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Ʉɟɧɚɞɔɞɠ 

ȼ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ɄŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ɇɛɐɛŬ Ʉɚɖɟɞűɞɟɘəɐɠ 

əŬɘ ɇɖɚŮɛŬŰɘəɐɠ Űɞɡ ɉŬɟɞəɞˊŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Ŭˊɧ Űɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 2010 ɏɤɠ Űɞɜ 

ɃəŰɩɓɟɘɞ Űɞɡ 2011.  

Ⱥˊɘɗɡɛɩ ɜŬ ŮəűɟɎůɤ Űɘɠ ŮɡɢŬɟɘůŰɑŮɠ ɛɞɡ ůŮ ɧɚɞɡɠ ŮəŮɑɜɞɡɠ ˊɞɡ ůɡɜɏɓŬɚɚŬɜ ɎɛŮůŬ ɐ ɏɛɛŮůŬ 

ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɄŰɡɢɘŬəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ Űɤɜ ˊɟɞˊŰɡɢɘŬəɩɜ ůˊɞɡŭɩɜ 

ɛɞɡ. 

ȷɟɢɘəɎ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮəɚɘˊɧɜŰŬ ȾŬɗɖɔɖŰɐ əŬɘ ˊɟɩɖɜ ɄɟɨŰŬɜɖ Űɞɡ 

ɉŬɟɞəɞˊŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ũŮɩɟɔɘɞ ȾŬɟŬɛˊŬŰɕɧ. ɇɞ ɇɛɐɛŬ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ ɇɖɚŮɛŬŰɘəɐɠ 

ŬˊɞŰɏɚŮůŮ ŭɘəɧ Űɞɡ ɧɟŬɛŬ, ŭɑɜɞɜŰŬɠ Űɖɜ ŮɡəŬɘɟɑŬ ůŮ ɧɚɞɡɠ ŮɛɎɠ Űɞɡɠ űɞɘŰɖŰɏɠ ɜŬ ŬˊɞəŰɐůɞɡɛŮ 

ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ůˊɞɡŭɏɠ ůŮ ɏɜŬ ˊɟɧŰɡˊɞ ŬəŬŭɖɛŬɥəɧ ˊŮɟɘɓɎɚɚɞɜ. 

ȽŭɘŬɑŰŮɟŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ɄɟɨŰŬɜɖ Űɞɡ ɉŬɟɞəɞˊŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ əŬɘ 

ɄɟɧŮŭɟɞ Űɞɡ ɇɛɐɛŬŰɞɠ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ ɇɖɚŮɛŬŰɘəɐɠ ȾŬɗɖɔɖŰɐ ȹɖɛɞůɗɏɜɖ 

ȷɜŬɔɜɤůŰɧˊɞɡɚɞ, ɞ ɞˊɞɑɞɠ ɡˊɐɟɝŮ əŬɘ ɞ ŮˊɘɓɚɏˊɞɜŰŬɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. ɄŬɟɎ Űɘɠ 

ŬɡɝɖɛɏɜŮɠ ɡˊɞɢɟŮɩůŮɘɠ Űɞɡ ůɡɜɏɓŬɚɚŮ ˊɞɘəɘɚɞŰɟɧˊɤɠ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŮɟɔŬůɑŬɠ, 

ɞɟɑɕɞɜŰŬɠ Űɖɜ əŬŰŮɨɗɡɜůɖ ˊɞɡ ŮəŮɑɜɖ ŬəɞɚɞɨɗɖůŮ əŬɘ ˊŬɟɏɢɞɜŰŬɠ ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ ɧˊɞɡ 

əɟɑɗɖəŮ ŬɜŬɔəŬɑɞ. 

ŪŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮəűɟɎůɤ Űɖɜ ŮəŰɑɛɖůɖ ɛɞɡ ůŰɞ ˊɟɧůɤˊɞ Űɖɠ ȷɜŬˊɚɖɟɩŰɟɘŬɠ ȾŬɗɖɔɐŰɟɘŬɠ 

Űɞɡ ɇɛɐɛŬŰɞɠ ɀɎɟŬɠ ɁɘəɞɚŬɑŭɞɡ ɔɘŬ Űɞ Ŭɚɖɗɘɜɧ ŮɜŭɘŬűɏɟɞɜ əŬɘ Űɖɜ ŬˊŬɘŰɖŰɘəɧŰɖŰŬ ˊɞɡ 

ŮˊɏŭŮɘɝŮ ɩůŰŮ ɖ ɄŰɡɢɘŬəɐ ŬɡŰɐ ŮɟɔŬůɑŬ ɜŬ ŮəˊɚɖɟɩůŮɘ Űɞ ɛɏɔɘůŰɞ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɖɠ, 

ˊɟɞŰŮɑɜɞɜŰŬɠ ɞɡůɘŬůŰɘəɏɠ ŭɘɞɟɗɩůŮɘɠ əŬɘ ŮɝŬůűŬɚɑɕɞɜŰŬɠ Űɘɠ əŬɚɨŰŮɟŮɠ ŭɡɜŬŰɏɠ ůɡɜɗɐəŮɠ 

ŮɟɔŬůɑŬɠ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ. 

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ Ůˊɘɗɡɛɩ ɜŬ ˊɤ ŮɜŬ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ůŰɖɜ ŭɘŭɎůəɞɡůŬ ɓɎůŮɘ Űɞɡ Ʉ.ȹ. 407/80 

ɃɡɟŬɜɑŬ ɉŬŰɕɐ, ɛɏɚɞɠ Űɖɠ ŰɟɘɛŮɚɞɨɠ ŮˊɘŰɟɞˊɐɠ Űɖɠ ɄŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ, ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ 

ɓɞɐɗŮɘŬ ˊɞɡ ˊɟɞůɏűŮɟŮ. ȼ ɡˊɞůŰɐɟɘɝɖ əŬɘ ŭɘŬɗŮůɘɛɧŰɖŰɎ Űɖɠ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ 

Űɖɠ ŮɟɔŬůɑŬɠ ŬˊɞŰɏɚŮůŮ ůˊɞɡŭŬɑŬ ɓɞɐɗŮɘŬ, ɧˊɤɠ əŬɘ ɞɘ ɞɡůɘŬůŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ 

ˊɟɞŰɎůŮɘɠ Űɖɠ ɩůŰŮ ɜŬ ŬɜŰɘɛŮŰɤˊɘůɗɞɨɜ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŮɛűŬɜɑůɗɖəŬɜ. 

ŪŬ ɐɗŮɚŬ ŬəɧɛŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ȿɏəŰɞɟŬ ȼɟŬəɚɐ ȸŬɟɚɎɛɖ ɔɘŬ Űɖɜ ůɡɜŮɘůűɞɟɎ Űɞɡ ůŰɖɜ 

ɛŮŰŬŰɟɞˊɐ Űɞɡ web crawler ůŮ ˊɞɚɡɜɖɛŬŰɘəɧ əŬɘ Űɘɠ ŮɜŭɘŬűɏɟɞɡůŮɠ ɘŭɏŮɠ Űɞɡ, Űɞɜ ȿɏəŰɞɟŬ 
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ȾɤɜůŰŬɜŰɑɜɞ ɇůŮɟˊɏ ɔɘŬ Űɘɠ ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ Űɞɡ ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɖɠ 

ŮɟɔŬůɑŬɠ, əŬɗɩɠ əŬɘ Űɞɜ ɡˊɞɣɐűɘɞ ŭɘŭɎəŰɞɟŬ ȷɜŰɩɜɖ ȾɧɔɘŬ ɔɘŬ Űɘɠ ˊɞɚɨŰɘɛŮɠ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ˊɞɡ ɛɞɡ ɏŭɤůŮ ɔɘŬ ɓŮɚŰɘůŰɞˊɞɘɐůŮɘɠ Űɞɡ web crawler. 

ȺˊɘˊɟɞůɗɏŰɤɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ ȸŬůɑɚɖ ȹŬɚɎəŬ, ũɘɩɟɔɞ ɆɡɛɘŬəɎəɖ əŬɘ ȿɞɟɏŰŬ 

ɀɐŰůɖ ɔɘŬ Űɖɜ ɡˊɞɛɞɜɐ Űɞɡɠ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ůɡɜɨˊŬɟɝɐɠ ɛŬɠ ůŰɞ ɑŭɘɞ ɔɟŬűŮɑɞ Űɞɡ 

ȾɏɜŰɟɞɡ ȹɘəŰɨɤɜ ŬɚɚɎ əŬɘ Űɞɡɠ űɑɚɞɡɠ əŬɘ ůɡɛűɞɘŰɖŰɏɠ ɛɞɡ ɄŬɜŬɔɘɩŰɖ ȾŬŰůɘɓɏɚɖ-ɄŮɟɎəɖ 

əŬɘ ȸŬɚŮɜŰɑɜɞ ɉɞɨŭɟŬ ɔɘŬ Űɖɜ ɘŭɘŬɑŰŮɟɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡɠ. 

ɇɏɚɞɠ, ɜɘɩɗɤ Űɖɜ ŬɜɎɔəɖ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ ɔɘŬ Űɖɜ ŬɔɎˊɖ, əŬŰŬɜɧɖůɖ əŬɘ 

ɡˊɞůŰɐɟɘɝɐ Űɞɡɠ, ɢɤɟɑɠ ŰŬ ɞˊɞɑŬ ŭŮɜ ɗŬ ɐŰŬɜ ŭɡɜŬŰɐ ɖ ɞɚɞəɚɐɟɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. 
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ɄŮɟɑɚɖɣɖ 

Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŬˊɞŰŮɚɞɨɜ Űɖɜ ŮˊɘəɟŬŰɏůŰŮɟɖ ŰŮɢɜɞɚɞɔɑŬ ɔɘŬ Űɖ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ 

ɛŮŰŬɝɨ ŮŰŮɟɞɔŮɜɩɜ ůɡůŰɖɛɎŰɤɜ, Űɖɜ əŬŰŬůəŮɡɐ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɖɜ 

ˊɟɞůűɞɟɎ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ. ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ 

ɜŬ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ŬɜŬəɎɚɡɣɖɠ əŬɘ ɢɟɐůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɖɠ 

əŬŰŬůəŮɡɐɠ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɔɘŬ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 

ȷɟɢɘəɎ, ŮɝŮŰɎůɗɖəŬɜ ɞɘ ɡˊɎɟɢɞɡůŮɠ ɛŮɗɧŭɞɘ ŬɜŬəɎɚɡɣɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ 

ŭɘŬˊɘůŰɩɗɖəŮ ˊɤɠ ŭŮɜ ɡˊɎɟɢŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ ɛɖɢŬɜɘůɛɧɠ ˊɞɡ ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůɨəɞɚɖ 

ŬɜŬəɎɚɡɣɖ Űɞɡɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ˊŬɟɞɡůɘɎɕɞɡɜ 

ŬŭɡɜŬɛɑŮɠ ůŰɖɜ ŮˊɘŰɡɢɐ ŬɜɎəɚɖůɖ əŬɘ ŬəɟɑɓŮɘŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Ůɜɩ ɞɘ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ 

ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ůŰɞɢŮɡɛɏɜŮɠ ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ əɟɑɜɞɜŰŬɘ ŬɜŮˊŬɟəŮɑɠ, əŬɗɩɠ ůŰɖɜ 

ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ŭŮɜ ˊŬɟɏɢɞɡɜ ɡɚɞˊɞɑɖůɖ əŬɘ ŭŮɜ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɞɡɠ Űɖ ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

Ⱥˊɑůɖɠ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ɗŮɤɟɖŰɘəɐɠ ɛŮɚɏŰɖɠ, ŮɝŮŰɎůɗɖəŬɜ ŰŬ ˊɟɧŰɡˊŬ ˊŮɟɘɔɟŬűɩɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ WSDL əŬɘ OWL-S əŬɘ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡɠ ŮəŮɑɜŬ ˊɞɡ 

ɏəŬɜŬɜ Űɖɜ ŬɜŬɕɐŰɖůɖ ŬˊɞŰŮɚŮůɛŬŰɘəɐ. 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ɡɚɞˊɞɑɖůɖ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ əŬŰŬůəŮɡɎůŰɖəŮ 

ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ  ɏɜŬɜ web crawler, Űɞɜ 

ɛɖɢŬɜɘůɛɧ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖɠ əŬɘ Űɖɜ ɔɟŬűɘəɐ Űɖɠ ŭɘŮˊŬűɐ. 

Ƀ web crawler ŬɜŬˊŰɨɢɗɖəŮ ůŰŬŭɘŬəɎ əŬɘ ɡˊɏůŰɖ ɛɘŬ ůŮɘɟɎ ɓŮɚŰɘůŰɞˊɞɘɐůŮɤɜ, ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ ůŮ ˊɞɚɡɜɖɛŬŰɘəɧ, ɖ ɢɟɐůɖ Űɞɡ ŭɑůəɞɡ ɔɘŬ ŮɜŭɘɎɛŮůɖ ŬˊɞɗɐəŮɡůɖ, 

əŬɘ ɖ Ŭˊɞűɡɔɐ ŬɟɢŮɑɤɜ əŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɖ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŬˊɞŭɞŰɘəɐ ŮəŰɏɚŮůɐ Űɞɡ 

ůŮ ůɡɛɓŬŰɘəɎ ůɡůŰɐɛŬŰŬ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞɡɠ ˊɧɟɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ŬɜŬˊŰɨɢɗɖəŬɜ əŬɘ 

ŮűŬɟɛɧůŰɖəŬɜ ŮɡɟɘůŰɘəɞɑ əŬɜɧɜŮɠ ɞɘ ɞˊɞɑɞɘ əŬŰɏůŰɖůŬɜ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ůɡɚɚɞɔɐɠ 

ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Ŭˊɧ Űɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ ŬˊɞŭɞŰɘəɧŰŮɟɖ, ɞɘ ɞˊɞɑɞɘ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ Űɞˊɘəɐ ŬɚɚŬɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ Űɖɜ ŮɡɟɘůŰɘəɐ ŭɖɛɘɞɡɟɔɑŬ 

ɚɑůŰŬɠ Ŭˊɞűɡɔɐɠ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŮɑɢŮ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ɛɏɢɟɘ ůŰɘɔɛɐɠ ˊŮɟɑˊɞɡ  

1500 ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 



6 

 

Ƀ ɛɖɢŬɜɘůɛɧɠ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖɠ əŬɘ ŬɜŬɕɐŰɖůɖɠ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ɓŬůɑůŰɖəŮ ůŰɞ ŬɜŮůŰɟŬɛɛɏɜɞ ŮɡɟŮŰɐɟɘɞ. ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɖɠ ŮɔɔɨɖŰŬɠ ï ɞɛɞɘɧŰɖŰŬɠ ɛŮŰŬɝɨ Űɤɜ 

ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɡɔəŮɜŰɟɩɗɖəŬɜ əŬɘ Űɖɠ ŮˊŮɟɩŰɖůɖɠ Űɞɡ ɢɟɐůŰɖ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ŭɘŬɜɡůɛŬŰɘəɧ ɛɞɜŰɏɚɞ əŬɘ ɖ ɛŮŰɟɘəɐ tf-idf. ɇɞ ɛɞɜŰɏɚɞ ˊɟɞůŬɟɛɧůŰɖəŮ 

ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ Űɖ ɢɟɐůɖ ɓŬɟɩɜ, ɏŰůɘ ɩůŰŮ ɜŬ ŭɑɜŮɘ ɞɟɗɧŰŮɟŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɨɟŮůɖ ˊŮɟɘɔɟŬűɩɜ ɧɢɘ ɛɧɜɞ ɛŮ ɓɎůɖ Ŭˊɚɏɠ ɚɏɝŮɘɠ əɚŮɘŭɘɎ 

ŬɚɚɎ ɛŮ ɓɎůɖ Ůˊɘˊɚɏɞɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɘɠ ˊŮɟɘɔɟŬűɏɠ.  

ȼ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ŭˊɚɐɠ ŬɜŬɕɐŰɖůɖɠ, ɛɏůɤ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ, əŬɗɩɠ 

əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɨɜɗŮŰɤɜ ŬɜŬɕɖŰɐůŮɤɜ, ůŰɘɠ ɞˊɞɑŮɠ ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ɡˊɞŭŮɑɝɞɡɜ əŬɘ 

Űɞ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ůŰɞ ɞˊɞɑɞ Ůˊɘɗɡɛɞɨɜ ɜŬ ɓɟɑůəɞɜŰŬɘ ɞɘ 

ɚɏɝŮɘɠ-əɚŮɘŭɘɎ. ȼ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ ɛɖɢŬɜɘůɛɧ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖɠ əŬɘ 

ŬˊɎɜŰɖůɖɠ ŮˊŮɟɤŰɐůŮɤɜ ɛɏůɤ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

ȼ əŬŰŬůəŮɡɐ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɞɚɞəɚɖɟɩɗɖəŮ ɛŮ ˊŮɘɟɎɛŬŰŬ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ, 

ɩůŰŮ ɜŬ ɡˊɞůŰɖɟɘɢɗŮɑ ɖ ɞɟɗɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ əŬɘ ɜŬ ŮˊɘŭŮɘɢɗŮɑ ɖ ɢɟɖůɘɛɧŰɖŰŬ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎ Űɖɠ.  

 



7 

 

Abstract 

The web service standard has become widely accepted, as it enables and supports 

interoperability between heterogenous systems and facilitates the building of web applications 

and the exposure of functionality through the Internet. The goal of the present BSc Thesis is the 

design and creation of a web service specific search engine, which will accommodate web 

service discovery and usability, thus contributing to the further establishment of the standard. 

The review of available web service search and discovery methods revealed that current efforts 

are not effective enough. In particular, regular search engines were insufficient for web service 

search, returning results with low precision and recall, whereas, most efforts for a web service 

specific search engine were inadequate due to the lack of a working implementation. 

Furthermore, current web service specific search engines do not fully exploit the semantic 

information available in web service descriptions.  

Additionally, the web service description standards WSDL and OWL-S were examined, in order 

to determine and locate those elements that are significant for search and produce better search 

results. 

The conclusion of the theoretical part was followed by the search engine design and 

implementation. The web service specific search engine consists of a web crawler, an indexing 

mechanism and a web interface. 

The development of the web crawler included a number of optimizations such as modifications 

to support multiple threads, use of the hard disk drive to extend the search frontier, and the 

exclusion of certain content type during search, which enable it to be executed on a conventional 

computer. Moreover, the web crawler incorporates heuristic rules, such as the local change of the 

search algorithm from breadth-first to depth-first and the heuristic creation of the exclusion list, 

which improve the process of locating web service descriptions. The web crawler has so far 

discovered about 1500 web service descriptions. 

Regarding the indexing mechanism, the structure used to index the located web service 

descriptions is an inverted index. The method used to retrieve these web service descriptions is a 

combination of the tf-idf method and the vector space model. Moreover, the tf-idf method was 

extended using weights to optimize its efficiency and support for web service descriptions.  
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The web interface permits the interaction between the system and its users, and has been 

designed to offer two search methods. The default search method corresponds to the 

conventional keyword search accustomed to typical search engines. The advanced search offers 

extended capabilities such as enabling the user to search for a keyword on a specific part of the 

web service description. The connection between the web interface and the indexing mechanism 

is accomplished using a web service.      

The system implementation was followed by a number of experiments and use cases to establish 

its functionality and performance. 
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ȾȺūȷȿȷȽɃ 1 

ȺɘůŬɔɤɔɐ 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ Űɞ ȹɘŬŭɑəŰɡɞ (Internet) ŮɝŮɚɑůůŮŰŬɘ əŬɘ ŬɚɚɎɕŮɘ ůɖɛŬɜŰɘəɎ. ɀŮŰŬɓŬɑɜŮɘ 

Ŭˊɧ ɛɑŬ ůɡɚɚɞɔɐ əŮɘɛɏɜɤɜ əŬɘ ˊɚɖɟɞűɞɟɑŬɠ ůŮ ɏɜŬ ɛɏůɞ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ ŬɚɚɖɚŮˊɘŭɟŬůŰɘəɧ, 

ŮˊɑəŮɜŰɟɞ Űɞɡ ɞˊɞɑɞɡ ŬˊɞŰŮɚɞɨɜ ɞɘ ɑŭɘɞɘ ɞɘ ɢɟɐůŰŮɠ [23]. ȼ ɏɚŮɡůɖ Űɞɡ ɆɖɛŬůɘɞɚɞɔɘəɞɨ 

ȹɘŬŭɘəŰɨɞɡ (Semantic Web) ɏɢŮɘ ůɡɜŰŮɚɏůŮɘ ɘŭɘŬɑŰŮɟŬ ˊɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ [10].  

Ƀ ɢɟɐůŰɖɠ, ˊɏɟŬ Ŭˊɧ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɚŬɛɓɎɜŮɘ ˊŬɗɖŰɘəɎ ˊɚɖɟɞűɞɟɑŮɠ, əŬɗɑůŰŬŰŬɘ ˊɚɏɞɜ 

ɘəŬɜɧɠ ɜŬ ɛŮŰɎůɢŮɘ ˊɘɞ ŮɜŮɟɔɖŰɘəɎ, ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɚɖɟɞűɞɟɑŬ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɔɑɜŮŰŬɘ 

ůŰŬ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ (social networks) əŬɘ ŰŬ ɘůŰɞɚɧɔɘŬ (blogs), ŬɚɚɎ əŬɘ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎůŮɘ 

ɛŮ Űɞ ȹɘŬŭɑəŰɡɞ ůŮ ɏɜŬ ɡɣɖɚɧ ŮˊɑˊŮŭɞ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɖɟŮůɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ ɛɏɢɟɘ ŰɩɟŬ ŮɑɢŮ 

ˊɟɧůɓŬůɖ ɛɧɜɞ ɛŮ Űɖɜ űɡůɘəɐ ˊŬɟɞɡůɑŬ Űɞɡ ůŰɞɡɠ ˊŬɟɧɢɞɡɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ŬɡŰɩɜ, ˊ.ɢ. 

əŬŰŬůŰɐɛŬŰŬ, əɟŬŰɘəɏɠ ɡˊɖɟŮůɑŮɠ, ɞɟɔŬɜɘůɛɞɨɠ.  

ȱŭɖ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ˊɟɧŰɡˊɞ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ (web services) [2]. ɇɞ ˊɟɧŰɡˊɞ ŬɡŰɧ ɏɢŮɘ ůŰɧɢɞ Űɖɜ 

Űɡˊɞˊɞɑɖůɖ əŬɘ ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ˊŮɟɘɔɟŬűɐɠ, Űɞɡ ŮɜŰɞˊɘůɛɞɨ əŬɘ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŬɜɎɛŮůŬ ůŮ 

ůɡůŰɐɛŬŰŬ ˊɞɡ ˊŬɟɏɢɞɡɜ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡɠ ůŰɞ ȹɘŬŭɑəŰɡɞ ɛŮ Űɖ ɛɞɟűɐ ɡˊɖɟŮůɑŬɠ [14]. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŭɨɞ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ůŰɞ ȹɘŬŭɑəŰɡɞ ŮɑɜŬɘ ɞɘ ɡˊɖɟŮůɑŮɠ ɖɚŮəŰɟɞɜɘəɐɠ 

ŰɟŬˊŮɕɘəɐɠ (e-banking), ɧˊɞɡ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ŭŮɘ ŰŬ ɡˊɧɚɞɘˊŬ Űɤɜ ɚɞɔŬɟɘŬůɛɩɜ Űɞɡ, ŬɚɚɎ 

əŬɘ ɜŬ ŮəŰŮɚɏůŮɘ ɛŮŰŬűɞɟɏɠ ˊɞůɩɜ əŬɘ ˊɚɖɟɤɛɏɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, əŬɗɩɠ əŬɘ ɖ ŬɔɞɟɎ 

ŬŮɟɞˊɞɟɘəɩɜ ŮɘůɘŰɖɟɑɤɜ ˊɟɞɠ ɞˊɞɘɞŭɐˊɞŰŮ ˊɟɞɞɟɘůɛɧ, ɢɤɟɑɠ Űɖ ŬˊŬɟŬɑŰɖŰɖ ɛŮůɞɚɎɓɖůɖ 

əɎˊɞɘɞɡ ŰŬɝɘŭɘɤŰɘəɞɨ ˊɟŬəŰɞɟŮɑɞɡ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ ɡˊɖɟŮůɑŮɠ ɡɚɞˊɞɘɞɨɜŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

Űɞ ˊɟɧŰɡˊɞ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɏŰůɘ ɩůŰŮ ɜŬ ˊɟɞɎɔŮŰŬɘ ɖ Űɡˊɞˊɞɘɖɛɏɜɖ ɢɟɐůɖ əŬɘ ɖ 

ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡɠ.  

Ƀ ŰŮɟɎůŰɘɞɠ ɧɔəɞɠ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ůŰɞ ȹɘŬŭɑəŰɡɞ ŭɖɛɘɞɨɟɔɖůŮ Űɖɜ ŬɜɎɔəɖ 

ɔɘŬ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ (search engines) ɧˊɤɠ Űɞ Google, Űɞ Yahoo! əɚˊ., ɞɘ ɞˊɞɑŮɠ 

ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ˊŮɟɘɐɔɖůɖ ůŰɞɜ ɘůŰɧ əŬɘ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɖɠ əŬŰɎɚɚɖɚɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŮ 

Ůɨɚɞɔɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬɘ ɢɤɟɑɠ ɘŭɘŬɑŰŮɟɖ ˊɟɞůˊɎɗŮɘŬ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ [41].  

ȾŬŰɎ ŬɜŰɘůŰɞɘɢɑŬ, ɞ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ŭɖɛɘɞɡɟɔŮɑ Űɖɜ 

ŬɜɎɔəɖ ɔɘŬ ŬˊɞŭɞŰɘəɧ əŬɘ ɞɟɗɧ ŮɜŰɞˊɘůɛɧ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ-ɡˊɖɟŮůɑŬɠ ˊɞɡ ŮˊɘɕɖŰŮɑ ɞ 

ɢɟɐůŰɖɠ əɎɗŮ űɞɟɎ. Ƀɘ ɡˊɎɟɢɞɡůŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ŬˊɞŭŮɘəɜɨɞɜŰŬɘ 
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ŬɜŮˊŬɟəŮɑɠ ůŮ ŬɡŰɐ Űɖɜ ŬɜɎɔəɖ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɛɖɢŬɜɏɠ 

ŬɜŬɕɐŰɖůɖɠ, ůŰɞɢŮɡɛɏɜŮɠ ůŰɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ [61]. 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ ɢɟɧɜɤɜ ɏɢɞɡɜ ɔɑɜŮɘ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŰɏŰɞɘɤɜ 

ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ɋůŰɧůɞ, ŮˊŮɘŭɐ ɖ ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ ŮɑɜŬɘ ɏɜŬɠ ůɢŮŰɘəɎ ɜɏɞɠ ŰɞɛɏŬɠ, ɡˊɎɟɢɞɡɜ ŬəɧɛŬ ůɖɛŬɜŰɘəɎ ˊŮɟɘɗɩɟɘŬ ɓŮɚŰɑɤůɖɠ 

əŬɘ ɖ ɏɟŮɡɜŬ ŮɑɜŬɘ ŮɜŮɟɔɐ.  

ȼ ŮɝɎˊɚɤůɖ əŬɘ ɖ ɓŮɚŰɑɤůɖ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɛŮ Űɖɜ ˊɎɟɞŭɞ 

Űɞɡ ɢɟɧɜɞɡ, ŬɜŬɛɏɜŮŰŬɘ ɜŬ ůɡɛɓɎɚɚŮɘ ůɖɛŬɜŰɘəɎ ůŰɖ ŭɘŮɡəɧɚɡɜůɖ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɖɜ 

ŮɝɎˊɚɤůɖ əŬɘ ŭɘŮɑůŭɡůɖ Űɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ȹɘŬŭɘəŰɨɞɡ ůŰɖɜ əɞɘɜɤɜɑŬ [32]. 

 

1.1.  ȹɘŬŭɘəŰɡŬəɏɠ ɈˊɖɟŮůɑŮɠ 

Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ (web services) ůɐɛŮɟŬ ŬˊɞŰŮɚɞɨɜ ŭɞɛɘəɎ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ 

ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ (World Wide Web), əŬɗɩɠ ŬɡŰɧɠ ŰŮɑɜŮɘ ɜŬ ɛŮŰŬŰɟŬˊŮɑ Ŭˊɧ ɛɘŬ Ŭˊɚɐ 

ůɡɚɚɞɔɐ əŮɘɛɏɜɤɜ ůŮ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ, ůɖɛŬɜŰɘəɧ ŰɛɐɛŬ Űɞɡ ɞˊɞɑɞɡ ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɖɜ ˊɟɞůűɞɟɎ ɡˊɖɟŮůɘɩɜ [33]. ũɘŬ Űɖɜ ŮˊɘŰɡɢɖɛɏɜɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɤɜ ˊɚɖɟɞűɞɟɘŬəɩɜ 

ůɡůŰɖɛɎŰɤɜ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ɖ ůɡɜŮɟɔŬůɑŬ ŬɜɎɛŮůŬ ůŮ 

ŮŰŮɟɞɔŮɜɐ ůɡůŰɐɛŬŰŬ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ. Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ 

ůŰɞɢŮɨɞɡɜ ůŰɖɜ Ŭˊɚɞˊɞɑɖůɖ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ, ɞɟɑɕɞɜŰŬɠ ɏɜŬɜ ˊɟɧŰɡˊɞ 

ɛɖɢŬɜɘůɛɧ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ, Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ˊɚɖɟɞűɞɟɘŬəɩɜ 

ůɡůŰɖɛɎŰɤɜ ˊɞɡ ŮəŰɑɗŮɜŰŬɘ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŰɞ ȹɘŬŭɑəŰɡɞ (Internet). ɀŮ Űɖ ɢɟɐůɖ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ ŬɡŰɐɠ, ŮɑɜŬɘ ŮűɘəŰɧɠ ɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ əŬɘ ɖ ɏəɗŮůɖ ɞˊɞɘŬůŭɐˊɞŰŮ ŮűŬɟɛɞɔɐɠ ɤɠ 

ŭɘŬŭɘəŰɡŬəɐɠ, ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ɎɚɚŬ ůɡůŰɐɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ŬɜɞɘəŰɎ əŬɘ ůŬűɩɠ ɞɟɘůɛɏɜŬ ˊɟɧŰɡˊŬ ˊɞɡ ɏɢɞɡɜ ůɡůŰŬɗŮɑ Ŭˊɧ Űɞ World Wide Web Consortium 

[81]. ɆɨɛűɤɜŬ ɛŮ Űɞ ɛɞɜŰɏɚɞ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɞ ɄŬɔəɧůɛɘɞɠ ȽůŰɧɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ 

ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ ɔɘŬ Űɖɜ ɞɚɞəɚɐɟɤůɖ ŮŰŮɟɞɔŮɜɩɜ ŮűŬɟɛɞɔɩɜ əŬɘ ˊŮɟɘɓŬɚɚɧɜŰɤɜ.  

ɈˊɎɟɢɞɡɜ ŰɟŮɑɠ Űɟɧˊɞɘ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɞɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ [80]: 

Á Remote procedure calls 
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Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ RPC ɞɡůɘŬůŰɘəɎ ŬˊɞŰŮɚɞɨɜ ŭɘŮˊŬűɏɠ əɚɐůŮɤɜ ůɡɜŬɟŰɐůŮɤɜ, 

ůŰɘɠ ɞˊɞɑŮɠ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ˊŮɟɘɔɟŬűɩɜ Űɤɜ 

ɡˊɖɟŮůɘɩɜ.  

Á Service-oriented architecture 

Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞ ˊɚŬɑůɘɞ ɛɘŬɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖɠ ůŰɘɠ ɡˊɖɟŮůɑŮɠ (service-oriented architecture). ɆŮ 

ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɓŬůɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɑɜŬɘ ŰŬ ɛɖɜɨɛŬŰŬ əŬɘ ɧɢɘ ɞɘ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ɡˊɖɟŮůɘɩɜ.  

Á Representational state transfer (REST) 

ɇɏɚɞɠ, ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ REST 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɖ ŭɘŮˊŬűɐ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖɜ ɢɟɐůɖ əɎˊɞɘɤɜ əŬɗɘŮɟɤɛɏɜɤɜ 

ˊɟɤŰɞəɧɚɚɤɜ əŬɘ ɚŮɘŰɞɡɟɔɘɩɜ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɞɘ ɡˊɖɟŮůɑŮɠ ŮůŰɘɎɕɞɡɜ ůŮ stateful 

ˊɧɟɞɡɠ ŬɜŰɑ ɔɘŬ ŰŬ ɛɖɜɨɛŬŰŬ ɐ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ.  

ȼ ˊɟɧůɓŬůɖ ůŮ əɎˊɞɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Ůɜɧɠ ȺɜɘŬɑɞɡ ɄɟɞůŭɘɞɟɘůŰɐ 

Ʉɧɟɤɜ (Universal Resource Identifier - URI), Ůɜɩ ɖ ɑŭɘŬ ɖ ɡˊɖɟŮůɑŬ ɞɟɑɕŮŰŬɘ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ 

Ŭˊɧ ɔɚɩůůŮɠ ɓŬůɘůɛɏɜŮɠ ůŰɖɜ XML, ɧˊɤɠ ɖ Web Service Description Language (WSDL) [86]. 

ȼ WSDL ˊŮɟɘɔɟɎűŮɘ Űɘɠ ŭɘŮˊŬűɏɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ŭɖɚŬŭɐ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ɞɘ 

ɞˊɞɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɞɟŬŰɏɠ əŬɘ ŭɘŬɗɏůɘɛŮɠ ɩůŰŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŬɕɑ 

Űɖɠ, ŬɚɚɎ ˊŮɟɘɞɟɑɕŮŰŬɘ ɛɧɜɞ ůŰɖ ůɡɜŰŬəŰɘəɐ Űɞɡɠ ˊŮɟɘɔɟŬűɐ. ȼ ɑŭɘŬ ɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ 

ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɤɠ ɛɘŬ ŬˊɞɛŬəɟɡůɛɏɜɖ ɡɚɞˊɞɑɖůɖ ŬɡŰɩɜ Űɤɜ ŭɘŮˊŬűɩɜ, ˊɞɡ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɖ 

Ŭˊɧ ˊɚŬŰűɧɟɛŬ ɡɚɞˊɞɑɖůɖɠ.   

Ƀɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɞůɘŮɡɗɞɨɜ əŬɘ ɜŬ ŬɜŬəŬɚɡűɗɞɨɜ ɛɏůɤ ɛɖŰɟɩɤɜ 

UDDI (Universal Description, Discovery and Integration) [75]. ɇŬ ɛɖŰɟɩŬ UDDI ˊŬɟɏɢɞɡɜ ɛɘŬ 

ˊɟɧŰɡˊɖ ˊɚŬŰűɧɟɛŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɞɜ ŮɜŰɞˊɘůɛɧ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ ɔɟɐɔɞɟɞ, Ůɨəɞɚɞ 

əŬɘ ŭɡɜŬɛɘəɧ Űɟɧˊɞ. ɇŬ ɛɖŰɟɩŬ UDDI ˊŮɟɘɏɢɞɡɜ ŮɔɔɟŬűɏɠ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ əŬɘ ˊŬɟɏɢɞɡɜ ŰŮɢɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɟɧůɓŬůɖɠ əŬɘ ɢɟɐůɖɠ Űɤɜ 

ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

ɉɟɐůŰŮɠ, ůɡůŰɐɛŬŰŬ ɚɞɔɘůɛɘəɞɨ ɐ ŮɡűɡŮɑɠ ˊɟɎəŰɞɟŮɠ (intelligent agents) ˊɞɡ ŮɜŰɞˊɑɕɞɡɜ ɛɘŬ 

ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ɛɏůɤ Ůɜɧɠ ɛɖŰɟɩɞɡ UDDI ɛˊɞɟɞɨɜ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎůɞɡɜ ɛŮ ŬɡŰɐɜ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ˊɟɤŰɧəɞɚɚɞ SOAP (Simple Object Access Protocol) [69]. ɇŬ ɛɖɜɨɛŬŰŬ 
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SOAP ɛŮŰŬűɏɟɞɜŰŬɘ ɛɏůɤ ˊɟɤŰɞəɧɚɚɤɜ ɛŮŰŬűɞɟɎɠ (transfer protocols) ůŰɞ ȹɘŬŭɑəŰɡɞ ɧˊɤɠ Űɞ 

HTTP (Hyper Text Transfer Protocol) [37]. ɇɞ SOAP ɓŬůɑɕŮŰŬɘ ůŰɖɜ XML əŬɘ ˊŬɟɏɢŮɘ Űɞ 

ɓŬůɘəɧ ˊɚŬɑůɘɞ ɔɘŬ Űɖ ůɨɜŰŬɝɖ ɛɖɜɡɛɎŰɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬɜŬəɎɚɡɣɖ əŬɘ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ.  

Ƀɘ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ˊɟɞŰɨˊɤɜ ůɡɜɞɣɑɕɞɜŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 1. 

 

 

ȺɘəɧɜŬ 1. ȷɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊɟɞŰɨˊɤɜ WSDL, UDDI əŬɘ SOAP [70]. 

 

ɇɞ Űɟɏɢɞɜ ˊɟɧŰɡˊɞ ˊŮɟɘɔɟŬűɐɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ WSDL ɚŮɘŰɞɡɟɔŮɑ əŬɗŬɟɎ ůŰɞ 

ůɡɜŰŬəŰɘəɧ ŮˊɑˊŮŭɞ əŬɘ Ůˊɞɛɏɜɤɠ ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŭŮɜ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŬˊɞŰɡˊɩůŮɘ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ əŬɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɘɠ Ůɘůɧŭɞɡɠ əŬɘ 

Űɘɠ Ůɝɧŭɞɡɠ Űɖɠ, ɛŮ Űɟɧˊɞ əŬŰŬɜɞɖŰɧ Űɧůɞ Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ ɧůɞ əŬɘ Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ. ȼ 

ɟ́ɞůɗɐəɖ ůɖɛŬůɘɞɚɞɔɘəɩɜ (semantic) ˊɚɖɟɞűɞɟɘɩɜ ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ ɏɢŮɘ ɤɠ ŬˊɞŰŮɚɏůɛŬŰŬ ɓŮɚŰɘɤɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬɜŬəɎɚɡɣɐɠ Űɞɡɠ, əŬɘ Űɖ 

ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŬɡŰɞɛŬŰɞˊɞɑɖůɖɠ ŭɘŬŭɘəŬůɘɩɜ ůɢŮŰɘəɩɜ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɖ ůɨɜɗŮůɖ, Űɖɜ ŮəŰɏɚŮůɖ əŬɘ Űɖ ůɡɜŮɟɔŬůɑŬ. Ⱥˊɘˊɚɏɞɜ, 

ɛˊɞɟŮɑ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɖ ɛŮŰŬŰɟɞˊɐ ɡˊŬɟɢɧɜŰɤɜ ŮűŬɟɛɞɔɩɜ ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, ɛŮ 

ŬˊɩŰŮɟɞ ůŰɧɢɞ Űɖɜ ɞɚɞəɚɐɟɤůɖ ŮˊɘɢŮɘɟɖůɘŬəɩɜ ŭɘŬŭɘəŬůɘɩɜ (business process integration) 

[57].  

ũɘŬ Űɖɜ əɎɚɡɣɖ Űɖɠ ŬɜɎɔəɖɠ ˊɟɞůɗɐəɖɠ ůɖɛŬůɘɞɚɞɔɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɟɞŰɎɗɖəŬɜ ɜɏŮɠ 

ɔɚɩůůŮɠ ˊŮɟɘɔɟŬűɐɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ɖ SAWSDL (Semantic Annotations for 
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Web Service Description Language) [65] əŬɘ ɖ WSDL-S (Web Service Description Language - 

Semantics) [87], ˊɞɡ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ŮɑɜŬɘ ůɡɛɓŬŰɏɠ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůɡɛˊɚɖɟɤɛŬŰɘəɎ 

ɛŮ ŰŬ ŰɟɏɢɞɜŰŬ ˊɟɧŰɡˊŬ ɔɘŬ ůɡɜŰŬəŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ɡˊɖɟŮůɘɩɜ. ɄɏɟŬɜ Ŭˊɧ Űɘɠ 

ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ ɛŮ ŬɡŰɏɠ Űɘɠ ɔɚɩůůŮɠ, ɖ ůɖɛŬůɘɞɚɞɔɘəɐ ŮˊɏəŰŬůɖ 

Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɘɢɗŮɑ Ŭˊɧ ɞɜŰɞɚɞɔɑŮɠ (ontologies). Ƀɘ 

ɞɜŰɞɚɞɔɑŮɠ ŮɛˊɚɞɡŰɑɕɞɡɜ Űɘɠ ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɠ Űɘɠ ůɡůɢŮŰɑůŮɘɠ 

ɛŮŰŬɝɨ Űɤɜ Ůɜɜɞɘɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ Ŭˊɞŭɩůɞɡɜ Űɖ ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ȼ OWL-S [53], ɔɜɤůŰɐ ɤɠ DAML-S ůŰɘɠ ˊɟɩŰŮɠ ŮəŭɧůŮɘɠ Űɖɠ, ŮɑɜŬɘ 

ɛɘŬ ɞɜŰɞɚɞɔɑŬ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɓŬůɘůɛɏɜɖ ůŰɖɜ OWL (Web Ontology Language) 

[52], ɖ ɞˊɞɑŬ ˊŬɟɏɢŮɘ ɏɜŬ ůɨɜɞɚɞ ɔɚɤůůɘəɩɜ ŭɞɛɩɜ ŮˊɘůɐɛŬɜůɖɠ (markup language constructs) 

ɔɘŬ Űɖ ůɖɛŬůɘɞɚɞɔɘəɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ɘŭɘɞŰɐŰɤɜ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 

ȼ OWL-S ɏɢŮɘ ŮˊɘəɟŬŰɐůŮɘ ɤɠ ˊɟɧŰɡˊɞ ɔɘŬ Űɖ ůɖɛŬůɘɞɚɞɔɘəɐ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ. 

 

1.2.  ɀɖɢŬɜɏɠ ȷɜŬɕɐŰɖůɖɠ 

Ƀ ɄŬɔəɧůɛɘɞɠ ȽůŰɧɠ (World Wide Web) [9] ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɔɟŬűŮɑ ŬűŬɘɟŮŰɘəɎ ůŬɜ ɏɜŬɠ 

ŰŮɟɎůŰɘɞɠ ɧɔəɞɠ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ əŬɗɖɛŮɟɘɜɎ ŬɚɚɎɕŮɘ əŬɘ ŮˊŮəŰŮɑɜŮŰŬɘ. ȼ ˊɚɖɟɞűɞɟɑŬ ɧɛɤɠ 

ŭŮɜ ɏɢŮɘ əɎˊɞɘŬ ɘŭɘŬɑŰŮɟɖ ɢɟɖůɘɛɧŰɖŰŬ ɧŰŬɜ ŬˊɚɎ ˊŬɟɎɔŮŰŬɘ, ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛɖ 

Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ. Ƀɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ ŬɡŰɏɠ ˊɞɡ ŭɑɜɞɡɜ ŬɝɑŬ ůŰɖɜ ˊɚɖɟɞűɞɟɑŬ əŬɘ 

əŬɗɘůŰɞɨɜ Űɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ Űɧůɞ ɢɟɐůɘɛɞ əŬɘ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ůɐɛŮɟŬ, 

ˊŬɟɏɢɞɜŰŬɠ ůŰɞɜ ɢɟɐůŰɖ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŮɟɘɖɔɖɗŮɑ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ əŬɘ Űɘɠ 

ˊɟɞŰɘɛɐůŮɘɠ Űɞɡ. 

1.2.1. ȽůŰɞɟɘəɎ ůŰɞɘɢŮɑŬ 

ȼ ɘůŰɞɟɑŬ Űɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ɘůŰɞɟɑŬ Űɞɡ ȹɘŬŭɘəŰɨɞɡ. Ʉɟɘɜ 

ŮɛűŬɜɘůɗŮɑ ɞ ɄŬɔəɧůɛɘɞɠ ȽůŰɧɠ, ɔɘŬ Űɖɜ ŬɜŰŬɚɚŬɔɐ əŬɘ Űɞɜ ŭɘŬɛɞɘɟŬůɛɧ ŭŮŭɞɛɏɜɤɜ ůŰɞ 

ȹɘŬŭɑəŰɡɞ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ Űɞ ˊɟɤŰɧəɞɚɚɞ ɛŮŰŬűɞɟɎɠ ŬɟɢŮɑɤɜ (File Transfer Protocol) [27]. 

ȼ ŬɜɎɔəɖ ɔɘŬ ŬɜŬɕɐŰɖůɖ ɐŰŬɜ Ŭəɧɛɖ əŬɘ ŰɧŰŮ ŮɛűŬɜɐɠ. Ƀɘ ˊɟɩŰŮɠ ˊɟɞůˊɎɗŮɘŮɠ ŬűɞɟɞɨůŬɜ 

əŬŰŬɚɧɔɞɡɠ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŭɘŬəɞɛɘůŰɩɜ ŬɚɚɎ ůɨɜŰɞɛŬ ŮɛűŬɜɑůɗɖəŮ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ 

ˊɞɡ ɗŮɤɟŮɑŰŮ ɞ ˊɟɧɔɞɜɞɠ Űɤɜ ɛŮŰŬɔŮɜɏůŰŮɟɤɜ.  
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ȱŰŬɜ Űɞ 1990 ɞˊɧŰŮ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ Archie [36]. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ 

ɓŬůɘɕɧŰŬɜ ůŰɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ɚɘůŰɩɜ ɛŮ ŰŬ ŬɟɢŮɑŬ ˊɞɡ ɡˊɐɟɢŬɜ ůŰɞɡɠ ŭɖɛɧůɘɞɡɠ 

ŭɘŬəɞɛɘůŰɏɠ FTP, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏŰůɘ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ ŭɘŬɗɏůɘɛɤɜ 

ŬɟɢŮɑɤɜ ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟɞɨůŬɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ŬɜŬɕɖŰɐůŮɘɠ. ɇɖɜ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ 

Archie ŬəɞɚɞɨɗɖůŬɜ ɞɘ Veronica əŬɘ Jughead ɞɘ ɞˊɞɑŮɠ ɚŮɘŰɞɡɟɔɞɨůŬɜ ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ 

ŮəɛŮŰŬɚɚŮɡɧɛŮɜŮɠ ɧɛɤɠ Űɞ ɜɏɞ ŰɧŰŮ ˊɟɤŰɧəɞɚɚɞ Gopher [74]. 

ȼ ˊɟɩŰɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ŬəɞɚɞɡɗɞɨůŮ Űɖɜ ŭɞɛɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ůɖɛŮɟɘɜɏɠ 

ɚŮɔɧŰŬɜ JumpStation. ȾŬŰɎ ŰŬ ůɖɛŮɟɘɜɎ ˊɟɧŰɡˊŬ ɢɟɖůɘɛɞˊɞɘɞɨůŮ ŮɜŬɜ web crawler ˊɞɡ 

ɏɓɟɘůəŮ Űɘɠ ůŮɚɑŭŮɠ Űɘɠ ɞˊɞɑŮɠ ůŰɖɜ ůɡɜɏɢŮɘŬ ŰɞˊɞɗŮŰɞɨůŮ ůŮ ŮɜŬ ŮɡɟŮŰɐɟɘɞ. ɇŮɚɘəɎ, ɏŭɘɜŮ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůɞɡɜ ŮˊŮɟɤŰɐůŮɘɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ űɧɟɛŬ. ɇɞ 

ɛŮɘɞɜɏəŰɖɛŬ Űɖɠ ɐŰŬɜ ˊɤɠ ŮɡɟŮŰɖɟɘɞˊɞɘɞɨůŮ ɛɧɜɞ Űɞɡɠ ŰɑŰɚɞɡɠ Űɤɜ ůŮɚɑŭɤɜ. ũɘŬ ɜŬ űŰɎůɞɡɛŮ 

ůŰɞ ůɖɛŮɟɘɜɧ ˊɟɧŰɡˊɞ ɧˊɞɡ ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ ŮɡɟŮŰɖɟɘɞˊɞɘɞɨɜŰŬɘ, Űɞ ɓɐɛŬ 

ɏəŬɜŮ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ WebCrawler [83] ˊɞɡ ŮɛűŬɜɑůɗɖəŮ Űɞ 1994 əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨůŮ 

ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ. ɇŬ ɢɟɧɜɘŬ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ ŮɛűŬɜɑůɗɖəŬɜ ˊɞɚɚɏɠ ɜɏŮɠ 

ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɧˊɤɠ ɞɘ Lycos [45], Inktomi [38], AltaVista [3], MSN Search [50] əɚˊ. 

ȼ ŮˊɧɛŮɜɖ ɛŮɔɎɚɖ ŬɚɚŬɔɐ ɞűŮɘɚɧŰŬɜ ůŮ ɛɘŬ əŬɘɜɞŰɞɛɑŬ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ Google [31] 

ˊɞɡ ŮɛűŬɜɑůɗɖəŮ Űɞ 1998. ũɘŬ Űɖɜ ɓŮɚŰɑɤůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŬɜŬɕɐŰɖůɖɠ, ɖ Google 

ɢɟɖůɘɛɞˊɞɘɞɨůŮ Űɞɜ Ŭɚɔɧɟɘɗɛɞ PageRank [67] ɞ ɞˊɞɑɞɠ ɏŭɘɜŮ ɘŭɘŬɑŰŮɟɖ ɓŬɟɨŰɖŰŬ ůŰɞɡɠ 

ůɡɜŭɏůɛɞɡɠ əɎɗŮ ůŮɚɑŭŬɠ. ȼ ɢɟɐůɖ Űɞɡ ɓŬůɘɕɧŰŬɜ ůŰɞ ůəŮˊŰɘəɧ ˊɤɠ ɞɘ əŬɚɏɠ ůŮɚɑŭŮɠ 

ŭŮɑɢɜɞɜŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ɎɚɚŮɠ ɛŮ ůɡɜŭɏůɛɞɡɠ. ɉɎɟɖ ůŮ ŬɡŰɐ əŬɘ ɎɚɚŮɠ əŬɘɜɞŰɞɛɑŮɠ ɖ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɖɠ Google ŮɑɜŬɘ ůɐɛŮɟŬ ɖ ˊɚɏɞɜ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ [20] əŬɘ ɖ ůŮɚɑŭŬ ɛŮ Űɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ŮˊɘůəɏɣŮɘɠ ˊŬɔəɞůɛɑɤɠ [29]. 

