB M MOTyYEeHUST COOTBETCTBY-
IOLIMX PE3yJIbTaTOB, C peajbHO 0a30il JaHHBIX B3aMMOIEHCTBYET COOTBETCTBYIOLIMI
DBD-monynbs. bnaronapst mpumenernuto DBD-momynst aberpaktHbie DBI-MeToast npe-
00pa3yloTcs B BBICIIIEH CTETIEHU CIIEIM(DUUHbIE U 3aBUCSIIME OT MPUMEHSIEMOi1 Tutatdop-
MBI KOMaHBI 0a3bl JaHHBIX. [Ipryem pabounii ypoBeHDb B JAHHOM CJTydae HaXOIUTCS Cy-
LLIECTBEHHO HWXe YpOBHSI, Ha KotopoM pabotator DBI-nonbs3oBatenu. B pesyibrare,
mobast Perl-riporpamma, ucrone3ytoias Bo3amoxkHocty DBI, cMoxker o6pabdaThIBaTh JIto0-
Oyro 6a3y maHHbBIX (B ciydae Hammuws nomxonsiero DBD-ppaiisepal).

B mupe Perl u XML Habmonaercst ObICTpBIN porpecc, MpuieM Havaio «B3PbIBOOO-
pasHoro» pasButus gatupyercs 2001 romom (BpeMst BO3HMKHOBeHMsT SAX-IpaiiBepoB,
VIIOMSIHYTBIX B HauaJle IIaBbl). JIOTM4ecKuM pe3yJIbTATOM 3TOro Nporpecca crajia pas-
pabotka Momyist XVL : : SAX, SAX2-peamusaiiuist KoToporo (hyHKIIMOHUPYET TIOI0OHO
DBI. Ilonb3oBaTeno J0CTaTOYHO yKa3aTh XKelaeMblii SAX-aHaaru3aTop, JOTOTHUATEIIb-
HO onpenesutb SAX-CBOICTBa, TIPUCYILIME TTPOrpaMMe, TIOCJIe Yero OCYIIeCTBISIeTCS
MOUCK HaWIy4Illero paboyero MHCTPYMEHTa B CHCTeMe, CO3IaHue pabouero 3K3eMIl-
Jisipa MHCTPYMEHTA W ero Iepeiaya B pacriopsbKeHUe ToJib30Baresis. 3aTeM MOXHO
MOIKTIOYMTECS K TTaKeTy BBIOpaHHOTo SAX-00paboTurka (Kak M B ClIydae ¢ MOIYJIEM
XML ::Generator: : DBI) u Bce roroBo.

Bbnaromapst PerlSAX-00paboTuyrkaM MOXKHO MCTIONB30BaTh CTAaHAAPTHEIN MHTepghEIc
C LIeJTbIO BBIOOPKM JIAHHBIX M3 JIIOO0OTO MBICIMMOTO NCTOYHMKA JTAHHBIX, B TO BpeMsl Kak
DBD-npaiiBeps 00ecrieyrBarOT CTaHAAPTHBIM MHTePEiC M1k BHIOOPKHU JaHHBIX U3 0a3
nmaHHbIX. Kak 1 B cimygae ¢ DBI, TpeOyercst Bcero UMb HEYCTPAIIMMBIA XaKep, KOTOPBIi
CMOXXET Pa306paThCsl B TOHKOCTSIX pean3aliiu MpUMeHsieMoro (hopmara TaHHBIX, TOCIIe
yero apyrue Perl-mporpaMMmCTBI CMOTYT BOCITOIB30BaThCSI cTaHAapTHRIMU API ¢ 11empio
00paboOTKM «uykepomHoro» ¢opmarta. JIist 3Toro mM morpedyercst pa3oopaThCsl B AcTa-
JIsIX peanmm3anun SAX.

MonynbSOAP::Lite | | ‘

W Haroc1e10K Mbl TIPUCTYIIMM K pacCMOTPEHUIO Kateropuu rporpamm Perl 1 XML, ko-
TOpbIE HACTOJIBKO TAJIEKU OT TEMATUKU, YTO, MOXET ObITh, ¥ HE CTOMJIO YITOMMHATD O HUX,
ecsii Obl He HEKOTOpBIC MpUMedaTesIbHbIe TIPYCYIIe UM CBoiicTBa. B aT0l Kateropuu
OIMKCBIBAIOTCA MOIYIM M PACIUMPEHHUSI, KOTOPbIE MOJOOHBI MOMY/IAM-TIOMOLIHUKAM U3
KiaccaXML: : RSS. Biaromaps X MpUMEHEHMIO MOXKHO paboTaTh C pa3HOOOpa3HbIMU XML-
nokymeHtamu. [IpryeMm B 3TOM ciydae MpOrPaAaMMUCTBI «M30JIMPYIOTCS» OT MCXOMHOTO
MOTOKA TAHHBIX, «HAIIIMTOBAHHOIO» 3j7eMeHTaMu. KommdecTBo ypoBHEl aOCTpaKIINK B
3TOM CJIy4ae TaKOBO, 4TO IpucyTcTBre XML-Koma BooOIIIe He OlIyIIacTCsl.

Hanpumep, eciii TpeGyeTcss HanmuMcaTh MPOrpaMMy, MCTIOJb3YIOIIYI0 BO3MOXKHOCTH
npotokosioB SOAP 160 XML-RPC o 06paboTke ymajneHHOro Kona, Bpsid I Bbl CMO-
JKeTe 3TO CHeNIaTh JIydllle CrelMau3upoOBaHHbBIX TIPOrPaMMHBIX MojyJiei. B aTom ciy-

! TIpearmoaoXuM, HallpruMep, YTO TIPOrPAMMHUCT He TT03a60THIICS O TOM, YTOGHI TIOI PYKO#A ObLTa TIpo-
rpamMma, oGecreunBarolnasl YHUKaJIbHbIE 3aIpOChI Tt 6Gasbl JaHHBIX. B 5ToM ciydae 3arpoc tuma $sth-
>query('select lasr_insert_id() from foo') MOXeT XOpOUIO BHINOAHATLCA O OTHOIIEHHIO K 0ase
JaHHbeIX MySQL, HO MaJto MOAXOIUT MpHY paboTe ¢ GazamMu JaHHBIX Postgress.
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yae B pacTIOpsLKEHUE TTPOrpaMMICTa TPEIOCTABISIETCS] HEKasl «CKaTepTh-CaMOOpPaHKay,
BBITIOTHSTIONIAST BCIO YePHOBYIO pabOTy 10 co3maHuio rporpaMmmHoro koxa! (ITo skenma-
HUIO TI0JTE30BATEIISI, XOPOIIMIT MOIY/Th O0ECIICUNBAET TOCTYH K McXogHoMy XML-komy.)

ITpotoko:n rpocToro moctyra K oobekraM (Simple Object Access Protocol, -SOAP) mipe-
JIOCTABJISIET B PACIIOPSTKEHME TIPOTPAMMICTA BCIO MOIIh OOBEKTHO-OPUEHTUPOBAHHBIX Web-
ciyx6'. TIpu 3TOM OH MOXET KOHCTPYMPOBaTh U UCIOIb30BaTh OOLEKTI, /15 KOTOPbIX C
riomorsio URI-cebutku yeranapmmBaeTcst COOTBETCTBIE C OTpeIe/IEHUSIMU Ki1accoB. B aToM
citydae fiaske He TpeOyeTcst 3HaTh PUMEHSIEMBIH SI3bIK TIPOTPAMMKPOBAHUST, TTIOCKOJTBKY TTPO-
TOKOJI Mpeo0pa3yeT METONbI 00BEKTOB B yHUBepcaibHble AP, ocHoBaHHbIe Ha XM L-kore.
Jlo Tex mop, moka Kj1acc TIe-JIMoo JOKYMEHTUPOBAH, TOMIOTHUTETbHBIE AETAIA TOCTYITHBIX
KJTACCOB M METOIOB OOBEKTA MOXKXHO MCKITIOYHMTh B TOM CJIydae, €CIM KJIAcC TPEICTABIISIET
€000i1 TIPOCTO IPYTOit (paiiiT Ha IOKATHLHOM XecTKoM aucke. [Ipmaem To, 9To oH (pakTimde-
CKMU CYIIIECTBYET Ha yIaJIeHHOM KOMITHIOTEpE, HE UMEET HU MaJISHIIIero 3HAYSHUS.

K 3TOMy BpeMEHM MOXHO JIETKO 3a0BITh O TOM, YTO OCYIIeCTBIIsieTCs padoTa ¢ XML-
komoMm. Ilo kpaiiHeit mepe, ipu pabote ¢ RSS umena metonoB o0nekTHBIX API Gonee
WJIN MEHEe COOTBETCTBYIOT aHAJIOTUIHBIM MMEHAM B Pe3YJIbTUPYIOIIEM BBIXOIHOM JIO-
KyMeHTe. B 3TOM citydae Bpsii JIM Bbl 3aXOTUTE BUAETH TOKYMEHTHI, NPeAHAa3HAYEHHbIE
WCKITIOUUTETLHO JUIST KOMITBIOTEPA. DTO HEXENaHWE CPOMHM HETPUSI3HU K YMCIIOBBIM
KOJaM, TIPEACTaBIISTIONINM KOBI KJIABUIII, KOTOPBIE IMTEPECHUTIAIOTCS LIEHTPATEHOMY TIPO-
1Ieccopy KOMIMBIOTEPA.

MNmMmeHna, onpenesieHHbIe B SOAP: : Li te, COOTBETCTBYIOT IUIAHUPYEMOMY OObEMY pa-
OOTBI M HUCKOJIBKO HE OTPaXKaloT Ballle COOCTBEeHHOe MHeHUe. [1ocie yCTaHOBKYM 3TOTO
MOJIYJISI B CUCTEME B PaCTOpsDKEHUE TIPOrpaMMUCTA TIPEIOCTABIISIETCST OOJIBIIION Tiepe-
YeHb IOCTYIMHBIX Perl-miakeToB, MHOTHE 13 KOTOPBIX OTIPEIEIISIIOT OOJTBIIIOE KOJTMIECTBO
TPAHCIIOPTHBIX CTHIICIA . Monyne mod_pe r 11 oberdacT moamIepKKy web-cirysko cpem-
creamu SOAP, a Takke BKITIOYAET TOTHBIN TIAKeT, TIPeIJIaraloiiii B paciopssKeHre
TTOJTb30BATEJIS COOTBETCTBYIOIIYIO TOKYMEHTAIIMIO W TIPUMEPHI. DTOT MOTYJIb MOXKET TP~
MEHSTBCS B AHAJIOTUYHBIX 1IEJISIX COBMECTHO C HAOOPOM MOIYJIEN, TONACPKUBAIOIINX MO~
no6ubie API mist momynsa XML-RPC, nanomunaroriero SOAP, HO He Tommep>KrBarolLe-
TO OOBEKTHO-OPUEHTUPOBAHHBIE CBOCTBA. Momyib SOAP : : L1 te MOXET CITy>KUTb CBOETO
poIa ICTOYHWKOM BIOXHOBEHUS 17151 Perl-rporpaMMICTOB, yCTiexyu KOTOPBIX B IIPOTpaM-
MUPOBAHU Web-CITy>k0 cpaBHMMBI ¢ Bo3MoXKHOCTIMI CGL.pm B cpepe TIporpaMMHupoBa-
HUS TMTHAMIYECKIX Web-y37I0B.

A Teriepb 3acyuuTe pyKaBa M IIPUTOTOBETECH K Havary pabotel ¢ SOAP.

IlepBHit IpUMep: NpeobpasoBaTEeNb TEMIEPATYP

B Kaxkmoii KHHTe, TTOCBSIIICHHON MPOrpaMMHPOBAHIIO, 00S3aTeTbHO UMEETCS TIpUMEpP
TIPOTrPaMMHOTO K02, BRITOTHSIOIIETO IIPeo0pa3oBaHIe 3HAUCHUI TeMITepaTyp, He TaK JIA?

