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Hosoe onpenenenue SPARQL —
s3bIKa 3anpocoB Semantic Web

IIpedcmasneno axademuxom HAH Yipaunvt A.B. Ilanazuiwim

Jamno 6 memasizvie nopmanvnvix popm snanuti (HD3) mexcmosoe u uacmo zpaguueckozo onucanius CUHMAKCUCa
asvika SPARQL cmpyxmypuposannvix sanpocos Semantic Web. Hanuuue maxux onucanuil zapanmupyem pea-
ausyemocmov s3vika SPARQL ¢ peanusavueit unmepnpemamopa memasizvika HD3. Ilokasano, umo evipasumens-
Hovle 803MoxcHocmu memaszvika HD3 ons popmanvrozo onucanus SPARQL enonne conocmasumul ¢ 8vipasumens-
HuLMU 803MOsNCHOCMAMY Memasizvika Extended Backus-Naur Form.

Kmouesvie crosa: memasizvik HOpMaivHvlx popm suanuil, popmanvioe onucanue, asvik SPARQL, Semantic Web.

Jlist v3BIeYeHNs HYKHBIX JAHHBIX M3 HEMPEPBIBHO BO3PACTYIOMINX KOJJIEKIUN TTyOIMIHBIX W
YACTHBIX JIAHHBIX BCE THUPE UCTIOTb3yeTcd a3bIK 3armpocoB SPARQL, yrponiatonuii 10cTy Kak K
CTPYKTYPUPOBAHHBIM  JIAHHBIM CEMaHTHUYECKOTO BeO-TIPOEKTa, TaK U K JaHHBIM Ha Pa3HbBIX
maTdopmax.

SPARQL (pexypcustbiit akpornm ot aurir. SPARQL Protocol and RDF Query Language) —
SI3bIK 3allPOCOB K JIAHHBIM, Ipe/cTaBieHHbIM corsiacHo Mojenn RDE a takske mportokos s
nepeIaur ATUX 3aIPOCOB U OTBETOB HA HUX.

SPARQL ympomiaeT WHTETpanuio XpaHUINIA JaHHBIX HA MHOTUX TPEANPHUATASIX 32 CUET
IMIMPOKOTO BHIOOPAa MHCTPYMEHTOB ¥ OMOJIMOTEK HPUIOKEHUN ISl M3BJIeYeHust, OOHOBJIEHMS,
MUKIINPOBaHus u cornoctasiaernsd RDF poctymabix nanasix [1].

[lempro cTaThy ABISETCS 9KCIIEPUMEHTAIBHOE NCCIeIOBAHNE BBIPA3UTEIbHBIX BO3MOKHOCTET
MeTasi3blka HopMasibHbIX (hopm 3Hanuit (HD3) [2—5] na npumepe onucanus si3blka 3apocoB
SPARQL.

1. O6masn xapakrepuctuka SPARQL. SPARQL — sto s3bik 3ampocoB Semantic Web,
KOTOPBIH 1mo3BosteT [6—8]:

M3BJIEKATh 3HAUEHNE U3 CTPYKTYPUPOBAHHBIX U TIOJYCTPYKTYPUPOBAHHBIX TAHHBIX;

WCCJIeIOBATh IAHHbIE, 3ATIPANINBAs HEU3BECTHBIE OTHOTIIEHUS;

BBITIOJTHSITD CJIOJKHBIE 00bEIMHEH IS PAa3PO3HEHHBIX 6a3 JAHHBIX B OJIHOM ITPOCTOM 3aITPOCE;
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npeobpasosbiBath RDF  gaHHBIE M3 0JHOTO
CJIOBaps B JIPYTOM.
| Trust | 3anpoc SPARQL BriouaeT B cebst:

User Interface & applications |

| Proff npeguxchole dexarapavuu st cokpaimienust URT,
onpedenenue nabopa danmnvlx, KOTOPOro Kacaer-
Unifying Logic | ca RDF sampoc;
N ymeepocoenue pesyibmama, ONpPeIesIsiioero uH-
ontology: Rules:
Query: OWL RIF dhopmariio, BO3BpaIaeMyIo u3 3arpoca,;
SPARQL Crypto wabnon 3anpoca s Ioucka B 6azoBoM Habope
N ya RDE-S JIAHHBIX;

MOOUPUKAMOPbL 3anpocos, HAPE3KY, yIopsiode-

| Data interchange: RDF |
| HHUE N JIPYIne€ NU3BMEHEHUA PE3YJIBTATOB 3allpoCa.

| XML SPARQL 6asupyercst Ha COTOCTaBJIEHUN Tpa-

($hoB, MeeT BO3MOKHOCTH JIJIST 3alIpoca HEOOXOIH-
MBIX M HeoOsI3aTe/IbHBbIX IpaduyecKuX IaTTEPHOB
(anrJ1. pattern — obpaser, mabIo0H; Gopma, MOIEb;
cXeMa, marpaMMa), TakKe TIOJIep)KUBaeT arpera-
1110, BJIOKEHHBIE 3aITPOCHI, OTPUTIAHS, CO3/IaHIe 3HAYEHUI C TTOMOIIIHIO BBIPAKEHUH TeCTUPOBA-
Hus u ucxoauoro RDF-rpada. Pesynsraramu SPARQL 3arpocoB MoryT ObITh HaGOPBI pe3yJibra-
toB i RDF rpadwr.

