
ɉɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ ɢ ɫɢɫɬɟɦɵ                     № 3, 2011 ɝ. 

 3 

ɍȾɄ 004.98, 004.652.4 
ǽǼǿȀǾǼǳǻǶǳХȃǾǮǻǶǹǶȇХ 

ǼǻȀǼǹǼǱǶȅǳǿǸǶȃХǯǮǵХǵǻǮǻǶǷ 

 

ǺгǻгХǰȓȣȜȞȓȐрХǺгǱгХǽȎțȠȓșȓȓȐ, ȘгȠгțг  
ЭǿȎțȘȠ-ǽȓȠȓȞȏȡȞȑȟȘȖȗХȑȜȟȡȒȎȞȟȠȐȓțțȩȗХȫșȓȘȠȞȜȠȓȣțȖȥȓȟȘȖȗХȡțȖȐȓȞȟȖȠȓȠХЭǹȋȀǶЮб 

mvehorev@gmail.com, mpanteleyev@gmail.com) 

 

Ɉɩɢɫɵɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɟɥɹɰɢɨɧɧɵɯ ȻȾ. ɏɪɚɧɢɥɢɳɟ 
ɨɧɬɨɥɨɝɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɨɫɨɛɵɣ ɤɥɚɫɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ʉɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɞɯɨɞɵ 
ɤ ɯɪɚɧɟɧɢɸ ɨɧɬɨɥɨɝɢɣ ɜ ȻȾ. Ɉɩɪɟɞɟɥɟɧɵ ɤɥɸɱɟɜɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɯɪɚɧɢɥɢɳ ɨɧɬɨɥɨɝɢɣ, ɚ 
ɬɚɤɠɟ ɜɨɡɦɨɠɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɢɥɢɳ ɨɧɬɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɧɬɨɥɨɝɢɢ, ɨɪɝɚɧɢɡɚɰɢɹ ɯɪɚɧɢɥɢɳ ɨɧɬɨɥɨɝɢɣ, ɪɟɥɹɰɢɨɧɧɚɹ ɋɍȻȾ, ɬɟɯɧɨɥɨɝɢɹ ɯɪɚɧɟɧɢɹ RDF-
ɬɪɢɩɥɟɬɨɜ, ɯɪɚɧɢɥɢɳɟ ɨɧɬɨɥɨɝɢɣ, ɹɡɵɤ ɡɚɩɪɨɫɨɜ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ȼɟɛ, ɞɜɢɠɨɤ ɡɚɩɪɨɫɨɜ RDF. 

 

Ʉɨɧɰɟɩɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ȼɟɛ 
– ɷɬɨ ɞɢɧɚɦɢɱɧɨ ɪɚɡɜɢɜɚɸɳɢɟɫɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ [1], ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɧɚɧɢɣ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹ-
ɦɢ, ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɨɛɳɟɫɬɜɚɦɢ, ɩɨɡɜɨɥɹɹ 
ɤɨɦɩɶɸɬɟɪɚɦ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɫɟ-
ɦɚɧɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ. 

Ʉɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫ-
ɬɟɦ (ɂɋ), ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɬɟɯɧɨɥɨɝɢɹɯ ɫɟɦɚɧɬɢɱɟ-
ɫɤɨɝɨ ȼɟɛ, ɹɜɥɹɸɬɫɹ  ɨɧɬɨɥɨɝɢɱɟɫɤɢɟ ɛɚɡɵ ɡɧɚɧɢɣ. 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɤɪɭɩɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɨɛɴɟɦɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɧɬɨɥɨɝɢɣ 
ɢɯ ɯɪɚɧɟɧɢɟ ɜ ɩɥɨɫɤɢɯ ɮɚɣɥɚɯ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɩɪɨ-
ɞɭɤɬɢɜɧɵɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɚ ɩɪɨɛɥɟɦɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɷɮɮɟɤɬɢɜɧɵɯ ɯɪɚɧɢɥɢɳ ɨɧɬɨɥɨɝɢɱɟ-
ɫɤɢɯ ɛɚɡ ɡɧɚɧɢɣ (RDF-ɯɪɚɧɢɥɢɳ). 

