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Beryn

AKTyanpHICTh TeMH JUIIIOMHOI poOotu. MoBa XML (eXtensible Markup
Language) mnpuBabuna JOCTaTHHO YyBaru cepel pO3pPOOHHKIB 1 KOPUCTYBayiB
cepenoBuiia IaTepHeT, mo00 3aayMaTMCh HAJ MHUTAHHSAM BUKOPUCTAHHS il B SKOCTI
OCHOBHOTO IHCTPYMEHTY il cTBOpeHHsT Web-miporpam, 30epiranHs gaHux. Perymsphi
BUpPAa3u B CBOIO YEPTy € MOBOIO MOIIYKY TEKCTOBOI iH(popMarlii.

XML 1 perynsipHi BUpa3u BIIHOCATHCS A0 00nacTi 30epiranHs, nepeaadi, MOIIyKy
1 00poOku TekcToBoi iHpopMarrii. Ockiibkn XML € HallO11b11 OnyasspHUM (HOpMaTOM
30epiraHHs JaHWUX, OYEBHJIHUM € HEOOXIAHICTh MPOTPAMHOTO MOAYIS (YHKIIIHI
napcuary XML. JlaHuili Momayinb MOE TMOBTOPHO BHUKOPHUCTOBYBAaTHCHh B 30BHINIHIX
MporpamMHuX Mpoekrax. PerynspHi Bupasu, 3 1HIIOTO0 OOKY, 11€ MOIMYyJIsIpHa MOBa OTHUCY
111a0JIOHIB MOIIYKY TEKCTOBOT 1H(popMarlii.

XML 1 perynspHi BHpa3ud HIMPOKO BUKOPUCTOBYIOTHCS B 00macTi 30epiraHHs,
mepenavyl 1 MOIIYKY TEKCTOBOi 1H(opmalli, Mo CBIAYATH TPO HEOOXIAHICTH Ta
aKTyaJIbHICTh JaHUX TEXHOJOT1H IS 1HAYCTPil MPOTPAMHOTO 3a0e31eUeHHS.

Merta poboTtu. MeToro gaHoi po6oTu € po3poOka anropuTMy IBUIKOTO MAPCUHTY

XML i perynsipHuX BUpa3iB.
JIJ1st MOCATHEHHSI METH B AUILIOMHINA poOOT1 IOCTaBICH] 3aBIaHHS
. OmstHyTH iICHYIOU1 TTporpaMHi 010mioTeku mapcuary XML 1 perynsapHuX BUpa3iB;
. Bucsitiutu TeopeTrudHi ocHOBH TexHooriid XML 1 perynsipHux Bupasis;
. Po3pobutu edextuBHi anroputmu napcuary XML 1 perynspHux Bupasis.

O6’exT mochimkeHHs. JlochipKyeTbes anropuTM peanizaiii napcunry XML i
PETYIIAPHUX BUPA3iB.

[Ipeametom nocmimkenns € crapgapt XML, cuHTakcuc moBu XML i
PETYIIAPHUX BUPA3iB.

MeTo0/I0T1YHOI0 OCHOBOIO HAMHMCAHHS JUIUIOMHOI poOOTH € crnenudikaiis
CTaHJapTy, CIIeIliaTi30BHAa JiTeparypa 1 TOBITHUKH.

JlutuioMHa po6oTa CKIATa€eThCA 3 YOTUPHOX po3naiiB. Ilepmmii po3ain ommucye
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ocHOBU MOBM XML Ta IHIIUX TEXHOJOT1H TICHO MOB'A3aHUX 3 JIaHOI MOBOIO. Takox
MPECTABICHUN OmIAA ICHYIOUMX peanizamiii mapcepiB XML. 3okpema B po3ainmi
BUCBITJICHA crigyroda iHopMmaris: mo Ttake XML, ans woro morpiOHa HOBa MOBa
pPO3MITKH, CTpyKTypa mokymeHTa XML, mnpaBwia ctBopenHs XML-mokymeHTa,
KOHCTPYKIIIT MOBH, MPOCTIp IMEH, PO3MISAAIOTh ICHYIOY1 O10MI0TeKM MapCHUHTY, 1XHI
BJIACTUBOCTI, IEPEBAry 1 HEIOMIKH.

Jlpyruii po3i1 omucye OCHOBH MOBH PETYJISiPHUX BUPA3iB: ICTOPiS BUHUKHEHHS,
0a30B1 MPUHIIMIIN, TUIIA MAIIIMH PETYISPHUX BUPA31B, CHHTAKCH. TakoX MpeIcTaBIeHUIMI
OIJISAT ICHYIOUMX pealtizailiil mapcepiB peryasapuux BupasiB (Regular Expressions).

Tpetiii po3aiT BKIIOYAE TPOTpaMHY peaizaiiio po3poOlIEeHOr0 MHOK MO
napcury XML: onucyroTbcs 0COOMMBOCTI JaHOi peani3auii, MpeacTaBieHa
BHCOKOPIBHEBA MOJICIIb AJITOPUTMY, BUX1AHUHN Ko HA MOB1 C, OMMUCY€ETHCA TEXHOIOTTYHA
0a3a po3poOKHU 1 TECTYBAHHS MOJAYJIS.

YeTBepTuii po3Aisl BKIIOUAE MMPOTPAMHY peasi3ailito po3poOIeHUX MHOIO MOIYIIS
PETYIIApPHUX BHUPa3iB: BUCOKOPIBHEBA MOENb aJlTOPUTMY, BUXITHUN Koj Ha MoBi C,
TEXHOJIOr1yHa 6a3a po3poOKH 1 TECTyBaHHS MOJIYJIS.

[T'sTrii po3aiin onKCcye peanizailiio MOBHOPYHKIIIOHATHHOT MPUKIAAHOT MPOTpaMu
B sIK1{ B MOBHIM Mipi 3acTocoBaHi Moayni mapcury XML 1 perynsipaux Bupa3iB. Jlanuii
MpOrpaMHUNl  MPOAYKT TMPEeACTaBiIse CO0O0I0 peamizaliio MNpOorpaMU-eIEeKTPOHHOTO
CJIOBHMKA 1[0 MPAIIO€ 3 SHIMKIONESIUYHIMU 1 CIOBHUKOBUMHU 0a3amu JaHUX B (hopmari
XML. Jlana npuxiagHa mporpama moka3ye B MOBHINA Mipi €peKTUBHICTh 1 TPABUIbHICTh
poOOTH peaii3oBaHUX MHOIO MOIY/iB mapcuHry XML i perynsapHux Bupasis.

Mogyne nmapcunry XML npoiimoB tectyBanHs 3 XML-daiinamu po3mipom 10
300 MB. Tectu mokazaiu IO MOAYJb MPALIOE KOPEKTHO, IMIBUAKO 1 HE CIOXKHBAE
Oarato mam'sTi. BiamoBiHO 10 pe3ynbTaTiB TECTIB MOXKHA 3pOOUTH BHCHOBOK IO
pO3pOoOJIeHHIT TporpaMHUN  MOAYldh MOXKEe OyTH BHUKOPUCTAHMWA B 30BHINIHIX
MporpaMHuX mpoekrax s nmapcuHry XML 1 momryky iHGopmailii 3 BUKOPUCTAHHIM

PETYIIAPHUX BUPA3iB.



Pozaia 1. Orasaa rexnoJgorii XML

1.1 Mosa XML

1.1.1 o Take XML?

XML (eXtensible Markup Language) - 1ie po3improBaHa MOBa po3MITKU
TekcTy, 3anpornonoBana W3C y 1996 pori. Lle moBa, sika MOBHOIO MipOI0 BH3HAYae
JIOTIYHY CTPYKTYpYy AoKyMeHTa. 3agadya XML momnsrae B Tomy, o6 qaHi: TEKCTH,
300paxeHHs a0o 111 yacTuHU Web-10KyMeHTa MO OyTH BU3HAuUEHI 1
CTPYKTYpOBaH1 HE3aJIe)KHO BiJ] 1IaTGOpMH , 110 iX BIATBOPIOE, MOCTAYAIbHUKA 1 HOTO

mporpamMHoro 3adesneueHHs, Hanpukiag Web-Opaysepis.

[Ipu cTBOpEeHHI TOKYMEHTIB 13 BUKOpUCTaHHAM XML, MoxxyTh OyTH
BUKOPUCTAH1 1HAUBIAYaIbH1 €IEMEHTH 1 CTPYKTYPH AJIsL PO3MITKH BMICTY JOKYMEHTIB.
Moxnuso BuzHauntu DTD (a Document Type Definition), ToOTO BuU3HAYEHHS TUILY
nokymenTta. DTD Bu3Havae Te, 1110 MOXHA HA3BaTH '"TpaMaTUKOIO' JOKYMEHTA - L€
CIHMCOK PI3HOMAHITHUX €JIEMEHTIB 1 IXHIX YTBOPEHb JUIsl BAKOPUCTAHHS Y BUZHAYEHUX
JOKYMEHTaX, y YOMYCh IIe Haraaye Bukopuctanas CSS, To6To MoxHa 3poOUTH
nocunanasg Ha DTD, mo 3HaxonuThes 260 B Meperki a00 HamucaT HOro 0e3mocepeIHbO
y TOKYMEHTI.

Takum unHOM, BMICT JOKYMEHTA, HOTO CTPYKTYpa, TUIIH BUKOPUCTBYBAHUX Y

HbOMY €JIEMEHTIB 1 HOTO BUAIIISA BU3HAYATHCSI OKPEMO, TOOTO He3aJIeKHO OJUH Bij

OHOTO.
Yomy XML?

[TotpibHoO ckazatu, mo XML kopucHUH AJ1s1 aBTOMAaTU30BAaHUX MPOTPAMHUX
3aco0iB, 1o mykatTh y Web. Hegockonanicte HTML npu3sBena 1o Toro, 1mo Mepexa
NEepeTBOPUIIACS B MIIIAHUHY TEKCTY, IOBHY PI3HOMAHITHUX €JIEMEHTIB 1 TEriB, 4aCTO

BUKOPHUCTOBYBaHUX, 1110 Ha3UBa€ThCs Pro Forma 1 Hivoro He 3HAUyIIHX.

XML mae Benuue3Hui MOTEHITIaN A7 YIOCKOHAJICHHS T1IePTEKCTa.



Hanpuknag y HTML nnst cTBOpeHHs 3B'13Ky BUKOPUCTOBYEThCS eneMeHT A, XML xe

A03BOJIAE€ CTBOPUTH HE IPOCTO MOCHIIAHHA, a HAITPHUKIIA, I[BOHaHpaBHGHI/Iﬁ 3B'SA30K.

[lepcnextuBa XML nosnsirae B ToMy, 10 BiH Oy/ie BUKOPUCTOBYBATHCS ISt
OIMKCY 1HIITUX MOB PO3MITKH, Hanpukiad, JavaScript, 1o BukopuctoByeThesi B HTML-

JOKYMEHTAX.

XML po3pobaenuii 11t TOro, o0 CIPOCTUTH 1 MOJETIIUTH BUKOPUCTAHHS
SGML, nipu ibomMy 30€pirimy Horo BEJIMKI MOKIMBOCTI MO CTBOPEHHIO, MOIITUPEHHIO 1

nyomikamii Web-mokymenTiB mepexi [5;118].

1.1.2 It yoro nmoTpiOHa HOBA MOBA PO3MITKH?

MoBa po3MITKH JOKYMEHTIB - Lie Ha0ip crenialbHUX IHCTPYKIIHM, Ha3UBaHUX
Teramu, Npu3HauYeHuX Jisi GOpMYyBaHHS B IOKYMEHTAX SIKOiCh CTPYKTYpPH 1 BU3HAYCHHS
BIJJTHOILIEHb MK PI3HOMaHITHUMH €JIeMEHTaMu 1€l cTpyKTypH. Teru MoBH, a0o, K iX
1HO/Il HA3UBAIOTh, YIIPABIISIIOU1 JECKPUIITOPH, Y TAKUX TOKYMEHTaX SKUMOCh YUHOM
KOJYIOTbCS, BUUISIIOTHCS 1010 OCHOBHOI'O BMICTY JJOKYMEHTA 1 CIIy’KaTh y SIKOCTI

IHCTPYKIIIH g Gpoysepa.

Bcro kpacy XML MokHa 3p03yMiTH TUIBKH TIpH OpiBHSIHHI #ioro 3 HTML.
®opmanizoBana y RFC 1866 y 1995 porti, HTML € Hait0i1b111 TOMYJISIPHOIO MOBOIO
PO3MITKH Y BCbOMY CBITi. TepMiH “po3MiTKa” CTOCOBHO JI0 IOKyMEHTa O3HAYa€e

3BHYAMHO yCe, 0 He BIIHOCUTHCS 0 HOro iH(GOpMaIliifHOTO HaIlIOBHEHHS.

VY pannto mopy cBoro po3Butky moBa HTML nmimHocumnacs sk 3aci6
MacitaboBaHoOro opMaTyBaHHS JOKYMEHTIB, IKY MOXHa Oysi0 O BUKOPUCTOBYBAaTH
ig 0OMiHY 1H(dOpMaIliero TpakTUIHO Ha Oyab-sikii miaatdopmi. ¥ ocHoBi HTML
JISKUThH YKpai MpOCTa 1/1es1: BU BU3HAYAETE HECKIAJHY MOBY, LII0 OIIUCYE CTPYKTYPY
JOKYMEHTA, 1 YeKa€eTe, KOJIM KOMITaHii po3po0isiTh MPOrpaMHi 3ac00U, CIIPOMOXKHI1
MOJIaBaTH TaKl JOKYMEHTH B PI3HOMAHITHUX OTEPAIIHHUX CEPEIOBUIIAX 3 YPaXyBaHHIM

oOpaHuX KOpUCTyBaueM napameTpiB. 3a nonomoroto HTML moxna O6yno 6 cTBoproBaTu
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Marepiajiu, U0 JOMYCKalTh MpeICTaBIeHHS B Oyab-IKOMY Bi3yaJbHOMY 200 3ByKOBOMY

dbopmari.

[IpoTe mocTymoBo cTaBasio SICHO, IO 1A 1/1es, He3BaYKal0Yu Ha CBOIO
MPOCTOTY, M€ BPO3Pi3 3 Y3BUUAECHOIO MPAKTUKOIO BUJIABHUYUX CUCTEM. TpaauiiiiHmiz
MeXaHI3M MiAroTyBaHHs MyOiikaiii nepeadayae, 1mo rpadivni qu3aiiHepu i
KOMITOHOBIIIMKH MIOBUHH1 OpaTu 10 yBaru crenr@iuai 0coOIMBOCTI MPe3eHTAlIHHOTO
CepeIoBHIIA, BKIIOUAIOUU PO3MIp JIUCTA, SAKICTh APYKY, MATITPY KOJIHOPIB 1 T.11.
BusiBuiocs, 1110 NepeKItoIUTHCS 3 TAKOTO METOy Ha OUTBII TPOCTHH, PU IKOMY aBTOP
BIJITIOBIJIA€ JIMIIIE 32 BMICT 1JIOTTYHY CTPYKTYpPY AOKYMEHTA, MepeKIa atoun

MIpEe3eHTaIlliTH1 000B'SI3KM HA KOPUCTYBAIbK] MPOTPAMHU, TOCUTH BasKKO.

VY ¢aiini HTML y #ioro BuxigHoMy Bui Teru (opMaTyBaHHS MEepeMilaHi 3i
3BHYAHUM TEKCTOM. [ 0710BHOO 0co0uBicTIO po3miTkn HTML €, 3Buuaiino,
MOJKJIUBICTh BCTABKU MOCWJIAHB HA 30BHIIIHI JOKYMEHTH 200 Ha BHYTPIIIHI PO3ALIN

TOT'O X CaMOr'o JOKYMCHTA.

HTML npouBitaB He TUIbKHU SIK aJlallTOBaHa MOBA PO3MITKH, ajie i y SIKOCTI
MIPOMIKHOTO TIPOTPAMHOTO0 3a0e3MeUeHHS. 3aBASKH CBOIH ACIICBU3HI 1 MOMUPEHOCTI
Opayzepu Web sBisitoTh CO00I0 BIIMIHHMX KIII€HTIB; 3a mocepeanuteom HTML Bonu

MOXYTb CIUIKYBaTUCA 3 HAUPI3HOMAHITHIIIUMHU CEPBEPAMH.

IIpore HTML cTHKHYBCS 3 HeBHUMH TpyaHOIIaMu. Moro o6Mexeni
MOKJIUBOCTI (popMaTyBaHHs Hamaraiucs nepedopotu 3a nonomoror CSS, iHIIIaTHBU
TrueDoc Bix Bitstream 1 3BiICHO K MHOXXUHH CTIeIU(IYHUX PO3MIMPEHD Il Opay3epa; a
1oro oOMeKeH1 MOKIMBOCTI B IKocTi mpomikHOro I10 - 3a mormomororo Java, ActiveX i

T.11. [IpoTe Bce 11e He ycyBae oro GyHIaMeHTalbHI HeIOMIKH.

[To cyti, HTML - e TexHomorist mpeacTaBieHHs iHGopmallii, BOHa OMUCYE Te,
K Opay3ep MOBUHEH CKOMITOHYBATH TEKCT 1 rpadik Ha CTOPIHIL. Y pe3yabTarTi «Te, 10
BU OauuTe, - 11€ yce, mo B ofepxkyete" [2;35]. Hemae Hisikoro cnocoOy onucatu qaHi

HEe3aJIeKHO BiJl BIIOOpaKEHHA IUX JaHUX (32 BUHATKOM HAA3BUYAWHO CIa0KOi CUCTeMU
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KITFOYOBUX CIIIB Y 3arojioBKy ctopinku Web). "BaiiayxHicTe" 10 CTpYyKTYypH JOKyMEHTA
MPU3BOAMUTH JI0 TOTO, IO MOIITYK a00 aHali3 iHdopMaIlii ycepearnHi HbOro HiYUM He
Oyze BiApi3HATHCS BiJ pOOOTH 13 CYyLIUNTbHUM, HE PO30MTHUM Ha €JIEMEHTH TEKCTOBUM
¢aiinom. Lle romoBHa mpuunHa, YOMY TaK BaXXKO 3HANUTH MOTPiOHY 1H(OpMAIIiio 32

JOMIOMOT'OI0 MEXaHi3MYy IMOIIYKY.

KiieHT He Mae HIIKUX MEHII MPUUHITHUX 3aC001B BUTATY JaHUX 13 CTOPIHKU
Web 151 mogansinoi pobotu 3 Humu. [ani, Ha Oyab-sIKUii KOHKpETHIM cTopiHiil Web

KIIIEHT OJIEP)KY€ TUILKH OFHE MPEICTABICHHS KOHKPETHOI MHOKHHH JTaHUX.

[Tpumyctumo, 1110 BU NEperisiiacTe CIUCOK ayKIilioHiB eBay, ynopsakoBanwmii
IO J1aTi BIIKPUTTA TOPTiB. SKIIO BM 3aX04eTe TIISTHYTH HA TOM K€ CIHUCOK, alie
BIJICOPTOBaHUM IO AaTi 3aKPUTTS TOPTiB, TO BalIoMy Opay3epy NpHUiIeThCs MOCUIATH
HOBUH 3alUT CepBEPY. Y CBOIO UEPry cepBepy MPUNIETHCS HAHOBO BIAMPABISATH MTOBHY
cropinky HTML 13 ciuckom aykiiioniB. Takoro poay MaHimyr0BaHHS JaHUMHU BeJle 10
3HAYHOTO 301JIBIIIEHHS YKCIia 3BepTaHb 10 cepBepiB Web 1 yTpynHIoe, TaAKUM YHHOM, 1X

nojaJiplie MaciTaOyBaHHS.

Inmma mpo6nema 3 HTML y Tomy, 110 11€ «maocka' MoBa, TOOTO aBTOpU HE
MOXKYTh BUKOPMCTOBYBATH 11 JJI1 HaJlaHHs 1HGOpMaIlii mpo iepapxito nanux. Jlani, BoHa
HEMNOCJIIJJOBHA 1 TOMY YTPYAHSIE€ po30ip TEKCTY IPOrpaMHUM 3a0e31eYeHHSIM.
Hampuknaz, xoga OUbIIICTh BIAKPUBAIOYUX TET1B, (Taki, sk <B> abo <H1>) mae

BIJIMIOBIIHI 3aKPUBa0O41 TETH, NesAK1 (Hampukiam, <P>) ix He MaroTh [2;48].

IctotHuMm Henmonikom HTML moxHa HazBaTu 0OMEXeHICTh HAOOPY HOTO
teriB. DTD-npaBuna ans HTML Bu3Hauaroth GikcoBaHUid HaOIp JECKPUIITOPIB 1 TOMY B

PO3pOOHNKA HEMAE MOKJIMBOCTI BBOAWTH BJIACHI, CTICIIa]IbHI TETH.

[TpocTum pilIeHHSIM Il IeAKUX 13 IepepaxoBaHUX MpooIeM Oyino ou
BBesieHHs noaaTkoBux teriB HTML, takux, sk <NAME>, <DATE> a6o <PRICE>. 3
iXHBOFO JIOTIOMOTOFO KITIEHT MIT OM BU3HAYMTH, 110 COOO0I0 SBIISAIOTH JaHI, 1 BiioOpaxaTu

iX Mo-pi3HOMY 200 eKCIOPTYBaTH M0 3aIIUTY KOPUCTYBaya. SIKIIO K BU BUPIILIUTE HE



YeKaTH 3MIHU CTaHAApTy, TO MaliTe Ha yBa3i, 110 BU CTBOPIOETE IIOCH CBOE,

HECTaHJIAPTHE 1 TUM CaMUM BIJMOBIIA€TECS BiJl OfHI€ET 3 ronmoBHUX niepeBar HTML.

Tomy B 1996 pori unenu po6ouoi rpynu Koncopuiymy World Wide Web
(W3C) moBepHynHCsS A0 pO3MIALY CTaHAAPTHOI y3araibHeHOi MOBH po3MiTkH (Standard
Generalized Markup Language, SGML), cusibHO CITpOIIIEHUM HAIAIKOM SIKOTO €
HTML. 3anponionoBana y 1974 pori Yapaszom ['onndapoom, SGML sBnsie coboro
METaMOBY - CUCTEMY JUIS ONUCY IHIUX MOB. L[ MoBa nmpu3HaveHa I CTBOPCHHS
IHIIIMX MOB PO3MITKH, BOHA BU3HAYA€E MPUITYCTUMUMA HAOIp TETiB, iXH1 aTpulyTH 1
BHYTPIILITHIO CTPYKTYPY JHOKyMeHTa. [IpH BCiX CBOTX MOXKIIMBOCTSIX BOHA 3aHAITO
cknagHa ams 61abInocTi OpayzepoB Web: ogna cnermdikaiis SGML 3aiimae nonan 500

CTOPIHOK.

CnpoctuBmu SGML st Bukopuctands B Web, rpyna 3anpononysaia XML
(pexomengariss W3C mo crarycy Ha jtotuit 1998 poky). XML — ninmaoxuna SGML,
npuaoMy Jroouit aiicanii nokyMmeHT XML e niticaum nokymentom SGML. 1, sk 1
SGML, XML - e meTamMoBa, 1110 BU3HAYAE 1HIIII MOBU PO3MITKH JIs CICIU(PIIHIX
uineil. Hanpukiian, MoBa cuHXpOHI30BaHOi iHTerpanii mynsTumenia (Synchronized

Multimedia Integration Language, SMIL) 6a3yetscsa Ha XML.

Koncopuiym W3C, 3aknukarouu 10 Bukopuctaniss XML y Web, dbaktuano
MIPOTOHYE KO)KHOMY CKOHCTPYIOBATH OCOOMCTY MOBY JIJIsl CBOiX T1MEPTEKCTOBHUX

JOKYMEHTIB, IPUUOMY JIJIs1 PI3HUX JOKYMEHTIB 1€ OyyTh Pi3HI MOBH.

XML no3Bosisie Bu3HAUUTH (POpMaIbHUNA CUHTAKCUC MOBH, HAIPUKIIA
mpaBuia BKJIaJeHHs eaeMeHTiB. CeMaHTUKy MOXKHA, 3BUYaiHO, OMHUCYBaTH Ha

3BUYAWHIN aHIIACHKIA MOBI.

XML BUKOPHUCTOBYETHCS JIsi PO3MITKH CTaHAAPTHUX JOKYMEHTIB 6arato B
goMmy Tak camo, ik HTML. IIpote XML niepeBepiye ioro mpu poooTi 3i
CTPYKTYPOBaHUMHM JTAHUMHU, TAKUMHU, K pe3yJIbTaTH 3alUTy, MeTaiH(popMallis Ipo By30I

Web a00 eneMeHTH 1 TUIIM CXEMHU.
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Hokyment XML Burmsaae 6arato B yomy cxoxxum Ha HTML. Bin takox
CKJIAJIA€ThCS 3 TEKCTOBUX ()parMeHTIB, aHOTOBAHUX BKJIAICHUMH B KyTOB1 TYKKU
teramu. [Ipote, Ha Bigminy Bix HTML, 3MicT Tera 3aieXuTh Bil pericTpa, a KOKHHM

BIJIKpUBAIOUM TET TOBUHEH B YCIX BUIAJKaX MaTH MapHUM 3aKpUBAIOUNI TET.

XML (Extensible Markup Language) - € Ta MOBa pO3MITKH, 1[0 ONTUCY€E LLTUN
KJ1ac 00'exTiB AaHUX, Ha3BaHUX XML- nokymenramu. L{s MoBa BUKOPUCTOBYETHCS B
SAKOCTI 3ac00y ISl OTMCY TPaMMATUKH 1HITUX MOB 1 KOHTPOJIIO 32 TTPaBUIIBHICTIO
BIIOPsIKYBaHHS JOKyMeHTIB. XML He MICTUTb HIIKUX TEriB, MPU3HAYEHUX AJIs
PO3MITKH, a MPOCTO BU3HAYAE MOPSAJIOK X CTBOPEHHA. TaKuM UYMHOM, SKII0, HAIPUKIIA],
MU BBa)Xa€MO, 1110 JJIsl TO3HAUEHHS €JIEMEHTA rose y JOKYMEHTI HE0O0X1THO
BUKOpucTOBYBaTH Ter <flower>, 10 XML 103B0JIsi€ BUIBHO BUKOPUCTOBYBATH
00yMOBJIEHU HAMHU TET 1 MU MOKEMO BKJIFOUATH B JOKYMEHT ()parMeHTH, MOA10H1

TaKOMY:

<flower>rose</flower>

Takum unHOM, Y pO3pOOHUKIB 3'BISETHCS YHIKAJIbHA MOKJIMBICTh BUBHAYATH
BJIACH1 KOMaH]IH, 1110 JO3BOJISIOThH iM HalO1IbII € (DEKTUBHO BU3HAYATH JaHI, 1110
30epiraroThCsi B JOKYMEHTI. ABTOp JOKYMEHTa CTBOPIOE HOTO CTPYKTYPY, Oyaye
HEOOX1H1 3B'SI3KM MK €JIEMEHTaMH, BUKOPUCTOBYIOUYH Ti KOMaHIH, 1110 3310BOJIHHSIOTH
HOTo BUMOTaM 1 IOMaraeTbCsi TAKOrO TUITY PO3MITKH, 110 HEOOX1THO HOMY ISt

BUKOHAHHS OTepalliii mepenisiay, MouyKy, aHami3y nrokymenTa [ 1;67].

[Ile onHiero 3 oueBuAHUX NiepeBar XML € MOKITMBICTh BUKOPUCTAHHS ii B
SAKOCTI YHIBEpCaJIbHOI MOBH 3aMUTIB 70 cxoBuIl iH(popmailii. ChoroaHi B MUOUHAX
W3C 3naxoauThCs Ha pO3mIsiAl pobounii BapianT ctangapty XML-QL (a6o XQL), 1o,
MOKJIUBO, Y MaiiOyTHbOMY CKJIaJie cepilo3Hy koHkypeHiiro SQL. Kpim toro, XML-
JOKYMEHTH MOXKYTh BUCTYIATH B SIKOCT1 YHIKaJIbHOTO 3ac00y 30€peKeHHS JaHUX, 1110
MICTUTB Yy c001 OIHOYACHO 3aco0u it po36opy iHdopmarlrii i mpeacTaBieHHs ii Ha
CTOPOHI KJi€HTA. Y 1Ii#i 001acTi OJHUM 13 IEPCIIEKTUBHUX HANIPSIMKIB € 1HTerpaiig Java

1 XML - TexHOMOr1i, 110 T03BOJIsIE BUKOPUCTOBYBATH MOTYKHICTh 000X TEXHOJIOTIH MpH
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moOy0B1 MAITMHHO-HE3aJIEKHUX JOATKIB, 1110 BUKOPUCTOBYIOTh, KPIM TOTO,

yHiBepcallbHUM QopMmar naHux mpu oOMiHi iHPopMmarltiero [4;82].

XML no3BoJisie TakoX 3/11HCHIOBATH KOHTPOJIb 32 KOPEKTHICTIO JaHUX, 1110
30epiratoThCs B JOKYMEHTaX, POOUTH MEPEBIPKHU 1€pApXIYHUX CIIBBIAHOIICHb
yCepenrHi TIOKyMEHTa 1 BCTAaHOBIIOBATH €IMHUN CTaHIAPT HA CTPYKTYPY JOKYMEHTIB,
YMICTOM SIKUX MOXKYTh OyTH cami pi3HOMaHITH1 AaHi. Lle o3Hauae, o Horo MoxxHa
BUKOPHUCTOBYBATH MpHU MOOYI0BI CKJIATHUX 1HHOPMAIIIHHUX CUCTEM, Y KOTPHUX JTyKe
BRXJIMBUM € TTUTAHHA OOMIHY 1H(OpPMAIIIEI0 MK PI3HOMAHITHUMHU JI0IaTKaMH, 110
NpaLo0Th B OAHIN cucteMi. CTBOPIOIOUM CTPYKTYPY MeXaH13My 0OMiHY 1HQopMaIlii Ha
caMOMy IOYaTKy poOOTH HaJl POEKTOM, MEHEKep MOoxe 11030yTu cede B
MaiOyTHROMY BiJ] 6araThox mpo0ieM, MOB'sI3aHUX 13 HECYMICHICTIO BUKOPHUCTOBYBAHHUX

PI3HOMaHITHUMHU KOMIIOHEHTAMH CUCTeMH (DOpMaTIB JTIaHHX.

Ha ocnoBi XML y>ke chOTOIH1 CTBOPEHI TaKi BiJIOMI CTIeIiani30BaHi MOBH
po3mitku, sk SMIL, CDF, MathML, XSL, 1 ciucok po60o4nx MpOEKTiB HOBHX MOB, III0

3HaXomAThCs Ha po3rsial W3C, mocTiifHO monoBHIOEThCS [4;90].

1.1.3 Crpykrypa nokymenra XML

He o6mexyroun aBTopa sskuM-HeOyab (hikcoBaHUM Habopom TeriB, XML
JI03BOJISIE HOMY BBOJIUTHU Oynb-siK1 iMeHa. L{s1 MOXKJIMBICTB € KITFOYOBOIO JIJIsi aKTUBHOTO

MaHiHy.HIOBaHHSI JaHUMU.

[Tpuknan ans MOpiBHAHHS NPEICTaBIeHHS CIUCKY iMeH 1 aapec Ha HTML 1

Ha XML.
Ot ¢pparmerTr HTML:

<HI1>Editor Contacts</H1>
<H2>Im's: JbxoHaran DitHmken</H2>

<P>Ilocana: crapumii pegaktop</P>



<P>Bwunanns: Network Magazine</P>
<P>Bynuus 1 Oynunok: ['apicona, 600 </P>
<P>Micro: Can-dpaniucko</P>
<P>IlItar: Kanipopuis</P>

<P>Innekc: 94107</P>

<P>EnekTponHa nomra:

jangel@mfi. com</P>

Teru po3mimaroTh AaHi HA €KpaHi, aje HIYOTO HE MOBIAOMIISIOTh PO IXHIO
CTPYKTYDPY.
VY Bunanky XML toii e camuii pparmeHT Oyae noganuil y Takuii crnocio (1

30epexxennit y daitni EDITORS. XML).

<?xml version ='1.0" 7>
<?xml-stylesheet type="text/xsl' href="editors.xsl' 7>
<editor_contacts>
<editor>
<first name>Jonatan</first name>
<last name>Andjel</last name>
<title>chif editor</title>
<publication>Network
Magazine</publication>
<address>
<street>Garissona, 600 </street>
<city>San-Francisko</city>
<state>California</state>
<zip>94107</zip>
</address>
<e_mail>jangel@mfi.com</e_mail>

</editor>

12
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</editor_contacts>

Y XML teru He MmoxyTh Haknagarucs, sk y HTML, nmpore BoHu MOXYyTb
OyTH BKJIJIeH1 OMUH B ogHMi. HacmpaBi, BKIaJeHHS HaBITh PEKOMEHAYETHCA K 3aci0
CTBOPEHHSI iepapXxii JaHuX (MiAMOPSAKOBaH1 a00 piBHOTIPABHI BIAHOIIECHHS). SIK
OYEBUIHO 3 IPUBEIECHOTO MPUKIIATY, TaKl €JeMeHTH, K <first name> 1 <e mail>,

MICTATh JIaH1, y TOM 4ac gk iHmli (<address>) npucyTH1 TUIBKH 3 METOIO
CTPYKTYpYBaHHSI.

Teru nouarky 1 KiHIIS €JIeMEHTa € OCHOBHUMHU BUKOpUCTOBYBaHUMHU B XML
pO3MITKamHu, ajie HUIMH clipaBa He BUUepnyeTbes. Hanpukian, enemMeHTaM MOXyTh OyTu
npuBnacHeH1 arpulytu. L moxxnuBicTs ananoriuna HassHid B HTML, ne, nanpuknan,
eneMeHTy <table> moxe OyTu npuBnacHeHuit arpudyt align="center”. ¥ XML enemeHT
MO>K€ MaTH OJUH a00 OLIbIIE MOB'SI3aHUX 13 HUM arpulyTiB, IPUUOMY MPHU
YIOPSAKYBaHHI JOKYMEHTa BU MOKETE BUAYMATH iX CTUIbKH, CKUIbKU MOOAXKHETE,

Hanpukiaa <publication topic="networking” circulation="controlled”>.

JokymenTd XML MOXyTb MICTUTH IOCHJIaHHSA Ha 1HIII 00'ekTu. [locunanns
SBIISIFOTH COOOIO PSJIOK, IO TOUYMHAETHCS 3 aMIlepcanTa 1 3akiHuyeThes ;7. Li
MOCHUJIaHHS J03BOJSAIOTh, 30KpEMa, BCTABUTH B JOKYMEHT CHellialbHI CHMBOJIH.
[Nocunanus XML Ha 00'ekTn Halal0Th HAOAraTo O1IbIIE MOXKIUBOCTEH, TOMY 110 BOHU
MOXYTb [TOCUJIATUCS HA BU3HAYEH1 aBTOPOM PO3JUIH TEKCTY B TOMY K camoMy a0o B

HILIOMY JOKYMEHTI.

Hampuknan, mocuianss Ha 00'€KTH TO3BOISIOTH 3aCTOCYBATH 00'€KTHO-

OpIEHTOBAHUM MiIX11 MPU CTBOPEHHI )KypHAIIbHOI CTaTTI:

<article>
&introduction;
&body;
&sidebar;
&conclusion;

&resources;
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</article>

Haitnpoctimmit XML- 10KyMeHT MOXe BUIIIIaTH TaK, K 1€ MOKa3aHOo B

[Tpukmami 1

<?xml version="1.0"?>

<list_of items>

<item id="1"><first/>Ilepumii</item>

<item 1d="2">/Ipyruii <sub_item>mianyHkT 1</sub_item></item>

<item 1d="3">Tperiii</item>

<item 1d="4"><last/>OcTtannii</item>

</list_of items>

Y XML icHyroTh BiKpuBaroui, 3aKkpuBarodi i mopoxHi teru (y HTML
MOHSATTS MMOPOKHBOTO TATA TEXK ICHYE, alie CTeiajJIbHOTO HOTO MO3HAYCHHSI He

MOTPiOHO).

Tino noxymenta XML ckianaerses 3 enemMeHTiB po3MiTku (markup) i
0e3mocepeIHhO BMICTY TOKyMEHTa - naHux (content). XML - Teru npusHaueH1 1j1s

BU3HAYECHHSI €JIEMEHTIB JOKYMEHTA, IXHIX aTpUOYyTIB 1 IHIINX KOHCTPYKILI1H MOBHU.