SPARQL nmeet ueThipe (popMbl 3a1TPOCOB:

SELECT BosBpaiaer Bce WK TMOAMHOKECTBO TEPEMEHHBIX, CBI3AHHBIX CO 3HAYEHUSIMU
coryiacHo 1mab/oHy 3anpoca. MoKeT BBOAUTH U HOBbIE [IePEMEHHbIE.,

CONSTRUCT Bgosspamaer RDF rpad, ckoHCTpynpoBaHHBIN 3aMeHO TTepeMEeHHbIX B Ha-
60pe TpuILIeTa MmabJI0HOB.

ASK Bo3Bpalaer JOrmueCKii Pe3yJIbraT MPOBEPKH HAJTUYMs PEIIEHIS IS [Ia0I0Ha 3aIIpoca.

DESCRIBE Bosspamaer onun pesysastupyionmii RDF rpad, onuceiBatomnnii Halizienubie
pPeCypCHI.

KiroueBoe ciioBo FILTER BbipaskaeT orpanndeHne Ha PEIIEHs 110 BCE rpyTiTe, BHIOPaHHON
rpadosbim madmorom. B wactHoctr, FILTER uckiouaet mponsBoibHbIE PEIIEHNST, KOTOPBIE TIPU
MO/ICTAHOBKE B BBIPasKeHUE MPUBEAYT K addexTrBHOMY OyieBoMy 3HaueHuto false wiu BozoByT
omIoKy.

Boipaskennst SPARQL cTpositest corsracHo rpaMMaTHKe 1 00eCIIednBaioT AOCTYI K (DyHKIIH-
aMm (nmenoBaHHbIM IRI) u omepaTtopaM (BBI3BIBAIOTCS KJIIOYEBBIMHU CJIOBAMU U CUMBOJIAMU B
rpammaruke SPARQL). Ipammatiika SPARQL naentuduimpyer Habop ormepaTopos (Hampumep,
&&, *, isIRI ), ucrombayembrx 17151 mocTpoennst orpanndennii. Oneparopst SPARQL [6, pazaenst
17.3, 17.4] MOTYT MCTIOJIB30BATHCS JIJIS COITOCTABJIEHWST 3HAUEHUI TUITU3UPOBAHHBIX JTUTEPATIOB.

Mecro SPARQL B ctpykType si3bikoB Semantic Web maro na puc. 1.

2. M@opmaiubHoe onpeaenenne a3pika SPARQL B metasizbike HD3. B nannom usnoxkeHnn
HCTIOJIb30BAHA MTOCTEIHSS, IOCTYITHAS aBTOPY, O(UITUATIbHAS PEJAKIINS HOPMATUBHBIX JOKYMEH-
ToB si3bika SPARQL, npungras koucopiiuymom W3C [6]. B HOpMaTUBHOM ONUCAHUU SI3bIKA
SPARQL mpaBusia ¢ uMeHaMu B BEPXHEM PETHCTPE YIIOTPEOISIIOTCS B Ka4eCTBE TEPMUHAIOB. B
rpaMMaTHKYy eCTh IBe TOUYKH Bxoga: Queryunit as sanmpocos u Updateunit st 0GHOBJIEHMS.

20 ISSN 1025-6415. Dopov. Nac. akad. nauk Ukr. 2018. Ne 11

| URI | | Unicode

Puc. 1. Mecto SPARQL B ceMaHTHYECKOM CTEKE
Tuwma bepuepc-Jlu [9]



Hoeoe onpedenenue SPARQL — ssvixa sanpocos Semantic Web

B mpuBenernom mMke dhopmasbHoM onmcannu s3bika SPARQL mcnonb3oBaHbl ciiemyio-
e MetacuMBoJIbl MeTasiabika HD3 [2, 3, 5]:

«=» — pasleJUTEb, OT/AEJIET UMs TOHSATHSA (HeTePMHUHAJA) OT €ro Olpe/lesIeHUST;

«;» — KOHeI[ OTIpe/IeIeHNS TIOHSITHUS;

«» (1IpobesT) — oTHOIIIeHNE KOHKATEHATIV;

«/» — OTHOIIIEHNE AIBTEPHATHBHOTO BBIGOPA;

«(<, »)» — wuTepaloOHHbIe CKOOKM 0OpaMJISAIOT TOBTOpsieMylo (HyJb uau GoJiblie pas)
CTPYKTYPY NMOHSTHIA;

«"» — OTHOIIIEHNEe OTPUIIAHUS TPUMBIKAOIIETO TOHSI TS,

«'» — TEKCTOBas KaBbIYKY;

true — TOKIECTBEHHO MCTUHHOE MOHSTHE C IIYCThIM 00BEMOM;

3HaKM /* 1 */ 06paMIIIOT KOMMEHTaPHI.