1.2.2. ɇɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ɜɤɟɑŰŮɟŬ, ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ůɐɛŮɟŬ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ŰɟɑŬ 

ŮˊɑˊŮŭŬ. ȼ ˊɟɩŰɖ ŬˊŬɟŬɑŰɖŰɖ ŮɜɏɟɔŮɘŬ ŮɑɜŬɘ ɖ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ. 

ȷəɞɚɞɡɗŮɑŰŬɘ Ŭˊɧ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ ůŮ ŮɜŬ ŮɡɟŮŰɐɟɘɞ, Űɞ ɞˊɞɑɞ ŰŮɚɘəɎ 

ŬˊɞəɟɑɜŮŰŬɘ ůŰɘɠ ŬɜŬɕɖŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ. ȼ əŬɗɘŮɟɤɛɏɜɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɔɘŬ ɛɘŬ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɖɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 2 [34]. 
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ȺɘəɧɜŬ 2. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ. 

 

1.2.3. Ɇɡɚɚɞɔɐ 

ȼ ůɡɚɚɞɔɐ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ ˊɞɡ ŰŮɚɘəɎ ɗŬ ŮɡɟŮŰɖɟɘɞˊɞɘɖɗɞɨɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ŭɘŬůɢɑɕɞɡɜ Űɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ ɛŮ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ əŬɘ 

ɛŮɗɞŭɘəɧ Űɟɧˊɞ ŰŬ ɞˊɞɑŬ əŬɚɞɨɜŰŬɘ web crawlers. 

O web crawler [77] ŮˊɘŰɡɔɢɎɜŮɘ ŬɡŰɐ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ŭɘŬŰɖɟɩɜŰŬɠ ɛɘŬɠ ɞɡɟɎ ɛŮ Űɘɠ ɘůŰɞůŮɚɑŭŮɠ 

ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮˊɘůəŮűɗŮɑ əŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ ɛɏɗɞŭɞ ˊɞɡ Űɞɡ ŮˊɘŰɟɏˊŮɘ ɜŬ ŬˊɞűŮɨɔŮɘ 

ɘůŰɞůŮɚɑŭŮɠ ˊɞɡ ɏɢŮɘ ɐŭɖ ŮˊɘůəŮűɗŮɑ. ɂŮəɘɜɎ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Ŭˊɧ əɎˊɞɘŮɠ ɘůŰɞůŮɚɑŭŮɠ 

ůˊɧɟɞɡɠ Ůɜɩ ůŰɖɜ ůɡɜɏɢŮɘŬ ŬɜŬŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ ɞɡɟɎ Űɤɜ ˊɟɞɠ ŮˊɑůəŮɣɖ ůŮɚɑŭɤɜ. ũɘŬ 

əɎɗŮ ůŮɚɑŭŬ, Ŭűɞɨ ŬˊɞəŰɐůŮɘ ˊɟɧůɓŬůɖ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɧ Űɖɠ, Űɞ ŬˊɞɗɖəŮɨŮɘ əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ 

ŮɜŰɞˊɑɕŮɘ ɧɚɞɡɠ Űɞɡɠ ůɡɜŭɏůɛɞɡɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ŬɡŰɐ ŰɞˊɞɗŮŰɩɜŰŬɠ Űɞɡɠ ůŰɖɜ ɞɡɟɎ ɛŮ Űɘɠ 

ˊɟɞɠ ŮˊɑůəŮɣɖ ɘůŰɞůŮɚɑŭŮɠ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡɜŮɢɑɕŮŰŬɘ ɛɏɢɟɘ ɖ ɞɡɟɎ ɜŬ ŬŭŮɘɎůŮɘ. 

ɆŰɖɜ ˊɟɎɝɖ ɞ Ŭɚɔɧɟɘɗɛɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ web crawler ŮɑɜŬɘ ŬɟəŮŰɎ ˊɘɞ ůɨɜɗŮŰɞɠ ɔɘŬ 

ŭɘɎűɞɟɞɡɠ ɚɧɔɞɡɠ. ȹŮŭɞɛɏɜɞɡ ˊɤɠ ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ ˊŮɟɘɞɟɘůɛɞɑ ɧˊɤɠ Űɞ ŭɘŬɗɏůɘɛɞ Ůɨɟɞɠ 

ɕɩɜɖɠ, Űɞ ɡɚɘəɧ, ɞ ɧɔəɞɠ Űɞɡ ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ əɚˊ. ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɞ web crawler ɜŬ 
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ɚŮɘŰɞɡɟɔŮɑ ɛŮ ŬˊɞŭɞŰɘəɧ Űɟɧˊɞ ˊɞɡ ɗŬ ŮɝŬůűŬɚɑɕŮɘ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ˊɟɞůűŮɟɩɛŮɜɖɠ 

ɡˊɖɟŮůɑŬɠ. [25] 

ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŮɑɜŬɘ ɗŮɛɘŰɧ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ɓɎůɖ əɎˊɞɘŮɠ ɝŮəɎɗŬɟŮɠ ˊɞɚɘŰɘəɏɠ ˊɞɡ Ŭűɞɟɞɨɜ 

[16]: 

¶ Űɖɜ ŮˊɘɚŮəŰɘəɧŰɖŰŬ (selection), ˊɞɡ əŬɗɞɟɑɕŮɘ ˊɞɘɏɠ ɘůŰɞůŮɚɑŭŮɠ ɗŬ əŬŰŮɓɎɕŮɘ əŬɘ ˊɞɘɏɠ 

ɗŬ ŬˊɞűŮɨɔŮɘ. Ƀɘ ŰŮɚŮɡŰŬɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ ŭɘˊɚɧŰɡˊŬ, spam, ˊŬɔɑŭŮɠ ŮɘŭɘəɎ ɔɘŬ 

crawlers ɐ ŬˊɚɎ ůŮɚɑŭŮɠ ɢɤɟɑɠ ɢɟɐůɘɛɞ ˊŮɟɘŮɢɧɛŮɜɞ, 

¶ Űɖɜ ŮˊŬɜŮˊɑůəŮɣɖ (re-visit ), ˊɞɡ ɞɟɑɕŮɘ ˊɧŰŮ ɗŬ ŮˊŬɜŮɝŮŰɎɕɞɜŰŬɘ ɘůŰɞůŮɚɑŭŮɠ ɔɘŬ Űɡɢɧɜ 

ŬɚɚŬɔɏɠ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ, 

¶ Űɖɜ ŮɡɔɏɜŮɘŬ (politeness) ˊɞɡ ŭɘŮɡəɟɘɜɑɕŮɘ Űɞɜ Űɟɧˊɞ ůɨɛűɤɜŬ ɛŮ Űɞɜ ɞˊɞɑɞ ŬˊɞűŮɨɔŮŰŬɘ 

ɖ ŬɗɏɛɘŰɖ ɡˊŮɟűɧɟŰɤůɖ Űɤɜ ŭɘŬəɞɛɘůŰɩɜ Űɤɜ ŮˊɘůəŮˊŰɧɛŮɜɤɜ ɘůŰɞůŮɚɑŭɤɜ, əŬɘ 

¶ Űɖɜ ˊŬɟŬɚɚɖɚɞˊɞɑɖůɖ (parallelization), ˊɞɡ ɞɟɑɕŮɘ ˊɤɠ ɗŬ ůɡɜŰɞɜɑɕŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ 

ŬɜɎɛŮůŬ ůŮ əŬŰŬɜŮɛɖɛɏɜɞɡɠ web crawlers. 

1.2.4. ȺɡɟŮŰɖɟɘɞˊɞɑɖůɖ 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɜɏɚɚŮɝŮ ɞ web crawler ŮɑɜŬɘ ŬɡŰɎ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ ɜŬ ŬˊɞəɟɑɗŮɘ 

ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖ ůŰɘɠ ŬɜŬɕɖŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ. ũɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɡɟŮŰɐɟɘŬ [63], ůŰɧɢɞɠ Űɤɜ ɞˊɞɑɤɜ ŮɑɜŬɘ ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ əŬɘ 

Űɖɠ ŰŬɢɨŰɖŰŬɠ ɛŮ Űɖɜ ɞˊɞɑŬ ŬɜŬəŰɩɜŰŬɘ ŰŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊŮɟɩŰɖůɖ Űɞɡ ɢɟɐůŰɖ ŭŮŭɞɛɏɜŬ. 

Ƀ ůɡɜɖɗɏůŰŮɟɞɠ Űɨˊɞɠ ŮɡɟŮŰɖɟɑɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ Űɞ 

ŬɜŮůŰɟŬɛɛɏɜɞ ŮɡɟŮŰɐɟɘɞ [40], Űɞ ɞˊɞɑɞ ůɡɛɓɎɚɚŮɘ ůɖɛŬɜŰɘəɎ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ, Ŭűɞɨ 

ŭɘŮɡəɞɚɨɜŮɘ Űɞɜ ɔɟɐɔɞɟɞ ŮɜŰɞˊɘůɛɧ Űɤɜ ŮɔɔɟɎűɤɜ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɞɡɠ ɧɟɞɡɠ Űɖɠ ŮˊŮɟɩŰɖůɖɠ.  

ȸɏɓŬɘŬ, ŰŬ ŭŮŭɞɛɏɜŬ ŭŮɜ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŬɡŰɞɨůɘŬ Ŭˊɧ Űɘɠ ɘůŰɞůŮɚɑŭŮɠ ůŰɞ ŮɡɟŮŰɐɟɘɞ. Ʉɟɘɜ Űɖɜ 

ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ ˊŮɟɜɞɨɜ ŭɘɎűɞɟŬ ůŰɎŭɘŬ ŮˊŮɝŮɟɔŬůɑŬɠ ɩůŰŮ ɜŬ ɛŮŰŬŰɟŬˊɞɨɜ ůŮ ɛɞɟűɐ ŰɏŰɞɘŬ 

ˊɞɡ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ, ŮˊɘŰŬɢɨɜɞɜŰŬɠ Űɖɜ ŭɘŬŭɘəŬůɑŬ əŬɘ ɛŮɘɩɜɞɜŰŬɠ Űɞɜ 

əŬŰŬəŮɟɛŬŰɘůɛɧ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ. 

ȼ ŬˊɞŭɞŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ŮɡɟŮŰɖɟɑɞɡ ŬˊɞŰŮɚŮɑ ˊɟɧəɚɖůɖ əŬɗɩɠ ɡˊɎɟɢɞɡɜ ˊɞɚɚɞɑ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮɑɜŬɘ ŬɜɎɔəɖ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɖ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ. 

ɀŮɟɘəɞɑ Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ: 
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¶ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ əŬɘ ɞɘ ŰŮɢɜɘəɏɠ ŬˊɞɗɐəŮɡůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ, 

¶ ɞ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ, 

¶ ɖ ůɡɜŰɐɟɖůɖ əŬɘ ɖ ŬɝɘɞˊɘůŰɑŬ Űɞɡ [18][7], əŬɘ 

¶ ɖ ŬɜŬɓɎɗɛɘůɐ-ŮɛˊɚɞɡŰɘůɛɧɠ Űɞɡ ɛŮ ɜɏŬ ŭŮŭɞɛɏɜŬ. 

1.2.5. ȷɜŬɕɐŰɖůɖ 

ȼ ŰŮɚɘəɐ űɎůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɖ ŮɑɜŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞɜ ɢɟɐůŰɖ. 

ȼ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬɡŰɐ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŭɘŬɛɏůɞɡ ɛɘŬɠ ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ ůŰɖɜ ɞˊɞɑŬ ɞ 

ɢɟɐůŰɖɠ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɘůɎɔŮɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ Űɞɡ ɛŮ Űɖɜ ɛɞɟűɐ 

ŮˊŮɟɤŰɐůŮɤɜ. 

ȷűɞɨ ɞ ɢɟɐůŰɖɠ ŮɘůɎɔŮɘ ɛɘŬ ŮˊŮɟɩŰɖůɖ, ŮəŮɑɜɖ ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ ŰŬ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ 

əŬɘ ŰŮɚɘəɎ ŮˊɘɚɏɔɞɜŰŬɘ əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ 

(hits). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ŮˊŮɟɩŰɖůɖɠ əŬɘ Űɞɜ Ŭɚɔɧɟɘɗɛɞ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ əɎɗŮ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ əŬɚɨŰŮɟɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

əŬɘ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɞɡɠ. Ƀɘ Ŭɚɔɧɟɘɗɛɞɘ ŬɡŰɞɑ ŬˊɞŰŮɚɞɨɜ Űɖɜ ɞɡůɘŬůŰɘəɐ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɘɠ 

ŭɘɎűɞɟŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ Űɞɡɠ əɎɜŮɘ ɜŬ űɡɚɚɎůɞɜŰŬɘ ŬɡůŰɖɟɎ ůŬɜ ŮŰŬɘɟɘəɎ 

ɛɡůŰɘəɎ ˊɞɡ ŮɑɜŬɘ. 

1.2.6. ɄɟɞəɚɐůŮɘɠ 

ȳˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŰŬ Ůˊɘɛɏɟɞɡɠ ŰɛɐɛŬŰŬ Űɖɠ, ɖ űɨůɖ Űɞɡ ɏɟɔɞɡ ˊɞɡ ŮˊɘŰŮɚŮɑ ɛɘŬ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɖɠ əŬɗɘůŰɎ Űɖɜ ŬɜɎˊŰɡɝɐ Űɖɠ ɘŭɘŬɑŰŮɟŬ Ůˊɑˊɞɜɖ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ŮɡɢŬɑɟŮɘŬɠ 

əɚɘɛɎəɤůɖɠ əŬɘ Űɖɠ Ŭɜɞɢɐɠ ůŮ ůűɎɚɛŬŰŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ, ɞɘ ůɨɔɢɟɞɜŮɠ Ůɡɟɏɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɔŮɤɔɟŬűɘəɎ əŬŰŬɜŮɛɖɛɏɜŬ əɏɜŰɟŬ 

ŭŮŭɞɛɏɜɤɜ (data centers) [78]. 

ɆŰŬ əɏɜŰɟŬ ŬɡŰɎ, ɡˊɎɟɢɞɡɜ ɡˊɞɚɞɔɘůŰɘəɏɠ ůɡůŰɎŭŮɠ (clusters) ɐ ɝŮɢɤɟɘůŰɞɑ ŭɘŬəɞɛɘůŰɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ Űɖɜ ŭɘŮəˊŬɘɟɏɤůɖ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ŮɟɔŬůɘɩɜ ɧˊɤɠ Űɞ 

crawling, ɖ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ, ɞ ɢŮɘɟɘůɛɧɠ Űɤɜ ŮˊŮɟɤŰɐůŮɤɜ, ɖ ŮɨɟŮůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əɚˊ 

[34]. 
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ũɘŬ ɜŬ ɔɑɜɞɡɜ əŬŰŬɜɞɖŰɎ ŰŬ ɛŮɔɏɗɖ, ůɐɛŮɟŬ, ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ ˊɞɡ 

ɡˊɧəŮɘɜŰŬɘ crawling əŬɘ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ ŮɑɜŬɘ Űɖɠ ŰɎɝŮɤɠ Űɤɜ 400 terabytes, ŰɞˊɞɗŮŰɩɜŰŬɠ 

ɏŰůɘ ŰŮɟɎůŰɘɞ űɧɟŰɞɜ ůŰɞɡɠ ŭɘŬəɞɛɘůŰɏɠ əŬɘ Űɞ ŭɑəŰɡɞ [34]. 

 

1.3.  ɆŰɧɢɞɠ 

Ƀ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ əŬŰŬůəŮɡɐ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ 

ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɔɘŬ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ əŬŰŬůəŮɡɐɠ ŬɡŰɐɠ 

ɛŮɚŮŰɎŰŬɘ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ɔɘŬ Űɖɜ ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɗɩɠ əŬɘ ɞɘ 

ŮɟŮɡɜɖŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ ˊɞɡ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ, Ůɜɩ ɡɚɞˊɞɘɞɨɜŰŬɘ ɧɚŬ ŰŬ ŰɛɐɛŬŰŬ ɛɘŬɠ 

ůɨɔɢɟɞɜɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ, ŭɖɚŬŭɐ ɏɜŬɠ web crawler, Űɞ ŮɡɟŮŰɐɟɘɞ əŬɘ ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ 

Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ. ȼ ɞɚɞəɚɐɟɤůɖ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ 

ŬəɞɚɞɡɗŮɑŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟɞɢɐ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɡˊɖɟŮůɑŬɠ ůŰɞ ȹɘŬŭɑəŰɡɞ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ɡˊɞŭɞɛɏɠ Űɞɡ ɉŬɟɞəɞˊŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ.  

ɇɞ ɓŬůɘəɧ ůŰɞɘɢŮɑɞɡ ˊɞɡ əŬɗɞŭɖɔŮɑ Űɞɜ ůŰɧɢɞ ŬɡŰɧ ŮɑɜŬɘ ɖ ˊɑůŰɖ ˊɤɠ Űɞ ˊɟɧŰɡˊɞ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɛŮ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ Űɞ ůɡɜɞŭŮɨɞɡɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɏɜŬ 

ˊɞɚɨ ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ. ȹɘŬˊɘůŰɩɜɞɜŰŬɠ ˊɤɠ ɞɘ 

ŭɞɛɏɠ Űɤɜ ˊɟɞŰɡˊɞˊɞɘɖɛɏɜɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ŮˊɘŭɏɢɞɜŰŬɘ ŬɜŬɕɐŰɖůɖ əŬɘ 

ɞɘ ɡˊɎɟɢɞɡůŮɠ ɛɏɗɞŭɞɘ ŬɜŬɕɐŰɖůɖɠ ŰɏŰɞɘɤɜ ɡˊɖɟŮůɘɩɜ ŭŮɜ ŮɑɜŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ, ɗŮɤɟɐɗɖəŮ 

ˊɤɠ ɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůˊɎɗŮɘŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊɟɞɢɤɟɐůŮɘ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŬɜŬəɎɚɡɣɖɠ 

ɡˊɖɟŮůɘɩɜ ɏɜŬ ɓɐɛŬ ˊŬɟŬˊɏɟŬ ɩůŰŮ ɜŬ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŮŭɟŬɑɤůɖ Űɞɡ ˊɟɞŰɨˊɞɡ.   

 

1.4.  ȹɞɛɐ 

ȼ ˊŬɟɞɨůŬ ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ŮɑɜŬɘ ŭɞɛɖɛɏɜɖ ɤɠ Ůɝɐɠ: 

ɆŰɞ ȾŮűɎɚŬɘɞ 1 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɘůŬɔɤɔɘəɎ ůŰɞɘɢŮɑŬ əŬɘ ɞɟɘůɛɞɑ ůɢŮŰɘəɎ ɛŮ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ 

ɡˊɖɟŮůɑŮɠ əŬɘ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ. Ⱥˊɑůɖɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ůŰɧɢɞɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ ŰŬ 

ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ.  

ɆŰɞ ȾŮűɎɚŬɘɞ 2 ŬɟɢɘəɎ ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɤɠ ˊɟɧɠ Űɖɜ 

ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ɖ ɏɟŮɡɜŬ əŬɘ ɞɘ ˊɟɞůˊɎɗŮɘŮɠ ˊɞɡ ɏɢɞɡɜ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ 
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ɡˊɖɟŮůɑŮɠ. ɀŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ŮɝɎɔɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ŮɜŬůɢɧɚɖůɖ ɛŮ 

Űɞɜ ŰɞɛɏŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 3 ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ ˊɚɏɞɜ ŮˊɘəɟŬŰɐ ˊɟɧŰɡˊŬ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ 

əŬɘ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ ŬɜŬɕɖŰɐůŮɘɠ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 4 ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɄŬɟɞɡůɘɎɕŮŰŬɘ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, ŰŬ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ, 

ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ əŬɗŮɜɧɠ Ŭˊɧ ŬɡŰɎ, əŬɗɩɠ əŬɘ ɞɘ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊɟɏˊŮɘ 

ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰɞɨɜ ɔɘŬ Űɖɜ ŮˊɘŰɡɢɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 5 ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ. ũɘŬ Űɞ əɎɗŮ ɡˊɞůɨůŰɖɛŬ 

Űɖɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ, ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

ŬɜŬˊŰɨɢɗɖəŬɜ əŬŰɎ Űɖɜ ɡɚɞˊɞɑɖůɐ Űɞɡ, əŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ, ŮɟɔŬɚŮɑŬ əŬɘ ˊŮɟɘɓɎɚɚɞɜŰŬ 

ŬɜɎˊŰɡɝɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. Ⱥˊɘˊɚɏɞɜ, ɔɘŬ əɎɗŮ ɡˊɞůɨůŰɖɛŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɘ 

ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ ŭɘɎɔɟŬɛɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 6 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɟɘˊŰɩůŮɤɜ ɢɟɐůɖɠ Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɩůŰŮ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɖ Ŭɜ ɘəŬɜɞˊɞɘŮɑ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ 

ˊɞɡ ŰɏɗɖəŬɜ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 7 ůɡɜɞɣɑɕŮŰŬɘ ɖ ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ 

ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɝɐɢɗɖůŬɜ əŬɘ ɞɘ ɛŮɚɚɞɜŰɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŬəɞɚɞɡɗɐůŮɘ. 
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ȾȺūȷȿȷȽɃ 2 

ȸɘɓɚɘɞɔɟŬűɘəɐ Ⱥˊɘůəɧˊɖůɖ 

Ɇəɞˊɧɠ Űɞɡ ˊŬɟɧɜŰɞɠ ȾŮűŬɚŬɑɞɡ ŮɑɜŬɘ ɖ ůɡɜɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŮˊɘəɟŬŰɏůŰŮɟɤɜ ɛɖɢŬɜɩɜ 

ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ, Ŭűɞɨ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ ŬɜŬɕɐŰɖůɖ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, Ůɜɩ Ůˊɘˊɚɏɞɜ ŬˊɞŰŮɚɞɨɜ Űɖɜ ɓɎůɖ ɔɘŬ ɧɚŮɠ Űɘɠ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ 

ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ, əŬɗɩɠ əŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ŮɟŮɡɜɖŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůɢŮŰɘəɐɠ ɛŮ 

ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ůŰɞɢŮɡɛɏɜŮɠ ůŰɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ɖ 

ˊŬɟɞɨůŬ əŬŰɎůŰŬůɖ əŬɘ ˊɘɗŬɜɏɠ ɛŮɚɚɞɜŰɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ ůŰɞɜ ŰɞɛɏŬ ŬɡŰɧ.  

 

2.1.  ɀɖɢŬɜɏɠ ȷɜŬɕɐŰɖůɖɠ ũŮɜɘəɞɨ Ɇəɞˊɞɨ  

ȼ ŬɜŬɕɐŰɖůɖ ɞˊɞɘŬůŭɐˊɞŰŮ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ əŬɘ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ŮɑɜŬɘ ŮűɘəŰɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ, 

ɞɘ ŮˊɘəɟŬŰɏůŰŮɟŮɠ Űɤɜ ɞˊɞɑɤɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ˊŬɟŬəɎŰɤ. 

 

2.1.1. Google 

To Google [31] ŮɑɜŬɘ ŬɡŰɐ Űɖ ůŰɘɔɛɐ ɖ ˊɘɞ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ůŰɞɜ 

əɧůɛɞ [1]. ȼ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ɛɞɟűɐ ŬɜŬɕɐŰɖůɖɠ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɛɖɢŬɜɐ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɚɏɝŮɘɠ-əɚŮɘŭɘɎ (keywords), Ůɜɩ ˊŬɟɏɢŮɘ ˊɞɚɚɞɨɠ Ŭəɧɛɖ Űɟɧˊɞɡɠ ŬɜŬɕɐŰɖůɖɠ 

ɧˊɤɠ ɖ ŬɜŬɕɐŰɖůɖ ɛŮ Űɖɜ ɢɟɐůɖ Ůɘəɧɜɤɜ (image search), ɖ űɤɜɖŰɘəɐ ŬɜŬɕɐŰɖůɖ (voice search), 

ɖ ɢɟɐůɖ ɚɞɔɘəɩɜ ŰŮɚŮůŰɩɜ ůŰɘɠ ŮˊŮɟɤŰɐůŮɘɠ ə.Ŭ. ȼ ŮˊɘŰɡɢɑŬ Űɞɡ Google ɞűŮɑɚŮŰŬɘ ůŮ ɛŮɔɎɚɞ 

ɓŬɗɛɧ ůŰɖɜ ɢɟɐůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ PageRank [67] ɔɘŬ Űɖɜ ɓŬɗɛɞɜɧɛɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ˊɞɡ ŮˊɘůŰɟɏűŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ. ɄɏɟŬ Ŭˊɧ Űɖɜ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ Űɤɜ ɧɟɤɜ Űɖɠ ŮˊŮɟɩŰɖůɖɠ 

ůŮ ɛɘŬ ɘůŰɞůŮɚɑŭŬ, ɞ ůɡɔəŮəɟɘɛɏɜɞɠ Ŭɚɔɧɟɘɗɛɞɠ ŭɑɜŮɘ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ůŰɖɜ ůɖɛŬɜŰɘəɧŰɖŰŬ 

əŬɘ Űɖɜ ůɡɜɎűŮɘŬ Űɤɜ ɡˊŮɟůɡɜŭɏůɛɤɜ ˊɞɡ ŭŮɑɢɜɞɡɜ ůŮ ŬɡŰɐ. ȼ ɓŬɗɛɞɜɧɛɖůɖ ŬɡŰɐ ůɐɛŮɟŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 200 ŭɘŬűɞɟŮŰɘəɎ əɟɘŰɐɟɘŬ ɩůŰŮ ɜŬ 

ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ [30]. ũɘŬ Űɖɜ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ, 

Űɞ Google ɢɟɖůɘɛɞˊɞɘŮɑ  ˊɟɞɔɟɎɛɛŬŰŬ ůɡɚɚɞɔɐɠ əŬɘ ŬɜɎəŰɖůɖɠ ɘůŰɞůŮɚɑŭɤɜ Ŭˊɧ Űɞ ȹɘŬŭɑəŰɡɞ 

(crawlers), ŰŬ ɞˊɞɑŬ ůɡɚɚɏɔɞɡɜ ůŮɚɑŭŮɠ Ůˊɑ 24ɩɟɞɡ ɓɎůŮɤɠ. ȰɜŬ Ŭəɧɛɖ ůŰɞɘɢŮɑɞ ˊɞɡ ɓɞɐɗɖůŮ 

Űɞ Google ɜŬ əŬɗɘŮɟɤɗŮɑ ɐŰŬɜ ɖ ˊɟɤŰɞˊɞɟɘŬəɐ ŬˊɚɧŰɖŰŬ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ Űɞɡ Űɖɜ Ůˊɞɢɐ ˊɞɡ 
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ɝŮəɑɜɖůŮ. Ƀ Űɟɧˊɞɠ ˊɞɡ ɏɢŮɘ ŭɘŬɛɞɟűɤɗŮɑ ɖ ɘůŰɞůŮɚɑŭŬ ůɐɛŮɟŬ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 3 ˊɞɡ 

ŬəɞɚɞɡɗŮɑ. 

 

ȺɘəɧɜŬ 3. Ƀ ŭɘŬŭɘəŰɡŬəɧɠ Űɧˊɞɠ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ Űɖɠ Google. 

 

2.1.2. Bing 

ɆɖɛŬɜŰɘəɧ ɛŮɟɑŭɘɞ Űɖɠ ŬɔɞɟɎɠ əŬŰɏɢŮɘ əŬɘ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ Bing [12], ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ 

Űɖɜ ŰŮɚŮɡŰŬɑŬ ˊɟɞůˊɎɗŮɘŬ Űɖɠ Microsoft ůŰɞɜ ɢɩɟɞ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ɛŮŰɎ Űɞ MSN Search, Űɞ 

Windows Live Search əŬɘ Űɞ Live Search. O Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ï ɧˊɤɠ əŬɘ Űɤɜ 

ˊŮɟɘůůɧŰŮɟɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ï ŮɑɜŬɘ ˊŬɟŮɛűŮɟɐɠ ɛŮ ŮəŮɑɜɞɜ Űɖɠ Google. ȼ ɓŬůɘəɐ Űɞɡɠ 

ŭɘŬűɞɟɎ ɏɔəŮɘŰŬɘ ůŰɞɜ Ŭɚɔɧɟɘɗɛɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ɓŬɗɛɞɜɧɛɖůɖ 

Űɤɜ ɘůŰɞůŮɚɑŭɤɜ. Ƀɘ ɡˊɖɟŮůɑŮɠ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ˊŬɟɏɢŮɘ əŬɚɨˊŰɞɡɜ ŭɘŬűɞɟŮŰɘəɎ ŬɜŰɘəŮɑɛŮɜŬ 

ɧˊɤɠ ɖ ŬɜŬɕɐŰɖůɖɠ Ůɘəɧɜɤɜ, ɓɑɜŰŮɞ əɚˊ. Ʉɚɏɞɜ, ɛŮ Űɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ ˊɞɡ Űɞɡ ŬɜŬɚɞɔɏɘ ɜŬ 

ŬɡɝɎɜŮŰŬɘ ŬɟɔɎ ŬɚɚɎ ůŰŬɗŮɟɎ ŬˊɞŰŮɚŮɑ Űɞɜ ůɖɛŬɜŰɘəɧŰŮɟɞ ŬɜŰŬɔɤɜɘůŰɐ Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ Űɖɠ Google. Ƀ ŭɘŬŭɘəŰɡŬəɧɠ Űɧˊɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ 

űŬɑɜŮŰŬɘ ˊŬɟŬəɎŰɤ ůŰɖɜ ȺɘəɧɜŬ 4. 
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ȺɘəɧɜŬ 4. Ƀ ŭɘŬŭɘəŰɡŬəɧɠ Űɧˊɞɠ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ Űɖɠ Bing. 

 

2.1.3. Yahoo! 

ȼ ́ɟɩŰɖ ŬˊɧˊŮɘɟŬ Űɖɠ Yahoo! [90] ůŰɖɜ ŬɜŬɕɐŰɖůɖ ŬˊɞŰŮɚɞɨůŮ ŮɜŬɜ əŬŰɎɚɞɔɞ ɘůŰɞůŮɚɑŭɤɜ 

ɞɟɔŬɜɤɛɏɜɤɜ ɛŮ ɘŮɟŬɟɢɘəɧ Űɟɧˊɞ. ȼ ŬɚɚŬɔɐ ůŰɖɜ ɛɞɟűɐ ɛɘŬɠ ůɡɛɓŬŰɘəɐɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰŬ Űɏɚɖ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 90. ȷəɧɛŬ əŬɘ ŰɧŰŮ ɧɛɤɠ ɖ Yahoo! ŭŮɜ 

ɢɟɖůɘɛɞˊɞɘɞɨůŮ ŭɘəɧ Űɖɠ ŮɡɟŮŰɐɟɘɞ ɔɘŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ůɡɜŮɟɔŬɕɧɛŮɜɖ ŬɟɢɘəɎ ɛŮ Űɖɜ ŮŰŬɘɟɑŬ 

Inktomi əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ɛŮ Űɖɜ Google. ȱŰŬɜ ɛɧɚɘɠ Űɞ 2003 ɞˊɧŰŮ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ Űɖɠ 

Yahoo ɢɟɖůɘɛɞˊoɑɖůŮ Űɞɜ ŭɘəɧ Űɖɠ web crawler əŬɘ Űɞ ŭɘəɧ Űɖɠ ŮɡɟŮŰɐɟɘɞ. ȷˊɧ Űɞ 2009 ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ˊŬɟɏɢŮɘ Űɞ Bing. ȷəɞɚɞɡɗŮɑ ůŰɖɜ ȺɘəɧɜŬ 5 ɖ 

ɘůŰɞůŮɚɑŭŬ Űɞɡ Yahoo! Search.   
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ȺɘəɧɜŬ 5. Ƀ ŭɘŬŭɘəŰɡŬəɧɠ Űɧˊɞɠ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ Űɖɠ Yahoo!. 

 

2.1.4. ȿɞɘˊɏɠ 

ȯɚɚŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɛŮ ůɖɛŬɜŰɘəɎ ɛɘəɟɧŰŮɟɖ ɢɟɐůɖ ŮɑɜŬɘ ɞɘ Baidu [8], Yandex [91], 

Blekko [13], DuckDuckGo [24], Lycos [118], AOL [4] əŬɘ Ask [6]. ɇɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ əɎɗŮ 

ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ űŬɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɖɜ ȺɘəɧɜŬ 6 [21]. 

 

ȺɘəɧɜŬ 6. ɄŬɔəɧůɛɘɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ ŬɜɎ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ. 

 

2.1.5. ɉɟɐůɖ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɔɘŬ Űɖɜ ŬɜŬɕɐŰɖůɖ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ 
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ȼ ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ŮɑɜŬɘ ŮűɘəŰɐ 

ɛŮ ɢɟɐůɖ Űɤɜ əŬŰɎɚɚɖɚɤɜ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ. ȼ ŬɜŬɕɐŰɖůɖ ŬɡŰɐ ŮˊɘŰŮɚŮɑŰŬɘ ˊɎɜɤ ůŮ ɏɜŬ 

ŰŮɟɎůŰɘɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ, ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ɛŮɘɞɜŮəŰɖɛɎŰɤɜ ˊɞɡ Űɖɜ 

əŬɗɘůŰɞɨɜ ŬɜŬˊɞŰŮɚŮůɛŬŰɘəɐ:  

Á ȳɜŰŬɠ ɛɖ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ, ɞɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ŮˊɘůŰɟɏűɞɡɜ ůŰɞɜ 

ɢɟɐůŰɖ ˊɞɚɨ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Ůə Űɤɜ ɞˊɞɑɤɜ ɖ ˊɚŮɘɞɣɖűɑŬ ŭŮɜ ŬűɞɟɎ 

ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ŬəɧɛŬ əŬɘ Ŭɜ ˊɟɞůŰŮɗɞɨɜ ɞɘ ůɢŮŰɘəɞɑ ɧɟɞɘ ůŬɜ 

ɚɏɝŮɘɠ-əɚŮɘŭɘɎ ůŰɖɜ ŬɜŬɕɐŰɖůɖ. ȺɜŭŮɘəŰɘəɎ ŬɜŬűɏɟŮŰŬɘ ɧŰɘ ɛɧɚɘɠ Űɞ 12% Űɤɜ 

ŮˊɘůŰɟŮűɧɛŮɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ WSDL ŬɟɢŮɑŬ ɛŮ ŰɡˊɞˊɞɘɖɛɏɜŮɠ 

ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ [44]. Ƀ ɢɟɐůŰɖɠ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ ůŮ ɗɏůɖ ɜŬ 

ɔɜɤɟɑɕŮɘ Ŭəɟɘɓɩɠ Űɘ ɗɏɚŮɘ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ ɩůŰŮ ɜŬ ˊŮɟɘɞɟɑůŮɘ ŬɡŰɧ Űɞ űŬɘɜɧɛŮɜɞ, ɞˊɧŰŮ 

ŰŮɚɘəɎ əŬɚŮɑŰŬɘ ɜŬ ŬűɘŮɟɩůŮɘ ˊɞɚɨ ɢɟɧɜɞ ŮɝŮɟŮɡɜɩɜŰŬɠ ŰŬ ŮˊɘůŰɟŮűɧɛŮɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ɢɤɟɑɠ Ůɔɔɨɖůɖ ɧŰɘ ɗŬ ŮɜŰɞˊɑůŮɘ ŬɡŰɧ ˊɞɡ ɏɣŬɢɜŮ.  

Á Ƀɘ Űɡˊɘəɏɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ Űɘɠ ɘůŰɞůŮɚɑŭŮɠ ɚŮəŰɘəɎ, ŭɖɚŬŭɐ ɧˊɤɠ 

ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ɚŮəŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ɧɟɤɜ ɞɘ ɞˊɞɑɞɘ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɏɠ. ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ɧɛɤɠ ŭŮɜ ŮɑɜŬɘ ɖ əŬŰŬɚɚɖɚɧŰŮɟɖ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, 

əŬɗɩɠ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Ůɜɧɠ ŬɟɢŮɑɞɡ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ŮˊɘůɖɛɎɜůŮɘɠ (tags) ɔɘŬ ɛɘŬ 

ˊŮɟɘɔɟŬűɐ WSDL, ŮɛűŬɜɑɕɞɜŰŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ɛɏůŬ ůŰɞ ɑŭɘɞ ɏɔɔɟŬűɞ, əŬɘ Ůˊɞɛɏɜɤɠ 

ŬˊɞəŰɞɨɜ ɛŮɔŬɚɨŰŮɟɖ ɓŬɟɨŰɖŰŬ Ŭˊô ɧŰɘ ɗŬ ɏˊɟŮˊŮ, ŮˊɖɟŮɎɕɞɜŰŬɠ ŬɟɜɖŰɘəɎ Űɧůɞ Űɖɜ 

ŬəɟɑɓŮɘŬ ɧůɞ əŬɘ Űɖɜ ɞɟɗɧŰɖŰŬ Űɤɜ ŮˊɘůŰɟŮűɧɛŮɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ.  

Á Ƀ ɢɟɐůŰɖɠ ŭŮɜ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŬɟŬɛŮŰɟɞˊɞɘɐůŮɘ ŮˊŬɟəɩɠ Űɖɜ ŬɜŬɕɐŰɖůɐ Űɞɡ 

ɧŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɡˊɞŭŮɑɝŮɘ ůŰɖ 

ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ Űɞ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɡˊɖɟŮůɑŬɠ ůŰɞ ɞˊɞɑɞ ŮˊɘɗɡɛŮɑ ɜŬ 

ɓɟɑůəɞɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɘɢŮɑŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏůŰɤ ɧŰɘ ɞ ɢɟɐůŰɖɠ ŬɜŬɕɖŰŮɑ ɛɘŬ 

ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ˊɞɡ ŭɏɢŮŰŬɘ ůŬɜ Ůɑůɞŭɞ ɏɜŬ Űɖɚɏűɤɜɞ əŬɘ ŮˊɘůŰɟɏűŮɘ Űɖɜ 

ŭɘŮɨɗɡɜůɖ Űɞɡ əŬŰɧɢɞɡ Űɞɡ. ɀɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɗŬ ŮˊɏůŰɟŮűŮ ůŬɜ 

ŬˊɞŰɏɚŮůɛŬ, ɛŮŰŬɝɨ Ɏɚɚɤɜ, ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɧˊɞɡ ɞɘ ɧɟɞɘ çŰɖɚɏűɤɜɞè əŬɘ 

çŭɘŮɨɗɡɜůɖè ɗŬ ŬɜŬűɏɟɞɜŰŬɜ ŬˊɚɎ ůŰɖɜ ŰŮəɛɖɟɑɤůɖ ɐ ɗŬ ɐŰŬɜ ŬɜŰɑůŰɟɞűŬ, ŭɖɚŬŭɐ ɗŬ 

ŮɑɢŬɜ Űɖɜ ŭɘŮɨɗɡɜůɖ ůŬɜ Ůɑůɞŭɞ əŬɘ Űɞ Űɖɚɏűɤɜɞ ůŬɜ ɏɝɞŭɞ ə.ɞ.ə., əŬɗɘůŰɩɜŰŬɠ Űɖɜ 

ŬɜŬɕɐŰɖůɖ ŬɜŬˊɞŰŮɚŮůɛŬŰɘəɐ. Ⱥˊɑůɖɠ, ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɠ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ 

ŮˊɘˊɟɧůɗŮŰɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ ɡˊɖɟŮůɑŬɠ ˊɞɡ 

ˊɟɞůűɏɟŮŰŬɘ, Ŭűɞɨ ɞɘ ůɡɔəŮəɟɘɛɏɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 
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ŬɜŬˊŬɟŬůŰŬɗɞɨɜ ɛɧɜɞ ɛɏůɤ Ŭˊɚɩɜ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ ˊɞɡ ŬɜŬˊŬɟɘůŰɞɨɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊɞɘɧŰɖŰŬɠ, ŬɚɚɎ ŬˊŬɘŰɞɨɜŰŬɘ ɕŮɨɔɖ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ əŬɘ Űɘɛɐɠ.  

ɋɠ çɢɟɐůɘɛŮɠè ˊŮɟɘɔɟŬűɏɠ ɡˊɖɟŮůɘɩɜ ɞɟɑɕɞɜŰŬɘ ɞɘ ˊŮɟɘɔɟŬűɏɠ ŮəŮɑɜŮɠ ˊɞɡ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ 

ůŰɖɜ ŬɜɎɔəɖ Űɞɡ ɢɟɐůŰɖ, ɧˊɤɠ ŬɡŰɐ ŮəűɟɎůŰɖəŮ ɛɏůɤ ɛɘŬɠ ŮˊŮɟɩŰɖůɖɠ ˊɞɡ ŰɏɗɖəŮ ůŰɖɜ 

ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ. ɇŬ ŭɨɞ ˊɟɩŰŬ ůɖɛŮɑŬ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŬɜɎəɚɖůɖ (recall) Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ, ŭɖɚŬŭɐ Űɞɜ ɚɧɔɞ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ɢɟɐůɘɛɤɜ ˊŮɟɘɔɟŬűɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ŮˊɘůŰɟɏűɞɜŰŬɘ ŰŮɚɘəɎ ˊɟɞɠ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ɢɟɐůɘɛɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ əŬɘ ɗŬ 

ɏˊɟŮˊŮ ɜŬ ŮˊɘůŰɟɏűɞɜŰŬɘ ůŰɖɜ ɘŭŬɜɘəɐ ˊŮɟɑˊŰɤůɖ. ɇɞ ŰɟɑŰɞ ůɖɛŮɑɞ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŬəɟɑɓŮɘŬ 

(precision) Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ, ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ɚɧɔɞ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ɢɟɐůɘɛɤɜ 

ˊŮɟɘɔɟŬűɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŮˊɘůŰɟɎűɖəŬɜ ˊɟɞɠ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ŮɔɔɟɎűɤɜ ˊɞɡ 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŬɜ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬɜŬɕɐŰɖůɖɠ [7][48].  

 

2.2.  ȺɝŮɘŭɘəŮɡɛɏɜŮɠ ɀɖɢŬɜɏɠ ȷɜŬɕɐŰɖůɖɠ ɔɘŬ ȹɘŬŭɘəŰɡŬəɏɠ ɈˊɖɟŮůɑŮɠ  

ȼ ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ɏɢŮɘ ˊŬɟɞɡůɘŬůŰŮɑ ɛɏɢɟɘ ůŰɘɔɛɐɠ ůŰɖ 

ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ůŮ ůɡůŰɐɛŬŰŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŮɑŰŮ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɖŰɟɩŬ (registries / repositories) ŮɑŰŮ ɛŮ ɚɏɝŮɘɠ əɚŮɘŭɘɎ [56]. ȼ ˊŬɟɞɨůŬ 

ŮɜɧŰɖŰŬ ˊŮɟɘɔɟɎűŮɘ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɏɢɞɡɜ ɓɟŮɗŮɑ ůŰɖ 

ɓɘɓɚɘɞɔɟŬűɑŬ.  

 

2.2.1. Seekda  

ȼ Seekda [64] ŮɑɜŬɘ ɛɘŬ ŮŰŬɘɟɑŬ ˊɞɡ ůɡɜŭɡɎɕŮɘ Űɘɠ ŮˊɘɢŮɘɟɖɛŬŰɘəɏɠ ˊɟɞŰɎůŮɘɠ Űɖɠ ɛŮ Űɘɠ 

ŰŮɚŮɡŰŬɑŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɐɠ 

Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ ŭɘŬŰɖɟŮɑ ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ȼ ŭɖɛɘɞɡɟɔɑŬ 

Űɖɠ ɛɖɢŬɜɐɠ ˊɟɞɖɔɐɗɖəŮ Űɖɠ ɑŭɟɡůɖɠ Űɖɠ ŮŰŬɘɟɑŬɠ əŬɘ ŬˊɞŰŮɚŮɑ ɏɟɔɞ Ůɜɧɠ Ůə Űɤɜ ɘŭɟɡŰɩɜ Űɖɠ. 

ɀɏɢɟɘ ůɐɛŮɟŬ ɏɢŮɘ ŬɜŬəŬɚɨɣŮɘ 28535 ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ 7690 

ˊŬɟɧɢɞɡɠ. Ɇəɞˊɧɠ Űɖɠ ŮŰŬɘɟɑŬɠ ŮɑɜŬɘ ɖ ɛɖɢŬɜɐ ɜŬ ůŰɖɟɑɕŮŰŬɘ ůŰɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ Űɤɜ 

ŭɘŬŭɘəŬůɘɩɜ əŬɘ ůŰɖɜ Ůɝɧɟɡɝɖ ůɖɛŬůɘɞɚɞɔɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ Ŭˊɧ ɡˊɎɟɢɞɡůŮɠ ˊɚɖɟɞűɞɟɑŮɠ.  

ɇŬ ˊŬɟŬˊɎɜɤ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɛŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ɓɐɛŬŰŬ. ȷɟɢɘəɎ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɞɢŮɡɛɏɜɖ 

ŬɜŬɕɐŰɖůɖ (crawling) ůŰɞɜ ˊŬɔəɧůɛɘɞ ɘůŰɧ ɛŮ ůəɞˊɧ Űɖɜ ŮɨɟŮůɖ ˊŮɟɘɔɟŬűɩɜ WSDL 
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ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞɜ Heritrix Web Crawler [35]. ȼ ůŰɞɢŮɡɛɏɜɖ 

ŬɜŬɕɐŰɖůɖ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ˊŮɟɘɞɟɑɕɞɜŰŬɠ Űɞɜ ɢɩɟɞ ŬɜŬɕɐŰɖůɖɠ Űɞɡ crawler əŬɘ ˊŬɟɏɢɞɜŰŬɠ ůŬɜ 

ůɖɛŮɑŬ Ůəəɑɜɖůɖɠ Űɖɠ ŬɜŬɕɐŰɖůɖɠ (seeds) ŮˊɘɚŮɔɛɏɜŮɠ ůŮɚɑŭŮɠ. ɆŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ 

ɞɘ ůŮɚɑŭŮɠ ŬɡŰɏɠ ɐŰŬɜ ŮɑŰŮ ɔɜɤůŰɏɠ ůŮɚɑŭŮɠ ˊɞɡ ˊŬɟŮɑɢŬɜ ɐ ˊŮɟɘŮɑɢŬɜ ɡˊŮɟůɡɜŭɏůɛɞɡɠ (links) ůŮ 

ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, ŮɑŰŮ ůŮɚɑŭŮɠ ˊɞɡ ɓɟɏɗɖəŬɜ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ 

ɔŮɜɘəɞɨ ůəɞˊɞɨ Alexa. 

Ƀɘ ˊŮɟɘɔɟŬűɏɠ ˊɞɡ ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɜɞɨɜ ɏɜŬ ůŰɎŭɘɞ ŬɜɎɚɡůɖɠ. ȽŭɘŬɑŰŮɟɖ 

ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɞ ůɖɛŮɑɞ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ŰŮɟɛŬŰɘəɎ (endpoints) Űɖɠ ɡˊɖɟŮůɑŬɠ, ŭɖɚŬŭɐ ɞɘ 

ŭɘŬŭɘəŰɡŬəɏɠ ŭɘŮɡɗɨɜůŮɘɠ ůŰɘɠ ɞˊɞɑŮɠ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɡˊɖɟŮůɑŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ, Ŭűɞɨ ɧůŮɠ 

ŭŮɜ ŭŮɑɢɜɞɡɜ ůŮ əɎˊɞɘŬ ɏɔəɡɟɖ ŭɘŮɨɗɡɜůɖ ŬűŬɘɟɞɨɜŰŬɘ. ɆŰɖɜ ůɡɜɏɢŮɘŬ, ɞɘ ˊŮɟɘɔɟŬűɏɠ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮ Ůˊɘˊɚɏɞɜ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚɖɟɞűɞɟɑŬ əŬɘ Ŭűɞɨ ɡˊɞůŰɞɨɜ 

ŮˊŮɝŮɟɔŬůɑŬ ɩůŰŮ ɜŬ ɓɟŮɗɞɨɜ ůŮ ɛɞɟűɐ ˊɞɡ ɜŬ ɓŮɚŰɘůŰɞˊɞɘŮɑ Űɘɠ ɚŮəŰɘəɏɠ ŬɜŬɕɖŰɐůŮɘɠ, 

ŬˊɞɗɖəŮɨɞɜŰŬɘ. ȼ ɚŮəŰɘəɐ ŬɡŰɐ ŮˊŮɝŮɟɔŬůɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ůŰɎŭɘŬ ɧˊɤɠ ŮɑɜŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ 

Ůɜɤɛɏɜɤɜ ɚɏɝŮɤɜ, ɖ ŬɜŰɘůŰɞɑɢɘůɖ əɎɗŮ ɚɏɝɖɠ ɛŮ ɏɜŬɜ ˊɟɤŰɞɔŮɜɐ ɧɟɞ əŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Ůɜɧɠ 

ɓɎɟɞɡɠ ˊɞɡ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ɗɏůɖ Űɖɠ ůŰɖɜ ˊŮɟɘɔɟŬűɐ ɔɘŬ əŬɗŮɛɑŬ.  

ȾŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɖ ɛŮ ɢɟɐůɖ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ (keywords), ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Seekda ˊɟɞůűɏɟŮɘ ůŰɞɜ ɢɟɐůŰɖ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɞɟɘůɛɞɨ ŭɘŬűɧɟɤɜ 

əɟɘŰɖɟɑɤɜ ŬɜŬɕɐŰɖůɖɠ. ɇŬ əɟɘŰɐɟɘŬ ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ ɞ ˊɎɟɞɢɞɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ɖ 

ɢɩɟŬ ůŰɖɜ ɞˊɞɑŬ űɘɚɞɝŮɜŮɑŰŬɘ əŬɘ ŭɘɎűɞɟŬ tags, əŬɗɩɠ əŬɘ ůɡɜŭɡŬůɛɞɑ ŬɡŰɩɜ ɛŮ Űɖɜ ɢɟɐůɖ 

ɚɞɔɘəɩɜ ŰŮɚŮůŰɩɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛɘŬ ɡˊɖɟŮůɑŬ ɛŮ ɓɎůɖ Űɘɠ ɚɏɝŮɘɠ çfaxè ɐ çsmsè ˊɞɡ ŭŮɜ 

ɓɟɑůəŮŰŬɘ ɧɛɤɠ ůŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ, ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŬɜŬɕɖŰɖɗŮɑ ɛŮ Űɖɜ Ůɝɐɠ ŮˊŮɟɩŰɖůɖ:  

ñfax OR sms ïcountry:US ò. 