Jrobuit XML-10KyMeHT MOBHUHEH 3aBXKIW MOYMHATUCSA 3 THCTPYKIIT <?
xml?>, ycepeanHi SIKOi TakO)K MOXKHA 3a7]aBaTH HOMEP Bepcii MOBHU, HOMEP KOAOBOI
CTOPIHKH ¥ 1HIII MapaMeTpu, HEOOX1H1 Mporpami-aHanai3aTopy B mpoiieci po3oopy

nokymenta [20;47].

1.1.4 IIpaBuna creopenHss XML-10kymMeHTa

VY 3zaranpHOMY BunaaKky XML- moKyMeHTH TOBUHH1 3a/I0BOJIBHATH TaKUM

BUMOIraM.

e ¥V 3arojoBKy JIOKyMEHTa MOMIIA€eThCs orojomeHHss XML, y sxomy

BKa3yeThCsl MOBA PO3MITKH JOKyMEHTa, HOMEP ii Bepcii 1 JomaTkoBa iHGOpMaIlis
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o KoXHMI BIAKpUBaIOYUH TET, 1110 BU3HAYAE JESIKY 0071acTh JaHUX Y

JOKYMEHT1 00OB'SI3KOBO MTOBUHEH MATH BIAMOBIIHHUI 3aKpPUBAIOUU TET
e YV XML BpaxoBy€eThCS PETICTP CUMBOJIIB

e Bci 3HaueHHs aTpuOyTiB, BUKOPUCTOBYBAHUX Y BU3HAYEHHI TET1B, TOBUHHI

OyTH B3ATI1 B JIANIKU

e Brmanenicts TeriB y XML cTporo KOHTPOIIOETHCS, TOMY HEOOX1THO

CTEXKHUTH 32 TIOPSAKOM CIIIIYBaHHS BIAKPUBAIOUMX 1 3aKpUBAIOYHX TET1B

e Bcs iHdopmaliis, 10 pO3TaIIOBYETHCS MIXK MTOYaTKOBUM 1 KIHIIEBUMH
Teramu, po3nsagaeTbcss B XML sik 1aH1 1 TOMy BpaXOBYIOTbCSI BC1 CUMBOJIH

dbopmaTyBaHHs

Sxmo XML- nokyMeHT He nmopyliye IpUBEAEHI TpaBuiia, TO BIH Ha3UBAETHCS
Gopmanvro-npasunrbHuM 1 BC1 aHATI3aTOpH, TPU3HAYEH1 A po36opy XML-

JOKYMEHTIB, 3MOXKYTh IIPAIIOBATH 3 HUM KOPEKTHO.
3 XML-n0okyMeHTOM MOB'A3aH1 TPU PiBHI KOPEKTHOCTI:

e [lpasunvro nobyoosanuti XML-TOKYMEHT - Lie TAaKU, y AKOMY €J1€MEHTH
NPaBWIBHO CTPYKTYPOBAHI y BUIVISLAL IEpeBa 3 KOPEKTHO PO3CTABICHUMU

BIIKPUBAIOUMX 1 3aKPUBAIOYNX TETAMHU.

o Mitouuti XML-10KyMeHT npaBUIILHO TTOOYTOBaHHM 1 MICTUTh TETH, 1110
BIJIMIOBI/Ial0Th OTOJIOIICHHIO TUIY TOKyMEHTa. BiH MICTUTh TUTHKH €IEMEHTH 1
3Ha4eHHs aTpulyTiB, 1m0 BiAnoBiAaroTh DTD. Xoua XML-g0oKyMeHT MOXKe

maroroBisaTucs 1 yurarucd 6e3 DTD, DTD icToTHO 1719 BCTAHOBICHHS J1€BOCTI.

o Cunmaxcuuno kopekmuuti XML-10KyMEHT 3HaXOIUTHCS 11032 KOHTPOJIEM

XML. Po3po0OHUK TaKkoro JOKyMEHTa BIAMOBIIA€ 32 MOTO JOTIYHY CTPYKTYpU3AIIIO.

[Ipote kpim nepeBipky Ha HopMaIbHY BIAMOBIAHICTH TPaMaTUIll MOBH, Y
JOKYMEHT1 MOXYTbh OyTH MPUCYTHIM 3aCO0M KOHTPOIIO HaJl BMICTOM JIOKyMEHTa, 3a

JOTPUMaHHSAM TIPaBUJI, III0 BU3HAYAOTh HEOOX1IH1 CITIBBITHOIICHHS MK €JIeMEHTaMH 1
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($hopMyI0Y0I0 CTPYKTYPOIO AOKYMeHTa. Hampukias, HacTymHHM TeKCT, Oyay4H IIJTKOM

npaBwiIbHUM XML- 1oKyMeHTOM, Oy/ie abCOTIOTHO O€3ITy3IUM:

<country><title>Russia</title><city><title>Novosibirsk</country></title></c
ity>

Ji1st Toro, o0 3a0e3neunT nepeBipKy KopeKTHOCTI XML-T0KyMEHTIB,
HE0OX1JHO BUKOPUCTOBYBATH aHAJI3aTOPH, 110 POOISATH TaKy MEPEBIPKY 1 HA3UBAIOTHCS

BepHu(DIKOBAaHUMH.

Ha croroanimHiil 1eHb ICHY€E 1Ba CIOCOOM KOHTPOITIO MpaBmiibHOCTI XML-
nokymenTa: DTD - Buznauennst (Document Type Definition) 1 cxemu nanux (Semantic

Schema). Busnauenns DTD- npaBun y XML He € HE0OX1AHICTIO.

1.1.5 Koncrpykuii MoBH

Bwmict XML- nokymenTa siBisie co60r0 HaOip eneMeHTiB, cekiii CDATA,

IUPEKTUB aHa13aTopa, KOMEHTapP1B, CIIEIICUMBOJIIB, TEKCTOBUX JaHUX.

EaemenTn 1anux

Enemenr - ue crpykrypHa oguannsg XML- nokymenTa. Bknagarouu cinoBo
rose y Taru <flower> </flower> , Mu BU3Ha4aeMO HEMYCTHI eI€eMEHT, Ha3BaHU M
<flower>, BMIiCTOM SIKOTO € rose. Y 3arajlbHOMy BUIIQJKy B SIKOCTI BMICTY €JI€MEHTIB
MOXYTb BUCTYNATHU SIK MPOCTUH TEKCT, TaK 1 1HIII, BKJIa/I€H1, €JIEMEHTU JOKYMEHTA,
cekiii CDATA, iHCcTpyKIIii 3 OTpalfoBaHHs, KOMEHTAp, - TOOTO MPAKTUIHO OyIb-sK1

yactuHu XML- nokymenra.

JIroOuii HeMmyCTUH eJIeMEHT TOBUHEH CKJIAIaTUCS 3 TOYaTKOBOTO, KIHIIEBOTO
TEriB 1 JaHUX, MK HUMU 3akitodeHux. Hanpuknazn, HactynHi pparmMeHTH OyayTh

CIICMCHTAaMHU.

<flower>rose</flower>

<city>Novosibirsk</city>
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,a 11l - Hi:

<rose>

<flower>

rose

HaGopoM Bcix eleMeHTIB, 10 MICTAThCSA B TOKYMEHTI, 3371a€ThCsl HOTO
CTPYKTYypa 1 BU3HAYAIOThCA BC1 iepapxivHi cniBBigHOmEeHHs. [[10cka Moaens qanux
NEPETBOPIOETHCS 3 BUKOPUCTAHHSIM €JIEMEHTIB Y CKJIa/IHY 1€papXiuHy CUCTEMY 3
MHOXHHOIO MOXKJIMBHX 3B'SI3KIB MK efleMeHTaMu. Harpukiaz, y TakoMmy MpHKJIaal Mya
OMHUCYy€EMO MicIie po3TanryBaHHs HoBoCHOIpChKHUX YHIBEPCUTETIB (BKa3yeMO, 10
HoBocuOipchkuit YHiBepcuTeT po3TaiioBanuii y Micti HoBocu0ipchKy, 1110, y CBOIO
4yepry, 3HaxouThcs B Pocil), BUKOPUCTOBYIOUH JUIsl IIbOTO BKJIAJICHICTh €IEMEHTIB

XML :

<country id="Russia">

<cities-list>

<city>

<title>HoBocubipcpk</title>

<state>Siberia</state>

<universities-list>

<university 1d="2">

<title>HoBocubipcokuit epxkaBuuit Texuiunuii YHiBepcuter</title>
<noprivate/>

<address URL="www.nstu.ru"/>

<description>myxe rapauil iHCTUTYT</description>
</university>

<university 1d="2">

<title>HoBocubipcokuii JepkaBHuii YHiBepcuteTr</title>
<noprivate/>

<address URL="www.nsu.ru"/>
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<description>Tex He moranoi</description>

</university>

</universities-list>

</city>

</cities-list>

</country>

[IpoBoasuM NOLIYK y LOMY JOKYMEHTI, porpama Kji€eHTa Oyze Cuparucs
Ha 1H(opMaIliio, 3aKJIaJIeHy B HOT0 CTPYKTYPY - BUKOPUCTOBYIOUH €JIEMEHTH
nokyMeHTa. To0To, K0, HAPHUKJIad, MOTPIOHO 3HANTH MOTPIOHUN YHIBEPCUTET y
MOTPiOHOMY MICT1, BAKOPUCTOBYIOUHY MIPUBEEHUHN (DparMeHT JOKYMEHTa, TO HEOOX1IHO
Oyzie MeperiTHyTH BMICT KOHKPETHOTO eJeMeHTa <university>, 110 3HaXOUThCs
BCEpEINHI KOHKPETHOTO eneMenTa <city>. [lomryk mpu npomMy, mpupoHo, Oyzie
HabaraTo OUThII €(PEKTUBHUM, HI’K 3HAXOJKEHHSI MOTP1OHOT MOCIIJOBHOCTI IO BCHOMY

JOKYMEHTY.

Y XML nokymeHTi, SIK MPaBUIIO, BU3HAYAETHCS X04a O OJIUH €JIEMEHT,
Ha3BaHWHA KOPEHEBUM 1 3 HHOTO MPOTpaMHU-aHAII3aTOPH TOYNHAIOTH TICPETJIS T

TOKYMEHTa. Y TPUBEICHOMY MPUKJIIAJIl MM €JIEMEHTOM € <country>

VY nedxux BUMAJKax TETW MOXKYTb 3MIHIOBaTH i YTOUHIOBATH CEMAaHTUKY THX
a0o0 1HIMX (parMeHTIB JOKYMEHTa, 110 Pi3HOMY BH3HAYaIOYU Ty caMy iH(opmallito, TUM
caMHUM HaJlalouM J10JIaTKy-aHaIi3aTopy LbOTO TOKYMEHTA 3BEI€HHS PO KOHTEKCT

BUKOPHUCTAHHA OIIMCYBAHHUX HAHUX.

VY Bumajky, SKIIO €JIEMEHT HE Ma€ BMICTY, TOOTO HEMA€E TaHUX, K1 BIH
MOBUHHUN BU3HAYATH, BIH HA3UBAETHCS MOPOXKHIM. HeoOX11HO TUTbKK maM'aTaTu, 10
MOYATKOBHH 1 KIHIIEBU TETW MOPOKHBOTO eJIeMeHTa HiOu 00'eTHYEThCS B OJIMH, 1 Tpeda
00O0B'SI3KOBO CTAaBUTH KOCY PUCKY MEPEl KyTOBOIO 3aKPHBAIOYOI0 (HAMPHUKIIA,

<empty/>;)



KomenTtap

Komenrtapsimu € Oyap-sika 0061acTh JaHUX, MOMIIIEHA MK TTOCI1JOBHOCTSIMU
cuMBOIIIB <! -- 1 --> KoMeHTap MpomycKarThCs aHAII3aTOPOM 1 TOMY MpU Po300pi
CTPYKTYpH IOKYMEHTA B AKOCT1 3HAUyIIO1 iH(pOopMallii He pO3IISTAETHCA.

ATpudyTH

SIk110 mpu BU3HAYECHH1 €JIEMEHTIB HEOOX1/THO 3aJIaTH SIKICh MMapaMeTpH, 110
YTOYHIOIOTh MOTO XapaKTEePUCTUKHU, TO € MOXKIIMBICTh BUKOPUCTOBYBATH aTpuOyTH

eneMmeHTa. ATpuOyT - 11e mapy "Ha3Ba" = "3HaueHHs", 0 Tpeda 3a7aBaTu MpH

BHU3HAUEHHI €JIEMEHTAa B MoYaTkoBomy Tery. [Ipukian:

<color RGB="true">#f1f08ff</color>
<color RGB="false">white</color>

abo

<author 1d=0>Ivan Petrov</author>

[Tpuknagom Bukopuctanns arpu0yTiB y HTML € onuc enemenTa <font>:
<font color="white” name=""Arial”’>Black</font>
CrneniaJbHI CHMBOJIH

Jliist TOoro, MO0 BKJIIOYUTH B JOKYMEHT CHMBOJI, BAKOPUCTOBYBAHHIMA TSI
BU3HAYCHHSI SIKUX-HEOY/Ib KOHCTPYKI[ili MOBH 1 HE BUKIIUKATH TPU [[bOMY ITOMHJIOK Y
mpolieci po30opy Takoro JOKYMEHTa, MOTPIOHO BUKOPUCTOBYBATH HOTO CcrieIiaIbHUN
CUMBOJIbHHI 260 uncinoBuii inentudikarop. Hanpuknan, &lt; , &gt; &quot; ado

&#036;(necarkoBa popma 3amnucy), &#xla (mectHaanarepuyHas) i T.1.
JAnpexTHBHM aHaJi3aTopa

[HCTpYKIIIT, MpU3HAYEH] A7 aHAI3aTOPiB MOBHU, OMMUCYIOThCS B XML
JOKYMEHTI 3a JOTIOMOTOIO CIIeliaIbHUX TeriB - <? 1 7 >;. [Iporpama kiieHTa
BUKOPHUCTOBYE 111 IHCTPYKIII1 U1 KEPYBaHHS MPOIECOM PO300pYy TOKYMEHTA.

Haii6inp111e yacTo 1HCTPYKI[i BUKOPUCTOBYIOTHCS IMPU BU3HAYEHH] THUITY IOKYMEHTA

19
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(manpukinan, <? Xml version="1.0"? >) abo cCTBOpeHH1 MPOCTOPY IMEH.

CDATA

Po3ainu cMMBOJIBHBIX TaHMX - 1€ YaCTUHH JOKYMEHTA, aHaJl130BaH1
BUHATKOBO SIK CUMBOJIBbHI J1aHi, 110 HE MAAaI0ThCs PO30OPOBI, ajie, y BIIMIHHOCTI B

KOMCHTapiB, BUKOPHUCTOBYIOTHCA 3aCTOCYBAHHAM, BUITIAJAIOTh TAK:

<I[CDATA[
Lle#i TekcT, HABITh SAKIO BiH MICTUTh 1HCTPYKIIii JavaScript abo enemeHTH
kony HTML, taki, sik <B>xupuuii mipudt</B> abo <H1>3aronoBok</H1>, ne

MiAa€ThCS TPAMaTUIHOMY PO300pOBI. 3aMiCTh IILOTO BiH BiIOOpaXkaeThCs K ICTH.

1>

Tadaumi cTuJIiB

Tabmui cTumiB y3aradni, 1 kackagui Tabnuui ctuniiB (Cascading Style Sheets,
CSS) 30kpema, 103BOJIAIOTH BIJOKPEMUTH CTPYKTYPY ¥ BMICT JOKYMEHTA BiJ] p1BHSA
npencrasieHHs. Y 3actocyBanHi 10 Web 1 HTML nie o3nauae, mo moBa HTML nHe
MICTUTH y CO01 Mpe3eHTAIIHHUX MOKIIMBOCTEH: XapaKTep MpeacTaBIeHH POpMy€eEThCs

OKPEMHUMH 1HCTPYMEHTAIBHUMU 3aCO0aAMHU.

Texnonoris CSS nomiTHO crpoliye yHOpsSAKYBaHHS 1 CYyIPOBIiJl JOKYMEHTIB.
CtBOpUBIIHN OJHY TAOIHITIO CTUJIIB, BU 3MOKETE BUKOPUCTOBYBATH 11 B COTHSIX
nokymeHTiB. Baxe B CSS1, nepmioi Bepcii CSS, Oynu nependadeHi e1eMeHTH YABICHHS,

y3araii HemuciauMmi B HTML (manpuxnan, perymoBanHs Qpi3UdHUX pO3MIpiB MIPUPTIB).

XML/CSS sk meToz nmy6mikarii MO>KHa 31CTaBUTH 3 BAKOPUCTaHHIM
MPOrpamMHOro 3aco0y OMpaIfoBaHHS TEKCTIB, 110 MIATPUMYE CTUII1 a00 MaKpPOKOMaH/IH:
XML/CSS 3niiicHI0€ CTPYKTYpYyBaHHS JTOKYMEHTIB, ajlé BUHUKAl0ua CTPYKTypa HE Mae

HE3aJIe)KHY 3arajlbHOOCTYIIHY CEMAHTHUKY.

CSS mMoxyTh City)uTH 1 1711 popMaTupoBaHus JokyMeHTiB XML, ane 1ie He

nyxe ynanuii Bubip. ['onoBHa nepeBara XML y Tomy, 110 BoHa nogae gpopmar
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JOKyMEHTa, JUIsl MOKJIMBUX MaHINY/AMiH, y BUAL 1epeBonoaiOHo1 cTpykTypu. Ha xaib,
CSS He cipoMOKH1 B3a€EMOMIATH 3 IEPEBOM 1 MOXKYTh TUIbKU (DOPMATYBATH JOKYMEHTH
XML «sik BoHM €". Bu MOXeTe BUBECTH IOKYMEHT Ha e€KpaH y Oyab-sikoMy (opmari, ane
HE MOKETE 3/[ICHUTH AKECh BUOIPKOBE MPEICTABICHHS MOTO TaHUX 0€3 3aCTOCYyBaHHS

MOBH CIICHApIiB.

Jlani oOMesxeHHs npu3Beiu 10 cTBopeHHs XSL. HaliGinbie BaxxinBa
ocobmuBicTe XML 1 cynmyTHBOT HOMY T€XHOJIOT11 pO3IMIMPIOBAHOT MOBH TaOIHIlI CTUJIIB
(Extensible Stylesheet Language, XSL) ckianaerbes y BinaiieHH1 GOpMaTUPOBAHUS Bij

iHpopMmaIliitHoro HamoBHEHHS [ 3;54].

Tabmuui ctuniB XSL onucytots, sk 1okymMeHTHn XML noBuHH1
nepeTBoproBaTucs B iHII opmatu, Taki, sk HTML a6o RTF. Ane tabmumi ctunie XML
- I1e MOCh OUTBINE, HIXK MPOCTO TIEPETBOPIOBaYl (POpMaTiB; BOHHU TAKOXK HAJIAIOTh
MeXaHI3M ISl MaHIyTI0BaHHS JaHUMU. Hampukiaz, 1aHi MO>KHAa COPTYBaTU, pOOUTH

110 HUM TIOIIYK, BUJIAJISATH a00 JTo1aBaTu MpsMo 3 Opaysepa.

XSL cipoMokHA TakoX 3A1HCHIOBATH YMOBHY TpaHC(HOpPMAIIiI0 BUBEACHHS B
3aJIe’KHOCT1 B1Jl 3HaYE€Hb PI3HOMAHITHHUX €JIeMEHTIB a00 arpuOyTiB. bk Toro, BoHa
JI03BOJISIE 3AIMUTYBATH JIaH1 3 BAKOPUCTAHHIM MHOKHHU PI3HOMAHITHHX OTNIEPaTopiB
11abJI0HIB, CHMBOJIIB MiJCTAaHOBKH, (PUIBTPIB, OYJIEBBIX OMEPATOPIB 1 BUPAKEHD
MHOXKUHHA. XML 1 XSL HiSKMM 4MHOM He TIpu3HayeH1 1ig 3aMinu SQL, 1o Toro x
HaBPsJ UM 3HANJEThCA 0araro 6akarounx Oepertu cBOi 0a3u JaHuX O0e3MOoCepeaHbO Y
¢dopmari XML. Ilpore XSL BiqunHsI€ MOKIUBICTh PI3HOMAaHITHOT'O IMOLIYKY MO IaHUM
MICJIs iX 3aBaHTaKEHHA B Opay3ep. Bam Hikomu Bxke HE 3HAIOOUTHCS BUKOPUCTOBYBATH

U1 IOIYKY 1H(OpMallii NpUMITHBHY BMOHTOBaHY KoMaHy Opay3epa Find.

3naynuit noteHIiaa XML y SkocTi mpOMIDKHOTO TPOTrpaMHOTo 3a0e3MmeueHHs
MIIKPIMITI0ETHCS 00'eKTHOIO0 Mozeto nokymeHTa (Document Object Model, DOM),

Bepcis 1.0 sxua O6yna npuitHsaTa B sskocTi pekomenaaiii W3C y sxoBTHI 1998 poky.
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Buznauenns Tuny loxkymentiB (DTD)

Sxmo teru 1 ennemeHTH XML BUKOPHUCTOBYIOTHCSI BUHATKOBO 3apajv
3py4YHOCT1 Ha BalIOMY BiIacHOMY By3111 Web, TO He Ma€ HiSIKOTO 3HaU€HHS, 1110 BU J1a€Te
UM €JICMEHTaM 1 TeraM IMEHa, 3MICT SKMX BIAPI3HIETHCS BiJl CTAHIAPTHOTO 1 BITOMHI
TUIBKY BaM. SIKIIO K, 3 IHIIOTO OOKY, BU XOUeTe HaJlaBaTH JlaH1 30BHIIIHBOMY CBITY U
ofiep>KyBaTH iH(OpMaIlito BiJ mapTHEPIB MO OM3HECY, Te 1151 0OcTaBUHA HAOyBae
Benu4e3He 3HaueHHA. EnemenTu it arpulyTH MOBUHHI BXKUBATHUCS BAMU TOYHO TaK CaMo,
AK 1 BCIMa 1HIIMMU JTIOAbMH, 00 TpUHANWMHI BU MIOBUHH1 JOKYMEHTYBAaTH T€, 1110

poowurte.

Jl1s 1bOTO BUKOPUCTOBY€ETHCS BU3HAYEHHS TUIIB T0KyMeHTiB (Document
Type Definition — DTD). 36epexeni Ha mouaTky ¢aitia XML a6o Ha3oBH1 y Bui (aiina
* DTD, ui BU3HaYeHHs ONMUCYIOTh 1HGOpMaLiiiHy CTPYKTYpY HokymeHTa. DTD
MepPEePaxoByIOTh MOXKJIMBI IMEHA €JIEMEHTIB, BU3HAYAIOTh HAsABHI aTpUOyTH TSI KOKHOTO

TUIIY €JIEMEHTIB 1 ONUCYIOTh CIIOIY4YyBaHICTh OTHUX €JIEMEHTIB 3 IHIIUMHU.

KoxHuit ps1oK y BU3HaU€HH1 TUITY JOKYMEHTa MOX€E MICTUTHU JAEKJIapalito
TUIy €JI€MEHTAa, IMEHYBaTH €JIEMEHT 1 BU3HAUYaTH TUIl JaHUX, 110 €JIEMEHT MOXKe

MICTUTH. BOHa Mae Takui BUTIIAL

<IELEMENT im's_enemeHnTa
(THN_aHux)>
Hamnpuknan, nexnapaiiis BU3Ha4a€e eIeMeHT 3 iM'siM publication, 1o MiCTHTh

CUMBOJIbHI 1aH1 (TOOTO TEKCT).

eKJlaparisi BH3HA4Ja€ eJiIeMeHT 3 IM'ssMm special report, o MiCTHUTB
i, b

nigenemenTH article 1, article 2 1 article 3 y 3a3HaueHOMY MOPSIAKY, HAIPUKITA:

<special report>
<article 1>XML:uac npuiimmos</article 1>
<article 2>XML nepeBepurye came cebe</article 2>

<article 3>KepyBaHHs MepekaMH 1 CHCTEMaMU 3a IOTIOMOT OO
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XML</article 3>

</special report>

[Ticnst Bu3HaueHHs enemeHTiB DTD MOXXyTh TakoK BU3HA4YaTH aTpuOyTH 3a
nonomororo komanu !ATTLIST. Bona Bka3ye eieMeHT, iIMEHY€ MOB'I3aHUMN 13 HUM
arpuOyT 1 noTiM onucye Horo npunyctumi 3HaueHHs.! ATTLIST no3Bosie ynpasnaru
arpuOyTamu 1 6ararbMa IHIIMMH 3aco0aMu: 3a/1aBaTH 3HAUEHHS M0 3aMOBYEHHIO,
3HUULyBatd npooinu 1 T.A. DTD mMoxyTh Takoxk MicTuTH neknapauii !ENTITY, ne
BHU3HAUYAIOTHCS MOCWIAHHS Ha 00'ekTH, a Takoxk neknapaitii INOTATION, mo Bka3yroTh,
o pobutu 3 nBiikoBuME (aiinamu He y popmati XML.

Cepito3He 1 neuio Haa3Buyaiine oomexenHnss DTD nonsrae B Tomy, 1110 BOHU
HE TIPUITYCKAIOTh TUIII3AIlll JaHUX, TOOTO 0OMEXYIOTh 1aH1 KOHKPETHUM (pOpMaToOM
(TakumM, SIK mata, IiJae Yuciio abo YMCIIo 3 MmiIaBaruoio Toukor). DTD BUKOpHCTOBYIOTH
IHIIKUN cuHTakcuc, Hibk XML, 1 He nyxe-1o 1HTYiTUBHO 3po3ymiii. [1o Ha3BaHuX
npuunHax DTD OynyTh, HanieBHO, 3aMIHEH1 Ha OUIbII MOTYKHI 1 IPOCT1 Y BUKOPUCTAHH1

cxemu XML, po6GoTa Haja Akuii BeeThCA B TaHUM Yac.

CxeMH JaHHUX

Cxemu ganux (Schemas) € anpTepHaTUBHUM 3aCO00M CTBOPEHHS MTPABHUII
nobynoBu XML-nokymeHnTiB. ¥ nopiBHaHHI 3 DTD, cxemu MaroTh O1IbIII TOTYXKH1
3aco0u JJis BU3HAYCHHS CKJIAHUX CTPYKTYP JaHUX, 3a0€3MeUyI0Th OUTBII 3p0O3yMUTHI
3acib onmucy rpaMMaTHKH MOBH, CIIPOMOYKH1 JIETKO MOJIEPHI3YBaTUCS 1 PO3IINPIOBATHUCH.
be3yMOBHOIO TIEpeBaror CxeM € TaKoX Te, 110 BOHU JI03BOJISIIOTH OMUCYBAaTH MPaBHIIa

s XML- nokymenTa 3acobamu camoro x XML.

[Ipote 11e He 03HAYae, MO0 CXEMU MOXKYTh IIUTKOM 3amMinuTi DTD-omucu - nei
3aci0 BU3HAUYCHHS TPAMMATHKH MOBH BUKOPHCTOBYETHCS 3apa3 MPAKTHYHUMH BCIMa
BepudikyrounMu ananizatopamu, XML 1, 611b111 TOTO, CaMi cxemH, sk 3BU4aitHi XML-
€JIeMEHTH, TeX onucyoThcss DTD. Ane cepito3Hi MOKIMBOCTI HOBOT MOBH 1 ii
BIZTHOCHO{ ITPOCTOTH, OE€3yMOBHO, J1al0Th M1JCTaBU MIATBEPKYBaTH, 10 MaHOyTHIH

CTaHJApT 3HAIEe MIUPOKE 3aCTOCYBAHHS B SIKOCT1 3pyYHOT0 i €(peKTUBHOTO 3aC00y
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NEePEeBIPKU KOPEKTHOCTI YHOPSAAKYBaHHS JTOKYMEHTIB.

B nanwii yac y W3 koHcopiiymi itie poboTa Haj mepioio crnenudikaiiero

cxeMm gaHux [3;47].

Koncopuiym World Wide Web (W3C) He 30upaeThcs 1aBaTH CBOE
O6nmarocnoBeHHs HiSKUM goaaTkaM XML (y tepminonorii XML «gonatkoM" Ha3uBaeThCs
OTIHC Tajy3e€BUX TEPMIHIB 32 JIOMIOMOTOI0 JesKoro Habopy TeroB XML). [Hmmmu
CJIOBaMH, KOHKPETHI BEpTUKAJIbHI pUHKHU MTOBUHHI CAMOCTIMHO Y3TOJUTH yCepeaInHi
raixy3i iMmeHa ais cBoix 00'ekTiB. LL[o6 cipusTi BIZKPUTOCTI 1 Iepea0auyBaHOCTI pU
ynopsiakyBanHi cxeM XML y BepTukanbHuX rany3sax, Microsoft BucyHyna iHiliaTUBY,
Ha3BaHy BizTalk. 3a cranom Ha ceprienb 1999 poky 1110 iHIIIaTUBY MiATPUMAIIO TIOHA

25 komriauii.

3okpema BizTalk siBnsie coboro He 110 1HINIE, AK CycninbHUM cepBep Web, e
MyONIKYIOTHCSA BC1 CXEMH, 3alIPOTIOHOBAH] /111 BAKOPUCTAHHS B PI3HOMAHITHUX Tay3sX.
[Ipote BizTalk He cTaBUTH CBOEIO HULTIO 00'€IHATH BC1 ramysi B CIpoOi CKIACTH OJHY

riraHTChKY CXEMY JUIsl YCIX BUKOPUCTOBYBAHHX y AKOMY O TO Hi Oyno 6i3Heci JaHuX.

BizTalk cknagaeTbcs 3 TppOX OKpeMux enemMeHTiB. [lo-mepiiie, 11e cxoBuiie Ha
cepBepi Web pazom 13 pexkoMeHgamissmMu 1 reramu XML, BUKOPUCTOBYBaHUMHU 151
J0AIaBaHHS HOBUX cxeM Y cxouie. [To-apyre, 1ie po3poOka mporpaMHOro NpoaykKry,
cepsepy BizTalk. I mo-tpere, e OynyTh IHTEpaKTUBHI OCIYTH Ha 0a31 TEXHOIOT1]

BizTalk [5;116].
Biamosa Big DTD

VY Tomy, 110 cTOCY€eThCA BigoOpakeHHs Tany3eBux nanux, BizTalk Buxonuthb
13 0e3nepCneKTUBHOCTI BU3HaUeHb TUMIB AoKyMeHTIB (Document Type Definition,
DTD). 3amicts Toro mo6 3aoxouyBaru po3pooky XML DTD, npuxunsauku BizTalk
OMMMCYIOTH CBOT iepapxii manux 3a nonomoror XML Schema (sik mependayaeThes, ek

CTaHJapT MOBUHEH NMpUNTH Ha 3aminy DTD).

B nanuit vac W3C Hamaraerbcsl y3roidTy pi3HOMaHITHI M1JIXOIU JIO0 CXEM, ajie
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3arpornoHOBaHa Bepcis ctanaapty - XML Schema - nae noctatHbo sicHe ysIBIEHHS PO
Te, sik Oyne Bursgaatu 3amina DTD. XML Schema mae 3HaqH0 OUTbII ITMPOKI
MOXIUBOCTI, HK DTD, mpudyomMy onucu naroThes 3a 1onoMoror 6e3nocepennbo XML,

0e3 CTBOPEHHSI 11I€ O/IHIET CUCTEMH PO3MITKH, SIK Toro otpedye DTD.

DTD uinkoMm 10cTaTHbO AJis 0230BOrO BU3HAYEHHS JOKYMEHTA, ajie BOHU
MaroTh JIeKiIbKa HepomikiB. [lo-mepie, Bonu narothes He HAa XML. 3 orsiny Ha
BHUCOKHI CTYIIIHb aIaliTOBAHOCTI 1 po3IHMproBaHicTh XML, HasgBHICTH 1€ OJTHOTO

dbopmaty 171 BU3HAUCHHS IOKYMEHTIB € 3aiBOIO.

[To-npyre, enementu DTD ycepeauni nokymenta XML notpeOyoTh MOBHOTO
BU3HAYEHHSI YChOTO, L0 3HAXOAUTHCS YCEpPEeIUHI HUX €JIEeMEHTIB. IHIIUMU clioBaMu,
HISIK1 M1JIEJIEMEHTH «Ha MEePCIEKTUBRY" HE MPUITYCKAIOThCS - AKIIO TakKi Oy1yTh NPUCYTHI
B JIOKYMEHTI, T€, 10 BU3HAYEHHIO, JOKYMEHT He OyJie OyTH MpaBUIbHO CKIIaJeHUM. Tum
yacoM Bu3HaueHHss XML Schema BUKOPHCTOBYIOTH MOZIEIb BIAKPUTOTO

1H(GOPMAIIITHOTO HAMIOBHEHHS, Y KOTPOi HEBU3HAYCH1 €JIEMEHTH I[IIKOM MIPUITYCTUMI.

[To-tpete, DTD 006MeXyIOThCS TUTBKU TPAaMaTHKOIO 1 CHHTaKCHUCOM (TOOTO
BITHOIIICHHSIM OJHOTO €JIEMEHTA JI0 1HIIOT0), To/l Sk XML Schema moxe Takox
3aaBaT Oe3rmocepeHi 0OMEKCHHS Ha THII JaHUX, IO eJIEMEHT Moke MicTuTH. Lle
3HAYHO CIIPOIIY€ peari3aliio nepenadi Jauux J0aTKa B MOPIBHSAHHI 3 OUIBII
TPaJUIIHHAM TEKCTOBUM JIOKyMEHTOM. Hampukiam, TOYHO Tak caMo, K Ie pOOIsITh
PO3p0o0ITIOBadl B MOBaX MPOTrpaMyBaHHS, BU MOXKETE SIBHO 3a3HAYUTH, 1110 JaHa 001acTh
30epeKeHHS] MOYKE MICTUTH TIJIBKH 1IeJIOUMCIICHHbIE JaHl. Hapemri, po3pobitoBadam,
10 MPaIioioTh y cepenosuiiax Wintel, Oyne mysxe 3pydno e odcraBuHa, mo XML
Schema nerko BimoOpaxkaetbcst Ha Microsoft Document Object Model. Takum unnoM,
10 TpaIftoe 3 fokymeHTamu XML mporpama Moske 3alpoCUTH Y BIAMOBITHOT CXeMU
HasBHE BU3HAYCHHSI JIJIS €IEMEHTA JOKYMEHTA 10 cBoeMy BuOopi. Koy Bunisiae B

TaKWuM CII0Ci0:;

var bookNode = doc. documentElement

[Ipote 5K xe Oyae BUMISIAATA CaM TOKYMEHT, III0 MICTUTh CXEMY, 3CEPEeIUHU?



26

[To-mepiire, Bin Oyze mictutu Terd XML, 1110 MOB1IOMIISIFOT, TIO 1€ CXeMa, Ha 3pa3oK:

<Schema name="schema sample 1">

... BMICT CXeMH

</Schema>

KoxHuil MyHKT ycepeauHi cxeMH 00'sIBISETHCS MOTIM 1HAUBIAYAJIbHO,
PUYOMY OCOOJIMBOCTI KOXKHOTO €JIeMEHTa pO3IIU(PPOBYIOTHCS 3a T0IIOMOTOI0

BKJIaJ€HUX TCI‘iB, HaIIpHUKJIAaId:

<ElementType name="PERSONA" content="textOnly" />

BU3HaAYae eJgeMeHT <Inventor> K 34aTHUI MICTHUTH T1JIbKHA TEKCTOBI JaHI.

[ToniOHI cXeMU MOXKYTh BUSBUTHUCS Ty>KE€ BaXKK1 JIs1 YUTAHHS, aJie BOHU JIETKO
MiAaI0TECA POo300pOBI 3a A0MOMOro0 iHCTpyMeHTIB XML. [Hmmmu ciioBamu, Bam He
Oyne moTpiOHO creriaabHUu peaakTop Ans podbotu 3 qokymeHToM XML Schema, gk y

punaaky DTD.

VY Bumnanky mpaBui Ha 6a31 XML nns popmariB koMepiiiHUX JaHUX MOXKHA
BUKOPHUCTOBYBATH JJIs BIIOOpa)keHHs OHIET CXeMH Ha JIPYTy BMOHTOBaHI1
(GyHKIIIOHATBEHI MOXKIIMBOCTI MepeTBopeHHss XML - po3mmproBaHa MoBa TaOJIUIIb

ctuiiB (Extensible Stylesheet Language, XSL).