B woranun merasizpika HO 3 Tekcryanbroe onpenenerrie SPARQL raHo B Tabunile, a epBbie
JIBE CTPAHUIIBI TPAGUIECKOTO OTIpeiesieHns — Ha PHUC. 2 U puc. 3.

Onpenenenne si3pika SPARQL B merasabike HO3

1 | QueryUnit Query;
2 | Query Prologue Query ValuesClause;
2a | Query SelectQuery / ConstructQuery / DescribeQuery / AskQuery;
3 | UpdateUnit Update;
4 | Prologue ( BaseDecl / PrefixDecl );
5 | BaseDecl ‘BASE’ IRIREF;
6 | PrefixDecl ‘PREFIX’ PNAME_ NS IRIREF;
7 | SelectQuery SelectClause (DatasetClause) WhereClause SolutionModifier;
8 | SubSelect SelectClause WhereClause SolutionModifier ValuesClause;
9 |SelectClause ‘SELECT’ SelectClause_a SelectClause_b;
9a | SelectClause a ‘DISTINCT’ / ‘REDUCED’ / true;
9b |SelectClause_b SelectClause_c (SelectClause c) / *’;
9¢ | SelectClause c Var / ‘(‘ Expression ‘AS’ Var )’ ;
10 | ConstructQuery ‘CONSTRUCT’ ConstructQuery_a;
10a | ConstructQuery a ConstructTemplate (DatasetClause) WhereClause
SolutionModifier / (DatasetClause) “WHERE’
4 ConstructQuery_b ¢}’ SolutionModifier ;
10b | ConstructQuery b TriplesTemplate / true;
11 | DescribeQuery ‘DESCRIBE’ DescribeQuery a (DatasetClause)
DescribeQuery_b SolutionModifier;
11a | DescribeQuery a VarOrlri ( VarOrlri) /
11b | DescribeQuery b WhereClause / true;
12 | AskQuery ‘ASK’ (DatasetClause) WhereClause SolutionModifier;
13 | DatasetClause ‘FROM’ DatasetClause_a;
13a | DatasetClause_a DefaultGraphClause / Named GraphClause ;
14 | DefaultGraphClause SourceSelector;
15 |NamedGraphClause ‘NAMED’ SourceSelector;
16 | SourceSelector iri;
17 | WhereClause WhereCl GroupGraphPattern;
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IIpodoncenue maoa.

17a | WhereCl
18 | SolutionModifier
18a | SolMod_a
18b | SolMod b
18¢ |SolMod_c
18d | SolMod_d
19 | GroupClause
20 | GroupCondition
20a | GrCond
21 | HavingClause
22 | HavingCondition
23 | OrderClause
24 | OrderCondition
24a | OrdCond
25 | LimitOffsetClauses
25a | LimOffCl a
25b | LimOffCl b
26 | LimitClause
27 | OffsetClause
28 | ValuesClause
29 |Update
29a |Upd a
29b |Upd_b
30 | Updatet

31 | Load
31a |Load_a
31b |Load_b
32 | Clear
33 | Drop
34 | Create
35 | Add
36 | Move
37 | Copy
38 |InsertData
39 | DeleteData
40 | DeleteWhere
41 | Modity

41a | Modify a
41b | Modify b
41c | Modify ¢
42 | DeleteClause
43 | InsertClause
44 | UsingClause

22

‘WHERE'/ true;

SolMod_a SolMod_b SolMod_c¢ SolMod_d,;
GroupClause / true;

HavingClause / true;

OrderClause / true;

LimitOffsetClauses / true;

‘GROUP’ ‘BY’ (GroupCondition);

BuiltInCall / FunctionCall / ‘(‘ Expression GrCond ‘)’ / Var;
‘AS’ Var / true;

‘HAVING’ (HavingCondition);

Constraint;

‘ORDER’ ‘BY’ (OrderCondition);

OrdCond BrackettedExpression / Constraint / Var;
‘ASC’ / ‘DESC;

LimitClause LimOffCl_a / OffsetClause LimOffCl b;
OffsetClause / true;

LimitClause / true;

‘LIMIT INTEGER;

‘OFFSET’ INTEGER,;

‘VALUES’ DataBlock / true;

Prologue Upd_a;

Updatel Upd_b / true;

4’ Update / true;

Load / Clear / Drop / Add / Move / Copy / Create

/ InsertData / DeleteData / DeleteWhere / Modity;
‘LOAD’ Load_a iri Load_b;

‘SILENT’/ true;

‘INTO’ GraphRef / true;

‘CLEAR’ Load_a GraphRefAll;

‘DROP’ Load_a GraphRefAll;