ȷɠ ůɖɛŮɘɤɗŮɑ ɧŰɘ ˊɟɞɓɚɏˊŮŰŬɘ əŬɘ ɖ ˊŮɟɑˊŰɤůɖ ɚŬɜɗŬůɛɏɜɖɠ ŮɘůŬɔɤɔɐɠ ɚɏɝŮɤɜ ɚɧɔɤ 

ɞɟɗɞɔɟŬűɑŬɠ ˊɟɞŰŮɑɜɞɜŰŬɠ ŮɜŬɚɚŬəŰɘəɏɠ Ůˊɘɚɞɔɏɠ, ɧˊɤɠ ɔɑɜŮŰŬɘ əŬɘ ůŰɘɠ Űɡˊɘəɏɠ ɛɖɢŬɜɏɠ 

ŬɜŬɕɐŰɖůɖɠ.  

ȾŬŰɎ Űɖɜ ɘŮɟɎɟɢɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ŮˊɘůŰɟɏűɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ, ˊɏɟŬ Ŭˊɧ Űɞ ɓɎɟɞɠ, 

ŮɝŮŰɎɕɞɜŰŬɘ ɞ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ ɖ űŮɟŮɔɔɡɧŰɖŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ, ɛŮ Űɖɜ 

ɏɜɜɞɘŬ ɧŰɘ ŮɚɏɔɢŮŰŬɘ Ŭɜ əɎɗŮ ŰŮɟɛŬŰɘəɧ ˊɞɡ ˊŬɟɏɢŮɘ Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬəɞɚɞɡɗŮɑ ŰŬ 

ˊɟɤŰɧəɞɚɚŬ ˊɞɡ ɘůɢɡɟɑɕŮŰŬɘ ɧŰɘ ɡˊɞůŰɖɟɑɕŮɘ.  
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ȿŬɛɓɎɜŮŰŬɘ Ůˊɑůɖɠ ɡˊɧɣɖ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ůɡɜŭɏůɛɞɡɠ ˊɟɞɠ əɎɗŮ 

ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ, əŬɗɩɠ ɡˊɖɟŮůɑŮɠ ɛŮ ˊɞɚɚɞɨɠ ůɡɜŭɏůɛɞɡɠ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŮɑɜŬɘ ˊɘɞ ůɡɢɜɎ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ɎɟŬ əŬɘ əŬɚɨŰŮɟŮɠ.  

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ɟɡɗɛɑůŮɘ Űɞɜ Űɟɧˊɞ ˊŬɟɞɡůɑŬůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ɛŮ ɓɎůɖ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ ůɢŮŰɘəɧŰɖŰŬ, ɖ ɨˊŬɟɝɖ ŰŮəɛɖɟɑɤůɖɠ, ɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɖɠ 

ɡˊɖɟŮůɑŬɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ ŮɓŭɞɛɎŭŬ ɐ Űɞɜ ŰŮɚŮɡŰŬɑɞ ɢɟɧɜɞ, ɖ ɢɩɟŬ ůŰɖɜ ɞˊɞɑŬ űɘɚɞɝŮɜŮɑŰŬɘ əŬɘ 

ŰŬ ɏŰɖ ˊɞɡ ŬɡŰɐ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ.  

 

ȼ ŬɜŬɕɐŰɖůɖ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɧ, ɛɖ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ, Űɟɧˊɞ, 

əŬɗɩɠ ůŰɞɜ ɢɟɐůŰɖ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŮɟɘɖɔɖɗŮɑ ůŰɘɠ ɡˊɖɟŮůɑŮɠ ɛŮ Űɖɜ ɢɟɐůɖ Ůɜɧɠ tag 

cloud, ɛɏůɤ əŬŰŬɚɧɔɞɡ ɛŮ Űɖɜ ɛɞɟűɐ ɗŮɛŬŰɘəɩɜ əŬŰɖɔɞɟɘɩɜ.  

ɇŮɚɘəɎ, ˊŬɟŬəɞɚɞɡɗŮɑŰŬɘ ɞ Űɟɧˊɞɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ ɢɟɖůŰɩɜ ɛŮ Űɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɛŮ 

ůəɞˊɧ Űɖɜ ɓŮɚŰɑɤůɐ Űɖɠ.  

 

2.2.2. Woogle  

ɇɞ Woogle [22] ŮɑɜŬɘ ɛɘŬ Ŭəɧɛɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. Ƀ Űɟɧˊɞɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŭɘŬűɏɟŮɘ ůɖɛŬɜŰɘəɎ Ŭˊɧ ŬɡŰɧɜ ɛɘŬɠ Űɡˊɘəɐɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ, Ŭűɞɨ ŬˊɞəŰɎ 

Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ Ŭˊɧ ɛɖŰɟɩŬ (UDDI registries), ŭŮɜ ɣɎɢɜŮɘ ŭɖɚŬŭɐ ůŰɞɜ ɄŬɔəɧůɛɘɞ 

ȽůŰɧ ɔɘŬ ɡˊɖɟŮůɑŮɠ əɎɜɞɜŰŬɠ crawling. ɆŰɖɜ ůɡɜɏɢŮɘŬ, ŮɝɎɔŮɘ ˊɚɖɟɞűɞɟɑŬ Ŭˊɧ Űɘɠ WSDL 

ˊŮɟɘɔɟŬűɏɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, Űɘɠ ůɡɜɗɏŰŮɘ ɩůŰŮ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬɜ əŬŰɎɚɞɔɞ 

əŬɘ ŰŮɚɘəɎ ˊŬɟɞɡůɘɎɕŮɘ ůŰɞɜ ɢɟɐůŰɖ ɛɘŬ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ (interface), ɖ ɞˊɞɑŬ Űɞɡ ˊŬɟɏɢŮɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬɕɖŰɐůŮɘ ɡˊɖɟŮůɑŮɠ əŬɘ ůŰɖɜ ɞˊɞɑŬ ŮəŰɑɗŮŰŬɘ ɖ ůɖɛŬůɘɞɚɞɔɘəɐ ůɢɏůɖ ŬɜɎɛŮůɎ 

Űɞɡɠ.  

ɆŰɖɜ ˊɟɩŰɖ ɡɚɞˊɞɑɖůɖ Űɞɡ Űɞ 2003, Űɞ Woogle ŮˊɏŰɟŮˊŮ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɜŬ ŬɜŬɕɖŰɐůɞɡɜ 

ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮɑŰŮ ɛŮ ɢɟɐůɖ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ ŮɑŰŮ ɛŮ ɓɎůɖ Űɖɜ Ůɑůɞŭɞ əŬɘ Űɖɜ ɏɝɞŭɞ 

Űɤɜ ɡˊɖɟŮůɘɩɜ. ɈˊɐɟɢŮ Ůˊɑůɖɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊŮɟɘɐɔɖůɖɠ ůŰɞɜ ɗŮɛŬŰɘəɧ əŬŰɎɚɞɔɞ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ŬɜɎ əŬŰɖɔɞɟɑŬ. ɄŬɟɏɢɞɜŰŬɜ ŬəɧɛŬ ůŰɞɜ ɢɟɐůŰɖ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ 

əŬŰɎůŰŬůɖ (status) Űɖɠ ɡˊɖɟŮůɑŬɠ, Ŭɜ ŭɖɚŬŭɐ ɚŮɘŰɞɡɟɔɞɨůŮ ɐ ɧɢɘ, əŬɘ Űɞɡ ŮˊɘŰɟŮˊɧŰŬɜ ɖ ŭɞəɘɛɐ 

Űɖɠ ɡˊɖɟŮůɑŬɠ ɛɏůɤ Űɖɠ ɑŭɘŬɠ ɘůŰɞůŮɚɑŭŬɠ, ɢɤɟɑɠ ɜŬ ŮɔəŬŰŬɚŮɑɣŮɘ Űɞɜ ɘůŰɞɢɩɟɞ Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ.  
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Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ Woogle ŮˊŮəŰɎɗɖəŬɜ ŭɨɞ űɞɟɏɠ Űɞ 2004. ɇɖɜ ˊɟɩŰɖ űɞɟɎ ˊɟɞůŰɏɗɖəŮ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ ɡˊɖɟŮůɘɩɜ ɛŮ əɟɘŰɐɟɘɞ Űɖɜ ɞɛɞɘɧŰɖŰŬ. ȼ ɡˊɖɟŮůɑŬ ŬɡŰɐ ɐŰŬɜ ŮűɘəŰɐ 

ɛŮ Űɖɜ ɢɟɐůɖ Ůɜɧɠ Ŭɚɔɞɟɑɗɛɞɡ ɞ ɞˊɞɑɞɠ ŮəɛŮŰŬɚɚŮɡɧɛŮɜɞɠ Űɖ ŭɞɛɐ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ ɢɟɖůɘɛɞˊɞɘɞɨůŮ ɏɜŬ ɛɖɢŬɜɘůɛɧ ůɡůŰŬŭɞˊɞɑɖůɖɠ (clustering mechanism) ˊɞɡ 

ɞɛŬŭɞˊɞɘɞɨůŮ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ůŮ ůɖɛŬůɘɞɚɞɔɘəɏɠ ɏɜɜɞɘŮɠ. Ƀ ɢɟɐůŰɖɠ ŮɑɢŮ ɏŰůɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ˊŬɟɏɢɞɜŰŬɠ ɛɘŬ ˊŮɟɘɔɟŬűɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɜŬ ɚɎɓŮɘ ɡˊɖɟŮůɑŮɠ ɛŮ ˊŬɟɧɛɞɘŬ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ, Ůɑůɞŭɞ əŬɘ ɏɝɞŭɞ, ŬɚɚɎ əŬɘ ɡˊɖɟŮůɑŮɠ ɘəŬɜɏɠ ɔɘŬ ůɨɜɗŮůɖ, ɛŮ ůəɞˊɧ Űɖɜ 

ˊŬɟŬɔɤɔɐ ˊɘɞ ˊɟɞɖɔɛɏɜɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ.  

ɆŰɖɜ ŰɟɑŰɖ Ůəŭɞɢɐ Űɞɡ, Űɞ Woogle ɡˊɞůŰɐɟɘɕŮ ŰɟŮɘɠ ɜɏɞɡɠ Űɟɧˊɞɡɠ ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ:  

Á ȷɜŬɕɐŰɖůɖ ɛŮ əɟɘŰɐɟɘŬ Űɖɜ Ůɑůɞŭɞ, Űɖɜ ɏɝɞŭɞ əŬɘ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ 

Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

Á ȷɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Űɤɜ ɞˊɞɑɤɜ ůɡɜŭɡŬůɛɏɜŮɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ 

ɘəŬɜɞˊɞɘɞɨɜ Űɞ ŬɑŰɖɛŬ Űɞɡ ɢɟɐůŰɖ.  

Á ȷɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɡɜŭɡŬɕɧɛŮɜŮɠ ˊɟɞůűɏɟɞɡɜ ˊŬɟŮɛűŮɟɐ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛŮ ɛɘŬ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ ɏɢŮɘ ˊɟɞůŭɘɞɟɑůŮɘ ɞ ɢɟɐůŰɖɠ.  

ȷɠ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɖ ůɡɔəŮəɟɘɛɏɜɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ ɡˊɎɟɢŮɘ ˊɚɏɞɜ 

ŭɘŬɗɏůɘɛɖ, Ůɜɩ ɖ ŬɜɎˊŰɡɝɐ Űɖɠ ɏɢŮɘ ŮɔəŬŰŬɚŮɘűɗŮɑ, ˊɟɎɔɛŬ ˊɞɡ ɑůɤɠ ɞűŮɑɚŮŰŬɘ ůŰɖɜ əŬɛˊɐ ˊɞɡ 

ˊŬɟɞɡůɘɎɕŮɘ ɖ ɢɟɐůɖ Űɤɜ ɛɖŰɟɩɤɜ UDDI ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ.  

 

2.2.3. WSExpress (QoS-aware Search Engine for Web Services)  

ɇɞ WSExpress [92] ŮɑɜŬɘ ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ əŬŰŬŰɎůůŮɘ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ 

ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɧůɞ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ ŰŬ ŮɟɤŰɐɛŬŰŬ 

(queries) Űɤɜ ɢɟɖůŰɩɜ, ɧůɞ əŬɘ ŰŬ ɛɖ ɚŮɘŰɞɡɟɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ ˊɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ.  

ȼ ɡɚɞˊɞɑɖůɐ Űɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Java. Ƀɘ 

ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ ŮɜŰɞˊɑůŰɖəŬɜ ɛɏůɤ ŬɜŬɕɐŰɖůɖɠ (crawling) ůŰɞɜ 

ɄŬɔəɧůɛɘɞ ȽůŰɧ, Ůɜɩ ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɏɠ ŮˊɘŭɧůŮɘɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 
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ɡˊɖɟŮůɘɩɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 339 əŬŰŬɜŮɛɖɛɏɜɞɘ ɡˊɞɚɞɔɘůŰɏɠ Űɞɡ Planet-lab [58] Ŭˊɧ 30 

ɢɩɟŮɠ ˊɞɡ ˊŬɟŬəɞɚɞɡɗɞɨůŬɜ Űɖ ɢɟɐůɖ Űɞɡɠ.  

ɀɘŬ ůŮɘɟɎ Ŭˊɧ ˊŮɘɟɎɛŬŰŬ ˊɞɡ ůɡɜɞɚɘəɎ ɢɟɖůɘɛɞˊɞɑɖůŬɜ 3738 ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ (15811 

ɚŮɘŰɞɡɟɔɑŮɠ) Ŭˊɧ 69 ɢɩɟŮɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɔɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɖ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ 

WSExpress.  

ȼ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɚŮɘŰɞɡɟɔŮɑ ůŮ ŰɟɑŬ ůŰɎŭɘŬ: ˊɟɩŰŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɐ 

Ŭɝɘɞɚɧɔɖůɖ, ŬəɞɚɞɡɗŮɑ ɖ ɚŮɘŰɞɡɟɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŰŮɚɘəɎ ɔɑɜŮŰŬɘ əŬŰɎŰŬɝɖ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ ɓɎůɖ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Ŭˊɧ ŰŬ ŭɨɞ ˊɟɞɖɔɞɨɛŮɜŬ ůŰɎŭɘŬ.  

ȾŬŰɎ Űɞ ůŰɎŭɘɞ Űɖɠ ɛɖ ɚŮɘŰɞɡɟɔɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ï ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮəɚɖűɗŮɑ əŬɘ ɤɠ 

Ŭɝɘɞɚɧɔɖůɖ ɛŮ ɓɎůɖ Űɖɜ ˊɟɞůűŮɟɧɛŮɜɖ ˊɞɘɧŰɖŰŬ ɡˊɖɟŮůɑŬɠ ï ŬˊɞəŰɩɜŰŬɘ Ŭˊɧ Űɖɜ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɖɠ Űɘɛɏɠ ˊɞɡ Ŭűɞɟɞɨɜ ůɡɔəŮəɟɘɛɏɜŬ əɟɘŰɐɟɘŬ ɛɖ ɚŮɘŰɞɡɟɔɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ɧˊɤɠ ŮɑɜŬɘ 

ɞ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ, ɖ ɟɡɗɛŬˊɧŭɞůɖ (throughput), ɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ əŬɘ ɖ Űɘɛɐ əɎɗŮ ŭɘŬɗɏůɘɛɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŬɜɎɚɞɔŬ ɛŮ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ əŬɘ Űɘɠ ˊɟɞŰɘɛɐůŮɘɠ ˊɞɡ 

ɏɢɞɡɜ ŮəűɟŬůŰŮɑ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ ůŰɞ ŮɟɩŰɖɛɎ Űɞɡ, ɡˊɞɚɞɔɑɕŮŰŬɘ ɏɜŬɠ ŭŮɑəŰɖɠ ˊɞɘɧŰɖŰŬɠ 

ɡˊɖɟŮůɑŬɠ ɔɘŬ əɎɗŮ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ. ȼ ˊŬɟŬˊɎɜɤ ˊŮɟɘɔɟŬűɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ 

Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ɛɖ ɚŮɘŰɞɡɟɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɔɑɜŮŰŬɘ ŮűɘəŰɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ŭɘŬɜɨůɛŬŰŬ. ȺɘŭɘəɧŰŮɟŬ, əɎɗŮ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬɜŬˊŬɟɑůŰŬŰŬɘ ɛŮ ɏɜŬ ŭɘɎɜɡůɛŬ Űɞ ɞˊɞɑɞ 

ɏɢŮɘ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ɔɘŬ əɎɗŮ əɟɘŰɐɟɘɞ. ɀɘŬ ůɡɜɎɟŰɖůɖ ɢɟɖůɘɛɧŰɖŰŬɠ (utility function) 

ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɡˊɖɟŮůɑŬɠ, ŬɜŰɘůŰɞɘɢɑɕɞɜŰŬɠ ɛɘŬ ˊɟŬɔɛŬŰɘəɐ Űɘɛɐ 

ůŮ əɎɗŮ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ. ȷəɞɚɞɡɗɞɨɜ ŭɨɞ ɓɐɛŬŰŬ ɩůŰŮ ɖ ˊɟŬɔɛŬŰɘəɐ Űɘɛɐ ˊɞɡ 

ˊɟɞəɨˊŰŮɘ ɜŬ ŮəűɟɎɕŮɘ Űɘɠ ˊɟɞŰɘɛɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ. ɇŬ əɟɘŰɐɟɘŬ ˊɞɘɧŰɖŰŬɠ ɡˊɖɟŮůɑŬɠ ŬɟɢɘəɎ 

əŬɜɞɜɘəɞˊɞɘɞɨɜŰŬɘ, Ůɜɩ ŰŮɚɘəɎ ɞ Ŭɟɘɗɛɧɠ ˊɞɡ ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŮ əɎɗŮ ɡˊɖɟŮůɑŬ ˊɟɞəɨˊŰŮɘ 

ɏˊŮɘŰŬ Ŭˊɧ ůɨɔəɟɘůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ. ɆŰɖɜ ůɡɜɏɢŮɘŬ, 

ˊɟɞůŰɑɗŮɜŰŬɘ ɓɎɟɖ ůŰŬ əɟɘŰɐɟɘŬ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ˊɟɞŰŮɟŬɘɧŰɖŰŮɠ ˊɞɡ ɏɢɞɡɜ ŮəűɟŬůŰŮɑ Ŭˊɧ Űɞɜ 

ɢɟɐůŰɖ.  

ȼ ɚŮɘŰɞɡɟɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŭɨɞ űɎůŮɘɠ. ȷɟɢɘəɎ, ɔɑɜŮŰŬɘ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ 

ůŰɘɠ WSDL ˊŮɟɘɔɟŬűɏɠ ˊɞɡ ůɡɜɞŭŮɨɞɡɜ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ȷűɞɨ ɞɚɞəɚɖɟɤɗŮɑ ɖ 

ŮˊŮɝŮɟɔŬůɑŬ, ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ŬɝɘɞɚɞɔŮɑ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ 

ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ůɡɔəɟɑɜɞɜŰŬɠ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ɏɢŮɘ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭˊɧ Űɞɜ 

ɢɟɐůŰɖ ůŰɞ ŮɟɩŰɖɛɎ Űɞɡ əŬɘ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ əɎɗŮ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ. ũɘŬ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ŬəɞɚɞɡɗŮɑŰŬɘ ŬɜŰɑůŰɞɘɢɖ ŭɘŬŭɘəŬůɑŬ 

ɛŮ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɛɖ ɚŮɘŰɞɡɟɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɖɚŬŭɐ əŬɘ ˊɎɚɘ 
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ŭɘŬɜɨůɛŬŰŬ. ȰɜŬ ŭɘɎɜɡůɛŬ ŬɜŬˊŬɟɘůŰɎ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ əŬɘ ɏɜŬ ŭŮɨŰŮɟɞ 

ŭɘɎɜɡůɛŬ ŬɜŬˊŬɟɘůŰɎ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. ɇŬ ŭɘŬɜɨůɛŬŰŬ ɏɢɞɡɜ ŰɟŮɘɠ 

ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŬɜŬˊŬɟɘůŰɞɨɜ Űɘɠ ɚɏɝŮɘɠ əɚŮɘŭɘɎ, Űɘɠ Ůɘůɧŭɞɡɠ əŬɘ Űɘɠ Ůɝɧŭɞɡɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ɡˊɖɟŮůɑŬɠ. ɄɟɩŰŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ ůŰɖɜ WSDL ˊŮɟɘɔɟŬűɐ ɩůŰŮ ɜŬ 

ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɛŮ Űɞɜ əŬɚɨŰŮɟɞ ŭɡɜŬŰɧ Űɟɧˊɞ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ 

əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ ɧˊɤɠ ɖ Ůɑůɞŭɞɠ əŬɘ ɖ ɏɝɞŭɞɠ. ɆŰɖɜ ůɡɜɏɢŮɘŬ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ɛɏŰɟɞ TF-IDF (Term Frequency - Inverse Document Frequency) əŬɗɞɟɑɕŮŰŬɘ ɖ ɞɛɞɘɧŰɖŰŬ 

(ŮɔɔɨŰɖŰŬ) Űɖɠ əɎɗŮ ɡˊɖɟŮůɑŬɠ ɛŮ Űɖɜ ŮˊɘɗɡɛɑŬ Űɞɡ ɢɟɐůŰɖ [62]. ɇŮɚɘəɎ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

ŭɨɞ ˊɟɞɖɔɞɨɛŮɜɤɜ ůŰŬŭɑɤɜ Űɖɠ ɚŮɘŰɞɡɟɔɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ůɡɜŭɡɎɕɞɜŰŬɘ. Ƀ ůɡɜŭɡŬůɛɧɠ Űɞɡɠ 

ŬˊɞŰŮɚŮɑ Űɞ əɟɘŰɐɟɘɞ ůɨɛűɤɜŬ ɛŮ Űɞ ɞˊɞɑɞ ɞɘ ɡˊɖɟŮůɑŮɠ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ɤɠ ˊɟɞɠ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ 

ŬˊŬɘŰɐůŮɘɠ.  

ȼ əŬŰɎŰŬɝɖ ɛŮ Űɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŮɚɘəɎ ɞɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ůŰɞɜ ɢɟɐůŰɖ 

ˊɟɞəɨˊŰŮɘ Ŭˊɧ ɛɘŬ ůɡɜɎɟŰɖůɖ ɖ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖɠ Űɖɜ ɗɏůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɤɠ ˊɟɞɠ Űɘɠ 

ɚŮɘŰɞɡɟɔɘəɏɠ əŬɘ ɛɖ ŬˊŬɘŰɐůŮɘɠ.  

ɇŬ ˊŬɟŬˊɎɜɤ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ˊɟɞůűɏɟɞɡɜ ɓŮɚŰɘůŰɞˊɞɘɖɛɏɜɖ ŬɜŬɕɐŰɖůɖ ɤɠ ˊɟɞɠ Űɘɠ 

Ůˊɘɛɏɟɞɡɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ ï Ŭűɞɨ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ əŬɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɘɧŰɖŰŬɠ 

ɡˊɖɟŮůɑŬɠ ï ɛŮ əɟɘŰɐɟɘŬ Űɘɠ ɚɏɝŮɘɠ əɚŮɘŭɘɎ, Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ (Ůɑůɞŭɞ / ɏɝɞŭɞ) əŬɘ Űɖ 

ɚŮɘŰɞɡɟɔɘəɐ ɞɛɞɘɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ.  

 

2.2.4. VUSE (VitaLab Universal WS Search Engine)  

ɇɞ VUSE [59], ɧˊɤɠ əŬɘ Űɞ Woogle, ŭŮɜ ˊŮɟɘɖɔŮɑŰŬɘ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ ɔɘŬ ɜŬ ɓɟŮɘ 

ɡˊɖɟŮůɑŮɠ, ŬɚɚɎ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰŬ ɛɖŰɟɩŬ, əɟŬŰɩɜŰŬɠ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ˊɞɡ ɓɟɑůəŮɘ ůŮ ɏɜŬ 

ŬˊɞɗŮŰɐɟɘɞ (repository). ȼ ŮɡɟŮŰɖɟɑŬůɖ (indexing) ůŰɞ ŬˊɞɗŮŰɐɟɘɞ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖ 

ɢɟɐůɖ Ůɜɧɠ Ŭɚɔɞɟɑɗɛɞɡ ŭɘŬɜɡůɛŬŰɘəɞɨ ɢɩɟɞɡ (vector space). ȾɎɗŮ ɏɔɔɟŬűɞ ŬˊɞŰŮɚŮɑ ɏɜŬ 

ŭɘɎɜɡůɛŬ ůŰɞɜ ɢɩɟɞ ŬɡŰɧ, Ůɜɩ əɎɗŮ ɧɟɞɠ Űɞɡ ŮɔɔɟɎűɞɡ ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŬűɞɟŮŰɘəɐ ɛŮŰŬɓɚɖŰɐ 

Űɞɡ ŭɘŬɜɨůɛŬŰɞɠ. ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɖɠ ɞɛɞɘɧŰɖŰŬɠ Űɖɠ əɎɗŮ ɡˊɖɟŮůɑŬɠ ɛŮ Űɖɜ ŮˊŮɟɩŰɖůɖ Űɞɡ 

ɢɟɐůŰɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŬɟŬɚɚŬɔɐ Űɞɡ ɛɏŰɟɞɡ TF-IDF. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ 

ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ˊɚɏɞɜ. 

 

2.2.5. SWSE (Semantic Web Search Engine)  
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Ɇəɞˊɧɠ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ SWSE [47] ŮɑɜŬɘ ɜŬ ůɡɜŭɡɎůŮɘ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɘɠ ůɨɔɢɟɞɜŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɛŮ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ůɖɛŬůɘɞɚɞɔɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ, ɩůŰŮ ɜŬ ˊŮŰɨɢŮɘ Űɖɜ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ ŬəɟɑɓŮɘŬ əŬɘ ŬɜɎəɚɖůɖ. ɋůŰɧůɞ, ˊɟɞɠ Űɞ 

ˊŬɟɧɜ ŭŮɜ ˊŬɟɏɢŮŰŬɘ ɞɨŰŮ ɡɚɞˊɞɑɖůɖ ɞɨŰŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɘɟŬɛɎŰɤɜ ˊɞɡ ɜŬ ˊŮɟɘɔɟɎűɞɡɜ Űɖɜ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ əŬɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎ Űɖɠ.  

 

2.2.6. OSSE (Ontology-Based Prototype Service Search Engine)  

ȼ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ OSSE [19] ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŬɜŰɑɚɖɣɖ ɧŰɘ ɖ ŬɜŬɕɐŰɖůɖ 

ɓɎůŮɘ ɞɜŰɞɚɞɔɘɩɜ ŮɑɜŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ. ɄɟɞŰŮɑɜŮɘ ɏɜŬɜ Ŭɚɔɧɟɘɗɛɞ ɞ ɞˊɞɑɞɠ ŭɖɛɘɞɡɟɔŮɑ 

ɞɜŰɞɚɞɔɑŮɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ɋůŰɧŭɞ, ˊɟɞɠ Űɞ ˊŬɟɧɜ ŭŮɜ ˊŬɟɏɢŮŰŬɘ 

ɞɨŰŮ ɖ ɡɚɞˊɞɑɖůɖ, ɞɨŰŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɘɟŬɛɎŰɤɜ ˊɞɡ ɜŬ ůŰɖɟɑɕɞɡɜ ŬɡŰɐ Űɖɜ ˊɟɞůɏɔɔɘůɖ.  

 

2.2.7. Ɇɨɜɞɣɖ 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ɛɖɢŬɜɏɠ 

ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ˊŮɟɘɔɟɎűɖəŬɜ ˊŬɟŬˊɎɜɤ, ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŭɨɞ ɓŬůɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ:  

Á Űɞɜ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɞ Ŭɟɘɗɛɧ Űɞɡɠ, ˊɞɡ əŬɗɘůŰɎ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɖɠ əŬŰɎɚɚɖɚɖɠ 

ɡˊɖɟŮůɑŬɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɤɜ ɢɟɖůŰɩɜ ŭɡůɢŮɟɐ, ŬəɧɛŬ əŬɘ ɔɘŬ ˊŮˊŮɘɟŬɛɏɜɞɡɠ 

ɢɟɐůŰŮɠ  

Á Űɖɜ ŬɜŮˊɎɟəŮɘŬ Űɤɜ ɡˊŬɟɢɧɜŰɤɜ ŭɘŬŭŮŭɞɛɏɜɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɤɠ 

ˊɟɞɠ Űɞɜ ŬˊɞŭɞŰɘəɧ əŬɘ Ŭəɟɘɓɐ ŮɜŰɞˊɘůɛɧ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ ɛɘəɟɐ ˊŬɟɏɛɓŬůɖ 

Ŭˊɧ Űɞɜ ɢɟɐůŰɖ  

ɆŬɜ ɚɨůɖ ůŰɞ Ůɜ ɚɧɔɤ ˊɟɧɓɚɖɛŬ ůŰɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ ɏɢŮɘ ˊɟɞŰŬɗŮɑ ɖ ŬɜɎˊŰɡɝɖ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ 

ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ, ɞɘ ɞˊɞɑŮɠ ůŰɞɢŮɨɞɡɜ ɛɧɜɞ ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɐ 

Űɞɡɠ ůɡɜŬɜŰɩɜŰŬɘ əɡɟɑɤɠ ŭɨɞ ˊɟɞůŮɔɔɑůŮɘɠ: ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ əɚŬůɘəɞɨɠ Ŭɚɔɧɟɘɗɛɞɡɠ 

ŮɡɟŮŰɖɟɑŬůɖɠ, əŬɘ ŬˊɞəŰɞɨɜ Űɘɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ŬɜŬɕɐŰɖůɖɠ 

ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ, əŬɘ ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɖŰɟɩŬ. ɆɢŮŭɧɜ ɧɚŮɠ ɞɘ ɛɖɢŬɜɏɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɜŬɕɐŰɖůɖ ɛɏůɤ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ, ŬɟəŮŰɏɠ Ŭˊɧ ŬɡŰɏɠ ˊŬɟɏɢɞɡɜ Ůˊɘˊɚɏɞɜ 

ŮɝŮɘŭɘəŮɡɛɏɜɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ŬűɞɟɎ ůɡɔəŮəɟɘɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊɟɞɠ ŬɜŬɕɐŰɖůɖ 
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ɡˊɖɟŮůɘɩɜ, Ůɜɩ Ůˊɑůɖɠ ˊɟɞůűɏɟŮŰŬɘ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɜŰɞˊɘůɛɞɨ ɛɏůɤ ˊŮɟɘɐɔɖůɖɠ ůŮ 

ɗŮɛŬŰɘəɞɨɠ əŬŰŬɚɧɔɞɡɠ.  

ȷɜ əŬɘ ɞɘ ˊɟɞůˊɎɗŮɘŮɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ŬɝɘɧɚɞɔŮɠ, ŭɘŬűŬɑɜŮŰŬɘ ˊɤɠ 

ɡˊɎɟɢɞɡɜ ŬəɧɛŬ ůɖɛŬɜŰɘəɎ ˊŮɟɘɗɩɟɘŬ ɓŮɚŰɑɤůɖɠ əŬɘ ɛŮɔɎɚŮɠ ŮɟŮɡɜɖŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ůŰɖɜ 

ˊŮɟɘɞɢɐ, ˊɞɡ ɗŬ ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ əɡɟɑɤɠ ůŮ ˊɘɞ ŬˊɞŭɞŰɘəɞɨɠ Űɟɧˊɞɡɠ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ 

ˊŮɟɘɔɟŬűɩɜ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Ŭˊɧ Űɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ, əŬɗɩɠ əŬɘ ůŮ əŬɚɨŰŮɟɞɡɠ 

Ŭɚɔɧɟɘɗɛɞɡɠ ŮɡɟŮŰɖɟɑŬůɖɠ, ŬɜŬɕɐŰɖůɖɠ əŬɘ əŬŰɎŰŬɝɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. Ⱥˊɘˊɚɏɞɜ, 

ůɖɛŬɜŰɘəɐ ɓŮɚŰɑɤůɖ ɗŬ ŬˊɞŰŮɚɏůŮɘ ɖ ŮɘůŬɔɤɔɐ ůɖɛŬůɘɞɚɞɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŰɖɜ 

ŬɜŬɕɐŰɖůɖ, ɓŬůɘůɛɏɜɤɜ ůŮ ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ɇŬ 

ˊŬɟŬˊɎɜɤ ɗɏɛŬŰŬ ŬˊɞŰŮɚɞɨɜ Űɞ əɨɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ.  
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ȾȺūȷȿȷȽɃ 3 

ɄɟɧŰɡˊŬ ɄŮɟɘɔɟŬűɐɠ ȹɘŬŭɘəŰɡŬəɩɜ ɈˊɖɟŮůɘɩɜ 

ȾŬɗɩɠ ɞ ɓŬůɘəɧɠ ůəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŬűɞɟɎ Űɖɜ əŬŰŬůəŮɡɐ ɛɘŬɠ 

ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɔɘŬ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, əɟɑɜŮŰŬɘ 

ůəɧˊɘɛɞ, ˊɟɘɜ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ Űɤɜ 

ɚŮɘŰɞɡɟɔɘəɩɜ ŬˊŬɘŰɐůŮɩɜ Űɞɡ, ɜŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ŰŬ ˊɚɏɞɜ ŮˊɘəɟŬŰɐ ˊɟɧŰɡˊŬ ˊŮɟɘɔɟŬűɐɠ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ɇŬ ŬɟɢŮɑŬ ŰŬ ɞˊɞɑŬ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ŮɜŰɞˊɑɕŮɘ, ŮɡɟŮŰɖɟɘɎɕŮɘ əŬɘ 

ŮˊɘůŰɟɏűŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ůŬɜ ŬˊɞŰŮɚɏůɛŬŰŬ ůɡɛɛɞɟűɩɜɞɜŰŬɘ ɛŮ ŬɡŰɎ ŰŬ ˊɟɧŰɡˊŬ.  

ȺəŰɧɠ Ŭˊɧ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ˊɟɞŰɨˊɤɜ, Űɞ ˊŬɟɧɜ ȾŮűɎɚŬɘɞ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖɜ ˊŬɟɞɡůɑŬůɖ 

əŬɘ əŬŰŬɜɧɖůɖ Űɤɜ ůɡůŰŬŰɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡɠ, Ŭˊɧ Űɖɜ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ ɞ əŬɗɞɟɘůɛɧɠ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ŮəŮɑɜɤɜ ůŰɞɜ ɞɟɘůɛɧ Űɞɡ ˊɟɞŰɨˊɞɡ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ɔɘŬ Űɖɜ 

ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ˊŮɟɘɏɢɞɡɜ ŭɖɚŬŭɐ Űɖɜ ˊɘɞ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ. ȷɡŰɎ 

ŮɑɜŬɘ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ.  

 

3.1. WSDL 

3.1.1. ɄŮɟɘɔɟŬűɐ 

ȼ WSDL (Web Service Description Language) [q1] ï ɔɚɩůůŬ ˊŮɟɘɔɟŬűɐɠ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ŭɖɚɩɜŮɘ əŬɘ Űɞ ɧɜɞɛɎ Űɖɠ, ˊŬɟɏɢŮɘ ɏɜŬɜ ˊɟɧŰɡˊɞ Űɟɧˊɞ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, Ůɜɩ ŬˊɞŰŮɚŮɑ Űɞ ˊɚɏɞɜ ŭɘŬŭŮŭɞɛɏɜɞ ˊɟɧŰɡˊɞ ˊŮɟɘɔɟŬűɐɠ. 

ɀŮ Űɖɜ ˊɟɞŰɡˊɞˊɞɑɖůɖ Űɤɜ ˊɟɤŰɞəɧɚɚɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ Űɖɠ ɛɞɟűɐɠ Űɤɜ ɛɖɜɡɛɎŰɤɜ ůŰɖɜ 

ŭɘŬŭɘəŰɡŬəɐ əɞɘɜɧŰɖŰŬ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ŬɚɚɎ əŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ˊŮɟɘɔɟŬűɐ Űɤɜ Ůˊɘəɞɘɜɤɜɘɩɜ 

ɛŮ ŭɞɛɖɛɏɜɞ Űɟɧˊɞ. ȼ WSDL ŬɜŰɘɛŮŰɤˊɑɕŮɘ ŬɡŰɐ Űɖɜ ŬɜɎɔəɖ əŬɗɞɟɑɕɞɜŰŬɠ ɏɜŬ ůɡɜŰŬəŰɘəɧ ɔɘŬ 

Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŬɜ ůɡɚɚɞɔɏɠ Ŭˊɧ ŰŮɟɛŬŰɘəɎ ŮˊɘəɞɘɜɤɜɑŬɠ, ɘəŬɜɎ 

ɜŬ ŬɜŰŬɚɚɎůůɞɡɜ ɛɖɜɨɛŬŰŬ. ȼ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 

Ŭˊɧ Űɖɜ WSDL ˊŬɟɏɢŮɘ ŰŮəɛɖɟɑɤůɖ ɔɘŬ ŰŬ əŬŰŬɜŮɛɖɛɏɜŬ ůɡůŰɐɛŬŰŬ. Ⱥˊɑůɖɠ, ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ 

ůɡůŰŬŰɘəɧ ɔɘŬ Űɖ ɟɨɗɛɘůɖ Űɤɜ ɚŮˊŰɞɛŮɟŮɘɩɜ ŮəŮɑɜɤɜ ˊɞɡ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ 

ŮűŬɟɛɞɔɩɜ ŮˊɘəɞɘɜɤɜɑŬɠ. ɇɞ ůɡɜŰŬəŰɘəɧ ˊɞɡ ˊŬɟɏɢŮɘ ɖ WSDL ɓŬůɑɕŮŰŬɘ ůŰɖɜ XML 

(Extensible Markup Language) [26]. 
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ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ Ŭɟɢɘəɐ ɏəŭɞůɖ, WSDL 1.1, ɖ ŭŮɨŰŮɟɖ ɏəŭɞůɖ Űɖɠ WSDL ɏɔɘɜŮ ˊɟɧŰɡˊɞ Űɞɡ 

World Wide Web Consortium (W3C) Űɞɜ Ƚɞɨɜɘɞ Űɞɡ 2007. ȼ Ŭɟɢɘəɐ ɞɜɞɛŬůɑŬ Űɖɠ ŭŮɨŰŮɟɖɠ 

ɏəŭɞůɖɠ ɐŰŬɜ WSDL 1.2, ŬɚɚɎ ɛŮŰɞɜɞɛɎůŰɖəŮ ůŮ WSDL 2.0 [84] Ŭűɞɨ ˊŬɟɞɡůɑŬɕŮ ůɖɛŬɜŰɘəɏɠ 

ŭɘŬűɞɟɏɠ Ŭˊɧ Űɖɜ WSDL 1.1. 

ɆŮ ůɢɏůɖ ɛŮ Űɖɜ WSDL 1.1, ɖ WSDL 2.0 ɏɢŮɘ Űɘɠ ŭɘɎűɞɟŮɠ ˊɟɞůɗɐəŮɠ əŬɘ ŬɚɚŬɔɏɠ, ɧˊɤɠ Űɖɜ  

ɡˊɞůŰɐɟɘɝɖ ˊŮɟŬɘŰɏɟɤ ůɖɛŬůɘɞɚɞɔɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɖɜ ɔɚɩůůŬ ˊŮɟɘɔɟŬűɐɠ, Űɖɜ ŬűŬɑɟŮůɖ 

əɎˊɞɘɤɜ ŭɞɛɩɜ əŬɘ Űɖɜ ɛŮŰɞɜɞɛŬůɑŬ Ɏɚɚɤɜ [79]. H WSDL 2.0 Ůˊɑůɖɠ ˊŬɟɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ŭɘŬɢɤɟɘůɛɞɨ Űɖɠ ŬűŬɘɟŮŰɘəɐɠ (abstract) ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ɡˊɖɟŮůɑŬɠ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ (concrete) ɚŮˊŰɞɛɏɟŮɘŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ Űɟɧˊɞ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ 

ŬɡŰɐ ɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ. Ƀ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ əŬɗɘůŰɎ ŮɡŭɘɎəɟɘŰŬ ŰŬ ŭɘɎűɞɟŬ ŰɛɐɛŬŰŬ ɛɘŬɠ 

ɡˊɖɟŮůɑŬɠ əŬɘ Űɖɠ ˊŮɟɘɔɟŬűɐɠ Űɖɠ, ˊɟɞɎɔɞɜŰŬɠ ɏŰůɘ Űɖɜ əŬŰŬɜɧɖůɖ ŬɚɚɎ əŬɘ Űɖɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɐ Űɖɠ. ȼ Ŭűɖɟɖɛɏɜɖ əŬɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ɡˊɖɟŮůɑŬɠ 

ůɡɜɡˊɎɟɢɞɡɜ ůŰɞ ɑŭɘɞ ŬɟɢŮɑɞ WSDL. 

ɆŰɞ ŬűŬɘɟŮŰɘəɧ ŮˊɑˊŮŭɞ, ɖ WSDL ˊŮɟɘɔɟɎűŮɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ůŬɜ ɛɘŬ ŭɘŮˊŬűɐ 

(interface) ŬɜɎɛŮůŬ ůŮ ɏɜŬɜ çəŬŰŬɜŬɚɤŰɐè (consumer), ɞ ɞˊɞɑɞɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɢɟɐůŰɖɠ, 

ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ, Ůɡűɡɐɠ ˊɟɎəŰɞɟŬɠ (intelligent agent) ɐ ŬəɧɛŬ əŬɘ əɎˊɞɘŬ Ɏɚɚɖ 

ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ, əŬɘ ůŮ əɎˊɞɘŬ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ɛŮ Űɖɜ ɛɞɟűɐ 

ɡˊɖɟŮůɑŬɠ. ȼ ŭɘŮˊŬűɐ ŬɡŰɐ ɞɟɑɕŮŰŬɘ ůŬɜ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ ɚŮɘŰɞɡɟɔɑŮɠ (operations), ˊɞɡ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ɛɘŬ Ŭˊɚɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬɜɎɛŮůŬ ůŰɞɜ əŬŰŬɜŬɚɤŰɐ əŬɘ Űɖɜ ɡˊɖɟŮůɑŬ. ȾɎɗŮ 

ŰɏŰɞɘŬ ɚŮɘŰɞɡɟɔɑŬ ɏɢŮɘ əŬɗɞɟɘůɛɏɜɞ Űɨˊɞ ɛɖɜɡɛɎŰɤɜ (messages) ˊɞɡ ɛˊɞɟŮɑ ɜŬ ůŰŮɑɚŮɘ əŬɘ ɜŬ 

ɚɎɓŮɘ, əŬɗɩɠ əŬɘ ůɡɔəŮəɟɘɛɏɜɖ ůŮɘɟɎ ɛŮ Űɖɜ ɞˊɞɑŬ ɗŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ŬɜŰŬɚɚŬɔɐ Űɤɜ 

ɛɖɜɡɛɎŰɤɜ ŬɡŰɩɜ.  

Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɗŬ ɔɑɜŮɘ ɖ ŬɜŰŬɚɚŬɔɐ Űɤɜ ˊŬɟŬˊɎɜɤ ɛɖɜɡɛɎŰɤɜ ŮɛˊɑˊŰŮɘ ůŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ (concrete) ŮˊɑˊŮŭɞ əŬɘ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŬ binding. ũɘŬ əɎɗŮ ŭɘŮˊŬűɐ ˊɞɡ 

ɞɟɑɕŮŰŬɘ ůŰɞ ŬűŬɘɟŮŰɘəɧ ŮˊɑˊŮŭɞ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɨˊŬɟɝɖ Ůɜɧɠ ŬɜŰɑůŰɞɘɢɞɡ binding Űɞ ɞˊɞɑɞ 

ɞɟɑɕŮɘ ɚŮˊŰɞɛɏɟŮɘŮɠ ɧˊɤɠ ŮɑɜŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ əŬɘ ɖ ɛɞɟűɞˊɞɑɖůɖ Űɤɜ ɛɖɜɡɛɎŰɤɜ əŬɘ Űɞ 

ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ɛŮŰɎŭɞůɐ Űɞɡɠ. ȷɡŰɎ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ 

ˊɟɤŰɧəɞɚɚŬ SOAP (Simple Object Access Protocol) əŬɘ HTTP (Hypertext Transfer Protocol). 

ɇɞ SOAP ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ˊɟɤŰɧəɞɚɚɞ HTTP ůŮ ɢŬɛɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ, ɔɘŬ Űɖ 

ɛŮŰŬűɞɟɎ Űɞɡ, ɞˊɧŰŮ əŬɘ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ŭɜ əɎɗŮ ɚŮɘŰɞɡɟɔɑŬ ɗŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɏɗɞŭɞ 

HTTP GET ɐ POST. Ⱥˊɑůɖɠ, ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɧɜɞ Űɞ ˊɟɤŰɧəɞɚɚɞ HTTP ɔɘŬ Űɞ 
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binding, ɞˊɧŰŮ ɖ ŬˊɞůŰɞɚɐ əŬɘ ɚɐɣɖ Űɤɜ ɛɖɜɡɛɎŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɢɤɟɑɠ ŬɡŰɎ ɜŬ 

əɤŭɘəɞˊɞɘɖɗɞɨɜ ůŮ SOAP. 

ɇŬ ŰŮɟɛŬŰɘəɎ (endpoints) ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ɧɚŮɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ɛɘŬɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ɞɟɑɕɞɜŰŬɘ ůŰɖɜ WDSL ˊŮɟɘɔɟŬűɐ Űɖɠ ŮɜŰɧɠ Ůɜɧɠ ůŰɞɘɢŮɑɞɡ ɡˊɖɟŮůɑŬɠ 

(service). ȾɎɗŮ ŰŮɟɛŬŰɘəɧ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɡůɢŮŰɘůɛɏɜɞ ɛŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ binding ˊɞɡ 

əŬɗɞɟɑɕŮɘ Űɞɜ Űɟɧˊɞ ˊɟɧůɓŬůɖɠ ůŰɖɜ ɡˊɖɟŮůɑŬ ɔɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ŰŮɟɛŬŰɘəɧ.  

ȼ ŭɞɛɐ ɛɘŬɠ WSDL 2.0 ˊŮɟɘɔɟŬűɐɠ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŬɟŬůŰŬɗŮɑ ɛŮ ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ ɧˊɤɠ Űɞ 

XML  Infoset (XML  Information Set) [88] ůŮ ŮˊɑˊŮŭɞ ůɡɜŰŬəŰɘəɞɨ, Űɞ XML  Schema [12], əŬɘ ůŮ 

ɡɣɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ Űɞ Component Model. 

ɆŰɞ ůɡɜŰŬəŰɘəɧ ŮˊɑˊŮŭɞ, ɛɘŬ WSDL ˊŮɟɘɔɟŬűɐ ůɡɛɓŬŭɑɕŮɘ ɛŮ Űɞɡɠ əŬɜɧɜŮɠ ˊɞɡ ɞɟɑɕŮɘ Űɞ XML 

Infoset. ɆɡɔəŮəɟɘɛɏɜŬ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůŰɞɘɢŮɑɞ ˊŮɟɘɔɟŬűɐɠ (description), Űɞ ɞˊɞɑɞ 

ɓɟɑůəŮŰŬɘ ůŰɞ ɘŮɟŬɟɢɘəɎ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ əŬɘ ŮɛˊŮɟɘɏɢŮɘ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ, 

ŬəɞɚɞɡɗɩɜŰŬɠ Űɞɡɠ əŬɜɧɜŮɠ ŰŮəɛɖɟɑɤůɖɠ Űɞɡ ˊɟɞŰɨˊɞɡ. 

ɇɞ ŭɘɎɔɟŬɛɛŬ ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 7 ˊŬɟɞɡůɘɎɕŮɘ Űɖ ůɡɜŰŬəŰɘəɐ ŭɞɛɐ Ůɜɧɠ WSDL 2.0 

ŮɔɔɟɎűɞɡ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ XML Infoset. 

 

 

ȺɘəɧɜŬ 7. H ůɡɜŰŬəŰɘəɐ ŭɞɛɐ Ůɜɧɠ WSDL 2.0 ŮɔɔɟɎűɞɡ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ XML Infoset [82]. 
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ɇɞ ˊɟɧŰɡˊɞ ˊŬɟɏɢŮɘ Ůˊɑůɖɠ ɏɜŬ XML Schema. ɇɞ ůɢɐɛŬ ŬɡŰɧ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ 

ŰŮəɛɖɟɑɤůɖ, ɗɏŰɞɡɜ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɏɜŬ ɏɔɔɟŬűɞ ɚɞɔɑɕŮŰŬɘ ůŬɜ 

ɏɔəɡɟɖ WSDL 2.0 ˊŮɟɘɔɟŬűɐ. Ƀ ůɡɜŭɡŬůɛɧɠ ŬɡŰɧɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ əŬŰŬɜɞɖŰɧɠ Ŭɜ ŮɝŮŰŬůŰŮɑ ɞ 

Űɟɧˊɞɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ ůŮ ɛɘŬ ˊŮɟɘɔɟŬűɐ, əŬɗɩɠ Űɞ ůɢɐɛŬ ŭŮɜ əŬɗɞɟɑɕŮɘ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ůŮɘɟɎ ˊŬɟɞɡůɑŬůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ, əɎŰɘ ɧɛɤɠ ˊɞɡ ɔɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ŰŮəɛɖɟɑɤůɖ. 

ɇɞ ůŰɞɘɢŮɑɞ description ŭɟŬ ůŬɜ container ɔɘŬ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ ɛɘŬɠ WSDL 

ˊŮɟɘɔɟŬűɐɠ. ɆŮ ŬɡŰɧ ɎɛŮůŬ ŭɖɚɩɜɞɜŰŬɘ ɛɧɜɞ ŰŬ namespaces. ɇŬ ůŰɞɘɢŮɑŬ Ŭˊɧɔɞɜɞɘ Űɞɡ 

ůŰɞɘɢŮɑɞɡ description əŬɘ ɖ ůŮɘɟɎ ɛŮ Űɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɛɘŬ ˊŮɟɘɔɟŬűɐ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

Á ɄɟɩŰɞ ɓɟɑůəŮŰŬɘ ɏɜŬ ůŰɞɘɢŮɑɞ ŰŮəɛɖɟɑɤůɖɠ (documentation). ȼ ɨˊŬɟɝɐ Űɞɡ ŮɑɜŬɘ 

ˊɟɞŬɘɟŮŰɘəɐ. ɇɞ əŮɑɛŮɜɞ Űɖɠ ŰŮəɛɖɟɑɤůɖɠ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ Ŭɜɗɟɩˊɞɡɠ əŬɘ ˊŬɟɏɢŮɘ 

ŭɘɎűɞɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɡˊɖɟŮůɑŬ. Ɇɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬɜŬəŬŰŮɨɗɡɜůɖ ůŮ 

ŮɝɤŰŮɟɘəɐ ˊɖɔɐ ŰŮəɛɖɟɑɤůɖɠ. 