Ha 3aransnomy piBHi BizTalk Framework nmotpe6ye, mo6 Bugasii XML
Schema mpuTpumyBanncs BUSHAYEHUX peKoMeHallii. Tak, Teram mpornoHyeThCs
JaBaTH OCMHCJICH] IMEHA 31 3pO3YMLUTMM HECKOPOUEHUM HAIMMCAHHIM; 111 IMEHA TOBUHHI1
BIZMOBIIaTH (YHKI[IOHAJILHOMY MPU3HAYEHHIO 1H(OpMAIlii, a He 11 MICII0 B MPUBATHIH
CTpyKTypi nanux (Hanpukian, «PartLocation" 3amicts «PartFieldFourteen"), a
iH(OpMaIIis, 0 MICTUTHCS B TETY, HE TTOBMHHA NOTPeOyBaTH CIEiaIbHOTO, BIAMIHHOTO
Bin XML, nexonyBaHHs (HanmpHKiIad, MO3HAYEHHS BAJIIOTH IPOIIOBOT CyMU MIOBUHHO

30epiratucs y Bui eneMenta XML, a He mpueqHyBaTHCS 10 CyMu 5K y «$30US").

HeooOxigunmu cknagoBumu BizTalk Framework € criemianabHi, 3araigbHi 11

Bcix ranyseit Teru XML. Li Teru moxknmkaHi 3BIIbHUTH PO3pOOIIOBaYiB BiJ TYpOOT 13
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MIPUBOJIY TPHhOX HAMBAXKIIMBIIIMX MPoOIeM B3aemo/ii qoaarkis. [lo-nepiue, Big TOro, SIK
JlaH1 TIEPEIat0ThCs 3 OTHOTO J0JaTKa B IHIIWMN; TO-APYTE, BiJ TOTO, K «BUKIUKATH"
HIIMI T0AaTOK - BIAMPaBICHHS A0AaTKy naHux y ¢gopmati XML nmoBuHHO OyTH

AOCTAaTHbO, IMO-TPECTE, Bi):[ TOI0, y AKOMY NOPAAKY IMOBMHHI BUIUIMBATH €JIEMEHTHU JaHUX.

OpuH 13 TeTiB BU3HAYAE KO, 3a JOIMOMOTO0 sikoro XML mporpama, 1o
npuiiMae nani y ¢opmari, MO>ke BCTAHOBUTH, 1110 3a cxema BizTalk BUKopuCTOByEThCH.
3a 1OMOMOTOI0 IHIIUX TET1B JOJATOK MOXKE 3'ICYBaTH, XTO € BIANPABHUKOM JIAHUX, 1110

BIJIMIPAaBHUK BiJl HHOTO XOU€ 1 KOMY JIaH1 TOBUHHI1 OyTH MOTIM NIepeaaHi.

Jns 3a0e3neyeHHs cymicHocTi 1okymeHT BizTalk moBunHMI mounHatuc 1,
BIJIMIOBIIHO, 3aKkiHUyBaTucsa TeroM BizTalk, mo6 ogepxyBad 3HaB, 110 BiH BCTYNHUB y
cektop BizTalk. Ter MsgType 3amae npoctip imen XML (Balry KOHKpETHY CXeMYy), IO
BU3HAUYaA€ MPUIYCTUMI €JIEMEHTH JOKYMEHTa. ToMy 110 Balia cXxeMa BUKOPHCTOBYE
¢dopmar gannx XML, To THI 1aHUX, KOTPUMHU BH HAIOBHIETE CBIA TOKYMEHT, Oyze
JIETKO BCTaHOBUTH. HaperTi, B MOKeTe TaKOXK BCTABUTH OJIOK MapIIPyTHUX

JTOKYMEHTIB, HATIPUKIIAJ:

<Route>
<From locationID="11111111"
locationType="DUNS"
process="" path=""handle="3"/>
<To location]D="222222222"
locationType="DUNS"
process="" path=""

handle="23CF15"/>

</Route>

BizTalk Framework HI9Or0o HE TOBOPHUTH PO TE, K1 AaHI TOBHHHI BXOJIUTH B
YOTUPHOX arpulyTa TEriB 1, BOHA MMPOCTO BCTAHOBIIOE MPU3HAUYEHHS KOXKHOTO 3 HUX.

Teru location ineHTH(]IKYIOTH MEpEXKHUN By30J1 (MOXKIUBO, 3a qorioMororo URL), kynu

HaNpaBIAETHCS JOKYMEHT, Y TOU 4ac sk Teru process 1 handle Bu3HauaroTh 10AaTOK 1
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KOHKPETHUH MPUMIpHUK (HAIPHUKIIad, HOMEp TPaH3aKIMH), 10 SIKOTO BIAHOCSATHCS JIaHi.
Ter path cayxuth cBOro poay BMICTUIHIIEM, JIe TPOMDKHI CEPBEPU MOXKYTh OEeperTu
BIIOMOCTI1 PO AaTy ¥ iHIIy iHpOopMalliro, o6 MapmpyT (1 32 TOMOMOTOI0 PO3IIUPEHHS

3BOPOTHHI MapuipyT) OyB BUIUMHI YCIM CEpPBEPAM Y3JIOBXK IIJIAXY.
Biznec-moaean BIZTALK

Microsoft BunmycTuth cepBepHUil MpOAYKT [ist peryntoBanHs oominy BizTalk-
CyMicCHUMH MoBioMIeHHAME XML Mix nmapTHepamu o 6i3Hecy (OeTa-Bepcis
HanpuKiHii oceHi 1999 poky; roroBuii NpoayKT MOBUHHUN BUUTH micias Windows

2000).

Sk e BUIIAIA€

[HCTpYKIIIT B cXeMax CKiIalaloTh HAO1p MpaBuil, BUKOPUCTOBYIOUH SIKUH,

mporpama-KiieHT Oyae poOUTH BUCHOBOK PO T€, KOPEKTHUN JOKYMEHT a0 Hi.
Cxema gaHuX, HAIIPUKJIAJl, MOXKE BUTJISIATH TAKUM YHHOM:

<schema id="OurSchema">
<elementType id="#title">
<string/>

</elementType>
<elementType id="photo">
<element type="#title">
<attribute name="src"/>
</elementType>
<elementType id="gallery">
<element type="#photo">
</elementType>

</schema>

SIK1o0 MU BKJIFOUMMO TIpHUBEACHI paBuia Bcepeanny XML- qokymenra,

mporpama-KiIieHT 3M0’Ke BUKOPUCTOBYBATH iX A1 nepeBipku. ToOTO, BOHA Terep 3MOXKe
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BU3HAYMUTH, 110 PABUWIBHUM Oynie OyTH TaKuil parMeHT:

<gallery>

<photo id="1"><title>My computer</title></photo>
<photo id="2"><title>My family</title></photo>
<photo id="3"><title>My dog</title></photo>
</gallery>

, A HEKOPEKTHHUM LEH:

<gallery>

<photo id="1"/>

<photo index="2"><title>My family</title></photo>

<photo index="3"><title> My dog
</title><dogname>Sharik</dogname></photo>

</gallery>

Bci koHcTpyKI11ii MoBH cxeM onucyroThes ipaBuiamu "XML DTD for XML-

Data-Schema".
0OobJ1acTh CXeMH JaHUX

CTBOpPIOIOYM CXEMH IaHUX, MU BU3HAUYA€MO B JJOKYMEHTI CTeIlabHUAN

eneMeHT, <schema>;, ycepennHi sskoro MICTSITBHCSI OTTMCHU TIPABUIT:

<schema id="OurSchema">

<!-- MOCIIIJOBHICTh IHCTPYKLIN -->

</schema>

SIK1110 BUKOPUCTOBYBATH OKPEMHM MPOCTip iIMEH, TO MOBHUK XML-10KyMeHT,

10 MICTUTh Y c001 CXeMy JlaHuX, Oy/ie BUIVISJaTH B TAaKUH CIIOCi0:

<?XML version='1.0"' 7>
<?xml:namespace href="http://www.mrcpk.nstu.ru/schemas/" as="s"/?>
<s:schema i1d="OurSchema'">

<!-- MOCNITIOBHICTh 1HCTPYKIIiH -->
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</s:schema>
Onuc ejieMeHTIB

JIs BU3HAUCHHSI KJIaCy €JIEMEHTa, JI0 KOro Hajajl OyayTh 3aCTOCOBYBaTHCS
IHCTPYKLIi, III0 OMUCYIOTh OT0 BMICT 1 CTPYKTYpY, IPU3HAUEHUH CHelladIbHUM eJIeMEHT

cxemu elementType,

<elementType id="issue">

<descript>EnemeHT MICTUTH 1H()OpMAILiIO PO YEPTOBUIA BUITYCK
gaconucy</descript>

</elementType>

HasBa enemenra 3amaetbesa arpudytoMm id. Bei moganbini iHCTpyKIIii, 110
CTaBJIATHCA IO OIUCYBAHOT'O KJIAacy, BU3HAUAIOTh HOT0 BHYTPIIIHIO CTPYKTYpY 1 Habip
MPUITYCTUMUX JITAHUX, MICTAThCA BCEpeInHi OI0Ka, 3aaaHoro teramMu <elementType> 1

</elementType>.

SIx oueBHMHO 3 MPUKIIAJA, TPU BU3HAYEHHI KJIaCy €JIEMEHTa, MOYKHA TaKOXK

BUKOPHUCTOBYBAaTH KOMEHTAp JI0 HOT'O, IO 3aKI04aroTh y Taru <descript></descript>

ATpulyTH ejieMeHTa

Jlnis Toro, o0 B ONMKUCI €J1eMEeHTa BU3HAUUTH Horo arpulyTH i onucaru

BJIACTUBOCTI IIUX arpuOyTiB MU TOBUHHI BUKOPUCTOBYBATH eJeMeHT attribute:

<elementType id="photo">

<attribute name="src"/>

<empty/>

</elementType>

VY nanomy mpukiazi enemMeHTy <photo> BU3HA4YA€THCS aTpulyT src,

3HAYEHHSAM SIKOTO MO)Ke OyTH Oyab-siKa MOCII0BHICTh JO3BOJEHUX CHMBOJIB!

<photo src="0"/>
<photo src="some text">

ITomiono DTD, cxemn naHUX J03BOJISIOTH BCTAHOBJIIOBAaTH OOMEKEHHS Ha
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3Ha4YeHHS 13aci0 BUKOpUCTaHHS aTpuOyTiB. s 11poro B Aeckpumntopi <attribute>

HE0OX1HO BUKOPUCTOBYBATH ITapaMeTp atttype.

Hampuknan, sSKiio Mu Xo4eMo 3a3HaYMTH, 10 3HAYEHHS aTpruOyTa TOBUHHO
BUKOPHUCTOBYBATHCS TPOrPaMOI0-aHAII3aTOPOM SIK YHIKJIBHUH 1AeHTH(DIKATOp, TO HAM

HEOOX1HO CTBOPUTH TaKe MPaBUJIO:

<elementType id="bouquet">

<attribute name="1d" atttype="I1D">

</elementType>

SK1110 >k MOTP1OHO 3a/1aTH CIIMCOK MOMJIMBUX 3HAYEHb aTpuOyTa, TO MPUKIIa

OyIeT BUDISAATH B TAKUM CIOCi0:

<attribute name="flower" atttype="ENUMERATION" values="red green

blue" default="red">
Mopnesib BMiCTY eJ1leMeHTa

[1ix Moaenso BMICTY B CXeMi JaHUX PO3YMIIOTh OIUC YCIX NPUITYCTUMHX
00'exkTiB XML- nokymMeHTa, BUKOPUCTAaHHS KOTPUX YCEPEAUHI JaHOTO EJIEMEHTA €
KOpEKTHUM. Mo/ieNib BMICTY BU3HAYA€ThCS IHCTPYKIIISIMU, PO3TAIIIOBAHUMU BCEPEINH1

6moka <elementType>.

<elementType id="article">
<attribute name="1d" atttype="I1D">
<element type="#title">

<string/>

</elementType>

J1J1s1 1bOTO MpaBUiia KOPEKTHUM OyJie OyTH Takuil pparMeHT TOKyMEHTa:

<article 1d="0">
<title>Ilcuxu 1 manisiku B [HTepHeT</title>
</article>

BkuanieHi enneMeHTH OMKUCYIOTHCS 3a JOTIOMOTO0 IHCTPYKLIi element, y skiit
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napaMeTpom type ykaszyeTbCsl Kilac 00'eKTa - TOCUJIAHHS Ha Oro BUSHAYEHHS:

<elementType id="article">

<element type="#title"/>

<element type="#author"/>

</elementType>

SIk110 MOTPiOHO 3a3HAYUTH PEKUM BUKOPUCTAHHS BKIIAZICHOTO €JIEMEHTa, TO

Tpeba BU3HAYUTH ITapaMeTp OCCurs:

<elementType id="article">

<element type="#title" occurs="REQUIRED"/>
<element type="#author" occurs="OPTIONAL"/>
<element type="#subject" occurs="ONEORMORE"/>
</elementType>

Mo:xJ11B1 3Ha4€HHS 1IbOTO MTapaMeTpa TaKi:
REQUIRED - enemenT noBuHHMI OyTH 00O0B'SI3KOBO BU3HAYEHU
OPTIONAL - BUKOpUCTaHHS €JIEMEHTa HE € 000B’ I3KOBUM

ZEROORMORE - BknageHuit e1eMeHT MOe 3yCTpidaThcs ACKIbKa pa3iB

a00 KOIHOTO pazy
ONEORMORE - eneMeHT mOBUHHMIA 3yCTpivaTHCS Xoua O OJUH pa3

[Tpuknaau npaBuiabHUX XML-T0KYMEHTIB, 1110 BUKOPUCTOBYIOThH IIPUBEIACHY

BUIIIE CXEMY:

<article>

<title>Hagimo Bin motpiOuuii, XML?</title>
<author>IBan IleTpo</author>
<subject>II{o Take XML</subject>
<subject>noTpiOHuil uu BiH HamM</subject>
</article>

abo
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<article>
<title>Hagimo Bin motpiOuuit, XML?</title>
<subject>Illo Take XML</subject>
</article>
Kpim enemenris, BMicToM XML-10KyMeHTa MOXYTb TaKOK OyTH 3BUYaTHUM
TexkcToM 1 oOmactsimu CDATA. [l mo3Hau€HHs THUIIB BMICTY ITOTOYHOTO €JIeMEHTa B

CXeMax BUKOPHUCTOBYIOTHCS TaKl IHCTPYKIIIi:

<string/> - Bka3ye Ha Te, 1[0 BMICTOM €JI€MEHTa € TUIbKU BUIbHA TEKCTOBA

iHpopmarris (cekiiss PCDATA) :

<elementType id="flower">

<string/>

</elementType>

<any/> - BKa3ye Ha Te, 1110 BMICTOM €JIEMEHTAa MOBUHH1 OyTH TUIbKU

€JIEMEHTH, 0€3 TeKCTY, HE3aKIIOYCHHOTO Hi B OJJUH €JIEMEHT:

<elementType id="issue">
<any/>
</elementType>

<mixed> - Oy/ib-sIK€ CIIOJYYEHHS €JIEMEHTIB 1 TEKCTY

<elementType id="contacts">
<mixed/>
</elementType>

<empty> - MOPOXKHIM eTeMEHT
[Ipuknan:

<elementType id="title">
<string/>

</elementType>

<elementType id="chapter">
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<string/>
</elementType>
<elementType id="chapters-list">
<any/>
</elementType>
<elementType id="content">
<element type="#chapters-list" occurs="OPTIONAL">
</elementType>
<elementType id="article">
<mixed><element type="#title"></mixed>
<element type="#content" occurs="OPTIONAL">

</elementType>

1.1.6 IIpocrip iMen

PosmmmproBana moBa po3mitku (Extensible Markup Language, XML)
JI03BOJISIE BAM CTBOPIOBATH CBOI BJIACHI T€TH, JOKYMEHTYBATH iX 3@ JOTIOMOTOIO
BU3Ha4YeHb TUIIIB 10KyMeHTiB (Document Type Definition, DTD) a6o cxemu XML 1
moTiM 06e3 mpoOeM 0OMIHIOBATUCS TaHUMU 3 THIIMMH JKepeliaMu. Bee e moope, ane
MO>K€ BUSBUTHUCS, IO 1HIII1 BUKOPUCTOBYIOTH T1 3K Cami, 110 1 BH, IMEHa ISl €JIEMEHTIB 1

arpuOyTiB, ajie Ipu boMYy criuparoTbes Ha 1HIm DTD. e npamuit nuiax 10 npooiem.

106 ynuknyTH moaioHuX KoHMIIKTIB W3C po3poOrB KOHIIEMIIIIO TPOCTOPIB
IMEH 1 KJIF04YOBOTrO ci10Ba Xmlns. 3aBaskH iM B OIHOMY JOKYMEHTI MOXKYTb
BUKOPUCTOBYBATHCS IMEHA €JIEMEHTIB 1 aTpuOyTiB, 1110 1HAKIIE BCTYIWIH O Y KOH(IIKT
OZIH 3 OHUM. Terep ke BOHU PI3HATHCS PIZHUMH NpedikcaMu MPOCTOPY IMEH 1

BHU3HAuYal0ThCs Mo pisHOMaHiTHUM DTD abo cxemax.
Or, nanpukiana, pparmeHt kogy XML 13 BUKOpUCTaHHSIM TPOCTOPIB IMEH:

<inventory xmlns:storea=
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«http://www.knowknew.com/
books.dtd" xmlns:storeb=
«http://www.amazon.com/schema">
<storea:magazine>
<storea:title>Network
Magazine</storea:title>
</storea:magazine>
<storeb:magazine>
<storeb:magazine storeb:title=
«Data Communications'>
</storeb:magazine>
</inventory>
VY BuznauenHi DTD marasuna A Ha3Ba KHUTH € MIETIEMEHTOM Yacomucy. Y

cxemi mara3uHa b Ha3Ba € arpuOyToM yacomnucy.

3aBASKM PO3PI3ZHEHHIO IMEH 3a IOMTOMOTOI0 PI3HUX MPediKCiB MPOCTOPIB IMEH
BOHM MOXKYTh 3aCTOCOBYBaTHCs pazoM. MicuesHaxomxkenHs DTD 1 cxemu BkazyeTbCs B
JaHoMYy Mpukiazai 3a fonomororo URL, ane BOHO MOXke TaKoX BU3HAYATHUCS 32
nonomororo Uniform Resource Name (URN, nus. RFC 2141) a6o Uniform Resource

Identifier (URI, auB. RFC 2396).

Buxopucranns nias onucy nanux (Intelligent Enterprise, August 03, 1999,
Volume 2, Number 11)

Opniero 3 ocobnmuBocteit XML, 110 mpuBeprae yBary mpoMHUCIOBOCTI, €
MOJKJIUBICTh OIUCY CTPYKTYP AHMX 1 JaHUX, 0 30€piratloTbCsi. 3 BUKOPUCTAHHAM
XML moxHa BU3HAUYUTH HOB1 TET'W CHEIIaJbHO JJIs ONUCY €KBiBaJeHTa TaOIUIb 1
CTOBMUUKIB (200 CyTHOCTEH 1 arpulyTiB) y CTPYKTYp1 pensiiiinoi 6a3u ganux. Llle
OUIBII ICTOTHO T€, 10 TErw 1Js HAabOpy CTOBMYMKIB 200 aTprOyTiB MOXKYTh
3B'SI3yBATUCS 3 TEraMH JUIsl IXHbO1 OaThKIBChKOI TabynLll 200 CyTHOCTI. X0ua TeroBas

CTPYKTYpa 31a€ThCS TApHUM MEXaH13MOM JJIsl ONKCY 1 PO3YMIHHSI CTPYKTYypH 0a3u
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JaHUX, cr10ci0 opraxizauii JaHUX NOTpedye SIK HIKOIM paHille CyBOPOi AUCLHUIUIIHU.

XML ne 3a00poHsi€ MaTH MOBTOPIOBAHI TPYIIH, KAXJIUBI CTPYKTYPH JaHUX 1 T.1.

OMG cdopmyBana Habip TeroB, Ha3Banui XML Metadata Interchange
(XMI), 13 MeTOI0 HaJaHHSI MOXJIMBOCTI OMKICY B CTAHAAPTHUX TEPMiHAX CTPYKTYpHU
naHux npo aaxi ("meraganux"). Llei cranmapt Oyae KopucHuUi st OOMIHY
meTtaganumu Mixk CASE-3aco0amu 1 st oy "peno3utopis MeTaganux" y mpoeKTax
CXOBHIII TJaHUX. PyXarouuch y TOMY 3K HallpsAMKY, TpyIia KOMITaHi# ( I[OBKIIIOYAE,
30kpema, IBM 1 Oracle) 3Haxonuthcs B porieci BuzHadeHHs: Common Warehouse

Metadata Interchange (CWMI), ninmaoxuan XMI i miATpUMKU CXOBUII TaHHX.
Le o3Hayae, 10 € ABa MiIXOAU O OMHUCY CTPYKTYpH 06a3u nanux Ha XML:

[To-nepute, npuknanny 0a3y ganux moxe onucysaru DTD XML-gokymenTa.
VY npomy BUIMAAKY OmnepalliiiHi 1aHi 6a3u JaHUX MOXKYTh OyTH PO3MIIIEHI MIXK
Habopamu onucanux TeriB. Take DTD moxe, Hanpuxiana, reHepysarucs onaum CASE-

3aco00M, a YUTATUCA 1HILIUM, 3a0e3Meuyroun 3acid nepenadi CTpYKTypu JaHUX.

[To-npyre, MO’)kHA PO3MICTUTH CaMi BUSHAYEHHS TAOJIUII 1 CTOBMUMKIB MIXK
teramu XMI, Bu3HaueHUMHU Ha OLIBII BUCOKOMY piBHI aOcTpakitii. Llei miaxia Tpoxu
OUTBII XUTPUM, OCKITBKH MeTamoienb XMI dyarce abcTpakTHa, ane BUKOPUCTAHHS

metamozeni XMI no3Bossie onrcyBaTi Habarato Oubie, 9uM TaOIUIll 1 CTOBITYHKH.

[Ipote 3ayBakumo, 110 IpoOIeMa BU3HAYEHHS PEIIO3UTOPIA METaJaHuX a0o
oominy Metananumu Mixk CASE-3aco0amu He noB's3aHui 13 BUkopuctanHsiM XML a6o
AKOTOCH 1HIIOT MOBHU. [IpoGemoro € cTpykTypa 1 cemaHTHKa 6a3u nqanux. Baxnuse
MUTaHHSA TOJISITa€ HE B TOMY, 5K Oy/ie MPEeACTaBIATUCS YHIBEPCATIbHHUMN PErO3UTOPIi
MeTaganux. (MokHa JIETKO ySIBUTH PEMO3UTOPUNA Y BUII HA0OPY PeSLMOHHBIX TaOIUIlb
abo miarpaMm CyTHICTB/3B'A30K.) [TuTaHHs momsirae B TOMY, 40 3HAX00UMbCs 8
penozumopui 1 wo ye oznayac? SIki 00'eKTH € ICTOTHUMH 1 TOBUHHI OyTH onucani? Lle
Habararo ckjajilia TeMa, 1 BOHa yce 1€ 3HaXOAUThCS B CTafli ooroBopeHHs. HasBHICTS

HOBOT MOBH HE BHOCHUTH ICTOTHHI BHECOK Y 11e 0oroBopenHs [4;320].
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Hacnpagni npu HagsBHOCTI po3yMiHHs, 110 XML € rapHum 3aco0oMm [uis onucy
CTPYKTypu 0a3u JaHMX, HAWOLIbIIIE OYEBUIHUM BUCHOBKOM € T€, 1110 BUKOPUCTAHHS IT1€]
MOBH HaKJIaJla€ BEJIUKY BiJMOBIIaJbHICTh HAa aIMIHICTPATOPIB AAHUX 13 TIPUBOY
KOPEKTHOCTI BU3HaueHHs naHux. XML He 3a0e3mneuye Taky kopekTtHicTh; XML ycroro

JIUIIIE PEECTPYE OYyb-IKUI MPOCKT AaHMX, [0 HATXOAUTh Bl pO3POOHHKA.

[Tosia XML niBuIye BaKIMBICT MOJEIIOBAHHS 1 MPOEKTYBAHHS TaHUX.

1.2 Icnyroui 0i0sioTexkn napcunry XML

libxml2 - rie Ci-6i6mioreka nst 06podbku XML nokymeHTiB, po3pobieHa as
npoekty Gnome. Kox 616miotexu € nepenocumum (Linux, Unix, Windows, BcTpoeHi
CUCTEMH Ta 1H.) 1 MOAYJIbHUM; OUIbIIIY YACTUHY MOJY/1iB MOXHA BIJKOMITLIIOBaTH. B
Libxml2 peanizoBanuii psja iICHYIOUMX CTaHJIAPTIB, IO BITHOCATHCS 71 MOB PO3MITKH,
BKIIIOUarouu crangapt XML, mpoctopu imen XML, XML Base, Relax NG, RFC 2396,
XPath, XPointer, HTML4, XInclude, CGML Catalogs i XML Catalogs. B 6inbmocTi
BUMaJKiB crienudikamii B libxml peanizoBani Ha BIIHOCHO CyBOpoMYy piBHI. B mesikiit
Mipi 3a0e3meuyeThCs MATPUMKA CIIAYIOUnX crienrdikaiiii (ajne He mMoBHA 1X
peanizamis): DOM, FTP-kmient, HTTP-xmient 1 SAX2. B cTazii po3po0ku 3HAXOAUTHCS
miarpumika W3C XML. Biomioreka Bximtogae xmllint - Banmimatop XML 3 iHTepdeiicom

KOMaH/IHOTO psijka [21].

Jlana 610710TeKa XapaKTepU3y€eThCS BUCOKOIO AKICTIO peatizallii 1
MIATPUMKOIO BEJIUKOI KIJILKOCTI CTaHAAPTIB 110 € yacTuHOI0 XML. Jlo He momikiB qaHoi
610:110TeKH MOKHA BITHECTH JIMIIIE 11 BEIMKUI PO3MIP 110 YaCTO CTABUTH 1]l CYMHIB
JOUUIBHICTH 11 BUKOPUCTAHHS I CTATUYHOTO JIIHKYBAaHHS 3 HEBETUKUMHU

MporpaMMaMH.

Expat - BinbHa moToKoOpieHTOBaHa 6i10mi0Teka mapcunry XML, Hanucana Ha
MoBi C. Sk oxna 3 HaitO b foCTymHUX XML-napcepiB, HIMPOKO BUKOPUCTOBYETHCS B

BIIKPUTOMY MPOTpaMHOMY 3a0e3neueHHi. Cepell MPOeKTiB 10 i1 BUKOPUCTOBYIOTH €:
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Apache, Mozilla Firefox, GNU Debugger, Perl, Python 1 PHP [22].

Jlana G16y1i0TeKa € MEHUI MOTYXHO0 HixK libxml2 110 cTocyeTbes miaATpUMKU
craggaptiB XML, ane mpu 11boMy BOHa Ma€ Habarato MEHIIMK pO3MIp 1 OUTBIILY

MIBUJIKICTH POOOTH.
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Po3aii I1. Oriisa TexHoJ10ril peryJisipHuxX BUpasiB

2.1 MoBa peryasipHux Bupasis (regular expressions)

CrnoBocnony4eHHs “perysspHi BUpa3u', MpsSMUM Mepeka3 aHTIiHCHKOTO
“Regular expressions", 3By4uTh JOCUTHh HE3rpabHO. [IpoTe BOHO BkE HACTUILKU
IPUKUIIOCS, IO MOTPANUIIO B CIIOBHUKH, TOMY JOBEIETHCS BUKOPUCTOBYBATHU CaMe
Horo — 3a BIACYTHICTIO KPaIioro.

PerynspHi Bupa3u — 11e 0JJuH 13 crioco0iB MOIIYKY MiAPSAKIB
(BiAMOBITHOCTEH) B pAAKaxX. 3AIMCHIOETHCS 11€ 32 JJOMOMOTOI0 TPOTISIaHHS PSJIKA Y
MOIIIYKax JAESKOTo IMalIoHy. 3arajbHOBIIOMUM MPUKIAJA0OM MOXKYTh OyTH CUMBOIH ““*”
1?”, BUKOpUCTOBYBaH1 B koMaHIHOMY psaaky DOS. Ilepunii 3 HUX 3aMiHIOE HYIIb 200
OUTBII JOBITBHUX CUMBOJIIB, IPYTUH Ke — OJIUH JOBUILHUN CUMBOJ. Tak, BAKOPUCTAHHS
maboHy momyky tumy "text?.*" sHaiine daiinu textf.txt, textl.asp 1 iHII aHAJIOT14HI,
asne He 3Haize text.txt ado text.htm. ko B DOS BukopucTaHHs peryispHUX BUpa3iB
Oy7o ykpaii 00OMekeHe, TO B IHIINX MICIIX (TOOTO omepaliiiHuX cucTemMax i MoBax
MporpamMyBaHHs ) BOHH Mail’Ke TOCATIIA PiBHSI BUCOKOTO MUCTENTBa. «Maiixke" Tomy, 110
MPEIMETH BUCOKOT'O MUCTELITBA MPAKTUYHO HEMOXKIIMBO BXKUBATH B TTOBCAKICHHOMY
&UTT1. CKIaIHIIIMM TPUKIIAI0M 3aCTOCYBaHHS PETYIIPHUX BUPA3iB MOXKE OyTH
BUJAJICHHS CMITTA, BHeceHOTo Microsoft Word mpu 36epeskeHHi 1okymMeHTa y ¢hopMarti
HTML. Po3po6uuku Word BMynpuimcs Bce 3p0OUTH TIO-CBOEMY, B PE3yJIbTaTi 40To
HTML-nokymeHT nexonu ctae Ounbiie nmodarkoBoro DOC-daiina 3a paxyHOK

BEJIMYE3HOI KUTBKOCTI 3p03yMIINX TUlbKU [ES TeriB, BUUMCTUTH SIKiI BpyYHY HEMaE

HISTKO1 MOYKJIIMBOCTI [6;73].

Oco011BO KOPUCHI PETYISIpHI BUPa3u B MpOTrpaMax, HamMCaHUuX Ha
CKpUNITOBUX (1110 IHTEPIPETYIOTHCA ) MOBax, Hanpukiaa, VBScript, JavaScript 1 Perl.
Yepes Te, 1110 BECh iX KOJ IHTEPIPETYETHCA, PO301p TEKCTOBUX PSIKIB 1 BUPa3iB
BUKOHYETHCS HEMPUIHATHO MOBLIHHO. 3aCTOCYBaHHS PETYISAPHUX BUPA3iB JAa€ 3HAUHE
301IBIIEHHS TPOYKTUBHOCT1, OCKUIBKH 010J110TEKH, 110 1HTEPIPETYIOTh PETYIAPHI
BHpa3H, 3a3BUYall MUIITYTHCSA HA HU3bKOPIBHEBUX BUCOKOMPOAYKTHUBHUX MoBax (C, C++,

Assembler).
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3a3BHUuail 3a I0MOMOTOI0 PETYISPHUX BUPa3iB BUKOHYIOTHCS TPH Aii:
 IlepeBipka HassBHOCTI B1AMOBIAHOIO MIAOJIOHY MIAPSIKA.
 [lomryk 1 BuAaya KOpUCTYyBau€CBi BIiAMOBIIHUX MIA0TOHY T1APSIAKIB.
* 3amiHa BIMOBIIHUX MIA0IOHY MiAPSIKIB.

HailiGinpmit po3BUTOK peryisipHi Bupasu orpuMmanu B Perl, ge ix miarpumka
BOyZ0BaHa Oe3rocepeIHb0 B IHTEpIpeTaTop. Y IHIIUX MOBAX, K MPAaBUIIO,
BUKOPHUCTOBYIOTHCS PEAIi30BYI0U1 PETYASPHI BUPA3H TOMOBHEHHS 1 MOYJ1 CTOPOHHIX
po3poOHuKiB. Y Vbscript i Jscript BukopuctoByeThesi 00'ekT Regexp, B C/C++ moxHa
BukopuctoByBaTtH 6161i0Texku Regex++ 1 PCRE (Perl Compatible Regular Expression),
a TaKOX PsAJ MEHII BimoMux 610mioTek, ams Java icHye minuii Habip posmmpers — ORO,

Regexp, Rex 1 gnu.regexp [6;42].

Oci6Ho ctoith Microsoft Visual Studio.Net, ane mo Bxe ynocroinacs Mmacu
nyOikaii 1 po3MoB. Peamizariis perynsapuux BupasiB B .Net (Regex) moBHicTio
cyMmicHa 3 Perl, 1 HaBiTh nekinbka po3mupena. Bee, mo moButhes npo Perl, minkom

3acTOCOBHO 10 .Net.

VY cknanmi ATL 7, mo takox Bxoauth B VC.Net, € madnon XXX, skuit
703BOJIsIE BOY/IOBYBAaTH peryisipHi Bupasu B C++-nporpammu (HezanexHo Bix CLR).
Bin nocTynHuil B IO4aTKOBUX TEKCTaX, TOMY HOTo MOKHA JJOCUTh IIPOCTO
MPUCTOCYBATH /10 CBOIX MOTpeO, ToOTO BOYAyBaTH B HHOT'O MIATPUMKY HOTPIOHOT MOBHU
abo nogatu HeoOXiaHY (yHKIIOHANBHICTD. Llel madnon BUIHO, TOBUHEH BUSIBUTHUCS
HAWIIBUIIION0 peai3alli€lo peryasipHUX BUPa3iB, OCKUIBKY BECh KOJ MiACTaBISETHCS
KOMITUIATOPOM $IK inline 1, BIAMOBIAHO, KOMIUTISATOP MOKE SIKICHO ONTHUMI3yBaTH KO/I.
[Ipsima poGoTa 3 Oyap-IKMMU BUJIAMU PAIKIB (BUI pSIKa 3aJA€THCS K apaMeTp

1abJI0HY) TAKOXK MIJBUILYE MPOAYKTHUBHICTD.

Peamnizarttii perynspHux BUpa3iB po3pi3HAIOTHCA, IPOTE B LILIOMY BOHH JTYKE
CXOX1 OJIMH Ha OJTHOTO, 1, SIK TPABUJIO, MPOTPAMICT, 110 OAHOTO THS OCBOIB

BUKOPHUCTAHHS PETYISIPHUX BUPa3iB, HAAA MPAKTHYHO HE 3yCTPIYa€ yTPYIAHCHbD.
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CUHTaKCHUC PETYIIPHUX BUPA3iB J0 IIUX Mip HE MOBHICTIO CTaHIAPTU30BaHUMH.
Icaye POSIX-Bepcus peryiasipHux BUpa3iB, 110 TOBHICTIO OMKCYE CTAHAAPT CUHTAKCHUCY
s POSIX. Ane Bepcis Perl mmpiia i OU1bI THYYKa, YAM 1 MOSICHIOETHCS i1 IUPOKA
nowmupeHicTs. bipuicTs 610,110TEK O CUHTAKCUCY 1 BUKOPUCTOBYBAaHUM
MeTacuMBoOJaM cyMmicHi 3 Perl, Tomy Mae ceHc modatu po30uparTucs 3 BUKOPUCTAHHIM

PETYIIAPHUX BUPa3iB HA MPUKIAA1 caMe I1i€T MOBH.

Perynsapui Bupasu 3apogunucs B 1940-x pokax. «barbkamMu" perynspHux
BUpa3iB Oynu aBo€ HeMpodizionoriB, YoppeHn Mak-kannox 1 Yontep Ilirrc. Bonn
3ailiMaJIiCsl MOJISTIOBAHHSIM pOOOTH HEPBOBOI CUCTEMU Ha HEMPOHHOMY piBHI. AJe B
PEeanbHICTh PETYISIPHI BUPA3W YTUIMIUCS Yepe3 IeKUIbKa POKiB, KOJTU MaTEMaTHK
CriBen Knin ¢popmanbHO ommcaB 111 MO 3a JIOMIOMOTOI0 anreOpH, sSIKy BiH Ha3UBaB
perynspHuMu MHOXUHaMH (regular sets). Bin po3poOuB [1st perynsspHUX MHOKUH

MPOCTHI MaTeMaTHYHUMN 3aMKC, SKAW 1 HA3UBaB PETYIIPHUMH BUPa3aMU.

