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ÎÏÐÅÄÅËÅÍÈÅ ßÇÛÊÎÂ XML/RDF SEMANTIC WEB
Â ÌÅÒÀßÇÛÊÅ ÍÎÐÌÀËÜÍÛÕ ÔÎÐÌ ÇÍÀÍÈÉ

Àííîòàöèÿ. Äàíû ôîðìàëüíûå òåêñòîâûå îïèñàíèÿ ïðîáëåìíî-îðèåíòèðî-
âàííûõ ÿçûêîâ XML/RDF — áàçîâûõ ÿçûêîâ Semantic Web. Íàëè÷èå òàêèõ
îïèñàíèé ãàðàíòèðóåò ðåàëèçóåìîñòü ÿçûêîâ XML/RDF ñ èñïîëüçîâàíèåì
èíòåðïðåòàòîðà ìåòàÿçûêà íîðìàëüíûõ ôîðì çíàíèé (ÍÔÇ). Ïîêàçàíî, ÷òî
âûðàçèòåëüíûå âîçìîæíîñòè ìåòàÿçûêà ÍÔÇ äëÿ îïèñàíèÿ ñèíòàêñèñà ýòîé
ïàðû ÿçûêîâ âïîëíå ñîïîñòàâèìû ñ âûðàçèòåëüíûìè âîçìîæíîñòÿìè EBNF.

Êëþ÷åâûå ñëîâà: ìåòàÿçûê íîðìàëüíûõ ôîðì çíàíèé, ôîðìàëüíîå îïèñà-
íèå ìåòàÿçûêà, eXtensible Markup Language, Resource Description Framework,
Semantic Web.

ÂÂÅÄÅÍÈÅ

Semantic Web ÿâëÿåòñÿ ñîâðåìåííîé ðåàëèçàöèåé èíôîðìàöèîííî-êîììóíèêà-

òèâíûõ òåõíîëîãèé, öåëü êîòîðîé — àâòîìàòèçàöèÿ èíòåëëåêòóàëüíûõ ïðîöåñ-

ñîâ îáðàáîòêè èíôîðìàöèè â ñåòè. Semantic Web äàåò âîçìîæíîñòü êàê ëþ-

äÿì, òàê è ìàøèíàì íàõîäèòü, ÷èòàòü, âîñïðèíèìàòü è èñïîëüçîâàòü äàííûå

èç Web äëÿ âûïîëíåíèÿ íóæíûõ çàäà÷. Semantic Web íå ÿâëÿåòñÿ îòäåëüíîé

Web, íî ïðîäîëæåíèåì òåêóùåé, ïðèäàíèåì èíôîðìàöèè ÷åòêî îïðåäåëåííîãî

ñìûñëà, ÷òî ñïîñîáñòâóåò âçàèìîäåéñòâèþ ëþäåé ñ êîìïüþòåðàìè.

Îáðàáîòêîé è îáìåíîì èíôîðìàöèè, âûÿâëåíèåì çíàíèé äîëæíû çàíèìàòüñÿ

íå ëþäè, à èíòåëëåêòóàëüíûå àãåíòû. Äëÿ òîãî ÷òîáû àãåíòû ìîãëè âçàèìîäåé-

ñòâîâàòü ìåæäó ñîáîé è ñ ëþäüìè, â Semantic Web ïðåäóñìîòðåíî îáùåå (ïðèíÿ-

òîå âñåìè) ôîðìàëüíîå ïðåäñòàâëåíèå ëþáîãî ðåñóðñà [1].

HTML-ñòðàíèöà îïèñûâàåò âèçóàëüíîå ïðåäñòàâëåíèå èíôîðìàöèè î Web-

ðåñóðñå è òðóäíî ïîääàåòñÿ ñìûñëîâîìó àíàëèçó êîìïüþòåðàìè. Semantic Web

ðàçäåëÿåò ñðåäñòâà âèçóàëèçàöèè (HTML) è ñðåäñòâà ñìûñëîâîãî ñîäåðæàíèÿ

(XML � RDF � OWL).