! HecMoTpst Ha Ha3BaHUe, Web-CITy>XObI He cBsi3aHbl HeriocpenctBeHHO ¢ World Wide Web. Ha camom
Iese web-cityx6a — 4acTb IPOrpaMMBl, BBITOJHSIOLLAS TPOCITYLLMBAaHUE [TOPTA, Ha KOTOpbIit ykasbiBaeT URL
[Tocne mpuema 3ampoca (popMHUpyeTcsi OTKIMK, WMEIOIIWIA CMBICT JUISI 3alpallvBaolleil CylITHOCTHU.
B xauecTBe Hanboee 00LLEro puMepa Web-ci1yk0b MOXHO pacCcMaTpUBaTh web-cepBep, IOIIEPKUBAIOLLIIA
nepeaavy JaHHbIX ¢ mpuMeHeHueM Tpotokoia HTTP. Konuenius 6oee coBpeMeHHBIX LIEHTPOB PEeKJIaMbl
nperosaraeT MomMIepKKy MOCTOSTHHOTO JOCTYyIa K 0OBbEKTaM W MpolieaypaM (B pe3yJibTaTe MporpaMMUCT
MOXET UCTOJIb30BaTh MPOTrPAMMHBII KOJI, XPaHSIIIUICS Ha yIAIEHHBIX CepBepax, C LIEJIbIO €0 MHTEerpalvy ¢
JIOKQTBHBIM [MPOrPAaMMHBIM OOECTIEUEHHEM ).

2 Kak nipaBuiio, B atoM citydae SOAP-06bekThI rctionb3ytor HTTP, Ho eciii BBl 3aXOTHTE BOCITONB30-
BaThCsT UICXOMHBIM TIpoTokosioM TCP, SMTP ym60 naxe Jabber, ocobbIx Tipo6JieM He BOBHUKAET.
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Mpg1 He OyneM HapyllaTh 3Ty Tpagulnoo. B paccMaTprBaeMoM IpuMepe, TT03auMCTBO-
BaHHOM u3 pasznena SYNOPSIS noxkymeHTauuu o momyimo SOAP: : Li te, Obuia co3na-
Ha mporpamMma, OCHOBHas1 (DyHKIIMSI KOTopoii, f2¢c, Haxomutcs Ha web-y37e 1o agpecy
http://services.soaplite.com/Temperatures,

Uuse SOAP::Lite;

print SOAP: :Llte
—uri('http://www.soaplite.com/Temperatures')
—>proxy('http://services.soaplite.com/temper.cgi')
- f2c(32)
- result;

ITpu BBITTOIHEHUH 3TOi MPOrpaMMEI B KadecTBe Perl-ciieHapust (Ha KOMITBIOTEPE € KOp-
PEKTHO YCTaHOBJIEHHBIM MofyJieM SOAP: : Li te) momydyaeM KOppeKTHbIN pe3ynbTar: (.

BTopoi nprmvep: MmexaHsm novcka vHaexkcos ISBN
Ha 3T10T pa3 paccMOTprM HeOOJBIION MOMY/ b, KOTOPBI MOXXHO HaiTW Ha OMHOM W3
MepPCOHAIbHBIX Web-cepBepoB aBTOpa. DTOT MOAY/Ib HOCUT SIPKO BBIPAXKEHHbBINH 00BEKT-
HO-OpPMEHTHPOBaHHbIN XapakTep. B KayecTBe BXOmHBIX AJaHHBIX Oepercsi ISBN-HoMep,
Ha ocHOBe KoToporo ¢opmupyercss XML-komx Dublin Core mpakTidecKu IjIsT Kaxkmoit
KHMTH, KOTOpask MOXET €My COOTBETCTBOBATh:
my ($isbn_number) =@ARGV;
use SOAP: : Lite +autodispatch=>
uri=>'http://www.jmac.org/ISBN',
proxy=>'http://www.jmac.org/projects/bookdb/isbn/lookup.pl’;
my $isbn_obj = ISBN->new;
# MeTtog 'get_dc' BbiGupaeT uHdpopmaumio Dublin Core.
my $result = $isbn_obj->get_dc($isbn_number);

Bech cekper 3akimo4yaeTcs B TOM, YTO MOYJIb, Pa3MELIEHHBINA Ha XOCT-KOMITBIOTEPE,
ISBN.pm, He siB/IsieTCS 0000 HEOOBIYHBIM. DTOT JOCTATOYHO TTpocToit Perl-momyib Mo-
>KET IPUMEHSIThCSI OOBIYHBIM 00pa3oM B ClTy4ae, eclid TpeOyeTcsl pacioiararh JOKab-
HoOW Komnue. Jpyrumu cioBaMu, MOXKHO TTOJTyYUTh T€ X€ CaMbI€ PE3YIbTAaThI ITyTEM pe-
TUCTpalldX Ha KOMITBIOTEPE 1 3aITyCKa Ha BBITIOJIHEHHWE CSAYIONICH TTporpaMMBbl:

my ($isbn_number) = @R

use ISBN; # 3TOT KOJ 3ameHseT 'use SOAP::Lite' cTpokon
my $isbn_obj = ISBN->new; '

# MeTton 'get_dc' BblibupaeTr uHpopmaumio Dublin Core.

my $result = $isbn_obj->get_dc(3isbn_number);

Br130B Momysist SOAP: : Lite ¥ UCITOJIb30BaHME HEKOTOPBIX TOMOJTHUTEIBHBIX METO-
JIMK o0JierdaeT 0030p yIaJIEHHOTO KOMITBIOTEpa, «ITPOCITYIIIMBAIOIIETO» 3aIIPOCHl B CTHJIE
SOAP. B atom ciydae He TpeOyeTcst KonupoBarh Perl-Moay/ib Ha KIMEHTCKUN KOMITb-
10Tep C LIEJIbIO PUMEHEHMS COOTBETCTBYIOLIUX UHTepdelicoB API. B koHeuHoM cuerte,
MBI IPUXOANM K CTPaHHOMY ITOBTOPHO peaTM30BaHHOMY MOMYJIO Java, 0 KOTOPOM BHI,
BO3MOXXHO, HUYETO 1 HE 3HaeTe, HECMOTpPSI Ha TTOA00Me TTPUMEHSIEMbBIX MHTEP(ENCOB.
B mupe web-city:x0, He 3aBUCHMBIX OT SI3bIKOB, BCE MMEET 3HaUCHUE.

"T'me xxe Tyt XML-kon? JlaBaiiTe MOCMOTPUM, YTO MPOMCXOAUT B TOM Clydae, eCiu
KoHCTpyKTOp Kiiacca ISBN BbI3bIBaeTCs MoCie akTHBU3aLWK OMUIUK outputxml mMomy-
g SOAP::Lite:

My ($isbn_number) = @ARGV;
use SOAP: :Lite +autodispatch=>
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uri=>'http://www.jmac.org/ISBN', outputxml=>1,
proxy=>'http://www.jmac.org/projects/bookdb/isbn/lookup.pl"';
my $isbn xml = ISBN->new;
print “$isbn_xml\n";

W BOT MBI BO3BPAIIAEMCS K CIICAYIOLIEMY KOZY:

<?xml version="1.0" encoding="UTF-8"?><SOAP-ENV:Envelope xmlns:SOAP-
ENC="http://schemas.xmlsoap.org/soap/encoding/" SOAP-
ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" xmlns:SOAP-
ENV="http: //scharas .xnlscap. org/scap/aweldoe/" xmins:xsi="http://
wWww.w3.0rg/1999/XMLSchema-instance” xmins:xsd="http://www.w3.0rg/1999/
XMLSchara" xmlns:namespl="http://www.jmac.org/ISBN"><S0AP-
ENV:Body><namesp2:newResponse xmlns:namesp2="http://www.jmac.org/
ISBN"><ISBN xsi:type="namespl:ISBN"/></namesp2:newResponse></S0AP-
ENV:Body></SOAP-ENV:Envelope>

Btopoii (pparMeHT Kona JIMCTUHTA MPUBOIUT K TIPEKPAIICHUIO BBITIOJHEHUSI, MO-
CKOJIBKY BO3BPAIIIAETCs CKASIPHOE 3HAUEHWeE, cofepkaiiiee 0ombinoit oobeM XML-kona
(KOTOpBIif BBIBOIUTCS HA TIeUaTh) BMECTO O0BEKTa, MPUHALIEXKAIIETO CeMEHUCTBY KJlac-
coB SOAP: : Lite. B aToM ciiyyae HEBO3MOXKHO TPOIOIKEHUE BBI30BOB METOIOB. DTa
MpobJieMa MOXeT ObITh yCTpaHeHa IyTeM HCITONIb30BaHusI Kiacca SOAP: : Deseri alizer,
BosBpaiawiero XML-kon SOAP XML o6patHo B pacniopsikeHue 00beKTOB:

# IlpomormkeHye mpemplnymero ¢parMeHTa KOAa.

my $deserial = SOAP::Deserializer->new;

my Sisbn _obj = $deserial->deserialize($isbn_xml);

# MoxHO TIPOIOTXaTh, KaK ¥ B IIEPBOM IIPUMEPE.

He6omp1moit 06beM TOMOTHUTEIBHON PabOTHI MOXET CIIOCOOCTBOBAThH «YBSI3aHUIO
B eOpsix» mMcxomHoro koga XML, paBHO Kak Cpelyd <«4epHBIX SIAKOB» OOBEKTOB
SOAP: : Lite. Kak u cienoBano oXugaTh, pacCMaTpuBaeMoOe CBOMCTBO MMeET OTHO-
IIEHWEe He TOJIbKO K ITpuMepaM naHHoi kHuru. [lpegocraBineHue ucxogHoro XML-
KoJla B pacropsiKeHUe ToJIb30BaTesIsl BedyeT 3a OO0l MOSIBJIEHUE CaMbIX Pa3HbIX
WHTEPECHBIX OIIMOOK, TPUUNHON KOTOPBIX MOXKET CTaTh «YEJIOBEUECKUU (haKkTop».

B to Bpemst kak marust Perl-momyns SOAP: : L1 te MpOsIBISIETCS Pa3IMYHBIMU ITyTsI-
mu, cam SOAP s1BJIsIeTCSI IPOCTO MPOTOKOJIOM, KOTOPBIN HapaBHE C TPUIYUTMBBIMU TMPO-
CTpaHCTBAMU UMEH, 3JIEMEHTaMU U atpubyTamu, npucyiuumu XML u reHepupyeMbIMU
paccMaTprBacMbIM MOLIYJIEM, YIOBIETBOPSIOT TpeboBaHusaM SOAP-crnemuguxamu'.
brnaronapst nono6HoO COBMECTUMOCTH BO3MOXKHO MTPUMEHEHNE XUTPOYMHOT'O TIaHa o
otHoleHnto K SOAP-npuioxeHusiM. B aTom ciydae Momysab SOAP: : Lite MoXeT BbI-
MOJHSITH CBOU TPAAULIMOHHBIE DYHKIIMU. 3aTeM 3TH (PYHKIIUM TTEPEXOIAT K Ballleil mpo-
rpamMMe, KOTopasi 3aXBaTbIBaeT UCXOAHBI XM L-Ko/, BBIITOJHSIET 110 OTHOILIEHUIO K 3TO-
My KOJy HEeKMe CTpaHHble M HETOHSITHbIE Ha TEePBbIi B3MJISA Onepaluu (KoJ MOXET
pa3bupaThes ¢ TOMOIIIBIO JII000TO paHee PACCMOTPEHHOTO MeTo/a), a 3aTeM BO3BpallacT
KOHTPOJIb 00paTHO MoIy/to SOAP: : Lite.

OO11IeU3BECTHO, YTO MTPU BHIMOJIHEHWM OOJIBIIIMHCTBA OMepaliuii ¢ MomyJieM SOAP: : Lite
He TpeOyeTcsl YeTKO yKa3bIBaTh TPAHUIIBI CBEICHUI OTHOCUTENTbHO 00padoTk XML-koma
B Perl. BonblIMHCTBO MPUIOKEHMI 3apaHee CHaOKeHbI TpeOyeMbIM HAOOPOM (DYHKIINO-
HAILHBIX CBOMCTB. EC/IM BbI XOTUTE MOJNYYUTh PEAIbHYIO BHITOIY M3 3TOrO OOCTOATE/b-
CTBa, Aiep3aiiTe. 3HaHUe — cuJal

¢ Oriicanue Bepcuu 1.2 comepxures Ha web-yarte o anpecy http://www.w3.org/TR/soap12-partl/.