 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɧɬɨɥɨɝɢɣ  

ɜ ɫɟɦɚɧɬɢɱɟɫɤɨɦ ȼɟɛ 
 
ɉɨɞ ɨɧɬɨɥɨɝɢɟɣ, ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɨɦɭ ɨɩ-

ɪɟɞɟɥɟɧɢɸ, ɩɨɧɢɦɚɟɬɫɹ ɹɜɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɨɧ-
ɰɟɩɬɭɚɥɢɡɚɰɢɢ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɡɞɟɥɹɟɦɵɯ 
ɡɧɚɧɢɣ ɤɨɧɫɨɪɰɢɭɦɨɦ W3C ɪɚɡɪɚɛɨɬɚɧɵ ɟɞɢɧɵɟ 
ɫɬɚɧɞɚɪɬɵ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ: RDF (Resource 
Description Framework) ɢ ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɧɟɦ ɹɡɵɤ 
ɜɟɛ-ɨɧɬɨɥɨɝɢɣ OWL (Ontology Web Language). ɉɨɞ 
ɪɟɫɭɪɫɨɦ ɩɨɧɢɦɚɟɬɫɹ ɥɸɛɚɹ ɫɭɳɧɨɫɬɶ, ɤɨɬɨɪɨɣ 
ɫɨɩɨɫɬɚɜɥɟɧ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ URI 
(Universal Resource Identificator). Ɉɫɧɨɜɧɨɣ ɤɨɧɫɬ-
ɪɭɤɰɢɟɣ ɹɡɵɤɚ RDF ɹɜɥɹɟɬɫɹ ɭɬɜɟɪɠɞɟɧɢɟ, ɡɚɞɚ-
ɜɚɟɦɨɟ ɬɪɨɣɤɨɣ <ɫɭɛɴɟɤɬ> <ɩɪɟɞɢɤɚɬ> <ɨɛɴɟɤɬ> 
(RDF-ɬɪɢɩɥɟɬ), ɧɚɩɪɢɦɟɪ: <ɫɬɨɥ> <ɰɜɟɬ> <ɱɟɪ-
ɧɵɣ>. ɂɫɩɨɥɶɡɨɜɚɧɢɟ URI ɞɥɹ ɡɚɞɚɧɢɹ ɫɭɛɴɟɤɬɨɜ 
ɢ ɫɜɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɫɜɹɡɵɜɚɬɶ ɨɬɞɟɥɶɧɵɟ ɭɬɜɟɪ-
ɠɞɟɧɢɹ (RDF-ɬɪɢɩɥɟɬɵ) ɜ ɫɤɨɥɶ ɭɝɨɞɧɨ ɫɥɨɠɧɵɟ 
ɫɟɦɚɧɬɢɱɟɫɤɢɟ ɫɟɬɢ, ɢɦɟɸɳɢɟ ɟɞɢɧɭɸ ɢɧɬɟɪɩɪɟ-
ɬɚɰɢɸ ɜ ɨɬɤɪɵɬɨɣ ɫɟɬɟɜɨɣ ɫɪɟɞɟ. 

ɉɪɨɫɬɟɣɲɚɹ ɮɨɪɦɚ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ – 
OWL-ɮɚɣɥ. ɉɪɢ ɱɬɟɧɢɢ ɬɚɤɨɝɨ ɮɚɣɥɚ ɜ ɨɩɟɪɚɬɢɜ-
ɧɨɣ ɩɚɦɹɬɢ ɫɨɡɞɚɟɬɫɹ ɦɨɞɟɥɶ (ɧɚɛɨɪ ɭɬɜɟɪɠɞɟ-
ɧɢɣ), ɫ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɞɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ. 

Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɤɢ: ɫɭɳɟɫɬ-
ɜɟɧɧɵɣ ɪɨɫɬ ɡɚɬɪɚɬ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɩɪɢ ɪɚɛɨ-
ɬɟ ɫ ɛɨɥɶɲɢɦɢ ɨɧɬɨɥɨɝɢɹɦɢ (ɛɨɥɟɟ 106 ɬɪɢɩɥɟɬɨɜ) 
ɜɫɥɟɞɫɬɜɢɟ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɢ OWL-ɮɚɣɥɚ, ɚ ɬɚɤɠɟ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɝɪɭɡɤɢ OWL-
ɮɚɣɥɨɜ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɨɧɬɨɥɨɝɢɣ. ɗɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ 
ɩɨɞɯɨɞ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɪɭɩɧɵɯ ɂɋ ɢ ɨɛɭɫɥɨɜɥɢɜɚ-
ɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ RDF-ɯɪɚɧɢɥɢɳ ɧɚ 
ɨɫɧɨɜɟ ɪɟɥɹɰɢɨɧɧɵɯ ɋɍȻȾ. 

 
Ɉɫɨɛɟɧɧɨɫɬɢ RDF-ɯɪɚɧɢɥɢɳ 

 
ɉɨɞ RDF-ɯɪɚɧɢɥɢɳɟɦ ɩɨɧɢɦɚɟɬɫɹ ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɯɪɚɧɟ-
ɧɢɹ RDF-ɬɪɢɩɥɟɬɨɜ ɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ ɤ ɧɢɦ.  

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ RDF-ɯɪɚɧɢɥɢɳɚ ɹɜ-
ɥɹɸɬɫɹ:  ɨɪɝɚɧɢɡɚɰɢɹ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɜ ɪɟɥɹɰɢ-
ɨɧɧɨɣ ȻȾ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɥɹɰɢɨɧɧɵɯ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɣ;  ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɯɪɚɧɢɦɵɯ ɨɧɬɨɥɨ-
ɝɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɹɡɵɤɚ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɡɚɩɪɨ-
ɫɨɜ SPARQL ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɝɨ API;  ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɣ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 
ɯɪɚɧɢɦɵɯ ɨɧɬɨɥɨɝɢɣ: ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɦɨ-
ɞɢɮɢɤɚɰɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɚɜ ɞɨɫɬɭɩɚ. 