‘CREATE’ Load_a GraphRef;

‘ADD’ Load a GraphOrDefault ‘TO’ GraphOrDefault;
‘MOVE’ Load_a GraphOrDefault “TO’ GraphOrDefault;
‘COPY’ Load_a GraphOrDefault ‘TO’ GraphOrDefault;
‘INSERT DATA’ QuadData;

‘DELETE DATA QuadData;

‘DELETE WHERE’ QuadPattern;

Modify _a Modify b (UsingClause) WHERE’
GroupGraphPattern;

‘WITH’ iri / true;

DeleteClause Modify ¢ / InsertClause ;
InsertClause / true;

‘DELETE’ QuadPattern;

‘INSERT’ QuadPattern;

‘USING’ UsingClause_a;
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44a
45
45a
46
47
48
49
50
50a
50b
51
52
53
53a
54
S54a
55
56

57
58
59
59a
60
61
62
63
64
64a
65
66
67
68
69
70
71
71a
72
73
73a
74
75
76
76a

UsingClause_a
GraphOrDefault
GrOrDef

GraphRef

GraphRefAll
QuadPattern

QuadData

Quads

Tripl Temp

point

QuadsNotTriples
TriplesTemplate
GroupGraphPattern
GroupGraphPat
GroupGraphPatternSub
TriplBlock

TriplesBlock
GraphPatternNotTriples

Optional GraphPattern
GraphGraphPattern
ServiceGraphPattern
SIL

Bind

InlineData
DataBlock
InlineDataOneVar
InlineDataFull
InlineDataFull _a
DataBlockValue
MinusGraphPattern
GroupOrUnionGraphPattern
Filter

Constraint
FunctionCall
ArgList

DIST

ExpressionList
ConstructTemplate
ConstrTempl
ConstructTriples
TriplesSameSubject
PropertyList
PropList

iri / 'NAMED'iri ;

‘DEFAULT’ / GrOrDef iri;

‘GRAPH’ / true;

‘GRAPH' iri;

GraphRef / 'DEFAULT' / 'NAMED' / 'ALL

{“ Quads

{ Quads ‘};

TriplTemp ( QuadsNotTriples point TriplTemp );
TriplesTemplate / true;

)/ true;

‘GRAPH’ VarOrlri {* TriplTemp ‘};
TriplesSameSubject point Tripl Temp;

4* GroupGraphPat ‘}’;

SubSelect / GroupGraphPatternSub ;
TriplBlock ( GraphPatternNotTriples point TriplBlock );
TriplesBlock / true;

TriplesSameSubjectPath point TriplBlock;

GroupOrUnionGraphPattern / Optional GraphPattern
/ MinusGraphPattern / GraphGraphPattern
/ ServiceGraphPattern / Filter / Bind / InlineData;

‘OPTIONAL GroupGraphPattern;

‘GRAPH’ VarOrlri GroupGraphPattern;

‘SERVICE’ SIL VarOrlri GroupGraphPattern;
‘SILENT’ / true;

‘BIND’ ‘(* Expression ‘AS’ Var ‘)’;

‘VALUES’ DataBlock;

InlineDataOneVar / InlineDataFull;

Var {* (DataBlockValue) ‘}';

InlineDataFull a ‘{‘ (‘(‘ (DataBlockValue) ‘)’ / NIL ) };
‘(* (Var) 'y /NIL;

iri / RDFLiteral / NumericLiteral / BooleanLiteral / ‘UNDEF’;
‘MINUS’ GroupGraphPattern;

GroupGraphPattern ( ‘UNION’ GroupGraphPattern );
‘FILTER’ Constraint;

Bracketted Expression / BuiltInCall / FunctionCall;

iri ArgList;

‘(“ DIST Expression ( ‘) Expression ) ‘)’ / NIL;
‘DISTINCT’ / true;

‘(“ Expression ( ‘, Expression ) ‘)’ / NIL;

4 ConstrTempl };

ConstructTriples / true;

TriplesSameSubject point ConstrTempl ;

VarOrTerm PropertyListNotEmpty / TriplesNode PropertyList;
PropList;

PropertyListNotEmpty / true;
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77
T7a
78
79
80
81

82
83
83a
83b
84
85
86
87
88
89
90
91
91a
92
93
94
95
95a
96
96a
97
98
99
100
101
102
103
104
105
106
107
108
109

110
11

112

24

PropertyListNotEmpty
VerbObjList

Verb

ObjectList

Object
TriplesSameSubjectPath

PropertyListPath
PropertyListPathNotEmpty
VerbPathSimple_a
VerbPathSimple b
VerbPath

VerbSimple
ObjectListPath
ObjectPath

Path

PathAlternative
PathSequence

PathElt

PathMod_a
PathEltOrInverse
PathMod

PathPrimary
PathNegated PropertySet
PathNegated PropertySet_a
PathOnelnPropertySet
PathOnelnPropertySet_a
Integer