Á ȷəɞɚɞɡɗɞɨɜ ɛɖŭɏɜ ɐ ˊŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ Ŭˊɧ ŰŬ ˊŬɟŬəɎŰɤ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ůŮɘɟɎ. 

o include: əŬɗɘůŰɎ ɛɘŬ WSDL 2.0 ˊŮɟɘɔɟŬűɐ ɘəŬɜɐ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ůŰɞɘɢŮɑŬ 

(components) ˊɞɡ ɏɢɞɡɜ ŭɖɚɤɗŮɑ ůŮ ɎɚɚŮɠ ˊŮɟɘɔɟŬűɏɠ ůŬɜ ɜŬ ɏɢɞɡɜ ŭɖɚɤɗŮɑ 

ůŰɖɜ ɑŭɘŬ, ɢɤɟɑɠ ɜŬ ŰŬ ŮɘůɎɔŮɘ ůŰɖɜ ˊŮɟɘɔɟŬűɐ. 

o import: ɚŮɘŰɞɡɟɔŮɑ ůŬɜ ɛɘŬ ŬɜŬűɞɟɎ ůŮ ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢɞɡɜ ŭɖɚɤɗŮɑ ůŮ Ɏɚɚɖ 

ˊŮɟɘɔɟŬűɐ, ŮɘůɎɔɞɜŰŬɠ Űɘɠ ˊŮɟɘɔɟŬűɏɠ Űɞɡɠ.  

Á ȰɜŬ ˊɟɞŬɘɟŮŰɘəɧ ůŰɞɘɢŮɑɞ types, Űɞ ɞˊɞɑɞ əŬɗɞɟɑɕŮɘ Űɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ Űɤɜ 

ɛɖɜɡɛɎŰɤɜ ˊɞɡ ŬɜŰŬɚɚɎůůŮɘ ɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ 

Á ɀɖŭɏɜ ɐ ˊŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ Ŭˊɧ ŰŬ ˊŬɟŬəɎŰɤ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ůŮɘɟɎ. 

o interface: ˊŮɟɘɔɟɎűŮɘ ɛŮ ŬűŬɘɟŮŰɘəɧ Űɟɧˊɞ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ 

ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ. ɇɞ əɎɗŮ interface ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ ɏɜŬ ɖ 

ˊŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ operation, Űɞ əŬɗɏɜŬ Ůə Űɤɜ ɞˊɞɑɤɜ ŬűɞɟɎ ɛɘŬ Ŭˊɚɐ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬɜɎɛŮůŬ ůŰɞɜ ɢɟɐůŰɖ əŬɘ Űɖɜ ɡˊɖɟŮůɑŬ. ũɘŬ Űɞ əɎɗŮ ůŰɞɘɢŮɑɞ 

operation ɞɟɑɕŮŰŬɘ ɏɜŬ ůŰɞɘɢŮɑɞ input əŬɘ ɏɜŬ ůŰɞɘɢŮɑɞ output, ŰŬ ɞˊɞɑŬ 

əŬɗɞɟɑɕɞɡɜ ŬɜŰɑůŰɞɘɢŬ ŰŬ ɛɖɜɨɛŬŰŬ Ůɘůɧŭɞɡ əŬɘ Ůɝɧŭɞɡ Űɞɡ operation. ɆŮ əɎɗŮ 

operation ŬɜŰɘůŰɞɘɢŮɑ əŬɘ ɏɜŬ ůŰɞɘɢŮɑɞ fault, Űɞ ɞˊɞɑɞ ˊŮɟɘɔɟɎűŮɘ əŬŰŬůŰɎůŮɘɠ 

ɚɎɗɞɡɠ ˊɞɡ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ůɡɛɓɞɨɜ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ, əŬɘ 
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ˊŮɟɘɏɢŮɘ ŰŬ ůŰɞɘɢŮɑŬ infault əŬɘ outfault ˊɞɡ Ŭűɞɟɞɨɜ ůűɎɚɛŬŰŬ ɛɖɜɡɛɎŰɤɜ 

Ůɘůɧŭɞɡ əŬɘ Ůɝɧŭɞɡ ŬɜŰɑůŰɞɘɢŬ.  

o binding: əŬɗɞɟɑɕŮɘ Űɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ (ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ, ɛɞɟűɞˊɞɑɖůɖ 

ɛɖɜɨɛŬŰɞɠ) ɔɘŬ əɎɗŮ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ůűɎɚɛŬ ůŮ ɛɘŬ ŭɘŮˊŬűɐ ɞˊɧŰŮ ɡˊɎɟɢŮɘ 

ŬɜŰɘůŰɞɘɢɑŬ ŬɜɎɛŮůŬ ůŰŬ ůŰɞɘɢŮɑŬ Űɞɡ əŬɘ ɛɘŬɠ ŭɘŮˊŬűɐɠ 

o service: ˊɟɞůŭɘɞɟɑɕŮɘ ůŮ ˊɞɘɎ ŰŮɟɛŬŰɘəɎ ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ əɎɗŮ ŭɘŮˊŬűɐ, əŬɘ 

ˊŮɟɘɏɢŮɘ ɏɜŬ ɖ ˊŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ endpoint, ŰŬ ɞˊɞɑŬ əŬɗɞɟɑɕɞɡɜ Űɖ ŭɘŮɨɗɡɜůɖ 

ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ ɛɘŬ ɡˊɖɟŮůɑŬ 

ũɘŬ Űɞɜ Ŭəɟɘɓɐ ɞɟɘůɛɧ ɛɑŬɠ WSDL 2.0 ˊŮɟɘɔɟŬűɐɠ ɧɛɤɠ ŭŮɜ Ŭɟəɞɨɜ ɛɧɜɞ ŰŬ ˊŬɟŬˊɎɜɤ 

ůŰɞɘɢŮɑŬ, Ŭűɞɨ ɖ WSDL 2.0 ɗɏŰŮɘ ůɖɛŬůɘɞɚɞɔɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůŮ ɡɣɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ Ŭˊɧ 

Űɞɡɠ ŭɞɛɘəɞɨɠ əŬɘ ůɡɜŰŬəŰɘəɞɨɠ ˊɞɡ əŬɚɨˊŰɞɡɜ ŰŬ XML Infoset əŬɘ Schema. ũɘŬ ŬɡŰɧɜ Űɞɜ 

ɚɧɔɞ, ɐŰŬɜ ŬɜŬɔəŬɑŬ ɖ ˊɟɞůɗɐəɖ Űɞɡ component model (ȺɘəɧɜŬ 8), ɛɑŬɠ ŬűŬɘɟŮŰɘəɐɠ 

ˊŮɟɘɔɟŬűɐɠ ůŮ ɡɣɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ əŬŰŬɔɟɎɣŮɘ Űɖɜ ůɖɛŬůɑŬ ɛɘŬɠ 

WSDL 2.0 ˊŮɟɘɔɟŬűɐɠ. [82] 

 

ȺɘəɧɜŬ 8. ɇɞ component model ɛɘŬɠ WSDL 2.0 ˊŮɟɘɔɟŬűɐɠ. [82] 
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3.1.2. ɄŬɟŬŭŮɑɔɛŬŰŬ 

3.1.2.1. reservationList.wsdl 

ɇɞ ˊŬɟŬəɎŰɤ WSDL 2.0 ɏɔɔɟŬűɞ ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ 

ŮˊɘůŰɟɏűŮɘ Űɘɠ əɟŬŰɐůŮɘɠ Ůɜɧɠ ɝŮɜɞŭɞɢŮɑɞɡ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ˊŬɟɏɢŮɘ ɛɘŬ 

ɚŮɘŰɞɡɟɔɑŬ (operation), ɖ ɞˊɞɑŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮˊɘůŰɟɞűɐɠ ɧɚɤɜ Űɤɜ əɟŬŰɐůŮɤɜ ŬɚɚɎ əŬɘ 

ɛɏɟɞɠ ŬɡŰɩɜ ŬɜɎɚɞɔŬ ɛŮ əɎˊɞɘɞ əɟɘŰɐɟɘɞ ŬɜŬɕɐŰɖůɖɠ. ɇŬ əɟɘŰɐɟɘŬ ŬɜŬɕɐŰɖůɖɠ ɛˊɞɟɞɨɜ ɜŬ 

ŮɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Űɖɠ əɟɎŰɖůɖɠ, ɖ ɖɛŮɟɞɛɖɜɑŬ Ůɘůɧŭɞɡ əŬɘ ɖ ɖɛŮɟɞɛɖɜɑŬ Ůɝɧŭɞɡ [82]. 

Ɇəɞˊɧɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬɟŬŭŮɑɔɛŬŰɞɠ, ˊɞɡ ˊŬɟɏɢŮŰŬɘ ůŰɞ primer Űɞɡ ˊɟɞŰɨˊɞɡ WSDL 2.0, 

ŮɑɜŬɘ ɜŬ ŮˊɘŭŮɑɝŮɘ ŰŬ ŬűŬɘɟŮŰɘəɎ (abstract) əŬɘ ŰŬ ůɡɔəŮəɟɘɛɏɜŬ (concrete) ŰɛɐɛŬŰŬ ɛɘŬɠ ŰɏŰɞɘŬɠ 

ˊŮɟɘɔɟŬűɐɠ. ȼ ŬˊŮɘəɧɜɘůɖ ɏɢŮɘ ɔɑɜŮɘ ɛŮ ɢɟɐůɖ ůɢɞɚɑɤɜ, əŬɗɩɠ əŬɘ ɛŮ Űɖɜ ˊŬɟŬəɎŰɤ ɢɟɤɛŬŰɘəɐ 

əɤŭɘəɞˊɞɑɖůɖ:  

Abstract Type Â Abstract Interface  Â 

Concrete Binding with SOAP Â Concrete Service  

 

Â 

 
<?xml version="1.0" encoding="utf - 8" ?>  

<description  

        xmlns="http://www.w3.org/ns/wsdl"  

        targetNamesp ace="http://greath.example.com/2004/services/reservationList"  

        xmlns:tns="http://greath.example.com/2004/services/reservationList"  

        xmlns:details="http://greath.example.com/2004/schemas/reservationDetails"  

        xmlns:list="http://greath.ex ample.com/2004/schemas/reservationList"  

        xmlns:wsoap="http://www.w3.org/ns/wsdl/soap"  

        xmlns:xs="http://www.w3.org/2001/XMLSchema">  

 

        <documentation>  

                This document describes the GreatH Reservation List Web  

                services. Use this service to retrieve lists of reservations  

                based on a variety of search criteria.  

        </documentation>  

 

<! --  Abstract Type -- > 

        <types>  

                <xs:import  

   namespace="http://greath.example.com/2004/ schemas/reservationDetails"  

                        schemaLocation="reservationDetails.xsd" />  

                <xs:import  

    namespace="http://greath.example.com/2004/schemas/reservationList"  

                        schemaLocation="reservationList.xsd" />  

        </types>  

 

<! --  Abstract Interface -- > 

        <interface name="reservationListInterface">  

 

                <operation name="retrieve"  

                        pattern="http://www.w3.org/ns/wsdl/in - out">  

                        <input messageLabel=" In" element="#none" />  

                        <output messageLabel="Out" element="list:reservationList" />  

                </operation>  
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                <operation name="retrieveByConfirmationNumber"  

                        pattern="http://www.w3.org/ns/w sdl/in - out">  

                        <input messageLabel="In"  

                                element="details:confirmationNumber" />  

                        <output messageLabel="Out" element="list:reservationList" />  

                </operation>  

 

                <operation name="retrieveByCheckInDate"  

                        pattern="http://www.w3.org/ns/wsdl/in - out">  

                        <input messageLabel="In" element="details:checkInDate" />  

                        <output messageLabel="Out" elemen t="list:reservationList" />  

                </operation>  

 

                <operation name="retrieveByCheckOutDate"  

                        pattern="http://www.w3.org/ns/wsdl/in - out">  

                        <input messageLabel="In" element="details:checkOu tDate" />  

                        <output messageLabel="Out" element="list:reservationList" />  

                </operation>  

 

        </interface>  

 

<! --  Concrete Binding with SOAP -- > 

        <binding name="reservationListSOAPBinding"  

                interf ace="tns:reservationListInterface"  

                type="http://www.w3.org/ns/wsdl/soap"  

                wsoap:protocol="http://www.w3.org/2003/05/soap/bindings/HTTP/">  

 

                <operation ref="tns:retrieve"  

                        wsoap:mep="http: //www.w3.org/2003/05/soap/mep/request -  

    response" />  

 

                <operation ref="tns:retrieveByConfirmationNumber"  

                        wsoap:mep="http://www.w3.org/2003/05/soap/mep/request -  

    response" />  

 

                <operation ref="tns: retrieveByCheckInDate"  

                        wsoap:mep="http://www.w3.org/2003/05/soap/mep/request -  

    response" />  

 

                <operation ref="tns:retrieveByCheckOutDate"  

                        wsoap:mep="http://www.w3.org/2003/05/soap/mep/reques t -  

    response" />  

        </binding>  

 

<! --  Concrete Service -- > 

        <service name="reservationListService"  

                interface="tns:reservationListInterface">  

 

                <endpoint name="reservationListEndpoint"  

                        bind ing="tns:reservationListSOAPBinding"  

                        address="http://greath.example.com/2004/reservationList" />  

        </service>  

 

</description>  

 

3.1.2.2. GreatH.wsdl 

ɇɞ ˊŬɟŬəɎŰɤ ɏɔɔɟŬűɞ WSDL 2.0, ˊɞɡ Ůˊɑůɖɠ ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ Űɞɡ primer Űɞɡ ˊɟɞŰɨˊɞɡ WSDL 

2.0, ˊŮɟɘɔɟɎűŮɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ əɟŬŰɐůŮɤɜ Ůɜɧɠ ɡˊɞɗŮŰɘəɞɨ ɝŮɜɞŭɞɢŮɑɞɡ ˊɞɡ 

ɞɜɞɛɎɕŮŰŬɘ Hotel GreatH. ȼ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ɏɢŮɘ ɛɑŬ ɛɧɜɞ ɚŮɘŰɞɡɟɔɑŬ 

(operation), ɖ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ůŬɜ Ůɑůɞŭɞ Űɖɜ ɖɛŮɟɞɛɖɜɑŬ Ůɘůɧŭɞɡ (check-in date), Űɖɜ 

ɖɛŮɟɞɛɖɜɑŬ Ůɝɧŭɞɡ (check-out date) əŬɘ Űɞ Ůɑŭɞɠ Űɞɡ ŭɤɛŬŰɑɞɡ ˊɞɡ ɗɏɚŮɘ ɜŬ əɚŮɑůŮɘ ɞ ɢɟɐůŰɖɠ. 

ɆŰɖɜ ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮɘ Ŭɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɞ ŭɤɛɎŰɘɞ ůɨɛűɤɜɞ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ, əŬɘ Ŭɜ ɓɟŮɘ, 

ŮˊɘůŰɟɏűŮɘ ɏɜŬɜ Ŭɟɘɗɛɧ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ɖɛŮɟɐůɘŬ ɢɟɏɤůɐ Űɞɡ. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɞ 
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ŭɤɛɎŰɘɞ ŮˊɘůŰɟɏűŮɘ 0, Ůɜɩ Ŭɜ ŭŮɜ ŭɧɗɖəŬɜ ůɤůŰɎ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ŮˊɘůŰɟɏűŮɘ ɛɐɜɡɛŬ 

ůűɎɚɛŬŰɞɠ [82]. 

Ɇəɞˊɧɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ŮɑɜŬɘ ɜŬ ŮˊɘŭŮɑɝŮɘ ŰŬ ɓŬůɘəɎ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ 

WSDL 2.0 ˊŮɟɘɔɟŬűɐɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ ɡˊɖɟŮůɑŬ. ȼ 

ŬˊŮɘəɧɜɘůɖ ɏɢŮɘ ɔɑɜŮɘ ɛŮ ɢɟɐůɖ ůɢɞɚɑɤɜ, əŬɗɩɠ əŬɘ ɛŮ Űɖɜ ˊŬɟŬəɎŰɤ ɢɟɤɛŬŰɘəɐ əɤŭɘəɞˊɞɑɖůɖ: 

Documentation, Interface, Binding, Service. 

<?xml version="1.0" encoding="utf - 8" ?>  

<description  

    xmlns="http://www.w3.org/ns/wsdl"  

    target Namespace= "http://greath.example.com/2004/wsdl/resSvc"  

    xmlns:tns= "http://greath.example.com/2004/wsdl/resSvc"  

    xmlns:ghns = "http://greath.example.com/2004/schemas/resSvc"  

    xmlns:wsoap= "http://www.w3.org/ns/wsdl/soap"  

    xmlns:soap="http://ww w.w3.org/2003/05/soap - envelope"  

    xmlns:wsdlx= "http://www.w3.org/ns/wsdl - extensions">  

 

<! --  Documentation -- > 

  <documentation>  

    This document describes the GreatH Web service.  Additional  

    application - level requirements for use of this service --  

    beyond what WSDL 2.0 is able to describe --  are available  

    at http://greath.example.com/2004/reservation - documentation.html  

  </documentation>  

 

  <types>  

    <xs:schema  

        xmlns:xs="http://www.w3.org/2001/XMLSchema"  

        targetNamespace="ht tp://greath.example.com/2004/schemas/resSvc"  

        xmlns="http://greath.example.com/2004/schemas/resSvc">  

 

      <xs:element name="checkAvailability" type="tCheckAvailability"/>     

      <xs:complexType name="tCheckAvailability">      

        <xs:sequen ce>       

          <xs:element  name="checkInDate" type="xs:date"/>       

          <xs:element  name="checkOutDate" type="xs:date"/>       

          <xs:element  name="roomType" type="xs:string"/>       

        </xs:sequence>      

      </xs:complexType>     

             

      <xs:element name="checkAvailabilityResponse" type="xs:double"/>     

     

      <xs:element name="invalidDataError" type="xs:string"/>     

 

    </xs:schema>     

  </types>  

   

<! --  Interface -- > 

  <interface  name = "reservationInterfa ce" >  

 

    <fault name = "invalidDataFault"  

            element = "ghns:invalidDataError"/>  

    

    <operation name="opCheckAvailability"  

            pattern="http://www.w3.org/ns/wsdl/in - out"  

            style="http://www.w3.org/ns/wsdl/style/iri"  

            wsdlx:safe = "true">  

        <input messageLabel="In"  

              element="ghns:checkAvailability" />  

        <output messageLabel="Out"  

              element="ghns:checkAvailabilityResponse" />  

        <outfault ref="tns:invalidDataFault" messageLa bel="Out"/>  

    </operation>  

  </interface>  

 

<! --  Binding -- > 

  <binding name="reservationSOAPBinding"  

          interface="tns:reservationInterface"  



44 

 

          type="http://www.w3.org/ns/wsdl/soap"  

          wsoap:protocol="http://www.w3.org/2003/05/soap/b indings/HTTP/">  

  

    <fault ref="tns:invalidDataFault"  

      wsoap:code="soap:Sender"/>  

 

    <operation ref="tns:opCheckAvailability"  

      wsoap:mep="http://www.w3.org/2003/05/soap/mep/soap - response"/>  

  </binding>  

 

<! --  Service -- > 

  <service name="rese rvationService"  

       interface="tns:reservationInterface">  

 

     <endpoint name="reservationEndpoint"  

               binding="tns:reservationSOAPBinding"  

               address ="http://greath.example.com/2004/reservation"/>  

         

  </service>  

 

</desc ription>  

 

3.1.3. ȷɜŬɕɐŰɖůɖ 

ȼ ŬɜŬɚɡŰɘəɐ ɛŮɚɏŰɖ Űɞɡ ˊɟɞŰɨˊɞɡ WSDL ˊɞɡ ˊɟɞɖɔɐɗɖəŮ ůəɞˊɧ ŮɑɢŮ Űɖɜ ŮɝɞɘəŮɑɤůɖ ɛŮ ŰŬ 

ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ WSDL. ȾŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ ůɡɛɓɎɚɚŮɘ ɛŮ ɏɜŬɜ 

ɝŮɢɤɟɘůŰɧ Űɟɧˊɞ ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ ˊŬɟŬˊɎɜɤ ůŰɖɜ ˊɚɖɟɧŰɖŰŬ Űɞɡ ˊɟɞŰɨˊɞɡ. ɋůŰɧůɞ, ɔɘŬ Űɖɜ 

ŬɜŬɕɐŰɖůɖ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞɜ ůəɞˊɧ Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ ˊɞɡ əŬŰŬůəŮɡɎɕŮŰŬɘ, ɛɧɜɞ ɏɜŬ ɛɏɟɞɠ Ŭˊɧ ŬɡŰɎ ŰŬ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ ˊɟɞůűɏɟɞɡɜ 

ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ - ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɛŮ əɎˊɞɘɞ Űɟɧˊɞ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ˊɞɡ 

ˊɟɞůűɏɟŮɘ ɖ ɡˊɖɟŮůɑŬ. 

Ʉɟɘɜ ˊɟɞůŭɘɞɟɘůɗɞɨɜ ŰŬ ůɡɔəŮəɟɘɛɏɜŬ ůɖɛŮɑŬ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ŭɨɞ 

ˊɞɚɨ ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ ŬɡŰɧ Űɞɜ ůəɞˊɧ ɓɟɑůəɞɜŰŬɘ ŮəŰɧɠ Űɖɠ ˊŮɟɘɔɟŬűɐɠ. 

ɇŬ ŭɨɞ ŬɡŰɎ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ: 

Á ȼ ŭɘŮɨɗɡɜůɖ ɧˊɞɡ ŮɜŰɞˊɑůɗɖəŮ ɖ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ.  

ɇŬ URL ŬɡŰɎ ɗŬ ŬˊɞŰŮɚɞɨɜ Űɞ ɞɡůɘŬůŰɘəɧ əɞɛɛɎŰɘ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ 

ŮˊɘůŰɟɏűɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ, ŭɑɜɞɜŰŬɠ Űɞɡ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬəŬŰŮɡɗɡɜɗŮɑ ůŮ ɛɘŬ 

ˊŮɟɘɔɟŬűɐ əŬŰɎ Űɟɧˊɞ ŬɜŰɑůŰɞɘɢɞ ɛŮ Űɖɜ ŬɜŬəŬŰŮɨɗɡɜůɖ ůŮ ůɢŮŰɘəɏɠ ɛŮ Űɖɜ ŮˊŮɟɩŰɖůɖ 

ɘůŰɞůŮɚɑŭŮɠ ůŰɘɠ ůɡɛɓŬŰɘəɏɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ. 

Á ɇɞ ɧɜɞɛŬ Űɞɡ ŬɟɢŮɑɞɡ Űɖɠ ˊŮɟɘɔɟŬűɐɠ. 

ɇɞ ɧɜɞɛŬ ůɡɜɐɗɤɠ ůɡɛɓŬŭɑɕŮɘ ɛŮ Űɞ ɧɜɞɛŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ ˊɞɡ ɗŬ ŭɞɨɛŮ ˊŬɟŬəɎŰɤ. 

ɋůŰɧůɞ ɔɘŬ ɜŬ ŭɘŬůűŬɚɘůŰɞɨɜ əŬɘ ɞɘ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ŬɡŰɧ ŭŮɜ ůɡɛɓŬɑɜŮɘ əɟŬŰɎɛŮ əŬɘ 
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Űɞ ɧɜɞɛŬ Űɞɡ ŬɟɢŮɑɞɡ Űɞ ɞˊɞɑɞ ŮɑɗɘůŰŬɘ ɜŬ ŮɑɜŬɘ ˊŮɟɘɔɟŬűɘəɧ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ˊɞɡ 

ˊɟɞůűɏɟŮŰŬɘ. 

ɇŬ ŭɨɞ ˊŬɟŬˊɎɜɤ ŮɝɤŰŮɟɘəɎ ůŰɞɘɢŮɑŬ ůɡɛɓɎɚɚɞɡɜ əɡɟɑɤɠ ůŰɖɜ ŬɜŬɔɜɩɟɘůɖ əŬɘ 

ŭɘŮɡɗɡɜůɘɞŭɧŰɖůɖ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ. ȷɜŰɑɗŮŰŬ, ŰŬ ůŰɞɘɢŮɑŬ ŮəŮɑɜŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ŰɛɐɛŬŰŬ Űɖɠ 

ˊŮɟɘɔɟŬűɐɠ ˊɟɞůűɏɟɞɡɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ əŬɗɘůŰɎ ŭɡɜŬŰɧ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ 

ˊŬɟŮɢɧɛŮɜɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ. ɇŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ŮɑɜŬɘ: 

Á ɇŬ əɎɗŮ Ůɑŭɞɡɠ ɞɜɧɛŬŰŬ (names) ůŰɖɜ ˊŮɟɘɔɟŬűɐ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ŰŬ tags ůŰŬ ɞˊɞɑŬ 

ŮɛűŬɜɑɕɞɜŰŬɘ. 

ɇŬ ɞɜɧɛŬŰŬ Ůɝ ɞɟɘůɛɞɨ ŮɑɜŬɘ ˊŮɟɘɔɟŬűɘəɎ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ůŬűɐɠ ɞ ůəɞˊɧɠ Űɞɡɠ. ȼ 

ˊɚɖɟɞűɞɟɑŬ əɎɗŮ ɞɜɧɛŬŰɞɠ ŮɑɜŬɘ ɢɟɐůɘɛɖ Ŭűɞɨ Űɞ ůɨɜɞɚɞ ɧɚɤɜ Űɤɜ ɞɜɞɛɎŰɤɜ ŭɑɜɞɡɜ 

ɛɘŬ ůŬűɐ ŮɘəɧɜŬ Űɞɡ Űɨˊɞɡ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ. ɄŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ɧɜɞɛŬ 

Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ ɛŬɕɑ ɛŮ ɎɚɚŬ ɚɘɔɧŰŮɟɞ ˊɟɞűŬɜɐ 

ɞɜɧɛŬŰŬ. 

Á ȼ ŰŮəɛɖɟɑɤůɖ (documentation) Űɖɠ ˊŮɟɘɔɟŬűɐɠ əŬɘ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ. 

ȼ ŰŮəɛɖɟɑɤůɖ ŬˊɞŰŮɚŮɑ ˊɟɞŬɘɟŮŰɘəɧ ůŰɞɘɢŮɑɞ Ůɜɧɠ WSDL 2.0 ŮɔɔɟɎűɞɡ. ɄŬɟɧɚɞ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ɛɏůŬ ůŮ ɏɜŬ ŬɟɢŮɑɞ WSDL 2.0, ˊɟɧəŮɘŰŬɘ ɔɘŬ əŮɑɛŮɜɞ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ 

Ŭɜɗɟɩˊɞɡɠ (human readable text). ɄŬɟɏɢŮɘ ŭɘɎűɞɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɡˊɖɟŮůɑŬ əŬɘ 

ůɡɜɐɗɤɠ ˊŬɟŬɗɏŰŮɘ əɎˊɞɘɞ link ɔɘŬ ŮɝɤŰŮɟɘəɐ ŬɜŬɚɡŰɘəɧŰŮɟɖ ŰŮəɛɖɟɑɤůɖ. ȾŬŰɎ Űɟɧˊɞ 

ŬɜŰɑůŰɞɘɢɞ ɛŮ Űɖɜ ŰŮəɛɖɟɑɤůɖ Űɖɠ ˊŮɟɘɔɟŬűɐɠ, ɞɘ ŰŮəɛɖɟɘɩůŮɘɠ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ 

ŮɝɡˊɖɟŮŰɞɨɜ Űɞɜ ɑŭɘɞ ůəɞˊɧ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ŰɛɐɛŬ 

ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ˊɚɖɟɞűɞɟɑŬɠ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ 

ŮˊɘůŰɟɏűŮɘ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɧˊɤɠ ůɡɛɓŬɑɜŮɘ ɛŮ ŰŬ snippets ůŰɘɠ ůɡɛɓŬŰɘəɏɠ 

ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ. 

Á Ƀɘ Ůɑůɞŭɞɘ (inputs) əŬɘ ɏɝɞŭɞɘ (outputs) Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ. 

Ƀɘ ɚŮɘŰɞɡɟɔɑŮɠ ŬˊɞŰŮɚɞɨɜ Űɘɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ɖ ɡˊɖɟŮůɑŬ. Ƀɘ 

Ůɑůɞŭɞɘ əŬɘ ɞɘ ɏɝɞŭɞɘ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ˊŬɟɏɢɞɡɜ Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ, Ůɜɩ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ ůŬɜ əɟɘŰɐɟɘŬ ůɨɜɗŮŰɖɠ ŬɜŬɕɐŰɖůɖɠ. 

 

3.2.  SAWSDL 
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3.2.1. ɄŮɟɘɔɟŬűɐ 

ȳˊɤɠ ŭɘŬˊɘůŰɩɗɖəŮ, ɞɘ WSDL 2.0 ˊŮɟɘɔɟŬűɏɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ 

ůŰɞ ůɡɜŰŬəŰɘəɧ ŮˊɑˊŮŭɞ əŬɘ Ůˊɞɛɏɜɤɠ ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŭŮɜ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 

ŬˊɞŰɡˊɩůɞɡɜ Űɘɠ ŬˊŬɘŰɐůŮɘɠ əŬɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ɛŮ Űɟɧˊɞ 

əŬŰŬɜɞɖŰɧ Űɧůɞ Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ ɧůɞ əŬɘ Ŭˊɧ Űɞɜ ɡˊɞɚɞɔɘůŰɐ. 

ȼ SAWSDL (Semantic Annotations for Web Services Description Language) [65] ŬˊɞŰŮɚŮɑ 

ŮˊɏəŰŬůɖ Űɖɠ WSDL ůɨɛűɤɜŬ ɛŮ Űɞɡɠ əŬɜɧɜŮɠ ŮˊŮəŰŬůɘɛɧŰɖŰŬɠ ˊɞɡ ɞɟɑɕɞɡɜ ŰŬ ˊɟɧŰɡˊŬ Űɤɜ 

WSDL 1.0, WSDL 2.0 əŬɘ XML Schema. Ɇəɞˊɧɠ Űɖɠ ŮɑɜŬɘ ɖ ˊɟɞůɗɐəɖ ůɖɛŬůɘɞɚɞɔɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŮ WSDL ˊŮɟɘɔɟŬűɏɠ, ŭɘŬŰɖɟɩɜŰŬɠ ˊɚɐɟɖ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛŮ ŰŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ˊɟɧŰɡˊŬ. ȼ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚɖɟɞűɞɟɑŬ ɛˊɞɟŮɑ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ ɛŮ ŬɡŰɧɜ 

Űɞɜ Űɟɧˊɞ ůŮ ɡˊɎɟɢɞɜŰŬ WSDL ŬɟɢŮɑŬ. ȺɔəɟɑɗɖəŮ ůŬɜ ˊɟɧŰɡˊɞ Ŭˊɧ Űɞ W3C Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 

2007. 

ȼ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚɖɟɞűɞɟɑŬ ŬˊɞŰɡˊɩɜŮŰŬɘ ɛŮ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ (semantic 

annotations), ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ XML ɢŬɟŬəŰɖɟɘůŰɘəɎ (attributes) ˊɞɡ ˊɟɞůŰɑɗŮɜŰŬɘ ůŰɖɜ WSDL 

ˊŮɟɘɔɟŬűɐ ɐ ůŮ əɎˊɞɘɞ ůɢŮŰɘɕɧɛŮɜɞ XML Schema, ɤɠ ŮˊɘůɖɛɎɜůŮɘɠ ůŰɞ ŬɜŰɑůŰɞɘɢɞ XML 

ůŰɞɘɢŮɑɞ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ. ȼ ɢɟɐůɖ Űɞɡɠ ŮˊɘŰɟɏˊŮɘ ůŰɖɜ WSDL ˊŮɟɘɔɟŬűɐ ɜŬ ŬɜŬűŮɟɗŮɑ ůŮ 

ɏɜɜɞɘŮɠ (concepts) ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ůɖɛŬůɘɞɚɞɔɘəɎ ɛɞɜŰɏɚŬ.  

Ƀɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ ŮɑɜŬɘ ŭɨɞ Ůɘŭɩɜ 

Á ŬɜŬɔɜɤɟɘůŰɘəɎ ůŮ ɏɜɜɞɘŮɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɛɘŬ ɞɜŰɞɚɞɔɑŬ (ontology)  

Á ŬɜŬɔɜɤɟɘůŰɘəɎ ŬɜŰɘůŰɞɘɢɑůŮɤɜ (mappings) Ŭˊɧ WSDL ůŰɞɘɢŮɑŬ ůŮ ɏɜɜɞɘŮɠ əŬɘ 

ŬɜŰɑůŰɟɞűŬ.  

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŮɠ Ŭˊɧ Űɖɜ ɔɚɩůůŬ 

ˊŮɟɘɔɟŬűɐɠ əɎɗŮ ɞɜŰɞɚɞɔɑŬɠ (ontology expression language) ŬɚɚɎ əŬɘ Ŭˊɧ Űɖɜ ɔɚɩůůŬ 

ŬɜŰɘůŰɞɑɢɘůɖɠ (mapping language). 

Ƀɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ Ůˊɘˊɚɏɞɜ 

ˊɚɖɟɞűɞɟɘɩɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ, ɩůŰŮ ɜŬ ŭɖɛɞůɘŮɡɗŮɑ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ůŮ ɏɜŬɜ 

əŬŰɎɚɞɔɞ (registry). Ⱥˊɑůɖɠ, ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ŭɡɜŬɛɘəɐ ŬɜŬəɎɚɡɣɖ (discovery) Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, əŬɘ ůŰɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ ŭɘŬŭɘəŬůɘɩɜ ůɢŮŰɘəɩɜ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɖ ůɨɜɗŮůɖ (composition), Űɖɜ ŮəŰɏɚŮůɖ 

(execution) əŬɘ Űɖ ůɡɜŮɟɔŬůɑŬ (orchestration) Űɞɡɠ [33][65]. ɇɏɚɞɠ, ɛˊɞɟɞɨɜ ɜŬ ŭɘŮɡəɞɚɨɜɞɡɜ 
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Űɖ ɛŮŰŬŰɟɞˊɐ ɡˊŬɟɢɧɜŰɤɜ ŮűŬɟɛɞɔɩɜ ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, Ŭűɞɨ ŮɛˊɚɞɡŰɑɕɞɡɜ Űɖɜ 

ŮəűɟŬůŰɘəɧŰɖŰŬ Űɤɜ WSDL ˊŮɟɘɔɟŬűɩɜ, ɛŮ ŬˊɩŰŮɟɞ ůŰɧɢɞ Űɖɜ ɞɚɞəɚɐɟɤůɖ ŮˊɘɢŮɘɟɖůɘŬəɩɜ 

ŭɘŬŭɘəŬůɘɩɜ (business process integration) [57]. 

ɀɘŬ ˊŮɟɘɔɟŬűɐ ůŮ SAWSDL ɏɢŮɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ WSDL ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ, əŬɗɩɠ əŬɘ 

əɎˊɞɘŬ Ůˊɘˊɚɏɞɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮˊɏəŰŬůɖɠ. ȷəɞɚɞɡɗŮɑ ɖ ˊŮɟɘɔɟŬűɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ŮˊɏəŰŬůɖɠ  ˊɞɡ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ SAWSDL: 

ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŮˊɏəŰŬůɖɠ modelReference (ŬɜŬűɞɟɎ ɛɞɜŰɏɚɞɡ) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ɐ 

ˊŮɟɘůůɧŰŮɟŬ URI, ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ ŬɜŬɔɜɤɟɘůŰɘəɎ Ůɜɜɞɘɩɜ / ŭŮɑɢɜɞɡɜ ůŮ ɏɜɜɞɘŮɠ ůŮ 

ůɖɛŬůɘɞɚɞɔɘəɎ ɛɞɜŰɏɚŬ. Ɇəɞˊɧɠ Űɖɠ ŬɜŰɘůŰɞɑɢɘůɖɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ ůɖɛŬůɘɞɚɞɔɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ɔɘŬ Űɞ ůŰɞɘɢŮɑɞ Űɖɠ WSDL ˊŮɟɘɔɟŬűɐɠ ɐ Űɞɡ XML Schema ˊɞɡ ŮɑɜŬɘ ŬɜŰɘəŮɑɛŮɜɞ 

Űɖɠ ŮˊɘůɐɛŬɜůɖɠ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŰɞˊɞɗŮŰɐůŮɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ ůŮ 

ɞɟɘůɛɞɨɠ Űɨˊɤɜ, ŭɖɚɩůŮɘɠ ůŰɞɘɢŮɑɤɜ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ůɜɧɠ XML Schema ŬɚɚɎ əŬɘ ůŮ 

ŭɘŮˊŬűɏɠ, ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ůűɎɚɛŬŰŬ Ůɜɧɠ WSDL ŬɟɢŮɑɞɡ. 

ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮˊɏəŰŬůɖɠ ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ liftingSchemaMapping əŬɘ 

loweringSchemaMapping ˊɟɞůŰɑɗŮɜŰŬɘ ůŰɘɠ ŭɖɚɩůŮɘɠ ůŰɞɘɢŮɑɤɜ əŬɘ Űɨˊɤɜ Ůɜɧɠ XML Schema 

ɔɘŬ Űɖɜ ŮɝɞɛɎɚɡɜůɖ Űɖɠ ŬɜŰɘůŰɞɑɢɘůɖɠ ŬɜɎɛŮůŬ ůŰŬ ůŰɞɘɢŮɑŬ Űɖɠ XML əŬɘ Űɞɡ ůɖɛŬůɘɞɚɞɔɘəɞɨ 

ɛɞɜŰɏɚɞɡ, ɧŰŬɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɘŬűɞɟɏɠ. 

Ƀɘ ŬɜŬűɞɟɏɠ ɛɞɜŰɏɚɤɜ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛŮ ŮˊɘŰɡɢɑŬ ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɑůɞɡɜ Ŭɜ ɛɘŬ 

ɡˊɖɟŮůɑŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ Ůɜɧɠ ˊŮɚɎŰɖ ɛŮ ɓɎůɖ Űɖɜ ůɖɛŬůɘɞɚɞɔɑŬ. ɋůŰɧůɞ, ŭŮɜ 

ŮɔɔɡɩɜŰŬɘ ɧŰɘ ŭŮɜ ɗŬ ɡˊɎɟɢɞɡɜ ŭɘŬűɞɟɏɠ ŬɜɎɛŮůŬ ůŰɞ ůɖɛŬůɘɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ əŬɘ ůŰɖɜ ŭɞɛɐ 

Űɤɜ Ůɘůɧŭɤɜ əŬɘ Ůɝɧŭɤɜ. ȷɜ ɡˊɎɟɢɞɡɜ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭɘŬűɞɟɏɠ, ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ɢɟɐůɖ Űɤɜ 

liftingSchemaMapping əŬɘ loweringSchemaMapping. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɏůŰɤ ˊɤɠ ɏɜŬɠ ˊŮɚɎŰɖɠ 

ɏɢŮɘ ŭɩůŮɘ Űɞ ɧɜɞɛŬ Űɞɡ əŬɘ Űɞ Ůˊɩɜɡɛɞ Űɞɡ ůŬɜ ŭŮŭɞɛɏɜŬ Ůɜɩ ɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬˊŬɘŰŮɑ 

ŮɜɘŬɑɞ Űɞ ɞɜɞɛŬŰŮˊɩɜɡɛɞ. ȰɜŬ lowering schema mapping ɗŬ ɏˊŬɘɟɜŮ ŰŬ ůɖɛŬůɘɞɚɞɔɘəɎ 

ŭŮŭɞɛɏɜŬ Űɞɡ ˊŮɚɎŰɖ / ɢɟɐůŰɖ əŬɘ ɗŬ ŰŬ ɛŮŰɏŰɟŮˊŮ ůŮ XML, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɗŬ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨůŮ Űɖɜ ůɡɜɏɜɤůɖ ɩůŰŮ ɜŬ ˊŬɟŬɢɗŮɑ ŮɜɘŬɑɞ Űɞ ɞɜɞɛŬŰŮˊɩɜɡɛɞ. 

ȼ ŬɜŰɘůŰɞɘɢɑŬ ˊŮɟɘůůɧŰŮɟɤɜ Űɖɠ ɛɑŬɠ ůɖɛŬůɘɞɚɞɔɘəɩɜ ŮˊɘůɖɛɎɜůŮɤɜ ůŮ ɏɜŬ WSDL ůŰɞɘɢŮɑɞ 

ŮˊɘŰɟɏˊŮŰŬɘ Ŭˊɧ Űɖɜ SAWSDL, ŮɑŰŮ ŬɡŰɎ ŮɑɜŬɘ ůɢɐɛŬŰŬ ŬɜŰɘůŰɞɑɢɘůɖɠ ŮɑŰŮ ŬɜŬűɞɟɏɠ ɛɞɜŰɏɚɞɡ. 

ɄɞɚɚŬˊɚɎ ůɢɐɛŬŰŬ ŬɜŰɘůŰɞɑɢɘůɖɠ ŮɟɛɖɜŮɨɞɜŰŬɘ ůŬɜ ŮɜŬɚɚŬəŰɘəɏɠ Ůˊɘɚɞɔɏɠ, Ůɜɩ ɧɚŮɠ ɞɘ 

ŬɜŬűɞɟɏɠ ɛɞɜŰɏɚɞɡ ɘůɢɨɞɡɜ, ɢɤɟɑɠ ɧɛɤɠ ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɚɞɔɘəɐ ůɢɏůɖ ɛŮŰŬɝɨ Űɞɡɠ. 
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ȼ ˊɟɞůɗɐəɖ ůɖɛŬůɘɞɚɞɔɘəɩɜ ŮˊɘůɖɛɎɜůŮɤɜ ůŮ ɛɘŬ ˊŮɟɘɔɟŬűɐ WSDL ɛˊɞɟŮɑ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ŮɝɤŰŮɟɘəɎ ɛŮ Űɖɜ ɢɟɐůɖ ˊɟɞŮˊŮɝŮɟɔŬůɑŬɠ XSLT (Extensible Stylesheet 

Language Transformations) [89] ɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ RDF (Resource Description Framework) 

[85]. 

 

3.2.2. ɄŬɟɎŭŮɘɔɛŬ 

ɇɞ ˊŬɟɎŭŮɘɔɛŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞ ˊɟɧŰɡˊɞ Űɤɜ ůɖɛŬůɘɞɚɞɔɘəɩɜ 

ŮˊɘůɖɛɎɜůŮɤɜ əŬɘ ŬűɞɟɎ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ˊŬɟŬɔɔŮɚɘɩɜ. ȼ ɡˊɖɟŮůɑŬ ɏɢŮɘ ɛɘŬ 

ɚŮɘŰɞɡɟɔɑŬ (operation) ɖ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ůŬɜ Ůɑůɞŭɞ Űɞɜ Ŭɟɘɗɛɧ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡ ɢɟɐůŰɖ əŬɘ 

ɛɘŬ ɚɑůŰŬ Ŭˊɧ əɤŭɘəɞɨɠ (Universal Product Codes) ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɟɞɠ 

ˊŬɟŬɔɔŮɚɑŬ ŬɚɚɎ əŬɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ əɎɗŮ ŬɜŰɘəŮɘɛɏɜɞɡ. ɆŬɜ ɏɝɞŭɞɠ ŮˊɘůŰɟɏűŮŰŬɘ ɖ 

əŬŰɎůŰŬůɖ Űɖɠ ˊŬɟŬɔɔŮɚɑŬɠ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɔɑɜŮɘ ŬˊɞŭŮəŰɐ, ɜŬ ɛɖɜ ɏɢŮɘ ɔɑɜŮɘ ŬˊɞŭŮəŰɐ 

ɐ ɜŬ ɓɟɑůəŮŰŬɘ ůŮ ŬɜŬɛɞɜɐ [65]. 

Ɇəɞˊɧɠ Űɞɡ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ŮɑɜŬɘ ɖ ŮˊɑŭŮɘɝɖ Űɤɜ ůɖɛŬůɘɞɚɞɔɘəɩɜ ŮˊɘůɖɛɎɜůŮɤɜ ˊɞɡ ɏɢɞɡɜ 

ˊɟɞůŰŮɗŮɑ ůŰɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. Ƀɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ ŬɡŰɏɠ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ ɏɜŰɞɜɖ ɔɟŬűɐ. 

 

<wsdl : description  

  targetNamespace =" http :// www. w3. org /2002/ ws/ sawsdl / spec / wsdl / order #"  

  xmlns =" http :/ / www. w3. org /2002/ ws/ sawsdl / spec / wsdl / order #"  

  xmlns : wsdl =" http :// www. w3. org / ns / wsdl "  

  xmlns : xs =" http :// www. w3. org /2001/ XMLSchema"  

  xmlns : sawsdl =" http :// www. w3. org / ns / sawsdl ">  

 

  <wsdl:types>  

    <xs:schema targetNamespace="http://www.w3.org/2002/ws/saws dl/spec/wsdl/order#"  

      elementFormDefault="qualified">  

      <xs:element name="OrderRequest"  

          

sawsdl:modelReference="http://www.w3.org/2002/ws/sawsdl/spec/ontology/purchaseorder#OrderRequest"  

          

sawsdl:loweringSchemaMapping="http://www. w3.org/2002/ws/sawsdl/spec/mapping/RDFOnt2Request.xml" > 

 

        <xs:complexType>  

          <xs:sequence>  

            <xs:element name="customerNo" type="xs:integer" />  

            <xs:element name="orderItem" type="item" minOccurs="1" maxOccurs="unbounded " />  

          </xs:sequence>  

        </xs:complexType>  

      </xs:element>  

      <xs:complexType name="item">  

        <xs:all>  

          <xs:element name="UPC" type="xs:string" />  

        </xs:all>  

        <xs:attribute name="quantity" type="xs:integer" / > 

      </xs:complexType>  

      <xs:element name="OrderResponse" type="confirmation" />  

      <xs:simpleType name="confirmation"  
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sawsdl:modelReference="http://www.w3.org/2002/ws/sawsdl/spec/ontology/purchaseorder#OrderConfirma

tion" > 

 

        <xs: restriction base="xs:string">  

          <xs:enumeration value="Confirmed" />  

          <xs:enumeration value="Pending" />  

          <xs:enumeration value="Rejected" />  

        </xs:restriction>  

      </xs:simpleType>  

    </xs:schema>  

  </wsdl:types>  

 

  <wsdl:interface name="Order"  

      sawsdl:modelReference="http://example.org/categorization/products/electronics">  

    <wsdl:operation name="order" pattern="http://www.w3.org/ns/wsdl/in - out"  

        

sawsdl:modelReference="http://www.w3.org/2002/ws/sawsdl/spec /ontology/purchaseorder#RequestPurcha

seOrder" > 

 

      <wsdl:input element="OrderRequest" />  

      <wsdl:output element="OrderResponse" />  

    </wsdl:operation>  

  </wsdl:interface>  

</wsdl:description>  

 

3.2.3. ȷɜŬɕɐŰɖůɖ 

ũɘŬ Űɖɜ ŬɜŬɕɐŰɖůɖ ˊŮɟɘɔɟŬűɩɜ SAWSDL ˊɏɟŬ Ŭˊɧ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢŮɘ ɐŭɖ ŮˊɘůɖɛŬɜɗŮɑ ˊɤɠ 

ɢɟŮɘɎɕɞɜŰŬɘ Ŭˊɧ Űɘɠ WSDL 2.0 ˊŮɟɘɔɟŬűɏɠ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɞɘ ŬɜŬűɞɟɏɠ ɛɞɜŰɏɚɤɜ. ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ˊɟɞůŭɘɞɟɑɕɞɡɜ ɞɡůɘŬůŰɘəɎ Űɖ ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɟɞůŭɑŭɞɜŰŬɠ ɏŰůɘ 

Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ ůŮ ŬɡŰɎ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ůɢɐɛŬŰŬ ŬɜŰɘůŰɞɑɢɘůɖɠ ˊɞɡ ŭŮɜ ˊŬɟɏɢɞɡɜ Űɧůɞ 

ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚɖɟɞűɞɟɑŬ, ɧůɞ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ŭɘŮɡəɞɚɨɜɞɡɜ ɚŮɘŰɞɡɟɔɑŮɠ ˊɎɜɤ ůŰŬ 

ŭŮŭɞɛɏɜŬ.  

 

3.3.  OWL -S 

3.3.1. ɄŮɟɘɔɟŬűɐ 

ɀŮ Űɖ ŭɘɎŭɞůɖ Űɞɡ ůɖɛŬůɘɞɚɞɔɘəɞɨ ɘůŰɞɨ ŮɛűŬɜɑɕɞɜŰŬɘ ɜɏɞɘ Űɟɧˊɞɘ ˊɟɧůɓŬůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ 

Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ŬɚɚɎ əŬɘ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. Ƀɘ ɢɟɐůŰŮɠ əŬɘ ɞɘ ˊɟɎəŰɞɟŮɠ 

ɚɞɔɘůɛɘəɞɨ (software agents), ŮˊɤűŮɚɞɨɛŮɜɞɘ Ŭˊɧ Űɘɠ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ, ŮɑɜŬɘ 

ůŮ ɗɏůɖ ɜŬ ŬɜŬəŬɚɨˊŰɞɡɜ, ɜŬ əŬɚɞɨɜ, ɜŬ ůɡɜɗɏŰɞɡɜ əŬɘ ɜŬ ˊŬɟŬəɞɚɞɡɗɞɨɜ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ 

ɡˊɖɟŮůɑŮɠ, əŬɘ ɛɎɚɘůŰŬ, ɧŰŬɜ ŮɑɜŬɘ ŭɡɜŬŰɧ, ɛŮ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ. 

ɄɏɟŬ Ŭˊɧ Űɘɠ ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ ɛŮ Űo ˊɟɞŬɜŬűŮɟɗɏɜ ˊɟɧŰɡˊɞ 

(WSDL 2.0), ɖ ůɖɛŬůɘɞɚɞɔɘəɐ ŮˊɏəŰŬůɖ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɘɢɗŮɑ 

Ŭˊɧ ɞɜŰɞɚɞɔɑŮɠ (ontologies). Ƀɘ ɞɜŰɞɚɞɔɑŮɠ ŮɛˊɚɞɡŰɑɕɞɡɜ Űɘɠ ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ 
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ŬˊŮɘəɞɜɑɕɞɜŰŬɠ Űɘɠ ůɡůɢŮŰɑůŮɘɠ ɛŮŰŬɝɨ Űɤɜ Ůɜɜɞɘɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ Ŭˊɞŭɩůɞɡɜ Űɖ 

ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ [66]. 