ɗɮɮɟɤɬɢɜɧɨɟ RDF-ɯɪɚɧɢɥɢɳɟ ɞɨɥɠɧɨ ɭɞɨɜ-
ɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – ɦɢɧɢɦɢɡɚ-
ɰɢɹ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɪɨɫɨɜ;   ɦɢɧɢɦɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɚɦɹɬɢ (ɞɢɫɤɨɜɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ) ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ;  ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɩɨɞɯɨɞɚ – ɜɨɡɦɨɠɧɨɫɬɶ 
ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɥɸɛɨɣ ɫɬɪɭɤɬɭɪɵ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɤɪɟɬɧɵɯ ɂɋ ɜɚɠɧɵ ɜɪɟɦɹ 
ɢ ɫɥɨɠɧɨɫɬɶ ɪɚɡɜɟɪɬɵɜɚɧɢɹ RDF-ɯɪɚɧɢɥɢɳɚ, ɚ 
ɬɚɤɠɟ ɟɝɨ ɫɬɨɢɦɨɫɬɶ. 

 

Ɉɛɨɛɳɟɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ RDF-ɯɪɚɧɢɥɢɳɚ 
 
ȼ ɫɨɫɬɚɜ RDF-ɯɪɚɧɢɥɢɳɚ ɜɯɨɞɹɬ ɞɜɟ ɨɫɧɨɜɧɵɟ 

ɩɨɞɫɢɫɬɟɦɵ: ɩɨɞɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɧɚ 
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ɨɫɧɨɜɟ ɪɟɥɹɰɢɨɧɧɨɣ ɋɍȻȾ ɢ ɩɨɞɫɢɫɬɟɦɚ ɬɪɚɧɫɥɹ-
ɰɢɢ ɜɯɨɞɧɵɯ ɡɚɩɪɨɫɨɜ ɜ SQL-ɡɚɩɪɨɫɵ (ɫɦ. ɪɢɫ.). 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɫɢɫɬɟɦɵ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ 
ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɤɨɦɦɟɪɱɟɫɤɢɟ ɋɍȻȾ 
(Oracle, MS SQL Server ɢ ɞɪ.), ɬɚɤ ɢ ɫɜɨɛɨɞɧɨ ɞɨɫ-
ɬɭɩɧɵɟ (PostgreSQL, MySQL ɢ ɞɪ.). 

ɉɪɢɤɥɚɞɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ RDF-ɯɪɚɧɢɥɢɳɟɦ ɩɨɫɪɟɞɫɬ-
ɜɨɦ ɫɩɟɰɢɚɥɶɧɨɝɨ API ɢɥɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 
SPARQL-ɡɚɩɪɨɫɨɜ. SPARQL – ɷɬɨ ɫɬɚɧɞɚɪɬɧɵɣ 
ɹɡɵɤ ɡɚɩɪɨɫɨɜ ɤ RDF-ɞɚɧɧɵɦ. ɇɚɩɪɢɦɟɪ, ɩɪɨɫɬɨɣ 
SPARQL-ɡɚɩɪɨɫ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɦɟɧɢ ɢ ɧɨɦɟɪɚ 
ɩɚɫɩɨɪɬɚ ɧɟɤɨɬɨɪɨɣ ɩɟɪɫɨɧɵ ɢɦɟɟɬ ɜɢɞ: 
SELECT ?name ?number 
WHERE{ ?someone rdf:type :Person.  
    ?someone :name ?name. 
    ?someone :passportNumber ?number.} 

Ɉɬɧɨɲɟɧɢɟ rdf:type  ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ 
ɨɬɧɨɲɟɧɢɟɦ ɹɡɵɤɚ RDF ɢ ɨɡɧɚɱɚɟɬ ɩɪɢɧɚɞɥɟɠ-
ɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɤɥɚɫɫɭ. Ʉɥɚɫɫ :Person, ɨɬɧɨɲɟɧɢɹ 
:name ɢ :passportNumber ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜɡɹ-
ɬɵ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɦɟɧ ɩɨ ɭɦɨɥɱɚ-
ɧɢɸ.  

ɉɨɞɫɢɫɬɟɦɚ ɬɪɚɧɫɥɹɰɢɢ ɜɯɨɞɧɵɯ ɡɚɩɪɨɫɨɜ ɜ 
ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɞɜɚ ɤɨɦɩɨɧɟɧɬɚ:  ɨɛɪɚɛɨɬɱɢɤ API-ɜɵɡɨɜɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ 
ɛɢɛɥɢɨɬɟɤɭ ɤɥɚɫɫɨɜ ɧɟɤɨɬɨɪɨɝɨ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɧɬɨɥɨɝɢɹɦɢ, ɜɤɥɸɱɚɹ ɢɯ 
ɡɚɝɪɭɡɤɭ ɢɡ ɯɪɚɧɢɥɢɳɚ;  ɬɪɚɧɫɥɹɬɨɪ SPARQL↔SQL, ɜɵɩɨɥɧɹɸɳɢɣ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ SPARQL-ɡɚɩɪɨɫɨɜ ɜ SQL-ɡɚɩɪɨɫɵ 
ɢ ɨɛɪɚɬɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɨɡɜɪɚ-
ɳɟɧɧɵɯ SQL-ɡɚɩɪɨɫɚɦɢ ɜ ɪɟɡɭɥɶɬɚɬ SPARQL-ɡɚ-
ɩɪɨɫɚ.  