Semantic Web ñîçäàåò îáùóþ Web-ñòðóêòóðó, â êîòîðîé ðàçëè÷àþòñÿ äàí-

íûå (ôàêòû) è ìåòàäàííûå (çíàíèÿ î äàííûõ), ìíîãîêðàòíî èñïîëüçóåìûå íå

òîëüêî â Internet, íî è â ðàçíîîáðàçíûõ ïðèëîæåíèÿõ äëÿ ðåøåíèÿ àêòóàëüíûõ

çàäà÷. Îïèñàíèå çíàíèé â Semantic Web ðåàëèçóåòñÿ íà ÿçûêå Resource

Description Framework (RDF) â ôîðìå îïðåäåëåíèé òåðìèíîâ ïðåäìåòíîé îá-

ëàñòè è íà ÿçûêå îíòîëîãèé Web Ontology Language (OWL), îïèñûâàþùåì ñå-

ìàíòè÷åñêóþ âçàèìîñâÿçü ðåñóðñîâ íà RDF. Ýòè ÿçûêè èñïîëüçóþò eXtensible

Markup Language (XML) äëÿ îïèñàíèÿ ñèíòàêñèñà è Uniform Resource Identifier

(URI) — äëÿ èäåíòèôèêàöèè âñåâîçìîæíûõ ðåñóðñîâ. Òàêèì îáðàçîì, XML ïî-

çâîëÿåò ïîëüçîâàòåëÿì äîáàâëÿòü â ñâîè äîêóìåíòû ïðîèçâîëüíóþ ñòðóêòóðó,

íå âíèêàÿ â åå ñìûñë [2].

Semantic Web ñîçäàåòñÿ íà îñíîâå ðÿäà ñòàíäàðòîâ, ðåêîìåíäóåìûõ êîíñîð-

öèóìîì W3C, è èíñòðóìåíòàëüíûõ ñðåäñòâ.

Öåëü ñòàòüè — îïèñàíèå îïðåäåëåíèÿ ÿçûêîâ XML/RDF — áàçîâûõ ÿçûêîâ

Semantic Web â ìåòàÿçûêå íîðìàëüíûõ ôîðì çíàíèé (ÍÔÇ) [3–6] äëÿ ýìïèðè÷åñ-

êîé àïðîáàöèè âûðàçèòåëüíûõ âîçìîæíîñòåé ìåòàÿçûêà ÍÔÇ.
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ÎÏÈÑÀÍÈÅ ÎÏÐÅÄÅËÅÍÈß ßÇÛÊÀ XML

Èñïîëüçóåì ïîñëåäíþþ, äîñòóïíóþ àâòîðàì îôèöèàëüíóþ ðåäàêöèþ íîðìà-

òèâíûõ äîêóìåíòîâ ÿçûêà XML [7], ïðèíÿòóþ êîíñîðöèóìîì W3C.

Ôîðìàëüíîå îïðåäåëåíèå XML â ìåòàÿçûêå ÍÔÇ [3–6]. Ôîðìàëüíîå

îïðåäåëåíèå ÿçûêà XML, îïèñàííîå â [7] ìåòàÿçûêîì Extended Backus–Naur

Form (EBNF), â íîòàöèè ìåòàÿçûêà ÍÔÇ ïðåäñòàâëåíî ñèñòåìîé ïðàâèë, èçëî-

æåííûõ íèæå.

Ñîãëàñíî [7] òåêñò ÿâëÿåòñÿ ïðàâèëüíî ñôîðìèðîâàííûì XML-äîêóìåíòîì,

åñëè îí ñîîòâåòñòâóåò ïðîäóêöèè, îïðåäåëÿþùåé òåðìèí document.

/* ëþáîé ïðàâèëüíî ñôîðìèðîâàííûé XML-äîêóìåíò /*

(1) document = prolog element (Misc);

/* Ñèìâîëû äîêóìåíòà: ëþáîé ñèìâîë Unicode, áåç ñóððîãàòíûõ áëîêîâ FFFE

è FFFF/*

(2) Char = Char1 / Char2 / Char3/ Char4;

/* Ïóñòîå ïðîñòðàíñòâî èç: 0009 – ãîðèçîíòàëüíàÿ òàáóëÿöèÿ (HT), 000A —

ïåðåâîä ñòðîêè (LF), 000D — âîçâðàò êàðåòêè (ÑR), 0020 — ïðîáåë (SP) /*

(3) S = S1 (S1);

(3a) S1 = '#x20' / '#x9' / '#xD' / '#xA';

/* Èìåíà è ëåêñåìû /*

(4) NameStartChar = ': ' / Letter1 / '_' / Letter2 / NSC1 / NSC2 / NSC3 /

NSC4 / NSC5 / NSC6 / NSC7 / NSC8 / NSC9 /

NSC10 / NSC11 / NSC12;

(4a) NameChar = NameStartChar / '-' / '.' / Numeral / '#xB7' / NC1 / NC2;

(5) Name = NameStartChar (NameChar);

(6) Names = Name ('#x20' Name);

(7) Nmtoken = NameChar (NameChar);

(8) Nmtokens = Nmtoken ('#x20' Nmtoken);

/* Ëèòåðàëû /*

(9) EntityValue = '"' (^Ch1 Char / PEReference / Reference) '"' / "'"