TriplesNode
BlankNodePropertyList
TriplesNodePath
BlankNodePropertyListPath
Collection
CollectionPath
GraphNode
GraphNodePath
VarOrTerm

VarOrlri

Var

GraphTerm

Expression
Conditional OrExpression

Conditional And Expression

Verb ObjectList ( ¢ VerbObjList );
Verb ObjectList / true;

VarOrlri / 'a’;

Object (‘; Object );

GraphNode;

VarOrTerm PropertyListPathNotEmpty
/ TriplesNodePath PropertyListPath;

PropertyListPathNotEmpty / true;

VerbPathSimple _a ObjectListPath ( ¢ VerbPathSimple b );
VerbPath / VerbSimple ;

VerbPathSimple a ObjectList / true;

Path;

Var;

ObjectPath ( ‘;” ObjectPath );

GraphNodePath;

PathAlternative;

PathSequence ( ¢/ PathSequence );

PathEltOrInverse ( ‘/’ PathEltOrInverse );

PathPrimary PathMod_a;

PathMod / true;

PathElt /'~ PathElt;

&?’/'*'/'J’_';

iri / ‘@’ / ‘I’ PathNegated PropertySet / ‘(‘ Path ‘)’;
PathOnelnPropertySet / ‘(‘ PathNegated PropertySet_a ‘)’;
PathOnelnPropertySet ( ‘/’ PathOnelnPropertySet ) / true;
PathOnelnPropertySet_a /¥ PathOnelnPropertySet_a;
iri /‘a’;

INTEGER;

Collection / BlankNodePropertyList;

‘[ PropertyListNotEmpty ‘|’;

CollectionPath / BlankNodePropertyListPath;

‘[ PropertyListPathNotEmpty ]’;

‘(“ GraphNode (GraphNode) )

‘( GraphNodePath (GraphNodePath) );

VarOrTerm / TriplesNode;

VarOrTerm / TriplesNodePath;

Var / GraphTerm;

Var / irj;

VAR1 / VAR2;

iri / RDFLiteral / NumericLiteral / BooleanLiteral
/ BlankNode / NIL,;

Conditional OrExpression;

Conditional AndExpression
(I Conditional AndExpression );

ValueLogical ( ‘&&’ ValueLogical );
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113
114
114a

115
116

116a

117

118

119

120
121
121a

121b

ValueLogical
Relational Expression
Relational Expression_a

NumericExpression
AdditiveExpression

NumLiteral
MultiplicativeExpression
UnaryExpression
PrimaryExpression
Bracketted Expression

BuiltInCall
BuiltInCall 1

BuiltInCall 2

Relational Expression;
NumericExpression Relational Expression_a;

‘=" NumericExpression / ‘!=" NumericExpression
/'<'NumericExpression / ">' NumericExpression
/ '<="NumericExpression / >="NumericExpression
/'IN" ExpressionList / NOT' 'IN" ExpressionList / true;
AdditiveExpression;
MultiplicativeExpression ( ‘+’ MultiplicativeExpression
/ ~ MultiplicativeExpression / NumLiteral
( ¥ UnaryExpression / ‘/” UnaryExpression ) );
NumericLiteral Positive / NumericLiteralNegative;
UnaryExpression ( “*” UnaryExpression
/ /" UnaryExpression );

‘I’ PrimaryExpression / ‘+’ PrimaryExpression
/ ‘> PrimaryExpression / PrimaryExpression;
Bracketted Expression / BuiltInCall / iriOrFunction
/ RDFLiteral / NumericLiteral / BooleanLiteral / Var;
‘(“ Expression ‘)’;
BuiltInCall 1 / BuiltInCall 2;
Aggregate / ‘STR’ ‘(‘ Expression ‘)’ / ‘LANG’ ‘(‘ Expression ‘)’
/ ‘LANGMATCHES’ ‘(“ Expression ‘, Expression ‘)’
/ ‘DATATYPE’ ‘(* Expression ‘)’ / ‘BOUND’ ‘(‘ Var ‘)’
/‘IRT" ‘(“ Expression )" / ‘URT” ‘(* Expression ‘)’
/ ‘BNODE’ Expr / ‘RAND’NIL /‘ABS’ ‘(‘ Expression ‘)’
/ ‘CEIL ‘(* Expression ‘)’ / ‘FLOOR’ ‘(* Expression ‘)’
/ ‘ROUND’ ‘(“ Expression ‘)’ / ‘CONCAT’ ExpressionList
/ SubstringExpression / ‘STRLEN’ ‘(‘ Expression ‘)’
/ StrReplaceExpression / ‘UCASE’ ‘(‘ Expression ‘)’
/ ‘LCASE’ ‘(“ Expression ‘)’ / ‘YEAR'’ ‘(‘ Expression ‘)’
/ ‘MONTH’ ‘(“ Expression ‘)’ / ‘DAY’ ‘(* Expression )’
/ ‘HOURS’ ‘( Expression ‘)’ / ‘MINUTES’ ‘(* Expression ‘)’
/ ‘SECONDS’ ‘( Expression ‘)’ / “TIMEZONE’ ‘(* Expression ‘)’
/‘TZ ‘(“ Expression )’ / ‘ENCODE_FOR_URT ‘(‘ Expression ")
‘NOW’ NIL /'UUID' NIL /'STRUUID' NIL
/'MD5"'(" Expression ')' / 'SHA1" '(" Expression ")’
/'SHA256" '(" Expression ')’ /'SHA384" '(" Expression ')’
/'SHA512" '(" Expression ')’ / 'COALESCE' ExpressionList
/ 'isIRI"'(" Expression ')' / 'isURI" '(" Expression ")’
/ 'iIsBLANK'" '(" Expression ')' / 'isNUMERIC' '(" Expression ")’
/ 'CONTAINS' '(" Expression '," Expression ')’
/ 'STRSTARTS' '(" Expression '," Expression ")’
/ 'STRENDS'" '(" Expression '," Expression ')’
/ 'STRBEFORE' '(" Expression '," Expression ")’
/'STRAFTER'" '(" Expression '," Expression ')’
/'IF"'(" Expression '," Expression '," Expression ")’
/'STRLANG'" '(" Expression '," Expression ")’
/ 'STRDT" '(" Expression '," Expression ")’
/ 'sameTerm' '(" Expression ', Expression ")’/ RegexExpression /
ExistsFunc / NotExistsFunc;
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121c
122
122a
123
124