ɇɟɞɨɫɬɚɬɨɤ ɫɩɟɰɢɚɥɶɧɨɝɨ API ɫɨɫɬɨɢɬ ɜ ɩɪɢ-
ɜɹɡɤɟ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
ɉɪɢɦɟɪ ɬɚɤɨɝɨ API – ɛɢɛɥɢɨɬɟɤɚ Jena. ɂɧɬɟɪɮɟɣɫ 
SPARQL-ɡɚɩɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɪɟɲɟ-
ɧɢɟɦ, ɧɟ ɡɚɜɢɫɹɳɢɦ ɨɬ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
ɉɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɫ RDF-ɯɪɚɧɢɥɢɳɟɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɟɧɧɨ ɷɬɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. ɉɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ SPARQL-ɡɚɩɪɨɫɨɜ ɜ ɧɚɛɨɪ SQL-ɡɚɩɪɨɫɨɜ 
ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ SPARQL→дSQLж. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɮɨɪɦɚɥɶɧɚɹ ɝɪɚɦɦɚɬɢɤɚ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ SPARQL→дSQLж ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɧɹɬɨɣ ɜ 
RDF-ɯɪɚɧɢɥɢɳɟ ɫɯɟɦɵ ɊȻȾ. ȼɨɩɪɨɫɵ ɨɩɬɢɦɢɡɚ-

ɰɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɪɚɧɫɥɹɬɨɪɚ SPARQL↔ 
↔SQL ɪɚɫɫɦɨɬɪɟɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ Дβ, 3]. ɇɚɫɬɨɹ-
ɳɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɨɩɪɟɞɟɥɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ RDF-ɯɪɚɧɢɥɢɳɚ ɨɬ ɩɪɢɧɹɬɨɣ 
ɫɯɟɦɵ ɊȻȾ.  

 
Ɉɪɝɚɧɢɡɚɰɢɹ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɜ ȻȾ 
 
Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɛɚɡɨɜɵɯ ɩɨɞɯɨɞɚ ɤ ɨɪɝɚ-

ɧɢɡɚɰɢɢ ɯɪɚɧɟɧɢɹ ɨɧɬɨɥɨɝɢɣ ɜ ɊȻȾ: 
1) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɞɢɧɫɬɜɟɧɧɨɣ ɬɚɛɥɢɰɵ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɜɫɟɯ RDF-ɬɪɢɩɥɟɬɨɜ (ɩɨɞɯɨɞ «ɜɟɪɬɢ-
ɤɚɥɶɧɚɹ ɬɚɛɥɢɰɚ»); 

2) ɨɬɨɛɪɚɠɟɧɢɟ  ɢɟɪɚɪɯɢɢ ɨɧɬɨɥɨɝɢɱɟɫɤɢɯ 
ɫɭɳɧɨɫɬɟɣ (ɤɥɚɫɫɨɜ, ɫɜɨɣɫɬɜ, ɷɤɡɟɦɩɥɹɪɨɜ) ɜ ɫɯɟ-
ɦɭ ɊȻȾ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɵɦ ɩɨɞɯɨɞɨɦ ɜɫɟ RDF-
ɬɪɢɩɥɟɬɵ ɯɪɚɧɹɬɫɹ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ ɬɚɛɥɢɰɟ 
ȻȾ, ɫɨɞɟɪɠɚɳɟɣ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɟɬɵɪɟ ɤɨɥɨɧɤɢ: 
«ɝɪɚɮ», «ɫɭɛɴɟɤɬ», «ɨɛɴɟɤɬ» ɢ «ɩɪɟɞɢɤɚɬ». Ⱦɚɧ-
ɧɵɣ ɩɨɞɯɨɞ ɪɟɚɥɢɡɨɜɚɧ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ Jena SDB ɢ 
3store. Ɉɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ 
ɜɪɟɦɟɧɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɜɵɛɨɪɤɢ RDF-ɬɪɢɩɥɟɬɨɜ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɜɬɨɪɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɨɩ-
ɪɟɞɟɥɟɧɢɟ ɫɯɟɦɵ ȻȾ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɶɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨ-
ɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɪɨɫɨɜ. Ɋɟɚɥɢɡɚɰɢɹ ɞɚɧɧɨɝɨ 
ɩɨɞɯɨɞɚ ɞɥɹ ɛɨɥɶɲɢɯ ɨɧɬɨɥɨɝɢɣ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɫɨɡɞɚɧɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɬɚɛɥɢɰ ȻȾ ɫɨ ɫɥɨɠɧɵɦɢ 
ɫɜɹɡɹɦɢ ɦɟɠɞɭ ɧɢɦɢ. ɂɡɜɟɫɬɧɨ ɧɟɫɤɨɥɶɤɨ ɱɚɫɬɧɵɯ 
ɪɟɲɟɧɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɫɩɨɫɨɛɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɯɟɦɵ ȻȾ [4, 5].  