(^Ch2 Char / PEReference / Reference) "'";

(10) AttValue = '"' (^Ch3 Char | Reference) '"' / "'" (^Ch4 | Reference) "'";

(11) SystemLiteral = '"' (^" Char) '"' / "'" (^' Char) "'";

(12) PubidLiteral = '"' (PubidChar) '"' / "'" (^"'" PubidChar) "'";

(13) PubidChar = '#x20' / '#xD' / '#xA' / Letter1 / Letter2 / Numeral / PC;

/* Çíàêè äàííûõ /*

(14) CharData = ^CharData1 (^Ch5 Char);

(14a) CharData1 = (Ch5 Char)� ']]' (^'� &' Char);

/* Êîììåíòàðèé /*

(15) Comment = '� !--' ( ^'-' Char / '-' ^'-' Char) '--� ';

/* Èíñòðóêöèè ïî îáðàáîòêå /*

(16) PI = '� ?' PITarget PI1 '?� ';

(16a) PI1 = S ^PI2 (Char) / true;

(16b) PI2 = (Char) '?� ' (Char);

(17) PITarget = ^PITarget_ Name;

(17a) PITarget_ = PitX PitM PitL;
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(17b) PitX = 'X' | 'x';

(17c) PitM = 'M' | 'm';

(17d) PitL = 'L' | 'l';

/* Ðàçäåëû CDATA /*

(18) CDSect = CDStart CData CDEnd;

(19) CDStart = '� ![CDATA[';

(20) CData = ^Cdata1 (Char);

(20a) Cdata1 = (Char) ']]� ' (Char);

(21) CDEnd = ']]� ';

/* Ïðîëîã: îáúÿâëåíèå òèïà äîêóìåíòà /*

(22) prolog = XMLDecl (Misc) docMisc;

(23) XMLDecl = ' � ?xml' VersionInfo EncodingDecl_ SDDecl_ S_ '? � ' / true;

(23a) EncodingDecl_ = EncodingDecl / true;

(23b) SDDecl_ = SDDecl / true;

(23c) S_ = S / true;

(23d) docMisc = doctypedecl (Misc) / true;

(24) VersionInfo = S 'version' Eq VerNum;

(24a) VerNum = "'" VersionNum "'" / '"' VersionNum '"';

(25) Eq = S_ '=' S_;

(26) VersionNum = '1.' Numeral (Numeral);

(27) Misc = Comment / PI / S;

/* Îïðåäåëåíèå òèïà äîêóìåíòà /*

(28) doctypedecl = '� !DOCTYPE' S Name SEID S_ iSS '� ';

(28a) DeclSep = PEReference / S;

(28b) intSubset = (markupdecl / DeclSep);

(28c) SEID = S ExternalID / true;

(28d) iSS = '[' intSubset ']' S_ / true;

(29) markupdecl = elementdecl / AttlistDecl / EntityDecl / NotationDecl /

PI / Comment;

/* Âíåøíåå ïîäìíîæåñòâî /*

(30) extSubset = TextDecl_ extSubsetDecl;

(30a) TextDecl_ = TextDecl / true;

(31) extSubsetDecl = ( markupdecl / conditionalSect / DeclSep );

/* Äåêëàðàöèÿ îäèíî÷íîãî äîêóìåíòà /*

(32) SDDecl = S 'standalone' Eq SDDyesno1;

(32a) SDDyesno1 = "'" SDDyesno2 "'" / '"' SDDyesno2 '"';

(32b) SDDyesno2 = 'yes' / 'no';

/* Ýëåìåíò /*

(39) element = EmptyElemTag / STag content Etag;

/* Ñòàðò-òýã /*

(40) STag = '� ' Name (S Attribute) S_ '� ';

(41) Attribute = Name Eq AttValue;

/* Îêîíå÷íûé òýã /*

(42) ETag = '� / ' Name S_ '� '

/* Ñîäåðæàíèå ýëåìåíòîâ /*
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(43) content = CharData_ (content_ CharData_ );

(43a) content_ = element / Reference / CDSect / PI / Comment;

(43b) CharData_ = CharData / true;

/* Ìåòêè äëÿ ïóñòûõ ýëåìåíòîâ /*

(44) EmptyElemTag = '� ' Name (S Attribute) S_ '/ � ';

/* Äåêëàðàöèÿ òèïà ýëåìåíòà /*

(45) elementdecl = '� !'ELEMENT ' S Name S contentspec S_ '� ';

(46) contentspec = 'EMPTY' / 'ANY' / Mixed / children;

/* Ìîäåëü êîíòåíòà ýëåìåíòà /*

(47) children = choiseq children_;