125
126
127

127a
127b
128
129
129a
130

131
132

133

134
135

136
137
138

139
139a
139b

140

141

142
142a

143

144

145

146

147
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Expr
RegexExpression
Express
SubstringExpression
StrReplaceExpression

ExistsFunc
NotExistsFunc
Aggregate

Aggreg
Expr_a
iriOrFunction
RDFLiteral
RDFLit
NumericLiteral

NumericLiteralUnsigned
NumericLiteral Positive

NumericLiteralNegative

BooleanLiteral
String

iri

PrefixedName

BlankNode

ITpoay KK 7151 TEPMUHATIOB
IRIREF

IRIREF a

IRIREF b

PNAME_NS
PNAME_ LN

BLANK NODE_LABEL
BL NODE_LAB

VAR1

VAR2

LANGTAG

INTEGER

DECIMAL

‘(* Expression ‘)’ / NIL;

‘REGEX’ ‘(“ Expression ‘,’ Expression Express )’;

‘) Expression / true;

‘SUBSTR’ ‘(‘ Expression ‘; Expression Express ‘)’;
‘REPLACE’ ‘(‘ Expression ‘; Expression ‘,; Expression
Express ")’

‘EXISTS’ GroupGraphPattern;

‘NOT’ ‘EXISTS’ GroupGraphPattern;

‘COUNT ‘(“ DIST Expr_a ‘) /‘SUM’ ‘(* DIST
Expression ‘)’ / ‘MIN’ ‘(* DIST Expression ‘)’ / ‘MAX’
‘(“ DIST Expression )’/ ‘AVG’ ‘(* DIST Expression ‘)’
/ ‘SAMPLE’ ‘(“ DIST Expression ‘)’
/‘GROUP_CONCAT ‘(* DIST Expression Aggreg ‘)’;

5 ‘SEPARATOR’ ‘=’ String / true;
“* / Expression ;

iri ArgList / iri;

String RDFLit;

LANGTAG /"™ iri / true;

NumericLiteralUnsigned / NumericLiteral Positive
/ NumericLiteralNegative;

INTEGER / DECIMAL / DOUBLE;

INTEGER_POSITIVE / DECIMAL_POSITIVE
/ DOUBLE_POSITIVE;

INTEGER_NEGATIVE / DECIMAL _NEGATIVE
/DOUBLE_NEGATIVE;

‘true’ / 'false’;

STRING_LITERAL1 /STRING_LITERAL2

/STRING_LITERAL LONG1
/STRING LITERAL LONG2;

IRIREF / PrefixedName;
PNAME_LN / PNAME_NS;
BLANK NODE LABEL / ANON;

‘<" ("IRIREF_aIRIREF b) ‘>
[#x00-#x20];

[*<>"01/1\];

PN_PREFIX* /7

PNAME NS PN LOCAL;

‘ 7BL NODE_LAB (PN_CHARS /");
PN_CHARS_U /[0-9];

‘?” VARNAME;

‘S’ VARNAME;

‘@ [a-zA-Z] (|a-zA-Z]) (‘- [a-zA-Z0-9] (Ja-zA-Z0-9)));
[0-9] ([0-9D);

([0-91) " [0-9] ([0-9]);
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148

149
150
151
152
153
154
155
155a
156
157
158
158a
158b
159
159a
159b
160
161
162
163
164