 

Ⱥɧɚɥɢɡ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ  
ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ RDF-ɯɪɚɧɢɥɢɳ 

 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ RDF-ɯɪɚɧɢɥɢɳɚ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ SPARQL-ɡɚɩɪɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ 
ɨɫɧɨɜɧɵɦɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ: ɩɪɢɧɹ-
ɬɨɣ ɫɯɟɦɨɣ ȻȾ ɢ ɝɪɚɦɦɚɬɢɤɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
SPARQL→дSQLж.  

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ ɨɛɨɛ-
ɳɟɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ RDF-ɯɪɚɧɢɥɢɳɚ, ɜɪɟɦɹ 
ɌspКrqХ ɨɛɪɚɛɨɬɤɢ SPARQL-ɡɚɩɪɨɫɨɜ ɜ ɨɛɳɟɦ ɜɢ-
ɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ 

ɌspКrqХ=ɌtrКЧs+TsqХИsОq,     (1) 

ɋɍȻȾ

Ɍɪɚɧɫɥɹɬɨɪ SPARQL↔SQL

RDF-ɯɪɚɧɢɥɢɳɟ

ɂɋ

SPARQL-ɡɚɩɪɨɫ

API-ɜɵɡɨɜɵɈɛɪɚɛɨɬɱɢɤ API-ɜɵɡɨɜɨɜ

SQL-ɡɚɩɪɨɫ

Ɋɟɡɭɥɶɬɚɬ 
ɡɚɩɪɨɫɚ

RDF-ɞɚɧɧɵɟ

 
 

Ⱥɪɯɢɬɟɤɬɭɪɚ RDF-ɯɪɚɧɢɥɢɳɚ 
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ɝɞɟ ɌtrКЧs – ɜɪɟɦɹ ɬɪɚɧɫɥɹɰɢɢ SPARQL-ɡɚɩɪɨɫɚ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ SQL-ɡɚɩɪɨɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɢɧɹɬɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɨɧɧɨɣ ɝɪɚɦɦɚɬɢɤɨɣ; 
Tsql_seq – ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɋɍȻȾ ɩɨɫɬɪɨɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ SQL-ɡɚɩɪɨɫɨɜ. 

ȼɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɩɪɢɦɟɦ ɛɚɡɨɜɵɟ ɞɨɩɭ-
ɳɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɧɵɯ ɡɚ-
ɬɪɚɬ ɧɚ ɨɛɪɚɛɨɬɤɭ SPARQL-ɡɚɩɪɨɫɨɜ. 

SQL-ɡɚɩɪɨɫ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ 
ɫɬɪɭɤɬɭɪɭ: 

SELECT <ɤɨɪɬɟɠ ɜɵɛɢɪɚɟɦɵɯ ɩɨɥɟɣ> 
FROM  <ɤɨɪɬɟɠ ɬɚɛɥɢɰ> WHERE  <ɤɨɪɬɟɠ ɭɫ-
ɥɨɜɢɣ>. 

ɉɨɫɬɪɨɟɧɢɟ SQL-ɡɚɩɪɨɫɚ ɧɚ ɨɫɧɨɜɟ ɜɯɨɞɧɨɝɨ 
SPARQL-ɡɚɩɪɨɫɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɪ-
ɬɟɠɟɣ ɜɵɛɢɪɚɟɦɵɯ ɩɨɥɟɣ ɢ ɭɫɥɨɜɢɣ. Ȼɟɡ ɫɭɳɟɫɬ-
ɜɟɧɧɨɣ ɩɨɬɟɪɢ ɨɛɳɧɨɫɬɢ ɩɪɢɦɟɦ ɪɚɜɧɵɦɢ ɜɪɟɦɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤɨɪɬɟɠɚ ɜɵɛɢ-
ɪɚɟɦɵɯ ɩɨɥɟɣ ɢ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤɨɪɬɟɠɚ ɭɫɥɨɜɢɣ 
ɜ ɡɚɩɪɨɫɟ. ȼɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɪɬɟɠɚ ɬɚɛɥɢɰ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɨɫɬɨɹɧɧɵɦ ɢ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚ-
ɥɵɦ. 

ɉɭɫɬɶ T – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɥɟ-
ɦɟɧɬɨɜ ɤɨɪɬɟɠɚ ɜɵɛɢɪɚɟɦɵɯ ɩɨɥɟɣ ɢ ɤɨɪɬɟɠɚ 
ɭɫɥɨɜɢɣ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɬɪɨɟɧɢɹ SQL-ɡɚɩɪɨɫɚ. Ɍɨɝɞɚ 
ɜɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɹ SQL-ɡɚɩɪɨɫɚ ɥɢɧɟɣɧɨ ɡɚɜɢ-
ɫɢɬ ɨɬ ɱɢɫɥɚ ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɪɬɟɠɚɯ ɜɵɛɢɪɚɟɦɵɯ 
ɩɨɥɟɣ ɢ ɭɫɥɨɜɢɣ. 