ȼ OWL-S (Semantic Web Ontology Language) [53], ɔɜɤůŰɐ ɤɠ DAML-S ůŰɘɠ ˊɟɩŰŮɠ ŮəŭɧůŮɘɠ 

Űɖɠ, ŮɑɜŬɘ ɛɘŬ ɞɜŰɞɚɞɔɑŬ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ɓŬůɘůɛɏɜɖ ůŰɖɜ OWL (Web Ontology 

Language) [52], ɖ ɞˊɞɑŬ ˊŬɟɏɢŮɘ ɏɜŬ ůɨɜɞɚɞ ɔɚɤůůɘəɩɜ ŭɞɛɩɜ ŮˊɘůɐɛŬɜůɖɠ (markup language 

constructs) ɔɘŬ Űɖ ůɖɛŬůɘɞɚɞɔɘəɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ɘŭɘɞŰɐŰɤɜ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ [53]. 

Ƀɘ ůɖɛŬůɘɞɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɘůɎɔɞɜŰŬɘ ɛŮ Űɖɜ OWL-S əŬɗɘůŰɞɨɜ ŭɡɜŬŰɏɠ ɐ 

ŭɘŮɡəɞɚɨɜɞɡɜ ůɖɛŬɜŰɘəɎ ɚŮɘŰɞɡɟɔɑŮɠ ɧˊɤɠ: 

Á ȷɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŬɜŬəɎɚɡɣɖ ɡˊɖɟŮůɘɩɜ ŭɘŬŭɘəŰɨɞɡ (Automatic Web Service 

Discovery). ȹɖɚŬŭɐ ŬɜŬɕɐŰɖůɖ əŬɘ ŮɨɟŮůɖ ɡˊɖɟŮůɘɩɜ ŭɘŬŭɘəŰɨɞɡ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ůɡɔəŮəɟɘɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ ɛŮ ɓɎůɖ əɟɘŰɐɟɘŬ əŬɗɞɟɘůɛɏɜŬ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. 

Á ȷɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ əɚɐůɖ ɡˊɖɟŮůɘɩɜ ŭɘŬŭɘəŰɨɞɡ (Automatic Web Service Invocation). 

Ⱦɚɐůɖ ɛɘŬɠ ɡˊɖɟŮůɑŬɠ Ŭˊɧ əɎˊɞɘɞ ˊɟɧɔɟŬɛɛŬ ɐ ˊɟɎəŰɞɟŬ, ɛŮ Ůɑůɞŭɞ ɛɧɜɞ ɛɘŬ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ŭɖɚɩɜŮɘ Űɞ Űɘ ˊɟɏˊŮɘ ɜŬ əɎɜŮɘ ɖ ɡˊɖɟŮůɑŬ. 

Á ȷɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ůɨɜɗŮůɖ əŬɘ ůɡɜŮɟɔŬůɑŬ ɡˊɖɟŮůɘɩɜ ŭɘŬŭɘəŰɨɞɡ (Automatic Web 

service composition and interoperation), ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ 

Ůˊɘɚɞɔɐ, ůɨɜɗŮůɖ əŬɘ ůɡɜŮɟɔŬůɑŬ ɡˊɖɟŮůɘɩɜ ŭɘŬŭɘəŰɨɞɡ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ɛɘŬɠ ůɨɜɗŮŰɖɠ 

ɚŮɘŰɞɡɟɔɑŬɠ, ɛŮ Ůɑůɞŭɞ ɛɘŬ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ ˊŮɟɘɔɟŬűɐ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ. 

ȾɎɗŮ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬɜŰɘˊɟɞůɤˊŮɨŮŰŬɘ ůŬɜ OWL-S ˊŮɟɘɔɟŬűɐ Ŭˊɧ ɏɜŬ ɛɞɜŬŭɘəɧ 

ůŰɘɔɛɘɧŰɡˊɞ (instance) ɛɘŬɠ əɚɎůɖɠ Service, ɖ ɞˊɞɑŬ ɏɢŮɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ (properties) presents, 

describedBy, əŬɘ supports. ȾɎɗŮ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ əɚɎůɖɠ Service, ɧůɞɜ ŬűɞɟɎ Űɘɠ 

ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ɘŭɘɧŰɖŰŮɠ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟŮɘɠ Ůˊɘɛɏɟɞɡɠ ˊŮɟɘɔɟŬűɏɠ: ServiceProfile, 

ServiceModel, ServiceGrounding. 

ȼ ŭɞɛɐ ɛɑŬɠ ɞɜŰɞɚɞɔɑŬɠ ˊɞɡ ŬűɞɟɎ əɎˊɞɘŬ ɡˊɖɟŮůɑŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 9, ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ŰŬ ŰɟɑŬ ˊŬɟŬˊɎɜɤ ŰɛɐɛŬŰŬ (ServiceProfile, ServiceModel, ServiceGrounding), ŰŬ ɞˊɞɑŬ 

əŬɚɨˊŰɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ ŬɜɎɔəŮɠ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ ˊŬɟɏɢɞɡɜ Űɖɜ ŬɜŰɑůŰɞɘɢɖ 

ˊɚɖɟɞűɞɟɑŬ. 
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ȺɘəɧɜŬ 9. ȹɞɛɐ Űɖɠ ɞɜŰɞɚɞɔɑŬɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. 

 

ũŮɜɘəɎ, Űɞ ServiceProfile ˊŬɟɏɢŮɘ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ 

ɖ ŬɜŬəɎɚɡɣɖ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ Ŭˊɧ əɎˊɞɘɞɜ ˊɟɎəŰɞɟŬ, Ůɜɩ ŰŬ  ServiceModel əŬɘ 

ServiceGrounding ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ əŬɗɘůŰɎ Űɞɜ ˊɟɎəŰɞɟŬ ɘəŬɜɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ 

Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ, Ŭűɞɨ Űɖɜ ŬɜŬəŬɚɨɣŮɘ [53]. 

 Ⱥűɧůɞɜ ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ OWL-S ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ůəɞˊɧ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ əŬɘ ɜŬ 

ŰɞɜɑůŮɘ ŰŬ ůɖɛŮɑŬ ˊɞɡ ɗŬ ŭɘŮɡəɧɚɡɜŬɜ Űɖɜ ŬɜŬɕɐŰɖůɖ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ OWL-S, ŬɜŬɚɡŰɘəɎ ɗŬ 

ŮɝŮŰŬůŰŮɑ ɛɧɜɞ Űɞ ServiceProfile. 

 

3.3.1.1. Service Profile 

To Service Profile ŮˊŮɝɖɔŮɑ Űɘ ˊɟɞůűɏɟŮɘ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ əŬŰɎ Űɟɧˊɞ ˊɞɡ 

ŬˊɞůŬűɖɜɑɕŮɘ Ŭɜ ŮɑɜŬɘ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ɛɘŬ ŬɑŰɖůɖɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ ˊŮɟɘɔɟŬűɏɠ 

Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬɠ, Űɤɜ ˊŮɟɘɞɟɘůɛɩɜ ɤɠ ˊɟɞɠ Űɖɜ əŬŰŬɚɚɖɚɧŰɖŰɎ 

Űɖɠ, Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ əŬɘ Űɤɜ ŬˊŬɘŰɐůŮɤɜ ˊɞɡ ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ 

ɜŬ ˊɚɖɟɞɑ ɔɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ŮˊɘŰɡɢɩɠ Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ.  

ȼ OWL-S ˊŬɟɏɢŮɘ ɏɜŬɜ Űɟɧˊɞ ŬɜŬˊŬɟɎůŰŬůɖɠ Űɞɡ Service Profile ɛŮ Űɖɜ ɢɟɐůɖ ɛɘŬɠ əɚɎůɖɠ 

Profile. ȼ ůɡɔəŮəɟɘɛɏɜɖ əɚɎůɖ ˊŮɟɘɔɟɎűŮɘ ˊɚɖɟɞűɞɟɑŬ ůɢŮŰɘəɐ ɛŮ Űɞɜ ɞɟɔŬɜɘůɛɧ ˊɞɡ 

ˊɟɞůűɏɟŮɘ Űɖɜ ɡˊɖɟŮůɑŬ, Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ ɡˊɖɟŮůɑŬ əŬɘ əɎˊɞɘŬ Ůˊɘˊɚɏɞɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ. 

To Profile ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɖɛɞůɑŮɡůɐ Űɖɠ ůŮ ɛɖŰɟɩŬ 

(registries). ȷɜ ɞ ɢɟɐůŰɖɠ əɟɑɜŮɘ ɧŰɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ɘəŬɜɞˊɞɘŮɑ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɞɡ, ŰɧŰŮ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ Process Model ɔɘŬ ɜŬ ŮɚɏɔɝŮɘ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ 
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ŬɡŰɐɜ. Ⱥűɧůɞɜ ŰŬ Profile əŬɘ Process Model ŬˊɞŰŮɚɞɨɜ ɞɡůɘŬůŰɘəɎ ŭɘŬűɞɟŮŰɘəɏɠ 

ŬɜŬˊŬɟŬůŰɎůŮɘɠ Űɖɠ ɑŭɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ ɖ Ůɑůɞŭɞɠ, ɖ ɏɝɞŭɞɠ, 

ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰɎ (effects) Űɞɡɠ ˊɟɏˊŮɘ ɜŬ ŰŬɡŰɑɕɞɜŰŬɘ. ȼ OWL-S ŭŮɜ ŮɑɜŬɘ 

ŭŮůɛŮɡŰɘəɐ ˊɎɜɤ ůŮ ŬɡŰɧ, ŬɚɚɎ ůŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ ɖ ɡˊɖɟŮůɑŬ əɎˊɞɘŬ ůŰɘɔɛɐ əŬŰɎ Űɖɜ 

ŮəŰɏɚŮůɖ Űɖɠ ɗŬ ˊŬɟɞɡůɘɎůŮɘ ůűɎɚɛŬŰŬ. 

ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Profile ɛˊɞɟɞɨɜ ɜŬ ɢɤɟɘůŰɞɨɜ ůŮ ŰɏůůŮɟɘɠ əŬŰɖɔɞɟɑŮɠ: 

ȼ ˊɟɩŰɖ ˊŮɟɘɔɟɎűŮɘ Űɞɜ Űɟɧˊɞ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɖ əɚɎůɖ Service Profile ɛŮ Űɖɜ əɚɎůɖ Service əŬɘ 

Űɖɜ əɚɎůɖ Process Model. ɈˊɎɟɢŮɘ ŭɘɛŮɟɐɠ (two-way) ůɢɏůɖ ŬɜɎɛŮůɎ Űɞɡɠ, ˊɞɡ ŮəűɟɎɕŮŰŬɘ 

Ŭˊɧ Űɘɠ ɘŭɘɧŰɖŰŮɠ presents əŬɘ presentedBy: 

Á presents: ˊŮɟɘɔɟɎűŮɘ Űɖɜ ůɢɏůɖ ŬɜɎɛŮůŬ ůŮ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ɡˊɖɟŮůɑŬɠ əŬɘ ůŮ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɞɡ profile, əŬɘ ŭɖɚɩɜŮɘ ɧŰɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ɡˊɖɟŮůɑŬ 

ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɞ Ůɜ ɚɧɔɤ. 

Á presentedBy: ŮɑɜŬɘ Űɞ ŬɜŰɑůŰɟɞűɞ Űɖɠ ɘŭɘɧŰɖŰŬɠ presents əŬɘ ŭɖɚɩɜŮɘ ɧŰɘ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ profile ˊŮɟɘɔɟɎűŮɘ ɛɘŬ ɡˊɖɟŮůɑŬ.  

ȼ ŭŮɨŰŮɟɖ əŬŰɖɔɞɟɑŬ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ əɡɟɑɤɠ ůŰɞɡɠ ɢɟɐůŰŮɠ (human-

readable) əŬɘ ŭŮɜ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ŮˊŮɝŮɟɔŬůɑŬ ɛŮ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ. ɆɡɔəŮəɟɘɛɏɜŬ, 

ˊŬɟɏɢŮɘ ŰŬ ˊŬɟŬəɎŰɤ ůŰɞɘɢŮɑŬ:  

Á serviceName: Űɞ ɧɜɞɛŬ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ. ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ 

ŬɜŬɔɜɤɟɘůŰɘəɧ Űɖɠ ɡˊɖɟŮůɑŬɠ. ɇɞ əɎɗŮ profile ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ Űɞ ˊɞɚɨ ɏɜŬ ůŰɞɘɢŮɑɞ 

serviceName.  

Á textDescription: ˊŬɟɏɢŮɘ ɛɘŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ɡˊɖɟŮůɑŬɠ. ȷɜŬűɏɟŮɘ Űɘ ˊɟɞůűɏɟŮɘ, 

Űɘ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ŭɞɡɚɏɣŮɘ, əŬɘ ˊɟɧůɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɞ ˊɎɟɞɢɞɠ Űɖɠ ɡˊɖɟŮůɑŬɠ 

ˊɘɗŬɜɧɜ ɜŬ ŮˊɘɗɡɛŮɑ ɜŬ ɔɜɤůŰɞˊɞɘɐůŮɘ ɔɘŬ ŬɡŰɐ ůŰɞɡɠ ɛŮɚɚɞɜŰɘəɞɨɠ əŬŰŬɜŬɚɤŰɏɠ. ɇɞ 

əɎɗŮ profile ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ Űɞ ˊɞɚɨ ɏɜŬ ůŰɞɘɢŮɑɞ textDescription. 

Á contactInformation: ˊŬɟɏɢŮɘ ɏɜŬɜ ɛɖɢŬɜɘůɛɧ ŬɜŬűɞɟɎɠ ůŰŬ ɎŰɞɛŬ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜŬ 

ɔɘŬ Űɖɜ ɡˊɖɟŮůɑŬ. ɇɞ əɎɗŮ profile ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɏɜŬ ɐ əŬɘ ˊŬɟŬˊɎɜɤ ůŰɞɘɢŮɑŬ 

contactInformation. 

ɆŰɖɜ ŰɟɑŰɖ əŬŰɖɔɞɟɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɛŮ ɓɎůɖ Űɘɠ 

Ůɘůɧŭɞɡɠ Űɖɠ (inputs), Űɘɠ Ůɝɧŭɞɡɠ Űɖɠ (outputs), Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ (preconditions) əŬɘ ŰŬ 
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ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ (effects). ȰɜŬ ɓŬůɘəɧ əɞɛɛɎŰɘ Űɞɡ Profile ŮɑɜŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɖɠ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ˊɞɡ ˊŬɟɏɢŮɘ ɖ ɡˊɖɟŮůɑŬ ŬɚɚɎ əŬɘ Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ŮˊɘŰɡɢɏɠ ŬˊɞŰɏɚŮůɛŬ, Ůɜɩ ŮˊɘˊɟɞůɗɏŰɤɠ əŬɗɞɟɑɕŮɘ Űɘ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɑɜŮɘ ɖ 

ɢɟɐůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ. ȼ əɚɎůɖ OWL-S Profile ŬɜŬˊŬɟɘůŰɎ ŭɨɞ ˊŰɡɢɏɠ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ 

Űɖɠ ɡˊɖɟŮůɑŬɠ: Űɖɜ ɛŮŰŬŰɟɞˊɐ ˊɚɖɟɞűɞɟɑŬɠ (information transformation) ˊɞɡ ŬɜŬˊŬɟɘůŰɎŰŬɘ 

Ŭˊɧ Űɖɜ Ůɑůɞŭɞ əŬɘ Űɖɜ ɏɝɞŭɞ ŬɚɚɎ əŬɘ Űɖɜ ŬɚɚŬɔɐ Űɖɠ əŬŰɎůŰŬůɖɠ (state change) ˊɞɡ 

ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ ŬɜŬˊŬɟɘůŰɎŰŬɘ Ŭˊɧ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏůŰɤ ˊɤɠ ɏɢɞɡɛŮ ɛɘŬ ɡˊɖɟŮůɑŬ ɔɘŬ Űɖɜ ˊɩɚɖůɖ ɓɘɓɚɑɤɜ. ɆŬɜ 

Ůɑůɞŭɞ ɕɖŰɎ Űɞɜ Ŭɟɘɗɛɧ Űɖɠ ˊɘůŰɤŰɘəɐɠ əɎɟŰŬɠ əŬɘ Űɖɜ ɖɛŮɟɞɛɖɜɑŬ ɚɐɝɖɠ, ɛŮ Űɖɜ ˊɟɞɦˊɧɗŮůɖ 

ɧɛɤɠ ɧŰɘ ɖ ˊɘůŰɤŰɘəɐ əɎɟŰŬ ɡˊɎɟɢŮɘ əŬɘ ɛɎɚɘůŰŬ ŭŮɜ ŮɑɜŬɘ ɡˊŮɟɢɟŮɤɛɏɜɖ. ȼ ɏɝɞŭɞɠ Űɖɠ 

ɡˊɖɟŮůɑŬɠ ŮɑɜŬɘ ɖ ŬˊɧŭŮɘɝɖ ˊɞɡ ˊɘůŰɞˊɞɘŮɑ Űɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɖɠ ůɡɜŬɚɚŬɔɐɠ əŬɘ Űɞ 

ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɖ ŬɚɚŬɔɐ Űɖɠ əɡɟɘɧŰɖŰŬɠ əŬɘ ɖ űɡůɘəɐ ˊŬɟɎŭɞůɖ Űɞɡ ɓɘɓɚɑɞɡ Ŭˊɧ Űɖɜ 

Ŭˊɞɗɐəɖ Űɞɡ ˊɤɚɖŰɐ ůŰɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ŬɔɞɟŬůŰɐ. ũɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ Ůɘůɧŭɤɜ, Ůɝɧŭɤɜ, 

ˊɟɞɦˊɞɗɏůŮɤɜ əŬɘ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Inputs, Outputs, Preconditions, Effects - IOPEs), ɖ 

ɞɜŰɞɚɞɔɑŬ Profile ɞɟɑɕŮɘ Űɘɠ ˊŬɟŬəɎŰɤ ɘŭɘɧŰɖŰŮɠ:  

Á hasParameter: ŭŮɑɢɜŮɘ ůŰŬ ůŰɘɔɛɘɧŰɡˊŬ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ, ɧˊɤɠ ŬɡŰɎ ɏɢɞɡɜ ɞɟɘůŰŮɑ Ŭˊɧ 

Űɖɜ ɞɜŰɞɚɞɔɑŬ Process.  

Á hasInput: ŭŮɑɢɜŮɘ ůŰɘɠ ɞɜŰɧŰɖŰŮɠ Űɤɜ Ůɘůɧŭɤɜ ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ ɞɟɘůŰŮɑ Ŭˊɧ Űɖɜ 

ɞɜŰɞɚɞɔɑŬ Űɞɡ Process. 

Á hasOutput: ŭŮɑɢɜŮɘ (ranges) ůŰɘɠ ɞɜŰɧŰɖŰŮɠ Űɤɜ Ůɝɧŭɤɜ ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ ɞɟɘůŰŮɑ Ŭˊɧ 

Űɖɜ ɞɜŰɞɚɞɔɑŬ Űɞɡ Process. 

Á hasPrecondition: ˊɟɞůŭɘɞɟɑɕŮɘ ɛɘŬ ˊɟɞɦˊɧɗŮůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ  ŭŮɑɢɜŮɘ (ranges) ůŰɖɜ 

ɞɜŰɧŰɖŰŬ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ ˊɟɞɦˊɧɗŮůɖɠ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ ůɨɛűɤɜŬ ɛŮ Űɖɜ ɞɜŰɞɚɞɔɑŬ Űɞɡ 

Process.  

Á hasResult: əŬɗɞɟɑɕŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ ɧˊɤɠ ŬɡŰɎ ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ 

əɚɎůɖ result ůŰɖɜ ɞɜŰɞɚɞɔɑŬ Űɞɡ Process. ȾŬɗɞɟɑɕŮɘ əɎŰɤ Ŭˊɧ ˊɞɘɏɠ ůɡɜɗɐəŮɠ ˊŬɟɎɔŮŰŬɘ 

ɖ ɏɝɞŭɞɠ əŬɘ Űɘ ŬɚɚŬɔɏɠ ůŰɞ domain ˊŬɟɎɔɞɜŰŬɘ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ɡˊɖɟŮůɑŬɠ. 

ɆŰɖɜ ŰɏŰŬɟŰɖ əŬɘ ŰŮɚŮɡŰŬɑŬ əŬŰɖɔɞɟɑŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ (attributes) Űɞɡ 

Profile, əŬɗɩɠ ŮəŰɧɠ Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ, ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ əŬŰɖɔɞɟɘɩɜ, ɡˊɎɟɢɞɡɜ əŬɘ ɛɖ ɚŮɘŰɞɡɟɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 
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ˊɞɡ Ůˊɘɗɡɛɞɨɜ ɜŬ ɔɜɤɟɑɕɞɡɜ ɞɘ ˊɘɗŬɜɞɑ ɢɟɐůŰŮɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. ȷɡŰɎ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ŮɔɔɡɐůŮɘɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɞɘ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ, ˊɘɗŬɜɏɠ 

əŬŰɖɔɞɟɘɞˊɞɘɐůŮɘɠ (classifications) Űɖɠ  ŬɚɚɎ əŬɘ ˊɟɧůɗŮŰŮɠ ˊŬɟŬɛɏŰɟɞɡɠ. Ƀɘ ɘŭɘɧŰɖŰŮɠ ˊɞɡ 

ɞɟɑɕɞɜŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŮɑɜŬɘ: 

Á serviceParameter: ŮˊŮəŰɎůɘɛɖ ɚɑůŰŬ Ŭˊɧ ɘŭɘɧŰɖŰŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ůɡɜɞŭŮɨŮɘ Űɖɜ 

ˊŮɟɘɔɟŬűɐ Ůɜɧɠ Profile. ȼ Űɘɛɐ Űɖɠ ŮɑɜŬɘ ɛɘŬ ɞɜŰɧŰɖŰŬ Űɖɠ əɚɎůɖɠ ServiceParameter. 

Á serviceCategory: ŬɜŬűɏɟŮŰŬɘ ůŮ ɛɘŬ ŮɔɔɟŬűɐ (entry) əɎˊɞɘŬɠ ɞɜŰɞɚɞɔɑŬɠ ɐ ŰŬɝɞɜɞɛɑŬɠ 

(taxonomy) ɡˊɖɟŮůɘɩɜ. ȼ Űɘɛɐ Űɖɠ ŮɑɜŬɘ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ əɚɎůɖɠ ServiceCategory. 

ȼ ɘŮɟŬɟɢɑŬ Űɤɜ ɡˊɞəɚɎůŮɤɜ əŬɘ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɖɠ əɚɎůɖɠ Profile űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 10. 

 

ȺɘəɧɜŬ 10. Ƀɘ əɚɎůŮɘɠ əŬɘ ɞɘ ɘŭɘɧŰɖŰŮɠ Űɖɠ əɚɎůɖɠ Profile. 

 

3.3.1.2. Service Model 

Ƀ Űɟɧˊɞɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬəɞɚɞɡɗŮɑ Űɞ ˊɟɧŰɡˊɞ əɚɐůɖɠ ɛɘŬɠ 

(ŬˊɞɛŬəɟɡůɛɏɜɖɠ) ŭɘŮɟɔŬůɑŬɠ (process). ũɘŬ ŬɡŰɧɜ Űɞɜ ɚɧɔɞ, ɖ OWL-S 1.1 əŬɗɞɟɑɕŮɘ ɛɘŬ 

ɡˊɞəɚɎůɖ Űɞɡ ServiceModel, Űɖɜ Process, ɖ ɞˊɞɑŬ ŮɝɡˊɖɟŮŰŮɑ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɖɜ 

ɡˊɖɟŮůɑŬ. 

ɆŬɜ ŬŰɞɛɘəɐ ŭɘŮɟɔŬůɑŬ (atomic process) ɞɟɑɕŮŰŬɘ ɛɘŬ ŭɘŮɟɔŬůɑŬ ɖ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ɏɜŬ 

(ˊɘɗŬɜɧŰŬŰŬ ůɨɜɗŮŰɞ) ɛɐɜɡɛŬ ůŬɜ Ůɑůɞŭɞ əŬɘ ŮˊɘůŰɟɏűŮɘ ɏɜŬ ɛɐɜɡɛŬ ůŬɜ ɏɝɞŭɞ. ȷɜŰɑɗŮŰŬ, ůŬɜ 
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ůɨɜɗŮŰɖ ŭɘŮɟɔŬůɑŬ (composite process) ɞɟɑɕŮŰŬɘ ɛɘŬ ŭɘŮɟɔŬůɑŬ ɛŮ ɛŮɔŬɚɨŰŮɟɖ ɚŮɘŰɞɡɟɔɘəɐ 

ˊɞɚɡˊɚɞəɧŰɖŰŬ, Ŭűɞɨ ŭɘŬŰɖɟŮɑ əŬɘ əɎˊɞɘɞ Ůɑŭɞɠ əŬŰɎůŰŬůɖɠ. 

ɀɘŬ ŭɘŮɟɔŬůɑŬ ɛˊɞɟŮɑ ɜŬ ŮɝɡˊɖɟŮŰŮɑ ŭɨɞ ůəɞˊɞɨɠ: 

Á ɜŬ ˊŬɟɎɔŮɘ əŬɘ ɜŬ ŮˊɘůŰɟɏűŮɘ ɜɏŬ ˊɚɖɟɞűɞɟɑŬ, ɓŬůɘůɛɏɜɖ ůŰɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ Űɖɠ 

ŭɧɗɖəŬɜ əŬɘ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ əɧůɛɞɡ, ɧˊɤɠ Űɖɜ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ Űɖ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ 

ůŰɘɔɛɐ ŭɘŬŭɘəŬůɑŬ ɖ ɞˊɞɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɘɠ Ůɘůɧŭɞɡɠ əŬɘ Űɘɠ Ůɝɧŭɞɡɠ Űɖɠ ŭɘŮɟɔŬůɑŬɠ. 

Á ɜŬ ŬɚɚɎɕŮɘ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ əɧůɛɞɡ, ŭɘŬŭɘəŬůɑŬ ɖ ɞˊɞɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ Űɖɠ ŭɘŮɟɔŬůɑŬɠ. 

ɀɘŬ ŭɘŮɟɔŬůɑŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɞˊɞɘɞɜŭɐˊɞŰŮ Ŭɟɘɗɛɧ Ŭˊɧ Ůɘůɧŭɞɡɠ, Ůɝɧŭɞɡɠ, ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ŭŮɜ ŮɑɜŬɘ ɧɛɤɠ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ŭɏɢŮŰŬɘ Ůɑůɞŭɞ.  

ɆŰɞ Process Model ˊŬɟɏɢŮŰŬɘ Űɞ ůɢɐɛŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ ɔɘŬ Űɘɠ Ůɘůɧŭɞɡɠ, Űɘɠ Ůɝɧŭɞɡɠ, Űɘɠ 

ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, Ůɜɩ Űɞ Profile Űɖɠ ˊŮɟɘɔɟŬűɐɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ 

ŬɜŬűɏɟŮŰŬɘ ůŰɘɠ ɞɜŰɧŰɖŰŮɠ ŬɡŰɏɠ. 

 

3.3.1.3. Service Grounding 

Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ɡɚɞˊɞɑɖůɖɠ (service grounding) əŬɗɞɟɑɕɞɡɜ Űɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɞɜ 

Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɏɜŬɠ ˊɟɎəŰɞɟŬɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɛɘŬ ɡˊɖɟŮůɑŬ. ɇɡˊɘəɎ, 

əŬɗɞɟɑɕɞɡɜ ɏɜŬ ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ, Űɞɡɠ Űɨˊɞɡɠ Űɤɜ ɛɖɜɡɛɎŰɤɜ əŬɘ ɎɚɚŮɠ ɚŮˊŰɞɛɏɟŮɘŮɠ 

ɧˊɤɠ ŮɑɜŬɘ ɞɘ Ŭɟɘɗɛɞɑ ɗɡɟɩɜ (port numbers) ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ɛɘŬ 

ɡˊɖɟŮůɑŬ. ɄɟɏˊŮɘ ŬəɧɛŬ ɜŬ əŬɗɞɟɑɕɞɡɜ, ɔɘŬ əɎɗŮ ůɖɛŬůɘɞɚɞɔɘəɧ Űɨˊɞ Ůɘůɧŭɞɡ əŬɘ Ůɝɧŭɞɡ ˊɞɡ 

ɞɟɑɕŮŰŬɘ ůŰɞ ServiceModel, ɏɜŬɜ ɛɞɜɞůɐɛŬɜŰɞ Űɟɧˊɞ ŬɜŰŬɚɚŬɔɐɠ ůŰɞɘɢŮɑɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɞɨ 

Űɞɡ Űɨˊɞɡ ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ, ŭɖɚŬŭɐ Űɘɠ ŰŮɢɜɘəɏɠ ůŮɘɟɘɞˊɞɑɖůɖɠ (serialization) ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ.  

ȼ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ grounding ŮɑɜŬɘ ɜŬ ɞɟɑůŮɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɘ ŬűɖɟɖɛɏɜŮɠ 

(abstract) Ůɑůɞŭɞɘ əŬɘ ɏɝɞŭɞɘ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬůŰŬɗɞɨɜ ůŬɜ ůɡɔəŮəɟɘɛɏɜŬ (concrete) ɛɖɜɨɛŬŰŬ 

ˊɞɡ ɛŮŰŬűɏɟɞɡɜ Űɘɠ Ůɘůɧŭɞɡɠ əŬɘ Űɘɠ Ůɝɧŭɞɡɠ ůŮ əɎˊɞɘŬ əŬŰɎɚɚɖɚɖ ɛɞɟűɞˊɞɑɖůɖ.  

ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ grounding Űɖɠ OWL-S ˊɟɞŰŮɑɜŮŰŬɘ ůɡɜɐɗɤɠ ɖ ɢɟɐůɖ Űɖɠ WSDL. 

ɀɎɚɘůŰŬ, ɡˊɎɟɢŮɘ ŬɜŰɘůŰɞɘɢɑŬ ŬɜɎɛŮůŬ ůŰɞ binding Űɖɠ WSDL əŬɘ ůŰɞ grounding Űɖɠ OWL-S. 

ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ Űɞ ɧűŮɚɞɠ ŮɑɜŬɘ ŭɘˊɚɧ Ŭűɞɨ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Process Model əŬɘ ɖ 
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ŮəűɟŬůŰɘəɧŰɖŰŬ Űɤɜ əɚɎůŮɤɜ Űɖɠ OWL-S, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɏɜŬ ˊɟɧŰɡˊɞ Űɞ 

ɞˊɞɑɞ ŮɑɜŬɘ ɔŮɜɘəɎ ŬˊɞŭŮəŰɧ əŬɘ ŭɞəɘɛŬůɛɏɜɞ ɧˊɤɠ ɖ WSDL.  

ɆŰɖɜ ȺɘəɧɜŬ 11 űŬɑɜŮŰŬɘ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ WSDL əŬɘ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ 

ˊŮɟɘɔɟŬűɐɠ OWL-S. 

 

ȺɘəɧɜŬ 11. ɆɡůɢɏŰɘůɖ ɛŮŰŬɝɨ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ WSDL əŬɘ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ ˊŮɟɘɔɟŬűɐɠ OWL-S. 

 

3.3.2. ɄŬɟɎŭŮɘɔɛŬ 

ȷəɞɚɞɡɗŮɑ ˊŬɟɎŭŮɘɔɛŬ Ůɜɧɠ Service Profile ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ůŮ OWL-S. ɄŮɟɘɏɢŮɘ 

Űɞ ɧɜɞɛŬ əŬɘ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ɡˊɖɟŮůɑŬɠ, əŬɗɩɠ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ. ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŭɏɢŮŰŬɘ ůŬɜ ˊŬɟɎɛŮŰɟɞ Ůɘůɧŭɞɡ Űɞɜ Ŭɟɘɗɛɧ ISBN Ůɜɧɠ 

ɓɘɓɚɑɞɡ, ŮɜŰɞˊɑɕŮɘ Űɞ ɓɘɓɚɑɞ əŬɘ ŮˊɘůŰɟɏűŮɘ ůŬɜ ˊŬɟŬɛɏŰɟɞɡɠ Ůɝɧŭɞɡ Űɞɜ ŰɑŰɚɞ əŬɘ Űɞɜ 

ůɡɔɔɟŬűɏŬ Űɞɡ. ȼ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ŬɜɐəŮɘ ůŰɞ ůɨɜɞɚɞ ŭɞəɘɛɩɜ (test set) OWLS-TC [54], 

Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ əŬɘ Űɘɠ ɞɜŰɞɚɞɔɑŮɠ books.owl əŬɘ portal.owl, ůŰɘɠ ɞˊɞɑŮɠ Ŭɜɐəɞɡɜ ɞɘ ɏɜɜɞɘŮɠ 

Book, Author əŬɘ ISBN ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ əŬɗɞɟɑůɞɡɜ Űɖ ůɖɛŬůɘɞɚɞɔɑŬ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ Ůɘůɧŭɞɡ əŬɘ Ůɝɧŭɞɡ. ɇɛɐɛŬŰŬ Űɤɜ ɞɜŰɞɚɞɔɘɩɜ books.owl əŬɘ portal.owl ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ˊŬɟɎŭŮɘɔɛŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊŬɟŬəɎŰɤ. ɆŰɖɜ ɞɜŰɞɚɞɔɑŬ books.owl űŬɑɜɞɜŰŬɘ ɞɘ 

əɚɎůŮɘɠ / ɏɜɜɞɘŮɠ Author əŬɘ Book, Ůɜɩ, ůŰɖɜ ɞɜŰɞɚɞɔɑŬ portal.owl ŬɜɐəŮɘ ɖ ɏɜɜɞɘŬ ISBN. ȼ 

ŬˊŮɘəɧɜɘůɖ ɏɢŮɘ ɔɑɜŮɘ ɛŮ ɢɟɐůɖ Űɖɠ ˊŬɟŬəɎŰɤ ɢɟɤɛŬŰɘəɐɠ əɤŭɘəɞˊɞɑɖůɖɠ: 

ȳɜɞɛŬ  Â Ⱥɑůɞŭɞɘ Â 

ɄŮɟɘɔɟŬűɐ Â Ȱɝɞŭɞɘ Â 
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3.3.2.1. ISBNtoBookAuthor.owls 

<?xml version="1.0" encoding="WINDOWS - 1252"?>  

<rdf:RDF  xmlns:owl       = "http://www.w3.org/2002/07/owl#"  

xml ns:rdfs      = "http://www.w3.org/2000/01/rdf - schema#"  

xmlns:rdf       = "http://www.w3.org/1999/02/22 - rdf - syntax - ns#"  

xmlns:service   = "http://www.daml.org/services/owl - s/1.1/Service.owl#"  

xmlns:process   = "http://www.daml.org/services/owl - s/1.1/Process .owl#"  

xmlns:profile    = "http://www.daml.org/services/owl - s/1.1/Profile.owl#"  

xmlns:grounding = "http://www.daml.org/services/owl - s/1.1/Grounding.owl#"  

xml:base        = "http://127.0.0.1/services/1.1/isbn_bookauthor_service.owls">  

<owl:Ontology rdf:abou t="">  

<owl:imports rdf:resource="http://127.0.0.1/ontology/Service.owl" />  

<owl:imports rdf:resource="http://127.0.0.1/ontology/Process.owl" />  

<owl:imports rdf:resource="http://127.0.0.1/ontology/Profile.owl" />  

<owl:imports rdf:resource="http://127.0.0.1 /ontology/Grounding.owl" />  

<owl:imports rdf:resource="http://127.0.0.1/ontology/books.owl" />  

<owl:imports rdf:resource="http://127.0.0.1/ontology/portal.owl" />  

</owl:Ontology>  

<service:Service rdf:ID="ISBN_BOOKAUTHOR_SERVICE">  

<service:presents rdf:reso urce="#ISBN_BOOKAUTHOR_PROFILE"/>  

<service:describedBy rdf:resource="#ISBN_BOOKAUTHOR_PROCESS_MODEL"/>  

<service:supports rdf:resource="#ISBN_BOOKAUTHOR_GROUNDING"/>  

</service:Service>  

<profile:Profile rdf:ID="ISBN_BOOKAUTHOR_PROFILE">  

<service:isPresentedB y rdf:resource="#ISBN_BOOKAUTHOR_SERVICE"/>  

<profile:serviceName xml:lang="en">  BookProviderService  </profile:serviceName>  

<profile:textDescription xml:lang="en">  

    This service provides a book  and its author, on the given ISBN.  

</profile:textDescription > 

<profile:hasInput  rdf:resource="#_ISBN"/>  

<profile:hasOutput rdf:resource="#_BOOK"/>  

<profile:hasOutput rdf:resource="#_AUTHOR"/>  

<profile:has_process rdf:resource="ISBN_BOOKAUTHOR_PROCESS" /></profile:Profile>  

<process:ProcessModel rdf:ID="ISBN_BOOKAUT HOR_PROCESS_MODEL"> 

<service:describes rdf:resource="#ISBN_BOOKAUTHOR_SERVICE"/>  

<process:hasProcess rdf:resource="#ISBN_BOOKAUTHOR_PROCESS"/>  

</process:ProcessModel>  

<process:AtomicProcess rdf:ID="ISBN_BOOKAUTHOR_PROCESS">  

<process:hasInput  rdf:resource= "#_ISBN"/>  

<process:hasOutput rdf:resource="#_BOOK"/>  

<process:hasOutput rdf:resource="#_AUTHOR"/>  

</process:AtomicProcess>  

<process:Input rdf:ID="_ISBN">  

<process:parameterType rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">  

        http://127.0.0 .1/ontology/portal.owl#ISBN</process:parameterType>  

<rdfs:label></rdfs:label>  

</process:Input>  

<process:Output  rdf:ID="_BOOK">  

<process:parameterType rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">  

        http://127.0.0.1/ontology/portal.owl#Book </process:parameterType>  

<rdfs:label></rdfs:label>  

</process:Output>  

<process:Output  rdf:ID="_AUTHOR">  

<process:parameterType rdf:datatype="http://www.w3.org/2001/XMLSchema#anyURI">  

        http://127.0.0.1/ontology/books.owl#Author</process:parameterType > 

<rdfs:label></rdfs:label>  

</process:Output>  

<grounding:WsdlGrounding rdf:ID="ISBN_BOOKAUTHOR_GROUNDING">  

<service:supportedBy rdf:resource="#ISBN_BOOKAUTHOR_SERVICE"/>  

</grounding:WsdlGrounding>  

</rdf:RDF>  

 

3.3.2.2. books.owl 

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

<!DOCTYPE rdf:RDF [  

<!ENTITY books.owl "http://127.0.0.1/ontology/books.owl">  

<!ENTITY owl "http://www.w3.org/2002/07/owl#">  
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<!ENTITY rdf "http://www.w3.org/1999/02/22 - rdf - syntax - ns#">  

<!ENTITY rdfs "http://www.w3.org/2000/01/rdf - schema#">  

<!ENTITY simpl ified_sumo.owl "http://127.0.0.1/ontology/simplified_sumo.owl">  

<!ENTITY xsd "http://www.w3.org/2001/XMLSchema#">  

]>  

<rdf:RDF xml:base="&books.owl;"  

xmlns:owl="&owl;"  

xmlns:rdf="&rdf;"  

xmlns:rdfs="&rdfs;">  

 

<! --  Ontology Information -- > 

<owl:Ontology rdf:a bout=""  

rdfs:label="Book Ontology"  

owl:versionInfo="1.0">  

<rdfs:comment>An ontology containing information about books</rdfs:comment>  

<owl:imports>  

<owl:Ontology rdf:about="&simplified_sumo.owl;"/>  

</owl:imports>  

</owl:Ontology>  

 

<! --  Classes -- > 

.  

.  

.  

<owl:Class rdf:about="#Author">  

<rdfs:subClassOf rdf:resource="#Person"/>  

</owl:Class>  

.  

<owl:Class rdf:about="#Book">  

<rdfs:subClassOf rdf:resource="#Monograph"/>  

<rdfs:subClassOf>  

<owl:Restriction rdf:nodeID="b10">  

<owl:allValuesFrom rdf:resource="#Author"/ > 

<owl:onProperty rdf:resource="#writtenBy"/>  

</owl:Restriction>  

</rdfs:subClassOf>  

<rdfs:subClassOf>  

<owl:Restriction>  

<owl:allValuesFrom rdf:resource="#Book - Type"/>  

<owl:onProperty rdf:resource="#hasType"/>  

</owl:Restriction>  

</rdfs:subClassOf>  

<rdfs:sub ClassOf>  

<owl:Restriction>  

<owl:allValuesFrom rdf:resource="#Title"/>  

<owl:onProperty rdf:resource="#isTitled"/>  

</owl:Restriction>  

</rdfs:subClassOf>  

</owl:Class>  

.  

.  

.  

<owl:Class rdf:about="&simplified_sumo.owl;#CorpuscularObject"/>  

<owl:Class rdf:about= "&simplified_sumo.owl;#Object"/>  

 

<! --  Object Properties -- > 

<owl:ObjectProperty rdf:about="#contains"/>  

<owl:ObjectProperty rdf:about="#datePublished"/>  

<owl:ObjectProperty rdf:about="#hasGenre"/>  

<owl:ObjectProperty rdf:about="#hasGrade"/>  

<owl:ObjectPro perty rdf:about="#hasName"/>  

<owl:ObjectProperty rdf:about="#hasSize"/>  

<owl:ObjectProperty rdf:about="#hasType"/>  

<owl:ObjectProperty rdf:about="#isTitled"/>  

<owl:ObjectProperty rdf:about="#publishedBy"/>  

<owl:ObjectProperty rdf:about="#timePublished"/>  

<owl:ObjectProperty rdf:about="#writtenBy"/>  

</rdf:RDF>  

 

 

3.3.2.3. portal.owl 

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

<!DOCTYPE rdf:RDF [  
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  <!ENTITY owl "http://www.w3.org/2002/07/owl#">  

  <!ENTITY portal "http://127.0.0.1/ontology/portal.owl#">  

  <!ENTITY portal.owl  "http://127.0.0.1/ontology/portal.owl">  

  <!ENTITY rdf "http://www.w3.org/1999/02/22 - rdf - syntax - ns#">  

  <!ENTITY rdfs "http://www.w3.org/2000/01/rdf - schema#">  

  <!ENTITY support.owl "http://127.0.0.1/ontology/support.owl">  

  <!ENTITY xsd "http://www.w3.or g/2001/XMLSchema#">  

]>  

<rdf:RDF xml:base="&portal.owl;"  

         xmlns:owl="&owl;"  

         xmlns:portal="&portal;"  

         xmlns:rdf="&rdf;"  

         xmlns:rdfs="&rdfs;">  

 

<! --  Ontology Information -- > 

  <owl:Ontology rdf:about=""  

                owl:ver sionInfo="2.0">  

    <rdfs:label>AKT Reference Ontology (Portal Ontology)</rdfs:label>  

    <rdfs:seeAlso rdf:resource="http://d3e.open.ac.uk/akt/2002/ref - onto.html"/>  

    <owl:imports>  

      <owl:Ontology rdf:about="&support.owl;"/>  

    </owl:imports>  

  </o wl:Ontology>  

 

<! --  Classes -- > 

.  

.  

.  

<owl:Class rdf:about="#ISBN">  

    <rdfs:subClassOf rdf:resource="#Publication - Number"/>  

  </ owl : Class > 

.  

.  

.  

</ rdf : RDF> 

 

3.3.3. ȷɜŬɕɐŰɖůɖ 

ȾŬŰɎ Űɟɧˊɞ ŬɜŰɑůŰɞɘɢɞ ɛŮ ŰŬ ɎɚɚŬ ŭɨɞ ˊɟɧŰɡˊŬ, ɖ ůŮ ɓɎɗɞɠ ŮɝɏŰŬůɖ Űɤɜ ˊŮɟɘɔɟŬűɩɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ OWL-S ŬəɞɚɞɡɗŮɑŰŮ Ŭˊɧ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɢɟɐůɘɛɖɠ ɔɘŬ 

ŬɜŬɕɐŰɖůɖ ˊɚɖɟɞűɞɟɑŬɠ. 

Ⱥűɧůɞɜ ŰŬ ŭɨɞ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞůŭɘɞɟɑɗɖəŬɜ ŬɟɢɘəɎ ůŰɘɠ ˊŮɟɘɔɟŬűɏɠ WSDL ɐŰŬɜ ŮɝɤŰŮɟɘəɎ, 

ŭɖɚŬŭɐ ŭŮɜ ɎɜɖəŬɜ ůŰɖɜ ˊŮɟɘɔɟŬűɐ, ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ˊɟɞůŭɘɞɟɘůɗɞɨɜ əŬɘ ɔɘŬ Űɘɠ ˊŮɟɘɔɟŬűɏɠ 

OWL-S. ȼ ɢɟɖůɘɛɧŰɖŰŬ Űɞɡɠ ŭŮɜ ŬɜŬɚɨŮŰŬɘ ɝŬɜɎ Ŭűɞɨ ŮɝɡˊɖɟŮŰɞɨɜ Űɞɜ ɑŭɘɞ Ŭəɟɘɓɩɠ ůəɞˊɧ 

ɧˊɤɠ ůŰɘɠ ˊŮɟɘɔɟŬűɏɠ WSDL. ɇŬ ŭɨɞ ŬɡŰɎ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ: 

Á ȼ ŭɘŮɨɗɡɜůɖ ɧˊɞɡ ŮɜŰɞˊɑůɗɖəŮ ɖ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. 

Á ɇɞ ɧɜɞɛŬ Űɞɡ ŬɟɢŮɑɞɡ Űɖɠ ˊŮɟɘɔɟŬűɐɠ. 

ɇŬ ɡˊɧɚɞɘˊŬ ůŰɞɘɢŮɑŬ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ OWL-S ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ 

ˊŮɟɘɔɟŬűɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ 

ˊŮɟɘɔɟŬűɐɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ˊɚɖɟɞűɞɟɑŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ŰɛɐɛŬ Profile ɛɘŬɠ 

ˊŮɟɘɔɟŬűɐɠ OWL-S, Űɞɡ ɞˊɞɑɞɡ ɧˊɤɠ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ əŬɘ Ŭˊɧ Űɞ ˊɟɧŰɡˊɞ ŬɡŰɞůəɞˊɧɠ ŮɑɜŬɘ ɖ 
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ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŬɜŬəɎɚɡɣɖɠ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ. ɇŬ ůŰɞɘɢŮɑŬ Űɞɡ service profile ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ŮɑɜŬɘ: 

Á ɇɞ ɧɜɞɛŬ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ (serviceName).  

ɇɞ ɧɜɞɛŬ ŭɟŬ ůɡɜɐɗɤɠ ůŬɜ ŬɜŬɔɜɤɟɘůŰɘəɧ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ ɛɎɚɘůŰŬ ŮɑɜŬɘ 

ˊŮɟɘɔɟŬűɘəɞɨ ɢŬɟŬəŰɐɟŬ, ŮɑɗɘůŰŬɘ ŭɖɚŬŭɐ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ ɧůɞ ŮɑɜŬɘ ŭɡɜŬŰɧ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ əŬɘ Űɞɜ ůəɞˊɧ Űɖɠ ɡˊɖɟŮůɑŬɠ. 

Á ȼ ŰŮəɛɖɟɑɤůɖ-ˊŮɟɘɔɟŬűɐ Űɖɠ ɡˊɖɟŮůɑŬɠ (textDescription).  

ɄŬɟɏɢŮɘ ɛɘŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ɡˊɖɟŮůɑŬɠ. ȷɜŬűɏɟŮɘ Űɘ ˊɟɞůűɏɟŮɘ, Űɘ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ 

ɜŬ ŭɞɡɚɏɣŮɘ, əŬɘ ˊɟɧůɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɞ ˊɎɟɞɢɞɠ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɘɗŬɜɧɜ ɜŬ 

ŮˊɘɗɡɛŮɑ ɜŬ ɔɜɤůŰɞˊɞɘɐůŮɘ ɔɘŬ ŬɡŰɐ ůŰɞɡɠ ɛŮɚɚɞɜŰɘəɞɨɠ əŬŰŬɜŬɚɤŰɏɠ. 

Á Ƀɘ Ůɑůɞŭɞɘ əŬɘ ɞɘ ɏɝɞŭɞɘ Űɖɠ ɡˊɖɟŮůɑŬɠ (inputs - outputs). 

Ƀɘ Ůɑůɞŭɞɘ əŬɘ ɞɘ ɏɝɞŭɞɘ ɛɘŬɠ ɡˊɖɟŮůɑŬɠ ŬˊɞŰŮɚɞɨɜ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ Ŭűɞɨ ˊɟŬəŰɘəɎ 

ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ɞɟɑɕɞɜŰŬɠ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ 

ɖ ŮɘůŮɟɢɧɛŮɜɖ ˊɚɖɟɞűɞɟɑŬ ɛŮŰŬŰɟɏˊŮŰŬɘ Ŭˊɧ Űɖɜ ɡˊɖɟŮůɑŬ. 

Á Ƀɘ ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ (preconditions - results) 

Ƀɘ ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧˊɤɠ ˊɟɞůŭɘɞɟɑɕɞɡɜ əŬɘ ŰŬ ɞɜɧɛŬŰɎ Űɞɡɠ 

əŬɗɞɟɑɕɞɡɜ ɡˊɧ ˊɞɘŮɠ ůɡɜɗɐəŮɠ ɖ ɡˊɖɟŮůɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ Ŭɜ ŬɡŰɧ ŮɑɜŬɘ 

ŮűɘəŰɧ Űɘ ŬɜŰɑəŰɡˊɞ ɗŬ ɏɢŮɘ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ əŬŰɎůŰŬůɖ. 
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ȾȺūȷȿȷȽɃ 4 

ɆɢŮŭɘŬůɛɧɠ ɀɖɢŬɜɐɠ ȷɜŬɕɐŰɖůɖɠ 

ɇɞ ˊŬɟɧɜ ȾŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ. ɄɟɧəŮɘŰŬɘ ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ŮɝŮɘŭɘəŮɡɛɏɜɖ ɔɘŬ ˊŮɟɘɔɟŬűɏɠ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ ɓŮɚŰɑɤůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŮ ůɢɏůɖ ɛŮ 

ɡˊɎɟɢɞɡůŮɠ ɚɨůŮɘɠ. ɇŬɡŰɧɢɟɞɜŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŰŬ ůɡůŰŬŰɘəɎ 

ůŰɞɘɢŮɑŬ Űɞɡ, ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ əŬɗŮɜɧɠ, əŬɗɩɠ əŬɘ ɞɘ ˊɟɞəɚɐůŮɘɠ ˊɞɡ 

ˊɟɏˊŮɘ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰɞɨɜ ɔɘŬ Űɖɜ ŮˊɘŰɡɢɐ Ůˊɑɚɡůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Űɖɠ ŬɜŬɕɐŰɖůɖɠ 

ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

 

4.1.  ɄŮɟɘɔɟŬűɐ ɆɡůŰɐɛŬŰɞɠ 

4.1.1. ɆŰɧɢɞɠ 

ȼ ŭɘŮɝɞŭɘəɐ ŮɝɏŰŬůɖ Űɤɜ ɡˊŬɟɢɧɜŰɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ, Űɧůɞ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɧůɞ əŬɘ 

ůŰɞɢŮɡɛɏɜɤɜ, ɤɠ ˊɟɞɠ Űɖɜ ŬɜŬɕɐŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŰɞ 

əŮűɎɚŬɘɞ 3, ɡˊɞŭŮɘəɜɨŮɘ ˊɤɠ ɖ ɏɟŮɡɜŬ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŰɞɛɏŬ ŮɑɜŬɘ ŬəɧɛŬ ůŮ ˊɟɩɘɛɞ ůŰɎŭɘɞ, 

Ůɜɩ ɡˊɎɟɢɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ ŬɜɎˊŰɡɝɖɠ Ůˊɘˊɚɏɞɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ. ɀɘŬ ŮɝŮɘŭɘəŮɡɛɏɜɖ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖɠ Űɘɠ ˊɟɧůűŬŰŮɠ ŮɝŮɚɑɝŮɘɠ Űɧůɞ 

ůŰɞɜ ɢɩɟɞ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɧůɞ əŬɘ ůŰɞɜ ɢɩɟɞ Űɤɜ ˊɟɞŰɨˊɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ ɓŮɚŰɘůŰɞˊɞɘɖɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ ŬɜŬəɎɚɡɣɖɠ əŬɘ 

ŬɜŬɕɐŰɖůɖɠ.  