CtpaTtermm
NPOrpaMmMmMpPOBaHIS

B 5700 r1aBE MOBTOPHO 3aTPOHYTHI TEMBI OOJIBIIMHCTBA Pa3ae/ioB KHUTH. MBI BO3Bpa-
TUMCSI K pAaCCMOTPEHUI0 MHOTUX BorpocoB XM L-006pabotku B Perl, mpeacTaBieHHbIX B
raBe 3, oAHAKO B KOHTEKCTE BCETO TOr0 Marepuaja, ¢ KOTOPhIM Bbl O3HAKOMUJIMCH B
MpenbIayIMX raBax. Lleab cocrouT B mpoBeAeHUHU 3aBepiiatoliero oo3opa Perl u XML,
C €r0 CTPATErusIMU U TIOHATUSAMMU.

[NpocTtpaHcTBa nmeH Perl n XML

ITpoctpanctBa iMeH XML 1Conb30BaIUCh C TEX MOP, KaK 3TOT TEPMUH ObLT BIIEPBbIE
yIOMSIHYT B I1aBe 2. MHorue XM L-nipunoxeHnust, Hanpumep, XSLT, mocTpoeHbl Ha TOM,
YTO BCE MX JIEMEHTHI UCITOJTB3YIOT OIpeIe/ICHHOE MPOCTPAHCTBO UMeH. Pelatonmm dak-
TOPOM MPHU 3TOM, KaK MPaBUJIO, CIy>KUT TO, B KAKOI CTETICHU SIBJISIETCS] KOMOMHUPOBAH-
HBIM NIPUJIOKEHUE MPU TPATULIMOHHOM IMTPUMEHEHUHU: BBITIOIHSIETCS T OHO CaMo T10 cede,
TO €CTh OOMH JOKYMEHT Ha OJHO MPWIOXKEHNE, UM CMEIIMBaIOTCs Apyrue Buabl XML-
00pabOTKM TOKYMEHTOB?

Hanpumep, XML-nokymentT DocBook He siBisieTcs B BBICOKOM CTereH KOMOMHUPO-
BaHHBIM. Dk3eMIuIsIp DocBook - aTo nmpakrtuuecku Beerna XM L-noxymeHT, onpeaessio-
I KHUTY WY CTaThIO, a BCE 3JIEMEHTBI 3TOTO JIOKYyMEHTA HESIBHO CBSI3aHbI C HEKOTOPBIM
JIPYTUM MPOCTPAHCTBOM MMeH. OmrcaHue 3TOro POCTPaHCTBA UMEH MOKHO HaUTH B 0(hu-
uranbHoM fokyMeHTanmu o DocBook!. OnHako, enonb3ys 3ToT IOKyMEHT, MOXHO Ha-
TOJIKHYThCS Ha psifl sieMenToB MathML, «npurotuBIimxcs» cpenu 3/IEMEHTOB DocBook
U <«BIUTHIBAIOIIUX» B CEOST CONEPKUMOE TTOCIIETHUX. _

DTOT BU 3JEMEHTOB TIOJIE3eH IO JABYM MPUYMHAM: BO-TIEPBBIX, XOTS 3JIEMEHTHI
DocBook pa3zpabaTbiBauch ¢ LETbI0 0XBaTa BCETO MHOroo0pas3ust (hopMaToB 1 CTUJIEH,

! 3a IOMOMHUTEBHBIMU CBEIECHUSAMI 0obpaTthTech K web-yamy http://www.docbook.org 6o K KHure
DocBook: The Definitive Guide n3narenncta O'Reilly.
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KOTOpbIE MOXKHO HANTH B TEXHMYECKO} JOKYMEHTALIMK ', ¢ UX TIOMOLIBIO, HATIPUMED, He-
BO3MOXHO aJIEKBaTHO OINMChIBATh MaTeMaThyeckue ypaBHeHus. (B cocraB aToro moky-
MEHTA AEUCTBUTEIILHO BXOIMIT 3JIeMeHThI <equation>,Ho oHM 4acTo UCIOJIB3YIOTCS ISt
OIMCaHMS IPUPOAbI TpachrIecKrX 37eMeHTOB.) Jlo6aBuB BoaMoxkHocT MathML, mox-
HO UCIIOJIb30BaTh BCE TETW, OIpPEAEIEHHbIE 3TOl crielnduKaleil s3pika pa3MeTku B
DocBook-mokymeHTe 1 HaoexKHO <«yIpsiTaHHBIe» B mpocTtpaHcTBe uMeH. (ITockonbKy
MathML u DocBook moryt ucnonb3oBarbesi coBMectHo, DocBook DTD pasperaer
M0JIB30BAaTE/I0 BKIIOYATh «MOomyab MathML», KoTophblii moOaBIsIeT B IPOrpaMmy dJjie-
MEHT <mml:math>. B 3T0ll mporpaMme Kaxiaplii 3JeMEHT 00pabaThIiBaeTCsl C TIOMOILIBIO
cBoero mokymeHta DTD mig MathML, KoTopblii IMIIOPTUPYET 3TOT MOIYJIb (BMECTe C
ocHoBHbIM DTD DocBook) Bo Bce DTD-npocTpaHCTBO py IMPOBEPKE IOCTOBEPHOCTH. ))

Bo-BropbIX, BO3MOXHO, 60JIee MHTEpECHAs! IPUYMHA C IIO3ULINH aHAIN3aTopa COCTOUT
B TOM, UTO T€TH, CYLLECTBYIOLIME B JAHHOM IPOCTPAHCTBE MMEH, paboTalOT KaK «I10COIb-
CTBa»; MOKA Bbl HAXOOUTECh HA UX TEPPUTOPUU (IPYTMMMU CJIOBaMU, B MX 00JIacTH Neii-
CTBUSI) BCE 3aKOHBI 1 TIPABUJIA 3TO¥ CTPaHbI IPUMEHSIOTCS K BaM, HECMOTPSI Ha pa3MeLLe-
HUE MOCONLCTBA Ha Tepputopuu Jpyroro rocymapersa. ITpoctpanctsa nMen XML takske
IIOXOXU Ha MPOCTPAHCTBA MMeH Perl, KOTopbIe O3BOMISIOT IPUMEHSITh IIEPEMEHHbIE, IO/~
MporpaMMBbl U APyTre UIeHTU(DUKATOPHI, 3aJI0KEHHBIE B MOIy/Ie Some : :0ther : : Package,
XOTSL OHU MOTYT OBITH HE OIIPEEIIEHBI 110 YMOJIYAHUIO B OCHOBHOM IIaKeTe (WJIN B KAKOM-
00 IPYToM IaKeTe, C KOTOPBIM BhI paboTaeTe).

Jpyrumu clioBaMu, HATM4KE MPOCTPAHCTBA UMEH YacTo YKasbIBaeTHA TO, UTO U3 JAHHOTO
MPIIOXKEHNS 3aITyCKAETCs BTOpoe, caMocTosTesibHoe XM L-tiprnoxkerue. [Tosromy, e ns-
BECTHO, YTO KaKOM-JIMOO MPOIIeCCOp HAIMCAH ISl 00paboTKK HekoToporo Bruaa XML-pu-
JIO>KEHUI 1 B HEM, BO3MOXHO, OyZIET MCTIOJIb30BAThCS OIPENEIEHHOE MPOCTPAHCTBO UMEH,
MOXHO 3HAUUTEIBHO OONErYuTh cebe paboTy, nepenas ynpasieHue apyromy Perl-momy-
JII0, KOTOPBIA MOXKET BBIIOJIHATH 00paOd0TKYy BMECTO 3TOro Broporo XM L-mpuioxeHusl.

Hanpumep, Ha qucke Baiero KoMmmbtotepa Haxoautcst XM L-daiit, JOKyMeHT KOTO-
POTo COIEPXKUT CIIMCOK 00€3bsTH, XKMBYIIUX B 1oMe. boibliiiast yacTh 3TOro ¢aiiia conep-
SKUT BJIEMEHThI B COOTBETCTBUM C BalllUM 3aMbICIIOM, HO, MIOCKOJIbKY Bbl OMTHOBPEMEHHO
U XUTPbIA, ¥ JIGHUBBIH, TOKYMEHT TaKXKe UCTIOJIB3YET SI3bIK pa3METKU 00€3bsiH KaK CTaH-
JIAPTHBIN CITOCO0 omnrcaHus 00e3bsH cpencTBamu XML. D10 cBsSI3aHO ¢ TeM, YTO OH ObLT
pa3paboTaH ¢ y4eToM MpUMEHEHMs B OoJiee KPYIMHBIX JOKYMEHTaX, B KOTOPBIX OIpeae-
JISIeTCsl COOCTBEHHOE MTPOCTPAHCTBO UMEH:

<?xml version="1.0">
<monkey-1ist>
<monkey>
<description xmlns:mm="http://www.jmac.org/projects/monkeys/mm/">
<mm:monkey> <!-- Hayano cekuun monkey -->

<mm:name>Vi rtram</mm:name>
<mm:color>teal</mm:color>
<mm:favorite-foods>
<mm: food>Banana</mm: food> <mm:food>Walnut</mm:food>
</mm:favorite-foods>
<mm:personality-matrix>
F6 30 00 OA 1B E7 9C 20
</mm:personality-matrix>

! HOr1a MOMCK CBeJleHUH B MOJOGHOM JOKYMEHTALIMY BEChbMa 3aTPYIHEH; 3TUM OOYCIOBIEHO CYLIECTBO-
BaHUE «00JieTYeHHBbIX» BapuaHToB DocBook.
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</mm:monkey>
</description>
<location>Living Room</location>

/3
</monkey>

<!-- 3mecp GymyT IIOMELUEEB OpYTVIe OGESBAHE —>
</monkey-1list>

URI-MAEHTUOUKATOPDI
MHorvie XML-TexHonorvm, HanpumMep, NpocTpaHcTea uveH XML, SAX2 n SOAP, ocHoBaHbl Ha URI kak
Ha YHVKaJTbHbIX CTPOKax-naeHTudukaTopax, Kotopblie auddepeHLMpyIoT BO3MOXHOCTU 1 CBOMCTBA
st NPenOTBPALLEHNS MAEONOrMHeCKUX KoHdMKTOB. JToboii npoueccop, koTopbli cumtbisaeT URI,
MOXET ObITb aBCOIOTHO YBEPEH B TOM, YTO OH CChUTAETCS HA TEXHOSIOMMIO, MOPa3yMEBAEMYIO aBTOPOM.
Mcrnonbayemblie URI-cebinikm Hacto Beirnsast kak URL, kak npaswnio, B dopmare http://. B atom cnyyae
npearnonaraeTcs, YTo Takasi CTPoka Mpy OTOBPaXeHNN B OKHE web-Opay3epa MpYBELET K KakoMy-
mbo pesynbtary. OoHaKo MHOMAA €AMHCTBEHHBIM PE3YNETATOM SRISIETCS: HEYTELLMTENBHDIA OTBET
HTTP 404. URI-ccbinki, B ommume ot URL, He AoimkHbl ykasbieaTb Ha (haKTUHECKMIA PECYPC, OHM
JWLLb AOSDKHBI ObiMb M106aIbHO YHUKABHBIMA.