(47a) choiseq = choice / seq ;

(47b) children_ = '?' / '*' / '+' / true;

(48) cp = cp_ children_;

(48a) cp_ = Name / choice / seq;

(49) choice = '(' S_ cp S_ '/' S_ cp (S_ '/' S_ cp ) S_ ')';

(50) seq = '(' S_ cp ( S_ ',' S_ cp ) S_ ')';

/* Äåêëàðàöèÿ ñìåøàííîãî ñîäåðæèìîãî /*

(51) Mixed = '(' S_ '#PCDATA' (S_ '/' S_ Name) S_ ')*'

/ '(' S_ '#PCDATA' S_ ')';

/* Äåêëàðàöèÿ ñïèñêà àòðèáóòîâ /*

(52) AttlistDecl = '� !ATTLIST ' S Name (AttDef) S_ '� ';

(53) AttDef = S Name S AttType S DefaultDecl;

/* Òèïû àòðèáóòîâ /*

(54) AttType = StringType / TokenizedType / EnumeratedType;

(55) StringType = 'CDATA';

(56) TokenizedType = 'ID' / 'IDREF' / 'IDREFS' / 'ENTITY' / 'ENTITIES'

/ 'NMTOKEN' / 'NMTOKENS';

/* Ïåðå÷èñëÿåìûå òèïû àòðèáóòîâ /*

(57) EnumeratedType = NotationType / Enumeration;

(58) NotationType = 'NOTATION' S '(' S_ Name (S_ '/' S_ Name) S_ ')';

(59) Enumeration = '(' S_ Nmtoken (S_ '/' S_ Nmtoken) S_ ')';

/* Àòðèáóò ïî óìîë÷àíèþ /*

(60) DefaultDecl = '#REQUIRED' / '#IMPLIED' / DefaultDecl_ AttValue;

(60a) DefaultDecl_ = '#FIXED' S / true;

/* Óñëîâíûé ðàçäåë /*

(61) conditionalSect = includeSect / ignoreSect;

(62) includeSect = '� ![' S_ 'INCLUDE' S_ '[' extSubsetDecl ']]� ';

(63) ignoreSect = '� ![' S_ 'IGNORE' S_ '[' (ignoreSectContents) ']]� ';

(64) ignoreSectContents = Ignore ('� ![' ignoreSectContents ']]� ' Ignore);

(65) Ignore = ^Ignore1 (Char);

(65a) Ignore1 = (Char) Ignore2 (Char);

(65b) Ignore2 = '� ![' / ']]� ';
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/* Ññûëêà íà ñèìâîë /*

(66) CharRef = '&#' Numeral (Numeral) ';' / '&#x'

CharRef_ (CharRef_) ';' ;

(66a) CharRef_ = Numeral / a / b / c / d / e / f / A / B / C / D / E / F;

/* Ññûëêà íà ñóùíîñòü /*

(67) Reference = EntityRef / CharRef;

(68) EntityRef = '&' Name ';' ;

(69) PEReference = '%' Name ';' ;

/* Äåêëàðàöèÿ ñóùíîñòè /*

(70) EntityDecl = GEDecl / PEDecl;

(71) GEDecl = '� !ENTITY' S Name S EntityDef S_ '� ';

(72) PEDecl = '� !ENTITY' S '%' S Name S PEDef S_ '� ';

(73) EntityDef = EntityValue / ExternalID NdataDecl_;

(73a) NdataDecl_ = NdataDecl / true;

(74) PEDef = EntityValue / ExternalID;

/* Äåêëàðàöèÿ âíåøíåé ñóùíîñòè /*

(75) ExternalID = 'SYSTEM' S SystemLiteral / 'PUBLIC' S PubidLiteral S

SystemLiteral;

(76) NDataDecl = S 'NDATA' S Name;

/* Äåêëàðàöèÿ òåêñòà /*

(77) TextDecl = '� ?xml' VersionInfo_ EncodingDecl S_ '?� ';

(77a) VersionInfo_ = VersionInfo / true;

/* Âíåøíÿÿ ñóùíîñòü ïðàâèëüíî ñôîðìèðîâàíà /*

(78) extParsedEnt = TextDecl_ content;

(78a) TextDecl_ = TextDecl / true;

/* Êîäèðîâàíèå äåêëàðàöèè (ñîäåðæèò òîëüêî ëàòèíñêèå ñèìâîëû) /*

(80) EncodingDecl = S 'encoding' Eq EncodingDecl_;

(80a) EncodingDecl_ = '"' EncName '"' / "'" EncName "'" ;

(81) EncName = EncName_ (EncName_ / Numeral / '-');

(81a) EncName_ = Letter1 / Letter2;