Ⱦɨɩɭɫɬɢɦ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ SQL-ɡɚɩɪɨɫɚ ɬɪɟɛɭɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɡɚɩɢɫɟɣ ɬɚɛɥɢ-
ɰɵ ɢ ɫɪɚɜɧɟɧɢɹ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɤɚɠ-
ɞɨɣ ɢɡ ɧɢɯ. Ɍɨɝɞɚ ɜɪɟɦɹ ɜɵɛɨɪɤɢ ɨɱɟɪɟɞɧɨɣ ɡɚɩɢ-
ɫɢ ɢɡ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦ ɜɪɟɦɟɧɢ 
ɚɧɚɥɢɡɚ ɨɞɧɨɝɨ ɭɫɥɨɜɢɹ. 

Ɉɛɨɡɧɚɱɢɦ T ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɜɵɛɨɪɤɢ ɡɚɩɢɫɢ 
ɢɡ ɬɚɛɥɢɰɵ ɢ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ SPARQL-ɡɚɩɪɨɫɚ ɤ ɋɍȻȾ. Ȼɭɞɟɦ ɫɱɢ-
ɬɚɬɶ, ɱɬɨ T ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɋɍȻȾ ɢ ɹɜ-
ɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ. Ɇɨɠɧɨ ɬɚɤɠɟ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɜɪɟɦɹ ɚɧɚɥɢɡɚ ɡɚɩɢɫɟɣ ɜ ɬɚɛɥɢɰɟ ȻȾ ɥɢɧɟɣɧɨ ɡɚ-
ɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɢɫɟɣ ɬɚɛɥɢɰɵ, ɚ ɜɪɟɦɹ 
ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɭɫɥɨɜɢɣ, ɩɪɨɜɟɪɹɟɦɵɯ ɞɥɹ ɤɚɠɞɨɣ ɡɚɩɢɫɢ ɜ ɬɚɛ-
ɥɢɰɟ ȻȾ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɬɪɚɧɫɥɹɰɢɢ SPARQL→ 
{SQL} ɨɬ ɩɪɢɧɹɬɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɨɧɧɨɣ ɝɪɚɦɦɚ-
ɬɢɤɢ ɨɰɟɧɢɜɚɟɬɫɹ ɮɨɪɦɭɥɨɣ 

N

i 1

ɌtrКЧs  ɌsqХ ИНОП  Т


 ,      (2) 

ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɡɚɩɪɨɫɨɜ 
SQL, ɩɨɥɭɱɚɟɦɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɪɚɧɫɥɹɰɢɢ; 
Tsql_def i – ɜɪɟɦɹ ɩɨɫɬɪɨɟɧɢɹ i-ɝɨ SQL-ɡɚɩɪɨɫɚ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɱɟɪɟɞ-
ɧɨɝɨ SQL-ɡɚɩɪɨɫɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɟɣ, ɫɨɞɟɪɠɚ-
ɳɢɯɫɹ ɜ ɤɨɪɬɟɠɟ ɪɟɡɭɥɶɬɚɬɚ, ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɫɥɨɜɢɣ 
ɛɭɞɟɬ ɫɥɟɞɭɸɳɟɣ:  

ɌsqХ ИНОП ζrОs*ɌrОs ИНОП
Ncond*ɌМШЧН ИНОП .

 
     (3) 

ɂɫɯɨɞɹ ɢɡ ɩɪɢɧɹɬɵɯ ɞɨɩɭɳɟɧɢɣ, ɦɨɠɧɨ ɡɚɩɢ-
ɫɚɬɶ: 

T ɌrОs ИНОП ɌМШЧН ИНОП   .    (4) 

ɉɨɞɫɬɚɜɢɜ (3) ɢ (4) ɜ (2), ɩɨɥɭɱɢɦ 
N

i 1

N

i 1

ɌtrКЧs  ɌsqХ И НОП  Т

 (Nres i Ncond i)*T  .





 
 


  

     (5) 

Ⱥɧɚɥɨɝɢɱɧɨ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ 
ɧɚɛɨɪɚ SQL-ɡɚɩɪɨɫɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɮɨɪ-
ɦɭɥɨɣ 

N

i 1

Tsql _seq  k ɌsqХ Т


  ,       (6) 

ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ȻȾ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ 
ɤɨɥɢɱɟɫɬɜɭ ɬɚɛɥɢɰ ȻȾ (Ntbl); N – ɤɨɥɢɱɟɫɬɜɨ ɪɟ-
ɡɭɥɶɬɢɪɭɸɳɢɯ SQL-ɡɚɩɪɨɫɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɪɢ 
ɬɪɚɧɫɥɹɰɢɢ; Ɍsql i – ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ i-ɝɨ SQL-
ɡɚɩɪɨɫɚ ɤ ɋɍȻȾ. 

ȼɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɞɧɨɝɨ 
SQL-ɡɚɩɪɨɫɚ, ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɨ ɩɨ ɮɨɪɦɭɥɟ  ɌsqХ ɌrОМШrН ɌПТОХН  ,     (7) 

ɝɞɟ Trecord – ɜɪɟɦɹ ɧɚ ɚɧɚɥɢɡ ɡɚɩɢɫɟɣ ɜ ɬɚɛɥɢɰɟ; 
Tfield – ɜɪɟɦɹ ɧɚ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɭɫɥɨɜɢɣ ɡɚɩɪɨɫɚ ɫ 
ɬɟɤɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɢɧɹɬɵɯ ɞɨɩɭɳɟɧɢɣ, ɦɨɠɧɨ ɡɚɩɢ-
ɫɚɬɶ: 

ɌrОМШrН ζtЛХ ИrОМ*T ,      (8) 

ɝɞɟ Ntbl_rec – ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɜ ɬɚɛɥɢɰɟ ȻȾ; 
ɌПТОХН ζtЛХ ИПХН*T ,      (9) 

ɝɞɟ Ntbl_fld – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɜɟɪɹɟɦɵɯ ɭɫɥɨɜɢɣ ɜ 
SQL-ɡɚɩɪɨɫɟ. 

ɉɨɞɫɬɚɜɢɜ (7–9) ɜ (6), ɩɨɥɭɱɢɦ: 
N

i 1

Tsql _seq  k ɌsqХ Т


   

 N

i 1

Ntbl * ɌrОМШrН ɌПТОХН Т


      (10) 

 N

i 1

  Ntbl * Ntbl _ rec Ntbl _ fld  i *T .


   

ɉɨɞɫɬɚɜɢɜ (5) ɢ (10) ɜ (1), ɩɨɥɭɱɢɦ: 
N

i 1

ɌspКrqХ (ζrОs Т ζМШЧН Т)*T   ζtЛХ*


    

 N

i 1

* Ntbl _ rec Ntbl _ fld  i *T


 .   (11) 

Ɏɨɪɦɭɥɚ (11) ɜɵɪɚɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ 
ɜɵɩɨɥɧɟɧɢɹ SPARQL-ɡɚɩɪɨɫɚ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ȻȾ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɨɧɧɨɣ ɝɪɚɦɦɚɬɢɤɢ.  

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɫɯɟɦɵ ȻȾ ɧɚ ɬɪɚɧɫɮɨɪ-
ɦɚɰɢɨɧɧɭɸ ɝɪɚɦɦɚɬɢɤɭ ɞɥɹ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦ – 
«ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɚɛɥɢɰК» ɢ «ɬɚɛɥɢɰɵ ɫɜɨɣɫɬɜ ɤɥɚɫ-
ɫɨɜ». ɋɯɟɦɚ ȻȾ «ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɚɛɥɢɰɚ» ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɟɞɢɧɨɣ ɬɚɛɥɢɰɵ ɞɥɹ ɯɪɚɧɟɧɢɹ 
RDF-ɬɪɢɩɥɟɬɨɜ, ɚ ɫɯɟɦɚ ȻȾ «ɬɚɛɥɢɰɵ ɫɜɨɣɫɬɜ 
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ɤɥɚɫɫɨɜ» – ɨɬɞɟɥɶɧɵɯ ɬɚɛɥɢɰ ɞɥɹ ɯɪɚɧɟɧɢɹ ɷɤɡɟɦ-
ɩɥɹɪɨɜ ɤɚɠɞɨɝɨ ɢɡ ɤɥɚɫɫɨɜ ɨɧɬɨɥɨɝɢɢ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɪɚɫɫɦɨɬɪɢɦ 
ɩɪɨɫɬɭɸ ɨɧɬɨɥɨɝɢɸ, ɫɨɞɟɪɠɚɳɭɸ ɱɟɬɵɪɟ ɤɥɚɫɫɚ – 
classHuman, classMan, classWoman, classChildren. 
Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɢɦɟɟɬ ɞɜɚ ɷɤ-
ɡɟɦɩɥɹɪɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɤɥɚɫɫɚ 
classHuman. Ʉɚɠɞɵɣ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ ɨɛɥɚɞɚɟɬ 
ɫɜɨɣɫɬɜɚɦɢ propertyName ɢ propertyAge. 

ɋɬɪɭɤɬɭɪɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɨɣ ɨɧɬɨɥɨɝɢɢ ɧɚ ɨɫ-
ɧɨɜɟ ɫɯɟɦɵ «ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɚɛɥɢɰɚ» ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 1.  

Ɍɚɛɥɢɰɚ 1 
table_Triples 

 

Subject Predicate Object 
classHuman subClassOf classThing 
classMan subClassOf classHuman 
classWoman subClassOf classHuman 
classChildren subClassOf classMan 
classChildren subClassOf classWoman 
classHuman hasProperty propertyName 
classHuman hasProperty propertyAge 
instanceMan1 instanceOf classMan 
instanceMan2 instanceOf classMan 
instanceWoman1 instanceOf classWoman 
instanceWoman2 instanceOf classWoman 
instanceChild1 instanceOf classChildren 
instanceChild2 instanceOf classChildren 
instanceMan1 propertyName Andry 
instanceMan2 propertyName Maxim 
instanceWoman1 propertyName Maria 
instanceWoman2 propertyName Julia 
instanceChild1 propertyName Michael 
instanceChild2 propertyName Regina 
instanceMan1 propertyAge 35 
instanceMan2 propertyAge 46 
instanceWoman1 propertyAge 45 
instanceWoman2 propertyAge 33 
instanceChild1 propertyAge 16 
instanceChild2 propertyAge 8 