JIume y 1950-x 1 60-x pokax peryiaspHi BUpa3u CTaIU MPEIMETOM
CEpHO3HOr0 BUBYEHHS B Kpyrax TEOPETHYHOI MareMaTuku. B el yac 3'aBunucs
JIEKIIbKA CTaTel, MPUCBAYEHUX PETYISIPHUM BHUpa3am, HanucaHi PooepTom
Koncreitbnom 1 Kenom Tommnconom. Po6oTa TomricoHa onrcye KOMIUIATOP PErysipHIX
BHpa3iB reHepyrounii 00'ektHuid koa 1t IBM 7094. 1le mocmyxuiio BimpaBHOIO
Kpamnkoro /i CTBOpeHHs ged — pemakTopa, sikuii OyB MOKJIaJACHU B OCHOBY B1JIOMOTO
penaxtopa Unix ed. Perymsipai Bupasu ed moctynanucs rmo cBOiX MOMKJIMBOCTIX
BUpa3am ged, Ta 3aTe BOHH BIIEpIlIe HAOYIM IMIHPOKOTO MOLIUPEHHS Cepel KOPUCTYBaviB.
Onna 3 xoMaH1a ed BUBOAMIIA PSAIKUA PEAAroBaHOTO (paiiily, B AKUX 3HAXOAUBCS 301r AJIs
3aJIaHOTO perysipHOTO BupakeHHs. L1 komanna, «g/regular expression/p" (rimobanbHuii
BUBIJI 110 PETYIIPHOMY BUPakeHHIO). DyHKIIIS BUSBUIACS HACTLIILKA KOPUCHOIO, 110

Oyrna mepeTBopeHa B okpemy yTriiTy. Tak 3'sBunacs nporpama grep [18;13].
Ha mpakTuiii 3aCTOCOBYIOTBCSI TPU TUIIM MAILIMH PETYIAPHUX BUPA3iB.

1. DFA (Deterministic Finite-state Automaton — geTepMiHOBaH1 KiHIIE€B1 aBTOMATH )

MAaIIMHU TPAIIOI0Th JIIHIMHO 32 4acOM, OCKUIBKH HE OTPEOYIOTh BIAKOTIB (1 HIKOIH HE
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MEePEBIPSAIOTH OAMH CUMBOJI JBi4i). BOHM MOXYTh rapaHTOBAaHO 3HAUTH IIOHAMNJOBIIHIMA
psAnok 3 MoxkuBHUX. [Ipote, ockimbkn DFA MICTUTP TUTBKH KIHIICBUM CTaH, BIH HE MOXKE
3HAWTH 3pa30K 13 3BOPOTHUM MOCUIIAHHAM 1, 4Yepe3 BIACYTHICTh KOHCTPYKLIN 3 SBHUM
PO3IIMPEHHSIM, HE JIOBUTH MiABHPa3iB. BOHN BUKOPHUCTOBYIOTHCS, HAIPUKIAI, B awk,

egrep abo lex.

2. Tpamumiitni NFA-manmmas! (Nondeterministic Finite-state Automaton —
HEJIETepPMIHOBAHI1 KIHIIEB1 aBTOMAaTH) BUKOPHUCTOBYIOTh "»Kai1OHUN" aaTOPUTM BIJIKOTY,
MIEPEBIPSIOYN BC1 MOXKITMBI PO3IIMPEHHS PETYIISIPHOTO BUPAXKEHHS B IEBHOMY MOPSJKY 1
BUOHMpaIouM mepiie BianoBinHe 3HaueHHa. Ockinbku Tpaauiiianii NFA KoHCTpyroe
MIEBHI PO3LIUPEHHS PETYISIPHOTO BUPAKESHHS JJIS MOLITYKY BIAMOBITHOCTEH, BIH MOXeE
HIyKaTu miaBupasu i backreferences. Aine 13-3a BiAKoOTIB Tpaauuiinuii NFA moxe
MePEBIPATH OJHE 1 TE K MICIe ACKUIbKa pa3. B pe3ynbrari npaiitoe BiH NOBIIBHIIIE.
Ocxkinbku Tpaauniauit NFA npuitmae nepiry 3HaiIeHy BiMOBIIHICTh, BIH MOXE 1 HE
3HAWTH IMOHANOBIIE 3 BXOMKeHb. Came Taki MeXaH13MH PETyAsIpHUX BUPa3iB

BUKOpHUCTOBYIOThCA B Perl, Python, Emacs, Tcl 1 .Net.

3. POSIX NFA - mammau cxoxi Ha Tpaauiiitai NFA-MammmHbl, 3a BHHSITKOM
"TepIUIAIOCTI" — BOHU MPOIOBXKYIOTh MOIIYK, TOKK HE 3HANAYThH IOHAMN JOBIILY
BiAnoBiaHICTh. Tomy POSIX NFA-mamuabl moBUIbHIIIE TPATUIIHHUX, 1 TOMY K HE
morkHa 3mycut POSIX NFA Bignatu nepeBary KOpOTIIIiil BiAMOBITHOCTI JOBTOMY.
Onna 3 ronoBHux nepesar POSIX NFA-mamuHbl — HasgsBHICTh CTAaHJAPTHOL peanizallii

[17].

Haiiuacrimie mporpamicTd BUKOPUCTOBYIOTH Tpaauiliiai NFA-MamuHsl,
ockunbku BoHM TouH1mI, Hixk DFA ab6o POSIX NFA. Xoua B iKkHalTipIIOMy BUIMAJIKy
gac X poOOTH pocTe MO €KCIIOHEHT1, BUKOPUCTAHHS 3pa3KiB, 1110 3HIKYIOTh PIBEHb
HEOJAHO3HAYHOCTI 1 10 0OMEKYIOTh MMOMHY MouryKy 3 nosepHeHHsM (backtracking),
JI03BOJISIE YIIPABIIATHU iX MOBEIIHKOIO, 3MEHIIIYIOUH Yac MOLIYKY 0 NPUHHATHUX

3HA4YCHb.

Perymspni Bupasu, sik Bxke 0yJIo CKa3aHO BUIIE, € PAAKOM. Pamok 3aBxau
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MMOYMHAETHCA 3 CUMBOITY PO3AUILHUKA, 32 IKUM CIIiIy€e Oe3MmocepeaHbo peryisipHe
BHUpPaXECHHS, TIOTIM I1I€ OJIUH CUMBOJI PO3AUIbHHKA 1 TOTIM HEOOSI3ATEIbHUM CTIMCOK
MonudikaTopiB. Ik CHMBOJ pO3IiIbHUKA 3a3BUYall BUKOpUCTOBYeThCs ciet (/). Takum
YMHOM B HACTYIHOMY perynspHomy BupaxenHi: /\d{3}-\d{2}/m, cumBon '/' €
po3autbHUKOM, psiiok "\d{3}-\d{2}' - 6e3mocepeHbO PETYIIPHUM BUPAKECHHIM, &

CHUMBOJI 'm', pO3TaIlIOBaHM MICJs APYTOTO PO3ALUILHUKA, - 1€ MOaU]IKaTOp.

OCHOBOIO CHHTAKCHCY PETYIIPHUX BUPA3IB € TON (DaKT, 1m0 AeSKI CHMBOIIH,
10 3YCTPIYAIOTHCS B PANIKY PO3DISAYIOTHCS HE SIK 3BUUYAlHI CHMBOJIH, a SIK 110 MalOTh
creriajgbHe 3Ha4eHHs (T.3. MeTacuMBoJin). Came 11e pillieHHs T03BOJISIE MPAIFOBATH
BCbOMY MEXaH13My peryisipHux BupasiB. KoxkeH MeTacMBOII Ma€ CBOIO BIIACHY POJIb B

CUHTAKCHUCI PETyISIpHUX BUpa3iB. Jlami My po3rieuMo BCl Il METaCUMBOJIH.

OpnHuM 3 HaWBAKJIMBIIIUX METACUMBOJIIB € CUMBOJI 3BOpoTHOTO ciemma ('\').
SIK110 B pAAKY 3yCTpIYa€EThCS 1IEH CUMBOJI, TO TTapcep PO3IIsiIyE CUMBOII,
0e3mocepeIHbO HACTYITHUM 32 HUM JIBOSIKO:
* SIKIIO HACTYNHUN CUMBOJI B 3BUMalHOMY PEXXHUMI Mae sike-HeOy/Ib crieliaabHe
3HA4Y€HH$, TO BIH BTPAYaE i€ CBOE CIIeliajibHe 3HAYCHHS 1 PO3IIISIYEThCS SIK 3BUUaHUN
cuMBoJI1. e abcomroTHO He0OX1HO I TOro, 00 MaTH MOYKJIMBICTH BCTABJISATH B
PAZOK CcreliadbH1 CHMBOJH, SIK 3BUYaiiHi. Hampuknan metacumBon "', B 3BUYaiiHOMY
pexumi o3Havae "Oyab-SIKU OMHUYHUN cuMBOI", a '\.' 03Hauae mpocTo Kpamnky. Takox
MOYKHa M030aBUTH CIIELIaJIbHOTO 3HAYEHHs 1 caM 1el cuMBoit: '\\'.
* SIKIIO HACTYMHUN CUMBOJI B 3BUYafHOMY PEKHMMI HE MA€ HISIKOTO CHeliaIbHOr0
3HA4YEHHS, TO BIH MOXKE€ HAOyTH TaKOTO 3HAUYCHHsI, OyTy4Yu CIIONYYEHUM 3 CUMBOJIOM '\'.
Hanpuknan cumBon 'd' B 3BU9aitHOMY peXuMi CIPHUIMAETHCS TPOCTO K OyKBa, MPOTE,
OyAy4H CIIOIy4eHO1o 13 3B0poTHUM ciienieM (\d') ctae MeTacuMBOJIOM, 110 O3HAYAE
"Oynp-sika nudpa".

IcHye 6e3111u CUMBOIIIB, 5IK1 YTBOPIOIOTH METACUMBOJIH B Tapi 13 3BOPOTHUM

ciemeM. Sk mpaBuio moAiOH1 mMapyu BUKOPUCTOBYIOTHCS AJIA TOTO, 1100 MOKa3aTH, 0 Ha

[IOMY MICIIi B PSIAKY TIOBUHEH 3HAXOUTHCS CUMBOJ, 3 KOJIOM, SIKUI HE Ma€e
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BIJIMIOBITHOTO HOMY 300pa’keHHs 200 K CUMBOJI, 110 HAJIEKUTh SAKIUCHh MEBHIN TpyIIi

cuMBOITiB. Huokue mpuBeneH1 aesiki HalOoUIbI CIIOKUBAHI:

MeTacuMBOIM AJ1s 3aBAAHHS CUMBOJIB, 1[0 HE MAalOTh 300paKEHHS
\n CumBon nepekasy psiaka (kox 0x0a)
\r CumBOJ moBepHeHHs KapeTku (kox 0x0d)
\t CumBon talymsanii (ko 0x09)
\xhh BctaBka cumBoiy 3 nricTHaaaTkoBUM kooMm Oxhh, Hanpuknazg \x4 1 BCTaBUTH

JaTUHCBKY OyKBY 'a’

MetacumBoOIM 17151 3aBJaHHS TPy CUMBOJIIB
\d Hudpa (0-9)
\D He undpa (6ynp-sxuii CkMBOJI OKpiM cuMBOJIiB 0-9)
\s TTopo>xHiif cuMBOJI (3a3BUYAl IPOITYCK 1 CUMBOJI TaOYIISIIIi1)
\S HemopoxHiit cumMBOII (BCe, OKPIM CHMBOJIIB, BU3HAYYBAHUX METACHMBOJIOM \S)
\w "CrnoBecHuil" cuMBOJI (CUMBOJI, IKUIl BUKOPUCTOBYETHCS B ClIOBaX. 3a3BUYail BCl
OykBH, BC1 1udpH 1 3HaK migkpecineHss (' "))

\W Bce, okpiM CUMBOJIIB, BU3HAYYBAHUX METACUMBOJIOM \W

3 pemTo HAIBHUX METACUMBOJIIB, MOOYIOBAHUX 32 IIUM IIPUHIIUIIOM BH 32

OaXkaHHS 3MOYKETE O3HAMOMUTHUCS B OPUTTHAIBHOMY OIHCI.

HaBeny nexinpka MpOCTUX MPUKIAAIB AJIs TOTO, 00 BU PO3YMUIH, TIPO IO
iae moBa. Bigpasy oOMOBIIIOCS, 10 TPUKIIAIN ACKIIbKAa TPOMI3/IKI 1 HEMPUBAOINBI, aje
JIMIIIE TOMY, IO I HE TI0YaB BUKOPUCTOBYBATH B HUX METACHUMBOJIH, IPO SIKi IIIe HE
PO3IIOBIB 1 K1 3po0uyn O iX HabaraTo MpoCTIIIe.

Ad\d\d/ Byab-sixe Tpuznaune uucio ('123','719','001")
/Aw\s\d\d/ bykBa, npomyck (abo Tabymsiis) 1 nBo3HauHe yncio ('A01','z45','S 18")
Nd and \d/ byne-skuii 3 HacTynmHuX psaakiB: 'l and 2','9 and 5', '3 and 4'.

CuUHTaKCcHUC PETYIIpHUX BUPaA3iB Ma€ 3aCO0M N1 BU3HAUCHHSI BIIACHUX

MIIMHOXXWH CUMBOJIB. Hampukiiaa Bam Moxe 3HaJOOUTHCS 3a7]aTH YMOBY, IO B IIbOMY
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MICIIi psIFIKa MIOBMHHA 3HAXOAUTHUCS IIICTHAIIATKOBA MUudpa ado 1mie mock noaione. Jls
OIMKCY TaKMX IMiIMHOKHH 3aCTOCOBYIOTHCSI CHMBOJIM KBaJipaTHuX ay»ok '[]'. KBagpartHi
IOY>KKH, 3yCTPIHYT1 yCepeInH1 PETyIsIpHOr0 BUPAKEHHS BBaXKalOThCS 32 OIMH CUMBOII,

AKUN MOXKe HaOyBaTH 3Ha4CHb, IEPEPAXOBAHUX YCEPEAUHI IINX TYKOK.

€ HeBeNrKa TOHKICTh B TOMY, SIK MPAIIOIOTh METACUMBOJIN YCEPEINHI
KBaJIpaTHUX AYKOK. P14 y TOMY, 1110 B CHHTAKCHC1 peryIspHUX BUPa3iB iICHYE I1ie Oe3id
METaCHMBOJIIB, ajie TPAKTUYHO BC1 BOHU MPAIIOIOTh TUTBKHU 1032 CEKI[iISIMUA OTIUCIB
MIAMHOXUH. €IMHI METAaCUMBOJIH, SIK1 MTPAIIOIOTh YCEPEIrHI X CEKI[iH I1e:
* 3opotamii ciem (\'"). ToOToO BCi METaCHMBOIIH 3 IPUBEICHOT paHiIie TaOIuIIi
MPaIfOBATUMYTh.
* Minyc ('-'). BUKOopuCTOBY€EThCS TSl 3aBIaHHS HA00PY CUMBOJIIB 3 OJJHOTO MTPOMIKKY
(mampukiian Bei uudpu MOXyTh OyTH 3a1aHi sk '0-9')
* CumBon M. SIKII0 11e¥ CUMBOJI CTOITh MEPIIUM B CEKIii 3aBAaHHS MIIMHOKUHH
CUMBOJIIB (1 JIMlIe B [IbOMY BUMNAAKY!) BIH pO3IJIsAAyBaTUMEThCS SIK CUMBOJI

3arepedeHHs. T.4. MO)KHA 3a7aTH BCE CHBOJIH, SIK1 HE OMKCaHI B JaHIN CEKITii.

Jlekinbka MpuKiIaaiB, o0 Oyao 3po3ymisie, K 1€ MPaIoe:
[0-9a-fa-f] [{udpa B mricTHAAIATKOBINA CUCTEMI YUCICHHS
[\da-fa-f] Te  came, aire 3 BUKOPHUCTAaHHSAM METaCHMBOJIA
[02468] I1apHa miudpa
["\d] Bcee, okpim 1udp (anamor meracumpoia \D)
[a”b] Bynb-akuii 3 cumBoii 'a', 'b', V. BiamiTeTe, 110 TyT cuMBOI ' HE Mae SIKOTO-
HeOy/lb CIelaJIbHOTO 3HAYEHHS, TOMY IO CTOITh HE Ha MEPIIii MO3UIIl ycepeanuHi

KBaJPaTHUX TYXkKOK.

Tenep He0OX1AHO PO3IEAITH 1€ JEKIIbKa METAaCUMBOJIB. Sk Bxke Oyi10
CKa3aHO paHiIIe, BCl BOHU MPAIOIOTh TUIBKH 11032 CEKIIIMHU OMICYaH1H ITAMHOKHH

CUMBOJIIB (11032 KBaJIpaTHUMU JTYKKaMH ).

CumBomu ' 1'$'. BoHHM icrionb3yTCs AJIs TOTO, IO TOTO, 00 BKA3aTH Mapcepy

peryasipHUX BHUpa3iB Ha Te, 100 BiH 3BEPHYB yBary Ha MOJIOKEHHS IIYKAHOT'O TEKCTY B
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psaaxky. Cumon ' yka3ye, 10 IIIyKaHUH TEKCT IOBUHEH 3HAXOAUTHUCS HA IIOYATKy
psinka, ciMBoOI '$' HaBMaKy, yKa3ye, [0 NIyKaHWH TEKCT MOBUHEH 3HAXOIUTHCS B KiHIII

psanka. [loquBuMocs, SK 1€ MpaIioe Ha MPUKIAIL:

JlonycTMO, y Hac € TEKCT:
12 aaa bbb
aaa 27 ccc

aaa aaa 45

I perynsipae BupakeHHs AJis MOIIYKY uncel B 1iboMy TekcTi: /\d\d/m (ue
obepTaiiTe moku yBaru Ha moaudikarop). [lomnryk mo iboMy peryiasipHoMy BUpazy
noBepHe Ham 3 3HaueHHd: '12', 27", '45'. Tenep oOMeXUMO MOITYK, BKa3aBIIIH, A€ came
yCcepenrHi psaKa MoBUHEH po3ramoByBarucs TekcT: /\d\d/m . Tyt pesynsrar Oyze
TUTBKH OAMH - '12', TOMY 110 TUIBKH 1€ YKCJIO PO3TAIIOBYETHCA HA MTOYATKY PSAKA.

Ananoriuno, peryispae Bupaxens /\d\d$/m noBepHe pe3ynbrar '45".

CumBon touku '.". Lleit MmeTacuMBOI yKa3ye, 0 Ha JaHOMY MiCIli B PSAIKY
MOJKE€ 3HAXOUTHUCS OyIb-IKUI CUMBOJ (32 BUHATKOM CUMBOIY Tepekasy psaka). Jlyxe
3py4YHO BUKOPHCTOBYBATH HOTr0, SIKIO BaM MOTPiOHO "mponycTUTU" sIKYy-HEOyb OyKBY B
cJoB1 mpu niepeBipiii. Hampukian perynsipae BupaxxeHHs /.bc/ 3Haiine B TekcTi 1 'abe' 1

'Abc' i 'Zbe' i 'Sbe' [15:230].

CuMBOI BepTHKaJIbHOT MeX1 '|'. BUKOpUCTOBYETHCS /715 3aBJJaHHS CIIUCKY
anbrepHatuB. Hanpukiaz perynspHe BUpakKeHHS:
/(uepBOHE 3eyeHe)|s1610K0/
3Haiifie B TEKCT1 BC1 CJIOBOCIIONIYKH 'uepBoHE S01yKo' 1 '3enene s10myko'. [Ipo 3HaueHHs

KpYIJIUX TYXOK B I[bOMY BUpa3i TUB. Jai.

CumBomnu kpyrux ayxok '("1'")". Ll cumBoIM 103BONISIIOTE OTPUMATH 3
IIYKaHOTO PsiJIKa TOAATKOBY 1H(MOpMaIlito. 3a3Budail, SKIo mapcep peryaspHUX BUpa3iB
IIyKae B TEKCTI 1H(OpMAILito 1O 3aJaHOMY BUPAXKEHHIO 1 3HAXOJUTH ii - BIH MPOCTO

noBepTae 3HalAeHuM psiaok. [IpoTe, SKIo BiH 3yCTpidyae ycepeanHi peryasipHOro
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BUPAXXEHHS KPYII1 AYXKH, TO BIH PO3MIIALYE BMICT LUX JYKOK SIK LIIE OHE pEeryisipHe
BUPaXKEHHS, IO AKOMY HE0OX1/1HO MpoBecTu nowyk. [lapcep pekypcuBHO BUKIIMKA€E caM
cebe 11 MOIIYKY 110 HOBOMY PETYJIIpPHOMY BUPAKEHHIO 1 BUKOPUCTOBYE pe3yabTaTu
MOLIYKY JUISI TOAAJIBIIOT 00pOOKH OCHOBHOTO peryisipHoro BupaxeHnss. [Ipu ubomy,
SKILO MOUIYK X04 OU M0 OIHOMY 3 BHYTPIIIHIX PEryIspHUX BUPA3iB HE yBIHUABCS

YCHIXOM - MONIYK MO0 BChOMY PETYISIPHOMY BUPKEHHIO BBAXKAETHCS 3a O€3yCHIIITHUM.

1106 Oymo 3po3yminiiie, po3riaeaAnMoO K MPUKIIAL T€, AK TMPAIIOe apcep
PETYIsIpHHUX BUPA3iB B pa3i MPUBEACHOTO BUIIE PETYISPHOTO BUPAXKCHHS PO SIOITyKa:
/(uepBOHE 3eyeHe)|s107I0KO/ .

1. [Tapcep mounHae po36ip PEryIIpHOTO BUPAKEHHS 1 3yCTpiUae BUPAKEHHS B TyKKaX:
(4epBOHE 3€JICHE)

2. [Tapcep BUKIIMKAE ceOe IS MONTYKY 10 3HAHJACHOMY PETYAIPHOMY BUPaKESHHIO

3. OTpuMaBIIM Pe3yNIbTATH MONTYKY Hapcep MiACTABIISE MO Yep3i KOXKEH 3 OTPUMAHHUX
pE3yNbTaTIB Ha MiCIle BUPAKCHHS B JIY)KKaX i JUBUTHCS, YU 3]I0BOJIbHSE 3HANICHUIA
pe3yNbTaT BCiM yMOBaM OCHOBHOTO PETYJISIPHOTO BUPAKCHHS (B TAHOMY BHUIIAIKY
TMBUTHCSA, YU € TICJISI 3HAWEHOTO CJIOBa CI0BO "s0IyK0").

4. SIkuio Bce rapasf - pe3yiibTaTH MONIYKY 10 KOKHOMY 3 HassBHUX PETY/ISIPHHX BUPa3iB
VTS ILOTO BHITAJIKY TIOBEPTAIOTHCS, SKIIO HEMAE - apcep MPOCTO MEPEXOIUTh 0
HACTYITHOTO 3HAMICHOTO parMeHTa. Pe3ynbrar nmouryky BHYTPIIIHBOTO PETY/ISPHOTO

BUPaXECHHS 1A IbOTO (pparMeHTa Mpu IIbOMY BTPAYA€THCS.

Tenep mpukaz, KOJIM OTPUMAHHS PE3YJIbTATIB BHYTPILIHIX PETYISIPHUX
BHpa3iB Moke OyTu kKopucHuM. [Ipumyctumo, HaMm HEOOX1HO MEePEBIPUTH, UM € PATOK
CEMHU3HAYHUM Tejie POHHUM HOMEPOM 3 BKa31BKOIO KOJM MICTa 1 OTpUMATH 3 Hel KoJl
MICTa 1 HOMep TeleoHy:
ANOA{3,5}))\s+(\d{3}-\d{2}-\d{2})/
Jlesiki 13 3aCTOCOBAaHUX TYT METACMMBOIIIB BaM 1€ HEBIIOMI 1 pO3TIIEATh TPOXHU

nizHime. JaBalite paccoTpim 1ei regexp MOKIaAHIIIE.

[lepma kpyria qy’Ka TyT BTpadae CBO€ CIEIiaIbHE 3HAYCHHS 1
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PO3MIISYBaTUMETHCS IK 3BUMANHUN CUMBOJL:
ANQOA{3,5H)Y\s+(\d{3}-\d{2}-\d{2})/

Jlami fine perynsapHe BUpaXEHHs B AyKKax (TMepeBipKa KOAU MICTa):
ANQOA{3,5H)Y\s+(\d{3}-\d{2}-\d{2})/

[Ticnst uporo e 3akpuBaroya Kpyria aykKa, sKa TakoK 030aBiieHa CBOro
CHELIaJIbHOTO 3HAYEHHS 13-3a CHMBOJIY 3BOPOTHOIO CJIEllIa, 10 CTOITh Mepel HEelo:
ANQOA{3,5H)Y\s+(\d{3}-\d{2}-\d{2})/

[ToTtim iiie MPOMyCK MOPOKHBOTO MICLIS:

AN(d{3,5))N\s+(\d {31 \d 21 \d {2})/

I e ogHe perynspHe BUpakeHHS B AyXKKax, SKe MepeBipsie Homep Teneony:
ANQOA{3,5H)Y\s+(\d{3}-\d{2}-\d{2})/
Sk 6auunTe, TYT € 3 perysipHUX BHPA3HU - OCHOBHE 1 IBa BHYTpimHIX. [Ipu npomy
OCHOBHE BUPaXCHHS J03BOJIIE HAM MEPEBIPUTH, YU MAE PSIIOK HEOOX1THUN HAM
¢dbopmar, a ABa BHYTPIIIHIX - OTPUMATH BIJIMOBIIHO KoJ MicTa 1 HoMep Tenedony. TooTo
OITHUM DPETYJSIPHUM BUPAKEHHSIM MU MOXEMO BUPIIIUTH Biapa3y IEKiIbKa 3aB/IaHb!
[TonuBuMOCS, SIK TIPAITIOE LIeH peryspHUi Bupa3. Xai y Hac € psaaok: "My phone is
(095) 123-45-67". Pesynpraramu nouryky oynyTh 3 psaaku: '(095) 123-45-67','095' 1
'123-45-67".
Hawm 3anummnocs po3mieaiTy uie oAHy TpyIy METaCUMBOJIIB, 110 BU3HAYAIOTh KUIbKICHI
noka3HUKH (T.3. quantifiers). SIk BU Bke MOIJIM BIAMITUTH paHIlIe - AyXke 4yacTo OyBae
HE0OX1THO BKa3aTH, 110 AKUHCh CHMBOJI TOBUHEH MTOBTOPIOBATHCS MEBHA KUIBKICTh
pasiB. 3BUUYaiHO, MOKHA MPOCTO BKA3aTU MOT0 HEOOXIAHY KITBKICTh pa3iB
0e3rnocepeIHbO B PAAKY, aje 1e, IPUPOJHO He BUXiA. TUM mave, 110 Ty»e 4acTo
3yCTPI4arOThCs CUTYAIlll, KOJIM TOYHA KIJIbKICTh CHMBOJIB HEeBiioMa. ToMy CHHTaKCHC
PETYIIAPHUX BUPA3iB MICTUTh HaOIp METACHMBOJIIB, TPU3HAYCHUX CaMe JJIs BUPIIICHHS
noA10HUX 3aBaHb. Ko)keH 3 onMcaHuX HUKY€ METACUMBOJIIB BU3HAYAE KIJIBKICHY
XapaKTepPUCTUKY CUMBOITY SIKUM 3HAXOIUTHCS Oe3M10CepeIHbO Mepe] HUM.

3ipouka "*'. Ykazye, 1110 cuMBOJ Ma€ OyTu moBroperuit 0 ado OuibIie pas3iB (TOOTO
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CHUMBOJI MOXke OyTH BIJCYTHIM a00 OyTH MPUCYTHIM B Oyllb-sIKUX KUIbKOCTSX). [Ipukian:
BUpakeHHS /ab*c/ 3Haiine psaaku 'ac', 'abc', 'abbc' 1 Tak mami

[Tmroc '+'. Ykasye, mo cumBoI Mae OyTu moBTOpeHui 1 abo 6inb1e pasiB (TOOTO
CUMBOJI 3000B's13aHUI OyTH NPUCYTHIM 1 MOXKe OyTH IPUCYTHIM B OyAb-IKHX
kutbKocTaX). [Ipukian: BupaxkeHHs /ab+c/ 3natine psaaku 'abc', 'abbc', 'abbbc' 1 Tak gani,
ajie He 3Haiije psaJIokK 'ac'.

3nak nutaHHA '?'. Yka3ye, 110 CUMBOJI MU€ K OyTH MPUCYTHIM, TaK 1 HEMae, ajie Ipu
IbOMY HE MO)KE ITOBTOPIOBATHUCS OUIbIe oMHOTO pa3y. [Ipuknan: Bupaxkenus /ab?c/
3Haiae psaaky 'ac' 1'abce', ane He 3HakaEe psAIoK 'abbc'.

Oirypui ayxku '{' 1'}'. BusHa4atoTh KUIbKICHY XapaKTepUCTUKY CUMBOJY. YCepenuHi
TYXOK 4epe3 KOMY NepepaxoByIOThCs MiHIMalbHA 1 MaKCUMallbHa KIJTbKICTh TOBTOPEHD
cumBouy. [Ipu nboMy Oyap-sKHil 3 mapaMeTpiB MOXke OyTH OMyIICHHH, a KPiM TOTO

MO’KHA 33/1aTH TOYHY KUJIbKICTh TOBTOPEHB, BKa3aBIIU TUTLKH OAHE YHCIIO.

[Tpukmanu:
* {2,4} - cuUMBOJ JOJIEH TOBTOPUTHUCS MIHIMYM 2 pa3u, aje He Ounbie 4.
*{,5} - cumBoN MOke OyTH BiACYTHIM (OCKUIbKM HE 3a/1aHa MiHIMaJIbHA KUIbKICTh
MOBTOPEHB), aJie AKIIO MPUCYTHIHN, TO HE TOBUHEH MTOBTOPIOBATHUCS OUIbIIE 5 pas3iB.
* {3} - cUMBOJI MIOBUHEH MOBTOPIOBATUCS MIHIMYM 3 pa3u, aje Moxke OyTH 1 OuIbIIIe.

* {4} - cUMBOJI IOBUHEH MOBTOPIOBATHUCS PIBHO 4 pasu

€ e oJHa TOHKICTh Y BUKOpUCTaHHI MeTacuMBona '?'. [lomuBurecs Ha Take
BUpaxeHHs: /.+a/ . O4iKy€eThCsl, IO BOHO MTOBEPHE HAM YaCTKYy TEKCTY JI0 MEPIIOTro
BXO/)KEHHS CUMBOITY 'a' B 11e# TekcT. Hacrpa/i BoHO mpaliroBaTuMe JCKibKa HE TaK,
K OYIKYETHCS 1 pe3yabTaTOM MOIIYKY Oy/ie BeCh TEKCT /10 OCTAHHBOTO BXOKEHHS
cumBoOITy 'a'. P19 y TomMy, 1110 32 YMOBYaHHSM KUTbKICHI METaCUMBOJIH "CKynuiaucs" 1
HaMararoThCsl 3aXOMUTH K MOXKHA OUTBIINM MIMAaTOK TEKCTY. SKIIo 11e He MOTPiOHO (K
a HaIlIOMY BUMAJKY), TO HE0OX1HO "BixyuuTH" iX BiJ )KaJHOCTI1, BKa3aBIIIHN 3HaK '?'
MICJIS KUTbKICHOTO MeTacuMBoda: /.+?a/ . [licns nboro BUpaxeHHs MpaioBaTuMe

OCKiTbKH Tpeba [15;247].
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Monugikaropu peryjsipHux BUpa3iB

Sk Bxe Oyno cKa3aHO paHille - MEXaHI3M PEryIsIPHUX BUPA3iB T03BOJISIE
noaaBaTy Moau(dIKaToOpH, 110 BILUTUBAIOTh HA OOPOOKY pEeryisapHOro BupaxeHHs. Huxue
PO3IJIeNUTN HAWOIIBII CIIOKUBAHI, PO OCTAHHIX B MOXKETE MIPOYUTATH B

OpHUTTHATLHOMY OTIHCI.

1 - BKJIIOYEHHS PEKUMY case-insensitive, TOOTO BEIUKI 1 MaJeHbKI OyKBH Y
BUPaXECHH1 HE PO3PI3HAIOTHCS.
m YKa3zye Ha Te, 110 TEKCT, 0 SKOMY BEeIEThCs MONIYK, TOBUHEH PO3IVISAYBATUCS SIK L0
CKIIAZIA€ThCS 3 JEKUIBKOX PAIKIB. 32 YMOBUAHHSIM MEXaH13M PETYISIPHUX BUPa3iB
PO3MIIAIY€E TEKCT SIK OJIMH PSIIOK HE3aJIEKHO B1Jl TOTO, YUM BOHA € HACIIPaB/.
BignoBimno metacumBom M 1'$' yka3yroTh Ha MOYATOK i KiHEIb BCHOTO TEKCTY. SIKII0
K el MonudikaTop BKa3aHUi, TO BOHU yKa3yBaTUMYTh BIAMOBIIHO HA MOYATOK 1

KIHEI[b KOXKHOTO PsIKa TEKCTY.

S - 32 YMOBYaHHSIM METAaCUMBOJ '.' HE BKJIIOUA€ B CBOE BU3HAYEHHS CUMBOJI
nepekasy psiaka. ToOTo amst 6araropsiiKOBOro TEKCTY BUPaKEHHsI /.+/ TIOBEpPHE TUIbKU
nepIIni psZIoK, a HE BECh TEKCT, K OUiKyeTbcs. Bka3iBKy 11boro MoaudikaTopa 3HIMae

e OOMeXeHHS.

U - poOuTh BC1 KUTBKICHI METACUMBOJIH "HE XKaAl0HUMHU" 32 yMOBYAHHSM (IIPO
"YKaTHICTh" KITbKICHIMX METAaCHMBOJIIB JUB. BHIIIC).

2.2 Icnyroui 0i0/1i0TeKH MAPCUHTY PeryJsipHUX BUpa3iB

Haii6insm nomynspaoto st MoBU C 010/110TEKOI0 PETYIISIPHUX BUPA3IB €
PCRE - Perl Compatible Regular Expressions. Ha3zBa roBopuTh mpo Te 110 gaHa
610;110TEeKa MIATPUMYE IHTEPIIPUTAIII0 CHHTAKCUCY PETYISIPHUX BUPA3iB 1110 ICHYE B
MoBi Perl. Ockinbku MoBa Perl € HaltO11b111 TOMYIIAPHOIO MOBOO 117151 00pOOKHU
TEKCTOBOT 1H(OpPMAIIii 1 BIIMOBITHO BOHA PO3BUHYJIA CHHTAKCUC PETYISIPHUX BUPA3iB J0

OUIBLI MOTYKHOT peaizalii, TOMy JJOTTYHUM € BUKOPUCTOBYBATU CUHTAKCHUC 1



rpaMaTUKy PETyIIpHUX BUPaA3iB caMe 3 Il MOBH.

Cunrakcuc peryasipaux Bupa3iB PCRE € 3HauHO MOTYXHIIIKUM 1 THYYKIIIUM
HIXK CTaHIapTHUX peryiasapHux BupasiB POSIX. bibnioTeka cymicHa 3 BETUKOIO
kuTbKicTi0O C KOMIIUJIATOPIB 1 omnepaliitHux cuctem. barato mroneii po3poOuinu
616moTtexu Ha ocHOBI PCRE 1106 3po0uTH 11 CyMICHOIO 3 IHIIMMH MOBaMU

MpOrpaMyBaHHs.