/* Íîòàöèÿ äåêëàðàöèè /*

(82) NotationDecl = '� !NOTATION' S Name S NotationDecl_ S_ '� ';

(82a) NotationDecl_ = ExternalID / PublicID;

(83) PublicID = 'PUBLIC' S PubidLiteral;

/* Òåðìèíàëû /*

(T1) Char1 ~ #x9 | #xA | #xD;

(T2) Char2 ~ [#x20-#xD7FF];

(T3) Char3 ~ [#xE000-#xFFFD];

(T4) Char4 ~ [#x10000-#x10FFFF];

(T5) Ch1 ~ [^%&''];

(T6) Ch2 ~ [^%&'];

(T7) Ch3 ~ [^� &''];

(T8) Ch4 ~ [^� &'];

(T9) Ch5 ~ [^� &];

(T10) Letter1 ~ [A-Z];
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(T11) Letter2 ~ [a-z];

(T12) NSC1 ~ [#xC0-#xD6];

(T13) NSC2 ~ [#xD8-#xF6];

(T14) NSC3 ~ [#xF8-#x2FF];

(T15) NSC4 ~ [#x370-#x37D];

(T16) NSC5 ~ [#x37F-#x1FFF];

(T17) NSC6 ~ [#x200C-#x200D];

(T18) NSC7 ~ [#x2070-#x218F];

(T19) NSC8 ~ [#x2C00-#x2FEF];

(T20) NSC9 ~ [#x3001-#xD7FF];

(T21) NSC10 ~ [#xF900-#xFDCF];

(T22) NSC11 ~ [#xFDF0-#xFFFD];

(T23) NSC12 ~ [#x10000-#xEFFFF];

(T24) Numeral ~ [0-9];

(T25) NC1 ~ [#x0300-#x036F];

(T26) NC2 ~ [#x203F-#x2040];

(T27) PC ~ [- ' ( )+,./ :=?;!*#@$_%];

Â ýòîì îïèñàíèè èñïîëüçîâàíû ñëåäóþùèå ìåòàñèìâîëû ìåòàÿçûêà ÍÔÇ [3–6]:

= — ðàçäåëèòåëü, îòäåëÿåò èìÿ ïîíÿòèÿ (íåòåðìèíàëà) îò åãî îïðåäåëåíèÿ;

; — êîíåö îïðåäåëåíèÿ ïîíÿòèÿ;

" " (ïðîáåë) — îòíîøåíèå êîíêàòåíàöèè;

/ — îòíîøåíèå àëüòåðíàòèâíîãî âûáîðà;

( ) — èòåðàöèîííûå ñêîáêè îáðàìëÿþò ïîâòîðÿåìóþ (íóëü èëè áîëüøå ðàç)

ñòðóêòóðó ïîíÿòèé;

^ — îòíîøåíèå îòðèöàíèÿ ïîñëåäóþùåãî ïîíÿòèÿ;

' — òåêñòîâàÿ êàâû÷êà;

true — òîæäåñòâåííî èñòèííîå ïîíÿòèå ñ ïóñòûì îáúåìîì;

~ — ðàçäåëèòåëü, îòäåëÿåò èìÿ òåðìèíàëà îò åãî îïðåäåëåíèÿ.

Êðîìå òîãî, â îïèñàíèè ñåìàíòèêè òåðìèíàëîâ èñïîëüçîâàíà íîòàöèÿ èç [7]

äëÿ îïèñàíèÿ ñîïîñòàâëåíèÿ èì îäíîãî èëè íåñêîëüêèõ ñèìâîëîâ.

Îöåíêà îïèñàíèÿ îïðåäåëåíèÿ XML â ìåòàÿçûêå ÍÔÇ. Èñõîäíîå îïèñà-

íèå ÿçûêà XML ìåòàÿçûêîì EBNF [7] âêëþ÷àåò 79 ïðàâèë, à îïèñàíèå ìåòàÿçû-

êîì ÍÔÇ, ïðåäñòàâëåííîì âûøå, âêëþ÷àåò 113 ïðàâèë îïðåäåëåíèÿ íåòåðìèíà-

ëîâ è 27 îïðåäåëåíèé òåðìèíàëîâ. Ïðè ýòîì âñå òåðìèíàëû ÍÔÇ-îïèñàíèÿ, ïî

ñóòè, ÿâëÿþòñÿ ÿâíîé ôîðìîé ñåìàíòè÷åñêèõ ïðîöåäóð, ïðåäñòàâëåííûõ è

â EBNF-îïèñàíèè, íî â íåÿâíîé ôîðìå. Äîïîëíèòåëüíûå (îòíîñèòåëüíî

EBNF-îïèñàíèÿ) ïðàâèëà ÍÔÇ-îïèñàíèÿ íåòåðìèíàëîâ èñïîëüçîâàíû äëÿ ìîäå-

ëèðîâàíèÿ:

ñòðóêòóðíûõ ñêîáîê: ïðàâèëà (3a), (17b), (17c), (17d), (24a), (32a), (32b),

(43a), (47a), (48a), (60a), (65b), (66a), (80a), (81a), (82a);

íåîáÿçàòåëüíîñòè: ïðàâèëà (16a), (23a), (23b), (23c), (23d), (28c), (28d), (30a),

(43b), (47b), (73a), (77a), (78a);

îòðèöàíèÿ ïîíÿòèé: ïðàâèëà (14a), (16b), (17a), (20a), (65a).

Îñíîâíûì ðåçóëüòàòîì ñîïîñòàâëåíèÿ ïðåäñòàâëåííîãî îïèñàíèÿ ñ èçâåñò-

íûì ÿâëÿåòñÿ ñëåäóþùåå óòâåðæäåíèå.

Óòâåðæäåíèå 1. Âûðàçèòåëüíûõ âîçìîæíîñòåé ìåòàÿçûêà ÍÔÇ äîñòàòî÷íî

äëÿ îïèñàíèÿ ïðîáëåìíî-îðèåíòèðîâàííîãî ìåòàÿçûêà XML.

ÎÏÈÑÀÍÈÅ ÎÏÐÅÄÅËÅÍÈß ßÇÛÊÀ RDF

ßçûê RDF ÿâëÿåòñÿ äîìåí íåéòðàëüíîé ìîäåëüþ ïðåäñòàâëåíèÿ ìåòàäàííûõ è

èõ òðàíñïîðòèðîâêè äëÿ ñîâìåñòíîãî èñïîëüçîâàíèÿ íåçàâèñèìî ðàçðàáîòàí-
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íûõ îïèñàíèé èíôîðìàöèè â êàêîé-ëèáî îáëàñòè. Öåëü RDF — îïèñàíèå ðå-

ñóðñîâ áåç êàêèõ-ëèáî ïðåäïîëîæåíèé î êîíêðåòíîé ïðåäìåòíîé îáëàñòè, áåç

îïðåäåëåíèÿ (àïðèîðè) ñåìàíòèêè ëþáîãî äîìåíà ïðèëîæåíèÿ. Ñèíòàêñèñ ÿçû-

êà RDF èñïîëüçóåò XML äëÿ çàäàíèÿ, êîäèðîâàíèÿ, òðàíñïîðòèðîâêè è õðàíå-

íèÿ ïðîèçâîëüíîé ñåìàíòèêè â åäèíîé ôîðìå. Â ýòîì îòíîøåíèè RDF è XML

ÿâëÿþòñÿ âçàèìîäîïîëíÿþùèìè.

Ôîðìàëüíîå îïðåäåëåíèå RDF â ìåòàÿçûêå ÍÔÇ [3–6]. Ïðè ñîñòàâëåíèè

â ìåòàÿçûêå ÍÔÇ îïèñàíèÿ RDF â êà÷åñòâå èñõîäíîãî îáðàçöà èñïîëüçîâàíà

îôèöèàëüíàÿ ðåäàêöèÿ íîðìàòèâíûõ äîêóìåíòîâ ìîäåëè è ñïåöèôèêàöèè ñèí-

òàêñèñà ÿçûêà RDF, ïðèíÿòàÿ êîíñîðöèóìîì W3C [8]. Ñëåäóåò çàìåòèòü, ÷òî ñèí-

òàêñèñ â [8] ÿâëÿåòñÿ îäíèì èç âîçìîæíûõ ñèíòàêñèñîâ RDF è óæå ñóùåñòâóþò

àëüòåðíàòèâíûå ñïîñîáû ïðåäñòàâëåíèÿ òîé æå ìîäåëè äàííûõ RDF [9].

Â íîòàöèè ìåòàÿçûêà ÍÔÇ ôîðìàëüíîå îïðåäåëåíèå ÿçûêà RDF îïèñûâàåòñÿ

ñëåäóþùåé ñèñòåìîé ïðàâèë.