 

Ɋɟɚɥɢɡɚɰɢɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɨɣ ɨɧɬɨɥɨɝɢɢ ɧɚ ɨɫ-
ɧɨɜɟ ɫɯɟɦɵ «ɬɚɛɥɢɰɵ ɫɜɨɣɫɬɜ ɤɥɚɫɫɨɜ» ɩɪɟɞɩɨɥɚ-
ɝɚɟɬ ɫɨɡɞɚɧɢɟ ɬɚɛɥɢɰɵ ɢɟɪɚɪɯɢɢ ɤɥɚɫɫɨɜ ɨɧɬɨɥɨ-
ɝɢɢ (ɬɚɛɥ. 2) ɢ ɨɬɞɟɥɶɧɵɯ ɬɚɛɥɢɰ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ 
ɤɥɚɫɫɨɜ (ɬɚɛɥ. 3–5). 

Ɍɚɛɥɢɰɚ 2 
table_Hierarhy 

 

ID_Hierarhy subClass Class tableName 

1 classHuman classThing  

2 classMan classHuman table_classMan 

3 classWoman classHuman table_classWoman 

4 classChildren classMan table_classChildren 

5 classChildren classWoman table_classChildren 
 

Ɍɚɛɥɢɰɚ 3 
table_classMan 

 

ID_Man Name Age 
1 Andry 35 
2 Maxim 46 

Ɍɚɛɥɢɰɚ 4 
table_classWoman 

 

ID_Woman Name Age 
1 Maria 45 
2 Julia 33 

 

Ɍɚɛɥɢɰɚ 5 
table_classChildren 

 

ID_children Name Age 
1 Michael 16 
2 Regina 8 

 

ɉɪɢɦɟɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  
SPARQLĺдSQδж 

 

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɬɪɚɧɫɥɹɰɢɢ 
SPARQL-ɡɚɩɪɨɫɨɜ ɤ ɨɧɬɨɥɨɝɢɢ ɜ ɧɚɛɨɪ SQL-ɡɚɩɪɨ-
ɫɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɣ ɫɯɟɦɵ ȻȾ ɧɚ 
ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ ɢ ɨɰɟɧɢɦ ɜɥɢɹɧɢɟ ɩɪɢɧɹɬɨɣ 
ɫɯɟɦɵ ȻȾ ɧɚ ɫɥɨɠɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
SPARQL→дSQLж. 

ɉɪɢɦɟɪ 1.  
SELECT ?x {WHERE ?x a classMan} // Ɉɩɪɟ-

ɞɟɥɟɧɢɟ ɜɫɟɯ ɷɤɡɟɦɩɥɹɪɨɜ ɤɥɚɫɫɚ 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ SPARQL→дSQLж ɞɥɹ ɫɯɟɦɵ 

ȻȾ «ɜɟɪɬɢɤɚɥɶɧɚɹ ɬɚɛɥɢɰɚ» ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɲɚɝɢ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɫɟɯ ɩɨɞɤɥɚɫɫɨɜ ɤɥɚɫɫɚ 
classMan: 

SELECT result1(subject) FROM table_Triples  
WHERE (predicate='subClassOf' AND 

object='classMan') OR (subject='classMan'); 
2. ȼɵɛɨɪ ɷɤɡɟɦɩɥɹɪɨɜ ɤɥɚɫɫɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɧɚ ɲɚɝɟ 1: 
SELECT result2(subject) FROM table_Triples  
WHERE predicate='instanceOf' AND 

object=result1(subject); 
3. ȼɵɛɨɪ ɡɧɚɱɟɧɢɣ ɫɜɨɣɫɬɜ propertyName ɷɤ-

ɡɟɦɩɥɹɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɲɚɝɟ β: 
SELECT result3(subject, object) FROM 

table_Triples  
WHERE (subject= result2(subject)) AND 

(predicate='propertyName'); 
4. ȼɵɛɨɪ ɡɧɚɱɟɧɢɣ ɫɜɨɣɫɬɜ propertyAge ɷɤ-

ɡɟɦɩɥɹɪɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɲɚɝɟ β: 
SELECT result4(subject, object) FROM 

table_Triples  
WHERE (subject= result2(subject)) AND 

(predicate='propertyAge'); 
5. Ɉɛɴɟɞɢɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 

ɲɚɝɚɯ γ ɢ 4: 
JOIN result3,result4 BY subject; 
Ⱥɧɚɥɨɝɢɱɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ SPARQL→дSQLж 

ɞɥɹ ɫɯɟɦɵ ȻȾ «ɬɚɛɥɢɰɵ ɫɜɨɣɫɬɜ ɤɥɚɫɫɨɜ» ɜɤɥɸɱɚ-
ɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ. 

1. ȼɵɛɨɪ ɢɦɟɧ ɬɚɛɥɢɰ ɞɥɹ ɤɥɚɫɫɚ classMan ɢ 
ɟɝɨ ɩɨɞɤɥɚɫɫɨɜ: 

SELECT result1(tableName) FROM table_ 
Hierarhy  