ȼ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ŬɡŰɐ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɏɔəŮɘŰŬɘ ůŰɖɜ 

ŮˊɑŰŮɡɝɖ əŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ (precision)  əŬɘ ŬɜɎəɚɖůɖɠ (recall) ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

ŬɜŬɕɖŰɐůŮɤɜ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ, ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ 

ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊɘůŰɟɏűŮɘ ɛɧɜɞ ˊŮɟɘɔɟŬűɏɠ ɡˊɖɟŮůɘɩɜ, ɢɤɟɑɠ ŬɡŰɏɠ ɜŬ ɓɟɑůəɞɜŰŬɘ 

ŬɜɎɛŮůŬ ůŮ ɢɘɚɘɎŭŮɠ ɎɚɚŬ ŬˊɞŰŮɚɏůɛŬŰŬ, Ůɜɩ ɖ ɓŬɗɛɞɜɧɛɖůɖ əŬɘ ɎɟŬ ɖ əŬŰɎŰŬɝɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɟɞəɨˊŰŮɘ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɛɧɜɞ ŮəŮɑɜŬ ŰŬ ůŰɞɘɢŮɑŬ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ ˊɞɡ 

ɏɢɞɡɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ, əɎŰɘ ˊɞɡ ˊɟɞɠ Űɞ ˊŬɟɧɜ ŭŮɜ əɎɜɞɡɜ ɞɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ 

ůəɞˊɞɨ ɔɘŬ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɧɚɞ ˊɞɡ ɞɘ ɛɖɢŬɜɏɠ 

ŬɜŬɕɐŰɖůɖɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ˊŬɟɏɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖɠ Űɖɠ 
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ŬɜŬɕɐŰɖůɖɠ,  ŬɡŰɧ ɔɑɜŮŰŬɘ ɛŮ ɔɜɩɛɞɜŬ ůŰɞɘɢŮɑŬ ŭɘŬűɞɟŮŰɘəɎ Ŭˊɧ ŮəŮɑɜŬ ˊɞɡ ɗŬ ɓɞɖɗɞɨůŬɜ ůŰɖɜ 

ŮɨɟŮůɖ əŬŰŬɚɚɐɚɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɘɠ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ, ɛŮɟɘəɏɠ Ůə Űɤɜ ɞˊɞɑɤɜ ˊŬɟɏɢɞɡɜ 

ɡˊɖɟŮůɑŮɠ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ŰŬ ˊŬɟŬˊɎɜɤ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɤɜ ůɡɛɓŬŰɘəɩɜ ɛɖɢŬɜɩɜ 

ŬɜŬɕɐŰɖůɖɠ, ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ůŰɞɢŮɨŮɘ ůŰɖɜ ɓŮɚŰɑɤůɐ Űɞɡɠ ɧůɞɜ ŬűɞɟɎ  Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ, Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɖɠ ůɖɛŬůɘɞɚɞɔɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊŮɟɘɏɢŮŰŬɘ ůŰɘɠ ˊŮɟɘɔɟŬűɏɠ Űɞɡɠ, ŬɚɚɎ əŬɘ Űɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ ŭŮɘəŰɞŭɧŰɖůɖɠ 

(indexing) əŬɘ ɓŬɗɛɞɚɧɔɖůɖɠ (ranking) ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɔɘŬ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ. 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ, ˊɞɡ ŮɟŮɡɜɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɜɏŬɠ 

ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɡˊɞůŰɖɟɑɕŮŰŬɘ ɧɢɘ 

ɛɧɜɞ Ŭˊɧ Űɖɜ ˊŬɟŬŰɐɟɖůɖ Űɤɜ Űɟɧˊɤɜ ˊɞɡ ŮˊɘŭɏɢɞɜŰŬɘ ɓŮɚŰɑɤůɖ ɞɘ ɡˊɎɟɢɞɡůŮɠ ɚɨůŮɘɠ 

ŬɜŬɕɐŰɖůɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ŬɚɚɎ əŬɘ Ŭˊɧ Űɖɜ ˊɟɞůŭɞəɩɛŮɜɖ ŮŭɟŬɑɤůɖ Űɞɡ 

ˊɟɞŰɨˊɞɡ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŬɜ Űɞ ˊɚɏɞɜ ŭɘŬŭŮŭɞɛɏɜɞ Űɟɧˊɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰŬɝɨ 

əŬŰŬɜŮɛɖɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ, əŬɗɩɠ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ  ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɎ. Ⱥˊɘˊɚɏɞɜ əɑɜɖŰɟɞ ɔɘŬ Űɖɜ ɏɟŮɡɜŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜɎəŰɖůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ 

ŬˊɞŰŮɚŮɑ ɞ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɞɠ Ŭɟɘɗɛɧɠ Űɞɡɠ, ɞ ɞˊɞɑɞɠ əŬɗɘůŰɎ ɘŭɘŬɑŰŮɟŬ ŭɨůəɞɚɞ Űɞɜ 

ŮɜŰɞˊɘůɛɧ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ɛŮ ɛɖ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ ɐ ɛŮ Ŭˊɚɐ 

ˊŮɟɘɐɔɖůɖ.  

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ űɘɚɞŭɞɝŮɑ ɜŬ ŮɜŰɞˊɑɕŮɘ, ɜŬ ŭŮɘəŰɞŭɞŰŮɑ əŬɘ ɜŬ ˊŬɟɏɢŮɘ ɤɠ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɛŮ Ŭɡɝɖɛɏɜɖ ŬɜɎəɚɖůɖ əŬɘ ŬəɟɑɓŮɘŬ, ɛɏůɤ 

ɛɘŬɠ ŮɨɢɟɖůŰɖɠ, ůɨɔɢɟɞɜɖɠ ŭɘŮˊŬűɐɠ, ˊɞɡ ɗŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ 

ŬɜŬɕɖŰɐůɞɡɜ ɡˊɖɟŮůɑŮɠ ɛŮ ŭɘɎűɞɟŬ əɟɘŰɐɟɘŬ, ŮəɛŮŰŬɚɚŮɡɧɛŮɜɞɘ əŬɘ Űɖɜ ůɖɛŬůɘɞɚɞɔɘəɐ 

ˊɚɖɟɞűɞɟɑŬ Űɤɜ ˊŮɟɘɔɟŬűɩɜ Űɞɡɠ. Ƀɘ ˊŮɟɘɔɟŬűɏɠ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɗŬ ůɡɛɛɞɟűɩɜɞɜŰŬɘ ɛŮ ŰŬ ˊɚɏɞɜ ŭɘŬŭŮŭɞɛɏɜŬ ˊɟɧŰɡˊŬ Űɧůɞ ɔɘŬ 

ůɖɛŬůɘɞɚɞɔɘəɐ ɧůɞ əŬɘ ɔɘŬ ɛɖ ůɖɛŬůɘɞɚɞɔɘəɐ ˊŮɟɘɔɟŬűɐ ˊɞɡ ˊŮɟɘɔɟɎűɖəŬɜ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ 

ŮɜɧŰɖŰŬ, ŭɖɚŬŭɐ ŰŬ WSDL əŬɘ OWL-S. ȺəɗɏŰɞɜŰŬɠ ɛŮ Ůɨəɞɚɞ Űɟɧˊɞ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ 

ɡˊɖɟŮůɑŮɠ əŬɘ Űɖɜ ůɖɛŬůɘɞɚɞɔɘəɐ ˊɚɖɟɞɟɞűɞɟɑŬ Űɞɡɠ, ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɗŬ ŬˊɞŰŮɚɏůŮɘ ɏɜŬ 

ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ŮɨɟŮůɖ əŬɘ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɘɠ ˊɚɏɞɜ 

ŬɜŮɟɢɧɛŮɜŮɠ ŰɎůŮɘɠ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ, ůɡɛɓɎɚɚɞɜŰŬɠ ɏŰůɘ əŬɘ ůŰɖɜ ŮŭɟŬɑɤůɖ əŬɘ ŭɘɎŭɞůɖ 

Űɤɜ ˊɟɞŰɨˊɤɜ ŬɡŰɩɜ. 
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4.1.2. ȷɟɢɘŰŮəŰɞɜɘəɐ ɆɡůŰɐɛŬŰɞɠ 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ, Űɖɜ ɞˊɞɑŬ ŬəɞɚɞɡɗŮɑ ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɟɑŬ ɓŬůɘəɎ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ (components):  

¶ Űɞ ůŰɞɘɢŮɑɞ ˊɞɡ çˊŮɟɘɖɔŮɑŰŬɘè ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ əŬɘ ůɡɚɚɏɔŮɘ ɏɔɔɟŬűŬ, ŭɖɚŬŭɐ Űɞɜ 

crawler,  

¶ Űɞ ůŰɞɘɢŮɑɞ ˊɞɡ ɞɟɔŬɜɩɜŮɘ əŬɘ ŭŮɘəŰɞŭɞŰŮɑ Űɖɜ ůɡɚɚŮɔɧɛŮɜɖ ˊɚɖɟɞűɞɟɑŬ ɩůŰŮ ɜŬ 

ŮˊɘŰɟɏˊŮŰŬɘ ɖ ŬˊɞŭɞŰɘəɐ ŬɜŬɕɐŰɖůɐ Űɖɠ, ŭɖɚŬŭɐ Űɞ index, əŬɘ  

¶ Űɞ ůŰɞɘɢŮɑɞ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞɜ ɢɟɐůŰɖ, ŭɖɚŬŭɐ Űɞ interface.  

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ, ůŰŬ ŰɟɑŬ ŬɡŰɎ ɡˊɞůɡůŰɐɛŬŰŬ ˊɟɞůŰɑɗŮɜŰŬɘ 

Ůˊɘˊɚɏɞɜ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ ŰŬ ɞˊɞɑŬ ŭɟɞɨɜ ɤɠ ɛŮůɎɕɞɜŰŮɠ ŬɜɎɛŮůŬ ůŰɞɜ crawler əŬɘ Űɞ index, 

əŬɘ űɘɚŰɟɎɟɞɡɜ ɛɧɜɞ Űɖɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ Ŭˊɧ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ, ɞɘ parsers.  

ɆŰɖɜ ȺɘəɧɜŬ 12 ˊɞɡ ŬəɞɚɞɡɗŮɑ űŬɑɜŮŰŬɘ ŭɘŬɔɟŬɛɛŬŰɘəɎ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ŰŬ 

ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ɡˊɞůɡůŰɐɛŬŰŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ, əŬɗɩɠ əŬɘ ɖ ůŮɘɟɎ ɛŮ Űɖɜ ɞˊɞɑŬ 

ůɡɛɓŬɑɜŮɘ ŬɡŰɧ. 
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ȺɘəɧɜŬ 12. ȷɟɢɘŰŮəŰɞɜɘəɐ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ. 

 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ŬɟɗɟɤŰɐ (modular), Ůˊɞɛɏɜɤɠ ŰŬ ɡˊɞůɡůŰɐɛŬŰŬ ˊɞɡ Űɞ 

ŬˊŬɟŰɑɕɞɡɜ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰɞɨɜ ůŬɜ ɝŮɢɤɟɘůŰɏɠ, ŬɜŮɝɎɟŰɖŰŮɠ ɞɜŰɧŰɖŰŮɠ. ȼ ɘŭɘɧŰɖŰŬ 

ŬɡŰɐ ˊɟɞůŭɑŭŮɘ ůŰŬ ɡˊɞůɡůŰɐɛŬŰŬ ɞɟɘůɛɏɜŬ ůɖɛŬɜŰɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ əŬɗɘůŰɞɨɜ Űɖɜ 

ŬɜŮɝŬɟŰɖůɑŬ Űɞɡɠ ɘŭɘŬɑŰŮɟŬ ŮɚəɡůŰɘəɐ. ɄɟɩŰɞɜ, Ůűɧůɞɜ əɎɗŮ ŰɛɐɛŬ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞ, ŮɑɜŬɘ 

ŭɡɜŬŰɧ əɎˊɞɘɞ Ŭˊɧ ŬɡŰɎ ɜŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ ɛŮ Ůɨəɞɚɞ Űɟɧˊɞ əŬɘ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ŬɚɚŬɔɩɜ 

ůŰŬ ɡˊɧɚɞɘˊŬ ɡˊɞůɡůŰɐɛŬŰŬ. ȼ ŬɜŰɘəŬŰɎůŰŬůɖ ŬɡŰɐ Ůɜɧɠ ŰɛɐɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ɡˊŬɔɞɟŮɨŮŰŬɘ 

Ŭˊɧ ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ɓɟɑůəɞɜŰŬɘ ɖ ŬɜɎɔəɖ ŭɘŮɝŬɔɤɔɐɠ ůɡɔəɟɘŰɘəɩɜ 

ˊŮɘɟŬɛɎŰɤɜ ŬɜɎɛŮůŬ ůŮ ůɡůŰɐɛŬŰŬ ˊɞɡ ŭɘŮəˊŮɟŬɘɩɜɞɡɜ Űɖɜ ɑŭɘŬ ŮɟɔŬůɑŬ, ɖ ˊŬɟɩɢɖůɖ Ůɜɧɠ 



65 

 

ŰɛɐɛŬŰɞɠ ɚɧɔɤ Űɤɜ ŮɟŮɡɜɖŰɘəɩɜ ŮɝŮɚɑɝŮɤɜ əŬɘ ɖ ɛɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛŮ Űɞɜ ŮˊɘɗɡɛɖŰɧ Űɟɧˊɞ. 

ȹŮɨŰŮɟɞɜ, ɖ ŬɜŮɝŬɟŰɖůɑŬ əɎɗŮ ŰɛɐɛŬŰɞɠ ˊɟɞɎɔŮɘ Űɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ, ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ Ŭˊɧ ŰɟɑŰɞɡɠ ɛŮ Űɖ űɘɚɞůɞűɑŬ Űɞɡ ŬɜɞɘəŰɞɨ əɩŭɘəŬ (open source). 

Ƀ Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬɗŮɜɧɠ Ŭˊɧ ŰŬ ɡˊɞůɡůŰɐɛŬŰŬ əŬɗɞɟɑɕŮŰŬɘ ɛɏůɤ ŬɟɢŮɑɤɜ ɟɡɗɛɑůŮɤɜ 

(configuration files). ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůɚɏɔɢɞɡ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ 

ɡˊɞůɡůŰɖɛɎŰɤɜ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ŬˊŮɡɗŮɑŬɠ ŮˊɏɛɓŬůɖɠ ůŰɞɜ əɩŭɘəŬ. ɇŬ ŬɟɢŮɑŬ ɟɡɗɛɑůŮɤɜ ɔɘŬ 

əɎɗŮ ɡˊɞůɨůŰɖɛŬ ɗŬ ɛŮɚŮŰɖɗɞɨɜ əŬŰɎ ˊŮɟɑˊŰɤůɖ ůŰɖ ůɡɜɏɢŮɘŬ. 

ȷəɞɚɞɡɗŮɑ ɖ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ əŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ŬˊŬɘŰɐůŮɤɜ əɎɗŮ 

ɡˊɞůɡůŰɐɛŬŰɞɠ. ɆŮ ŬɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ Ŭɟɢɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ŬɚɚɎ 

əŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ Űɖɜ ŭɞəɘɛŬůŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɘ ŬˊŬɘŰɐůŮɘɠ ŬɡŰɏɠ ɘəŬɜɞˊɞɘɐɗɖəŬɜ əŬɘ ɞɘ ŰŮɢɜɘəɏɠ əŬɘ 

ɛɏɗɞŭɞɘ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ˊɞɡ ŮɛűŬɜɑůɗɖəŬɜ 

əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ əŮűɎɚŬɘɞ 5.   

 

4.2.  Web Crawler 

Ɇəɞˊɧɠ əɎɗŮ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ Ůɨəɞɚɖɠ əŬɘ ɎɛŮůɖɠ ˊɟɧůɓŬůɖɠ ůŮ 

ˊɚɖɟɞűɞɟɑŮɠ. ȰŰůɘ, ˊɟɩŰɞ ɓɐɛŬ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŬˊɞŰŮɚŮɑ ɖ 

ɛŮɗɞŭɘəɐ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɗŬ ŭɘŬŰɑɗŮɜŰŬɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ɛɏůɤ Űɖɠ 

ŬɜŬɕɐŰɖůɖɠ. ɆŰɖɜ ˊɘɞ ůɡɜɖɗɘůɛɏɜɖ ˊŮɟɑˊŰɤůɖ, əŬŰɎ Űɖɜ ɞˊɞɑŬ ŰŬ ŭŮŭɞɛɏɜŬ ŬˊɞŰŮɚɞɨɜ ŰɛɐɛŬ 

Űɞɡ ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ, ɞ ɧɔəɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɜɎɛŮůŬ ůŰŬ ɞˊɞɑŬ ɓɟɑůəɞɜŰŬɘ ɞɘ ˊŮɟɘɔɟŬűɏɠ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ŮɑɜŬɘ Űɧůɞ ɛŮɔɎɚɞɠ ˊɞɡ ɖ ŬɜŬɕɐŰɖůɖ ˊɟɏˊŮɘ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ 

ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ. ɇɞ ůɡůŰŬŰɘəɧ ůŰɞɘɢŮɑɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮˊɘŰŮɚŮɑ ŬɡŰɐ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ ɞɜɞɛɎɕŮŰŬɘ web crawler.  

Ƀɘ ůɡɛɓŬŰɘəɏɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɏɢɞɡɜ ůŬɜ ůŰɧɢɞ Űɖɜ ˊŮɟɘɐɔɖůɖ ůŮ ɧůɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ 

Űɞɡ ɄŬɔəɞůɛɑɞɡ ȽůŰɞɨ ŮɑɜŬɘ ŭɡɜŬŰɧɜ əŬɘ Űɖɜ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ůɡɜŬɜŰɞɨɜ 

ůŰɞɜ ŭɟɧɛɞ Űɞɡɠ. ȷɡŰɧ ŭɘŬűɏɟŮɘ ɗŮɛŮɚɘɤŭɩɠ Ŭˊɧ Űɞ ůŰɧɢɞ Űɖɠ ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ ˊɞɡ əŬŰŬůəŮɡɎɕŮŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ, ɞ ɞˊɞɑɞɠ ŬűɞɟɎ Űɖɜ 

ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ ɛɧɜɞ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ 

ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ.  
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ȺɑɜŬɘ ŮɛűŬɜɏɠ ˊɤɠ Ůűɧůɞɜ ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ ŬɡŰɐ ɞŭɖɔŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

ɓŬůɘəɞɨ ůɡůŰŬŰɘəɞɨ ůŰɞɘɢŮɑɞɡ ůɡɚɚɞɔɐɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ, ŭɖɚŬŭɐ Űɞɡ web crawler. ȼ ɓŬůɘəɐ 

ŭɘŬűɞɟɞˊɞɑɖůɖ ɏɔəŮɘŰŬɘ ůŰɖ ɛɖ ŬˊɞɗɐəŮɡůɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ůŰɘɠ ɞˊɞɑŮɠ ŬˊɞəŰɎ 

ˊɟɧůɓŬůɖ ɞ crawler əŬŰɎ Űɖɜ ˊŮɟɘɐɔɖůɐ Űɞɡ, Ŭűɞɨ ůŰɧɢɞɠ ŭŮɜ ŮɑɜŬɘ ɖ ŬŭɘɎəɟɘŰɖ 

ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ ˊɚɖɟɞűɞɟɑŬɠ. ȾɎɗŮ ůŮɚɑŭŬ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ ɜŬɘ ɛŮɜ ŭɘŬɓɎɕŮŰŬɘ əŬɘ ůŬɟɩɜŮŰŬɘ 

ɔɘŬ ůɡɜŭɏůɛɞɡɠ, ŬɜŬŰɟɞűɞŭɞŰɩɜŰŬɠ ɏŰůɘ Űɞɜ crawler ɔɘŬ ɜŬ ůɡɜŮɢɑůŮɘ Űɖɜ ˊŮɟɘɐɔɖůɖ, ŬɚɚɎ ŭŮɜ 

ŬˊɞɗɖəŮɨŮŰŬɘ. Ƀɘ ɛɧɜŮɠ ůŮɚɑŭŮɠ ˊɞɡ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŮɑɜŬɘ ŮəŮɑɜŮɠ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ 

ŮɡɟŮŰɖɟɘɞˊɞɘɖɗɞɨɜ, ŭɖɚŬŭɐ ŮəŮɑɜŮɠ ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɏɢɞɡɜ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, 

ůŮ əɎˊɞɘŬ Ŭˊɧ ŰŬ ˊɟɧŰɡˊŬ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. ɄɟɏˊŮɘ ɜŬ 

ůɖɛŮɘɤɗŮɑ ɧŰɘ ɧůɞɜ ŬűɞɟɎ Űɞ Ůɨɟɞɠ Űɖɠ ˊŮɟɘɐɔɖůɖɠ, ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬűɞɟɞˊɞɑɖůɖ ůŮ ůɢɏůɖ ɛŮ 

ɏɜŬɜ Űɡˊɘəɧ crawler, əŬɗɩɠ ŮəŰɘɛɎŰŬɘ ɧŰɘ ɧůɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ȽůŰɞɨ ŮɝŮŰŬůŰŮɑ, ŰɧůŮɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊɘɗŬɜɧŰɖŰŮɠ ɡˊɎɟɢɞɡɜ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ŮɜŭɘŬűɏɟɞɡůŬɠ ˊɚɖɟɞűɞɟɑŬɠ, ˊɞɡ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ, Ŭɜ əŬɘ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ ɡɚɞˊɞɘɐůŮɘɠ web crawlers ŬɜɞɘəŰɞɨ 

ɚɞɔɘůɛɘəɞɨ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ˊɟɞŰɘɛɐɗɖəŮ ɞ ůɢŮŭɘŬůɛɧɠ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ 

ŮɝŬɟɢɐɠ Ůɜɧɠ ɜɏɞɡ crawler, əŬɗɩɠ ɞɘ ŬɜɎɔəŮɠ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, 

ɡˊɞůŰɖɟɑɕŮŰŬɘ ˊɚɐɟɖɠ ˊɟɞůŬɟɛɞɔɐ əŬɘ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ crawler ůŮ ůɢɏůɖ ɛŮ Űɞɜ ůəɞˊɧ 

Űɖɠ ůɡɚɚɞɔɐɠ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ.  

Ⱥűɧůɞɜ ɞ ɄŬɔəɧůɛɘɞɠ ȽůŰɧɠ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŬɟŬůŰŬɗŮɑ ůŬɜ əŬŰŮɡɗɡɜɧɛŮɜɞɠ ɔɟɎűɞɠ, ɞ crawler 

ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɚɏůŮɘ ŬɜŬɕɐŰɖůɖ ɓŬůɘɕɧɛŮɜɞɠ ůŮ əɎˊɞɘɞɜ ɔɜɤůŰɧ əŬɘ əŬɚɎ ŮŭɟŬɘɤɛɏɜɞ 

Ŭɚɔɧɟɘɗɛɞ ŬɜŬɕɐŰɖůɖɠ. Ƀ ɓŬůɘəɧɠ Ŭɚɔɧɟɘɗɛɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ŮɑɜŬɘ ɖ ȷɜŬɕɐŰɖůɖ əŬŰɎ ɄɚɎŰɞɠ (Breadth First Search - BFS) [11]. ȼ əɎɗŮ ɘůŰɞůŮɚɑŭŬ 

ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ůŬɜ əɧɛɓɞɠ Űɞɡ ɔɟɎűɞɡ, Ůɜɩ ɞɘ ɡˊŮɟůɨɜŭŮůɛɞɘ ˊɞɡ ŬɡŰɐ ˊŮɟɘɏɢŮɘ ˊŬɟɎɔɞɡɜ ŰŬ 

çˊŬɘŭɘɎè Űɞɡ əɎɗŮ əɧɛɓɞɡ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ Ŭɚɔɧɟɘɗɛɞ, ɏɢɞɜŰŬɠ ɤɠ əɧɛɓɞ 

Ůəəɑɜɖůɖɠ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɘůŰɞůŮɚɑŭŬ, ɞ crawler ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘůəŮűɗŮɑ ˊɟɩŰŬ ɧɚŮɠ Űɘɠ 

ůŮɚɑŭŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŭŮɑɢɜɞɡɜ ɞɘ ɡˊŮɟůɨɜŭŮůɛɞɘ Űɖɠ Ŭɟɢɘəɐɠ, ˊɟɘɜ ˊɟɞɢɤɟɐůŮɘ ɛŮ Űɖɜ ŬɜŬɕɐŰɖůɖ 

ůŰɞ ŮˊɧɛŮɜɞ ŮˊɑˊŮŭɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓɎɗɞɠ.  

ȺəŰɧɠ Ŭˊɧ Űɞɜ Ŭɚɔɧɟɘɗɛɞ ŬɜŬɕɐŰɖůɖɠ, ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ Űɞɜ web crawler 

ŮɑɜŬɘ ŮəŮɑɜŮɠ ˊɞɡ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ Űɞɡ, ŭɖɚŬŭɐ Űɖɜ 

ůɡɚɚɞɔɐ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɖɜ ˊŬɟɞɨůŬ 

ˊŮɟɑˊŰɤůɖ. ȼ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ˊɞɚɘŰɘəɏɠ (policies) ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Ůɜɧɠ web crawler, ɞɘ ɞˊɞɑŮɠ ɛŮɚŮŰɐɗɖəŬɜ ůŰɖɜ ɡˊɞŮɜɧŰɖŰŬ 1.2.3 
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əŬɘ əɎɗŮ űɞɟɎ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ůəɞˊɧ Űɞɡ crawling əŬɘ ŰŬ ŭɘŬɗɏůɘɛŬ 

ɛɏůŬ. ȼ ˊɟɞůŬɟɛɞɔɐ Űɤɜ Ůɜ ɚɧɔɤ ˊɞɚɘŰɘəɩɜ ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ˊŮɟɘɔɟŬűɩɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɘɠ ŮˊɧɛŮɜŮɠ ŮɜɧŰɖŰŮɠ.  

 

4.2.1. ɄɞɚɘŰɘəɏɠ 

4.2.1.1. Ⱥˊɘɚɞɔɐ (Selection) 

Ƀ ɟɡɗɛɧɠ ɛŮ Űɞɜ ɞˊɞɑɞ ŮɜŬɠ web crawler ŮɝŮŰɎɕŮɘ ɘůŰɞůŮɚɑŭŮɠ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ. ȳůɞ 

ŰŬɢɨŰŮɟɞɠ ŮɑɜŬɘ ɞ crawler, ŰɧůŮɠ ˊŮɟɘůůɧŰŮɟŮɠ ůŮɚɑŭŮɠ ɗŬ ˊɟɞůˊŮɚŬɨɜŮɘ əŬɘ ŰɧůŮɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ůŮɚɑŭŮɠ ˊɞɡ ɘəŬɜɞˊɞɘɞɨɜ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ɗŬ ůɡɜŬɜŰɎ. ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ˊɤɠ Ŭəɧɛɖ əŬɘ 

ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ˊŬɔəɞůɛɑɤɠ ɏɢɞɡɜ ŮɡɟŮŰɖɟɘɞˊɞɘɐůŮɘ ɛɧɜɞ ɏɜŬ ɛɏɟɞɠ Űɞɡ 

ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɞɡ ɛɖɢŬɜɐɛŬŰɞɠ ˊɞɡ ɗŬ ŰɟɏɝŮɘ ɞ 

crawler əŬɘ Űɞɡɠ ɢɟɞɜɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ ŰɑɗŮɜŰŬɘ Ŭˊɧ Űɖɜ ˊŮɟɑɞŭɞ Ůəˊɧɜɖůɖɠ Űɖɠ 

ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ, ŮɑɜŬɘ ŮɛűŬɜɏɠ ˊɤɠ ɞ crawler ɗŬ ˊɟɞůˊŮɚɎůŮɘ ɏɜŬɜ ůɖɛŬɜŰɘəɧ ŬɚɚɎ 

ˊŮɟɘɞɟɘůɛɏɜɞ Ŭɟɘɗɛɧ ɘůŰɞůŮɚɑŭɤɜ. Ⱥˊɞɛɏɜɤɠ, ˊɟɏˊŮɘ ɜŬ əŬŰŬɓɚɖɗŮɑ əɎɗŮ ŭɡɜŬŰɐ ˊɟɞůˊɎɗŮɘŬ 

ɩůŰŮ  

a) ɜŬ ɛŮɔɘůŰɞˊɞɘɖɗŮɑ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ůŮɚɑŭɤɜ ˊɞɡ ɏɢŮɘ ŮˊɘůəŮűɗŮɑ ůɡɜɞɚɘəɎ ɞ crawler 

b) ɜŬ ɛŮɔɘůŰɞˊɞɘɖɗŮɑ Űɞ ˊɞůɞůŰɧ Űɤɜ ŮɜŭɘŬűɏɟɞɡůɤɜ ůŮɚɑŭɤɜ ɛɏůŬ ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŮˊɘůəŮűɗɏɜŰɤɜ (ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ) 

Ƀ ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ Űɤɜ ůŮɚɑŭɤɜ ˊɞɡ ɏɢŮɘ ŮˊɘůəŮűɗŮɑ ɞ crawler əŬŰɎ ɓɎůɖ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ 

Űɖɜ ŰŬɢɨŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɞ crawler ˊɟɞůˊŮɚŬɨɜŮɘ Űɘɠ ůŮɚɑŭŮɠ, ɖ ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɖ 

ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ůŰɞ ɛɖɢɎɜɖɛŬ ůŰɞ ɞˊɞɑɞ ŰɟɏɢŮɘ əŬɘ ɛŮ Űɖ ŭɘŬŭɘəŰɡŬəɐ 

ůɨɜŭŮůɖ ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ. Ⱥɝɑůɞɡ ůɖɛŬɜŰɘəɧɠ ŮɑɜŬɘ əŬɘ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɞ crawler 

ɗŬ ŮˊɘɚɏɔŮɘ Űɘɠ ŮˊɧɛŮɜŮɠ ˊɟɞɠ ŮˊɑůəŮɣɖ ůŮɚɑŭŮɠ Ŭˊɧ Űɞ ůɨɜɞɚɞ Űɤɜ ůŮɚɑŭɤɜ ˊɞɡ ɏɢŮɘ ůŰɖɜ ɚɑůŰŬ 

ˊɟɞɠ ŮˊɑůəŮɣɖ (ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ). 

ȳɜŰŬɠ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ˊŮɟɘˊɚŬɜɎŰŬɘ əŬɘ ŭɘŬɓɎɕŮɘ ůŮɚɑŭŮɠ Ŭˊɧ Űɞɜ ŬɢŬɜɐ ɄŬɔəɧůɛɘɞ ȽůŰɧ, ɞ 

web crawler ŮɑɜŬɘ əŬŰŬŭɘəŬůɛɏɜɞɠ ɜŬ ůɡɜŬɜŰɐůŮɘ əɎɗŮ ɚɞɔɐɠ ˊɟɞɓɚɐɛŬŰŬ. ɇŬ ˊɟɞɓɚɐɛŬŰŬ 

ŬɡŰɎ ɛŮɟɘəɏɠ űɞɟɏɠ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɖɜ ɑŭɘŬ Űɖ űɨůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ ɄŬɔəɧůɛɘɞɡ 

ȽůŰɞɨ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, əɎɗŮ ůŮɚɑŭŬ Űɤɜ Ůɜɧɠ Űɡˊɘəɞɨ forum ˊŬɟɏɢŮɘ ɏɤɠ əŬɘ ŮəŬŰɞɜŰɎŭŮɠ 

ůɡɜŭɏůɛɞɡɠ ˊɟɧɠ ɎɚɚŮɠ ůŮɚɑŭŮɠ Űɞɡ ɑŭɘɞɡ forum, ɛŮ ˊŬɟɧɛɞɘɞɡ Ůɑŭɞɡɠ ˊŮɟɘŮɢɧɛŮɜɞ. ȷɡŰɧ ɏɢŮɘ 

ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɡɝɖɛɏɜɖ ˊɘɗŬɜɧŰɖŰŬ Ůɔəɚɤɓɘůɛɞɨ ɛɏůŬ ůŰɞ forum Ůɜɧɠ web crawler ˊɞɡ 
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ŭŮɜ ɢɟɖůɘɛɞˊɞɘŮɑ əɎˊɞɘŬ ˊɞɚɘŰɘəɐ Ŭˊɞűɡɔɐɠ ɘůŰɞůŮɚɑŭɤɜ. ȼ əŬŰɎůŰŬůɖ ŮɑɜŬɘ ˊŬɟɧɛɞɘŬ əŬɘ ůŮ 

ɎɚɚŮɠ ůŮɚɑŭŮɠ ˊŬɟɧɛɞɘɞɡ Űɨˊɞɡ, ɧˊɞɡ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ˊŬɟɎɔŮŰŬɘ Ůɜ ɛɏɟŮɘ ŭɡɜŬɛɘəɎ, ɧˊɤɠ ŮɑɜŬɘ 

ŰŬ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ əŬɘ ŰŬ ɛŮɔɎɚŬ ɖɚŮəŰɟɞɜɘəɎ əŬŰŬůŰɐɛŬŰŬ. ȺˊɘˊɟɞůɗɏŰɤɠ, ůŰɞɜ ɄŬɔəɧůɛɘɞ 

ȽůŰɧ ɡˊɎɟɢɞɡɜ ˊɟɞůɢŮŭɘŬůɛɏɜŮɠ ˊŬɔɑŭŮɠ ŮɘŭɘəɎ ɔɘŬ crawlers [71]. Ƀɘ ˊŬɔɑŭŮɠ ŬɡŰɏɠ ŮɑɜŬɘ 

ůɢŮŭɘŬůɛɏɜŮɠ ŮˊɑŰɖŭŮɠ ɩůŰŮ ɜŬ ɏɢɞɡɜ Űɞ ɑŭɘɞ ŬˊɞŰɏɚŮůɛŬ Ůɔəɚɤɓɘůɛɞɨ ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ 

ˊŬɟŬˊɎɜɤ. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ ˊɟɞůˊŬɗɞɨɜ ŮɑŰŮ ɜŬ Ůɔəɚɤɓɑůɞɡɜ Űɞɜ web 

crawler ůŮ ŬŰɏɟɛɞɜŮɠ ɓɟɧɢɞɡɠ, ɛŮɘɩɜɞɜŰŬɠ Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ, ŮɑŰŮ ɜŬ Űɞɜ 

əɎɜɞɡɜ ɜŬ ŰŮɟɛŬŰɑůŮɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. 

 ȺɑɜŬɘ ůŬűɏɠ ˊɤɠ ɔɘŬ ɜŬ ŮɑɜŬɘ ůŰŬɗŮɟɧɠ əŬɘ ɎɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ ŮɜŬɠ crawler ˊɟɏˊŮɘ ɜŬ 

ŬɜŰɘɛŮŰɤˊɑɕŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ŬɡŰɎ ŰŬ ˊɟɞɓɚɐɛŬŰŬ. ȷɜ ɞ crawler ůŰŬɛŬŰɞɨůŮ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ əɎɗŮ űɞɟɎ ˊɞɡ ůɡɜŬɜŰɞɨůŮ ɏɜŬ ŰɏŰɞɘɞ ˊɟɧɓɚɖɛŬ, ɖ ˊɟɧɞŭɞɠ ˊɞɡ ŰŮɚɘəɎ ɗŬ ůɖɛŮɑɤɜŮ ɗŬ 

ɐŰŬɜ ŬɜŮˊŬɟəɐɠ. ũɘŬ ŬɡŰɧɜ Űɞɜ ɚɧɔɞ, ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɛɖɢŬɜɘůɛɧɠ ˊɞɡ ɗŬ ŮɚɏɔɢŮɘ Űɖɜ 

ˊɟɧɞŭɞ Űɞɡ crawler əŬɘ ŭŮɜ ɗŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊŬɔɑŭŮɡůɐ Űɞɡ, ŬɚɚɎ əŬɘ əɎˊɞɘŬ ŰŮɢɜɘəɐ ˊɞɡ ɗŬ 

Űɞɡ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ əɟɑɜŮɘ ŮŬɜ ɏɜŬ ůɨɜɞɚɞ ůŮɚɑŭɤɜ ŮɑɜŬɘ ŮˊɘɓɚŬɓɏɠ ɐ ɢɤɟɑɠ əɎˊɞɘɞ 

ŬɜŬɛŮɜɧɛŮɜɞ əɏɟŭɞɠ.  

Ⱥűɧůɞɜ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ ŮɑɜŬɘ ŬŭɨɜŬŰɞ ɜŬ ŮɑɜŬɘ ɔɜɤůŰɧ əɎɗŮ ˊɟɧɓɚɖɛŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŮɛűŬɜɘůɗŮɑ, ŬˊŬɘŰŮɑŰŬɘ  Ůˊɑůɖɠ ŮɜŬɠ Űɟɧˊɞɠ ˊɞɡ ɗŬ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɖ ˊɟɧɞŭɞɠ Űɞɡ crawler ŭŮɜ ɗŬ 

ɢɎɜŮŰŬɘ ůŮ ˊŮɟɑˊŰɤůɖ ŬɜŰɘɛŮŰɩˊɘůɖɠ əɎˊɞɘɞɡ ŬˊɟɧɓɚŮˊŰɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ŭɖɚŬŭɐ əɎˊɞɘɞɠ 

ɛɖɢŬɜɘůɛɧɠ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ ŰɟɏɢɞɡůŬɠ əŬŰɎůŰŬůɖɠ əŬɘ Űɞɡ ɘůŰɞɟɘəɞɨ Űɞɡ crawler.  

Ⱥˊɘˊɚɏɞɜ, ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɞɡ ŮɜŭɘŬűɏɟɞɜŰɞɠ / ɢɟɖůɘɛɧŰɖŰŬɠ ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ, Ŭɜ ŭɖɚŬŭɐ ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ůŮɚɑŭŬ ˊɚɖɟŮɑ Űɘɠ ˊɟɞɡˊɞɗɏůŮɘɠ Űɞɡ crawler ɩůŰŮ ɜŬ ŬˊɞɗɖəŮɡŰŮɑ, ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ. ȼ ɛɏɗɞŭɞɠ ɐ ɞ ůɡɜŭɡŬůɛɧɠ ɛŮɗɧŭɤɜ ˊɞɡ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬůűŬɚɑɕɞɡɜ ˊɤɠ ŭŮɜ ɗŬ ɢŬɗɞɨɜ ŮɜŭɘŬűɏɟɞɡůŮɠ ɘůŰɞůŮɚɑŭŮɠ ɛŮ 

ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Ŭˊɧ ŬɡŰɏɠ ˊɞɡ ɗŬ ůɡɜŬɜŰɖɗɞɨɜ. 

ɇɏɚɞɠ, ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ɛɖɢŬɜɘůɛɞɑ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɜ crawler ɜŬ ŬɚɚɎɕŮɘ Űɖɜ 

ˊɟɞəŬɗɞɟɘůɛɏɜɖ ˊɞɟŮɑŬ Űɞɡ ɛɏůŬ ůŰɞɜ ɔɟɎűɞ ŬɜŬɕɐŰɖůɖɠ Űɞɡ ȽůŰɞɨ, ɓŬůɘůɛɏɜɞɘ ůŮ 

ŮɡɟɘůŰɘəɞɨɠ əŬɜɧɜŮɠ ˊɞɡ Ůɜɘůɢɨɞɡɜ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ŮɜŰɞˊɑůŮɘ ˊŮɟɘůůɧŰŮɟŮɠ ŮɜŭɘŬűɏɟɞɡůŮɠ 

ůŮɚɑŭŮɠ ˊɘɞ ɜɤɟɑɠ əŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɖ. Ƀ ɛɖɢŬɜɘůɛɧɠ ɞ ɞˊɞɑɞɠ ŮűŬɟɛɧůŰɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ 

ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ŬűɞɟɎ Űɖɜ Űɞˊɘəɐ ŬɚɚŬɔɐ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ 

əŮűɎɚŬɘɞ 5.  

4.2.1.2. ȺɡɔɏɜŮɘŬ (Politeness) 
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Ƀɘ ˊɧɟɞɘ ˊɞɡ ŬˊŬɘŰŮɑ ŮɜŬɠ web crawler ŬɚɚɎ əŬɘ ɖ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ, ŭɖɚŬŭɐ ɖ ŬˊɞůŰɞɚɐ 

ŬɘŰɐůŮɤɜ ůŮ ŭɘŬŭɘəŰɡŬəɞɨɠ ŮɝɡˊɖɟɏŰŮɠ (web servers) ɛŮ ŰŬɢɨ əŬɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ, 

ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ůŰɞɡɠ ŮɝɡˊɖɟɏŰŮɠ. Ⱥˊɘˊɚɏɞɜ, ŮɑɜŬɘ ˊɘɗŬɜɧ, Ŭɜ ŭŮɜ 

ŰŮɗɞɨɜ ˊŮɟɘɞɟɘůɛɞɑ, ɞ crawler ɜŬ ŮˊɘůəŮűɗŮɑ ůŮɚɑŭŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ɗŮɛɘŰɧ ɜŬ ɏɢŮɘ 

ˊɟɧůɓŬůɖ, ɐ ɞɘ ŭɖɛɘɞɡɟɔɞɑ Űɞɡɠ əɟɑɜɞɡɜ Űɖɜ ŮˊɑůəŮɣɖ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ŬɜŮˊɘɗɨɛɖŰɖ. ũɘŬ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡɠ, ŮɑɜŬɘ ŬɜɎɔəɖ ɜŬ ɚɖűɗɞɨɜ əɎˊɞɘŬ ɛɏŰɟŬ ˊɞɡ ɗŬ 

ŬˊɞŰɟɏɣɞɡɜ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ˊɟɞŬɜŬűŮɟɗŮɘůɩɜ ˊɟɞɓɚɖɛŬŰɘəɩɜ ůɡɛˊŮɟɘűɞɟɩɜ əŬɘ əŬəɩɜ 

ˊɟŬəŰɘəɩɜ.  

ɇɞ ŮɘŭɘəɎ ɗŮůˊɘůɛɏɜɞ ˊɟɤŰɧəɞɚɚɞ ŬˊɞəɚŮɘůɛɞɨ ɟɞɛˊɧŰ (robots exclusion protocol) [60] 

ŮɝɡˊɖɟŮŰŮɑ ŬɡŰɧɜ Űɞɜ ůəɞˊɧ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɘɠ ŮˊɘɗɡɛɑŮɠ Űɤɜ ɘŭɘɞəŰɖŰɩɜ Űɤɜ ɘůŰɞŰɧˊɤɜ. 

ɆɨɛűɤɜŬ ɛŮ Űɞ ˊɟɤŰɧəɞɚɚɞ, əŬŰɎ Űɖɜ ŮˊɑůəŮɣɖ Ůɜɧɠ web crawler ůŮ ɛɘŬ ɘůŰɞůŮɚɑŭŬ, ɞ ˊɟɩŰɞɠ 

ŬˊŬɘŰŮɑŰŬɘ ŬɟɢɘəɎ ɜŬ ŬɜŬɕɖŰɐůŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ŬɟɢŮɑɞ ɛŮ Űɞ ɧɜɞɛŬ ñrobots.txtò. ɆŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ ŬɟɢŮɑɞ ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ Űɞɡ ɘůŰɞɢɩɟɞɡ (web masters) ɢɟɖůɘɛɞˊɞɘɩɜŬɠ 

əŬɗɞɟɘůɛɏɜɖ ůɨɜŰŬɝɖ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŭɘɞɟɑůɞɡɜ Ŭɜ əŬɘ ůŮ ˊɞɘɞɨɠ web crawlers ŮˊɘŰɟɏˊɞɡɜ Űɖɜ 

ˊɟɧůɓŬůɖ, əŬɗɩɠ əŬɘ ŰɛɐɛŬŰŬ Űɞɡ ɘůŰɞŰɧˊɞɡ Űɞɡɠ ˊɞɡ Űɡɢɧɜ ŭŮɜ Ůˊɘɗɡɛɞɨɜ ɜŬ ˊɟɞůˊŮɚŬůŰɞɨɜ. 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊɟɤŰɧəɞɚɚɞ ŮűŬɟɛɧɕŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ 

ŮˊɑůəŮɣɖɠ Űɞɡ crawler ůŮ ɘůŰɞɢɩɟɞɡɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ ŬɜŮˊɘɗɨɛɖŰɞɠ.  

Ⱥˊɘˊɚɏɞɜ, ŮɝŮŰɎůŰɖəŮ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɞɟɘůŰŮɑ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ŬɜɎɛŮůŬ ůŰɘɠ ŬɘŰɐůŮɘɠ 

ˊɟɞɠ Űɞɜ ɑŭɘɞ ŮɝɡˊɖɟɏŰɖ, ɩůŰŮ ɜŬ ɛɖɜ ˊɟɞůŰɑɗŮŰŬɘ ůɖɛŬɜŰɘəɧɠ űɧɟŰɞɠ Ŭˊɧ Űɞɜ crawler. ȷɡŰɧ 

ŬˊɞɟɟɑűɗɖəŮ ɤɠ ˊɟŬəŰɘəɐ, əŬɗɩɠ əɟɑɗɖəŮ ɧŰɘ ɏɟɢŮŰŬɘ ůŮ ŬɜŰɑűŬůɖ ɛŮ Űɖɜ ɚŮɘŰɞɡɟɔɘəɐ ŬˊŬɑŰɖůɖ 

ŰŬɢɨŰɖŰŬɠ Űɞɡ crawler. Ⱥˊɞɛɏɜɤɠ, ɞ ɏɚŮɔɢɞɠ Űɤɜ ŬɘŰɐůŮɤɜ Űɞɡ crawler ˊɟɞɠ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ 

ŮɝɡˊɖɟɏŰɖ ŬűɐɜŮŰŬɘ ůŰɖɜ ŮɡɢɏɟŮɘŬ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ.   

ɇɏɚɞɠ, Ůűɧůɞɜ ɞɘ ˊɧɟɞɘ ˊɞɡ ŬˊŬɘŰŮɑ ɞ crawler ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ Ŭɜɐəɞɡɜ ůŰɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ, ŬˊɞűŬůɑůŰɖəŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ŭɞəɘɛɏɠ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ɟɡɗɛɑůŮɘɠ ɩůŰŮ ɜŬ 

ŮˊɘɚŮɔɞɨɜ ɞɘ ɓɏɚŰɘůŰŮɠ, ŮəŮɑɜŮɠ ŭɖɚŬŭɐ ˊɞɡ ŭŮɜ ˊɟɞəŬɚɞɨɜ əɎˊɞɘɞ ˊɟɧɓɚɖɛŬ ůŰɖɜ əɞɘɜɧŰɖŰŬ 

Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ůŮ ůɡɜŮɜɜɧɖůɖ ɛŮ Űɞ ȾɏɜŰɟɞ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ ȹɘəŰɨɤɜ.  

4.2.1.3. ȺˊŬɜŮˊɑůəŮɣɖ (Revisit) 

ɆŮ Űɡˊɘəɏɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ, ɖ ŮˊɘəŬɘɟɧŰɖŰŬ Űɤɜ ŮɡɟŮŰɖɟɘɞˊɞɘɖɛɏɜɤɜ ɘůŰɞůŮɚɑŭɤɜ ŬˊɞŰŮɚŮɑ 

ɕɤŰɘəɧ ɕɐŰɖɛŬ. ɋůŰɧůɞ, əɎŰɘ ŰɏŰɞɘɞ ŭŮɜ ɘůɢɨŮɘ ɔɘŬ ɛɘŬ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ 

ɡˊɖɟŮůɑŮɠ, əŬɗɩɠ ɖ ŬɜɎˊŰɡɝɖ Űɤɜ ɡˊɖɟŮůɘɩɜ əŬɘ ɖ ŭɖɛɞůɑŮɡůɖ Űɤɜ ˊŮɟɘɔɟŬűɩɜ Űɞɡɠ ŭŮɜ ŮɑɜŬɘ  

ŭŮŭɞɛɏɜŬ ŰŬ ɞˊɞɑŬ ŬɚɚɎɕɞɡɜ ɛŮ ŮɝŬɘɟŮŰɘəɎ ůɡɢɜɧ ɟɡɗɛɧ. Ⱥˊɞɛɏɜɤɠ, ɖ ˊɞɚɘŰɘəɐ ŮˊŬɜŮˊɑůəŮɣɖɠ 
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ŭŮɜ ŬˊɞŰɏɚŮůŮ ˊɟɤŰŮɨɞɜ ɕɐŰɖɛŬ ɔɘŬ Űɞɜ Űɟɧˊɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ web crawler ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ.  

ȼ ɛɧɜɖ ˊŮɟɑˊŰɤůɖ əŬŰɎ Űɖɜ ɞˊɞɑŬ ɏɢŮɘ ɜɧɖɛŬ ɖ əŬŰɎ ɓɞɨɚɖůɖ ůɡɢɜɐ ŮˊŬɜŮˊɑůəŮɣɖ 

ɘůŰɞůŮɚɑŭɤɜ, ŮɑɜŬɘ ɔɘŬ ɘůŰɞůŮɚɑŭŮɠ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ůŬɜ əŬŰɎɚɞɔɞɘ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɞɘ 

ɞˊɞɑŮɠ ŬɜŬɜŮɩɜɞɜŰŬɘ ůɡɢɜɎ ɛŮ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ, ɧˊɤɠ ŰŬ UDDIs [75]. ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ, 

ɤůŰɧůɞ, ɧŰɘ ŰŬ ŭɖɛɧůɘŬ UDDIs ɏɢɞɡɜ ůŰŬɛŬŰɐůŮɘ ɜŬ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ ŮŰŬɘɟŮɑŮɠ ˊɞɡ ŰŬ 

ɏűŮɟŬɜ ůŰɞ ˊɟɞůəɐɜɘɞ əŬɘ ˊɚɏɞɜ ŭŮɜ ŬɜŬɜŮɩɜɞɜŰŬɘ.  