Buxopuctanus PCRE € nyxe oueBuanuM. [lepen TUM siIk BUKOPUCTATH
pEryIapHUiA BUpa3 BiH MOBUHEH OyTH KOHBEPTOBAHUH B ABIMKOBUIA opMar ajs
MiABUILIEHHS €(PEKTUBHOCTI poOOTH. |71 IbOTO MPOCTO BUKIUKAETHCS PYHKITIS
pcre_compile() AKii epeaaeTbes peryiasipHUil BUpa3 K TEKCTOBA CTpoka. DyHKITIS
BepTa€ BKa31BHUK Ha ABINKOBUH hopmar. OTpuMaHuil NIBIHKOBUI PETYIsIpHUN BUpa3
nepenaeMo GyHKIii pcre _exec() pa3om 3 BKa31BHUKOM Ha MaCUB CUMBOJIIB B IKOMY MH

OyZIeMo MPOBOAUTH TMOIIYK 1 po3MipoM MacuBy [23].
bibniorexa PCRE miaTpumye nuiie momyk mo peryaspHOMY BHpa3sy 1 110

poOOTY BOHA BUKOHYE JOCUTH 100pe. 3 1HIIOI CTOPOHU BOHA HE peasi3ye HISKUX

GyHKLIHM TUITY 3HAUTH-1-3aMIHUTH, PO3ILIEHHS CTPOK Ta 1HIII.
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Po3aiia 1. IIporpamua peaJtizauis moayJas napcunry XML

3.1 OcobamBoCTI peaizamii

[Tpu peamnizanii mogyns mapcunry XML Oynu moctaBieHi 3aBJaHHs TOCSATTH
CJIIIYI0Y1 XapaKTepUCTUKH KIHIIEBOT peaizalii: mBuaKa poooTa, ToJIepaHTHE
BUkopucTtanHs nam'ati. [1{o0 oTpumaru Taki XapaKTepucTUKHU Oysia 3aCTOCOBaHA MOJEIb
— OJIHE JKEpelo, 6arato KopucTyBadiB. JlaHa Mozeins B KOHTEKCTI mapcuury XML
IpeacTaBIIsie CIiayounil anroputm podotu. Ha moyatky po6oTu Moaynb 3UUTYE B
Oydep Bech (aiin, mo mictute XML. Ilicns mporo 3amyckaeTbCsi IpoLeaypa MapcuHry,
AK1i epenaetbest nanuii Oydep. [lapcunr npeacrapisie cob0r0 mpoIec MouryKy i
ananizy XML-teriB B Oydepi. st KoxKHOTO 3HAKWIEHOTO TeTa CTBOPIOETHCS CTPYKTYpa
B sIKi}i 30epiraeTbcs BKa3iBHUK Ha Miciie B Oydepi e JaHui Ter Mae rnodarok. Jlane
pIIICHHST Ma€ KJIIOYOBE 3HAUYCHHsI. 30epiranHs BKa3iBHUKA HA J1aHl, a HE KOMIIOBaHHS,
POOUTH AITOPUTM MAPCUHTY IIBUIKUM 1 €EKOHOMIYHUM B BUKOPHUCTAHHI MMam'sITi.
Heo0xiaH0 BiA3HAYUTH, 110 MPOIEAYpa BUALUICHHS MaM'sITi, KpiM TOTO IO 3'iTa€ThCA
cama nmaM'siTb, CTBOPIOE JOJATKOB1 3aTpUMKH B po0oTi. ToO6TO Matoun ogun O6ydep, 110
MpesicTaBIae cOO0I0 OJHE HKEPENO, MU CTBOPIOEMO 0araTo CTPYKTYp, KOPUCTYyBaul, 10

MICTSITh BKa31BHUKH Ha MicIis B Oydepi ae 6epyTh MOYaTOK BIAMOBIIHI TETH.

3.2 Ilporpamua Mojgeunb

OcHoBoro anroputmy mapcunry XML e pexypentna gynkiis dexml(). Jlana
(GyHKIIIS PAIoe 3a CIIAYI0YMM IpUHIIUIoM. Ha BXoi BOHa OTpUMY€ BKa3iBHUK Ha
Oydep 3 nanumu XML. 3anmyckaeTbCsl UK SIKUM MOCIIJOBHO LIYKA€ TErH HA OJHOMY
piBHI iepapxii. Ha mouatky nuxity nepeBips€eThCS YU MICTUTHCS HAa MIOYATKY TEKCTY TET
XML. fxmmo Tak, To JaHUi TEKCT 00pOOISE€ThCS K TET, SKIIO XK Hi, TO JAHUH TEKCT
00poOISETHCS K KIHIIEBI 1aH1 1[0 MICTATHCS B TETY 1110 3HAXOAUTHCS HA PiBEHb BUILIE.
B nepiomy Bunaaky 3 TEKCTY BUAUISIETbCS CAMUIA 30BHIIIHIN TeT 1 HOTO BMICT.

[Hdopmariis mpo BUMIIEHUH TET 1 HOro aTpuOyTH PO3MINIYETHCS B HOBOCTBOPEHIN

ctpyktypi DTag:
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typedef struct DAttr DAttr;
struct DAttr {
wchgr_t* name;
int nlen;
wchar t* value;
int vlen;
int pos;
DAttr* next;
}i

typedef struct DTag DTag;
struct DTag {
int type;
unsigned sid;
wchar t *name;
int nlen;
wchar t *value;
int vfen;
DAttr* attributes;
uint32 t pos;
uint32 t len;

DTag *parent;
DTag *body;
DTag *next;

wchar t *source xml;
}i
typedef enum DTagType {
DT Tag,
DT Value,
DT Attribute,

DT Cdata
} DTagType;

Tun nanux noznavaerses Sk DT Tag.

Jlana cTpyKTypa BITHOCUTHLCS 0 CIIUCOYHUX CTPYKTYp. Lle o3Havae mo BoHa

BKa3ye Ha CIIAYI04y CTPYKTYpY siKa € Takoro camoro tumy [11;266].

[Ticns 3amucy 1HoOpMartii mpo Ter B JaHy CTPYKTypy, pyHkiis dexml()
BUKJIMKA€E cama cede (peKypcis), mepearody BMICT OCTAHHBOTO TETy, a pe3yabTar il
poOoTH 3anucyeThes B eneMeHT cTpykTypu body [10;310]. Ilicis Toro Kk peKypeHTHHI
BUKJIUK BEpHYB AaHi, pyHKIlis dexml() nrykae KiHellb BUAUIEHOTO Tera 1 3Milrye

BKa31BHHK IOYaTKy Oydepa Ha aHi 10 TOYNHAIOTHCS BiJipa3y 3a KIHIIEBUM CHUMBOJIOM
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BI/II[iJ'ICHOl"O TCra. KOHTpOJ'IB BCPTACTHCA HA MMOYATOK IHUKIIA.

B xinmi pynkiis dexml() Beprae BKa3iBHUK Ha BXKE 3aMIOBHEHY CTPYKTYPY

Dtag.

Sxuro Ha movarky yukia GyHkiii dexml() BUSBIEHI IPOCTI AaHi, a HE TET, TO

11 JaH1 3anucytoThes B cTpykTypy DTag 1 Tun nanux nosnadaetses ik DT Value.

Kpim camoi ¢ynkiii napcary XML manuii Moayninb mpe1ocTaBiise 3py4Hi
KOPHUCTYBaLbK1 QYHKIIIT mepedopy 1 MomyKy TeriB no crpykrypi DTag, ska MicTuTh Bci
posnapceni gani XML. Jlo Takux ¢ynkiiit BigHocaThes: tag seek() 1 tag rnext().

Taxoxx B Mofyini € 3pyuHa QyHKIIIS IepeBipkH Tera is_tag name().

3.3 Kom’roTepHa peaJtizauis

Monyns napcuary XML OyB peanizoBanuii Ha MOBI1 mporpamyBanHsa C B
cepenoBuiii Linux 3 Bukopucranasm kommiisitopa GNU GCC, nebarepa GDB,
TeKCcTOBOTO penakropa VIM. Momyns OyB mporectoBanuii Ha XML-(daitnax po3mipom
300 MB. Tectu moka3anu KOPEKTHICTb POOOTH MOIYII 3 BXITHUMU JaHUMHU P13HOT
cknagHocTi. KpiM TOro Moaynnb BU3HAYAETHCS BUCOKOIO MIBUIKICTH POOOTH 1 MalTUM

00'eMOM naM'sITi 10 CHIOKUBAETHCS M1 YaC MAPCHUHTY.
Komm’roTepHa peanizaiiisi CKJIaJa€ThCA 13 CIIAYI0UNX (pailiiB:

. xml_utf8.c - Buxiguuit daiin nporpamu Ha MoBi C 1m0 peanizye napcep XML.

Bepcis 3 miarpumkoro FOwnikox (Jomatox A).

. xml_utf8.h - Buxinnui 3aronoounuit ¢aitn mosu C 1o MicTuTh cTpykTypu XML

1 00’ siBnenHs pynkiii moayns XML. Bepcis 3 miarpumkoro FOnikoz (Jomatox A).

. Makefile - Bximnuii ¢aiin nporpamu make A1 aBTOMaTHYHOTO KOMITUTFOBAHHS 1

30upanHs Moayins nporpamu (lomatok A).

. config.mk - daitn mo Brimtouaetscs B Makefile. Mictuth 3aranpHi mapamerpu

st kommusatopa (Jogatok A).

. parse.c - mporpama Jyis TectyBanHa XML mapcepa
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Po3aia I'V. Ilporpamua peaJiizauisa MoayJisl peryJsspHuX BUpPa3iB

4.1 IIporpamua mojgennb

AJNTOpUTM NapCUHTY PETYASPHOIO BUpa3y € peKypCUBHUM. PeKypCHUBHICTb
aJTOPUTMY MOXOAUTH BiJl PEKYPCUBHOT PUPOIN CAMUX PETYISPHUX BUPA3IB, 5K 1
OUIBIIOCTI IHIIUX KON I0oTepHUX MOB. OCHOBOIO peanizauii € pynkuis reglest r. Jlana
(GYHKIlIS OTPUMYE 2 TTapaMeTpa: TEKCT, B SIKOMY 3I1MCHIOETHCS MOIIYK, 1 peTyIsIpHUi
BUpA3, 110 IKOMY TEKCT CKaHyeThCsl. KOkeH CUMBOII PEry/asipHOrO BUPA3y MEPEBIPSIETHCS
Ha CHeIiaJbHUN CUMIBOJI. SIKIIIO 3yCTPIYAETHCS CIEiaIbHUM CUMBOJI 1[0 BKa3ye Ha
MHOKUHY MOKJIUBHX MOCIIJOBHOCTEH CUMBOIIB, QYHKIIISI pEKYPCUBHO BUKJIMKAE CaMy
cebe, 3MEHUIYI0UH /11aria30H TEKCTY MOILIYKY, JOTH MOKHU SKUNCh 3 BUKJIMKIB HE BEPHE
MO3UTUBHUH pE3yNbTarT, 0 03HAYAE 110 JIaHa YACTUHA TEKCTY 301ra€ThCs 3 JaHUM
peryasipHUM BHpa3oM, a00 TEKCT MOIIYKY HE CIIBIaJaTUMe 3 JaHUM MiJiana30HoM
peryasipHoro Bupasy. B nepiomy Bunaaky QyHkiis 3aKkiHuye poOOTy 1 BepTae

MO3UTHUBHUY pe3yNbTaT, IHAKIIIe BepTae pesynasTar False.
Jlana QyHKINIA € Ty)Ke MIBUIKOIO 1 ii JIETKO PO3MMUPUTH TS TIATPUMKHU PI3HUX

CUHTAaKCUYHUX KOHCTPYKIIIA perysipHUX BUpa3iB MoBu Perl.

4.2 Komm’rorepHa peaJizaisi

Monynbs mapCUHTY PETYIIpHUX BUpa3iB OyB peaizoBaHUi Ha MOBI
nporpamyBanHs C B cepenoBuiii Linux 3 Bukopuctanusm xkommiiaropa GNU GCC,

nebarepa GDB, TekctoBoro penakropa VIM.
Komm’roTepna peanizailisi CKJIala€Thes 13 CAy0unx Gaiiis:

. regexp utf8.c - Buxignuit aitn nporpamu Ha MoBi C 1110 peanizye mapcep

perynsapHux Bupasis. Bepcis 3 miarpumkoro FOnikox (Jomatok b).

. regexp_utf8.h - BuxigHuit 3aronoBounuit ¢aitsn MoBu C 110 MICTUTH 00’ IBICHHS

GbyHKIIH MOyl peryisipHux BupasiB. Bepcis 3 migrpumkoto FOnikon (Jonarox b).

. Makefile - Bximnuii ¢aiin nporpamu make A1 aBTOMaTHYHOTO KOMITUTFOBAHHS 1



30upanHs Moayns nporpamu (Jomatok b).

config.mk - daiin mo BrimrouaeTscs B Makefile. Mictuth 3aranbHi mapamerpu

tst kommusitopa (Jlomgatok b).

demo.c - mporpama Jyisi TECTyBaHHS Iapcepa peryisipHUX BUpPa3iB
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Po3xaia V. Peasizanist noBHO(QYHKIIOHAJIbHOI PUKJIATHOL
NMPOrpamMu 3 BUKOPUCTAHHAM PO3PO0JeHUX MOAYJIIB MAPCHHTY
XML i peryjsspHux Bupasis

5.1 Onuc nporpamMHoOro NpoayKTy

Jlnist neMoHCTpallii IpakKTUYHOTO 3aCTOCyBaHHS MOAYiB mapcuHry XML i
PETYIIAPHUX BUPA3iB, @ TAKOXK 3 METOIO MPHUKIIATHOTO 3aCTOCYBaHHS, OyB PO3pOOICHMIA
mporpamMHuil IpoaykT — KiieHT 0a3 qanux XDClient. /lana mporpama po3po0iieHa s
peanizailii CliayounX 3aa4: momyk iHdopmairii B 6a3zax JaHUX 110 30epiraloThCs B
¢dopmatri XML.

OpnnauwMm 13 popmarie 6a3 manux € XDXF. Ile cnemiamizoBanuii oopmar
BHUIIIOTO piBHA 110 0a3zyeThes Ha popmari XML. @opmar XDXF po3pobnenuit
CremiaIbHO I 30epiranHs 0a3 TaHUX CIIOBHUKIB Ta CHITUKIIOTICTIH.

Hns XDClient Bepcii 1.0 mepenbaueHna moBHa miATpUMKa 0a3 TaHUX B
dopmar XDXF, To6TO mporpama 3Moske 311 CHIOBATH MOBHOIIHHUMA MOIIYK 1
BUBEJICHHA 1H(opMalrii 1robux 6a3 nanux 1o 36epiratotees B popmati XDXF. Ha
MOMEHT HanucaHHs AaHoi auceprtarii XDClient maB Bepcito 0.8. J/[ana BepcCis MOBHICTIO
BMie yuTatu 6a3u gannx XDXF, 3aificHIOBaTH MOIIYK 1 BUBEACHHS 1H(GOpMaIIii.

Oco0nuBICTIO AaHOT MPOTPaMHU € i 31aTHICTh BUKOHYBATH TOIIYK MOTPIOHUX
JaHUX Ty’ke MBUIKO. J[ms mpukiasy, mpu HasBHOCTI 123 6a3 naHuX 3arajJbHUM
o0'emom 570 MB, nomyk naHux TpuBae B cepenHboMy lc. Taka GesnpeneeHTHa
MIBUKICTD MOIIYKY Oyia JOCATHYTa 3aBASKU JBYM KJIIFOUOBUM TEXHOJIOT1SIM: 1HAEKCAITIS
1 6iHapHuii momryk [11;210]. Omuc TexHoori# iHAeK calii 1 61HapHOTO MONIYKY, a TAaKOXK
omuc peanizarii qanux texHonoriid B XDClient, BUXOTUTh 32 paMKH TeMHU JaHO1
mucepratii. Onuc nporpamuoi peanizaiii XDClient Tako BUXOIUTH 32 pAMKH TEMH

naHoi auceprarii (muBiThes Jomatox B).
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5.2 Komm’rorepHa peaJizais
[Iporpama XDClient 6yna peanizoBana Ha MOBI1 mporpamyBanHs C B
cepenoBuiii Linux 3 Bukopucranasm kommiisitopa GNU GCC, nebarepa GDB,
TekcToBOrO penakropa VIM. B moganbimomy Bona Oyma noptoBana Ha Windows.

Komm’roTepHa peanizailisi CKJIala€Thes 13 CaAyounx ¢Gaiiis:

. xdc.c - BuxiaHuit ¢aiin nporpamu Ha MoBi C 1110 MICTUTh TOYKY BXOJY 1 FOJIOBHI

KOHTpONbHI pouenypu (Jonatok B).

. xdc.h - Buxinnuii 3aronoBounuii ¢aiia MmoBu C 1110 MICTUTH 00 sIBICHHS

BHYTpimHIX QyHkuii 1 Tunie XDClient (oxarok B).

. xdxf.c - Buxignuit paitn mporpamu Ha MoBi C 1110 MICTUTH MOYJIb TAPCUHTY 0a3
nanux XDXF ([logatox B).
. xdxf.h - Buxigauit 3aronoBounuit ¢aiin MoBu C 110 MICTUTH 00’ ABICHHS (PYHKITIN

1 TuniB moayins napcunry XDXF ([Jonarok B).

. index.c - BuxinHuii paitn nporpamu Ha MOB1 C 110 MICTUTh MOIYJb 1HACKCALIIT

nanux (Jlomatok B).

. index.h - BuxigHuii 3arosoBouHui (aitsr MmoBu C 110 MICTUTH 00’ SIBIICHHS

¢byHKLUi# 1 TUIIB Moy s 1HAeKcawii fanux (Jonarok B).

. utf8.c - Buxigauii daiin nporpamu Ha MoBi C 110 MICTUTH Crieliali3oBaH1 PYyHKITT

st po6otu 3 nanumu UNICODE B popmarax UTF-8 1 Wide Char ([omatok B).

. utf8.h - Buxignawmit 3aronoBounuii aitn moBu C 110 MICTUTH 00 IBIICHHS

cnemianizoBanux ¢GyHkuii 1 Tumis (Jogarok B).

. file.c - Buximuuii Qaiin nporpamu Ha MoBi C 110 MICTUTH crielliai3oBaHl QyHKIIIT

poOoT 3 (aiimamu i karanoramu ¢aiinoBoi cucremu (Jomatox B).

. file.h - Buxigauit 3aronoBounuii ¢aiia MoBu C 0 MICTHTH 00’ IBICHHS

cnemianizoBanux GyHkuii 1 Tumis (Jogarok B).

. config.h — Buxignmii 3aronoBounuit ¢aiia MmoBu C 110 MICTUTH 00'SIBICHHS



100aTbHUX KOHCTAHTHHUX JAaHUX 1 KOHQirypaniiaux napametpis (Jomgatok B).

. Makefile - Bximnuii Qaiin nporpamu make aJiss aBTOMAaTUYHOTO KOMITUTFOBAHHS 1

30upanHs Moaynsa nporpamu (Jomatok B).

. config.mk - daitn mo BrimrouaeTscs B Makefile. Mictuth 3aranbHi mapameTpu

st Kommursitopa (Jlomarok B).
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BucHoBku

Ha nanuit gac icHyroTh cTabUIBHI peanizaiii mapcepiB XML 1 perynsapHux
BUpa3iB, cepe skux BunaustoTbes libxml2 1 Expa, PCRE. B Libxml2 peanizoBanuii psn
ICHYIOUMX CTaHJapTiB, IO BIAHOCATHCS JJI1 MOB po3MITKH. [ana 0i0mioTeka
XapaKTepU3y€EThCA BUCOKOIO SIKICTIO peaizallii 1 miATPUMKOIO BEJTUKOT KUTBKOCTI
cTaHIapTiB mo € YacTuHO0 XML. Jlo HEe momikiB JaHoi 010110TeKH MOYKHA BITHECTH
JUIIe 11 BEIMKUNA PO3MIp IO YacTO CTABUTh MiJ] CYMHIB JOIUIBHICTH il BAKOPUCTAHHS
JUIS CTaTUYHOTO JIIHKYBaHHS 3 HEBEJIMKMMHU MporpaMmamu. Expat € MeHIII MOTyXHOIO
HIX libxml2 1110 cTOCy€eThCs mATpUMKHY cTaHnapTiB XML, aje mpu nboMy BOHa Mae
Habararo MEHIINN po3Mip 1 O1IBIITY HIBUIKICTH POOOTH.

Haii6inbn nomynsapHoto 1t MoBU C 0105110TEKOI0 PETYIIIPHUX BUPA3iB €
PCRE - Perl Compatible Regular Expressions. Cuntakcuc perynsapuaux BupasiB PCRE e
3HAYHO MOTYXKHIIIUM 1 THYUYKIIIIMM HDK CTaHIAApTHUX peryasipHux Bupazis POSIX.
bibmioreka cyMmicHa 3 BETMKOIO KUTBKICTIO C KOMIUIATOPIB 1 OTIEPALITHUX CUCTEM.
barato mroaeit po3po6unu 616miotexku Ha ocHoBl PCRE 1m106 3po0utu ii cymicHoIO 3
IHIIMMEU MoBaMu TiporpamyBaHHs. bibnioreka PCRE nigTpumye nuiie nomryk mo

PEryIIpHOMY BHpa3y 1 110 poOOTY BOHA BUKOHYE IOCUTH J00pe.

3araqbHUMH NepeBaraMu JaHux 010710TeK € IXHA MOPTabenbHICTh, TOOTO
MOKJTUBICTh CKOMITUTIOBATH [IJISl PI3HUX OMEPAIITHUX CUCTEM, 1 BIAKPUTICTH KOTY.

XML xopucHuit j1si aBTOMaTU30BaHUX MTPOTPAMHUX 3aCO01B, IO IIYKAIOTh Y
Web. Henockonamicts HTML npu3sBena 1o Toro, 1o Mepexa nepeTBopuiiacs B
MIIIAHUHY TEKCTY, IOBHY PI3HOMaHITHUX €JIEMEHTIB 1 TET'1B, YaCTO BUKOPUCTOBYBAaHUX,

10 HasuBaeThesa Pro Forma 1 HiYOTO HE 3HAYYyIIUX.

XML mae Bennue3HHi MOTEHIIA Ui YIOCKOHAJIEHHS TIepTeKCTa.
Hanpuxnan y HTML niist cTBOpeHHS 3B'13Ky BUKOPUCTOBY€EThCS eyleMeHT A, XML xe

A03BOJIAE€ CTBOPUTH HE IPOCTO MOCHIIAHHA, a HAITPHUKIIA, I[BOHaHpaBHGHI/Iﬁ 3B'SA30K.

[lepcnextuBa XML nosnsirae B ToMy, 110 BiH Oy/ie BUKOPUCTOBYBATHCS IS
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OIKCY 1HIITUX MOB PO3MITKH, HanpuKJiIamd, JavaScript, 1o BukopuctoByeThesi B HTML-

JOKYMEHTAX.

XML po3pobaenuii 1jist TOro, o0 CIPOCTUTH 1 MOJET IIUTH BUKOPUCTAHHS
SGML, npu 1ibomMy 30epiriiy Horo BEIUKI MOKIMBOCT1 MO CTBOPEHHIO, MOIITUPEHHIO 1
nyomikamii Web-nmokymenTiB mepexi. XML — nimmuoxxuaa SGML, nmpudomy mroo6wmit
niicauit nokymeHT XML e miicaum nqokymentomM SGML. I, six 1 SGML, XML - e
METaMOBa, 1[0 BU3HAYAE 1HIII MOBU PO3MITKH I crienudiuamX miei. Hampukian,
MOBa CHHXPOH130BaHO1 iHTerpalii mynstumenia (Synchronized Multimedia Integration

Language, SMIL) 6a3yeTbcst Ha XML.

XML no3Bosisie Bu3HAUUTH (POpMaTIbHUNA CUHTAKCUC MOBH, HAIPUKIA
mpaBuia BKJIaJeHHs eaeMeHTiB. CeMaHTUKY MOKHA, 3BUYaiHO, OMUCYBAaTH Ha

3BUYAWHIN aHIIHACHKIA MOBI.

XML BUKOPHUCTOBYETHCS JIsi PO3MITKH CTaHAAPTHUX JOKYMEHTIB 6arato B
goMmy Tak camo, ik HTML. IIpore XML niepeBepiye ioro mpu poooTi 3i
CTPYKTYPOBaHUMHM JTAHUMHU, TAKUMHU, K pe3y/IbTaTH 3alUTy, MeTalHpopMallis Ipo By30I

Web a00 e1eMeHTH 1 TUIIM CXEMH.

PerynspHi Bupa3u 11e 0CHOBHa MOBa MOUIYKY TeKcToBoi iH(popmarii B WEB.
OcoOnMBO KOPUCHI PETYIAPHI BUPa3u B IIporpamax, HaluCaHUX Ha CKPUITOBUX (1110

IHTEPIPETYIOThCA ) MOBax, Hanmpukiad, VBScript, JavaScript 1 Perl.

HaiiGinpmmit po3BUTOK peryisipHi Bupasu orpuMmanu B Perl, ae ix miarpumka
BOyZOBaHa Oe3rocepeIHb0 B IHTEpIpeTaTop. Y IHIIUX MOBAX, K MPAaBUIIO,
BUKOPHUCTOBYIOTHCS PEAIII30BYI0U1 PETYASpHI BUPA3H TOMOBHEHHS 1 MOYJI1 CTOPOHHIX

PO3POOHUKIB.

Peamnizariii perynspHux BUpa3iB po3pi3HAIOTHCA, IPOTE B LILIOMY BOHH JTYKE
CXOX1 OJIMH Ha OJTHOTO, 1, SIK TPABUJIO, MPOTPAMICT, 110 OAHOTO THS OCBOIB

BUKOPHUCTAHHS PETYISIPHUX BUPa3iB, HAAA MPAKTUYHO HE 3yCTPIYa€ yTPYAHCHbD.

CUHTaKCHUC PETYIIpHUX BUPa3iB A0 IIUX Mip HE MOBHICTIO CTaHIAPTU30BaHUM.
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Icaye POSIX-Bepcus peryiaspHux BUpa3iB, 1110 TOBHICTIO OMUCY€E CTAHAAPT CUHTAKCHUCY
s POSIX. Ane Bepcis Perl mmpina i 6U1bI THYYKa, 9YUM 1 OSICHIOETHCS i1 MIUPOKa

MOIIUPEHICTb.

bibniorexa mapcunry XML i perynspaux BupasiB Oyna Hanucana Ha MoBi C B
cepenouii Linux. /lana 6i0mioTeka ckiagaerses 3 1BoX MoAyiiB. [lepmii Mmonynb
peanizye pekypcuBHy QyHkuito napcunry XML. /lana pyHkuis BepTae npocty
nporpaMuy ctpyktypy DTag mo mictute XML nani. B ganeimomy Bce 1o
3aJIMIIAETHCS TPOTPAMICTy 3pOOUTH TaK 1€ BUKOHATH 00X1]] JaAHOI CTPYKTYpPH IS
po36opy XML noxymenTta. Onepairist ooxony ctpykrypu DTag € nHabarato mpocTimioo

B MIOPIBHSHHI 3 MAPCUHTOM OpHUTiHATBLHOTO XML noKyMeHTy.

Mogyinb peryaspHOro Bupa3y Takox 1oOyn0BaHUHN 3 BUKOPUCTAHHAM
peKypcuBHOTO anroputrmy. Januit Mmonayns peanizye ¢pyHkuito reglest r, sska oTpumye
1IBa MapaMeTpPU: TEKCT, B AIKOMY 31HCHIOETHCS MOIIYK, 1 pEeryIsspHUIN BUpa3, 10 TAKOX €
TEKCTOBOIO CTPIYKOI0. J[aHMI alrOpUTM BUPI3HAETHCS BUCOKOIO THYYKICTIO B CEHCI
MOKJIUBOCTI HOTO PO3MIMPEHHS IS MIATPUMKH IIMPIIOT0 HA0OPY METa-CHMBOJIIB
perynsapuux BupasiB Perl. Jlanuit Mmogyns OyB mpoTeCTOBaHMIA 3 PI3HUMHU BX1THUMH

JaHUMU PI3HOT CKIJIATHOCTI 1 OBIB MPaBWIBHICTH 1 €EKTUBHICTH CBOi POOOTH.
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JopaTku

Honarok A. IIporpamua peaJizaniss moay.is napcunry XML

//xml_utf8. h
#ifndef XML_UTF8_H
#tdefine XML_UTF8_H

#ifdef TARGET_FREEBSD
#include <sys/types.h>
ftelse

#include <stdint.h>
#tendif

typedef struct _DAttr DAttr;
struct _DAttr {
wchar_t* name;
int nlen;
wchar_t* value;
int vlen;
int pos;
DAttr* next;

typedef struct _DTag DTag;
struct _DTag {
int type;
unsigned sid;
wchar_t *name;
int nlen;
wchar_t *value;
int vlen;
DAttr* attributes;
uint32_t pos;
uint32_t len;

DTag *parent;
DTag *body;
DTag *next;

wchar_t *source_xml;
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typedef enum DTagType {
DT_Tag,
DT_Value,
DT_Attribute,
DT_Cdata
} DTagType;

DTagx dexm! (wchar_t* ascii) ;

#tdefine S_DEEP (1 << 0)
#tdefine S_DOWN (1 << 1)
#define S_UP (1 <K 2)
#define S_ALL (S DEEP | S _DOWN | S_UP)
#tdefine S_SKIP (1 << 3)

DTagx tag_seek (DTag *tag_vroot, DTag *tag root, wchar_t *tag_name, unsigned
flags);

DTagx _tag seek (DTagx tag _root, wchar_t *tag_name, unsigned flags);

DTagx tag_rnext (DTag *tag vroot, DTag *tag root, unsigned flags);

int is_tag name (DTag *tag, wchar_t *str);

wchar_t* xml_wcsndup (wchar_t *wcs_xml, int len);

ftendif

//xml_utf8. c

#define _GNU_SOURCE
#include <string.h>
#include <stdio. h>
#include <stdlib.h>
#include <wchar.h>
#include <sys/time.h>
#include “xml_utf8.h”
#include “utf8.h”
#include “config.h”

typedef unsigned long long timestamp_t;
static timestamp_t get timestamp();

#ifndef BUFSZ
#define BUFSZ 1024



ftendif

DAttr* atexpose (wchar_t *wcs_xml, int len);

void attr_free (DAttrx attr) ;

void tag_free(DTag* tag) ;

int _isalnum(wchar_t ¢);

int islvalue(wchar_t ¢);

int _isalnum_full (wchar_t ¢);

int _isspace (wchar_t ¢);

int str_skip_space (wchar_t*x str, int len);

wchar_t* space_clean (wchar_t*x text);

wchar_t* str_skip_xml_header (wchar_t* wcs_xml) ;

wchar_t* str_skip_doctype (wchar_t*x wcs_xml) ;

wchar_t* find_open_tag(wchar_t *wcs_xml, int len, wchar_t *tag);
DTag* _dexml (wchar_t* wecs_xml, int len, int *err_ret, wchar_t *xml_start, DTag
*parent, long *wc_mb_addr) ;

DTagx create_tag(void);

int get_comment_tag(wchar_t *wcs_xml, int i, int len);
int get_name_len(wchar_t *wcs_xml, int i, int len);
int _isdigit(wchar_t wc);

int str_skip_space2 (wchar_t *wcs_xml, int i, int len);
int get_cdata(wchar_t *wcs_xml, int i, int len);

int ncall = 0;

#define CODE_NO_ERROR 0
#tdefine CODE_INVALID_XML 1

DTag* dexml (wchar_t* wcs_xml)
{
wchar_t *str;
int i;
int _err_ret;
DTag *tag_root;
wchar_t *xml|_start;
long *wc_mb_addr;
long len;
long mb_addr;
int j;

PRDEBUG (“enter”™)
xml|_start = wes_xml;

len = weslen(wes_xml) ;



wc_mb_addr = (longx) malloc (sizeof (long) * len);

for (j=0, mb_addr=0; j < len; j++) {
wc_mb_addr [j] = mb_addr;
mb_addr += wc_mb_len(wes_xml[j]);

J

if ((i = str_skip_space (wes_xml, -1)) == -1) {
free (we_mb_addr) ;
return NULL;
}
str = &wes_xml [i];
wes_xml = str_skip_xml_header (str) ;
if (lwes_xml) {
free (we_mb_addr) ;
return NULL;
}
if ((i = str_skip_space (wes_xml, -1)) == -1) {
free (we_mb_addr) ;
return NULL;
}
str = &wes_xml [i];
wes_xml = str_skip_doctype (str) ;
if (lwes_xml) {
free (we_mb_addr) ;
return NULL;
}

_err_ret = CODE_NO_ERROR;

tag root

wc_mb_addr) ;

J

if (tag_root)
tag root—>source_xml = xml_start;

free (wc_mb_addr) ;

PRDEBUG (“exit™)
return tag root;

wchar_t buf[BUFSZ];
wchar_t buf2[BUFSZ];

_dexml (wes_xml, wcslen(wes_xml), & err_ret, xml_start, NULL,
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wchar_t tag name[BUFSZ];

DTag* _dexml (wchar_t* wecs_xml, int len, int *err_ret, wchar_t *xml|_start, DTag
*parent, long *wc_mb_addr)
{

int i, i1, i2;

int _I, _dg, _sq;

wchar_t *topen, *tclose;

wchar_t *attribs;

wchar_t *body;

DTag *tag, *tag root, *_tag;

wchar_t *value;

int bi;

int j;

int buf2_len;
int nloop = 0;
int ret;

int _err_ret;
int len2;

int i_start;

int i_tag_start;
long mb_pos;
wchar_t * wecs_xml ;
long _wc_pos;

timestamp_t tO0;
timestamp_t t1;

ncal | ++;

tag_root = NULL;

tag = NULL;

i=0;

i_start = 0;

while (1) {
nloop++;
i1 = str_skip_space2 (wcs_xml, i_start, len);
if (i1 =-1){

fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”, _ FUNCTION__,

_LINE_);
tag_free(tag_root) ;
*xerr_ret = GODE_INVALID_XML;
return NULL;
} else if (i1 >= len) {
return tag_root;
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i 2++) ;

70

if (wes_xml[i1] =L <) {

_tag = create_tag() ;
if (tag)

tag—>next = _tag;
tag = _tag.

if (! tag root)
tag root = tag;

tag—>parent = parent;

for (i2=i1+1; i2<len && wes_xml[i2] 1= L'< && wes_ xml[i2] !=L"¥0 ;

tag->value = &wcs_xml [i_start];
tag->vlen = i2 - i_start;
tag->type = DT_Value;
i_start = i2;
} else {
= i1+1;
i1l = str_skip_space2 (wes_xml, i, len);

if (i1 =-11] i1 >= len-1) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,

__FUNCTION__, __LINE_):

tag free(tag root) ;
*err_ret = CODE_INVALID XML;
return NULL;

J

len2 = get_name_len(wes_xml, i1, len);
if((len2 && wes_xml[len2] == L'¥0') || il1+len2 >= len) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,

__FUNCTION__, __LINE_):

tag_free(tag_root) ;
xerr_ret = CODE_INVALID_XML;
return NULL;
} else if (Ilen2) {
/* parse comment or CDATA */

i1—;
i2 = get_comment_tag(wcs_xml, i1, len);
if (i2 1=-1) {



i_start = i2;

} else {
i2 = get_cdata(wes_xml, i1, len);
if (i2 1=-1) {
_tag = create_tag();
if (tag)
tag->next = _tag;
tag = _tag.

if (I tag root)
tag root = tag;

tag->parent = parent;

tag->value = &wcs_xml [i149];

tag->vlen = i2 - i1 - 12;
tag->type = DT_Cdata;
i_start = i2;

lelse {

fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,
__FUNCTION__, _ LINE_);
tag_free(tag_root) ;
xerr_ret = CODE_INVALID_XML;
return NULL;
}
}

} else {
/* parse tag */

i_tag_start = i-1;
_tag = create_tag();
if (tag)

tag->next = _tag;
tag = _tag.

if (I tag root)
tag root = tag;

tag->parent = parent;

tag->name = &wcs_xml[i1];
tag->nlen = len2;
tag—>type = DT_Tag;



_wc_pos = &wcs_xml [i_tag_start] - xml_start;
tag->pos = wc_mb_addr [_wc_pos] ;

i2 =11+ len2;
_sq = _dg = 0;
_l=1;
i =i2;
while (1) {
switch (wes_xml[i]) {
case L'>':
_1 =0;
break;
case L' " :
if (1_sq) _dg = !_da;
i+
break;
case L'¥ '
if (1. dg) _sq = ! sq;
i+
break;
case L'¥0' :
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,
__FUNCTION__, _ LINE_);
tag_free(tag_root) ;
xerr_ret = CODE_INVALID_XML;
return NULL;
break;
default:
i++;
break;
}
if (i>= len) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,
__FUNCTION__, _ LINE_);
tag_free(tag_root) ;
xerr_ret = CODE_INVALID_XML;
return NULL;
}
}

if (wes_xml[i-1] '=L" /") {
attribs = &wecs_xml[i2];
tag—>attributes = atexpose(attribs, i-i2);



/%

tag_name) ;