Pa3paboTumki, KOTOpbIM HEOOXOAMMO OnpPeneTL HoBYIO URI-cebinky, Yacto ocHoBbIBaKOT ee Ha URL
pa3paboTaHHOro MM PaHee web-yana. Hanpumep, ecnv paHee 6Gbin crnipoekTuposaH web-y3en http:/
/www,greenmonkey-markup.com/~jmac, TO, OCHOBbIBasSICb Ha HEM, MOXHO onpeaenuTb Takoli URI,
Kak http://www.greenmonkey-markup/~jmac/monkeymi/. [laxe He Mosy4vB OTBET, BOE Xe MOXHO
rapaHTMPOBaTh, YTO HUKTO OPYroli Hukoraa He Oyaet vcnonb3oearb a1oT URI. OoHako AOTOLLHbIE
pa3paboTHMKKL 3a00TATCH O TOM, HTOObI 3anMcaTb B AOKYMEHTaUMO NMo URI-NpeanoyTeHnaM Kakme-
Jmbo ceefieHVst 06 UCTONBE30BAHHO TEXHOMOM N,

Jpyroe nonynspHoe peLLeHne COCTOUT B MCMOML30BaHWM Takol CryxObl, kak http://purl.org (He
nveroLLIein oTHoLLIEHUs! K Perl). C ee noMoLLbo 06ARNSETCS [OMONHATENbHLIN YPOBEHbL NPeobpas3oBaHys
mvexay URI, vcnonb3yembiM B KauecTsBe MPOCTPaHCTBa MMEH, U aapecoM, COOEPXKalLyMCA B ero
[JOKYMEHTaLWK; 3TOT YPOBEHb MO3BOSISET MPU XKeSaHn U3MEHUTL 3apec, B TO Bpems kak URI octaetca
NOCTORHHbBIM. '

MHoroa URI Ha camoMm ene coaepxt MHdopMaLyio (MOMYMO TOMO HTO MPOCTO ABMISETCH YHUKASTEHBIM).
Hanpumep, MHorve npougccopbl XML-NpuiokeHmiA oCTato4Ho o6ocHoBaHHO npuaepkmeatotcst URI,
UCMOMB3YIOLLMXCS 4151 OOBSIBNEHUS NMPOCTPAHCTB MMEH. Tak, Aisi mpoueccopos XSLT, kak npasuno,
BaXHO HE CTOJ/IbKO, YTO Y Boex XSLT-anemMeHToB Tabnmubl CTWIEN eCTb OBbluHbIA Mpeduke xs1:,
CKOMBbKO TO, kakor URI atM npedukcoM OrpaHnyMBaeTCs B COOTBETCTBYIOLLEM MPUCOEAVHEHHOM
atpubyte xm1ns : . 3HaHue Toro, kakoi URI orpaHnuvBaeTcst pedurKcoM, YkasblBaeT MPOLIECCOPY Ha
TO, 4TO TPEbyeTCs UCMOsL30BaTh, HANPUMEP, NocneaHto Bepcuio XSLT rpyrnbl W3C, a He Bepcuio,
npeagapsiolyio 1.0, amammpoBaHHYI0 K CaMOMy MOCIEOHEMY MPOLECCOPY (KOTOPbIA UMEET CBOE
MPOCTPaHCTBO IMEH).

Mopynb XML : : NamespaceSupport PobuHa BepmkoHa (Robin Berjon), noctynHein 8 CPAN, Moxer
nomoHb B 00paboTke XMIL-[0KyMEHTOB, KOTOPbIE MCMOMB3YIOT MPOCTPAHCTBA UMEH, U YNPaBnseT
npeobpasosaHvsMy npediikeca B URL.

K cuactnbio, B cucteme cymiectByeT Perl-momyns XML . : MonkeyML, KOTOpBIif MOXET
pa3obpathb 1oKyMeHT MonkeyML, o0pa3oBaB 00beKT. DTOT MOAYIb MOJIE3eH, [TOCKOIb-
Ky kiacc XML : : MonkeyML BKJTIIO4aeT IporpamMmy Iisi 00paboTKU MHAVWBUIYATILHOCTHU
MonkeyML - ayiemeHTa MaTpuiibl, B KOTOPOM CBeJicHa BOSAMHO BCSI MHAMBUAYATLHOCTD
00€e3bsIHbI BIUIOTh JI0 KOPOTKOTO IIeCTHAALIATepUYHOro Kofa. Hammiiem mporpamMmy, Ko-
TOpasi IpeAcKa3bIBacT, KaK BCe 00e3bsIHBI OYayT pearupoBarh B JAHHOI CUTYallNu:

#!/usr/bin/perl

# Dra mporpaMMa BHIIONHAET HEMCTBMA IIO YKaB3aHM0 B KOMAHTHOM
# cTpoKe M IpMMEHSET MX K Kakmoi obesbgHe U3 CINICKA

# obespaH XML-mOKyMeHTa (IpPUYEM COOEpXallii HOKYMEHT

# dajim Taxke yKa3sHBAaeTCA B

# KoMaHOHONI CTpOKe).
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use warnings;

use strict;

use XML: :LibXML;
use XML::MonkeyML;

my ($filename, $action) = @ARGV;

unless (defined (Sfilename) and defined (Saction)) {
die "Usage: $0 monkey-list-file action\n";
}

my Sparser = XML::LibXML->new;
my $doc = $parser->parse_Tile($filename);

# IIONyunTBL BCE SIIEMEHTH O6E3BSH.
my @monkey_nodes =$parser->documentElement->findNodes ("//monkey/description/
mm:monkey") ;
foreach (@monkey_nodes) {
my Smonkeyml = XML::MonkeyML->parse string($_->toString);
my Sname = $monkeyml->name . " the " . $monkeyml->color . " monkey";
print "Sname would react in the following fashion:\n";
# Meron obmexTa MonkeyML 'action' mnonydaeT Ha aHTTIMICKOM S3HKE
#  ommcaHme OeNCTBUS, COBEPUAEMOI'O HAL STO O6E3bSHOM,
# u BOzBpamaeT ¢pazy, OIMCHBAKIYI0 OTBETHOE He/ICTEME 00e3bsAHbl.
print $monkeyml->action($action); print "\n";

}

PesyapTaT BBITJISAUT CASAYIOLIUM 00pa30oM:

S ./money_action.pl monkeys.xml "Give it a lanana"

Virtram the teal monkey would react in the following fashion:
Take the banana. Fat it. Say "Ook".

ITorakas JICHU, IIOCMOTpUM, KaK MINPOrpaMMUCT MOXET CO3daTb MOAYJb-IIOMOIIHUHK

BUuZa XML : :MonkeyML.

CospaHne nogkKiaccos

I1pu co3znanuu Perl-monyneit XM L-KpeKrUHTIa eCTh APYroil Coco0 «MOoJIEHTIMHUYATb» —
3aJe3Th Ha IUIeYd TMTaHTOB MOCPEICTBOM CO3daHusl Moakiaccos oomux XML-aHamu3a-
TOPOB, KaK OBICTPOrO CIoco6a MOCTPOUTh CIeLU(PUUECKHE s MPUIOXKEHUS MOLYIIH.

He TpebyeTcst HaciemoBaTb OOBEKTHI, HAUMEHEE CJIOXHBIN CIOCOO BBIMOJHUTH TaKOM

BUA pabOTHl BKJIIOYAET CO3laHHE O0bEKTa aHaaM3aTopa OOBIYHBIM CIIOCOOOM, MPUKPETISs
€ro TaM, Tje YI00HO, ¥, U3MEH s BCAKUIA pa3, Korna TpedyeTcs caenarsb uyro-n1uoo HaXML.
PaccmoTpuM HekoTOpylo (PUKTUBHYIO IIPOTPaMMY:

package XML: :MyThingy:
use strict; use warmings;
USe XML : SomeSortOfParser ;
new {
# Crapsii KOHCTPYKTOP.
my Sinvocant = shift;
my Sself = {};
if (ref($invocant)) {
bless (Sself, ref($invocant)):
} else {
bless (Sself, Sinvocant);
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}

# Terneps cozmaeM XML-aHaImM3aTop. . .
my Sparser = XML::SomeSortQOfParser->new .
or die "Oh no, I couldn't make an XML parser. How very sad.";

# .../ IIPVKPEIUIIeEM ero K STOMy ODBLEKTY ISt
# majbHemIX CCBUIOK .
$self->{xml} = Sparser;
return $self;
}

sub parse_file ({

# ToNbKO TIEpemamM 3arpoc IIOJB30BaTENIs

# obbekTy aHaymzaropa (Y KOTOPOTO,

# xak okazaJloCh, €CTb MeTOI, Ha3bBaomwics parse_file)...
my Sself = shift;

my $result = $self->{xml}->parse_file;

# To, uTOo mpomzoimeT cendyac, 3aBUCUT OT TOTLO, YTO
# memaer OOBLEKT

# XML: :SomeSortOfParser, xorma oH anaymaupyeT Oail.
# ITpedrioyokyM, YTO OH MOIUOUIMPYETCSI U BO3BpallaeT
# KOO YCIIemHOTO

# BRIIOJHEHMSI, TIOSTOMY IIPOMNOJIKAM BbINOSIHATL TOMbKO

# uyTO MOmMOMITMOOBAHHBI '

# obbexT C wmouoM ‘xml' 1 BO3BpaTMM KOII.

return Sresult;

}

TeMm He MCHEC, BbI6paHHI)II71 N3 1rogkjaacca aHaAIM3aTop UMECT HCKOTOPLIC JOCTOMHCTBA.
Bo-miepBbIX, OH TiepenaeT MOMy/II0 TOT xXe 0a30Bbiii APl monb3oBaTens, 4To U MOIy/Ib B
3ar1poce, BKIOYad BCEC MCETOAbI IJIA aHA/IMN3a, IMOJICZHBIC IJIA JICHMBBLIX ITPOrpaMMMCTOB,
OCOOEHHO €CJIU CO3MAaHHbIN MOIYJIb SIBISIETCS. MOAYJIEM-TTIOMOIITHUKOM XM L-TipuiioxeHust.
BO—B’TOpI)IX, €CJIN UCITOJIB3YCTCA aHA/IN3aTop, OCHOBAHHBII HA JCPEBLAX, TO MO2KHO BOCITOJIb-
30BaATLCA MPEXKHUMU JOCT2KCHUAMUN WU PACIHIUPUTDL TIPEACTABJICHNUE 9TOr0 aHajm3aTropa O
CTPYKTYpe JaHHbIX aHAJIM3UPYEMOTO IOKYMEHTA, W 3aTEM U3MEHUTD €10, YTOOBI OH KaK MOXK-
HO JIy41I€ CJIyKWJIT HOZU[OBaTOﬁ 1CJIM KPCKWHIA, TT0KAa BBITOJIHACT CIICHUA/IbHBIC I[eﬁCTBPIH.
Takoi1 1mar Bo3MOKeH 6J1ar0£[ap$1 TEpCOIIpeaAC/ICHNIO M1 HACJICAOBAHUIO KJIaCCOB Perl.

MNpumep cospaHns noaknacca XML: :ComicsML

B 3TOM npuMepe ucrosb3yercst Booopaxaembiii Moayiab MonkeyML, otxomsiimii B cTo-
POHY OT «CypoBoii peanbHocTH» ComicsML, — si3pIka pa3MeTKH, TTPUMEHSIEMOTO TSI
ONUCAHUST MHTePAKTUBHBIX KOMUKCOB!. [Ipy 3TOM COBMECTHO MCITOJIb3YIOTCSI MHOTHE
BO3MOHOCTU M MpUHIUIIBEI RSS. B pesynbraTte, MOMMMO BCETO MPOYETO, TIOAIEpKIUBa-
€TCsI CTAHIAPTHBIN MyTh 1JI1 KOMUKCOB IIPH pacnpeneleHn web-nHpopMaluy, moaTo-
My MomayiTb-TioMolTHUK ComicsM L MoxkeT ObITh yIOOHBIM CpencTBOM yist Jioboro Perl-
Xakepa, JeJIaroIIero co3naBaTh MporpaMMbl, 00padaThIBAIOIIE Web-KOMUKCHI.
[Mpomomkum myre DOM mist aToro rpumMepa u Bocrionb3yemcst XML : @ LibXML B ka-
YeCcTBe BHYTPEHHETO MeXaHM3Ma BbiOopa. DtoT aHaym3atrop DOM-coBMecTUMBIiI 1 10-
CTaTOYHO OBICTpOAEMCTBYIOMMIA. B maHHOM ciydae Hailia 11eb COCTOsIa B TOM, YTOOBI
CO3/1aTh MOTHOCTHIO OOBEKTHO-OPUEHTUPOBaHHBIN nHTepdeiic API, mpuMeHsiemMbrit 1ist
06padotku ComicsML-0KyMEHTOB 1 BCeX MX OCHOBHBIX JIOUEPHUX JJIEMEHTOB:

! HonoaHutenbHble cBeleHNsT MOXHO HaliTH Ha web-yane http://comicsml.jmac.org/.
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USeXML: :ComicsML;

# Pazbop cymecTsyimero darva ComicsML.
my Sparser = XML: :ComicsML: : Parser—->new;
my Scomic = $parser->parsefile('my_comic.xml');

my $title = $comic->title;
print "The title of this comic is Stitle\n";
my @strips = Scomic->strips;

print "It has “.scalar(@strips)." strips associated with it.\n";
He ucnbiTeiBasg 0co6bIX 3aTpynHEHMIA, MPUCTYIUM K NIpOrpaMMUPOBAHHIO.

package XML::ComicsML;

# MoAynb-noMOWHUK, TIperHa3HAUYEHHEN IS pa3bopa
#* u dopvmposarmst ComicsML-aA0KyMeHTOB.

use XML::LibXML;

use base qw (XML: : LibXML) ;
# Pazbop.