/* Îïèñàíèå RDF â ìåòàÿçûêå ÍÔÇ /*

(1) RDF = RDF_st (obj) RDF_end;

(1a) RDF_st = '� rdf :RDF � ' / true;

(1b) RDF_end = '� /rdf :RDF � ' / true;

(2) obj = description | container

(3) description = '� rdf :Description' idAboutAttr bagIdAttr (propAttr) '/� '

/ '� rdf :Description' idAboutAttr bagIdAttr (propAttr) '� '

(propertyElt) '� /rdf :Description� ' / typedNode;

(4) container = sequence / bag / alternative;

(5) idAboutAttr = idAttr / aboutAttr / aboutEachAttr / true;

(6) idAttr = 'ID=" ' IDsymbol ' " ' ;

(6a) idAttr_ = idAttr / true;

(7) aboutAttr = 'about=" ' URI-reference ' " ' ;

(8) aboutEachAttr = ' aboutEach=" ' URI-reference ' " ' / ' aboutEachPrefix="

' string' " ' ;

(9) bagIdAttr = ' bagID=" ' Idsymbol ' " ' / true;

(10) propAttr = typeAttr / propName '=" ' string' " '; /* with embedded

quotes escaped */

(11) typeAttr = ' type=" ' URI-reference ' " ' ;

(12) propertyElt = '� ' propName idAttr_ '� ' value '� /' propName '� '

/ '� ' propName idAttr_ parseLiteral '� ' literal '� /'

propName '� ' / '� ' propName idAttr_ parseResource '� '

(propertyElt) '� /' propName '� ' / '� ' propName

idRefAttr_ bagIdAttr (propAttr) '/� ' ;

(13) typedNode = '� ' typeName idAboutAttr bagIdAttr (propAttr) '/� '

/ '� ' typeName idAboutAttr bagIdAttr? (propAttr) '� '

(propertyElt) '� /' typeName '� ' ;

(14) propName = Qname;

(15) typeName = Qname;

(16) idRefAttr = idAttr / resourceAttr / true ;

(17) value = obj / string ;

(18) resourceAttr = 'resource=" ' URI-reference ' " ' ;

(19) Qname = NSprefix_ name ;

(20) URI-reference = /* [10] */

(21) IDsymbol = NameChar ; /* â îïèñàíèè XML */

(22) name = Name ; /* â îïèñàíèè XML */
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(23) NSprefix = 'xmlns:' ; /* or any legal XML namespace prefix */

(23a) NSprefix_ = NSprefix / true ;

(24) string = /* any XML text, with ''� '', ''�", and ''&'' escaped */

(25) sequence = '� rdf :Seq' idAttr_ '� ' (member) '� /rdf :Seq'

/ '� rdf :Seq' idAttr_ (memberAttr) '/� ' ;

(26) bag = '� rdf :Bag' idAttr_ '� ' (member) '� /rdf :Bag'

/ '� rdf :Bag' idAttr_ (memberAttr) '/� ' ;

(27) alternative = '� rdf :Alt' idAttr_ '� ' member (member) '� /rdf :Alt'

/ '� rdf :Alt’ idAttr_ memberAttr_ '/� ' ;

(28) member = referencedItem / inlineItem ;

(29) referencedItem = '� rdf :li' resourceAttr '/� ' ;

(30) inlineItem = '� rdf :li' '� ' value � /rdf :li' / '� rdf :li' parseLiteral '� '

literal � /rdf: li� ' / '� rdf :li' parseResource '� '

propertyElt* � /rdf :li' ;

(31) memberAttr = ' rdf :_ n =" ' string ' " ' ; (where n is an integer)

(31a) n = integer;

(31b) integer = digit (digit) ;

(31c) digit = /* [10] */

(31d) memberAttr_ = memberAttr / true;

(32) parseLiteral = ' parseType="Literal" ' ;

(33) parseResource = ' parseType="Resource" ' ;

(34) literal = document ; /* â îïèñàíèè XML */

Ñîïîñòàâëåíèå äâóõ îïèñàíèé îïðåäåëåíèÿ RDF. Èñõîäíîå îïèñàíèå â [8]

ÿçûêà RDF ìåòàÿçûêîì ÅBNF âêëþ÷àåò 34 ïðàâèëà, à îïèñàíèå ìåòàÿçûêîì

ÍÔÇ — 43 ïðàâèëà îïðåäåëåíèÿ íåòåðìèíàëîâ. Äîïîëíèòåëüíûå ïðàâèëà îïèñà-

íèÿ ìåòàÿçûêîì ÍÔÇ íåòåðìèíàëîâ èñïîëüçîâàíû äëÿ ìîäåëèðîâàíèÿ:

íåîáÿçàòåëüíîñòè: ïðàâèëà (1a), (1b), (6a), (23a) è (31d);

îïðåäåëåíèÿ â ÿâíîé ôîðìå ïîíÿòèÿ n: ïðàâèëà (31a), (31b), (31c).