/%

not found¥n”,
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i++;

bi=0;

buf2[bi++] = L'< ;
buf2[bi++] = L'/ ;

for (j=0; j<tag—>nlen && bi<BUFSZ-2; j++ bi++)
buf2[bi] = tag->namel[j];

buf2[bi++] =L >";

buf2[bi] = L ¥0";

buf2_len = bi;

for (j=0; j<tag->nlen && j<BUFSZ-1; j++)
tag namel[j] = tag—>namel[j];
tag name[j] = L' ¥0';

topen = find_open_tag (&wcs_xml[i], len — i, tag_name) ;
tclose = wesstr (&wes_xml[i], buf2); *x/
tclose = wesstr_fast (&wes_xml[i], buf2);
while (tclose && topen && topen < tclose) {
topen = find_open_tag (topen+1, len — ((topen+1) - wecs_xml),

tclose = wesstr (tclose+1, buf2); */

tclose = wesstr_fast (tclose+1, buf2);

if (tclose && tclose + buf2_len > wes_xml + len)
tclose = NULL;

}
if (ltclose) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml: tclose
__FUNCTION__, _ LINE_);
tag_free(tag_root) ;
xerr_ret = CODE_INVALID_XML;
return NULL;
}
_err_ret = CODE_NO_ERROR;
tag->body = _dexml| (&cs_xml[i], tclose — &wcs_xml[i], & err_ret,

xml|_start, tag, wc_mb_addr);

if (ltag—>body && _err_ret == CODE_INVALID_XML) {
*err_ret = _err_ret,
tag_free(tag_root) ;
return NULL;

}

ncal |—;

j=0;

while(tclose[j] =L >" && j<len) j++;

j++



i_start = i_start + (&tclose[j] - &wcs_xml[i_start]);

_wc_pos = &wcs_xml [i_start] - xml_start;
tag->len = wc_mb_addr [ _wc_pos] - tag->pos;

} else {

i—;
attribs = &wecs_xml[i2];
tag—>attributes = atexpose(attribs, i-i2);
i+=2;
i_start = i;
/*tag->len = i_start — i_tag_start; */
_wc_pos = &wcs_xml [i_start] - xml_start;
tag->len = wc_mb_addr [ wc_pos] - tag->pos;

J
J
J

return tag root;

J

wchar_t* space_clean (wchar_t* text)

{

int len;
wchar_t *ret, *_buf;
int i, Jj, n;

len = weslen(text);
_buf = (wchar_tx) malloc(sizeof (wchar_t) * (len+1));
for (i=0, j=0; i<len; j++ i++) {
if (_isspace (text[i])) {
_buf[jl =L "
while (_isspace(text[i])) i++;
if (text[i] '= L' ¥0' && text[i] != L ¥n")
_buf[++j] = text[i];
} else if (text[i] == L' ¥n") {
i++;
while(_isspace (text[i])) i++;
if (text[i] '= L ¥n && text[i] '=L"¥0") {
if (>0 {
_buf[j] =L ¥n";
JH++;
}
_buf[j] = text[i];
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} else {
_buf[j] = textl[il;
}
}
_buf[j] = L"¥0";
ret = wesdup (_buf) ;
free (_buf) ;
return ret,

/* Attributes Expose */
DAttr* atexpose (wchar_t *wcs_xml, int len)

{

int _I;

int i, i1;

int name_i, name_len;
int value_i, value_len;
DAttr* attr;

if ((i = str_skip_space (wcs_xml, len)) == -1) return NULL;
i1=1;

while (islvalue(wecs_xml[i]) && i < len) i++;

if (wes_xml[i] 1=L"=") {

fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”, _ FUNCTION__,
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LINE_) ;
return NULL;
}
name_i = il;
name_len = i-il;
i++;
if (i < len & wes_xml[i] ==L""") {
i1 = ++i;
while (i < len && !(wes_xml[i] == L™ && wes_xml[i-1] = L"¥¥ ) &&
wes_xml[i] 1= L"¥0") i++;
if (wes_xml[i] == L"¥0" || i >= len) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”, _ FUNCTION__
LINE_) ;
return NULL;
}
value_i = i1;
value_len = i-il;
i++;

} else if (i < len & ! _isspace (wes_xml[i])) {
i1 =1,



J

while (isalnum_full (wes_xml[i]) & i < len) i++;

value_i = i1;
value_len = i-il;
}
attr = (DAttrx) malloc(sizeof (DAttr));
attr->name = &wcs_xml [name_i];
attr->nlen = name_len;
attr->value = &wcs_xml [value_i];
attr->vlen = value_len;
attr->next = atexpose (&wcs_xml[i], len — i);
return attr;

void tag free(DTagx tag)

{

J

DTag *_tag;
DTag *tag next;

tag next = tag.

while (_tag = tag_next) {
tag_next = _tag—>next;
if (_tag->source_xml) {

free (_tag->source_xml) ;

}
attr_free (_tag—>attributes) ;
tag_free (_tag—>body) ;
free (_tag);

}

void attr_free (DAttrx attr)

{

J

DAttr *_attr;
DAttr *attr_next;

attr_next = attr,;

while (attr = attr_next) {
attr_next = _attr->next;
free (_attr) ;

}

int _isalnum(wchar_t c)

{
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if (c>L'0 & c<=L9) || >LAN &c<=L7Z) || (c>La &&c<=

L'z"))
return 1;
else
return 0;
}
int get_name_len(wchar_t *wcs_xml, int i, int len)
{
int name_len
= 0;
if (lwes_xml || len <=0 || i <O [] i >= len) {

fwprintf (stderr, L”xml parser: error: %s:%d: invalid arguments¥n”,
__FUNCTION__, _ LINE_);

return 0;
}
if ((islvalue(wes_xmlI[il) || wes_xml[i] ==L :") && !_isdigit(wes_xmlI[i])) {
i++;
name_|en++;
while ((islvalue(wes_xml[il) || wes_xml[i] ==L :" || wes_xml[i] ==L"." ||
wes_xml[i] == L'-") && i<len) {
name_|en++;
i++;

J

return name_len;

J

return 0;

J

int _isdigit (wchar_t wc)

{
if we>=L0 & wc <=L"9)
return 1;

return 0;

J

int islvalue (wchar_t c)
{
if (6> L0 & c<=L9) || c>LAN &&c<=L2Z)||] c>La & c<=
L'z') [l e=L"_")
return 1;



else
return 0;

J

int _isalnum_full (wchar_t c¢)
{
if €>L1 & c <=L &&c!l=L'<C &&c!=L">)
return 1;
else
return 0;

J

int _isspace (wchar_t ¢)

{

if (c==1L " || c==L¥t")
return 1;
else
return 0;
}
int str_skip_space2 (wchar_t *wcs_xml, int i, int len)
{
int _I;
if (lwes_xml|] i <0) {

fwprintf (stderr, L”xml parser: error: %s:%d: invalid arguments¥n”,

__FUNCTION__, _LINE_);
return -1;

J

if (len <=0 || i >= len)
return i;

I =1;
while (C_I) {
if (i == len)
return i;
switch (wes_xml[i]) {
case L'’
case L' ¥t':
case L' ¥n':
break;
case L ¥0':
return i;
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break;
default:

return i;
break;

i++;

int str_skip_space (wchar_t *wcs_xml,
{

int i;

int _I;

i =0;
I =1;
while (C_I) {
if (i == len)
return -1,
switch (wes_xml[i]) {
case L'’
case L ¥t':
case L' ¥n':
break;
case L ¥0':
return -1,
break;
default:
return i;
break;

i++;
}
}

wchar_t* str_skip_xml_header (wchar_t *wcs_xml)

{
int i, _a, _I;

int len)

if (I (wesnemp (wes_xml, L"<?xml”, 5) == 0))

return wes_xml;

I =5,

79



_q=0;
_l=1;
while (1) {
switch (wes_xml[i]) {
case L'>':
if (I_a) {
it (wes_xml[i-1] 1=L"7) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml
header¥n”, _ FUNCTION__, _ LINE_);
return NULL;
}
| =0;
}
break;
case L' " :
case L'¥ ' :
if (wes_xml[i-1] =L "¥¥")
_q="!_a;
| ++
break;
case L ¥0':

fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,

__FUNCTION__, _ LINE_);
return NULL;
break;

default:
i++;
break;

J
J

return &wcs_xml [i+1];

J

wchar_t* str_skip_doctype (wchar_t *wcs_xml)

{

int i, _a, _I;

if (I (wesncmp (wes_xml, L”<IDOCTYPE”, 9) == 0))
return wes_xml;

i =5;
q=0;
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_l=1;
while (1) {
switch (wes_xml[i]) {
case L'>':
if (I_g) _I =0;
break;
case L' " :
case L'¥ ' :
if (wes_xml[i-1] = L"¥¥")
_q="!_a;

break;

case L ¥0':
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”,

__FUNCTION__, _ LINE_);

return NULL;
break;

default:
i++;
break;

}
}

return &wcs_xml [i+1];

J

wchar_t* xml_wcsndup (wchar_t *wcs_xml, int len)

{

wchar_t *wstr;
int _len;

if (lwes_xml)
return NULL;

_len = weslen(wes_xml) ;
if (len < len)
len = _len;

wstr = (wchar_t*) malloc(sizeof (wchar_t) * len + 1);
wesncpy (wstr, wes_xml, len);

wstrllen] = L' ¥0 ;

return wstr;



wchar_t* find_open_tag(wchar_t *wcs_xml, int len, wchar_t *tag)
{

wchar_t *topen;

int patlen;

int bi;

int j;

if (Iwes_xml|| 'tag || len <= 0) {

fwprintf (stderr, L”xml parser: error: %s:%d: invalid arguments¥n”,

__FUNCTION__, _ LINE_);
return NULL;

J

bi=0;

buf[bi++] = L' < ;

J=0;

while (tagl[j] !'= L'¥0" && bi<BUFSZ-1) {
buf [bi] = taglj];
JH
bi++;

}

buf[bi] = L ¥0";

patlen = bi;
topen = wes_xml;
while (topen) {
/% topen = wcsstr (topen, buf); */
topen = wesstr_fast (topen, buf);
if (Itopen) return NULL;
if (topen + patlen > wes_xml + len) return NULL;
if (topen[patlen] == L' ’ || topen[patlen] == L' >") {
for (j=patlen; topen[j] '=L">"; j++) {
if (topen + j >= wes_xml + len)
return NULL;
}

if (topen[j] ==L > && topen[j-1] I=L"/")
return topen;

J

topen++,;

]
return NULL;
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DTagx create_tag(void)

{
DTag *_tag;

_tag = (DTagx) malloc(sizeof (DTag)) ;

if (1_tag) {
perror ("WTF”) ;
exit(1);
}
_tag—>type = 0;
_tag->sid = 0;
_tag->name = NULL;
_tag->nlen = 0;
_tag->value = NULL;
_tag->vlen = 0;
_tag—>attributes = NULL;
_tag->pos = -1;
_tag->len = -1,

_tag-—>parent = NULL;
_tag—>body = NULL;
_tag->next = NULL;

_tag—>source_xml = NULL;

return _tag;

J

/* returns index of next char after comment closing '>' character */
int get_comment_tag(wchar_t *wcs_xml, int i, int len)
{

int j;

if (lwes_xml || len<=0 || i <O [] i >= len) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid arguments¥n”,
__FUNCTION__, _ LINE_);

return -1;
} else if (len-i < 7) {
return -1;
]
if (wes_xml[i] == L"< && wes_xml[i+1] ==L I" & wes_xml[i+2] == L' - &&

wes_xml[i+3] == L'-") {
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for (j=i+6; j<len; j++) {
if (wes_xml[j-2] == L'-" && wes_xml[j-1] == L' - && wes_xml[j] ==L">")
return j+1;

}
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”, _ FUNCTION__,

_LINE_);
return -1;

J

return -1;

J

/* returns index of next char after cdata closing '1]1>’ string */
int get_cdata(wchar_t *wcs_xml, int i, int len)

{
int j;

if (lwes_xml || len<=0 || i <O || i >= len) {
fwprintf (stderr, L”xml parser: error: %s:%d: invalid arguments¥n”,
__FUNCTION__, _ LINE_);

return -1;
} else if (len-i < 12) {
return -1;

J

if (wes_xml[i] == L'< && wes_xml[i+1] == L' 1" && wes_xml[i+2] == L' [ &&

wes_xml[i+3] == L'C" ¥

&& wes_xml [i+4] == L'D" && wes_xml[i+5] == L' A" && wes_xml[i+6] == L'T" &&
wes_xml[i+7] == L'A" ¥

&& wes_xml[i+8] == L' [") {

for (j=i+11; j<len; j++) {
if (wes_xml[j-2] == L] && wes_xml[j-1] == L] && wes_xml[j] ==L">")
return j+1;

}
fwprintf (stderr, L”xml parser: error: %s:%d: invalid xml¥n”, _ FUNCTION__,

_LINE_);
return -1;

J

return -1;

J

DTagx tag rnext (DTag *tag vroot, DTag *tag root, unsigned flags)
{



J
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if (Itag_root)
return NULL;

if (flags & S_DEEP && tag_root->body)
return tag_root->body;

if (tag_root == tag vroot)
return NULL;

if (flags & S_DOWN && tag root->next)
return tag _root—>next;

if (flags & S_UP) {
while (tag_root = tag root->parent) {
if (tag_root == tag_vroot)
return NULL;
if (tag_root->next) {
tag_root = tag_root->next;
break;
}
}

} else {
return NULL;

J

return tag root;

DTagx tag seek (DTag *tag vroot, DTag *tag root, wchar_t *tag name, unsigned flags)

{

DTag *tag ret;

if (Itag_root)
return NULL;

if (flags & S_SKIP)
tag root = tag rnext(tag vroot, tag root, flags);

if (tag_root == tag vroot)
flags &= ~S_DOWN;

while (1) {
tag ret = _tag seek(tag_root, tag_name, flags);
if (tag_ret || !(flags & S_UP))
return tag_ret,



if (tag_root == tag vroot)
return NULL;

while (tag_root = tag root->parent) {
if (tag_root == tag_vroot)
return NULL;
if (tag_root—>next) {
tag_root = tag_root->next;
break;
}
}
if (tag_root)
return NULL;
}

return tag ret;

J

DTagx tag seek (DTag* tag root, wchar_t *tag name, unsigned flags)

{
DTag *tag;
DTag *_tag;

tag = tag root;

while (tag) {
if (tag->type == DT _Tag) {
if (wesncmp (tag->name, tag _name, tag->nlen) == 0)
break;

if (flags & S_DEEP) {
_tag = tag seek(tag->body, tag name, flags | S_DOWN);

if (tag) |
tag = tag;
break;

}
}
}
if (I (flags & S_DOWN)) {
tag = NULL;
break;

J

tag = tag—>next;
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J

return tag;

J

int is_tag name (DTag *tag, wchar_t *str)

{
if (Itag || !str)
return 0;

if (tag->type !'= DT _Tag)
return 0;

if (wesncmp (tag->name, str, tag->nlen) == 0)
return 1;

return 0;

J

static timestamp_t get_timestamp ()
{

struct timeval now;
gettimeofday (&now, NULL) ;
return now. tv_usec + (timestamp_t)now. tv_sec * 1000000;

J
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//regexp_utf8.h
#ifndef REGEXP_UTF8_H
#define REGEXP_UTF8_H
#include <wchar.h>

int regTest (wchar_t *, wchar_t %) ;
int regTest_r (wchar_t *, wchar_t %),

int is_regexp_start (wchar_t *str) ;

fendif

//regexp_utf8.c

/%

* Copyright (C) Oleksiy Chernyavskyy
*/

#include <stdio. h>
#include “regexp_utf8.h”

#define CHARS NUM 95
#tdefine true 1

/%

* WRAPPER FUNCTION

*/

int regTest (wchar_t *data, wchar_t *re_text)

{

if (xre_text == L' 7") return regTest_r (data,

re_text+1)
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while (true)
{

if (regTest_r(data, re text)) return 1 ;
if (xdata && *data !'= L' ¥n') data++; else return 0;

/%

{

* MAIN RECURSIVE FUNCTION
*

*/

nt regTest_r (wchar_t *data, wchar_t *re_text)

wchar_t enum_chars[CHARS_NUM] ;
int i, j;
wchar_t c;

if (kre_text == L'*" || *re_text == L'+ || *re_text == L'?") return O ;

while (true)
{

if (I *re_text) return 1;

/% S
* GCHECK . (ANY SYMBOL)

*/
if (kre_text ==L".")
{
re_text++,;
if (kre_text == L'%")
{
re_text++;
while(true)
{
if (regTest_r(data, re_text)) return 1;

if (kdata && *data !'= L' ¥n’) data++; else return 0;
]
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J

else if (xre_text == L'+")
{
re_text++,
while(true)
{
if (xdata && *data != L'¥n') data++ ; else return 0;
if (regTest_r (data, re_text)) return 1 ;
}
}
else if (xre_text ==L'7")
{
re_text++,
if (regTest_r(data, re_text)) return 1;
if (kdata &% *data != L'¥n') data++ ; else return 0;
}
else
{
if (kdata && *data != L' ¥n') data++ ; else return 0;

}
} // if (xre_text = L'.")

/* W
* CHECK [] BLOCK

*/

else if (xre_text == L' [")

{

re_text++,;

/* Read [ ] block and init array */
for (i = 0; i < CHARS_NUM; i++)
enum_chars[i] = 0;

while(xre_text I=L'1")
! if (x(re_text+1) = L"-")
! if (xre_text <= *(re_text+2))
! *re_text;
x(re_text + 2);

i
J



else {
i = *(re_text + 2);
j = *re_text;

]

for (5 i <= j; i++)

{

}
re_text += 3;
}
else {
enum_chars[*re_text - 32] = 1;
re_text++,

J

enum_chars[i - 32] = 1;

}
// [ 1 array init END
//

re_text++;

if (xre_text == L'x")
{
re_text++,
while(true)

{
if (regTest_r(data, re_text)) return 1 ;

if ( xdata && *data != L'¥n' && enum_chars[*data - 32]) data++ ;

else return 0 ;

}
}
else if (xre_text == L'+")
{

re_text++,

while(true)

{

if ( xdata && *data != L'¥n' && enum_chars[*data - 32]) data++ ;

else return 0 ;
if (regTest_r (data, re_text)) return 1 ;
}
}
else if (xre_text ==L'7")
{
re_text++,
if (regTest_r(data, re_text)) return 1 ;
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if (xdata && *data !'= L' ¥n' && enum_chars[*data - 32]) data++ ;
else return 0 ;

J

else

{
if (xdata && *data !'= L' ¥n' && enum_chars[*data - 32]) data++ ;

else return 0 ;

J
//

} /* if xre_text == L' [ */

/%
HHHHHH S
* CHECK END OF LINE $
*/
else if (xre_text == L'§")
{

if (! *data || *data == L'¥n") return 1 ; else return O;

J

/%
HHHHHH S
* CHECK ORDINARY SYMBOL
*/
else

{
if (kre_text == L'¥¥) re_text++ ;

¢ = *re_text,
re_text++,
if (xre_text == L'%")
{
re_text++,
while(true)
{
if (regTest_r (data, re_text)) return 1 ;
if (c == xdata) data++ ; else return 0 ;
}
}
else if (xre_text == L'+")

{



re_text++,
while(true)
{
if (c == xdata) data++ ; else return 0 ;
if (regTest_r (data, re_text)) return 1 ;
}
}
else if (xre_text ==L'7")
{
re_text++,
if (regTest_r(data, re_text)) return 1 ;
if (c == xdata) data++ ; else return 0 ;

J

else
if (c == xdata) data++ ; else return O ;

} // else

// GUESS 1 dnt need this, [ think so
// if (I *data || *data == L'¥n’) return O ;

} // while(true)
} // regTest_r ()

int is_regexp_start (wchar_t *str)

{
if (Istr)
return 0;
if (str[0] ==L"." || str[0] ==L"[")
return 1;

return 0;

J
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//dict. h
#ifndef WTF_H
#tdefine WTF_H

#include “xdxf.h”
#include “index. h”

typedef struct _wtfdb_t wtfdb_t;
struct _wtfdb_t {

char *path;

wtfdb_t *next;

b

#define CMP_IGNORE_CASE (0x1 << 0)
#define CMP_CHOP_SPACES (0x1 <L 1)

#tdefine CMP_LEN_ARG1 (0x1 <K 2)
#idefine CMP_IGNORE_NONALPHA (0x1 << 3)
#define CMP_CROP_SPC (0x1 <L 4)

int lookup_article(char*x idx_file, wchar_t xkey, wchar_t *dic_name, wchar_t *from,
wchar_t *to, int is_regexp);

long get_istart_pos(idxfile_t *idxfile, wchar_t xkey);

void key to_art (wtfidx_t *idx, wchar_t *key, wchar_t *dic_name, wchar_t *from,
wchar_t *to, int is_regexp);

void print_usage (void);

char *get_cfg_dir (void);

void print_line(int len);

void chomp_path (char* path) ;

void print_wtfdbs (wtfdb_t *db_I1);

void wtfdb_free_all (wtfdb_t *db_I1);

size_t nchars(const char *s) ;

int get_xdxf (char *xpath_in, wtfdb_t **db_ret);

int is_xdxf (char *path);

int is_idx(char *path) ;

int cmpwcs (wchar_t *user_key, wchar_t *xdict_key, unsigned flags);
void print_tag_article(DTagx tag) ;

void print_tag_key (DTag *tag);

void print_tag_tr (DTag *tag) ;

void print_tag_opt (DTag *tag);

void print_tag_abr (DTag *tag);



void shrink_spaces (wchar_t *str) ;
void crop_non_alnum(wchar_t *str) ;
void convert_xml_escape (wchar_t *str) ;

#define ESC_RESET “¥033[0m”

#define ESC_NBLACK “¥033[0;30m"”
#define ESC_NRED “¥033[0;31m”
#define ESC_NGREEN “¥033[0;32m"
#define ESC_NYELLOW  "¥033[0;33m”
#define ESC_NBLUE “¥033[0; 34m”
#define ESC_NMAGENTA  "¥033[0;35m”
#define ESC_NCYAN “¥033[0;36m"”
#tdefine ESC_NWHITE “¥033[0;37m”
#define ESC_BBLACK “¥033[1;30m”
#define ESC_BRED “¥033[1;31m”
#define ESC_BGREEN “¥033[1;32m”
#define ESC_BYELLOW  "¥033[1;33m”
#define ESC_BBLUE “¥033[1;34m”
#define ESC_BMAGENTA  "¥033[1;35m”
#define ESC_BCYAN “¥033[1;36m”
#define ESC_BWHITE “¥033[1;37m"
#define ESC_UBLACK “¥033[4;30m”
#define ESC_URED “¥033[4;31m”
#define ESC_UGREEN “¥033[4;32m"
#define ESC_UYELLOW  "¥033[4;33m”
#define ESC_UBLUE “¥033[4;34m”
#define ESC_UMAGENTA  "¥033[4;35m”
#define ESC_UCYAN “¥033[4;36m”
#define ESC_UWHITE “¥033[4;3Tm"

typedef enum {
XDTAG_NULL,
XDTAG_UNDEF,
XDTAG_VALUE,

XDTAG_XDXF,
XDTAG_FULL_NAME,
XDTAG_DESCRIPTION,
XDTAG_ABBREVIATIONS,
XDTAG_ABR_DEF,
XDTAG_V,



XDTAG_AR,
XDTAG_I,
XDTAG_B,
XDTAG_K,
XDTAG_OPT,
XDTAG_DEF,
XDTAG_POS,
XDTAG_TENSE,
XDTAG_TR,
XDTAG_DTRN,
XDTAG_KREF,
XDTAG_RREF,
XDTAG_IREF
XDTAG_ABR,
XDTAG_C,
XDTAG_EX,
XDTAG_CO,
XDTAG_SUP,
XDTAG_SUB,

XDTAG_NU,

XDTAG_SU,

XDTAG_TT,

XDTAG_BIG,

XDTAG_SMALL,

XDTAG_BLOCKQUOTE,
} xdtag_id_t;

ftendif

//dict. c

#include <stdio. h>
#include <stdlib.h>
#ifdef TARGET_FREEBSD
#include <sys/types.h>
ftelse

#include <stdint.h>
#include <wctype. h>
#tendif

#include <sys/stat.h>
#include <dirent.h>
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

wchar_t sbuf [BUFSZ];

{string. h>
{unistd. h>
<wchar. h>
{locale. h>
“dict. h”
“xdxf. h”
“index. h”
“xml_utf8.h”
“regexp. h”
“file.h”
“config.h”

char scbuf[BUFSZ];

int main(int argc, char *argv[])

{

int ret;
wchar_t *from;
wchar_t *to;

int update_index;

int i,

Js

h;

wchar_t *key;
wchar_t _key[BUFSZ];
wtfidx_t *idx, *_idx;
const char *arg_key;

int arg_key_id;
wchar_t **w_argv;
int mb_len;

wchar_t *dic_name;

int is_regexp;

setlocale (LC_CTYPE, “en_US.UTF-87);

if (argc < 2) {

print_usage() ;

return 1;

J

w_argv = (wchar_t **) malloc(sizeof (wchar_t*) * argc) ;
for (i=0; i<argc;

mb_len = nchars(argv([i]l);

i ++)

{

w argv[i] = (wchar_tx) malloc(sizeof (wchar_t) * (mb_len+1));

if (mbsrtowcs(w_argv[il,

(const char*x) &argv[i], mb_len, NULL) != -1) {
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w argv[il[mb_len] = L ¥0' ;

} else {
fprintf (stderr, “wtf: error: convert mb string to wchar_t
string: %s:%d¥n”, __FUNCTION__, _ LINE_);

for (j=0; j<=i;, j++)
free(w_argv[jl);

free (w_argv) ;

return 1;

J

dic_name = NULL;

ret = 0;
from = NULL;
to = NULL;

is_regexp = 0;
update_index = 0;
key = NULL;
arg_key_id = 0;

for (i=1; i<argc; i++) {
if (wesemp(w_argv[i], L"-g”) == 0) {
update_index = 1;
} else if (wescmp(w_argv[i]l, L"-f") == 0) {

i++;
if (i < arge) {
for (j=0; w_argv[il[j] = L"¥0'; j++);
if (i>=2) {
from = (wchar_tx) malloc (sizeof (wchar_t) *3);
for (j=0; j<2; j++)
from[j] = towlower (w_argv[il[j]);
from[j] = L"¥0' ;
} else {
fprintf (stderr, “wtf: error: invalid lang—from string¥n”);
return 1;
}
} else {
print_usage() ;
return 1;

}
} else if (wescmp(w_argv[i], L"-t”) ==0) {
i++;
if (i < arge) {
for (j=0; w_argv[il[j] = L"¥0'; j++);
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if (j>=2) {
to = (wchar_t*) malloc(sizeof (wchar_t) *3);
for (j=0; j<2; j++)
to[j] = towlower w_argv[il[jl);

to[j] = L'¥0";
} else {
forintf (stderr, “wtf: error: invalid lang-to string¥n”);
return 1;
}
} else {
print_usage();
return 1;
}
} else if (wescmp(w_argv[i], L"-d”) == 0) {
i+
if (i <arge) {
for (j=0; w_argv[il[j] !'=L"¥0"; j++);
if (j>0) {
dic_name = (wchar_tx) malloc (sizeof (wchar_t) *(j+1));
for (h=0; h<j; h++)
dic_name[h] = towlower (w_argv[i][h]):
dic_name[h] = L' ¥0";
} else {
print_usage() ;
return 1;
}
} else {
print_usage();
return 1;
}
} else if (wescmp(w_argv[i]l, L"-k™) ==0) {
i+
if (i <arge) {
arg_key_id = i;
} else {
print_usage();
return 1;
}
} else {
arg_key_id = i;

J

if (update_index)
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ret = gen_index();

if (arg_key_id) {
if (idx = get_idx() {
key to_art(idx, w_argv[arg key id], dic_name, from, to, is_regexp);

idx_free_all (idx) ;
}
}

return ret;

J

void key to_art (wtfidx_t *idx, wchar_t *key, wchar_t *dic_name, wchar_t *from,
wchar_t *to, int is_regexp)

{
wkey_t *key_cnt;

wtfidx_t *_idx;

int nhit = 0;

if (tkey || lidx)
return;

_idx = idx;

while(Cidx) |

nhit += lookup_article (_idx—>path, key, dic_name, from, to, is_regexp);
_idx = _idx->next;
}
}

int lookup_article(char* idx_file, wchar_t xkey, wchar_t *dic_name, wchar_t *from,
wchar_t *to, int is_regexp)

{
idxfile_t *idxfile;
long fsize;
long istart_pos;
const int ret_error = -1;
FILE *ifp;
FILE *dfp;
long _pos;
int j;
xdxf_idx_t xdxf_idx;
DTag *tag_ar;
int cmpret;
wchar_t * key;
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int match_from;

int match_to;

int match_dic;

static int nhit_all = 0;
int nhit = 0;

if (lidx_file || ! key)

return ret_error;

idxfile = (idxfile_tx) malloc(sizeof (idxfile_ t));
init_idx_file(idxfile);

idxfile—>idx_path = strdup(idx_file);
if (I read_idx_header (idxfile)) {
free_idx_file(idxfile);
return ret_error,

J

if (dic_name) {
if (idxfile->db_name) {
mbstowcs (sbuf, idxfile->db_name, BUFSZ) ;
sbuf [BUFSZ-1] = L' ¥0’ ;
if (cmpwes (dic_name, sbuf, CMP_IGNORE_CASE | CMP_CHOP_SPACES |
CMP_LEN_ARG1) == 0) {
match_dic
} else {
match_dic

1;

0;
}
} else {
match_dic = 0;
}
} else {
match_dic = 1;

J

if (from) {
if (idxfile->from) {

mbstowcs (sbuf, idxfile->from, BUFSZ) ;

sbuf [BUFSZ-1] = L' ¥0’ ;

if (cmpwes (from, sbuf, CMP_IGNORE_CASE | CMP_CHOP_SPACES) == 0) {
match_from = 1;

} else {
match_from = 0;

J
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} else {
match_from = 0;
}
} else {
match_from = 1;

J

if (to) {
if (idxfile->to) {
mbstowcs (sbuf, idxfile->to, BUFSZ);
sbuf [BUFSZ-1] = L' ¥0’;
if (cmpwecs (to, sbuf, CMP_IGNORE_CASE | CMP_CHOP_SPACES) == 0) {

match_to = 1;
} else {
match_to = 0;
}
} else {
match_to = 0;
}
} else {
match_to = 1;
}
if (lis_regexp || !is_regexp_start(key)) {

if ((istart_pos = get_istart_pos(idxfile, key)) != -1 && match_dic &&
match_from && match_to) {

if (I (ifp = fopen(idxfile—>idx_path, “r”))) {
free_idx_file(idxfile);
return ret_error;

J

if (I (dfp = fopen(idxfile->db_path, “r”))) {
free_idx_file(idxfile);
fclose (ifp);
return ret_error,

J

_pos = istart_pos;
xdxf_idx. idxfile = idxfile;

fseek (ifp, _pos, SEEK_SET);



fread (&xdxf_idx. shift, sizeof (uint32_t), 1, ifp);
fread (&xdxf_idx. size, sizeof (uint32_t), 1, ifp);

fread (&xdxf_idx. ktag_index, ktag_index_len(), 1, ifp);
fread (&xdxf_idx. mask, opt_mask_len(), 1, ifp);

cmpret = 0;
i=1;
while(cmpret == 0) {
nhit_al [++;
nhit++;
tag_ar = read_xdxf (xdxf_idx. idxfile->db_path, xdxf_idx.shift,
xdxf_idx. size, dfp);
if (tag_ar) {
if (nhit_all > 1)
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fwprintf (stdout, L"¥n

fwpr intf (stdout, L"%sDICT NAME: %s¥n%s”, ESC_BWHITE, idxfile-
>db_name, ESC_RESET) ;

fwpr intf (stdout, L"%sFROM  %s¥n%s”, ESC_BWHITE, idxfile->from,
ESC_RESET) ;
fwpr intf (stdout, L"%sTO © %s¥n¥n%s”, ESC_BWHITE, idxfile—>to,
ESC_RESET) ;
print_tag article(tag_ar);
tag_free(tag_ar);
} else {
fprintf (stderr, “wtf: %s:%d: could not get article¥n”, _ FUNCTION__,
_LINE_);
}
_pos = istart_pos + j * (8 + idxfile—>ktag_index_len + idxfile-
>mask_len) ;

JH

if (_pos >= idxfile—>fsize)
break;

fseek (ifp, _pos, SEEK_SET);

fread (&xdxf_idx. shift, sizeof (uint32_t), 1, ifp);
fread (&xdxf_idx. size, sizeof (uint32_t), 1, ifp);

fread (&xdxf_idx. ktag_index, ktag_index_len(), 1, ifp);
fread (&xdxf_idx. mask, opt_mask_len(), 1, ifp);

_key = read_key_by_idx (&xdxf_idx, dfp);
if (key) {
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cmpret = cmpwecs (key, _key, CMP_IGNORE_CASE | CMP_CHOP_SPACES |
CMP_CROP_SPC | CMP_IGNORE_NONALPHA) ;
free (key) ;
} else {
break;
}
}

fwpr intf (stdout, L"¥n”);
fflush (stdout) ;
fclose (ifp);
fclose (dfp) ;
free_idx_file(idxfile);
} else {
free_idx_file(idxfile);
return 0;
}
} else {
free_idx_file(idxfile);
}

return nhit;

J

void print_tag_article(DTagx tag)
{
int vlen;
DTag * tag;
xdtag_id_t prev_tag = XDTAG_NULL;

_tag = tag,
while (_tag) {
if (_tag->type == DT_Tag) {
if (1 is_tag_name(_tag, L"abr”) && prev_tag == XDTAG_ABR)
fwprintf (stdout, L"¥n");
else if (prev_tag == XDTAG_DTRN)
fwprintf (stdout, L"¥n¥n");
else if (prev_tag == XDTAG_EX)
fwprintf (stdout, L"¥n");

if (is_tag_name(_tag, L"ar”)) {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_AR;

} else if (is_tag_name(_tag, L"k"™)) {
print_tag_key (_tag—>body) ;
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fwprintf (stdout, L"¥n¥n");
prev_tag = XDTAG_K;

} else if (is_tag_name(_tag, L"tr”)) {
print_tag_tr (_tag->body) ;
fwprintf (stdout, L"¥n¥n");
prev_tag = XDTAG_TR;

} else if (is_tag_name(_tag, L"abr”)) {
print_tag_abr (_tag—>body) ;
prev_tag = XDTAG_ABR;

} else if (is_tag_name(_tag, L"c¢")) {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_C;

} else if (is_tag_name(_tag, L"co”)) {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_CO;

} else if (is_tag_name(_tag, L"dtrn”)) {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_DTRN;

} else if (is_tag_name(_tag, L"ex”)) {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_EX;

} else {
print_tag_article(_tag—>body) ;
prev_tag = XDTAG_UNDEF;

}

} else if (_tag—>type == DT _Value) {
vlien = BUFSZ > _tag->vlen ? _tag->vlen : BUFSZ-1;
wesnepy (sbuf, _tag->value, vlen);
sbuf[vlen] = L ¥0' ;
convert_xml_escape (sbuf) ;
fwpr intf (stdout, L"%S”, sbuf);
prev_tag = XDTAG_VALUE;

}

_tag = _tag-—>next;

}
}

void print_tag_abr (DTag *tag)
{

int vlen;
DTag *_tag;
_tag = tag;

while (_tag) {
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fwprintf (stdout, L"%s”, ESGC_NGREEN) ;
if (_tag->type == DT_Tag) {
if (is_tag_name(_tag, L"c¢”)) {
print_tag_abr (_tag—>body) ;

} else if (is_tag_name(_tag, L"i")) {
print_tag_abr (_tag—>body) ;

} else if (is_tag_name(_tag, L"co”)) {
print_tag_abr (_tag—>body) ;

} else {
print_tag_abr (_tag—>body) ;

}

} else if (_tag—>type == DT _Value) {
vlen = BUFSZ > _tag->vlen ? _tag->vlen : BUFSZ-1;
wesnepy (sbuf, _tag->value, vlen);
sbuf[vlen] = L ¥0' ;
convert_xml_escape (sbuf) ;
fwpr intf (stdout, L"%S”, sbuf);

}

_tag = _tag-—>next;

}
fwprintf (stdout, L"%s”, ESC_RESET) ;
}

void print_tag key (DTag *tag)
{
int vlen;
DTag * tag;
xdtag_id_t prev_tag = XDTAG_NULL;

_tag = tag,

while (_tag) {
fwprintf (stdout, L"%s”, ESC_BYELLOW);
if (_tag->type == DT _Tag) {

if (is_tag_name(_tag, L"opt”)) {
print_tag_opt (_tag—>body) ;
prev_tag = XDTAG_OPT;