# Mel TIepexBaTWIM BHBOIVMBEE I@HHEE IJIsT BCEX METOIOB
# pazbopa XML::LibXML, a 3aTeM IIPONOJIK/M IIEPEeOIpPeleIsiTh
# BEHOpaHHBHE BEPIVHEI B COOCTBEHHHE HEDOIBIME IIO
# pasMepy KJIacCH.
sub parse_file {
# OObMHEII Pazbop, HO IIOCTIE DTOTO IIEPEOIPENETISIeTCS
# ¥ BOBBpamAeTCss KOPHEBOW 3MEMEHT.
my Sself = shift;
my Sdoc = $self->SUPER::parse_file(@_);
my Sroot = $doc->documentElement;
return $self->rebless ($root) ;
}
sub parse_string {
# OObMHENI pPazbop, HO TIOCTIE STOTO IIEPEOIPENETISIeTCS
# ¥ BO3BpamaeTCs KOPHEBOV 3NEMEHT.
my Sself = shift;
my Sdoc = $self->SUPER::parse_string(@_);
my $root = $doc->documentElement;
return $self->rebless($root);
}
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YTO umeHHo 31ech caenaHo? o HacTosiero BpeMeH! o0bsIBJICH MaKeT, SBISIOUIMKICS

noToMKoM XML : : LibXML (c uenblo ucIoib3oBaHMs- 6a30BOTO IICEBIOKOMMEHTAPHUS), HO
3aTeM ITOSIBUJIMCh COOCTBEHHBIE BEPCHM METONOB aHajW3a JepeBbeB. TeM He MeHee, Bce
OHM BBITIOJHSIIOT T€ Xe JCHCTBHS: BhI3bIBAIOT cBOoM MeToAbl XML : : Li bXML ¢ TeMu ke

MMEHaMM, COXPaHSIOT KOPHEBOM 2JIEMEHT BO3BpALLla€MOI0 o0beKTa J€peBa JOKYMEHTa U

3aTeM nepeaarT €ro BHYyTpEHHUM METOdaM:

sub rebless {

# monmywm HekoTopewr Bum XML::LibXML: :Node

#(unu ero morIKIacc) U, OCHOBHBASICH Ha €T0 MMEHM,
# TepeornpeneyM €ro B OIMH U3 CODCTBEHHBIX

# wmaccoB ComicsML.

my Sself = shift;

my {($node) = @_;

# OrpernernsieM, Kakye TUIE DJIEMEHTOB VHTEPECHH

# (MCTIONIB3YeTCsT X3 [JTsT  YIIPOWEHMST TTOVICKA . )
my %interesting_elements = (comic=>.1,
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person=>1,
panel=>l,
panel-desc=>1,
line=>I,
strip=>1,
)
# OrbpocuM 2Ty BepumHy, ecim 2TO He Element mbo
# YTO-TO MHTEpEeCcHOe.
# JHade TIPOHOOITKUTH PaboTy .
my Smate = $node->getName;
return $node unless ( (ref(Snode) eqg 'XML::LibXML::Element')
and (exists($interesting elements{S$name})) );
# DTO mmTepecHvl 3y1eMeHT ! CoobpaszmM, KakoM KJacc
# emy ompenemmTbs M COejlaeM 3TO.
my $class name = §self->element2class($name);
bless ($node, $class_name);
return $node; ‘
>
sub element2class {

# WameHum ums XML-anemeHTa B COOTBETCTBUM C MMEHEM khnacca.
my $self = shift;

my ($class_name) = @;

$class_name = ucfirst($class_name);
$class_name =~ s/-(.2)}/uc($l)/e;
$class_name = "XML::ComicsML::$class_name";

}

Meton rebless mojydaeT BepIIMHY 3JIEMEHTa, CYMTHIBAET €€ UMS M IIPOBEpSIET,
CONEPXKUTCS JIM OHA B KECTKO 3aIIpOorpaMMMPOBAaHHOM CITHCKE, CoiepKallleM «MHTepec-
HBIe» MMEHa 3JIeMeHTOB. Ec/ii OHa IOSIBJISIETCSI B 3TOM CITMCKE, METOJ BBIOMpPAET ISk
Hee MMs KJlacca (C TTOMOLIBIO «IJIyIoro» Metoga element2class) u nepeonpenessieT
ee B 9TOM KJ1acce.

Takoe ToBeneHUEe MOXET MOKa3aThCsl UPPAlMOHAIBHBIM, €CIM HE YYWUThIBaTh TOT
daxT, yTo 00beKThl XML: : LibXML He ocoOeHHO ycToiiunBbie. BUHOIT TOMy sIBJIsIeTCS
CITOCO0, C TTOMOIIBIO KOTOPOI'O OHU CBS3BIBAIOTCSI ¢ HU3KOYPOBHEBBIMU C-TTONOOHBIMM
CTPYKTypaM#u, oopasyoimmMu «pyHnaMedT> Perl. Eciv mony4uTs CMCOK OOBEKTOB,
MPEICTaB/ISIONIMI HECKOJbKUX MOTOMKOB BEPIIMHBI, M 3aTeéM BHOBb 3aTpeOOBaTh €ro
K€, MOTYT MOsIBUThCS Apyrue Perl-o0bekThl. HecMoTpst Ha 3To, 00a criicka MOIyT OKa-
3aTbCsl (DYHKIIMOHAJIBHBIMM (BbICTYIasl B KayecTBe API 111 aHAJIOTMYHBIX CTPYKTYD B
nepeBe C-o6ubnmorekun). baaromapsi HeaoCTaTKy YCTOMUMBOCTH 0OeCIIeunBaeTCsl 00XO/
BCero JepeBa B Mpoliecce pa3doopa mokyMeHTa. [1py 3ToM onpenessiioTcs U BhI3BIBAIOTCS
«MHTEPEeCHbIe» BJIEMEHTHI B CrielManbHbIX Kiaccax ComicsML.

YToOHKI 1eIICTBOBATh B COOTBETCTBMU C TAKUM ITOBEACHUEM, HEOOXOAMMO BHITIOJIHUTh
HEKOTOPYIO «4epHOBYIO pabOTy», KOTOpas 3aKJI0YaeTcsl B IMpeoOpa3oBaHUM OOBEKTOB
Element. DTu 00beKThI peodpazyroTcs moayieM XVL : : [ibXML B coOCTBeHHbIE BUIbI
00BEKTOB TaM, TJie 3TO BO3MOXXHO. OCHOBHOE JOCTOMHCTBO 3TOT'0 CItocoba (ITOMHUMO pa-
JIOCTH TIO TOBOJY TOTO, YTO pe3yjibTaTaM Yeil-TO paboThl MPUCBAMBAETCS MMsI HAILIETO
KJ1acca), 3aKJII0YaeTcsl B TOM, YTO MOXKHO BBI3BIBATH 3TU Mepeonpeae/eHHbIe OOBEKTHI.
HaxkoHel1r, MOXHO OIpenesiTh 3T KJIacChl.

Bo-nepBbix, 00patute BHUMaHKe Ha MeToa AUTOLOAD, KOTOpbIit PUCYTCTBYET B BUP-
TyanbHOoM 6a30BoM kiiacce XML: : ComicsML: : Element. Ha 6a3e 3T0oro Merona Hacie-
JIYIOTCSI BCE BalllM «peajlbHbIe» KJIacChl ajeMeHToB. I1py mpocMoTpe Koma 6pocaroTcs B
IJ1a3a Bce 0a30BbIC 3JIEMEHTBI-TIOTOMKM 1 CPEJICTBA TOCTYIIAa K aTpUOyTaM KJIACCOB 3JIe-
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MEHTa, BbI3BaHHbIEC MPU WHULIMAIM3ALIMM HEONpeIeIeHHOTO MeTona (B KayecTBe Mpu-
Mepa MoxeT paccMmarpuBatbest MeTon AUTOLOAD). B atoM ciyyae cHavasa npoBepsieT-
csl, €CTh JIM 3TOT METO/ B XKECTKO 3alporpaMMUPOBaHHOM CITMCKE Pa3pellieHHbIX 3Je-
MEHTOB U aTpUOYTOB MOTOMKA KJlacca (IOCTYIMHBI MOCPEICTBOM METONOB element () U
attributeO COOTBETCTBEHHO); B ClIydae OTCYTCTBUSI TAKOBBIX, BHOCHUTCS B CITHCOK

METONI-KOHCTPYKTOP JIMOO METON-AECTPYKTOP (B 3aBUCUMOCTH OT UCITOJIb3yeMbIX UMEH,
add_foo wiu remove_foo, COOTBETCTBEHHO):

rackage XML: :ComicsML::Element;

# AGCTDaKTHEIZ KJIacC IjId BCeX BUOOB BepumHE ComicsML.
use base qw(XML::LibXML::Element);

use vars qw(3AUTOLOAD @elements @attributes);

sub AUTOLOAD {
my $self = shift;
my $name = $AUTOLOAD;
$name =~ S/"N.*::(.*)$/%1/;
my @elements = $self->elements;
my @attributes = $self->attributes;
if (grep (/"$name$/, ©@elements)) {

# DTO CpenCcTBO OOCTYIa BIIEMEHTA.

if (my $new value = $_[0]) {

# YcTaHOBMM BHAYEHME, I[EPEIMCAB 3HAYCHUE

# mOBOro TEKylero BIIEMEHTA STOrO THIIA .

my $Snew node = XML::LibXML::Element->new($name);

my S$hew text = XML::LibXML::Text->new($new_value);

$new_node->appendChild(Snew_text);

my @kids = $new_node->childNodes;

if (my ($existing node) = $self->f indnodes("./$name")) {
$self->replaceChild($new_node, Sexisting_node);

} else {
$self->appendChild($new node) ;
}
}

# BOZBpATUTH VMEHOBAHHOE B3HAYEHUE IIOTOMKA.
if (my ($existing node) = $self->f indnodesC ./$name")) {
return $existing_node->firstChild->getData;
} else {
ret ',
}

} elsif (grep (/~$name$/, ©@attributes)) {
# Dro cpemcTBO mocTyma aTtpubyTa.
if (my $new value = 3_[0]) {
# VCTaHOBUTE 3HAYEHME I BTOrO aTpubyTa.
$self->setAttribute($name, $new_value);

# BOBBpaTUTL MMEHOBAHHOE s3Hauemue aTpubyTa.
return $self->getAttribute($name) || '';

# Cnemyrmume mBa MeTOma MOTYT MCIONB3OBATH HEKIML
# KOHTPONb Ha HAMME OUMOOK.

} elsif (Sname =~ /"add_(.*)/) {
my $class to add = XML::ComicsML->element2class($1);
my S$object = $class to_add->new;
$self->appendChild($obJdect) ;
return $object;

} elsif (Sname =~ /“remove_(.*)/) {
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my ($kid) =
$se1f >removeCh11d($k1d)
return $kid;
} .
}
# Barmymxu.
sub elements {
return () ;
}
sub attributes {
return () ;
}

package XML: :CamicsML: :Camic;
use base qw(XML: :ComicsML: :Element) ;
sub elements {
return gqw(version title icon description url);

}
sub new {
my $class = shift;
return $class->SUPER: :new('comic');
} . .
sub strips {
# BOBBPATUTE CIMCOK BCEX OOBEKTOB, KOTODBIE SEBJIAIOTCS
# moTOMKaMI BTOrO KOMMKCA.
my Sself = shift;
returnmap {XML::ComicsML->rebless($_)) $setf->findnodes("./strip");
}

sub get_strip { .
# Bamam ID, EEOGOPKA IIOIIOCE. C 5T¥M aTpmbyToM 'id'.
my Sself = shift;
my (Sid) =@_;
unless (Sid) {
warn "get strip needs a strip id as an argument!";
return,

} .

my (@strips)-= $self- >findnodes (". /striplattribute::id="$id']");
f (@strips > 1) {

wam "Uh oh, there is more than one strip with an id of $id.\n";

return XML::ComicsML->rebless($strips[0]);

}

['opasno GoJibllie KIacCOB 3IEMEHTOB CYLIECTBYET B peanbHOM Bepcun ComicsML,
KOTOpasi UMEET J€eJI0 C JIOABMU, KAIPAMU B KOMUKCAX, IMAHEISIMUA KaapoB U TOMY IIOI00-
Hoe. Jlaniee B 9TOi1 TiIaBe OOBSICHSIIOTCS] YIIOMSIHYTbIe TEPMUHBI, KOTOpbIE OYIyT MpuMe-
HSTBCS IS PELLIeHUs] peaJTbHOM 3a1aun.