165
166

167

168
168a
169
169a
169b
170
171
172
173
173a

DOUBLE

INTEGER_POSITIVE
DECIMAL POSITIVE
DOUBLE POSITIVE
INTEGER_NEGATIVE
DECIMAL NEGATIVE
DOUBLE NEGATIVE
EXPONENT

sign
STRING_LITERAL1
STRING_LITERAL2
STRING_LITERAL LONG1
STR_LIT LONG1_a
STR_LIT_LONGI1_b
STRING_LITERAL LONG2
STR_LIT_LONG2_a
STR_LIT_ILONG2_b
ECHAR

NIL

WS

ANON

PN_CHARS BASE

PN_CHARS_U
VARNAME

PN _CHARS

PN PREFIX

PN PR

PN LOCAL

PN LOC a

PN 1OC b

PLX

PERCENT

HEX

PN _LOCAL ESC
PN LOC_ESC

[0-9] ([0-9]) 7 (]0-9]) EXPONENT /. [0-9] ([0-9])
EXPONENT /[0-9] (J0-9]) EXPONENT;
‘+' INTEGER,;
‘+' DECIMAL;
‘+’ DOUBLE;
" INTEGER;
" DECIMAL,;
" DOUBLE;
[eE] sign [0-9] ([0-9]);
[+-] / true;
([ #x2T#x5CH#xA#xD] / ECHAR ) “7;
([ #x22#x5CH#xA#xD] / ECHAR ) 7
“ (STR_LIT LONG1 aSTR_LIT LONG1 b)“””,
L e Jtrue;
["\]/ ECHAR;
o7 (STR_LIT LONG2 a STR_LIT LONG2 b) 7,
o [ true;
[""\] / ECHAR;
' [ebnrf\”];
W)
#x20 / #x9 / #xD / #xA;
TWS)'T;
[A-Z] / [a-z] / [#x00CO0-#x00D6] / [#x00D8-#x00F6]
/ [#x00F8-#x02FF] / [#x0370-#x037D]
/ [#x037F-#x1FFF] / [#x200C-#x200D]
/ [#x2070-#x218F] / [#x2C00-#x2FEF]
/1
/

#x3001-#xD7FF] / [#xF900-#xFDCF]
[#xFDFO0-#xFFFD] / [#x10000-#xEFFFF];

PN _CHARS BASE/‘ 7

BL NODE LAB (PN CHARS U /[0-9]

/ #x00B7 / [#x0300-#x036F] / [#x203F-#x2040] );
PN CHARS U/’ /[0-9] / #x00B7

/ [#x0300-#x036F] / [#x203F-#x2040];

PN _CHARS BASE PN _PR;

(PN_CHARS /") PN_CHARS / true;

PN LOC a (PN _CHARS /"’ /% /PLX) PN LOC b;
PN CHARS U /% /[0-9]/PLX;

PN_CHARS /% /PLX / true;

PERCENT /PN LOCAL ESC;

‘% HEX HEX;

[0-9] / [A-F] / [a-f];

\' PN_LOC_ESC;

I A A WA WA A W WA AVt
SIS )%
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28

(RIRER)

"BASE'

BaseDecl PrefixDecl) ()VALUES'
() (true)

QueryUnit —
- (‘.- ValuesClause
£
Yo g W b
6
4
[ DaraseCinuse)
. E GroquraphPatteer
. . O WhereCl ) (ConstructQuery) [ConstrggL\Query_zj
r T 1 .’.:

WI:ereCIause

() SolutionModifier

"ASK") (WhereClause) (SolutionModifier

P

&

Order Clause

-,
(OrderConditon) Y

() [#x00-#x20]

Puc. 2. Tlepsas crpanuia rpadpudeckoro onucanus B metasisbike HD3 cunrakcuca siapika SPARQL
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(oad_a SILE.\'T)
2D =

\ JCLEAR)
(Dror)  (fToad )

() GraphRefAll

. [#x203F-#x2040] Move) ¥

©-9) .B,‘.) - [£x0300-#x036F]
e (FCREATE

InsertData) (§Load a

DeleteWhere
Modify

[#x3001-#xD7FF] ) C Modify_a )

(PN_CHARS_BASE)

( [A-Z] [#x200C-#x200D]

( [a-z]

[#x00C0-#x00D6]

[#x00D8-#x00F6] Jii

( [#x00F8-#x02FF)

[#x2C00-#x2FEF] )

() Modify_b

[#xF900-#xFDCF] )

UsingClause() 2 ()

( [#x0370-#x037D] [#xFDF0-#xFFFD]

( [#x037F-#x1FFF)

TriplesTemplate

SolutionModifier ()