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ŰŬ ˊŬɟŬˊɎɜɤ, əŬɘ ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɖ ŮˊŬɜŮˊɑůəŮɣɖ ɘůŰɞůŮɚɑŭɤɜ ɛŮɘɩɜŮɘ Űɖɜ 

Ŭˊɧŭɞůɖ Űɞɡ crawler, əɟɑɗɖəŮ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ɚɧɔɞɠ ɜŬ ŮűŬɟɛɞůŰŮɑ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ 

ˊɞɚɘŰɘəɐ ŮˊŬɜŮˊɑůəŮɣɖɠ ɘůŰɞůŮɚɑŭɤɜ. ȷɡŰɧ ɤůŰɧůɞ ŭŮɜ ŬˊɞəɚŮɑŮɘ Űɖɜ ŮˊŬɜŮˊɑůəŮɣɖ, Ŭűɞɨ 

ɞɨŰɤɠ ɐ Ɏɚɚɤɠ əŬŰɎ Űɖɜ ˊŮɟɘɐɔɖůɖ ŮɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɞ crawler ɜŬ ŮˊɘůəŮűɗŮɑ ɝŬɜɎ ɛɘŬ 

ɘůŰɞůŮɚɑŭŬ ˊɏɟŬ Ŭˊɧ Űɖɜ ˊɟɩŰɖ űɞɟɎ əɎˊɞɘŬ ůŰɘɔɛɐ ɩůŰŮ ɜŬ ɔɜɤɟɑɕŮɘ Űɞ ŮɜɖɛŮɟɤɛɏɜɞ 

ˊŮɟɘŮɢɧɛŮɜɧ Űɖɠ. 

Ⱥɜɩ ɧɛɤɠ ɖ ŮˊŬɜŮˊɑůəŮɣɖ ůŮɚɑŭɤɜ ŭŮɜ ŬˊɞŰɏɚŮůŮ ɚŮɘŰɞɡɟɔɘəɐ ŬˊŬɑŰɖůɖ, ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ 

ŭɧɗɖəŮ ůŮ ɛɖɢŬɜɘůɛɞɨɠ ˊɞɡ ɗŬ ŬˊɏŰɟŮˊŬɜ Űɞɜ crawler Ŭˊɧ Űɖɜ ůɡɜŮɢɐ ŮˊɑůəŮɣɖ Űɤɜ ɑŭɘɤɜ 

ůŮɚɑŭɤɜ. ȷɡŰɧ ůɡɜɏɓɖ ŮˊŮɘŭɐ ŬűŮɜɧɠ ɡˊɎɟɢŮɘ Űɞ ŮɜŭŮɢɧɛŮɜɞ Ůɔəɚɤɓɘůɛɞɨ Űɞɡ web crawler ůŮ 

əɨəɚɞɡɠ əŬɘ ŬűŮŰɏɟɞɡ ɛŮ Űɖɜ ŮˊŬɜŮˊɑůəŮɣɖ ɞ Ŭɟɘɗɛɧɠ Űɤɜ  ŭɘŬűɞɟŮŰɘəɩɜ ɘůŰɞůŮɚɑŭɤɜ ˊɞɡ 

ŮˊɘůəɏˊŰŮˊŰŬɘ ɞ crawler ɛŮɘɩɜŮŰŬɘ ŭɟŬůŰɘəɎ, ˊɟɎɔɛŬ ˊɞɡ ɛŮɘɩɜŮɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰɎ Űɞɡ. 

4.2.1.4. ɄŬɟŬɚɚɖɚɞˊɞɑɖůɖ (Parallelization) 

ȼ ŰŬɢɨŰɖŰŬ Ůɜɧɠ web crawler ŬˊɞŰŮɚŮɑ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɖɜ Ŭˊɧŭɞůɐ Űɞɡ. ȼ 

ˊŬɟŬɚɚɖɚɞˊɞɑɖůɖ ŮɑɜŬɘ ɞ ŮɡəɞɚɧŰŮɟɞɠ əŬɘ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ Űɟɧˊɞɠ ɜŬ ɛŮɔɘůŰɞˊɞɘɖɗŮɑ ɞ 

ɟɡɗɛɧɠ ˊɟɞůˊɏɚŬůɖɠ ɘůŰɞůŮɚɑŭɤɜ, əŬɘ ɎɟŬ ɖ Ŭˊɧŭɞůɖ. ȼ ˊŬɟŬɚɚɖɚɞˊɞɑɖůɖ ɧɛɤɠ ŮɑɜŬɘ ɛɘŬ 

ŰŮɢɜɘəɐ ˊɞɡ ɡˊɞɜɞŮɑ Űɖɜ ŮəŰɏɚŮůɖ ŰɛɖɛɎŰɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŮ ŭɘŬűɞɟŮŰɘəɞɨɠ ˊɧɟɞɡɠ. 

ȹŮŭɞɛɏɜɤɜ Űɤɜ ůɡɜɗɖəɩɜ, ɖ ɨˊŬɟɝɖ Ůɜɧɠ ɛɧɜɞ ɖɚŮəŰɟɞɜɘəɞɨ ɡˊɞɚɞɔɘůŰɐ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ɡˊŬɔɞɟŮɨŮɘ Űɖɜ ŬɜɎɔəɖ ˊɟɞůŭɘɞɟɘůɛɞɨ ɛɘŬɠ Ɏɚɚɖɠ ɛŮɗɧŭɞɡ ɔɘŬ Űɖɜ ɓŮɚŰɘůŰɞˊɞɑɖůɖ 

Űɖɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ŬˊɞűŬůɑůŰɖəŮ ɖ ˊɞɚɡɜɖɛŬŰɘəɐ (multi-threaded) 

ɡɚɞˊɞɑɖůɖ Űɞɡ web crawler, ŰŮɢɜɘəɐ ˊɞɡ ɗŬ ŮɝŬůűɎɚɘɕŮ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ŮəŰɏɚŮůɖ ŰɛɐɛŬŰɞɠ Űɞɡ 

Ŭɚɔɞɟɑɗɛɞɡ Ŭˊɧ ˊɞɚɚɎ ɜɐɛŬŰŬ, ůɡɛɓɎɚɚɞɜŰŬɠ ɏŰůɘ ůŰɞɜ ůəɞˊɧ. 

 

4.2.2. ɅɡɗɛɑůŮɘɠ (Configuration) 
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ɆŰɞ ˊɚŬɑůɘɞ Űɤɜ ˊŮɘɟŬɛŬŰɘůɛɩɜ ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ŮəŮɑɜŮɠ ˊɞɡ 

ɓŮɚŰɘůŰɞˊɞɘɞɨɜ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ crawler əŬɘ ŮɜŭŮɢɧɛŮɜɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ ůŰɞ ɛɏɚɚɞɜ, ŬˊŬɘŰɐɗɖəŮ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɟɢŮɑɞɡ ɟɡɗɛɑůŮɤɜ (configuration 

file). ɇŬ ˊŮɟɘůůɧŰŮɟŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ əɡəɚɞűɞɟɞɨɜ ˊɟɞůűɏɟɞɡɜ ɏɜŬ ŬɟɢŮɑɞ ŰɏŰɞɘɞɡ Űɨˊɞɡ, 

ˊŬɟɏɢɞɜŰŬɠ ɏŰůɘ ůŰɞɜ ɢɟɐůŰɖ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŰɟɞˊɞˊɞɘɐůŮɘ ɛŮ Ůɨəɞɚɞ Űɟɧˊɞ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ, ůɨɛűɤɜŬ ɛŮ Űɘɠ ŭɘəɏɠ Űɞɡɠ ŬɜɎɔəŮɠ, ɢɤɟɑɠ ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɜŬ əŬŰŬűɨɔŮɘ ůŮ ŬɚɚŬɔɐ Űɞɡ 

əɩŭɘəŬ.  

Ƀɘ ɟɡɗɛɑůŮɘɠ ˊɞɡ ɔɑɜɞɜŰŬɘ ɛɏůɤ ŬɡŰɞɨ Űɞɡ ŬɟɢŮɑɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ ŬəɧɚɞɡɗŬ: 

¶ ȷɟɘɗɛɧɠ Űɤɜ ɜɖɛɎŰɤɜ (threads) 

¶ ȽůŰɞůŮɚɑŭŮɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɗŬ ŮəəɘɜɖɗŮɑ ɖ ŬɜŬɕɐŰɖůɖ 

¶ ɀɖɢŬɜɘůɛɧɠ ŬˊɞɗɐəŮɡůɖɠ əŬŰɎůŰŬůɖɠ əŬɘ ɘůŰɞɟɘəɞɨ 

¶ ȹɘɎűɞɟŬ ɛŮɔɏɗɖ ˊɞɡ ŮˊɖɟɟŮɎɕɞɡɜ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ crawler. 

 

4.3.  Parsing 

Ɇəɞˊɧɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɡˊɞůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ Űɞɜ crawler əŬɘ Űɞ űɘɚŰɟɎɟɘůɛŬ Űɖɠ ŮɜŭɘŬűɏɟɞɡůŬɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ, ɖ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ɗŬ ŮɡɟŮŰɖɟɘɞˊɞɘɖɗŮɑ ůŰɞ ŮɡɟŮŰɐɟɘɞ.  

ȷɜ əŬɘ ɖ ŮɟɔŬůɑŬ ˊɞɡ ŮˊɘŰŮɚŮɑ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ, Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɡˊɞůɨůŰɖɛŬ ŭŮɜ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɞ əŬɗɩɠ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ ůŰɘɠ ŮɟɔŬůɑŮɠ Űɞɡ 

ɡˊɞůɡůŰɐɛŬŰɞɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ ˊɟɘɜ Űɖɜ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ. ɋůŰɧůɞ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊɞɚɘŰɘəɐɠ 

ˊɞɡ ŬəɞɚɞɡɗŮɑŰŬɘ əŬɘ ŬűɞɟɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ ɓɎůɖ 

ŬɜŮɝŬɟŰɖůɑŬ Űɤɜ ɡˊɞůɡůŰɖɛɎŰɤɜ, ɏŰůɘ ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɐ ɜŬ 

ŬɜŰɘəŬŰŬůŰŬɗɞɨɜ, ŬˊɞűŬůɑůŰɖəŮ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ɝŮɢɤɟɘůŰɧ ɡˊɞůɨůŰɖɛŬ ɔɘŬ Űɖɜ 

ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ. ɆŰɖɜ EɘəɧɜŬ 13 ˊɞɡ ŬəɞɚɞɡɗŮɑ űŬɑɜɞɜŰŬɘ ɖ Ůɑůɞŭɞɠ əŬɘ  ɖ ɏɝɞŭɞɠ Űɞɡ 

ɡˊɞůɡůŰɐɛŬŰɞɠ. 
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ȺɘəɧɜŬ 13. Ⱥɑůɞŭɞɠ əŬɘ ɏɝɞŭɞɠ Űɞɡ ɡˊɞůɡůŰɐɛŬŰɞɠ. 

 

Ⱥűɧůɞɜ ɞɘ ˊŮɟɘɔɟŬűɏɠ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ŮɑɜŬɘ ŭɨɞ Űɨˊɤɜ, WSDL əŬɘ OWL-S, ɡˊɎɟɢɞɡɜ ŭɨɞ 

ŭɘŬəɟɘŰɞɑ parsers. ȾŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ, əŬŰɎ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ Ŭˊɧ Űɞɡɠ parsers, ɞɘ 

ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɡˊɧəŮɘɜŰŬɘ ůŮ ŭɨɞ ɓŬůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ: 

¶ ȼ ˊɟɩŰɖ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ŭɘŮɟɔŬůɑŬ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɖɜ Ŭˊɞɛɧɜɤůɖ Űɤɜ ŰɛɖɛɎŰɤɜ 

ŮəŮɑɜɤɜ Űɖɠ ˊŮɟɘɔɟŬűɐɠ ˊɞɡ ɗŮɤɟɞɨɜŰŬɘ ɢɟɐůɘɛŬ ɔɘŬ Űɖɜ ŬɜŬɕɐŰɖůɖ ɧˊɤɠ ŮɑɜŬɘ ɖ 

Ůɑůɞŭɞɠ əŬɘ ɖ ɏɝɞŭɞɠ Űɖɠ ɡˊɖɟŮůɑŬɠ. ɇŬ ŰɛɐɛŬŰŬ ŬɡŰɎ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ŬɜŬɚɡŰɘəɎ əŬŰɎ 

Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ˊɟɞŰɨˊɤɜ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ˊɞɡ ŬɜŬɕɖŰɞɨɜŰŬɘ əŬɘ ŬˊɞŰŮɚɞɨɜ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ɗŬ ŮɡɟŮŰɖɟɘɞˊɞɘɖɗɞɨɜ. ũɘŬ ŬɡŰɧ Űɞɜ ɚɧɔɞ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ Ŭˊɞɛɧɜɤůɐ Űɞɡɠ Ŭˊɧ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ɢɤɟɑɠ ɜŬ ɢɎɜŮŰŬɘ əŬɗɧɚɞɡ 

ˊɚɖɟɞűɞɟɑŬ. 

¶ ȼ ŭŮɨŰŮɟɖ ŭɘŮɟɔŬůɑŬ ŬűɞɟɎ Űɖɜ ɞɟɔɎɜɤůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮ Űɟɧˊɞ 

ˊɞɡ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɖɠ ůŮ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ əŬɘ ŰŮɚɘəɎ Űɖɠ ŬˊɞɗɐəŮɡůɐɠ 

Űɖɠ ůŮ ŬɟɢŮɑŬ, ŰŬ ɞˊɞɑŬ ůŰɖɜ ůɡɜɏɢŮɘŬ ɗŬ ŮˊŮɝŮɟɔŬůŰŮɑ Űɞ ŮɡɟŮŰɐɟɘɞ. 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 12, ɞɘ ŭɘŮɟɔŬůɑŮɠ Űɤɜ parsers ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ Ŭɛɏůɤɠ ɛŮŰɎ Űɖɜ 

ůɡɚɚɞɔɐ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŮɠ Ŭˊɧ əɎɗŮ ŭɘŮɟɔŬůɑŬ 

ˊɞɡ ŬəɞɚɞɡɗŮɑ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŭɖɚŬŭɐ ŬůɨɔɢɟɞɜŬ (offline). ȷɡŰɧ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ 

ɔŮɔɞɜɧɠ ˊɤɠ ɞɘ parsers ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ɛɑŬ ɛɧɜɞ űɞɟɎ Űɖɜ əɎɗŮ ˊŮɟɘɔɟŬűɐ, əŬɘ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ 

Ůˊɘˊɚɏɞɜ ŮˊŮɝŮɟɔŬůɑŬ ɔɘŬ əɎɗŮ ŮˊŮɟɩŰɖůɖ, ŭŮɜ əŬɗɘůŰɞɨɜ ŮˊɘŰŬəŰɘəɐ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ɡɣɖɚɐ 

ŰŬɢɨŰɖŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ. 
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4.4.  Indexing 

ȷűɞɨ ůɡɚɚŮɢɗɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ ɗŬ ŭɘŬɗɏŰŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɖɠ, ŮɑɜŬɘ 

ŬɜɎɔəɖ ŬɡŰɎ ɜŬ ɡˊɞůŰɞɨɜ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɗŬ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ ɔɟɐɔɞɟɖ əŬɘ ɛŮ ŬəɟɑɓŮɘŬ ŬɜɎəŰɖůɖ ˊɚɖɟɞűɞɟɑŬɠ. ɈˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ 

ŭɘŮəˊŬɘɟɏɤůɖ ŬɡŰɐɠ Űɖɠ ŬˊŬɘŰɖŰɘəɐɠ əŬɘ ɡɣɖɚɐɠ ůˊɞɡŭŬɘɧŰɖŰŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɞ ɛɖɢŬɜɘůɛɧɠ 

Űɞɡ  index. Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ ŮɡɟŮŰɐɟɘɞ ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ Űɞ ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ űŬɑɜŮŰŬɘ 

ůŰɖɜ EɘəɧɜŬ 14. 

 

 

ȺɘəɧɜŬ 14. ɇɟɧˊɞɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ ɛŮ Űɞ ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ. 

 

ɆŰɞ ŮɘůŬɔɤɔɘəɧ ȾŮűɎɚŬɘɞ 1, ɧˊɞɡ əɎɗŮ ŰɛɐɛŬ ɛɘŬɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŮɝŮŰɎůɗɖəŮ 

ɚŮˊŰɞɛŮɟɩɠ ˊŬɟŬŰɖɟɐɗɖəŮ ˊɤɠ ɡˊɎɟɢɞɡɜ ŮɡɟŮŰɐɟɘŬ ŭɘŬűɧɟɤɜ Űɨˊɤɜ. ũɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ 

ŮɡɟŮŰɖɟɑɞɡ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮˊɘɚɏɢɗɖəŮ Űɞ ŮɡɟŮŰɐɟɘɞ ɜŬ 

ŮɑɜŬɘ ŬɜŮůŰɟŬɛɛɏɜɞ əŬɘ ɜŬ ɓɟɑůəŮŰŬɘ ůŰɖɜ ɛɜɐɛɖ cache. Ƀɘ Ůˊɘɚɞɔɏɠ ŬɡŰɏɠ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ 

Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŰŬ ŬɜŮůŰɟŬɛɛɏɜŬ ŮɡɟŮŰɐɟɘŬ ˊɟɞůűɏɟɞɡɜ ɎɛŮůɖ ˊɟɧůɓŬůɖ ůŰŬ ɏɔɔɟŬűŬ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ɚɏɝŮɘɠ ˊɞɡ ˊŮɟɘɏɢŮɘ ɛɘŬ ŮˊŮɟɩŰɖůɖ (query), ŬˊɚɞˊɞɘɩɜŰŬɠ əŬɘ ŮˊɘŰŬɢɨɜɞɜŰŬɠ 

ɏŰůɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ, Ůɜɩ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ ˊɞɡ ɗŬ əŬŰŬůəŮɡŬůŰŮɑ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɑɜŬɘ 

ŰɏŰɞɘɞ ɩůŰŮ ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɞɡ ůŰɖɜ ɛɜɐɛɖ cache. 
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ȼ ŰŬɢɨŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ɗŬ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬəŬɚɨɣŮɘ ɛɘŬ ɡˊɖɟŮůɑŬ ŬɚɚɎ 

əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ŮɛűŬɜɘɕɧɛŮɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬˊɞŰŮɚɞɨɜ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŮəŮɑɜŮɠ Űɖɠ 

ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɞɘ ɞˊɞɑŮɠ ɗŬ Űɖɜ əŬŰŬůŰɐůɞɡɜ ŬˊɞŭŮəŰɐ, ɞˊɧŰŮ ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ ˊɤɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɚɖűɗŮɑ ɛɏɟɘɛɜŬ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗɞɨɜ ɓɏɚŰɘůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ ŭɨɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ūɡůɘəɎ, ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ ˊɞɡ Űɞ ɡˊɞůɨůŰɖɛŬ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ ŰŬ 

ŬɟɢŮɑŬ ˊɞɡ ŮɝɎɔɞɡɜ ɞɘ parsers, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ əŬɘ ůɡɛɓŬŰɧ ɛŮ Űɞ Ɏɚɚɞ ɡˊɞůɨůŰɖɛŬ ɛŮ Űɞ 

ɞˊɞɑɞ ŮˊɘəɞɘɜɤɜŮɑ ɎɛŮůŬ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ, Űɞ web interface. ȼ ŮˊɘəɞɘɜɤɜɑŬ ŬɜɎɛŮůŬ 

ůŰŬ ŭɨɞ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŮɑŰŮ ŬˊŮɡɗŮɑŬɠ ŮɑŰŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ əɎˊɞɘɞɜ ŮɜŭɘɎɛŮůɞ 

ˊŬɟɎɔɞɜŰŬ ɧˊɤɠ Űɘɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ (web services), ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ ɓɏɓŬɘŬ ɜŬ 

ŭɘŬŭɟŬɛŬŰɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ. 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɡˊŮɜɗɡɛɑɕŮŰŬɘ ˊɤɠ ɞɘ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ůɡɔəŮɜŰɟɩɗɖəŬɜ ɏɢɞɡɜ ɐŭɖ ɡˊɞůŰŮɑ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ Ŭˊɧ Űɞɡɠ parsers. ɇɞ ŮɡɟŮŰɐɟɘɞ ˊɚɏɞɜ 

əŬɚŮɑŰŬɘ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ ŬɟɢŮɑŬ ŮɜŭɘɎɛŮůɖɠ ɛɞɟűɐɠ ɔɘŬ ˊŮɟɘɔɟŬűɏɠ WSDL əŬɘ OWL-S ůŰŬ 

ɞˊɞɑŬ ˊŮɟɘɏɢŮŰŬɘ ɛɧɜɞ ɢɟɐůɘɛɖ ɤɠ ˊɟɞɠ Űɖɜ ŬɜŬɕɐŰɖůɖ ˊɚɖɟɞűɞɟɑŬ. ɄɟɩŰɖ ɚɞɘˊɧɜ ŬˊŬɑŰɖůɖ 

ɔɘŬ Űɞ ŮɡɟŮŰɐɟɘɞ ŮɑɜŬɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ əŬɘ Űɞɡɠ ŭɨɞ ŬɡŰɞɨɠ Űɨˊɞɡɠ ŬɟɢŮɑɤɜ Űɧůɞ ůŰɞ ŭɘɎɓŬůɛɎ 

Űɞɡɠ əŬɘ Űɖɜ ˊŮɟŬɘŰɏɟɤ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ ɧůɞ əŬɘ ůŰɖɜ ŮɡɟŮŰɖɟɘɞˊɞɑɖůɐ Űɞɡɠ. 

ȼ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭɨɞ ŬɡŰɩɜ ŮɜŭɘɎɛŮůɤɜ Űɨˊɤɜ ŬɟɢŮɑɤɜ ŬˊɞŰŮɚŮɑ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

ŮɝɏɢɞɡůŬɠ ůɖɛŬůɑŬɠ, əŬɗɩɠ ůɡɜŮˊɎɔŮŰŬɘ Ŭɡɝɖɛɏɜɖ ŰŬɢɨŰɖŰŬ əŬɘ ŬəɟɑɓŮɘŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ˊɞɡ ɗŬ ŮˊɘůŰɟɏűŮɘ Űɞ ŮɡɟŮŰɐɟɘɞ. ȷűɞɨ ɞ ɛɖɢŬɜɘůɛɧɠ ŭɘŬɓɎůŮɘ Űɘɠ ɐŭɖ ŮˊŮɝŮɟɔŬůɛɏɜŮɠ Ŭˊɧ Űɞɡɠ 

parsers ˊŮɟɘɔɟŬűɏɠ, ůŰɖ ůɡɜɏɢŮɘŬ əŬɚŮɑŰŬɘ ɜŬ Űɘɠ ŮˊŮɝŮɟɔŬůŰŮɑ ˊŮɟŬɘŰɏɟɤ ɩůŰŮ ɜŬ Űɘɠ űɏɟŮɘ 

ůŰɖɜ ɓɏɚŰɘůŰɖ ŭɡɜŬŰɐ ɛɞɟűɐ ɔɘŬ ɜŬ ŮɘůŬɢɗɞɨɜ ůŰɞ ŮɡɟŮŰɐɟɘɞ. ȼ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ ɢɟŮɘɎɕŮŰŬɘ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘŮɟɔŬůɑŮɠ ɧˊɤɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ɧɟɤɜ, ɖ Ůˊɘɚɞɔɐ Űɖɠ ɟɑɕŬɠ Űɤɜ ɧɟɤɜ, ɖ 

ŬűŬɑɟŮůɖ Űɤɜ ɛɖ ɢɟɐůɘɛɤɜ stop words əɚˊ. ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŮɟɔŬůɑŬ 

ɓɞɖɗɎ ůŰɖɜ ŮˊɑŰŮɡɝɖ əŬɚɨŰŮɟɖɠ ŰŬɢɨŰɖŰŬɠ əŬɘ ŬəɟɑɓŮɘŬɠ ŬɚɚɎ ŭŮɜ ŬˊɞŰŮɚŮɑ Űɖɜ ɛɞɜŬŭɘəɐ 

ɛɏɟɘɛɜŬ ɔɘŬ Űɖ ŭɘŬůűɎɚɘůɖ Űɞɡɠ. 

ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ əŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ ůŰŬ ŮˊɘůŰɟŮűɧɛŮɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

ŭɘɎűɞɟŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŮɝɎɔŮɘ Űɞ ŮɡɟŮŰɐɟɘɞ ɧˊɤɠ ɖ ůɡɢɜɧŰɖŰŬ Űɞɡ əɎɗŮ ɧɟɞɡ əŬɘ 

Űɞ ɓɎɟɞɠ Űɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɗɏůɖ Űɞɡ ůŰɞ ɏɔɔɟŬűɞ. ȷˊɞűŬůɑůɗɖəŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Űɞ 

ɓɎɟɞɠ, Ŭűɞɨ ˊɟɞůɗɏŰŮɘ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɡˊɞɓɞɖɗɐůŮɘ Űɖɜ 

ŬɜŬɕɐŰɖůɖ, əŬɗɩɠ ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ ɔŮɔɞɜɧɠ ˊɤɠ ŭŮɜ ŮɑɜŬɘ ɧɚɞɘ ɞɘ ɧɟɞɘ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɏɜŬ 

ɏɔɔɟŬűɞ Űɞ ɑŭɘɞ ůɖɛŬɜŰɘəɞɑ. Ⱥˊɘˊɚɏɞɜ, ɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ɓŬɟɩɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ 
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ůŰɞɘɢŮɑŬ əɎɜɞɡɜ ŭɡɜŬŰɐ Űɖɜ ˊɟɞůɗɐəɖ ɛɘŬɠ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŬɠ ůŰɖɜ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ, 

Űɖɜ ůɨɜɗŮŰɖ ŬɜŬɕɐŰɖůɖ ɡˊɖɟŮůɘɩɜ ɛŮ ɓɎůɖ ŭɘɎűɞɟŬ əɟɘŰɐɟɘŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɗɏůŮɘ ɞ ɢɟɐůŰɖɠ, 

əŬɘ ɧɢɘ ɛɧɜɞ ɛŮ ɓɎůɖ Ŭˊɚɩɜ ɚɏɝŮɤɜ-əɚŮɘŭɘɩɜ.  

ȷɠ ůɖɛŮɘɤɗŮɑ ˊɤɠ Űɞ ŬɜŮůŰɟŬɛɛɏɜɞ ŮɡɟŮŰɐɟɘɞ ŭŮɜ ˊɟɧəŮɘŰŬɘ ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ůɝô Ŭɟɢɐɠ ŬɚɚɎ 

ɛŮ ɓɎůɖ ɏɜŬ Ŭɟɢɘəɧ əŬɜɞɜɘəɧ ŮɡɟŮŰɐɟɘɞ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ɔɑɜŮŰŬɘ əŬɗɩɠ ɖ ɨˊŬɟɝɖ Űɞɡ ŮˊɘŰŬɢɨɜŮɘ 

Űɖɜ űɎůɖ Űɖɠ ŬɜŬɜɏɤůɖɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ. ȷɜ əŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŰɡɢɘŬəɐɠ ŭŮɜ ɗŬ ŬɜŬˊŰɡɢɗŮɑ 

ɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŬɜŬɜɏɤůɖɠ Űɞɡ ŮɡɟŮŰɖɟɑɞɡ Ůɜɩ ůɡɜŮɢɑɕŮɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ, ŮɜŭɏɢŮŰŬɘ ůŰɞ ɛɏɚɚɞɜ 

ŬɡŰɧ ɜŬ ŬɚɚɎɝŮɘ ɞˊɧŰŮ ŬɡŰɐ ɖ ɘŭɘɧŰɖŰŬ ɗŬ ŬˊɞŰŮɚɏůŮɘ ɢɟɐůɘɛɞ ɓɞɐɗɖɛŬ. 

 

4.5.  Web Interface 

ɇɞ web interface ŬˊɞŰŮɚŮɑ Űɖɜ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɞˊɞɑŬɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ɛŮ Űɞɜ ɢɟɐůŰɖ. 

Ⱥűɧůɞɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ, ɖ ŭɘŮˊŬűɐ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ˊŬɟɎ ɜŬ ŮɑɜŬɘ ɛɘŬ 

ŭɡɜŬɛɘəɐ ɘůŰɞůŮɚɑŭŬ, ˊɟɞůɓɎůɘɛɖ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ web browser. ɆŮ ŬɡŰɐɜ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ 

ůŰɖɜ ȺɘəɧɜŬ 15, ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ɔɜɩɟɘɛɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɤɜ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ, ɞ 

ɢɟɐůŰɖɠ ɗŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɘůɎɔŮɘ ŮˊŮɟɤŰɐůŮɘɠ (queries), ŮɑŰŮ Ŭˊɚɏɠ ŮɑŰŮ ůɨɜɗŮŰŮɠ, əŬɘ 

ɜŬ ɚŬɛɓɎɜŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŮˊɘůŰɟɏűŮɘ Űɞ ŮɡɟŮŰɐɟɘɞ ɛŮ ŮɨɚɖˊŰɞ Űɟɧˊɞ. 

 

 

ȺɘəɧɜŬ 11. ɇɟɧˊɞɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ web interface ɛŮ Űɞ ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ. 

 



76 

 

Ⱥˊɘˊɚɏɞɜ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ əŬɘ ɔɘŬ Űɞɜ Űɟɧˊɞ 

ɢɟɐůɖɠ Űɖɠ. ɇɏɚɞɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ɢɟɐůŰɖ ɜŬ ŬɘŰɖɗŮɑ Űɖɜ 

ŮɡɟŮŰɖɟɘɞˊɞɑɖůɖ ɛɘŬɠ ˊŮɟɘɔɟŬűɐɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ˊŬɟɏɢɞɜŰŬɠ Űɖɜ ŭɘŮɨɗɡɜůɖ ɧˊɞɡ 

ŬɡŰɐ ɓɟɑůəŮŰŬɘ.  

ȺɛűŬɜɘůɘŬəɎ ɖ ůŮɚɑŭŬ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŮɑɜŬɘ Ŭˊɚɐ ɩůŰŮ ɜŬ ŮůŰɘɎɕŮɘ ůŰɖɜ ŬɜŬɕɐŰɖůɖ. Ƀɘ 

ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ ˊɟɏˊŮɘ ɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ Űɞɜ ˊɟɧŰɡˊɞ Űɟɧˊɞ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ɡˊɎɟɢɞɡůŮɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŮɛűŬɜŮɑɠ ɛŮ ŭɘŬɘůɗɖŰɘəɧ 

Űɟɧˊɞ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ˊɟɞůˊɎɗŮɘŬ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ.  

Ƀ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ ůŰɘɠ ŮˊŮɟɤŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ Űɖɠ ɛɖɢŬɜɐɠ ŬɜŬɕɐŰɖůɖɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ŮɑɜŬɘ ɛŮɔɎɚɞɠ.  

ɇɏɚɞɠ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɖ ɘůŰɞůŮɚɑŭŬ ɜŬ ŮɑɜŬɘ ůŮ ɛɞɟűɐ ˊɞɡ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ 

Űɞ index. ȼ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬɜɎɛŮůŬ ůŰŬ ŭɨɞ ɡˊɞůɡůŰɐɛŬŰŬ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŮɑŰŮ 

ŬˊŮɡɗŮɑŬɠ ŮɑŰŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ əɎˊɞɘɞ ŮɜŭɘɎɛŮůɞ ŮˊɑˊŮŭɞ. ɀɘŬ ŰŮɢɜɘəɐ ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ Űɖɠ 

ŭŮɨŰŮɟɖɠ ɛŮɗɧŭɞɡ ŮɑɜŬɘ ɖ ɢɟɐůɖ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ɖ ŭɘŬůɨɜŭŮůɖ 

ŬɜɎɛŮůŬ ůŰŬ ŭɨɞ ɡˊɞůɡůŰɐɛŬŰŬ ɔɑɜŮŰŬɘ ŰŮɚŮɑɤɠ ŬɜŮɝɎɟŰɖŰɖ, Ůɜɩ ɖ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ 

ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɎɚɚŬ ůɡůŰɐɛŬŰŬ. 
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ȾȺūȷȿȷȽɃ 5 

Ɉɚɞˊɞɑɖůɖ ɀɖɢŬɜɐɠ ȷɜŬɕɐŰɖůɖɠ 

ɆŰɞ ˊŬɟɧɜ ȾŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɞ 

ȾŮűɎɚŬɘɞ 4. ũɘŬ Űɞ əɎɗŮ ɡˊɞůɨůŰɖɛŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡ, ŰŬ 

ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ əŬŰɎ Űɖɜ ɡɚɞˊɞɑɖůɐ Űɞɡ, əŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ, 

ŮɟɔŬɚŮɑŬ əŬɘ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɜɎˊŰɡɝɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. Ⱥˊɘˊɚɏɞɜ, ɔɘŬ əɎɗŮ ɡˊɞůɨůŰɖɛŬ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ ŭɘɎɔɟŬɛɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ.  

 

5.1.  Web Crawler 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Shkapenyuk əŬɘ Suel [68], ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ crawler ɡɣɖɚɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ 

ˊɞɡ ˊŮɟɘɖɔŮɑŰŬɘ ůŮ ŮəŬŰɞɜŰɎŭŮɠ ŮəŬŰɞɛɛɨɟɘŬ ůŮɚɑŭŮɠ ůŮ ɛŮɟɘəɏɠ ŮɓŭɞɛɎŭŮɠ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ 

ůɨɜɞɚɞ ˊɟɞəɚɐůŮɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Űɖɜ ŬˊɞŭɞŰɘəɐ Ůɑůɞŭɞ, ɏɝɞŭɞ 

əŬɘ ˊɘɗŬɜɩɠ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɞɜ ŭɑůəɞ, Űɖ ůŰŬɗŮɟɧŰɖŰɎ Űɞɡ əŬɘ Űɖɜ ŭɘŬɢŮɘɟɘůɘɛɧŰɖŰɎ Űɞɡ. 

ũɑɜŮŰŬɘ ɚɞɘˊɧɜ ŬɜŰɘɚɖˊŰɧ ˊɤɠ ŮɝŬɘŰɑŬɠ Űɖɠ ɑŭɘŬɠ Űɖɠ űɨůɖɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ 

əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ ɜŬ ŮɛűŬɜɘůɗɞɨɜ ˊɞɚɚɏɠ 

ˊɟɞəɚɐůŮɘɠ əŬɘ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ ŭɘŬűɞɟŮŰɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ əŬɘ ɏɢɟɘɕŬɜ 

ŬɜŰɘɛŮŰɩˊɘůɖɠ. 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ŬɟɢɘəɎ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ web crawler ɔɘŬ ˊŮɟɘɔɟŬűɏɠ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ, ɧˊɤɠ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. ɆŰɖɜ 

ůɡɜɏɢŮɘŬ ŮɟŮɡɜɩɜŰŬɘ ůŮ ɓɎɗɞɠ ɞɘ Ůˊɘɚɞɔɏɠ ˊɞɡ ɏɔɘɜŬɜ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ web crawler əŬɘ ɖ 

ŮˊɘɢŮɘɟɖɛŬŰɞɚɞɔɑŬ ˊɑůɤ Ŭˊɧ ŬɡŰɏɠ, ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŮɛűŬɜɑůɗɖəŬɜ əŬɘ ɞɘ ɚɨůŮɘɠ ˊɞɡ 

ŮűŬɟɛɧůɗɖəŬɜ, əŬɗɩɠ əŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ 

ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ Űɞɡ web crawler Űɞ ɞˊɞɑɞ ŮˊŮɝɖɔŮɑŰŬɘ ŬɜŬɚɡŰɘəɎ. 

 

5.1.1. ȸŬůɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ 

Ƀ web crawler ɔɘŬ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ ŮəəɘɜŮɑ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŮˊɘůəŮˊŰɧɛŮɜɞɠ ɛɘŬ 

Ŭɟɢɘəɐ ɚɑůŰŬ Ŭˊɧ URLs ˊɞɡ əŬɚɞɨɜŰŬɘ ůˊɧɟɞɘ (seeds). ȾɎɗŮ űɞɟɎ ˊɞɡ ɞ web crawler 

ŮˊɘůəɏˊŰŮŰŬɘ ɛɘŬ ɘůŰɞůŮɚɑŭŬ ŮɚɏɔɢŮɘ Ŭɜ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ˊŮɟɘɔɟŬűɐ ɛɘŬɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, 

http://en.wikipedia.org/wiki/Web_crawler#cite_note-shkapenyuk2002-35
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əŬɘ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɜ ŬˊɞɗɖəŮɨŮɘ ɛŮ ůəɞˊɧ Űɖɜ ɛŮɚɚɞɜŰɘəɐ Űɖɠ ŮɡɟŮŰɖɟɑŬůɖ. ɆŮ 

ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɞ web crawler ůŬɟɩɜŮɘ Űɖɜ ɘůŰɞůŮɚɑŭŬ, ŮɝɎɔɞɜŰŬɠ Űɞɡɠ ɡˊŮɟůɡɜŭɏůɛɞɡɠ 

(hyperlinks) ˊɞɡ ŬɡŰɐ ŭɘŬɗɏŰŮɘ, Űɞɡɠ ɞˊɞɑɞɡɠ ˊɟɞůɗɏŰŮɘ ůŮ ɛɘŬ ɚɑůŰŬ Ůɘŭɘəɐ ɔɘŬ ŬɡŰɧ Űɞ ůəɞˊɧ, ɖ 

ɞˊɞɑŬ əŬɚŮɑŰŬɘ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ (crawl/search frontier). Ƀ Űɟɧˊɞɠ ŮɘůŬɔɤɔɐɠ Űɤɜ 

ɡˊŮɟůɡɜŭɏůɛɤɜ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ əŬɗɞɟɑɕŮɘ əŬɘ Űɞɜ Ŭɚɔɧɟɘɗɛɞ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ɡɚɞˊɞɘŮɑ 

ɞ crawler. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, ɞɘ ɜɏɞɘ ɡˊŮɟůɨɜŭŮůɛɞɘ ˊɟɞůŰɑɗŮɜŰŬɘ ůŰɞ 

Űɏɚɞɠ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ crawler ˊɟɏˊŮɘ ɜŬ ɞɚɞəɚɖɟɩůŮɘ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ ɧɚɤɜ Űɤɜ ůŮɚɑŭɤɜ Ůɜɧɠ Ůˊɘˊɏŭɞɡ ˊɟɘɜ ˊɟɞɢɤɟɐůŮɘ ůŰɞ ŮˊɧɛŮɜɞ ŮˊɑˊŮŭɞ ɓɎɗɞɡɠ, 

ɡɚɞˊɞɘɩɜŰŬɠ ɏŰůɘ Űɞɜ Ŭɚɔɧɟɘɗɛɞ ŬɜŬɕɐŰɖůɖɠ əŬŰɎ ˊɚɎŰɞɠ (breadth first search ï BFS). ȳŰŬɜ ɞ 

crawler ɞɚɞəɚɖɟɩůŮɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ ɛɘŬɠ ůŮɚɑŭŬɠ, ŬɡŰɐ ˊɚɏɞɜ ŮɘůɎɔŮŰŬɘ ůŰɞ əɚŮɘůŰɧ ůɨɜɞɚɞ 

(closed set), ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɖ ŮˊŬɜŮˊŮɝŮɟɔŬůɑŬ Űɖɠ.  

ȼ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ ŬəɞɚɞɡɗŮɑŰŬɘ ŬɜŬŭɟɞɛɘəɎ ɔɘŬ Űɞɡɠ ɡˊŮɟůɡɜŭɏůɛɞɡɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ 

ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɞɚɘŰɘəɏɠ ˊɞɡ ɏɢɞɡɜ ɞɟɘůŰŮɑ,  ŬɜŬŰɟɞűɞŭɞŰɩɜŰŬɠ ɏŰůɘ 

Űɞɜ crawler ɛŮ Űɞɡɠ ŮˊɧɛŮɜɞɡɠ ˊɟɞɞɟɘůɛɞɨɠ Űɞɡ. Ƀɘ ˊɞɚɘŰɘəɏɠ ŬɡŰɏɠ, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŬɜ ůŰɖɜ 

ɡˊɞŮɜɧŰɖŰŬ 1.2.3, əŬɗɞɟɑɕɞɡɜ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ əŬɘ Űɖɜ Ŭˊɧŭɞůɖ Ůɜɧɠ web crawler əŬɘ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ Ůˊɘˊɚɏɞɜ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ˊŬɟŮɛɓɎɚɚɞɜŰŬɘ ůŰɖɜ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɞ web crawler ŮɑɜŬɘ ˊɟɞŰɘɛɧŰŮɟɞ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ˊŬɟɎɚɚɖɚɞ Űɟɧˊɞ ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ŰŬɢɨɠ, ůŮɓɧɛŮɜɞɠ ɧɛɤɠ Űɞɡɠ əŬɜɧɜŮɠ ˊɞɡ ɏɢɞɡɜ ɗŮůɛɞɗŮŰɖɗŮɑ Ŭˊɧ Űɞ Ůɘŭɘəɧ ˊɟɤŰɧəɞɚɚɞ 

robots exclusion protocol ɩůŰŮ ɜŬ ɛɖɜ ˊɟɞəŬɚŮɑ ˊɟɞɓɚɐɛŬŰŬ ůŰɘɠ ůŮɚɑŭŮɠ ˊɞɡ ŮˊɘůəɏˊŰŮŰŬɘ. 

ɇŬɡŰɧɢɟɞɜŬ ɢɟŮɘɎɕɞɜŰŬɘ əɎˊɞɘŮɠ ŰŮɢɜɘəɏɠ ˊɞɡ ɗŬ Űɞɡ ŮˊɘŰɟɏˊɞɡɜ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ŮˊɘɚŮəŰɘəɎ 

ɓŮɚŰɘɩɜɞɜŰŬɠ Űɖɜ Ŭˊɧŭɞůɐ Űɞɡ. ȼ ŮˊɘɚŮəŰɘəɧŰɖŰŬ ŬɡŰɐ ɛŮŰŬɝɨ Ɏɚɚɤɜ ŬűɞɟɎ Űɖɜ Ŭˊɞűɡɔɐ 

ɘůŰɞůŮɚɑŭɤɜ ˊŬɔɑŭɤɜ, Űɖɜ Ŭˊɞűɡɔɐ ůŮɚɑŭɤɜ ˊɞɡ ɏɢŮɘ ŮˊɘůəŮűɗŮɑ ˊɟɧůűŬŰŬ əŬɘ Ɏɚɚɤɜ ˊɞɡ 

ˊɘɗŬɜɧŰŬŰŬ ŭŮɜ ˊŬɟɏɢɞɡɜ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. 

 

5.1.2. ɄɟɧůɗŮŰŬ ɉŬɟŬəŰɖɟɘůŰɘəɎ 

ȾŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ web crawler ŬɜŰɘɛŮŰɤˊɑůŰɖəŬɜ ŭɡůəɞɚɑŮɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɜ əɡɟɑɤɠ Ŭˊɧ 

ŭɨɞ ˊŬɟɎɔɞɜŰŮɠ: 

¶ Űɞɡɠ ˊŮɟɘɞɟɘůɛɏɜɞɡɠ ˊɧɟɞɡɠ ˊɞɡ ŭɘɏɗŮŰŮ Űɞ ɛɖɢɎɜɖɛŬ ůŰɞ ɞˊɞɑɞ ŮəŰŮɚɞɨŰŬɜ ɞ web 

crawler (ɛɜɐɛɖ, ŭɑůəɞɠ, ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ)  
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¶ Űɖɜ ŮŰŮɟɞɔŮɜɐ űɨůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ, ɛŮ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ ˊɟɤŰɧəɞɚɚŬ, ˊɟɧŰɡˊŬ əŬɘ 

Űɨˊɞɡɠ ˊŮɟɘŮɢɞɛɏɜɞɡ.  

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŰɟɞˊɞˊɞɘɐůŮɘɠ, ŮˊŮəŰɎůŮɘɠ, ˊɟɞůɗɐəŮɠ əŬɘ 

ɓŮɚŰɘůŰɞˊɞɘɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŮˊɐɚɗŬɜ ůŰɞɜ web crawler ůŰŬŭɘŬəɎ, ɛŮ ůəɞˊɧ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰɞɨɜ 

ŰŬ ɗɏɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ ŭɞəɘɛŬůŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ.  

ɄŮɟɘůůɧŰŮɟŬ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ web crawler əŬɘ Űɖɜ Ŭˊɧŭɞůɐ Űɞɡ ɛŮŰɎ Űɘɠ ŬɚɚŬɔɏɠ 

ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ȾŮűɎɚŬɘɞ 6.  

5.1.2.1. Ʉɟɞůŭɘɞɟɘůɛɧɠ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ 

Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ əŬŰŬɚɚɖɚɧŰɖŰŬ ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ ˊɟɞɠ ŬˊɞɗɐəŮɡůɖ, 

ŭɖɚŬŭɐ ɖ ɨˊŬɟɝɖ ˊŮɟɘɔɟŬűɐɠ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ůŮ ŬɡŰɐɜ, ŬˊɞŰɏɚŮůŮ ůɖɛŬɜŰɘəɧ ɕɐŰɖɛŬ 

əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ web crawler. ɉɤɟɑɠ Űɖɜ ɢɟɐůɖ ɛɘŬɠ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ɛŮɗɧŭɞɡ ɔɘŬ Űɞɜ 

ůəɞˊɧ ŬɡŰɧ, ɞ ůŰɧɢɞɠ Űɞɡ, ŭɖɚŬŭɐ ɖ ůɡɚɚɞɔɐ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ Ŭˊɧ Űɞɜ 

ɄŬɔəɧůɛɘɞ ɘůŰɧ, ŭŮɜ ɗŬ ɐŰŬɜ ŮűɘəŰɧɠ. ȰŰůɘ, ɛŮɚŮŰɐɗɖəŬɜ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ ɞɘ ɞˊɞɑŮɠ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɛɘŬɠ ɘůŰɞůŮɚɑŭŬɠ. 

ȼ ˊɟɩŰɖ əŬɘ ˊɘɞ Ŭˊɚɐ ŰŮɢɜɘəɐ ŬűɞɟɎ Űɞɜ ɏɚŮɔɢɞ Űɖɠ əŬŰɎɚɖɝɖɠ Űɖɠ ŮˊɘůəŮˊŰɧɛŮɜɖɠ 

ɘůŰɞůŮɚɑŭŬɠ, Űɞɜ Űɨˊɞ ŭɖɚŬŭɐ Űɞɡ ŬɟɢŮɑɞɡ ˊɞɡ űɘɚɞɝŮɜŮɑŰŬɘ ůŮ ɛɘŬ ŭɘŮɨɗɡɜůɖ. Ƀɘ ˊŮɟɘɔɟŬűɏɠ 

Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŬɜŬɕɖŰɩɜŰŬɘ ɏɢɞɡɜ əŬɗɞɟɘůɛɏɜŮɠ əŬŰŬɚɐɝŮɘɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

ñ.wsdlò ɔɘŬ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ůŰɞ ˊɟɧŰɡˊɞ WSDL əŬɘ ñ.owlsò ɔɘŬ Űɘɠ ˊŮɟɘɔɟŬűɏɠ ůŰɞ ˊɟɧŰɡˊɞ 

OWL-S.  

ȺˊɘˊɟɧůɗŮŰŬ, ɞ Űɨˊɞɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭˊɧ Űɖɜ 

əŮűŬɚɑŭŬ (header) Űɖɠ Ŭˊɧəɟɘůɖɠ (HTTP response) ˊɞɡ ŮˊɘůŰɟɏűŮɘ ɖ ůŮɚɑŭŬ ůŰɖɜ ŬɑŰɖůɖ (HTTP 

request) ˊɞɡ Űɖɠ ŬˊɞůŰɏɚŮɘ ɞ crawler, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ Űɞ ˊŮŭɑɞ Űɖɠ Ŭˊɧəɟɘůɖɠ ñcontent-

typeò. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ˊŮɟɘɏɢŮɘ Űɞ MIME (Multipurpose Internet Mail Extensions) [39] 

type Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ˊɞɡ ŮˊɘůŰɟɏűŮŰŬɘ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŮɜŬ ŬɜŬɔɜɤɟɘůŰɘəɧ ŮɘŭɘəɎ ɔɘŬ Űɞɜ 

 ůəɞˊɧ ŬɡŰɧ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ, Ŭɜ əŬɘ ůŰɖ ɔŮɜɘəɐ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ɞɟɗɧŰŮɟɖ, ŭŮɜ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ 

ŮɔəɡɟɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Ŭűɞɨ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ůŰɖɜ əŮűŬɚɑŭŬ ŭŮɜ ŮɑɜŬɘ 

ɡˊɞɢɟŮɤŰɘəɧ. Ⱥˊɘˊɚɏɞɜ, ŭɘŬˊɘůŰɩɗɖəŮ ˊŮɘɟŬɛŬŰɘəɎ ɧŰɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ˊŮɟɘɔɟŬűɩɜ 

ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɖ Űɘɛɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŮŭɑɞɡ ɔɘŬ ŰŬ ŬɟɢŮɑŬ .wsdl ˊɞɚɚɏɠ űɞɟɏɠ 

ŮɑɜŬɘ ñtext/xmlò, ˊɞɡ ŬˊɞŰŮɚŮɑ ŮɡɟŮɑŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ əŬɘ ŭŮɜ ŭɘŮɡəɟɘɜɑɕŮɘ Ŭɜ ɖ ůɡɔəŮəɟɘɛɏɜɖ 

ůŮɚɑŭŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ. 
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ȼ ŰɟɑŰɖ ɛɏɗɞŭɞɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ ɏɚŮɔɢɞ Űɖɠ əŮűŬɚɑŭŬɠ 

Űɞɡ əɩŭɘəŬ (source) Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ˊɞɡ ɞ web crawler ɏɢŮɘ ŮˊɘůəŮűɗŮɑ, ɧˊɞɡ ɛŮŰŬɝɨ Ɏɚɚɤɜ 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɞ Űɨˊɞɠ Űɖɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞɠ, Ŭɜ əŬɘ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɞɟɗɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ˊɟɞůɗɏŰŮɘ Ůˊɘˊɚɏɞɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ ůŮ ɛɘŬ Ŭˊɧ Űɘɠ ˊɚɏɞɜ ůɡɢɜɏɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɞ web crawler, ŮɘůɎɔɞɜŰŬɠ ůɖɛŬɜŰɘəɐ əŬɗɡůŰɏɟɖůɖ ůŰɖɜ ɧɚɖ ŭɘŬŭɘəŬůɑŬ, əŬɘ 

əŬɗɘůŰɩɜŰŬɠ Űɞ ɧűŮɚɞɠ Ŭˊɧ Űɖ ɢɟɐůɖ Űɖɠ ŬɛŮɚɖŰɏɞ.  