XSLT: npeo6pasosaHue koga XML B HTML

Ecnu BBl Korma-mbdo 3aHUMAIICh Web-KpeKIHTOM pu IoMmoinn Perl, To oTyactn mc-
ob30BaJIM Bo3MoxXHOocT XML. BT1o cBg3aHo ¢ TeM, uto HTML He caumkoMm mpaneko
VIIIEN OT TieJiei obectieueHust (hopMaTbHON KOPPEKTHOCTH, mpucymmx XML, o kpatii-
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Helt Mepe, TeopeTuueckud. Ha camom nene, si3sik HTML yacto ncnonb3yercs B Kave-
CTBe KOMOWHAIINK pa3MeTKH, 3HAKOB TIPEMTMHAHMS, BCTPOCHHBIX CileHApHeB M MHOTO-
ro Jpyroro M3 TOro, 4yto AejiaeT Co3gaHue web-CTpaHUll yBJIeKaTeJbHbIM 3aHITUEM
(Haubouee monyJisipHbIE Web-0pay3epbl CHUCXOAUTEIbHBI K 0COOEHHOCTSIM TTPUMEHSI -
€MOT0 CHHTAKCHCa).

B Hacrosiiiee Bpemsi M, BO3MOXHO, €11l JOBOJIbHO JIOJITO YHUBEPCATbHBIM SI3bIKOM
Ceru 6ynet octaBarbes HTML. XoTs 1 cylecTByeT BO3MOXHOCTb IIPUMEHEHMST B Web-
CTpaHMLIAX UCTMHHOTO A3bika XML, nexamero B ocHoe XHTML', npemioxeHHOro
komuteToM W3C, BeposiTHee Bcero npuaercs iipeodpasosarb ero B HTML-kon B cirygae
notpebHocT! B mpuMeHeHnn XML mis Web.

BTOT Mmpoliecc MOXKHO pacCMaTpUBaTh BO MHOTHX paKkypcax. Hambomee npoayxkTus-
HBIA 13 HYX 3aKJTI0YaeTCs B pa3dbope JOKyMeHTa 1 TToTydeHuH pe3y/abraTtoB B Bume CGI-
cluieHapueB. B 3Tom mpuMepe cuutbiBaeTcs JJoKabHbIA (aitn MonkeyML, conepxariuit
HMMEeHa MOUX JIIOOMMBIX 00€3bsiH, I BBIBOAUTCSI Web-cTpaHulia Ha CTaHAapTHOE YCTPOii-
cTBO BBIBoma (Mcrmonb3yercs Besnecymmit CGl-moayas JlmakonpHa CreitHa (Lincoln
Stein), mpuoarOIIMii CHHTAKCHUCY HEKYIO «IIEPYMHKY»):

#!/usr/bin/perl

use warnings;

use strict;

use (GI qw(:standard);

use XML: :LibXML;

my Sparser = XML: :XPath;

my Sdoc = $parser->parse_file('monkeys.xml');

print header;

print start html ("My Pet Monkeys") ;

print hl("My Bet Monkeys");

print p("I have the following monkeys in my house:");

print "<ul>\n";

foreach my$rm’e_mde ($doc->documentElement->findnodes ("//mm:name")) {
print *<1i>" . $name_node->firstChild->getData ."</li>\n";

}

print end_html;

Ilpu peanuzauuu apyroro noaxona nmpumeHsiercss XSLT.

Cpencta XSLT ncnob3ylorcst ¢ Lebio mpeodpa3oBaHms omHoro tTrmna XML-koma
B apyroit Tun. 3aech XSLT urpaet BecbMa BaXHYIO POJib, TOCKOJbKY paboTa IpoOUcXo-
qut ¢ XML, a Web vacto tpedyer npumeHeHuss HTML B kauecTBe 00010UKM AJ1s1 Bax-
HbIX (DparMeHTOB MH(OPMaLIUK, U3BJIeYeHHbIX U3 XML-1okymeHTOB. B KauecTBe npu-
Mepa MOXHO paccMaTpuBaTh ofHO M3 XML-mpuioxeHuit, HarmMcaHHOE Ha BecbMa
BBICOKOM YpoBHe. D10 npuioxeHue HasbiBaeTcst AxKit (http://www.axkit.org), HaricaHo
MoatroM Cep:kaHTOM M OCHOBAHO Ha eIMHON CTPYKTYpe cepBepa puiIoXeHuid. B atom

' d3pik XHTML MoxeT BBICTYIATh B ABYX MIIOCTAcsiX. MBI IpEIITOYMTaeM MCIIOJIb30BaTh MEHEe
TpeOOBATEIbHYIO <«IIEPEXOIHYI0» (hOpPMY, TPAKTYIOIIYI0 <«OTKPOBEHHBIE TpeXW» B KayecTBE ajlbTepHa-
TMBHOTO MeTola (HampyMep, WCMONb30BaHKMe Tera <font> BMECTO MPEeNOYTUTENLHOTO METONA TpH-
MEHEHUsS] KaCKaJHbIX CTHUJIEH).
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cliydae MOXXHO HacTpouTbh WWW-y3en, KoTopblii Ucroib3yeT XML-kon B Buae ¢aii-
JIOB-UCTOYHMKOB. [Tpu ncniob3oBaHum web-6pay3epoB BeiBoguTcss HTML-kon (a mpu
HUCMOJb30BaHUU KAKUX-TMOO JPYrUX YCTPOUCTB MHMOPMALIKS BIBOJUTCS B JIIOOOM,
HauboJjee mpruemMaeMomM popMare).

MNpumep: Apache::DocBook

A Teneppb co3naauM HEOOJBIION MOMYJb, KOTOPBIA «Ha JIETy» IMpeobdpasyeT daiiibl
DocBook 8 HTML-aiin. Xorst Haiia 11eJ1b He CTOJTb TPETeHIMO3Ha, Kak y AxKit, Bce ke
OyneM MPUHUMATH KOMaHIbI OT 9TUX IPOTrpaMM, OCHOBBIBASI HaIITy TIPOrpaMMy Ha MOJTyJIe
Apache, mod_per 1. C momoliibio JaHHOTo MoayJist Perl-uHtepnperaTtop noaxioyaeTcs K
web-cepBepy Apache, 1 MO3ToMYy T03BOJISIET co3AaTh Perl-nporpammy, KOTopast BBITION-
HSIET BCE BUJIBI ICMCTBHIA, MPUMEHSIEMBIX TI0 OTHOIIIEHUIO K 3aITpOocaM K CEpBeEpY.

Bocmonb3yeMcst 6a30BBIMM BO3MOXKHOCTSIMU mod_per 1, co3aaB Momyib Perl ¢ mosn-
IIPOrpaMMOii-00pabOTYMKOM, KOTOpas 10 CTAHAAPTHOMY UMEHM OCYILECTBIIIET OOpar-
HBII BEI30B. DTO MM TIepeaeTcst 0OBEKTY, IIpeIcTaBsTIoneMy Apache-3ampoc, a Ha 6ase
3TOTO 0OBEKTA OTPENENSIETCS, YTO OyIAeT BUAETH MOJIb30BaTe/Ib Ha IKpaHe.

COBET
JloBOMLHO YacTo, Mpu BeINosHeH1M nporpavm Ha Perl n XVIL B cpene Apache, nonb30Baren UCTbTbIBAOT
HEKOTOpOE pa3oHapoBaHye. MpryHa 3Toro KpoeTes B camoM Apache 1nm, no kpaiiHel mepe, B criocobe
PYHKUMOHMPOBAHMA 3TOro web-cepaepa (pasymeeTcst, Y MK KOMMISILMM He ObU AaHb! OTAENbHbIE
yKasaHus Ha celi cHeT). CraHoapTHbI aMcTprbyTviB Apache BitosaeT C-ombnmnoTexn Expat, BCTPOEHHbIE
B GUHapHbII KOA, ECIM SBHO He yKasaHo apyroe. K coxaneHuto, 3T G1bimoTeky YacTo KOHMIMKTYIOT C
BbI3oBaMm Moyt XML : : Parser 6Gubnmotex Expat roe-1o B Apyrom Mecte cuUcTeMb, MPUBOAA K TRYAHO
YCTPaH/MbIM OLLIMOKaM (HarpuMep, OLLIMOKM cerMeHTaLym B Unix).

Mo nMeroLLMCs CBEAIEHMSIM, COOOLLIECTBO pa3paboTHMKOB Apache paccMaTpBaeT UCKITIOHEHME STON
BO3MOXHOCTM B OyayLLwX BEpCUsiX, XOTS B HACTOsILLIEE BPEMSI OHa Mcnonbayetcs Perl-xakepamn,
npumMensiioLLyiMn Expat (kak npaewno, nocpenctsoM XML:: Parser) ¢ Lenblo NOBTOPHOM KOMMUISILAN
Apache. Pesynstatom 3101 onepaumm GyaeT oTkas OT MCnonb3oeaHus Expat (napameTpy HacTporkn
BEXPAT npuceanBaeTcst 3Ha4eHVe Mo).

Boriee feLLeBbIi Mprem 3aKkTo4aeTes B UCMOMb30BaHNN HU3KOYPOBHEBOMO MOAYSIS CYUHTAKCUHECKOrO
pa3bopa, KOTopbIi He MpuMeHseT Expat, Hanpumep, XML : :LibXML, nMbo Gonee COBPEMEHHbIX
Monynel 13 cemelictea XML : : SAX .