} else if (is_tag_name(_tag, L"nu”)) {
print_tag_key (_tag—>body) ;
prev_tag = XDTAG_NU;

} else {
print_tag_key (_tag—>body) ;
prev_tag = XDTAG_UNDEF;

}
} else if (_tag—>type == DT _Value) {
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if (I (prev_tag == XDTAG_NU && _tag->vlen > 0 && _tag->value[0] == L' ["))

vlen = BUFSZ > _tag->vlen ? _tag—>vlen : BUFSZ-1;

wesncpy (sbuf, _tag->value,
vien) ;
sbuf[vlen] = L ¥0';
convert_xml_escape (sbuf) ;
fwprintf (stdout, L"%S”, sbuf);
}
prev_tag = XDTAG_VALUE;
}
_tag = _tag-—>next;
}
fwprintf (stdout, L"%s”, ESC_RESET);
}

void print_tag opt (DTag *tag)
{

int vlen;

DTag * tag;

_tag = tag,
while (_tag) {

if (_tag->type == DT_Tag) {
print_tag opt (_tag—>body) ;

} else if (_tag—>type == DT _Value) {
vlien = BUFSZ > _tag->vlen ? _tag->vlen : BUFSZ-1;
wesnepy (sbuf, _tag->value, vlen);
sbuf[vlen] = L ¥0' ;
convert_xml_escape (sbuf) ;
fwpr intf (stdout, L"%S”, sbuf);

}

_tag = _tag-—>next;

}
}

void print_tag tr (DTag *tag)
{

int vlen;
DTag *_tag;
_tag = tag;

fwprintf (stdout, L"%s”, ESGC_NCYAN) ;
while (_tag) {
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if (_tag->type == DT _Tag) {
print_tag tr (_tag—>body);

} else if (_tag—>type == DT _Value) {
vlen = BUFSZ > _tag->vlen ? _tag->vlen : BUFSZ-1;
wesnepy (sbuf, _tag->value, vlen);
sbuf[vlen] = L ¥0' ;
convert_xml_escape (sbuf) ;
fwpr intf (stdout, L"[%S]”, sbuf);

}

_tag = _tag-—>next;

}
fwprintf (stdout, L"%s”, ESC_RESET);
}

long get_istart_pos(idxfile_t *idxfile, wchar_t *key)
{

long start, end;

int cmpret;

int j;

FILE *ifp;

FILE *dfp;

long _pos, _ipos;

uint32_t ar_shift;

uint32_t ar_size;

unsigned ktag_index;

unsigned opt_mask;

wchar_t * key;

xdxf_idx_t xdxf_idx;

int i;

const long ret_error = -1,

if (lidxfile || 'key)
return ret_error;

if (lidxfile->db_path || !idxfile->idx_path)
return ret_error;

if (I is_rfile(idxfile->db_path) || ! is_rfile(idxfile->idx_path))
return ret_error;

if (I (ifp = fopen(idxfile—>idx_path, “r”)))
return ret_error;

if (I (dfp = fopen(idxfile->db_path, “r”))) {



fclose (ifp);
return ret_error;

J

for (i=0; key[i] !'= L"¥0"; i++)
key[i] = towlower (key[il);

xdxf_idx. idxfile = idxfile;
xdxf_idx. shift = 0;
xdxf_idx.size = 0;
xdxf_idx. ktag_index = 0;
xdxf_idx. mask = 0;

_ipos = -1;

start = 0;

end = idxfile->idx_size / (8 + idxfile->ktag index_len + idxfile->mask_len);

for (j = (end - start)/2; ;) {
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_pos = idxfile—>idx_start_pos + (start+j) * (8 + idxfile->ktag_index_len +

idxfile—>mask_len) ;
fseek (ifp, _pos, SEEK_SET);

fread (&xdxf_idx. shift, sizeof (uint32_t), 1,
fread (&xdxf_idx. size, sizeof (uint32_t),
fread (&xdxf_idx. ktag_index, ktag_index_len(), 1,
fread (&xdxf_idx. mask, opt_mask_len(), 1,

_key = read_key_by_idx (&xdxf_idx, dfp);

if (key) {

cmpret = cmpwecs (key, _key, CMP_IGNORE_CASE | CMP_CHOP_SPACES |
CMP_CROP_SPC | CMP_IGNORE_NONALPHA) ;

if (cmpret 1= 0 && j == 0)
break;

if (cmpret > 0) {
if (Cipos != -1)
break;
start += j;
j = (end - start)/2;
} else if (cmpret < 0) {
if (Cipos != -1)
break;
end = j;



j = (end - start)/2;

} else {
_ipos = _pos;
start+= j;
j=0;
if (start > 0)
start—,
else
break;
}
}
if (key) {
free (_key) ;
_key = NULL;
}
}
if (key) {
free (_key) ;
_key = NULL;
}

fclose (ifp) ;
fclose (dfp) ;

return _ipos;

J

wchar_t sbuf1[BUFSZ];
wchar_t sbuf2[BUFSZ];

int cmpwcs (wchar_t *user_key, wchar_t *xdict_key, unsigned flags)

{

int cmpret;
wchar_t wc;
int i, h;

if (luser_key || !dict_key)
return -1,

for (i=0; user_key[i] !=L"¥0" && i < BUFSZ-1; i++)

wc = user_keyl[il;

if (flags & CMP_IGNORE_CASE)

wc = towlower (wc) ;
sbufi1[i] = wc;
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sbuf1[i] = L"¥0";

for (i=0; dict_key[i] '= L"¥0" && i < BUFSZ-1; i++) {
we = dict_keyl[il;
if (flags & CMP_IGNORE_CASE)
wc = towlower (we) ;
sbuf2[i] = wc;
}
sbuf2[i] = L' ¥0' ;

if (flags & CMP_CHOP_SPACES) {
for (i=0; iswspace (sbuf1[i]) && sbuf1[i] = L"¥0"; i++) ;

for (h=0; sbufi[i] =L ¥0 ; i++ h++)
sbuf1[h] = sbuf1[i];
sbuf1[h] = L"¥0 ;

for (h—; iswspace(sbufi[h]) && h >= 0; h—);
sbuf1[++h] = L' ¥0";

for (i=0; iswspace (sbuf2[i]) && sbuf2[i] '=L"¥0'; i++) ;

for (h=0; sbuf2[i] !'= L ¥0 ; i++ h++)
sbuf2[h] = sbuf2[i];
sbuf2[h] = L' ¥0 ;

for (h—; iswspace(sbuf2[h]) && h >= 0; h—);
sbuf2[++h] = L' ¥0" ;

J

if (flags & CMP_IGNORE_NONALPHA) {
crop_non_alnum(sbufl) ;
crop_non_alnum(sbuf2) ;

J

if (flags & CMP_CROP_SPC) {
shrink_spaces (sbuf1) ;
shrink_spaces (sbuf2) ;

J

/% fwprintf (stdout, L"wtf: %s: user key = %S, dict key = %S¥n”, _ FUNCTION__,
sbufl, sbuf2); *x/
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if (I (flags & CMP_LEN_ARG1)) {
cmpret = wescmp (sbufl, sbuf2);
} else {

cmpret = wesncmp (sbuf1, sbuf2, wcslen(sbufl));
}

return cmpret;

J

void shrink_spaces (wchar_t *str)

{
int i, h;

for (i=0, h=0; str[h] !=L"¥0"; h++) {
if (iswspace (str[h]l)) {

if (i>0)
strli++] =L 7;
while (iswspace (str[++h])) ;
h—;
} else {
stri++] = str[h];
}
}
strfi] = L ¥0;

J

void crop_non_alnum(wchar_t *str)

{
int i, h;

if (Istr)
return;

for (i=0, h=0; str[h] !'=L"¥0"; h++) {
if (iswalnum(str[h]l) || iswspace(str[h])) {

if (i<h)
str[i] = str[h];
i++;
}
}
stri] =L ¥0;

J

void print_usage (void)



{

fwprintf (stderr, L”wtf: usage: wtf [-g] [[-d dic_name] [-f from_lang] [-t

to_lang] [-k] key_phrase]¥n”);
}

char *get_cfg dir (void)
{
static char *cfg dir = NULL;

if (lefg_dir) {
if (getenv("HOME™)) {

snprintf (scbuf, BUFSZ, “%s/.wtf”,

if (strlen(scbuf)) {
cfg_dir = strdup (scbuf) ;
}
}
}

return cfg dir;

J

void wtfdb_free_all (wtfdb_t *db)

{
wtfdb_t *_db;

while (db) {
_db = db->next;
free (db—>path) ;
free (db) ;
db = _db;
}
}

void print_wtfdbs (wtfdb_t *db_1I1)
{

int dbnum;

wtfdb_t *db;

char printstr [PSTRMAX];

dbnum = 0;

db = db_I1;

while (db) {
dbnum++;
db = db—>next;

getenv ("HOME™)) ;
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J

snprintf (printstr, PSTRMAX, “wtf: found %d databases”,

fprintf (stdout, “%s¥n”, printstr);
print_line(100) ;
fprintf (stdout, “¥n”);

db = db_1I1;

while (db) {
fprintf (stdout, “%s¥n”, db->path) ;
db = db—>next;

}

void print_line(int len)

{

J

int i;

for (i=0; i<len; i++)
fprintf (stdout, “-");

fprintf (stdout, “¥n”);

int get_xdxf (char *path_in, wtfdb_t **db_ret)

{

int ret;

DIR *dirp;

struct dirent *de;

char path[MAXPATH] ;

char fname [MAXPATH];
wtfdb_t *db_last = NULL;
wtfdb_t * db_ret;
wtfdb_t * db;

chomp_path (path_in) ;

if (ret = is_xdxf (path_in))
return ret;

if (! is_dir(path_in)) {
*db_ret = NULL;
return 0;

J

dirp = opendir (path_in) ;

dbnum) ;
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if (! dirp) {

fprintf (stderr, “wtf: warning: could not open %s¥n”,

*db_ret = NULL;
return 0;

J

while((de = readdir(dirp)) '= NULL) {
if (de->d_name[0] == ".") {
#ifdef _DIRENT_HAVE_D_NAMLEN
if (de->d_namlen == 1)
continue;

if (de->d_name[1] == "." && de->d_namlen == 2)

continue;
ftelse
if (strlen(de->d_name) == 1)
continue;

path_in) ;

if (de->d_name[1] == "." && strlen(de->d_name) == 2)

continue;
ftendif
}
#tifdef _DIRENT_HAVE_D_NAMLEN
strncpy (fname, de->d_name, de->d_namlen);
fname [de->d_namlen] = "¥0';
ftelse
strcpy (fname, de->d_name) ;
ftendif

snprintf (path, MAXPATH, “%s/%s”, path_in, fname);

ret = get_xdxf (path, & db_ret);
switch(ret) {
case 1:
case 2:
_db = (wtfdb_tx) malloc(sizeof (wtfdb_t));
_db—>path = strdup (path) ;
_db—>next = db_last;
db_last = _db;
break;
case 3:
if (db_last) {
_db = db_last;
while (_db—>next)
_db = _db—>next;
_db—>next = _db_ret;
} else {
db_last = _db_ret;
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break;
default:
break;

J

closedir (dirp) ;

if (I do_last) {
*db_ret = NULL;
return 0;

J

*db_ret = db_last;
return 3;

J

int is_xdxf (char *path)
{

if (I is_rfile(path))
return 0;

if (regTest(path, ”.*¥¥ xdxf$§”)) {
if (regTest(path, ““dict¥¥. xdxf$”))
return 1;
else
return 2;

J

return 0;

J

int is_idx(char *path)
{

if (I is_rfile(path))
return 0;

if (regTest(path, “.*¥¥. idx$"))
return 1;
return 0;

J
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void chomp_path (char* path)
{

int len;

int i;

len = strlen(path) ;
for (i=len-1; i>0; i—) {
if (path[i] ="/")
path[i] = "¥0';
else
break;
}
}

size_t nchars(const char *s)

{

size_t charlen, chars;
mbstate_t mbs;

chars = 0;
memset (&mbs, 0, sizeof (mbs));
while ((charlen = mbrlen(s, MB_CUR_MAX, &mbs)) != 0 &&
charlen 1= (size_t)-1 && charlen != (size_t)-2) {
s += charlen;
chars++;

J

return (chars) ;

J

void convert_xml_escape (wchar_t *str)

{

int i, h;
if (Istr)
return;

for (i=0, h=0; str[i] !'= L"¥0" && h <BUFSZ-1; i++, h++) {
if (strli] == L&)
if (wesnemp (&str[il], L"&It;”, 4) ==0) {
str[h] = L' <;
i+=3;
} else if (wesnemp (&str[i], L"&gt;”, 4) == 0) {
str[h] = L">";
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i+=3;

} else if (wesncmp (&str[i], L"&amp;”, 5) == 0) {
str[h] = L'&;
i+=4;

} else if (wesnemp (&str[i], L"&apos;”, 6) == 0) {
str[h] = L'¥";
i+=5;

} else if (wesnemp (&str[i], L"&quot;”, 6) == 0) {
str[h] =L""";
i+=5;

} else {
fwprintf (stderr, L”wtf: warning: invalid xml: undefined escape

code¥n”) ;

str[h] = str[i];

}

} else {

str[h] = strlil;
}
}
strfh] = L"¥0';
}

//file.h
#ifndef FILE_H
#define FILE_H

int check_cfg(char *cfg_dir);
int can_rw(char *path) ;

int is_rfile(char *path);

int is_dir (char *path) ;

long file_size(char*x path);

ftendif
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//file.c

#include <sys/types.h>
#include <sys/stat.h>
#include “file.h”
#include “config.h”

int check _cfg(char *cfg dir)
{
if (is_dir(cfg_dir) && can_rw(cfg dir))
return 1;

return 0;

J

int can_rw(char *path)

{
struct stat statbuf;

if (stat(path, &statbuf) == -1)
return 0;

if (statbuf.st_mode & S_IRUSR && ¥
statbuf. st_mode & S_IWUSR && ¥
statbuf. st_mode & S_IXUSR) {
if (statbuf.st_uid == getuid())
return 1;

J

if (statbuf.st_mode & S_IRGRP && ¥
statbuf. st_mode & S_IWGRP && ¥
statbuf. st_mode & S_IXGRP) {
if (statbuf.st_gid == getgid())
return 1;

]
if (statbuf.st _mode & S_IROTH && ¥
statbuf. st_mode & S_IWOTH && ¥

statbuf. st_mode & S_IXOTH) {
return 1;

J

long file_size(charx path)



{
struct stat statbuf;

if (stat(path, &statbuf) == -1)
return -1;
return statbuf.st_size;

J

int is_rfile(char *path)

{
struct stat statbuf;

if (stat(path, &statbuf) == -1)
return 0;

if (S_ISREG (statbuf. st_mode))
return 1;

return 0;

J

int is_dir (char *path)

{
struct stat statbuf;

if (stat(path, &statbuf) == -1)
return 0;

if (S_ISDIR(statbuf. st_mode))
return 1;

return 0;

J

//index. h

#ifndef INDEX_H
#define INDEX_H
#include “xdxf.h”

#tdefine KPMAX 32

typedef struct _idxfile_t idxfile_t;
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struct _idxfile_t {
char *idx_path;
char *db_path;
char *db_name;
char *from;
char *to;
long fsize;
long idx_size;
long idx_start_pos;
unsigned ktag_index_len;
unsigned mask_len;

};

typedef struct _wtfidx_t wtfidx_t;
struct _wtfidx_t {

char *path;

wtfidx_t *next;

}s

typedef struct _xdxf_idx_t xdxf_idx_t;
struct _xdxf_idx_t {

idxfile_t *idxfile;

uint32_t shift;

uint32_t size;

unsigned ktag_index;

unsigned mask;

};

void print_idx_header (idxfile_t *idxfile);

void init_idx_file(idxfile_t xidxfile);

void free_idx_file(idxfile_t *idxfile);

int read_idx_header (idxfile_t *xidxfile) ;

int fetch_db_langs (char *path, char *%lang_from, char *xlang_to) ;
charx fetch_db_name (char *path) ;

int idx_clean(char *cfg_dir);

int idx_file_create(char *db_file, key_I|_t #*xkeys, int klen);
wtfidx_tx get_idx(void);

int gen_index (void) ;

void idx_free_all (wtfidx_t *idx);

key_||_tx base_key fetch (keypart_t *kp, int kp_len);

void free_base_keys(key |l_t *x*keys, int nkeys);

void free_opt_keys (key_I||_t *optkeys);

int keyparts_fetch (DTag *tag_key, keypart_t *key parts, int kpsize);

int count_key_tags (DTag *tag_xdxf) ;
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void free_key parts(keypart_t *key parts, int kp_len);

wchar_t* read_key _by_idx (xdxf_idx_t *idx, FILE *xdfp);
void free_keys(key_ Il_t *xkeys, int nkeys);

fendif

//index. c

#include <stdio. h>
#include <stdlib.h>
#define _GNU_SOURCE
#include <wchar.h>
#include <string.h>
#ifdef TARGET_FREEBSD
#include <sys/types.h>
ftelse

#include <stdint.h>
#tendif

#include <dirent.h>
#include “index.h”
#include “file.h”
#include “xml_utf8.h”
#include “config.h”
#include “dict. h”

char scbuf[BUFSZ];
wchar_t sbuf [BUFSZ];
char scfname [MAXPATH] ;
char scpath[MAXPATH];

void print_idx_header (idxfile_t *idxfile)

{
if (idxfile—>idx_path)

fwprintf (stdout, L”idx path: %s¥n”, idxfile—>idx_path);

if (idxfile->db_path)

fwprintf (stdout, L”db path: %s¥n”, idxfile->db_path);

if (idxfile->db_name)

fwprintf (stdout, L”db name: %s¥n”, idxfile->db_name) ;

if (idxfile->from)

fwprintf (stdout, L"from: %s¥n”, idxfile-—>from);
if (idxfile—>to)

fwprintf (stdout, L"to: %s¥n”, idxfile->to);

fwprintf (stdout, L”ktag index len: %d¥n”, idxfile—>ktag_index_len);
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fwprintf (stdout, L”mask len: %d¥n”, idxfile->mask_len);
fwprintf (stdout, L”idx size: %d¥n”, idxfile—>idx_size);
fwprintf (stdout, L"¥n”);

}

void init_idx_file(idxfile_t xidxfile)
{
if (1 idxfile)
return;

idxfile->idx_path = NULL;
idxfile->db_path = NULL;
idxfile—>db_name = NULL;
idxfile—>from = NULL;
idxfile->to = NULL;

idxfile—>fsize = -1;
idxfile—>idx_size = -1;
idxfile->idx_start_pos = -1;
idxfile—>ktag_index_len = 0;
idxfile—>mask_len = 0;

J

void free_idx_file(idxfile_t xidxfile)
{
PRDEBUG (“enter”™)
if (lidxfile)
return;

if (idxfile—>idx_path)
free (idxfile—>idx_path) ;

if (idxfile->db_path)
free (idxfile—>db_path);

if (idxfile->db_name)
free (idxfile->db_name) ;

if (idxfile->from)
free (idxfile->from) ;

if (idxfile—>to)
free(idxfile->to) ;



free(idxfile);
PRDEBUG (“exit™)
]

int read_idx_header (idxfile_t *xidxfile)
{

int i, j;

int _I;

FILE *fp;

char ¢, _c;

long debug_pos;

if (lidxfile)
return 0;

if (I idxfile—>idx_path)
return 0;

if ((idxfile->fsize = file_size(idxfile—>idx_path)) == 0)

return 0;

fp = fopen(idxfile->idx_path, “r”);
if (1fp)
return 0;

debug_pos = ftell (fp);

i=0;
| =1;
¢ = fgetc(fp);
debug_pos = ftell (fp);
while(Il) {
if (c == EOF) {
1 =0;
} else if (¢ 1= "¥n") {
if (i<BUFSZ-1)
scbuf[i++] = ¢;
} else if (c =="¥n") {
if (i>0) {
scbuf[i] = "¥0';
if (strncmp(scbuf, “path:”, 5) == 0) {

for (j=5; scbuf[j] '= "¥0' && isspace(scbuf[j]); j++);

idxfile->db_path = strdup (&scbuf[j]);

} else if (strncmp(scbuf, “name:”, 5) == 0)
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for (j=5; scbuf[j] != "¥0' && isspace(scbuf[j]); j++);
idxfile->db_name = strdup (&cbuf[j]);

} else if (strncmp(scbuf, “lang from:”, 10) == 0) {
for (j=10; scbuf[j] != "¥0' && isspace(scbuf[j]); j++);
idxfile->from = strdup (&scbuf[j]);

} else if (strncmp(scbuf, “lang to:”, 8) == 0) {
for (j=8; scbuf[j] != "¥0' && isspace(scbuf[j]); j++);
idxfile->to = strdup (&scbuf[j]);

} else if (strncmp(scbuf, “ktag index len:”, 15) == 0) {
for (j=15; scbuf[j] != "¥0' && isspace(scbuf[j]); j++);
idxfile—>ktag_index_len = atoi (&cbuf[j1);

} else if (strncmp(scbuf, “mask len:”, 9) == 0) {
for (j=9; scbuf[j] != "¥0' && isspace(scbuf[j]): j++);
idxfile->mask_len = atoi (&cbuf[j]);

1=0;

}
_¢ = fgetc (fp);
if (c=="%¥n" && _¢c =="¥n") {
¢ = _c;
_c = fgetc (fp) ;
if (c=="¥n") {
|1 =0;
debug_pos = ftell (fp);
idxfile—>idx_start_pos = ftell (fp);
}

}
c=_c;

}
fclose (fp) ;

idxfile—>idx_size = idxfile->fsize — idxfile—>idx_start_pos;
if (idxfile—>idx_size % (8 + idxfile—>ktag_index_len + idxfile-—>mask_len) != 0)

fprintf (stderr, “wtf: error: invalid index block size¥n”);

fprintf (stderr, ” file: %s¥n”, idxfile—>idx_path);

fprintf (stderr, ” idx_size: %d¥n”, idxfile—>idx_size);

fprintf (stderr, ” ktag_index_len: %d¥n”, idxfile—>ktag index_len);
fprintf (stderr, ” mask_len: %d¥n”, idxfile—>mask_len);

return 0;



return 1;

J

int idx_clean(char *cfg_dir)

{
DIR *dirp;
struct dirent *de;
int nfiles;

PRDEBUG (“enter”™)
it (cfg_dir && check_cfg(cfg dir) && can_rw(cfg dir)) {

dirp = opendir (cfg_dir) ;
if (1 dirp) {

fprintf (stderr, “wtf: warning: could not open %s¥n”, cfg dir);

return 0;

J

fprintf (stdout, “cleaning:¥n”);
nfiles = 0;
while((de = readdir(dirp)) '= NULL) {
if (de->d_name[0] == ".") {
#tifdef _DIRENT_HAVE_D_NAMLEN
if (de->d_namlen == 1)
continue;
if (de—>d_name[1] == ".  && de->d_namlen == 2)
continue;
ftelse
if (strlen(de->d_name) == 1)
continue;
if (de—>d_name[1] == "." && strlen(de->d_name) == 2)
continue;
ftendif
}
#tifdef _DIRENT_HAVE_D_NAMLEN
strncpy (scfname, de->d_name, de->d_namlen) ;
scfname [de->d_namlen] = "¥0';
ftelse
strcpy (scfname, de->d_name) ;
ftendif
snprintf (scpath, MAXPATH, “%s/%s”, cfg dir, scfname) ;
if (is_idx(scpath)) {
fprintf (stdout, ” %s¥n”, scfname);
remove (scpath) ;
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nfiles++;
]

}

closedir (dirp);

fprintf (stdout, “total removed: %d¥n”,
}
PRDEBUG (“exit”)
return 1;

charx fetch_db_name (char *path)

{

J

int fetch_db_langs (char *path, char *xlang_from, char *xlang_to)

{

int i, j, h;
char *name_ret;

if (Ipath)
return NULL;

name_ret = NULL;

for (i=0; path[i] = "¥0'; i++);

for (; i >=0 && path[i] '="/"; i—);

for (j=i-1; j >= 0 && path[j] '='/"; j—);
J++;

if (<i) |

name_ret = (charx) malloc(sizeof (char) * (i—j+1));

for (h=0; j<i; j++, h++)
name_ret[h] = path[j];
name_ret[h] = "¥0' ;
}

return name_ret;

int i, j, h;

char x|from, *lto;

if (Ipath || !lang from || !lang_to)
return 0;

[from = [to = NULL;

for (i=0; path[i] = "¥0'; i++);

for (; i >=0 && path[i]l '="/"; i—);
for (i—; i >= 0 && path[i] !'="/"; i—);

nfiles) ;
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for (j=i-1; j >=0 && path[j]l '="'/"; j—);
J++;
if (i-j = 4) {
[from = (charx) malloc (sizeof (char) *3);
[to = (charx) malloc (sizeof (char) *3);
for (h=0; h<2; h++) {
[from[h] = tolower (path[j+h]) ;
[to[h] = tolower (path[j+h+2]) ;
]
[from[2] = lto[2] = "¥0';
]
*|ang_from = |from;
*|lang_to = lto;
return 1;

J

int idx_file_create(char *db_file, key_I||_t *xkeys, int klen)
{

char *cfg_dir;

int fnum;

FILE *fp;

int k;

key_Il_t * key;

char *db_name;

char *lang_from;

char *l|ang_to;

PRDEBUG (“enter”™)

if (!db_file || 'keys || klen == 0)
return 0;

cfg dir = get_cfg dir();

it (cfg_dir && ! check _cfg(cfg dir)) {
mkdir (cfg dir, 0777);

]

if (cfg_dir & & check cfg(cfg dir)) {

fnum = 0;

do {
snprintf (scpath, MAXPATH, “%s/%d. idx”, cfg dir, fnum);
fnum++;

} while (is_idx(scpath)) ;
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fhum—;

fp = fopen(scpath, “w”);
it (1fp) |
fwprintf (stderr, L”wtf: error: could not create index file: %s¥n”,
scpath) ;
return 0;

}
fprintf (stdout, “creating index file: %d. idx¥n”, fnum);

db_name = fetch_db_name (db_file) ;
fetch_db_langs(db_file, &lang from, &lang to);

fprintf (fp, “path: %s¥n”, db_file);
if (db_name) {
fprintf (fp, “name: %s¥n”, db_name);
free (db_name) ;

J

if (lang_from) {
fprintf (fp, “lang from: %s¥n”, lang_from);
free (lang_from) ;

J

if (lang_to) {
fprintf (fp, “lang to: %s¥n”, lang_to) ;
free (lang_to) ;

J

fprintf (fp, “ktag index len: %d¥n”, ktag index_len());
fprintf (fp, “mask len: %d¥n”, opt_mask_len());

fprintf (fp, “¥n¥n”);
for (k=0; k<klen; k++) {
_key = keys[k];
if (1_key) {
fwprintf (stderr, L”wtf: error: %s:%d: _key == NULL¥n”, _ FUNCTION__,
_LINE_);
fclose (fp);
return 0;
}
while (_key—>prev)
_key = _key->prev;
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while (key) {
fwrite (&_key—>tag->pos, sizeof (uint32_t), 1, fp);
fwrite (&_key—>tag->len, sizeof (uint32_t), 1, fp);
fwrite (&_key—>ktag_index, ktag_index_len(), 1, fp);
fwrite (&_key—>kmask, opt_mask_len(), 1, fp);
_key = _key->next;

}

}

} else {
fwprintf (stdout, L"wtf: error: could not open config directory¥n”);
return 0;

J

fclose (fp) ;
PRDEBUG (“exit™)
return 1;

J

keypart_t key parts_p1[KPMAX];
wchar_t* read_key by_idx (xdxf_idx_t *idx, FILE *dfp)
{

DTag *tag_ar;

DTag *tag key;

int ktag_index;

wchar_t *xkey_str;

if (lidx)
return NULL;

tag ar = read_xdxf (idx—>idxfile—>db_path, idx->shift, idx—>size, dfp);
if (1tag_ar)
return NULL;

if (I is_tag name (tag ar, L"ar”)) {
tag free(tag ar);
return NULL;

]

key_str = NULL;
ktag_index = 0;
tag key = tag seek (tag_ar, tag ar->body, L"k”, S_ALL);

while (ktag_index !'= idx—>ktag_index && tag_key) {
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ktag_index++;
tag key = tag seek (tag ar, tag key, L"k”, S_ALL | S _SKIP);
}

if (tag_key) {
if (keyparts_fetch (tag key, key parts_pl1, KPMAX)) {
key_str = get_key_by mask (key_parts_p1, KPMAX, idx—>mask);
free_key _parts(key_parts_p1, KPMAX) ;
}
}

tag free(tag ar);

return key_str;

J

keypart_t key_parts_p2[KPMAX];
int gen_index (void)
{
char *wtf_path;
wtfdb_t *db_I1;
wtfdb_t *db;
int ret;
DTag *tag_root;
int ar;
int i, j;
key_I|_t *xkeys;
int nkeys;
DTag *tag_xdxf;
DTag *tag k;
DTag *tag_ar;
DTag *tag key;
key_I|_t *optkeys;
int ktag_index;

PRDEBUG (“enter”™)

if (I (wtf_path = getenv ("WTFPATH"))) {
fprintf (stderr, “wtf: error: no WTFPATH set¥n”);
return 0;

J

if (I is_dir(wtf_path)) {
fprintf (stderr, “wtf: error: invalid WTFPATH¥n") ;
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return 0;

J

ret = get_xdxf (wtf_path, &db_I1);
print_wtfdbs (db_11) ;

db = db_I1;
idx_clean(get_cfg_dir(Q);
while (db) {
fprintf (stdout, “¥n”);
fprintf (stdout, “file: %s¥n”, db—>path);
tag root = read_xdxf (db—>path, 0, 0, NULL);
if (tag_root) {
fprintf (stdout, “parsed: ok¥n”);
tag_xdxf = tag_seek (NULL, tag_root, L"xdxf”, S_ALL);

nkeys = count_key_tags (tag_xdxf) ;
fwpr intf (stdout, L”number of key words: %d¥n”, nkeys);

tag ar = tag_seek (tag_xdxf, tag xdxf->body, L"ar”, S_ALL);

optkeys = NULL;
if (tag_ar && nkeys) {
keys = (key_Il_t*x) malloc(sizeof (key_ || _t*) * nkeys);
if (lkeys) |
fwprintf (stderr, L”wtf: error: malloc¥n”);
tag_free(tag_root) ;
wtfdb_free_all (db_I1);
return 0;
}
bzero(keys, sizeof (key_ ||_t*)
* nkeys) ;
j=0;
while (tag_ar) |
tag key = tag_seek (tag_ar, tag ar->body, L"k”, S_ALL);

ktag_index = 0;
while (tag_key) {
if (keyparts_fetch (tag key, key parts_p2, KPMAX)) {
keys[j] = base_key fetch(key_parts_p2, KPMAX)
keys[j]->ktag_index = ktag_index;
keys[j]->tag = tag ar;
JH++
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optkeys = fill_opts(key_parts_p2, KPMAX, tag ar, optkeys,
ktag_index) ;

free_key _parts(key_parts_p2, KPMAX) ;
}
ktag_index++;
tag key = tag seek (tag ar, tag key, L"k”, S_ALL | S _SKIP);
}
tag ar = tag seek (tag xdxf, tag ar, L”ar”, S _ALL | S_SKIP);
}

/* double sort operation to exclude case when two articles exist
having same key phrases

* with different cases, |ike Postal (game) and postal (man working in
post office)

*/

gsort (keys, nkeys, sizeof (key_I|_tx), cmpkeys);

dup_remove (keys, &nkeys) ;

crop_nonalpha (keys, nkeys);

crop_spaces (keys, nkeys);

start_spaces_remove (keys, nkeys, 1);

keys_tolower (keys, nkeys);

gsort (keys, nkeys, sizeof (key_I|_tx), cmpkeys);

optkeys = sort_keys (optkeys) ;

dup_remove? (optkeys) ;

crop_nonalpha2 (optkeys) ;

crop_spaces? (optkeys) ;

start_spaces_remove2 (optkeys, 1);

keys_tolower2 (optkeys) ;

optkeys = sort_keys (optkeys) ;

k|_base_opt_merge (keys, nkeys, optkeys);

idx_file_create (db—>path, keys, nkeys);

free_keys (keys, nkeys);

/%

free_opt_keys (optkeys) ;
free_base_keys (keys, nkeys);
*/

}
tag free(tag_root) ;
} else {
fprintf (stdout, “parsed: no¥n”);
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]
db = db—>next;

J

wtfdb_free_all (db_I11);

PRDEBUG (“exit™)
return 1;

J

int count_key_tags (DTag *tag_xdxf)
{

DTag *tag k;

int nkeys;

nkeys = 0;
if (tag_xdxf) {
tag k = tag seek (tag xdxf, tag xdxf->body, L“k”, S_ALL);
if (tag_k)
nkeys++;
while(tag_k = tag seek (tag xdxf, tag k, L"k”, S_ALL | S _SKIP))
nkeys++;

J

return nkeys;

void free_key parts(keypart_t *key parts, int kp_len)
{

int h;

int npart;

PRDEBUG (“enter”)
npart = count_keys (key_parts, kp_len);

for (h=0; h<npart; h++) {
if (key_parts[h].str) {
free (key_parts[h]. str);
key_parts[h].str = NULL;
}

J
PRDEBUG (“"exit”)
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void free_keys(key Il_t *xkeys, int nkeys)
{

int i;

key_I1_t * key;

key_I|_t * key_next;

if ('keys || nkeys == 0)
return,;

for (i=0; i<nkeys; i++) {
it (keys[il) {
_key = keys[i];
while (key—>prev)
_key = _key->prev;

while (key) {
_key_next = _key->next;
if (key—>key)
free (_key—>key) ;
free (_key) ;
_key = _key_next;
}
}
}
free (keys) ;
}

void free_base_keys(key ||_t *x*keys, int nkeys)
{

int i;

PRDEBUG (“enter”™)

if ('keys || nkeys == 0)
return;

for (i=0; i<nkeys; i++) {
if (keys[i]) {
if (keys[i]—>key)
free (keys[i]—>key) ;
free (keys[il) ;
}
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free (keys) ;
PRDEBUG (“exit”)

J

void free_opt_keys (key_I|_t *optkeys)
{

key_I1_t * key;

key_I|_t * key_next;

PRDEBUG (“enter”™)

_key = optkeys;
while (Ckey—>prev)
_key = _key->prev;

while (key) {
_key_next = _key->next;
if (_key->key)
free (_key—>key) ;
free (_key) ;
_key = _key_next;
}

PRDEBUG (“"exit”)

J

int keyparts_fetch(DTag *tag_key, keypart_t xkey parts, int kpsize)
{

DTag * tag;

int i, h;

DTag *tag_opt;

int npart;

int nopt;

DTag *tag_vroot;

wchar_t *_buf;

if (Itag_key || 'key_parts || kpsize == 0)
return 0;

tag opt = NULL;
_tag = tag_key—>body;
h=0;



nopt = 0;

npart = 0;

tag _vroot = tag key;
while (_tag) {

if (_tag—>type == DT Value) {
for (i=0; i<_tag->vlen && h <BUFSZ-1; i++ h++) {
if (tag-—>valueli] == L&) {
if (wesncmp (& _tag—>valueli], L"&It;”, 4) == 0) {

sbuf(h] = L' < ;
i+=3;

} else if (wecsnemp (& tag—>valueli], L"&gt;”, 4) ==0) {
sbuf(h] =L >";
i+=3;

} else if (wecsnemp (& tag—>valuel[i], L"&amp;”, 5) == 0
sbuf(h] = L' & ;
i+=4;

} else if (wecsncmp (& tag—>valuel[i], L"&apos;”, 6) ==
sbuf(h] = L'¥ " ;
i+=5;

} else if (wcsncmp (& tag—>valuel[i], L"&quot;”, 6) ==
sbuf(h] =L ;
i+=5;

} else {

fwprintf (stderr, L”wtf: warning: invalid xml: undefined escape

code¥n”) ;
sbuf[h] = _tag-—>valueli];
}
} else {
sbuf[h] = _tag->valueli];
}
}
_tag = tag_rnext (tag_vroot, _tag, S_ALL);
} else if (_tag—>type == DT_Tag) {
if (wesncmp (_tag->name, L"nu”, _tag->nlen) == 0) {
_tag = tag rnext(tag vroot, _tag, S_DOWN | S_UP);
} else if (wcsncmp (_tag—>name, L”opt”, _tag->nlen) == 0) {
if (nopt < MAXOPTS) {
if (h0) {
sbuf[h] = L' ¥0";