Îñíîâíûì ðåçóëüòàòîì ñîïîñòàâëåíèÿ ýòèõ äâóõ îïèñàíèé ÿâëÿåòñÿ âûâîä

î äîñòàòî÷íûõ âûðàçèòåëüíûõ âîçìîæíîñòÿõ ìåòàÿçûêà ÍÔÇ äëÿ îïèñàíèÿ ïðî-

áëåìíî-îðèåíòèðîâàííîãî ÿçûêà RDF.

ÇÀÊËÞ×ÅÍÈÅ

Ïðåäñòàâëåííàÿ ôîðìàëèçàöèÿ ïðîáëåìíî-îðèåíòèðîâàííûõ ÿçûêîâ XML/RDF —

áàçîâûõ ÿçûêîâ Semantic Web ñâèäåòåëüñòâóåò î ñîïîñòàâèìîñòè âûðàçèòåëüíûõ

âîçìîæíîñòåé ìåòàÿçûêà ÍÔÇ ñ âûðàçèòåëüíûìè âîçìîæíîñòÿìè EBNF. Ýòà

ôîðìàëèçàöèÿ ïðàêòè÷åñêè ïðèãîäíà â êà÷åñòâå ñïåöèôèêàöèè äëÿ ðåàëèçàöèè

ýòèõ ÿçûêîâ â ñîñòàâå äðóãèõ ñèñòåì.
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Íàä³éøëà äî ðåäàêö³¿ 09.09.2016

Î.Ï. Êóðãàºâ, Ñ.Ì. Ãðèãîð’ºâ
ÂÈÇÍÀ×ÅÍÍß ÌÎÂ XML/RDF SEMANTIC WEB Ó ÌÅÒÀÌÎÂ²
ÍÎÐÌÀËÜÍÈÕ ÔÎÐÌ ÇÍÀÍÜ

Àíîòàö³ÿ. Íàâåäåíî ôîðìàëüí³ òåêñòîâ³ îïèñè ïðîáëåìíî-îð³ºíòîâàíèõ ìîâ
XML/RDF — áàçîâèõ ìîâ Semantic Web. Íàÿâí³ñòü òàêèõ îïèñ³â ãàðàíòóº
ðåàë³çîâí³ñòü ìîâ XML/RDF ç âèêîðèñòàííÿì ³íòåðïðåòàòîðà ìåòàìîâè íîð-
ìàëüíèõ ôîðì çíàíü (ÍÔÇ). Ïîêàçàíî, ùî âèðàçí³ ìîæëèâîñò³ ìåòàìîâè
ÍÔÇ äëÿ îïèñó ñèíòàêñèñó ö³º¿ ïàðè ìîâ ö³ëêîì ïîð³âíÿíí³ ç âèðàçíèìè
ìîæëèâîñòÿìè EBNF.

Êëþ÷îâ³ ñëîâà: ìåòàìîâà íîðìàëüíèõ ôîðì çíàíü, ôîðìàëüíèé îïèñ ìåòà-
ìîâè, eXtensible Markup Language, Resource Description Framework, Semantic
Web.

A.F. Kurgaev, S.N. Grigoriev
DEFINITION OF XML/RDF SEMANTIC WEB LANGUAGES IN THE NORMAL
FORMS OF KNOWLEDGE METALANGUAGE

Abstract. Provided are the formal text descriptions of the problem-oriented
XML/RDF languages, which are the basic Semantic Web languages. The
availability of such descriptions guarantees the ability to implement the
XML/RDF languages with the implementation of the interpreter of the NFK
metalanguage. It is shown that the expressiveness of the NFK metalanguage in
describing the syntax of the given pair of languages is quite comparable with
EBNF expressiveness.

Keywords: Normal Forms of Knowledge Metalanguage, formal description of
Metalanguage, eXtensible Markup Language, Resource Description Framework,
Semantic Web.

Êóðãàåâ Àëåêñàíäð Ôèëèïïîâè÷,
äîêòîð òåõí. íàóê, ïðîôåññîð, âåäóùèé íàó÷íûé ñîòðóäíèê Èíñòèòóòà êèáåðíåòèêè
èì. Â.Ì. Ãëóøêîâà ÍÀÍ Óêðàèíû, Êèåâ, e-mail: afkurgaev@ukr.net.

Ãðèãîðüåâ Ñåðãåé Íèêîëàåâè÷,
ñîèñêàòåëü Èíñòèòóòà êèáåðíåòèêè èì. Â.Ì. Ãëóøêîâà ÍÀÍ Óêðàèíû, Êèåâ,
e-mail: Sergey@Grigoriev.kiev.ua.

42 ISSN 0023-1274. Êèáåðíåòèêà è ñèñòåìíûé àíàëèç, 2017, òîì 53, ¹ 5