HauHeM co «cTapTa 10 TUITY MOIYJIS», 3aTeM MepPEIeM K ITOANporpaMmme 00paTHOTO
BBI30BA:

package Apache: : DocBook

use warnings;

use strict;

use Apache::Constants qw(:common);

use XMIL::LibXMIL:

use XML::LibXSLT;

our $xml_path; # KaTanmor OOKYMEHTA MCTOYHIIKA.

our S$bhase path;# Kararmor HIML-ERBOOA.

our $xslt_file;# IlyTe K Tabmmle CTWIIEN.
# XSLT DocBook-g-HTML,

our S$icon dir; # IyTe K 3HAUKAM, VCTIONBIVIAMMCS HA
# VHOEKCHRX CTPAH/IEX.

sub handler {

my $r = shift; # obwexr zampoca Apache.
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# HonmyunTs yEbopMAIpmO O KOHIMUTyparpms us
# Apache-daimia config
$xml_path=$r->dir_config('doc_dir') or
die "doc dir variable not set.\n";
$base path = $r->dir_config('htmi_dir') or die "html_dir variable not
set. \n";
icon dir = $r->dir_config('icon_dir’') or die "icon dir variable not
set. \n";
unless (-4 $xml_path) {
$r->log_reason("Can't use an xml_path of $xml_path: $!", §r->filename);
die;

my $filename = $r->filename;

$filename =~ s/$base_path\/?//;
# IoGaBUTHP B IYTH MHEPOPMAIIO
# (dalin MoxeT B OEVICTBUTENIBHOCTU HE
# cymecTBOBaTH... EIE)
$filename .= $r->path info;
$xslt file = $r->dir_config('xslt_file') or die "xslt file Apache variable
not set.\n";

# BymeT BH3BaHA NOONPOrPaMMa, IIOCTIE YEero IPOMU3OimeT
# BEIBOL HAa II€YaTh.

# Dro zampoc mmEpexca?
if ( (@ "$xmi_path/$filename”) or ($filename =- /index.html?$/) ) {
# Iouemy 651 HeT! Ml BBIXBATINIM MHASKCHYIO CTPaHuuy.
my ($dir) = $filename =~ /"(.*) (\/index.html?)?$/; .
# Ilonpemna: [OGABUTE 3aMBEKAMUYI0 KOCyH depTty K URI.
if (not($2) and S$r->uri !~ /\/$/) {
$r->uri($r->uri '/ ');
}
make_index_page($r, $dir);
return $r->status;
} else {
# HeT, BTO 3ampoC KaKOM-TO OPYT'OM CTPAHWIIEI.
make_doc_page($r, $filename);
return $r->status;
}
return $r->status;
}
DTa moAIporpaMMa BBITONHSET (haKTUdecKoe IpeodpaszoBanue B ctuie XSLT, oTo-
Opakast mMsI ncxomHoro daitma XM L-ucrounyka 1 uMs1 apyroro ¢aiiia, B KOTOPHIi Cire-

JyeT 3aluchiBaTh npeodpasoBaHHbii HTML-BeBOI.
sub transform {
ny (Sfilename, $html_filename) = @_;
# V6emurech, UYTO €CTh MECTO I STOro daiia.
maybe_mkdir($filename); '
my Sparser = XML::LibXML->new;
my $xslt = XML::LibXSLT->new;

# IlockomneKy 6ubrmorexa libxslt semyIEOUT

# cllerka NOBPEKOEHHON, HYKHO IIEPETM B KaTaJIor'

# XSLT-daila, MHAYE BKINYEHVE STOr'O dailla HEBO3MOKHO. ;b
use Cwd; # Tak MOXHO IOIYYMTh TEKyupni pabowmi KaTanor.
my $original_dir = cwd;

my $xslt_dir = $xslt_file;
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}

Tereps paccMOTPUM Tapy MOMIPOrpaMM, MpeTHa3HAYEHHBIX [T (POPMUPOBAHUS HH-
JEKCHBIX CTpaHUll. B OTIMYME OT CTpaHUL JOKYMEHTA, KOTOPbIE SIBJISIOTCS PE3yJILTATOM
XSLT-npeobpaszoBaHusi, MHAECKCHBIE CTpaHUIIBI OCHOBAaHbI Ha BpeMEHHOM, OOJBIIOM Mac-
CUBE CONEPXMUMOTo JOKYMEHTa, KOTOpoe ObLIO Tabnuleil, HamoJIHEHHOW WHdopMaluei,
3axBaueHHON M3 HOKyMeHTa mocpenactBoM XPath. CHavana mpoBepsieTcsl COOTBETCTBYIO-
LW 3JIEMEHT MeTaJaHHBIX, 3aTeM IIPOMCXOOUT OOpallieHHe K ApPYruM OuTaM uH@opMa-

$xslt dir =~ s/A(.*)\/.*$/81/;

chdir($xslt_dir) or die "Can't chdir to $xslt dir: $!";
my $source = $parser->parse_file("$xml_path/$filename");
my $style doc = $parser->parse_f11e($xslt_fi}e):

my$stylesheet = $xslt->parse stylesheet ($style doc);
my Sresults -$stylesheet->transform($source) ;

open (HTML_OUT, ">$base_path/$html_filename");
print HTML_OUT $stylesheet->output_string($results);
close (HTML_OUT);

# BepHYTECS K MCXONHOMY KATAJIory.

chdir($original_dir) or die "Can't chdir to $original_dir: $!";

K (IIpY OTCYTCTBUM METadaHHbIX).

Sub make_index_page {

my ($r, $dir) = e_;
# ECM HEeT COOTBETCTBYMUEr'O KaTajiiora B XML-UCTOWHMKE,
# mampoc TepnuT Heymauy.

my $xml_dir = "$xml_path/$dir";
unless (r $xml dir) {
unless (d $xml_dir) {
# VBB, STO He KaTaJor.
$r->status( NOT_FOUND );
return;
} .
# DTO XaTajlor', HO €ero Helb3sa [pOYMTaTh. Hudero.
$r->status( FORBIDDEN ) ;
return;

}

# BelbpaTh mtimes m3 sToro xarasora 1 index.html
# B cooTeBeTcTBymEeM Kararore html.
my $index flle = "$base_path/$dir/index.html";

my $xml_mtime = (stat($xml_dir))[9]:
my $html mtime = (stat($index_file))[9]:

# Ecrm MHOSKCHAas CTPaHmla cTapue, deM XML-KaTasnor', WM
# OHAa IPOCTO He CymecTByeT, CchOpMMPOBATE HOBYIO CTPaHuuy.
if ((not($html_mtime)) or ($html_mtime <= $xml_mtime)) {
generate_index($xml_dir, "$base path/$dir", $r->uri);
$r->filename($index_file);
send_page($r, $index_file);
return;
} else { .
# IoMelmleHHAA B K5Il MHAEKCHAA CTPaHMIA IIOOXOINT.
# IycTe Apache ofpa6oTaeT ee.
$r->filename ($1ndex file);
$r->path _info('');
send_page($r, $index_file);
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return;

}

sub generate_index {
my (Sxml_dir, Shtml_dir, Sbase_dir) = @_;

# VOoaymTe BO3MOKHED 3aBepmanmni / 13 base_dir.
$hase_dir=~s|/$I | ;

my $index_file = "$html_dir/index.html";

my S$local_dir;

if (shtml_dir =- /"$base_path\/*(.*)/) {
$local_dir = $1;

}

# Co3maTh KaTajiorM B CJydae HeOOXOMMOCTM .
maybe_mkdir($local_dir);
open (INDEX, ">$index_file") or die "Can't write to $index_file: S!";

opendir(DIR, $xml dir) or die "Couldn't open directory Sxml_dir: S$!";
chdir($xml_dir) or die "Couldn't chdir to $xml_dir: S!";

# VcTaHOBUTE GalylEl, Ccomepkame 3HauKu.
my $doc_icon = "$icon_dir/generic.gif";
my $dir_icon = "$icon_dir/folder.gif";

# Cozmare Busyaymsyemoe s $local_dir (Bo3MOXHO noxoxee) .
my $local_dir_label = $local_dir || 'document root';

# BRBECTM Ha II€4aTh HAYaJio CTPaHUubl,
print INDEX <<END;
<html>
<head><title>Index of $local_dir_label</title></head>
<body>
<hl>Index of $local_dir_label</hl>
<table width="100%">
END

# BEBECTM Ha IIedYaTb NO ONHOM CTPOKe Ha dal 8
# 2TOM KaTasore

while (my S$file = readdir(DIR)) ({
# VrHOPMPOBATE QA C TOYKOM & KaTaJloTV &
# CIy®eOHBle CHMBOJIEL
if (f $file && sfile !~ /™\./) {
# Co3maTo OOBLEeKTH aHanu3aTopa.
my Sparser = XML::LibXML->new;

# IpoBEPUTEL GOPMAIIBHYI0 KOPPEKTHOCTE,

# OoTOPOCUTL, eCcimM He TIOIXOIMNT:

eval {$parser->parse_file($file);}:

if ($@) { i
warn "Blecch, not a well-formed XML file.";
warn "Error was: $@";
next;

}
my Sdoc = $parser->parse_file($file);
my %$info; # Bymer XparmTb

# rpeszeHTaberBHYD MHGOPMALIIO .

# OrpeneymTh TWUIT KOPHS.
my $root = $doc->documentElement;
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my Sroot_type = Sroot->getName;

# Ternepb TOMOOOYeM IOy YTE

# COOTBETCTBYINYIO VHOOOMAIMIO O BEQIHE,

# $F00info

my ($info) = $root->findnodes("${root_type}info");
if (Sinfo) { .

# Dnement info. TfovcBOMM €My 3HAYEHVE C

# moMouEo HapaMetpa %info.

if (y (Sabstract) = $info->findnodes('abstract’')) {
sinfo{abstract} = Sabstract->string value;

} elsif (Sroot_type eq 'reference') {

# Mbl MOKEM MCIIONIB30OBATE TIEPBEN refpurpose
# BMecTO abstract.

if ( (Sabstract) = $root->findnodes('/reference/refentry/
refnamediv/refpurpose')) { -
$info{abstract} = $abstract->string_value;

}

}
if (my (Sdate) = $info->findnodes('date’)) ({
Sinfo{date} = S$date->string value;

}

}
if (my (Stitle) = $root->findnodes(' title')) ({
Sinfo{title} = S$title->string value;
}
# BanommTs %info, HaM He HyxeH XML . . .
unless (Sinfo{date}) {
my Smtime = (stat(SfHe)) [9] ;
sinfo{date} = localtime (Smtime) ;
}
Sinfo{title} ||= Sfile;
# HoctaTtouro info. IocTpoyM CTPOKY Tabmakl HIML.
print INDEX "<tr>\n"; )
# VcranorrM mv atwia mis ceseu ¢ -- foo.html.
my Shtml file = $file;
Shtml_file=~s/"~(.* ) \..*$/$1.html/;
print INDEX "<td>";
print NDEX "<img src=\"$doc_icon\">" if $doc_icon;
print NDEX "<a href=\"$base_dir/$html_file\">$info{title}</a></td> "
foreach (qw(abstract date))
print INDEX "<td>Sinfo{S_}</td> " if Sinfo{S_};
}
print INDEX "\n</tr>\n";
} elsif (d sfile)
# IPOCTO BHITOJHVM KOMICHOBKY KATaJIOTOB.
# ...3a MCKIIOYEHEM MIHOPMOYEMOIO KaTaslord.
next 1f grep (/"$file$/, qw(RCS CVS .)) or (Sfile eg '..
and not $local_dir) ;
print INDEX "<tr>\n<td>" ;
print INDEX "<a href=\"$base_dir/$file\"><img
src=\"$dir_icon\">" if $dir_icon;
print INDEX "Sfile</a></td>\n</tr>\n";
}
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# BakpoeM Tabmmly 1 3aBEpUNM CTPaHULY.
print INDEX <<END;

</table>

</body>

</html>

END

close(INDEX) or die "Can't close $lndex file: $!™;
closedir(DIR) or die "Can't close $xml_dir: $!";

} _

DT NoAnporpaMMbl OCHOBaHBI Ha MOAMPOrpaMMe MpeoOpa30BaHUs, BBITIOIHSIEMOTO
rnocpeacTBoM (hopMUpPOBaHUS cTpaHull. O0paTUTe BHUMaHVE HA UCIIOIb30BaHNE KAIIIM-
pOBaHUSL: TPU 3TOM CPaBHUBAETCS BpeMsl CO3MaHusl/MoaudUKauuu (aiiia-ucTouHrKa
DocBook u daitna-noaydarenss HTML, u nocnegHuii nepe3anycbiBaeTcsl TOJBKO B TOM
cJydae, ecJid OH crapiie, yeM TepBbiit. (Koneuno, eciu orcyrcrByer HTML-kon, Beerna
co3gaeTcsl HoBasi web-CTpaHMIIa.)

sub make_doc_page {
nmy (Sr, $html_filename) =@ ;
# dopMupyeM 1mMa daiia MCTOUHMKA, 3aMEHAT
# cymecTBynmee pacumpervie daiia pacumpeHmeM . xml.
my $xmi_filename = $html_filename;
$xml filename =- s/A(.*)(?2:\..*)$/$1.xml/;

# Ecrm ecTb IIDOGTIEME! ¢ uTeHmMeM XML-daiia MCTOWHMKA, TO BTO
# cBazamoO c¢ pesynepTMpyupm™M HTML.
unless (-r “$xml_path/$xml_filename") {
unless (- "$xml_path/$xml_filename") {
$r->status( NOT_FOUND );
return;
} else {
# CymecTByeT, HO HET NIpaB UTEHMA, He
# obpamaTb BHUMAHNS.
$r->status( FORBIDDEN );
return;
}
14