)

0)

0)

_buf = (wchar_t*) malloc (sizeof (wchar_t) * (h+1));

wescpy (_buf, sbuf) ;

/% key_parts[npart]. str = wcsdup (sbuf); */
key_parts[npart].str = _buf;
key_parts[npart]. is_opt = 0;

{
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/% key_parts[npart]. str
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npart++;
h=0;
}
tag_opt = _tag;
tag_vroot = tag_opt;
_tag = tag_rnext(tag_vroot, tag opt, S_DEEP);
} else {
fwprintf (stderr, L”wtf: warning: %s:%d: nopt >= MAXOPTS¥n",
FUNCTION__, _ LINE_);
_tag = tag rnext (tag vroot, _tag, S DOWN | S UP);
}
} else {
_tag = tag_rnext (tag_vroot, _tag, S_ALL);
}
} else {
_tag = tag rnext (tag vroot, _tag, S DOWN | S _UP);
}

if (1_tag && tag opt) {
if (h0) {
sbuf[h] = L"¥0";
_buf = (wchar_t*) malloc (sizeof (wchar_t) * (h+1));
wescpy (_buf, sbuf);

wcsdup (sbuf) ; */
key_parts[npart].str = _buf;
key_parts[npart]. is_opt = 1;

nhopt++;

npart++;

h=0;

}
tag_vroot = tag key;
_tag = tag rnext (tag vroot, tag opt, S DOWN | S UP);
tag_opt = NULL;
}
}

if (h0) {
sbuf[h] = L' ¥0";
_buf = (wchar_tx) mal loc (sizeof (wchar_t) * (h+1));
wcscpy (_buf, sbuf) ;
key_parts[npart]. str = wcsdup (sbuf); */
key_parts[npart].str = _buf;
key_parts[npart]. is_opt = 0;
npart++;
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h=0;
}
key_parts[npart].str = NULL;

return 1;

J

key_I|_tx base_key fetch (keypart_t *kp, int kp_len)
{

int h, i, k;

key_|1_t *kl;

int npart;

wchar_t *_buf;

if ('kp || kp_len == 0)
return NULL;

npart = count_keys (kp, kp_len);

for (h=0, k=0; h<npart; h++) {

if (I kp[h]. is_opt) f{

for (i=0; k <= BUFSZ && kp[h].str[i] != L ¥0"; i++ k++)
sbuf[k] = kp[h].str[i];

}
}
sbuf[k] = L' ¥0';
kl = (key_l1_tx) malloc(sizeof (key_Il_t));
_buf = (wchar_tx) malloc(sizeof (wchar_t) * (k+1));
wescpy (_buf, sbuf);

/% kl->key = wcsdup (sbuf); */

kl->key = _buf;
kl->ktag_index = 0;
kl->kmask = 0;
kl->tag = NULL;
kl->next = NULL;
kl->prev = NULL;

return kl;

J

wtfidx_t*x get_idx(void)
{

int ret;
DIR *dirp;



struct dirent *de;
wtfidx_t *idx_last = NULL;
wtfidx_t *_idx;

char *cfg_dir;

cfg dir = get_cfg dir();

if (I is_dir(cfg_dir))

return NULL;

dirp = opendir (cfg_dir) ;
if (I dirp) {

fprintf (stderr, “wtf: error: could not open %s¥n”,
return NULL;

J

while((de = readdir (dirp)) != NULL) {

if (de—>d_name[0] == ".") {

#ifdef _DIRENT_HAVE_D_NAMLEN

ftelse

ftendif

if (de->d_namlen == 1)
continue;

if (de->d_name[1] == "." && de->d_namlen == 2)
continue;

if (strlen(de->d_name) == 1)
continue;

if (de->d_name[1] == "." && strlen(de->d_name) =

continue;

#ifdef _DIRENT_HAVE_D_NAMLEN

ftelse

ftendif

snprintf (scpath, MAXPATH, “%s/%s”,
if (is_idx(scpath)) {
_idx = (wtfidx_t*) malloc(sizeof (wtfidx_t));

strncpy (scfname, de->d_name, de->d_namlen) ;
scfname[de—>d_namlen] = "¥0' ;

strcpy (scfname, de->d_name) ;

_idx—>path = strdup (scpath) ;
_idx=>next = idx_last;
idx_last = _idx;

cfg dir) ;

:2)

cfg dir, scfname) ;
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closedir (dirp) ;

return idx_last;

J

void idx_free_ all (wtfidx_t *idx)
{

wtfidx_t *_idx;
while (idx) |
_idx = idx—>next;

if (idx—>path)
free (idx—>path) ;

free(idx) ;
idx = _idx;
}
}
//utf8. h

#ifndef UTF8_H
#define UTF8_h

#include <wchar.h>

int we_mb_len (wchar_t wc);

size_t weslen_fast (const wchar_t *s);

int wesncmp_fast (const wchar_t *s1, const wchar_t *s2, size_t n);
wchar_t* wcsstr_fast (wchar_t *s1, const wchar_t *s2);

ftendif

//utf8. c
#include “utf8.h”

int we_mb_len(wchar_t wc)
{
if (we <= 0x7f)
return 1;
else if (wc <= Ox7ff)
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return 2;

else if (wec <= Oxffff)
return 3;

else if (we <= Ox1fffff)
return 4;

else if (wc <= Ox3ffffff)
return 5;

else if (wec <= Ox7fffffff)
return 6;

J

size_t wcslen_fast (const wchar_t *s)

{

unsigned long j;

if (Is)
return 0;

for (j=0; s[j] '=L"¥0"; j++);
return j;

J

int wesncmp_fast (const wchar_t *s1, const wchar_t *s2, size_t n)

{

unsigned long j;

if (Is1) {
if (1s2) {
return 0;
} else {
if (weslen_fast(s2))
return -1,
else
return 0;
}
} else if (1s2) {
if (weslen_fast(s1))
return 1;
else
return 0;

J

if (n==0)
return 0;
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for (j=0; j<n && s1[j] == s2[j] && s1[j] = L"¥0" && s2[j] !=L"¥0"; j++);
if (j ==n) {
return 0;
} else if (s2[j]1 == L'¥0') {
if (3>0) {
return 0;
} else if (s1[jl ==L"¥0") {
return 0;
} else {
return 1;
}
} else if (s1[jl == L"¥0") {
return -1,
} else if (s1[j] > s2[j]) {
return 1;
} else {
return -1,
}
}

wchar_tx wcsstr_fast (wchar_t *s1, const wchar_t *s2)

{
unsigned long j;
size_t 12;

[2 = weslen _fast(s2) ;

for (j=0; s1[j] =L ¥0"; j+v {
if (wesncmp_fast (&s1[j], s2, 12) == 0)
return &s1[j];

]
return NULL;

//xdxf. h
#ifndef XDXF_H
#tdefine XDXF_H

#ifdef TARGET_FREEBSD
#include <sys/types.h>
ftelse
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#include <stdint.h>
#endif
#include “xml_utf8.h”

#define OPTS_8 1

#if defined (OPTS_8)
#define MAXOPTS 8
#telif defined (OPTS_16)
#define MAXOPTS 16
#telif defined (OPTS_32)
#define MAXOPTS 32
ftelse

#define OPTS_16 1
#define MAXOPTS 16
#tendif

#tdefine KTAG_INDEX_16 1

typedef struct _article_t article_t;
struct _article_t {
wchar_t *key;
wchar_t *article;
long ar_start_pos;
long ar_size;
/% idxfile_t *idx; */
}s

typedef struct _wkey_ t wkey_t;
struct _wkey_ t {

wchar_t *key;

article_t **arts;

int narts;

};

typedef struct _key I|_t key |I_t;
struct _key Il t {
wchar_t *key;
#if defined (KTAG_INDEX_16)
uint16_t ktag_index;
ftelse
uint32_t ktag_index;
ftendif



#if defined (OPTS_8)
uint8_t kmask;

#telif defined (OPTS_16)
uint16_t kmask;

#telif defined (OPTS_32)
uint32_t kmask;

ftendif

DTag *tag;

key_|l_t *prev;
key_I1_t *next;
}s

typedef struct _keypart_t {

wchar_t *str;
int is_opt;
} keypart_t;

#tdefine OPT1 (1 << 0)
#tdefine OPT2 (1 << 1)
#tdefine OPT3 (1 << 2)
#tdefine OPT4 (1 << 3)
#tdefine OPTH (1 << 4)
#tdefine OPT6 (1 << b)
#tdefine OPT7 (1 << 6)
#tdefine OPT8 (1 << 7)
#tdefine OPT9 (1 << 8)
#tdefine OPT10 (1 << 9)
#tdefine OPT11 (1 << 10)
#tdefine OPT12 (1 << 11)
#tdefine OPT13 (1 <K 12)
#tdefine OPT14 (1 << 13)
#tdefine OPT15 (1 << 14)
#tdefine OPT16 (1 << 15)
#tdefine OPT17 (1 << 16)
#tdefine OPT18 (1 <K 17)
#tdefine OPT19 (1 << 18)
#tdefine OPT20 (1 << 19)
#tdefine OPT21 (1 << 20)
#tdefine OPT22 (1 << 21)
#tdefine OPT23 (1 <K 22)
#tdefine OPT24 (1 << 23)
#tdefine OPT25 (1 <K 24)
#tdefine OPT26 (1 << 25)
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#tdefine OPT27 (1
#tdefine OPT28 (1
#tdefine OPT29 (1
#tdefine OPT30 (1
#tdefine OPT31 (1
#tdefine OPT32 (1

#if defined (OPTS_
#define MAXOPT OP
#telif defined (OPT
#define MAXOPT OP
#telif defined (OPT
#define MAXOPT OP
ftelse

#define MAXOPT 0
#tendif

DTag* read_xdxf (char *path,
key Il _tx fill_opts(keypart_t *key_parts,
xoptkeys, int ktag_index) ;

<< 26)
L 27)
<< 28)
<< 29)
<< 30)
<L 31

8)

T8
S_16)
T16
S_32)
132

long shift, long siz, FILE *dfp)
int kp_len, DTag *xtag_ar, key_|I_t

key_ Il _tx sort_keys(key_Il_t *key start);

void k| _base_opt_merge(key_I|_t xxkeys,

int cmpkeys (const void *pl1, const void *p2);

int dup_remove (key_I|_t xxkeys,

int xklen) ;

int dup_remove2 (key_Il_t *key start);

int keys_tolower (key_I|_t *xkeys,

int nkeys) ;

int keys_tolower2(key_I||_t *key start);
int start_spaces_remove (key_I|_t **keys, int nkeys, int sorted);
int start_spaces_remove2(key_||_t *key_start, int sorted);

wchar_t* get_key by mask (keypart_t *key parts,

int count_keys (keypart_t *key parts, int kp_len);
int count_opt_keys (keypart_t *key_parts, int kp_len);

int ktag_index_len(void) ;

int crop_nonalpha(key_I1_t *xkeys, int klen);
int crop_nonalpha2 (key_I|_t *key start);

int crop_spaces (key_||_t *xkeys,

int klen) ;

int crop_spaces2(key ||_t xkey_start);

ftendif

int nkeys, key_Il_t *optkeys)

int kp_len, unsigned opt_mask) ;

//xdxf. ¢
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#include <stdio. h>
#include <stdlib.h>
#include <unistd. h>
#define _GNU_SOURCE
#include <wchar.h>
#ifdef TARGET_FREEBSD
#include <sys/types.h>
ftelse

#include <stdint.h>
#include <wctype. h>
#tendif

#include “xdxf.h”
#include “xml_utf8.h”
#include “config.h”
#include “file.h”

wchar_t sbuf [BUFSZ];

int cmpkeys (const void *p1, const void *p2)

{
key_I|_t *xkeyl, *xkey2;

keyl = (key_Il_t*x) pl;

key2 = (key_I|_t*x) p2;

return wescmp ( (xkeyl) —>key, (xkey2)—->key) ;
}

void kl_base_opt_merge(key_I||_t *xkeys, int nkeys, key_I||_t *optkeys)
{

key_I1_t * key;

int start, end, j, cmpret;

key_Il_t * key_next;

if (loptkeys || 'keys || nkeys <= 0)
return,;

_key = optkeys;

while (key) {
_key_next = _key->next;
start = 0;
end = nkeys;

for (j = (end - start)/2; ; j = (end - start)/2) {
cmpret = wescemp (_key—>key, keys[start+j]l-—>key);
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if (cmpret > 0) {
start += j;
} else if (cmpret < 0) {
end = j;
} else {
break;
}
if (j==0)
break;
}
if (cmpret < 0 && start > 0) {
start—,
} else if (cmpret == 0 && start+) < nkeys-1) {
do {
start++,
cmpret = wescmp (_key—>key, keys[start+j]->key);
} while (cmpret == 0 && start+j < nkeys-1);

if (cmpret < 0)
start—;

J

_key—>next = keys[start+j]->next;
if (_key—>next)

_key—>next-—>prev = _key;
_key—>prev = keys[start+j];
keys[start+jl->next = _key;

sort_keys (keys[start+j]) ;
_key = _key_next;
}
}

int count_opt_keys (keypart_t *key_parts, int kp_len)

{
int i, nopt;

if (Ikey_parts)
return 0;

for (i=0, nopt=0; i<kp_len && key_parts[i].str; i++)
if (key_parts[i]. is_opt) nopt++;

return nopt;
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J

int count_keys (keypart_t *key parts, int kp_len)
{

int i, npart;
for (i=0; i<kp_len && key_parts[i].str; i++);

return i;

J

key Il _tx fill_opts(keypart_t *key_parts, int kp_len, DTag *tag_ar, key_ Il _t
*optkeys, int ktag_index)
{
unsigned opt_key_num;
unsigned opt_mask;
key_I|_t *optkey_first;
key_I|_t *optkey_last;
key_I1_t * key;
wchar_t *xkey_str;
int nopt;
int i;

PRDEBUG (“enter”)
nopt = count_opt_keys (key_parts, kp_len) ;

if (nopt>0) {
opt_key_num = 1;
for (i=0; i<nopt && i<=MAXOPTS; i++) {
opt_key_num = opt_key_num * 2;
}
} else {
opt_key_num = 0;
}

optkey_first = optkey_last = NULL;

for (opt_mask=1; opt_mask < opt_key num; opt_mask++) {
key_str = get_key_by mask (key_parts, kp_len, opt_mask);
_key = (key_Il_tx) malloc(sizeof (key_Il_t));
_key—>key = key_str;
_key—>ktag_index = ktag_index;
_key—>kmask = opt_mask;
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_key—>tag = tag_ar;

_key->next = NULL;

if (optkey_last) {
optkey_last->next = _key;
_key->prev = optkey_last;
optkey_last = _key;

} else {
_key->prev = NULL;
optkey_first = optkey_last = _key;

}

}

if (optkeys) {
if (optkey first) {
_key = optkeys;
while (_key—>next)

_key = _key->next;
_key—>next = optkey_first;
optkey_first->prev = _key;

}
} else {

optkeys = optkey_first;
}

PRDEBUG (“"exit”)

return optkeys;

J

wchar_t* get_key by mask (keypart_t *xkey parts, int kp_len, unsigned opt_mask)
{

int h, k, i;

unsigned oflag;

int npart;

int nopt;

unsigned opt_key_num;

wchar_t *str_ret;

if (key_parts || kp_len == 0)
return NULL;

nopt = count_opt_keys (key_parts, kp_len);
npart = count_keys (key_parts, kp_len);
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if (nopt>0) {
opt_key_num = 1;
for (i=0; i<nopt && i<=MAXOPTS; i++)
opt_key_num = opt_key_num * 2;
} else {
opt_key_num = 0;
}

if (opt_mask > 0 && opt_mask >= opt_key_num)
return NULL;

for (h=0, k=0, oflag = 1; oflag <= MAXOPT && k < npart && h < BUFSZ-1; oflag =
oflag << 1, k++) {
while (1 key_parts[k].is_opt && k < npart) {
for (i=0; key_parts[k].str[i] != L ¥0' && h < BUFSZ-1; i++ h++)
sbuf[h] = key_parts[k].str[i];
K++;
}
if (opt_mask & oflag) {
if (k<npart) f{
for (i=0; key_parts[k].str[i] =L ¥0" && h < BUFSZ-1; i++ h++)
sbuf[h] = key_parts[k].str[i];
} else {
fwprintf (stderr, L”"wtf: error: %s:%d: key_part index >= npart¥n”,
__FUNCTION__, _ LINE_);
}
}

J
sbuf[h] = L"¥0" ;

// str_ret = wesdup (sbuf) ;
str_ret = (wchar_tx) malloc(sizeof (wchar_t) * (h+1));
wcscpy (str_ret, sbuf);

return str_ret;

J

key_ Il _tx sort_keys(key Il_t xkey_ start)
{

key_I|_t *sorted_start;

key_I|_t *sorted_end;

key_Il_t * key, * key2, * key_ next;

if (lkey start)
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return NULL;

while (key_start—>prev)
key_start = key_start->prev;

_key = key_start->next;
sorted_start = key_start;
sorted_start-—>next = NULL;
sorted_start->prev = NULL;
sorted_end = sorted_start;

while (key) {
_key_next = _key->next;
_key->prev = NULL;
_key—>next = NULL;
_key2 = sorted_end;

while (1) {
if (wescmp (key—>key, _key2->key) > 0) {
_key—>next = _key2->next;
_key—>prev = _key2;

_key2->next = _key;
if (_key—>next)
_key—>next—>prev = _key;
else
sorted_end = _key;
break;
}
if (1 _key2->prev) {
_key2->prev = _key;
_key—>next = _key2;
break;
}
_key2 = _key2->prev;
}
_key = _key_next;
}
sorted_start = sorted_end;
while (sorted_start—>prev)
sorted_start = sorted_start->prev;

return sorted_start;

J

int crop_nonalpha(key_I|_t sxkeys, int klen)
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{
int j, i, h;
wchar_t *key;

if (Tkeys || klen <=0)
return 0;

for (j=0; j<klen && keys[j]; j++) {
key = keys[jl->key;

if (key) {
for (i=0, h=0; key[h] !'= L"¥0"; h++) {
/% if (key[h] 1=L'¥") {«/
if (iswalnum(key[h]) || iswspace(key[h])) {
if (i<h)
key[i] = key[h];
i++;
}
}
key[i] = L' ¥0;
} else {
fwprintf (stderr, L”wtf: error: %s:%d¥n”, _ FUNCTION__, _ LINE_);
}
}
return 1;

J

int crop_nonalpha2 (key_||_t *key start)
{

key_I1_t * key;

int i, h;

wchar_t *xkey_str;

if (lkey start)
return 0;

_key = key_start;
while (_key—>prev)
_key = _key->prev;

while (_key = _key—>next) {
key_str = _key->key;
if (key_str) {
for (i=0, h=0; key_str[h] !'= L'¥0'; h++) {
/% if (key_str[h] I=L'¥") { %/
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if (iswalnum(key_str[h]) || iswspace (key_str[h])) {
if (i<h)
key_str[i] = key_str[h];
i++;
}
}
key_str[i] = L"¥0;
} else {
fwprintf (stderr, L”wtf: error: %s:%d¥n”, _ FUNCTION__, _ LINE_);
}
}

return 1;

J

int crop_spaces (key_I||_t sxkeys, int klen)
{

int j, i, h;

wchar_t *key;

if (Tkeys || klen <= 0)
return 0;

for (j=0; j<klen && keys[j]; j++) {
key = keys[jl->key;
if (key) {
for (i=0, h=0; key[h] !'= L"¥0"; h++) {
if (iswspace(key[h])) {

if (i>0)
key[i++] = L 7;
whi le (iswspace (key[++h])) ;
h—;
} else {

key[i++] = key[h];
}
}

key[i] = L' ¥0;
} else {
fwprintf (stderr, L”wtf: error: %s:%d¥n”, _ FUNCTION__, _ LINE_);

J
J

return 1;



int crop_spaces2(key_||_t xkey_start)
{

key_Il_t * key;

int i, h;

wchar_t *xkey_str;

if (lkey start)
return 0;

_key = key_start;
while (_key—>prev)
_key = _key->prev;

while (_key = _key—>next) {
key_str = _key->key;
if (key_str) {

for (i=0, h=0; key_str[h] != L ¥0' ; h++)

if (iswspace(key_str[h])) {
if (i>0)
key_str[i++] =L ’;
while (iswspace (key str[++h]));

h—;
} else {
key_str[i++] = key_str[h];
}
}
key_str[i] = L"¥0';
} else {
fwprintf (stderr, L"wtf: error: %s:%d¥n”
}
}
return 1;

J

int dup_remove (key_I|_t *kkeys, int *xklen)
{
int i, j;

if ('keys || 'klen || *klen <=0)
return 0;

for (j=0, i=1; i<xklen && keys[i]; i++) |

{

, __FUNCTION__,

if (wescmp (keys[j]->key, keys[il-Dkey) !=0) {

JH++;

_LINE_);
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if (j<i)
keys[j] = keysl[i];
} else {
if (keys[i]—>key)
free (keys[i]—>key) ;
free (keys[il);
}
}
*klen = j+1;
return 1;

J

int dup_remove?2 (key_I|_t *key_start)
{

key_Il_t * key;

key_I1_t * key2;

if (lkey start)
return 0;

_key = key_start;
while (_key—>prev)
_key = _key->prev;

while (_key2 = key—>next) {
if (wescmp (_key—>key, _key2->key) = 0) {
_key = _key?;
} else {
_key—>next = _key2->next;
if (_key—>next)
_key—>next->prev = _key;
if (_key2->key)
free (_key2->key) ;
free (key2) ;
}
}

return 1;

J

int keys_tolower (key_||_t **keys, int nkeys)

{
int i, j;

if ('keys || nkeys <= 0)
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return 0;

for (i=0; i<nkeys; i++) {
for (j=0; keys[i]-Dkey[j] != L' ¥0"; j++)
keys[i]l->key[j] = towlower (keys[il->key[jl);
}

return 1;

J

int keys_tolower2(key_||_t *key_start)
{

key_I1_t * key;
int j;

if (lkey start)
return 0;

_key = key_start;
while (_key—>prev)
_key = _key->prev;

while (key) {
for (j=0; _key->key[j] 1= L"¥0'; j++)
_key->key[j] = towlower (_key—>key[j]);
_key = _key->next;
}

return 1;

J

int start_spaces_remove (key_I|_t *xkeys, int nkeys, int sorted)

{
int i, Jj, h;

if ('keys || nkeys <= 0)
return 0;

for (i=0; i<nkeys; i++) {
for (j=0; iswspace (keys[i]->key[j]) && keys[il-Dkey[j] !=L'¥0'; j++)

if (1j & sorted) {
break;
} else if (j) {
for (h=0; keys[i]->key[j] != L ¥0"; j++, h++)
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keys[i]->key[h] = keys[i]l->key[]j];
keys[i]->key[h] = L"¥0';
}
}

return 1;

J

int start_spaces_remove?2 (key_||_t xkey_start, int sorted)
{

key_I1_t * key;

int h, j;

if (lkey start)
return 0;

_key = key_start;
while (_key—>prev)
_key = _key->prev;

while (key) {
for (j=0; iswspace (_key—>key[j]) && _key—>key[jl !'= L'¥0"; j++) ;

if (1j & sorted) {
break;

} else if (j) {
for (h=0; _key—>key[j] != L"¥0"; j++, h++)

_key—>key[h] = key—>key[j];

_key—>key[h] = L' ¥0;

}

_key = _key->next;

}

return 1;

J

DTag* read_xdxf (char *path, long shift, long size, FILE *dfp)
{

FILE *fp;

int i;

wchar_t *buf;

DTag *tag;

wint_t we;

long fsize;

long mb_len;

long nbytes;
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[ong wc_num;
long debug_fpos;

PRDEBUG (“enter”™)

dfp = NULL;
if (dfp)
fp = dfp;
else
fp = fopen(path, “r”);

if (fp) {

if (size == 0) {
wc_num = 0;
while((wc = fgetwec (fp)) != WEOF) wc_num++;
nbytes = file_size(path);
rewind (fp) ;

} else {
fsize = file_size(path);
if (fsize > shift) {

if (shift + size > fsize)

size = fsize - shift;
fseek (fp, shift, SEEK_SET);
debug_fpos = ftell (fp);
wc_num = size;
nbytes = size;
} else {
fwprintf (stderr, L”wtf: error: read_xdxf: file size <= shift¥n");
fwprintf (stderr, L” file: %s¥n”, path);
if (1dfp)
fclose (fp) ;
return NULL;
}
}
buf = (wchar_t*) malloc(sizeof (wchar_t) * (wc_num+1)) ;
debug_fpos = ftell (fp);
for (i=0, mb_len=0; i < wc_num && mb_len < nbytes; i++) {
we = fgetwe (fp) ;
debug_fpos = ftell (fp) ;
buf[i] = wc;
mb_len += wc_mb_len (wc) ;
}
buf[i] = "¥0";



160

tag = dexml (buf) ;
if (Itag)
free (buf) ;
if (1dfp)
fclose (fp) ;
PRDEBUG (“exit”)
return tag,
} else {
fwprintf (stderr, L”wtf: error: could not open file %s¥n”, path);
return NULL;

J

return NULL;
]

int opt_mask_len(void)
{
#if defined (OPTS_8)
return sizeof (uint8_t);
ftelif defined (OPTS_16)
return sizeof (uint16_t) ;
#telif defined (OPTS_32)
return sizeof (uint32_t) ;
ftelse
return 0;
ftendif
}

int ktag_index_len(void)
{
#if defined (KTAG_INDEX_16)
return sizeof (uint16_t) ;
ftelse
return sizeof (uint32_t) ;
ftendif
}
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TOBAPUCTBO 3 OBMEKEHOIO BUIIIOBLIAJIBHICTIO «/IA TEX PIBHE)

Vxpaina 33013 Pisnencora 0o m. Piene 6yn. baxapesa,22 men./ gpaxc /0362/436178,
Koo EJ[PIIOY 36597842 p/p 26004000051270 y IIyAT « CEB bank» m. Kuie, M®@O 300175

M. PiBHe 26 6epesns 2012 poky

I[OBi)]Ka PO BIPOBANKCHHSA MMPOIrPaAaMHOI0 MPOAYKTY
Hexany QakynbTeTy KiOEpHETHKN
MixHapoIHUI €KOHOMIKO-I'yMaHITapHUN
yHIBepCcUTET iMeH1 akangemMika Ctenana [leM'sHuyka
Anuyky [lerpy CrenanoBuuy
T30B “JIA TEX PIBHE”
M.PiBHe, Byn1. baxapesa 22

[Tatpitok FOpiit PoctucnaBoBuy

[Mporpamuuii mponykr “XDClient” mpusHaueHuit s momyky iHopmanii B 6azax NaHHX,
aBTOPOM SIKOTO € CTYJIEHT MIKHApOJHOTO €KOHOMIKO-T'YMaHITapHOIO YHIBEPCUTETY IMEHI aKajemika
Crenana Jlem'ssHuyka, YepnsaBcbkuil Onekciit IropoBud, OyB mpejcTaBieHul Ha TeCTyBaHHS HOTO
€(eKTUBHOCTI 1 KOPEKTHOCT1 POOOTH.

Po6ota maHoro mporpaMHOro mnpoaykTy Oyria mpoaHalli3oBaHa MPOBIIHUMH CHEIialicTaMH
nianpueMcTBa Ta npotecroBana y cepenopuiti Windows XP. ITicisa neranpaux tectis I13 “XDClient”
OTpuMaB OLIHKY — BiAMIHHO. Bix 14.02.2012 poky 3a neBHOIO JIOMOBJIEHICTIO 13 aBTOPOM, IIporpama
Oysia BIPOBA/KEHa Ha MIANPUEMCTBI 1 IIMPOKO BUKOPUCTOBYETHCS MpalLliBHUKAMU HpPH POOOTI 3
TEXHIYHOIO JIOKYMEHTAIlEl0 HAa aBTOMOOUIbHI BY3JIM, a TaKOX MpU CHUIKYBaHHI 3 1HO3EMHMMHU
IHBECTOpaMH Ta MocTadyalbHUKaMU. 30€peKeHHs BCIX aBTOPCHKUX IpaB MiANPHUEMCTBO FapaHTYE.

Jupexmop Micye newamxu Iampiwk FO. P.
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Biaryk

HAyKOBOTO KEpIBHUKA, IOIICHTA, KAaHAUAATa TEXHIYHUX HAyK _Jlimnapoeuua P.M.
Ha MaricTepchbKy AUCEPTALIO CTYyIeHTa Yepusascvkozo Onekcisa leoposuua

(mpisBHme, iM ', TO 6ATHKOBI)
rpynu_01KIH-M cneuianbHOCTI _nPpUKIAOHA MAMeMamuxa
Ha TeMy Po3pooka modyna ¢hyukyiv napcuney XML i pecyniapHux 6upa3zie aK 8axciugoi
mexnon02iunoi cknadosoi APM 6 asmocepsici (na npuxnadi TOB “J{A TEX Pisue”).
AxtyanbHicTh TeMU _Mosa XML npusadbuna docmamnvo yeazu ceped po3pOOHUKIE i
Kopucmyeauie_cepedosuwia Inmepuem, wob 00Ciioumu numauts _6UKOPUCMAHHS T 6
AKOCMI_OCHOBHO20 IHCMPpYMeHmy Oas_cmeopenns Web-npoepam, 30epicanns Oanux,
mowo. Pecynapui _eupasu 6 ce6or _uepey € Haudiiblul NONVISIPHON MOBOH NOULYKY
mekcmosoi _ingopmayii. Lle pobums axmyanibHum po3poOKy CMAHOAPHUX UEUOKUX
ancopummie napcuney XML i pecynsapuux eupasie.
Meta pociijukeHHS  Memow 0anoi pobomu € po3poOKa ancopummy UeUoKo20
napcuney XML i pecynsaprux eupasis.
OO0 €eKT HIOCHIJKEHHS Hocnioocyemovcs _ancopumm _peanizayii napcuney XML i
peVIIAPHUX 8UPA3I6
KopoTka xapaktepucThka po3nauiiB poOoTH_ Teopemuuni OCHOB8U nepuio2o po30iny
sU3HAYAOMb __adxcausicms 1 _axkmyanvhicms _mosu XML Ona_ cyyacHux cucmem
30epicanns, nepedayi, nOwyKy i 0opooxu ingopmauyii. Jpyeuii po30il 1akoHIYHO Ha
NPUKIA0AX PO3KDUBAE MOBY DE2VIIAPHUX 6UPA3I6 I NOKA3YE 8ANCIUBICINL OAHOI MOBU OJisl
NOWLYKY OAHUX 6 CYYACHOMY C8Imi IHPOPMAYIUHUX MEeXHOI02iU. Ancopummu onucani 6
mMpemvoMy [ _Yemeepmony po30ilax Maroms _YimkKy [ 3pO3VMILY CMPYKMypYy, 2apHi
OUHAMIYHI XAPAKMEPUCMUKU, ONMUMAIbHO BUKOPUCIOSYIOMb NAM sSmb KOMN omepa i
Ix secko pozwupamu __000amrosumu__ gyukuiamu. Il'smuii po30in _demoncmpye
NPAKMUYHEe BUKOPUCMAHHS PO3POOIEH020 MOOYIsS HA NPUKIAAOL NOBHODYHKYIOHANLHOL
npozpamu.
[IpakTuune 3HadYeHHS pPOOOTH  Po3pobieHuti  MoOVIb Modice Oymu NnosmopHO
BUKOPDUCMAHUL 68 306HIUHIX NPOSPAMHUX NPOeKmax _abo 63amull _3ad _0CHO8Y O
pO3poOKU _cmandapmuoi _0ibniomexu _napcuney _mexkcmogoi _ingopmauyii.  Mooyib
XApPAKmepu3yeEmovcs  HeGeIUKUM __PO3MIDOM WO _pooumsb 11020 npueadIueum _ Os
CMAMUYHO20 NIHKYBAHHS
Peanizaniss pe3ynbTaTiB JOCHIKEHHS Pesyabmamu  00cniodxcenb peanizo8aui y
dopmami edhekmusrux ancopummis ma 8i0N0GIOHUX NPOSPAMHUX MOOYaie Ha Mosi C.
3ayBakeHHA Ta Henoniku Cnocmepicaromvbcesa O0esaki OUCHPONOPYIL 8 3MICHOBOMY
HANOBHEHHI PO30ilie pobomu.
BucHoBkH Ta ominka Poboma 6uKoHana HA HALEHCHOMY HAYKOEO-NPAKMUYHOMY DIGHI
32I0HO _CMAaHOapmis _ma_6umoe 00 KEaNiiKayitinux pooim i 3acy208Ye€ HA_OYIHKY
«Biominnoy
HaykoBuii kepiBHUK [Tigmuc P.M.JlitHapoBUY (K.T.H., TOIICHT)

113

~3” kBitHa 2012 p.
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Penen3is

Ha MaricTepcbKy aucepramnilo crynenra Yepuascokoco Onexcis leoposuua

rpynu 0/KIH-M dakyasrery xibepremuxu

IIBH3 “Mixcnapoonuii ekonomiko-eymanimapHuii yrisepcumem imeri akaoemixa Cmenana

Mem anuyka”

Tema po6oTu Pospodra mooyis gynxyii napcuney XML i pe2yisapnux eupazie sik 6axcau60i mexnono2iuHoi
cknaoosoi APM 6 asmocepsici (na npuxnadi TOB “/[A TEX Pisne”).

CrHcia xapakTepucTuka po3aijiB po6oru Pozoin I. Oznsn0 mexuonoeii XML

Po30in II. Ocna0 mexnonoeaii pecynsapuux upazis

Po3zoin Ill. Ilpoepammua peanizayis mooyns napcunzy XML

Po3z0in 1IV. I[lpoepamna peanizayis mooyns pecyiapHux eupasie

Po30in V. Peanizayis no8no@yHKYioHaNbHOI NPUKIAOHOT NpO2PAMU 3 BUKOPUCTNAHHAM PO3POOIEHUX
mooynie napcuney XML i peeynaprux supasie

IIpomno3uuii, BHeCeHi cTy1eHTOM, PiBeHb X HAYKOBOI'0 OOIPYHTYBaHHS Ta e(peKTUBHICTH

B peanizayii ancopummie napcuney 6y10 3acmoco8ano 1aKoHIYHUL PEeKYPCUBHULL ANOPUMM |
3acmocoeani eqpexmusHi cmpykmypu oanux. Ocobauso UOLIAEMbCA MAIUL PO3MIP PO3POOTIEHO20
MOOYIIAL WO 0AE MOACIUBICIb U020 CIMAMUYHO20 KOMNOHYBAHHA 68 3068 HIUHIX NPO2PAMHUX NPOEKMAX.

IIpakTuyHe 3HaYeHHS] PpO0OTH [IpozpamHuii MOOYIb Modce Oymu BUKOPUCMAHULL 8 308HIUIHIX
NPOSPAMHUX NPOEKMAax Ol 34UMYBaHHs i po3oopy oanux é hopmami XML i nowyky ingpopmayii 3
BUKOPUCMAHHAM MOBU Pe2yJAPHUX 8UPA3IB. Aeopumm napcuHey pe2yispHux eupasie 1e2ko
po3wupumu 0151 RIOMPUMKU 6CIX CUHMAKCUYHUX | IeKCUYHUX KOHCIPYKYIU pe2VlIAPHUX 8UpaA3i6 MOBU
npoepamysanus Perl.

AxicTh opopmiienHst podoTn /Jucepmayis uKOHaHa HA NPOGECIUHOMY PiBHI.
Henoaixu B podoti Hesnauni opgocpaiuni nomunku mexcmy.

3araabHmii BUCHOBOK Cmyodenm YepHascoruti O.1. npoghecitino niocomoeénenuii i 3acny208ye Ha
npuceo€EnHs Keanigpikayii “macicmp inghopmamuru”.

Ouinka TMIJIOMHOI podoTu Biominno (93 6anu—A  3a wkanorwo ECST).

Penensent [Tanuenko Irop Muxainosuy,
KaHauaaT Ppi3uKo-MareMaTHYHUX HayK, IOLEHT,
3aBiAyBay kadeApor0 MaTeMaTUYHUX JTUCLUTUIIH
Ta iHpopmarliitnux cucreM PiBHeHCHKOT (Pimii
€BpONENCHKOr0 YHIBEPCUTETY
“ 3 ” xsitHa__ 2012p. (ITinmuc peueH3eHTa)
Micue neyatku
[Tignuc 3acBinuyro
HauanbHuk Biaany Kaapis
(ITigmuc )