Puc. 3. Bropas crpanuiia rpacdudeckoro onvcanust B Merasisbike HD3 cunaTakcuca siabika SPARQL
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3. ConocraBienue npe/jaraeMoro ¢ HopmatuBHsiM onucanueM SPARQL. HopmaTtusroe
onmcanne cuHTakcuca s3pika SPARQL mertagszsikom EBNF Brimouaer 173 [6], a anamornunoe
onucanne Meraszbikom HM3 (cm. Tabmuity) — 236 mpoaykiuii. JlomosHuTeIbHbIE TTPaBHIa
H®3-onucanus g3pika SPARQL ncronb30Banbl /17151 MOIETUPOBAHMS:

CTPYKTYPHBIX cK0OOK 20 mipaBuir: 2a, 9c, 10a, 13a, 24a, 41b, 44a, 53a, 64a, 83a, 96a, 114a, 1164,
121c, 127, 142a, 158b, 159b, 169a, 1734;

Heobst3aTenbHocTn 36 tipasuir: 9a, 10b, 17a, 18a, 18b, 18¢, 18d, 20a, 25a, 25b, 29a, 29b, 31a,
31b, 41a, 41c, 45a, 50a, 50b, 54a, 59a, 71a, 73a, 76a, 77a, 83b, 91a, 95a, 122a, 127a, 129a, 155a,
158a, 159a, 168a, 169b;

OJTHOTO MJTH OOJIBIIETO YMCJIa BXOJKAEHUIT HETePMUHATIA U CTPYKTYPHBIX CKOOOK — TipaBuiio 9b;

oTpHIIaHUs TIOHATHI 1Ba npasuia 139a, 139b;

JUIsE yIIpoleHust n3o0paskeHust rpada asa npasuia 121a, 121b.

[1aBHBIM pe3yIbTaTOM COTIOCTABIEHUS PACCMOTPEHHBIX OTTMCAHUI SIBJISETCS

YrBep:kaenue 1. BoipazutesnbHbix Bo3aMokHOCTel MeTasgsbika HD3 poctatouno mist dhop-
MasibHOTO onncanust si3bika SPARQL 3anpocos Semantic Web.

Takum 06pa3oM KccIeI0BaHbI BHIPA3UTEIbHBIE BOZMOKHOCTH MeTaszbika HMD3 1o oTHoIIE-
HUIO K HOPMATUBHOMY OIMCAHWIO CHHTaKcuca si3bika 3anmpocoB SPARQL. /lanbr dhopmanbHbie
TEKCTOBOE U TI€PBBIE /IBe CTPAHUIIBI TPAPUIECKOTO OMMUCAHUS ITOTO SI3bIKA, Ybe HAJIWUYNE TapaH-
tTupyet peasusyeMoctsb si3bika SPARQL ¢ peanuszanueit unteprperatopa metasisbika HD 3. Tlo-
Ka3aHo, YTO BbIPa3UTebHbIe BO3MOKHOCTH MeTasi3bika HMD 3 a1t hopmasibHOTO o1ricanus si3bika
SPARQL 6sin3ku BbIpa3WTEIbHBIM BO3MOKHOCTSIM MeTasizbika Extended Backus-Naur Form,
yCTymHast eMy 110 YHCJIY MPaBUJI M3-3a OTCYTCTBUSI CTPYKTYPHBIX CKOOOK M MeTacKMBOJIa HeoOsI-
3aTeJbHOCTH.
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HOBE BUSHAYEHHA SPARQL —
MOBMU 3AIINTIB SEMANTIC WEB

Jlano y metamoBi HopMasibHux opm 3Haub (HM3) TekcroBuii i yacTuHa rpadiyHOrO OMUCY CUHTAKCUCY MOBH
SPARQL crpykrypoBanux 3anutis Semantic Web. HasBHicTb TakuxX OIUCIB rapaHTy€ peasi3yeMicTb MOBU
SPARQL 3 peauizariieio inteprnperatopa Metamou HMD 3. TTokasano, 1o Bupasti moskanbocti meramosu HD 3
qst popmasibHoro orcy SPARQL 1iikoM TOpiBHAHHI 3 BUpasHUME MOKJIMBOCTAME MetamoBu Extended
Backus-Naur Form.

Kno4o6i crosa: memamosa nopmaivux Gopm 3nams, popmaiviuti onuc, mosa SPARQL, Semantic Web.

A.F. Kurgaev

V.M. Glushkov Institute of Cybernetics of the NAS of Ukraine, Kiev
E-mail: afkurgaev@ukr.net

NEW DEFINITION OF THE SPARQL —
QUERY LANGUAGE FOR THE SEMANTIC WEB

The text and the part of a graphic description of the syntax of the SPARQL structured Query Language for
the Semantic Web are described in the metalanguage of normal forms of knowledge. These descriptions guaran-
tee that the SPARQL language can be implemented, when the interpreter of the metalanguage of normal forms
of knowledge is implemented. It is demonstrated that the expressive possibilities of the metalanguage of normal
forms of knowledge for the formal description of the SPARQL language are quite comparable with those of the
Extended Backus-Naur Form Metalanguage.

Keywords: metalanguage of normal forms of knowledge, formal description, SPARQL language, Semantic Web.
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