# BelopaTe mtimes u3 3TOro ¢aiia M COOTBETCTBYHIIEI'O

# html-panna.

my S$xml mtime = (stat("$xml_path/$xml_filename"))[9];

my S$html mtime = (stat(“$base_path/$html_filename"))[9];
# Ecm html-gaiin cTapme, dyeM XML-daiil, Wl €ClmM OH IIPOCTO
# He cymecTByeT, CO3HaTh HOBEIL Qaiin.

if ((not($html _mtime)) or ($html_mtime <= $xml_mtime)) {
transform($xml_filename, $html_filename):
$r->filename("$base_path/$html_filename");
$r->status( DECLINED );
return;

} else { _
# Om moMemaercs B Ksm. IlycTe Apache NCIONB3YeET
# cymecTsyiupti daiin.
$r->status( DECLINED );
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sub send page {

my Fgali, $html_filename) = @;
EcTb npobnema: ecnu mbl co3gaem dain, Mbl HE MOXEM
3anucbiBaTb B Hero m ckasatb 'OTMEHWTb', nockonbky
no ymonyaHuio cepsep obpabaTbiBaeT NoaobHbie obpaleHus ,
oTobOpaxasa coobuieHus "darin-He-HalhaeH". MNoka a9 He
Hallen nyywero peweHusi, s NpPocTOo OoTobpaxalw CoLepXMMoe
danna n BbinosHa DECLINE Tonbko Ans M3BECTHbIX
K3W-obpaLeHnin.
$r->status( OK );
$r->send_http_header('text/html');

open(HTML, "$html_filename")or

die "Couldn't read $base_path/$html_filename: $!;

while (KHTML>) {

$r->print($_);

} .
close(HTML) or die "Couldn't close $html_filename: $!";
return;

HHEHFHIEH

}

HaKOHCH, CYHICCTBYCT IIOAIIpOIrpaMMa-yTujinTa, rnoMorarooiiasa B pr,lIOCMKOfI 3a1a-

ye: KOMMMPOBAHUE CTPYKTYpPhI MOAKATAJIOIOB B K3III-KaTaJIOT, KOTOPbIN OTOOpaxkaeT Ka-
TaJIOr-uCTOYHNK XML:

sub maybe_mkdir {

# 3apaH nyTb, ybeamTecb, 4TO NPUBOASLLME K HEMY
# kaTanoru cywecTByloT, cOo3JainTe kaTtanor, eciu OH
# He cywecTByeT.
my ($filename) = :
my @path_parts = spht(/\// $filename);
# Ecnn nocnepgHuii o6bekT - ums daina, oTbpocbTe ero.
pop(@path_parts) if -f $filename;
my $traversed_path = $base_path;
foreach (@path_parts) {

$traversed path .= "/$_";

unless (-d $traversed _path) {

mkdir ($traversed_path) or die "Can't mkdir $traversed_path: $!";

}
}

return 1;

NHpekC KOMUKCOB

A3pik XSLT mmeer orpaHnmyeHHbIE BO3MOXHOCTH, B TO BpeMsl Kak TTOTEHIIAT COBMECT-
Hoi 06pabotku cpeactBamu Perl, XML 1 Web nonctrHe Ge3rpaHUyeH, Kak U OOBEKTHI,
KOTOpbIE MOTYT 00pabaThIBaThCs ¢ MX MOMOIIBI0. THOTIa HEMOCTaTOYHO MPOCTO MOCTa-
BUTH KJIMEHTaM pa3oOpaHHbIi XML-kox, a Heooxonumo Harmcath Perl-momyib, KoTo-
phlil «BbokuMaeT» 13 XML-IToKyMEeHTOB MHTepecHYI0 MHGOPMAIIAIO U CTPOUT HEUYTO B
ctusie Web, He cBI3aHHOE ¢ TpeOyeMbIM pe3yibTaTtoM. HeuTto moxoxkee ObLIO NpoaesaHo
B TIPENbIIYIIEM TIpUMepe, KOTaa MPUMEHSUICS McXomHbIi 36K XSLT mpu mpeobpazoBa-
HuM 1okymeHToB DocBook ¢ omHOBpeMeHHBIM CO3IaHeM MHIEKCHOW CTPaHUIIBI.
TToCKOJIBKY MBI CTOJIKHYJIUCH C TTPOOSIeMaMy TpUMeHEHUS Takux XM L-MeTonoB, Kak
RSS 1 ComicsML B 3T0# 1 TIpeabIayIIei I1aBe, TO HAIUIIIEM HEOOJIBIIYIO IIPOrpamMMy,
yHKIIMOHMPYOIIYI0 B Web-cTiiie. C 1eblo WUTIOCTPALNK TIPUMEHSIEMON UIIeH, CO3/1a-
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M Tipoctyio CGI-nporpamMmy, Kotopast opMUpyeT MHIEKC JTIOOMMBIX MTHTEPAKTUBHBIX
KOMUKCOB TIOJIE30BaTeNsl (B BOOOpaskaeMOM MHPE Y BCEX €CTh COOTBETCTBYIOIIME TOKY-
meHTbl ComicsML): '

#!/usr/bin/perl

# Ouenp mpocToil obpaborumk ComicsML; Bamanm crmcok

# URL-CCEDIOK, YKashBalumx Ha ComicsML-OOKYMEHTHI, BHOPATh
# ¥X, BHPOBHATH UX CIEHApPVM B OOVE CIMCOK, a

# mareM cdopMMpOBATE JMCTMHT' Web-CTparmpl, CBsS3bBasg U,

# BOBMOKHO, OTO6pakas Ha SKpaHe CaMy CLEHApIMI, YIIOPAOOYMB,
# HawWmAaAa OT CAaMOr'0 IIOCIIENHEr'O CLIEHAPWI.

use warnings;
use strict;

use XML::ComicsML; # ...Tak YTO MBI MOKEM CO3HaTh OOBeKTEH ComicsML
use CGI qw(:standard);
use LWP;

use Date: :Manip; # IoCKONMBKY MEI C/IMIIK OM JIEHVIBEIS , YTOOHI CaMVIM CPABHMBATE OATH

# Ipepnonoxvmn, wro URL Momx JmoorMex ComicsML-aokymeHTOB

# B lHTepHeTe HAXOOATCSI B HEe3aUMMPPOBAHHOM TEKCTOBOM daibie
# Ha mucke, ¢ omm URL Ha CTPOKY.

# (Yro, mmkaxoro XML? Ilozop...).

my Surl file = $ARGV[0] or die "Usage: $0 url-file\n";

my @urls; # crmcox URL Ha ComicsML-OOKYMEHTE
open (URLS, $url file) or die "Can't read $url file: $!\n";
while (<URLS>) { chomp; push @urls, $_; }

close (URLS) or die "Can't close $url_file: $!\n";

# CoszpaTe HONB30BATENBCKIML LWP-areHT.
my Sua = LWP::UserAgent->new;
my Sparser = XML::ComicsML->new;

my @strips; # 3meck copepwaTCs OGBEKTH, IPEICTABIIANIME KOMIKCEH.

foreach my $url (@urls) {
my $request = HTTP::Request->new(GET=>%url);
my $result = $ua->request($request);
my $comic; . # CoxpamyM KOMMKC, MEl €lleé BEpHEMCS
if ($result->is_success) {
# IlpoBepymM, mOHpaBuUTCa M 3TO ComicsML-ananu3aTopy.
unless ($comic = $parser->parse_string($result->content)) {
# VBB, 59TO Hemomxomsupmi XML-TOKYMEHT .
warn "The document at $url is not good XML!\n";
next;
}
} else {
warn "Error at $url: " . Sresult->status_line . "\n";
next;

}

# Temepp OWICTMM BCE CLEHAPMM OT KOMUMKCOB, IIOMECTMB
# B Xaxmpli HECKOJIBKO XSlI-CCBUIOK BMECTe C MEbopMarmeit
# o camoM KoMMKCe.
foreach my $strip ($comic->strips) {
push (@strips. {strip=>$strip, comic_title=>%comic->title,
comic_url=>$comic->url});
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# VIopsmourM CIMCOK CLIeHapueB TI0 maTe. (Mbl MCIIONB3YyeM
# 3meck sKRcropTMpyemyn dyHKIDmO UnixDate Date::Manip,

# mpeobpazyst HaTH IPUTOPMAHCKOTO KaJleHNaps

# B maTe, IpuESTEE B Unix) .

my @sorted = sort {UnixDate($Saf{strip}->date, "%s") <=>
UnixDate ($$b{strip}->date, "%s")} @strips;

# Temepb Mbl IIOCTPOWM wWeb-CTparyily !

print header;
print start_html("Latest comix");
print h1("Links to new comics...");

# IlpormeMcst N0 YIIOPSIHOYEHHOMY CINICKY B OOpaTHOM NOPAAKE.
foreach my S$strlp info (reverse(@sorted))

my ($title, $url, sSsvg);

my $strip = $$strip_info{strip};

$title = join (" - ", Sstrip->title, S$Sstrip->date);

# [VMIIepCCEUIKa 3aroJioBKa Ha URL-CCHUIKY, eCII

# TakoBasl ITOOIOTOBJICHA .

if (Surl = $strip->url) {

$title = "<a href='$url'>$title</a>";
}

# AHaJIOTMYHO IIOCTYTIAeM C 3aTOJIOBKaMi 1
# URL-CCBUIKaMMI KOMVIKCOB.
my $comic_title = $$strip_info{comic_title};
if ($$strip_info{comic_url}) {
$comic_title = "<a href='$$strip_info{comic_url}'>$comic_title</a>";

# BblBECTM Ha NevyaTb 3aroJioBKW.
print p("<b>$comic_title</b>: $title");
print "<hr />";
!
-print end_html;

YuuthbiBasl CJI0OXXHOCTU, C KOTOPHIMU MBI CTOJIKHYJIMCH IIPU MCIIOJIb30BAHUM MOMYJIS
Apache: : DocBook, 3Ta mporpamMma MoxKeT IOKa3aTbCsl CIMIIKOM IIPOCTOIA; OHA HE BbI-
MOJIHSIET KAIIMPOBAHUE, He BKIIIOYAET PEryJIsATOPhl KOITMYECTBA 00pabaThIBAEMbIX TI0JIOC,
a ee «IO03HaHUS» B 00JIaCTU CTPYKTYpPhl Web-CTpaHMI] ITOBEPXHOCTHBI 1 TOBOJIBHO IpHU-
OJIM3UTEIbHBL. XOTS OHAa BEJIMKOJEITHO padoTaeT M AEMOHCTPUPYET CBOM IIpEeHMYIIe-
CTBa MPH UCIOIb30BaHUN MOIY/IC-TTOMOIITHMKOB TUIla XML : : Comi csML.

Ha stoMm 3aBepimaeTcsa kparkuii 0630p BO3MOXKHOCTE COBMECTHOIO ITprMeHeHus Perl
n XML. Kak orMeuanoch B Hauaje KHUTU, B3aMMOCBSI3b MEXIY 3TUMU ABYMSI TEXHOJIO-
TUSIMM eI1Ie MaJIo M3ydeHa, a BOSMOXHBII MOTEHIIMA O KOHIIA ellie He oco3HaH. Bo Bpemst
paboThI HAf 3TOM KHUTOM MOSBUJIUCH HOBBIE aHAIU3aTOpbl BUga XML : : LibXML u HOBas
koHuenuusi PerlSAX2. MBI Hageemcsi, UTO TTPEIOCTABUIIM JOCTATOYHO MHMOpMaALIUU U
COIEHCTBOBAIA B TOM, YTOOBI BbI CTAJIM YYACTHUKOM 3THX COOBITHIA, TTOCKOJIBKY B OJI1-
Kalllme Toabl HaMedaeTcsl TPOMaJHbI ITporpecc B 3Toi 00a1acTu.

<aloha>Y¥Yayn Bo Bcex HauMHaHUAX!</aloha>
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