ȼ ɛɏɗɞŭɞɠ ˊɞɡ ŰŮɚɘəɎ ŮˊɘɚɏɢɗɖəŮ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ ˊɟɩŰɖ, Ŭűɞɨ ŮɑɜŬɘ Ŭəɟɘɓɐɠ əŬɘ 

ŭŮɜ ŮɛűŬɜɑɕŮɘ ŰŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ ŭɨɞ.  

ȾŬŰɎ Űɘɠ ŭɞəɘɛɏɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ, ŭɘŬˊɘůŰɩɗɖəŮ ˊɤɠ ɧŰŬɜ ɖ ˊŬɟŬɔɤɔɐ Űɞɡ web service 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŬɡŰɧɛŬŰɞ Űɟɧˊɞ ɛɏůɤ Ůɘŭɘəɩɜ ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ŮɟɔŬɚŮɑɤɜ 

ɞɚɞəɚɖɟɤɛɏɜɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɜɎˊŰɡɝɖɠ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ Ant Űɞɡ Netbeans, 

əŬɘ ɖ ɡˊɖɟŮůɑŬ ɏɢŮɘ ɔɑɜŮɘ ɛɏůɤ ŬɡŰɩɜ deployed ůŮ əɎˊɞɘɞɜ application server, ɖ ˊŮɟɘɔɟŬűɐ ůŰɞ 

ˊɟɧŰɡˊɞ WSDL ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŬɡŰɐ ɛŮ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞ Űɟɧˊɞ ɢɤɟɑɠ Űɖɜ ˊŬɟɏɛɓŬůɖ Űɞɡ 

ɢɟɐůŰɖ. ɆŮ ŬɡŰɐ Űɖ ˊŮɟɑˊŰɤůɖ, ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ɡˊɖɟŮůɑŬɠ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ɛɏůɤ Űɞɡ 

application server ůŮ ɛɘŬ ŭɘŮɨɗɡɜůɖ ˊɞɡ ŮɑɜŬɘ ɑŭɘŬ Ŭəɟɘɓɩɠ ɛŮ Űɖɜ ŭɘŮɨɗɡɜůɖ ˊɞɡ ŰɟɏɢŮɘ Űɞ web 

service ɛŮ Űɖɜ ˊɟɞůɗɐəɖ ɧɛɤɠ Űɖɠ əŬŰɎɚɖɝɖɠ ñ?wsdlò. ȼ ůɡɔəŮəɟɘɛɏɜɖ ɘŭɘɞɟɟɡɗɛɑŬ, ŭŮɜ 

ˊɟɞəŬɚŮɑ ˊɟɞɓɚɐɛŬŰŬ ůŰɖɜ ŰŮɢɜɘəɐ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ, Ŭűɞɨ ɞ application server ůɡɛˊŮɟɘűɏɟŮŰŬɘ 

ůŬɜ web server ůŰŬ HTTP ŬɘŰɐɛŬŰŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ web crawler, ŮˊɘůŰɟɏűɞɜŰŬɠ Űɞ ŬɟɢŮɑɞ .wsdl, 

ɛɖɜ ŬˊŬɘŰɩɜŰŬɠ ɏŰůɘ əɎˊɞɘŬ Ůˊɘˊɚɏɞɜ ŬɚɚŬɔɐ ˊɏɟŬ Ŭˊɧ Űɖɜ ˊɟɞůɗɐəɖ Űɖɠ əŬŰɎɚɖɝɖɠ ñ?wsdlò ůŮ 

ŬɡŰɏɠ ˊɞɡ ŬɜŬɕɖŰɞɨɜŰŬɘ.  

5.1.2.2. ȷˊɞűɡɔɐ ŬɟɢŮɑɤɜ 

ɀŮ ŬɜɎɚɞɔɞ Űɟɧˊɞ ɛŮ ŬɡŰɧɜ ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ɡˊɞŮɜɧŰɖŰŬ 5.1.2.1 ˊŬɟŬˊɎɜɤ ɔɘŬ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ɡɚɞˊɞɘɐɗɖəŮ ɛɘŬ Ůə ŭɘŬɛɏŰɟɞɡ 

ŬɜŰɑɗŮŰɖ ŭɘŮɟɔŬůɑŬ.  

ȾŬŰɎ Űɖɜ ŭɘɎůɢɘůɖ Űɞɡ ˊŬɔəɧůɛɘɞɡ ɘůŰɞɨ ŮɜŬɠ web crawler əŬɚŮɑŰŬɘ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ˊɚɐɗɞɠ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ. Ƀɘ ɘůŰɞůŮɚɑŭŮɠ ˊɞɡ ŭɘŬůɢɑɕŮɘ űɘɚɞɝŮɜɞɨɜ əɎɗŮ Űɨˊɞɡ ŬɟɢŮɑŬ, ŰŬ 

ɞˊɞɑŬ ɞɟɘůɛɏɜŮɠ űɞɟɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ, Ůɜɩ ɎɚɚŮɠ 

űɞɟɏɠ ŭŮɜ ˊɟɞůűɏɟɞɡɜ əɎŰɘ ůŰɖɜ ŬɜŬɕɐŰɖůɖ. ȹɘŬˊɘůŰɩɗɖəŮ ˊɤɠ ŮɘŭɘəɎ ŰŬ ŬɟɢŮɑŬ ɛŮɔɎɚɞɡ 

ɛŮɔɏɗɞɡɠ ˊɞɡ ůɡɜŬɜŰɎŮɘ ɞ web crawler, ŮɝŬɘŰɑŬɠ ŬɡŰɐɠ Űɖɠ ɘŭɘɞɛɞɟűɑŬɠ Űɞɡɠ, əŬɗɡůŰŮɟɞɨɜ Űɖɜ 

ˊɟɧɞŭɧ Űɞɡ, ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ. Ⱥˊɘˊɚɏɞɜ, ŰŬ ŬɟɢŮɑŬ 

ŬɡŰɎ ŭŮɜ ˊŮɟɘɏɢɞɡɜ ɡˊŮɟůɡɜŭɏůɛɞɡɠ ɞɘ ɞˊɞɑɞɘ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ 
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ˊɟɞɩɗɖůɖ Űɖɠ ŬɜŬɕɐŰɖůɖɠ. ũɘŬ Űɞɡɠ ɚɧɔɞɡɠ ŬɡŰɞɨɠ əɟɑɗɖəŮ ŬɜŬɔəŬɑŬ ɖ ɢɟɐůɖ Űɖɠ ˊŬɟŬˊɎɜɤ 

ɛŮɗɧŭɞɡ, ɩůŰŮ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ůɡɔəŮəɟɘɛɏɜɞɘ Űɨˊɞɘ ŬɟɢŮɑɤɜ ˊɞɡ ůɡɜɐɗɤɠ ɏɢɞɡɜ ůɖɛŬɜŰɘəɧ 

ɛɏɔŮɗɞɠ, ɧˊɤɠ ŰŬ ŬɟɢŮɑŬ ɐɢɞɡ əŬɘ ɓɑɜŰŮɞ, ɐ/əŬɘ ŭŮɜ ŭɘŬɗɏŰɞɡɜ ɡˊŮɟůɡɜŭɏůɛɞɡɠ, ɧˊɤɠ ŰŬ ŬɟɢŮɑŬ 

Ůɘəɧɜɤɜ. ȷəɞɚɞɡɗŮɑ ůŰɞɜ ɄɑɜŬəŬ 1 ɖ ɚɑůŰŬ Űɤɜ  Űɨˊɤɜ ŮəŮɑɜɤɜ ˊɞɡ ŬˊɞűŮɨɔɞɜŰŬɘ ɛŮ ŬɡŰɧɜ Űɞɜ 

Űɟɧˊɞ. 

ɄɑɜŬəŬɠ 1. ȾŬŰŬɚɐɝŮɘɠ ˊɟɞɠ Ŭˊɞűɡɔɐ ŬɟɢŮɑɤɜ. 

ȾŬŰɎɚɖɝɖ ɇɨˊɞɠ ŬɟɢŮɑɞɡ ȾŬŰɎɚɖɝɖ ɇɨˊɞɠ ŬɟɢŮɑɞɡ 

.wmv ɓɑɜŰŮɞ .flac ɐɢɞɡ 

.mov ɓɑɜŰŮɞ .ppt ˊŬɟɞɡůɑŬůɖɠ 

.mpeg ɓɑɜŰŮɞ .pptx ˊŬɟɞɡůɑŬůɖɠ 

.mpg ɓɑɜŰŮɞ .doc əŮɘɛɏɜɞɡ 

.avi ɓɑɜŰŮɞ .docx əŮɘɛɏɜɞɡ 

.wma ɐɢɞɡ .pdf əŮɘɛɏɜɞɡ 

.msi ŮəŰŮɚɏůɘɛɞ .zip ůɡɛˊɑŮůɖɠ 

.flv ɓɑɜŰŮɞ .rar  ůɡɛˊɑŮůɖɠ 

.run ŮəŰŮɚɏůɘɛɞ .jar  ŮəŰŮɚɏůɘɛɞ/ɓɘɓɚɘɞɗɐəɖ java 

.dmg ŮɘəɧɜŬɠ .tar ůɡɛˊɑŮůɖɠ 

.pkg ˊŬəɏŰɞ ŮɔəŬŰɎůŰŬůɖɠ .tar.gz ůɡɛˊɑŮůɖɠ 

.tgz ůɡɛˊɑŮůɖɠ .7z ůɡɛˊɑŮůɖɠ 

.gz ůɡɛˊɑŮůɖɠ .png ŮɘəɧɜŬɠ 

.bz2 ůɡɛˊɑŮůɖɠ .bmp ŮɘəɧɜŬɠ 

.ogv ɓɑɜŰŮɞ .gif ŮɘəɧɜŬɠ 

.csv əŮɘɛɏɜɞɡ .jpg ŮɘəɧɜŬɠ 

.aac ɐɢɞɡ .jpeg ŮɘəɧɜŬɠ 

.3gp ɐɢɞɡ/ɓɑɜŰŮɞ .swf flash 

.m4v ɓɑɜŰŮɞ .iso Ůɘəɞɜɘəɞɨ ŭɑůəɞɡ 

.m4a ɐɢɞɡ/ɓɑɜŰŮɞ .exe ŮəŰŮɚɏůɘɛɞ 

.mp2 ɐɢɞɡ .mp4 ɐɢɞɡ/ɓɑɜŰŮɞ 

.mp3 ɐɢɞɡ .wav ɐɢɞɡ 

 

 

5.1.2.3. ɄɞɚɡɜɖɛŬŰɘəɐ ɡɚɞˊɞɑɖůɖ 

ũɘŬ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ web crawler, ɖ ɞˊɞɑŬ ŭɘŬŭɟŬɛŬŰɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ 

Ŭˊɧŭɞůɐ Űɞɡ, Űɞ əɚŮɘŭɑ ɐŰŬɜ ɖ ŰŬɡŰɧɢɟɞɜŬ ŮəŰɏɚŮůɖ ŰɛɐɛŬŰɞɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ. ȼ ɢɟɐůɖ 

Ůɜɧɠ ɛɧɜɞ ɛɖɢŬɜɐɛŬŰɞɠ əŬɘ ɖ ŮɡəɞɚɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɘəɐ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɖɜ ɔɚɩůůŬ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɡˊŬɔɧɟŮɡůŬɜ ɛɘŬ ˊɞɚɡɜɖɛŬŰɘəɐ 

ɡɚɞˊɞɑɖůɖ.  

ȼ ŰŬɡŰɧɢɟɞɜɖ ŬɡŰɐ ŮəŰɏɚŮůɖ ŰɛɐɛŬŰɞɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ɏˊɟŮˊŮ ɜŬ ɡɚɞˊɞɘɖɗŮɑ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ 

ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮɘ Űɖɜ ɞɟɗɧŰɖŰŬ əŬɘ Űɖɜ Ŭɡɝɖɛɏɜɖ Ŭˊɧŭɞůɐ Űɞɡ. ũɘô ŬɡŰɧ Űɞɜ ɚɧɔɞ, ɏˊɟŮˊŮ ɜŬ 

ŬˊɞŰɟŬˊŮɑ ɖ ŰŬɡŰɧɢɟɞɜɖ ˊɟɧůɓŬůɖ Űɤɜ ɜɖɛɎŰɤɜ ůŰɘɠ ŭɞɛɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ Ŭɚɔɧɟɘɗɛɞɠ. 
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ȰŰůɘ ŭɘŬůűŬɚɑɕŮŰŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɧŰɘ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ Űɞ ɑŭɘɞ URL ɜŬ ŬɜŬŰŮɗŮɑ ůŮ ŭɨɞ 

ɜɐɛŬŰŬ, ˊɟɎɔɛŬ ˊɞɡ Ŭɜ ůɡɜɏɓŬɘɜŮ ůɡɢɜɎ ɗŬ əŬɗɡůŰŮɟɞɨůŮ ůɖɛŬɜŰɘəɎ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ.  

ũɘŬ ɜŬ ɔɑɜŮɘ əŬŰŬɜɞɖŰɧɠ ɞ Űɟɧˊɞɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ˊɞɚɡɜɖɛŬŰɘəɐ 

ɡɚɞˊɞɑɖůɖ, ɞ Ŭɚɔɧɟɘɗɛɞɠ Űɞɡ web crawler ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŮɝŮŰŬůɗŮɑ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓɎɗɞɠ. Ƀ 

Ŭɚɔɧɟɘɗɛɞɠ ɞɡůɘŬůŰɘəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ŰɛɐɛŬŰŬ: 

¶ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ əŬɘ Űɞ əɚŮɘůŰɧ ůɨɜɞɚɞ ɛŮ ůəɞˊɧ Űɖɜ 

Ůˊɘɚɞɔɐ Űɖɠ ŮˊɧɛŮɜɖɠ ˊɟɞɠ ŮˊɑůəŮɣɖ ŭɘŮɨɗɡɜůɖɠ  

¶ Űɞ ŭɘɎɓŬůɛŬ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɖɠ ˊɟɞɠ ŮˊɑůəŮɣɖ ŭɘŮɨɗɡɜůɖɠ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ 

ůɡɜŭɏůɛɤɜ Űɖɠ ɐ Űɖɜ ŬˊɞɗɐəŮɡůɐ Űɖɠ 

ɀŮ ɔɜɩɛɞɜŬ ŰŬ ŭɨɞ ŬɡŰɎ ŰɛɐɛŬŰŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ, ˊŬɟɏɢɞɜŰŬɘ ŭɨɞ ŮɜŬɚɚŬəŰɘəɞɑ Űɟɧˊɞɘ.  

Ƀ ˊɟɩŰɞɠ Űɟɧˊɞɠ ŬűɞɟɎ Űɖɜ ˊɞɚɡɜɖɛŬŰɘəɐ ɡɚɞˊɞɑɖůɖ ɞɚɧəɚɖɟɞɡ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ. ȾɎŰɘ ŰɏŰɞɘɞ 

ŮɑɜŬɘ ŮűɘəŰɧ ůŰɖɜ Java, əŬɗɩɠ ˊŬɟɏɢɞɜŰŬɘ ŭɡɜŬŰɧŰɖŰŮɠ ůɡɔɢɟɞɜɘůɛɞɨ (ŭɞɛɐ synchronized) ɩůŰŮ 

ɞɘ ŭɞɛɏɠ ˊɞɡ ŮɜŭɏɢŮŰŬɘ ɜŬ ˊɟɞəŬɚɏůɞɡɜ Ůˊɘˊɚɞəɏɠ ɜŬ əŬŰŬůŰɞɨɜ ŮɘəɞɜɘəɎ ŬɜŮɝɎɟŰɖŰŮɠ. 

ɋůŰɧůɞ, ɞ ůɡɔɢɟɞɜɘůɛɧɠ ŬɡŰɧɠ ŮɑɜŬɘ ŭɨůəɞɚɞɠ, ɔɘŬŰɑ ˊɟɏˊŮɘ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ əɎɗŮ ˊŮɟɑˊŰɤůɖ 

ůŰɞɜ Ŭɚɔɧɟɘɗɛɞ ɧˊɞɡ ŮɜŭɏɢŮŰŬɘ ɜŬ ˊɟɞəɨɣŮɘ Ůˊɘˊɚɞəɐ. Ⱥˊɘˊɚɏɞɜ, Űɞ əɧůŰɞɠ ŮˊɘəɞɘɜɤɜɑŬɠ 

ɛŮŰŬɝɨ Űɤɜ ɜɖɛɎŰɤɜ, əŬɗɩɠ əŬɘ ɞɘ ˊŮɟɑɞŭɞɘ ŬɜŬɛɞɜɐɠ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡɔɢɟɞɜɘůɛɞɨ 

ɐŰŬɜ ɛŮɔɎɚŬ ůŮ ůɢɏůɖ ɛŮ Űɞ əɏɟŭɞɠ ˊɞɡ ɗŬ ˊɟɞɏəɡˊŰŮ.  

ȼ ŭŮɨŰŮɟɖ Ůˊɘɚɞɔɐ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ əŬɘ ŬɡŰɐ ˊɞɡ ŰŮɚɘəɎ ŮˊɘɚɏɢɗɖəŮ, ŬűɞɟɎ Űɖɜ ˊɞɚɡɜɖɛŬŰɘəɐ 

ɡɚɞˊɞɑɖůɖ ɛɞɜɎɢŬ ŮəŮɑɜɞɡ Űɞɡ ŰɛɐɛŬŰɞɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞ Ŭˊɧ 

Űɖɜ űɨůɖ Űɞɡ. ɇɞ ŭŮɨŰŮɟɞ ŰɛɐɛŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ, ŭɖɚŬŭɐ   Űɞ ŭɘɎɓŬůɛŬ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ɛɘŬɠ 

ůŮɚɑŭŬɠ əŬɘ ɖ ŮɝŬɔɤɔɐ Űɤɜ ůɡɜŭɏůɛɤɜ Űɖɠ ɐ ɖ ŬˊɞɗɐəŮɡůɖ Űɖɠ, ŮɑɜŬɘ ɛɘŬ ŭɘŮɟɔŬůɑŬ ŬɜŮɝɎɟŰɖŰɖ 

ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊɘŰŮɚŮɑ Űɞ əɎɗŮ ɜɐɛŬ ɝŮɢɤɟɘůŰɎ, ɢɤɟɑɠ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɎˊɞɘŬ əɞɘɜɐ 

ŭɞɛɐ, ŬˊɞűŮɨɔɞɜŰŬɠ ɏŰůɘ Űɘɠ Ůˊɘˊɚɞəɏɠ. ɇŬɡŰɧɢɟɞɜŬ, Ŭɠ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɞɨŰɤɠ ɐ Ɏɚɚɤɠ ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŭɘŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ Űɞ ˊɚɏɞɜ ɢɟɞɜɞɓɧɟɞ əɞɛɛɎŰɘ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ, ɞˊɧŰŮ Űɞ 

əɏɟŭɞɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ. 

5.1.2.4. ȹɘŬɢŮɑɟɘůɖ əŬɘ ŮɚŬɢɘůŰɞˊɞɑɖůɖ ɢɟɐůɖɠ ɛɜɐɛɖɠ 



83 

 

ȺɜŬ Ŭˊɧ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɜ ůɡɢɜɎ əŬŰɎ Űɖɜ ŭɞəɘɛŬůŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ web 

crawler ɐŰŬɜ ɞ ŰŮɟɛŬŰɘůɛɧɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŮɝŬɘŰɑŬɠ ůűŬɚɛɎŰɤɜ ɛɜɐɛɖɠ (heap space) ŰŬ 

ɞˊɞɑŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬɜŮˊɎɟəŮɘŬ Űɖɠ ɛɜɐɛɖɠ ˊɞɡ ŭɘŬŰɑɗŮŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ.  

ȼ ŬɜŮˊɎɟəŮɘŬ Űɖɠ ɛɜɐɛɖɠ ŬˊɞŰŮɚŮɑ ůɡɜɘůŰɩůŬ ŭɘŬűɞɟŮŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ 

Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ crawler, Űɞ ɛɖɢɎɜɖɛŬ ůŰɞ ɞˊɞɑɞ ŰɟɏɢŮɘ əŬɘ Ɏɚɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ. ȼ 

ŬɜŬɔəŬɘɧŰɖŰŬ ɞ  web crawler ɜŬ ɔɜɤɟɑɕŮɘ Űɘɠ ůŮɚɑŭŮɠ ˊɞɡ ɏɢŮɘ ɐŭɖ ŮˊɘůəŮűɗŮɑ (əɚŮɘůŰɧ ůɨɜɞɚɞ) 

ŬɚɚɎ əŬɘ Űɘɠ ůŮɚɑŭŮɠ ˊɞɡ ŮɑɜŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɞ ɜŬ ŮˊɘůəŮűɗŮɑ ůŰɞ ɛɏɚɚɞɜ (ɛɏŰɤˊɞ 

ŬɜŬɕɐŰɖůɖɠ) əŬɗɘůŰɎ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɤɜ ŭɨɞ ŬɡŰɩɜ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɤɜ ŭɞɛɩɜ ůŰɖɜ ɛɜɐɛɖ 

ŬˊŬɟŬɑŰɖŰɖ. ȼ ɘŭɘɞɛɞűɑŬ ŬɡŰɐ ŬˊŬɘŰŮɑ Ŭˊɧ ɛɧɜɖ Űɖɠ ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɖɠ ɛɜɐɛɖɠ ˊɞɡ ŭɘŬŰɑɗŮŰŬɘ 

ůŰɞ ˊɟɧɔɟŬɛɛŬ, ˊŮɟɘɞɟɑɕɞɜŰɞɜŰŬɠ ɏŰůɘ Űɞ ɛɏɔŮɗɞɠ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɔɘŬ Ɏɚɚɞɡɠ ůəɞˊɞɨɠ 

ɧˊɤɠ ɖ ˊɟɞůɤɟɘɜɐ ŬˊɞɗɐəŮɡůɖ ůŮɚɑŭɤɜ. ȷűɞɨ ɚɞɘˊɧɜ ɞɘ ŭɨɞ ŬɡŰɏɠ ŭɞɛɏɠ ŮɝŬˊɚɩɗɖəŬɜ ŬɟəŮŰɎ 

ˊŬɟŬŰɖɟɐɗɖəŮ ůɖɛŬɜŰɘəɐ ˊŰɩůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ, ɔŮɔɞɜɧɠ ˊɞɡ ɩɗɖůŮ ůŰɖɜ 

ŬɜɎɗŮůɖ ˊŮɟɘůůɧŰŮɟɖɠ ɛɜɐɛɖɠ ůŮ ŬɡŰɧ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ ɟɡɗɛɘůŰɘəɧ ŬɟɢŮɑɞ Űɞɡ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ȼ ŰŮɚŮɡŰŬɑŬ ŮɜɏɟɔŮɘŬ ˊŬɟŮɑɢŮ ˊɑůŰɤůɖ ɢɟɧɜɞɡ əŬɘ ůɑɔɞɡɟŬ ɗŬ ɓŮɚŰɑɤɜŮ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ web 

crawler ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ůɡɜŮɢɐɠ ŮɝɎˊɚɤůɖ Űɤɜ ŭɨɞ ŭɞɛɩɜ ˊŮɟɘɞɟɘɕɧŰŬɜ əɎˊɞɘŬ ůŰɘɔɛɐ. ɇɞ 

ɔŮɔɞɜɧɠ ɧɛɤɠ ɧŰɘ ɖ ɛɜɐɛɖ Űɞɡ ɛɖɢŬɜɐɛŬŰɞɠ ɧˊɞɡ ɞ web crawler ŰɟɏɢŮɘ ɏɢŮɘ ˊŮˊŮɟŬůɛɏɜɞ 

ɛɏɔŮɗɞɠ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɛɎɚɘůŰŬ ˊŮɟɘɞɟɘůɛɏɜɞ ůɡɔəɟɘŰɘəɎ ɛŮ ŰŬ ɛɖɢŬɜɐɛŬŰŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɜŰɑůŰɞɘɢŮɠ ŮŰŬɘɟɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ, ɞŭɐɔɖůŮ ůŰɖɜ ŬɜŬɕɐŰɖůɖ 

ŭɘŬűɞɟŮŰɘəɩɜ Űɟɧˊɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ ˊɞɡ 

ŮɝŬůűŬɚɑɕɞɡɜ əŬɚɨŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ɛɜɐɛɖɠ.  

5.1.2.5. ȹɘŬɢɤɟɘůɛɧɠ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ ůŮ ŬɟɢŮɑŬ 

ȳˊɤɠ ɐŭɖ ŬɜŬűɏɟɗɖəŮ, ɚɧɔɤ Űɞɡ ˊŮˊŮɟŬůɛɏɜɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ ɛɜɐɛɖɠ Űɞɡ ɛɖɢŬɜɐɛŬŰɞɠ ɡˊɐɟɢŮ 

ɖ ŬɜɎɔəɖ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ɗŬ ŮɝŬůűɎɚɘɕŮ Űɖɜ 

ɓɏɚŰɘůŰɖ ŭɘŬɢŮɑɟɘůɐ Űɖɠ. 

ȼ űɨůɖ ɧɛɤɠ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ Űɞ əŬŰŬŭɘəɎɕŮɘ ɜŬ ŮɝŬˊɚɩɜŮŰŬɘ ůɡɜŮɢɩɠ, 

ŭɡůɢŮɟŬɑɜɞɜŰŬɠ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ɛɜɐɛɖɠ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɚɧɔɤ Űɖɠ ŭɞɛɐɠ Űɞɡ 

ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘŬůɡɜŭŮŭŮɛɏɜŮɠ ɘůŰɞůŮɚɑŭŮɠ. ȺˊŮɘŭɐ ɚɞɘˊɧɜ əɎɗŮ 

ɘůŰɞůŮɚɑŭŬ ˊŮɟɘɏɢŮɘ ˊɞɚɚɞɨɠ ɡˊŮɟůɡɜŭɏůɛɞɡɠ ï ŭŮɑɢɜŮɘ ůŮ ˊɞɚɚɏɠ ɎɚɚŮɠ, ɖ ˊɟɞůɗɐəɖ ɜɏɤɜ 

ŭɘŮɡɗɨɜůŮɤɜ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɟɡɗɛɧ ŰŬɢɨŰŮɟɞ Ŭˊɧ ŬɡŰɧɜ ɛŮ Űɞɜ 
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ɞˊɞɑɞ ɞ web crawler ŮˊɘůəɏˊŰŮŰŬɘ Űɘɠ ůŮɚɑŭŮɠ əŬɘ ɎɟŬ Űɘɠ ŬűŬɘɟŮɑ Ŭˊɧ ŬɡŰɧ, ŬɡɝɎɜɞɜŰŬɠ ŭɘŬɟəɩɠ 

Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɛŮ ŮəɗŮŰɘəɧ ɟɡɗɛɧ. 

ũɘŬ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ŬɡŰɧ Űɞ ɕɐŰɖɛŬ ŮɑɜŬɘ ŬɜŬɔəŬɑɞɠ ɞ ˊŮɟɘɞɟɘůɛɧɠ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ ɢɤɟɑɠ ɧɛɤɠ ŬɡŰɧ ɜŬ ɏɢŮɘ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ŬɜŬɕɐŰɖůɖ. ȰŰůɘ, 

ŬˊɞűŬůɑůŰɖəŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞ ůəɚɖɟɧɠ ŭɑůəɞɠ ůŬɜ ŮɜŭɘɎɛŮůɞ ŬˊɞɗɖəŮɡŰɘəɧ ɛɏůɞ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟɞůɤɟɘɜɎ ŬɟɢŮɑŬ. ȼ ɢɟɐůɖ ŬɟɢŮɑɤɜ ɗŬ ŮɝŬůűɎɚɘɕŮ Űɖ ɢɟɐůɖ ˊŮɟɘɞɟɘůɛɏɜɞɡ 

ˊɞůɞůŰɞɨ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ɛɜɐɛɖɠ Ŭˊɧ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ɢɤɟɑɠ ɜŬ ŮˊɖɟɟŮɎɕŮɘ Űɖ ɟɞɐ Űɖɠ 

ŬɜŬɕɐŰɖůɖɠ, Ŭűɞɨ ɖ ŬɚɚŬɔɐ ŬɡŰɐ ŭŮɜ ɗŬ ŮˊɏűŮɟŮ əɎˊɞɘŬ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŮˊŮɘŭɐ ŰŬ ɛɧɜŬ çůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠè Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ ɖ Ŭɟɢɐ Űɞɡ, Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɚŬɛɓɎɜŮŰŬɘ ɖ ŮˊɧɛŮɜɖ ˊɟɞɠ ŮˊɑůəŮɣɖ ůŮɚɑŭŬ, əŬɘ 

Űɞ Űɏɚɞɠ Űɞɡ, ůŰɞ ɞˊɞɑɞ ŬˊɞɗɖəŮɨɞɜŰŬɘ ɞɘ ɜɏŮɠ ůŮɚɑŭŮɠ ˊɟɞɠ ŮˊɑůəŮɣɖ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞɡɠ 

ɡˊŮɟůɡɜŭɏůɛɞɡɠ.  

ũɘŬ ɜŬ ɡɚɞˊɞɘɖɗŮɑ ɖ ůɡɔəŮəɟɘɛɏɜɖ ɚŮɘŰɞɡɟɔɑŬ əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ ůŮ ŭɨɞ ŰɛɐɛŬŰŬ, Űɖɜ əŮűŬɚɐ əŬɘ Űɖɜ ɞɡɟɎ. ȼ əŮűŬɚɐ ŬˊɞŰŮɚŮɑ Űɞ ŰɛɐɛŬ Ŭˊɧ Űɞ 

ɞˊɞɑɞ ɞ web crawler ɚŬɛɓɎɜŮɘ Űɞɡɠ ůɡɜŭɏůɛɞɡɠ ˊɞɡ ɗŬ ŮˊɘůəŮűɗŮɑ, Ůɜɩ ůŰɖɜ ɞɡɟɎ ˊɟɞůŰɑɗŮɜŰŬɘ 

ɞɘ ůɨɜŭŮůɛɞɘ ˊɞɡ ŮɝɎɔɞɜŰŬɘ Ŭˊɧ Űɘɠ ůŮɚɑŭŮɠ ˊɞɡ ŮˊɘůəɏˊŰŮŰŬɘ. ȳŰŬɜ ɖ ɞɡɟɎ ɔŮɛɑůŮɘ, Űɞ 

ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ɔɟɎűŮŰŬɘ ůŮ ɏɜŬ ŬɟɢŮɑɞ əŬɘ ůɖɛŮɘɩɜŮŰŬɘ ɖ ůŮɘɟɎ Űɞɡ, Ůɜɩ ɧŰŬɜ ɖ əŮűŬɚɐ 

ŬŭŮɘɎůŮɘ, ɝŬɜŬɔŮɛɑɕŮɘ Ŭˊɧ Űɞ ŮˊɧɛŮɜɞ ůŰɖ ůŮɘɟɎ ŬɟɢŮɑɞ.  

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ŮˊɏŰɟŮɣŮ Űɖ ɗŮŬɛŬŰɘəɐ Ŭɨɝɖůɖ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůŰɖɜ əɨɟɘŬ ɛɜɐɛɖ, ŬˊɞŭŮůɛŮɨɞɜŰŬɠ ɏŰůɘ ɏɜŬ 

ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɖɠ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ˊɚɏɞɜ ŭɘŬɗɏůɘɛɞ ůŮ ɎɚɚŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ. 

ɇŬɡŰɧɢɟɞɜŬ, ɓɟɏɗɖəŮ Űɞ ɘŭŬɜɘəɧ ɛɏɔŮɗɞɠ ɚɘůŰɩɜ əŬɘ ŬɟɢŮɑɤɜ ɩůŰŮ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɞɜ ŭɑůəɞ 

ɜŬ ɛɖɜ ŮɘůɎɔŮɘ ůɖɛŬɜŰɘəɐ əŬɗɡůŰɏɟɖůɖ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ.  

5.1.2.6.  ɆɡɛˊɑŮůɖ 

ȼ ɢɟɐůɖ Űɞɡ ůəɚɖɟɞɨ ŭɑůəɞɡ ůŬɜ ŬˊɞɗɖəŮɡŰɘəɧ ɛɏůɞ Űɤɜ ˊɟɞůɤɟɘɜɩɜ ŬɟɢŮɑɤɜ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ ɓɞɐɗɖůŮ ɩůŰŮ Űɞ ɛɐəɞɠ Űɞɡ ɜŬ ŮˊɘɛɖəɡɜɗŮɑ ůɖɛŬɜŰɘəɎ ɢɤɟɑɠ ůɖɛŬɜŰɘəɐ ŮˊɑˊŰɤůɖ 

ůŰɖɜ ŬɜŬɕɐŰɖůɖ. ɄŬɟɧɚŬ ŬɡŰɎ, əŬŰô ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ əŬŰɎůŰŬůɖ, ŬəɧɛŬ əŬɘ ɞ 

ůəɚɖɟɧɠ ŭɑůəɞɠ Űɞɡ ɡˊɞɚɞɔɘůŰɐ ɗŬ ɔɏɛɘɕŮ Ŭűɞɨ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɑɜŬɘ ˊŮˊŮɟŬůɛɏɜɞ əŬɘ ɞ ɟɡɗɛɧɠ 

ɛŮ Űɞɜ ɞˊɞɑɞ ɞ web crawler ŭɘŬůɢɑɕŮɘ Űɘɠ ůŮɚɑŭŮɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ˊɚɖůɘɎůŮɘ Űɞɜ ɟɡɗɛɧ ɛŮ Űɞɜ 

ɞˊɞɑɞ ˊɟɞůŰɑɗŮɜŰŬɘ ɜɏŮɠ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ. 
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ɀɘŬ ŰŮɢɜɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ˊŮɟŬɘŰɏɟɤ Ůˊɘɛɐəɡɜůɖ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ 

ɐŰŬɜ ɖ ůɡɛˊɑŮůɖ (compression). ɇŬ ˊɟɞůɤɟɘɜɎ ŬɟɢŮɑŬ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ, ɧɜŰŬɠ ŬˊɚɎ 

ŬɟɢŮɑŬ əŮɘɛɏɜɞɡ ɛŮ ŭɘŮɡɗɨɜůŮɘɠ ɐŰŬɜ ŭɡɜŬŰɧ ɜŬ ůɡɛˊɘŮůɗɞɨɜ ůɖɛŬɜŰɘəɎ, ŮɝɞɘəɞɜɞɛɩɜŰŬɠ ɏŰůɘ 

Ůˊɘˊɚɏɞɜ ɢɩɟɞ. ũɘŬ ɜŬ ɔɑɜŮɘ əŬŰŬɜɞɖŰɧ Űɞ ɛɏɔŮɗɞɠ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŬɜŬűɏɟŮŰŬɘ ŮɜŭŮɘəŰɘəɎ 

ˊɤɠ ɛɘŬ ůɡůŰɎŭŬ ɢɘɚɑɤɜ ŬɟɢŮɑɤɜ ɏɢɞɡɜ ɛɏɔŮɗɞɠ ˊɞɡ ŬɔɔɑɕŮɘ ŰŬ 14 GB, Ůɜɩ ɛŮŰɎ Űɖ ůɡɛˊɑŮůɖ Űɞ 

ɛɏɔŮɗɧɠ Űɞɡɠ ɛŮɘɩɜŮŰŬɘ əŬŰɎ ˊŮɟɑˊɞɡ 94%, əŬɘ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰŬ 900 MB. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞɠ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ŬɡŰɞɛŬŰɞˊɞɘɖɗŮɑ ɛŮ Űɖɜ ŮɜůɤɛɎŰɤůɐ Űɖɠ ůŰɞɜ 

Ŭɚɔɧɟɘɗɛɞ Űɞɡ web crawler. 

5.1.2.7.  ɄŮɟɘɞɟɘůɛɧɠ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ 

Ƀ ˊŮɟɘɞɟɘůɛɧɠ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ ɐŰŬɜ ŬɜŬɔəŬɑɞɠ ɩůŰŮ ɜŬ ůɡɜŮɢɑůŮɘ Űɖɜ ŬˊɞŭɞŰɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ o crawler. ɋůŰɧůɞ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ɧˊɞɡ ɖ ůŰɟɞűɐ ůŰɖɜ 

ɢɟɐůɖ Űɞɡ ŭɑůəɞɡ ŭŮɜ ŮˊɏűŮɟŮ ɞɡůɘŬůŰɘəɏɠ ŬɚɚŬɔɏɠ ůŰɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔɞɨůŮ, ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŬɚɚŬɔɐ ŮɑɢŮ ɞɡůɘŬůŰɘəɧ ŬɜŰɑəŰɡˊɞ ůŰɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ. 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɡˊŮɜɗɡɛɑɕŮŰŬɘ ˊɤɠ ɞ ɟɧɚɞɠ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ ŮɑɜŬɘ ɜŬ ŭɘŬŰɖɟŮɑ Űɘɠ 

ůŮɚɑŭŮɠ ˊɞɡ ɞ web crawler ɏɢŮɘ ŮˊɘůəŮűɗŮɑ ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ɛŮɚɚɞɜŰɘəɏɠ ŮɜŭŮɢɧɛŮɜŮɠ 

ŮˊŬɜŮˊɘůəɏɣŮɘɠ. Ʉɚɏɞɜ, ɛŮŰɎ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ, ůŰɖɜ ɛɜɐɛɖ 

əɟŬŰŮɑŰŬɘ ɛɏɟɞɠ Űɤɜ ůŮɚɑŭɤɜ ˊɞɡ ɞ crawler ɏɢŮɘ ŮˊɘůəŮűɗŮɑ, ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ˊɘɞ 

ˊɟɧůűŬŰŮɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ Ŭˊɞűɡɔɐ ɛɧɜɞ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ ůŮɚɑŭɤɜ ˊɞɡ ɏɢŮɘ ŮˊɘůəŮűɗŮɑ ɞ 

web crawler. 

ɇŮɚɘəɎ, ˊŬɟɧɚɞ ˊɞɡ ŮɝŬɘŰɑŬɠ Űɖɠ ŬɚɚŬɔɐɠ ŬɡŰɐɠ ɡˊɎɟɢŮɘ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŮˊŬɜŮˊɑůəŮɣɖɠ 

ɘůŰɞůŮɚɑŭɤɜ ˊɞɡ ɏɢɞɡɜ ˊɟɞůˊŮɚŬůɗŮɑ ůŰɞ ˊŬɟŮɚɗɧɜ, Űɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŭŮɜ ɗŮɤɟŮɑŰŬɘ ɧŰɘ 

ŮˊɖɟŮɎɕŮɘ ŬɟɜɖŰɘəɎ Űɖɜ ŬɜŬɕɐŰɖůɖ. O ɓŬůɘəɧɠ ůəɞˊɧɠ Űɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ ůɡɜŮɢɑɕŮɘ ɜŬ 

ŮˊɘŰŮɚŮɑŰŬɘ, Ŭűɞɨ ɞ web crawler ŬˊɞŰɟɏˊŮŰŬɘ Ŭˊɧ Űɞˊɘəɞɨɠ ŬŰɏɟɛɞɜŮɠ ɓɟɧɔɢɞɡɠ, Ůɜɩ ɖ 

ŮˊɑůəŮɣɖ ɐŭɖ ˊɟɞůˊŮɚŬůɛɏɜɤɜ ɘůŰɞůŮɚɑŭɤɜ ɛŮŰɎ Ŭˊɧ əŬɘɟɧ ŭŮɜ ŬˊɞŰŮɚŮɑ ɛŮɑɕɞɜ ɗɏɛŬ, Ŭűɞɨ 

ŮɜŭɏɢŮŰŬɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɧ Űɞɡɠ ɜŬ ɏɢŮɘ ŬɚɚɎɝŮɘ. 

5.1.2.8. ȷˊɞɗɐəŮɡůɖ əŬŰɎůŰŬůɖɠ 

ȾŬɗɩɠ ɞ web crawler ˊɚɞɖɔŮɑŰŬɘ ůŰɞ ȹɘŬŭɑəŰɡɞ, ŮɑɜŬɘ ŬɜɎɔəɖ ɜŬ ŮɑɜŬɘ ŬɜɗŮəŰɘəɧɠ ůŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮɛűŬɜɘůŰɞɨɜ əŬɘ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. 

ɀŮ ŬɡŰɧ Űɞ ůəŮˊŰɘəɧ ˊɟɞɏəɡɣŮ ɖ ŬɜɎɔəɖ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɡɢɜɎ ŬˊɞɗɐəŮɡůɖ Űɖɠ 

əŬŰɎůŰŬůɐɠ Űɞɡ ůŮ ŭŮŭɞɛɏɜŮɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ ɛŮ Űɖɜ ɛɞɟűɐ ŬɜŰɘɔɟɎűɤɜ ŬůűŬɚŮɑŬɠ (backups), 
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ˊɞɡ Ŭűɞɟɞɨɜ Űɧůɞ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ɧůɞ əŬɘ Űɞ əɚŮɘůŰɧ ůɨɜɞɚɞ, ɩůŰŮ ɖ 

ˊɟŬɔɛŬŰɞˊɞɘɖɛɏɜɖ ˊɟɧɞŭɞɠ ɜŬ ɛɖɜ ɢɎɜŮŰŬɘ ůŮ əɎɗŮ ŬˊɟɧɓɚŮˊŰɞ ŮɜŭŮɢɧɛŮɜɞ. ȼ ůɡɔəŮəɟɘɛɏɜɖ 

ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůŰɏɗɖəŮ, ɛŮ Űɖɜ ɚɑůŰŬ ŬɜŬɕɐŰɖůɖɠ əŬɘ Űɞ əɚŮɘůŰɧ ůɨɜɞɚɞ ɜŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ 

ŬɟɢŮɑŬ ůŰɞɜ ŭɑůəɞ ˊŮɟɘɞŭɘəɎ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮˊŬɜŮəəɑɜɖůɖɠ Űɞɡ crawler Ŭˊɧ 

ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ ɛŮ ɢɟɐůɖ Űɤɜ ŬɜŰɘɔɟɎűɤɜ ŬůűŬɚŮɑŬɠ.  

5.1.2.9. ȺɡɟɘůŰɘəɧɠ əŬɜɧɜŬɠ ɔɘŬ ŰŬ domain əŬɘ ɚɑůŰŬ Ŭˊɞűɡɔɐɠ 

ũɘŬ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ web crawler, ˊɏɟŬ Ŭˊɧ Űɖɜ ŰŬɢɨŰɖŰŬ, ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

ŭɘŬŭɟŬɛŬŰɑɕŮɘ əŬɘ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ŮˊɘɚɏɔŮɘ Űɘɠ ůŮɚɑŭŮɠ ˊɞɡ ŮˊɘůəɏˊŰŮŰŬɘ ɐ ŬˊɞűŮɨɔŮɘ. Ƀ 

ůɡɔəŮəɟɘɛɏɜɞɠ ŮɡɟɘůŰɘəɧɠ əŬɜɧɜŬɠ ŬűɞɟɎ ŰŬ əɟɘŰɐɟɘŬ Ŭˊɞűɡɔɐɠ Ůɜɧɠ domain. ɇɞ ɛɏŰɟŬ ŬɡŰɧ 

ŮɝŬůűŬɚɑɕŮɘ Űɖɜ Ŭˊɞűɡɔɐ ůŮɚɑŭɤɜ ˊɞɡ ŮɑɜŬɘ ŮɘŭɘəɎ ůɢŮŭɘŬůɛɏɜŮɠ ɩůŰŮ ɜŬ Ůɔəɚɤɓɑɕɞɡɜ Űɞɜ web 

crawler ůŮ ŬŰɏɟɛɞɜŮɠ ɓɟɧɢɞɡɠ ŮɜŰɧɠ ŬɡŰɩɜ əŬɘ Űɖɜ Ŭˊɞűɡɔɐ domains ˊɞɡ ŭŮɜ ˊŮɟɘɏɢɞɡɜ 

ˊŮɟɘɔɟŬűɏɠ ɡˊɖɟŮůɘɩɜ. 

Ƀ əŬɜɧɜŬɠ ɞɟɑɕŮɘ ˊɤɠ Ŭɜ ɞ web crawler ŮˊɘůəŮűɗŮɑ ŮɜŬɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ůɡɜŮɢɧɛŮɜɤɜ ůŮɚɑŭɤɜ 

Ŭˊɧ Űɞ ɑŭɘɞ domain ɢɤɟɑɠ ɜŬ ůɡɜŬɜŰɐůŮɘ əɎˊɞɘŬ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ ɐ Űɞ 

ˊɞůɞůŰɧ Űɤɜ ˊŮɟɘɔɟŬűɩɜ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɞ ůɨɜɞɚɞ Űɤɜ ůŮɚɑŭɤɜ Ŭˊɧ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ domain ˊɞɡ ɏɢɞɡɜ ɐŭɖ ŮɝŮŰŬůŰŮɑ ŮɑɜŬɘ ŬɛŮɚɖŰɏɞ, ŰɧŰŮ ɧɚŮɠ ɞɘ ɡˊɧɚɞɘˊŮɠ ůŮɚɑŭŮɠ 

Ŭˊɧ Űɞ ůɡɔŮəɟɘɛɏɜɞ domain ɛˊɞɟɞɨɜ ɜŬ Ŭɔɜɞɖɗɞɨɜ, ŭɖɚŬŭɐ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ŮˊɑůəŮɣɐ Űɞɡɠ, ɛŮ 

ůɢŮŰɘəɐ ɓŮɓŬɘɧŰɖŰŬ ɧŰɘ ŭŮɜ ɗŬ ˊŬɟɐɔŬɔŬɜ ɢɟɐůɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ũɘŬ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŬɡŰɧ 

ɖ ůŮɚɑŭŬ ˊɟɞůŰɑɗŮŰŬɘ  ůŮ ɛɘŬ ɚɑůŰŬ ɛŮ domains ˊɟɞɠ Ŭˊɞűɡɔɐ (ignore list). ȼ ɚɑůŰŬ ŬɡŰɐ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬ ůŰɖ ůɡɜɏɢŮɘŬ ɔɘŬ űɘɚŰɟɎɟɘůɛŬ Űɞɡ ɛŮŰɩ́ ɞɡ ŬɜŬɕɐŰɖůɖɠ. 

5.1.2.10.  ȺɡɟɘůŰɘəɧɠ əŬɜɧɜŬɠ ɔɘŬ ŮɨɟŮůɖ ˊŮɟɘɔɟŬűɩɜ WSDL Ŭˊɧ ˊŮɟɘɔɟŬűɏɠ OWL -S 

ȰɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ůŰɞɡɠ ŭɘŬəɞɛɘůŰɏɠ ɧˊɞɡ ůŰŮɔɎɕɞɜŰŬɘ ˊŮɟɘɔɟŬűɏɠ ɡˊɖɟŮůɘɩɜ ůŰɞ ˊɟɧŰɡˊɞ 

OWL-S, ůɡɜɐɗɤɠ ɓɟɑůəɞɜŰŬɘ əŬɘ ŬɜŰɑůŰɞɘɢŮɠ ˊŮɟɘɔɟŬűɏɠ ůŰɞ ˊɟɧŰɡˊɞ WSDL ůŮ ˊŬɟɧɛɞɘŬ 

ŭɘŮɨɗɡɜůɖ, ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɞ grounding Űɖɠ OWL-S ɡˊɖɟŮůɑŬɠ. ũɘŬ ŬɡŰɧ Űɞɜ ɚɧɔɞ, əɎɗŮ 

űɞɟɎ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ ɛɘŬ ɡˊɖɟŮůɑŬ OWL-S, ˊɟɞůŰɑɗŮŰŬɘ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ əŬɘ ɏɜŬ 

əŬŰŬůəŮɡŬůɛɏɜɞ URL ůŰɞ ɞˊɞɑɞ ɑůɤɠ ɡˊɎɟɢŮɘ ˊŮɟɘɔɟŬűɐ WSDL. 

5.1.2.11.  ɇɞˊɘəɐ ŬɚɚŬɔɐ Ŭɚɔɞɟɑɗɛɞɡ ŬɜŬɕɐŰɖůɖɠ (Breadth-to-depth heuristic) 

ȰɜŬɠ Ŭəɧɛɖ ŮɡɟɘůŰɘəɧɠ əŬɜɧɜŬɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ɡˊŬɔɞɟŮɨŮɘ Űɖɜ Űɞˊɘəɐ ɛŮŰŬŰɟɞˊɐ Űɞɡ 

Ŭɚɔɞɟɑɗɛɞɡ ŬɜŬɕɐŰɖůɖɠ Ŭˊɧ əŬŰɎ ˊɚɎŰɞɠ (breadth first search) ůŮ əŬŰɎ ɓɎɗɞɠ (depth first 

search) ɧŰŬɜ ůɡɜŬɜŰɖɗŮɑ ɛɘŬ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ɛŮ Űɖ ɚɞɔɘəɐ ɧŰɘ ůŰɞɜ ɑŭɘɞ 
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ɘůŰɞɢɩɟɞ ɛˊɞɟŮɑ ɜŬ ɓɟɑůəɞɜŰŬɘ əɘ ɎɚɚŮɠ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ. Ƀ əŬɜɧɜŬɠ ɞɟɑɕŮɘ 

ˊɤɠ Ŭɜ ŮɜŰɞˊɘůŰŮɑ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ ůŮ ɛɘŬ ůŮɚɑŭŬ, ŰɧŰŮ ˊŬɟŬəɎɛˊŰŮŰŬɘ ɖ ůŮɘɟɎ Űɞɡ 

ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ Ŭɛɏůɤɠ ɛŮŰɎ ŬəɞɚɞɡɗɞɨɜŰŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ůɨɜŭɟůɛɞɘ ˊɞɡ ɓɟɑůəɞɜŰŬɘ 

ůŮ ŬɡŰɐ Űɖ ůŮɚɑŭŬ. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞɠ ŮɝŬůűŬɚɑɕŮɘ ˊɤɠ Űɡɢɧɜ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŰɞɜ ɑŭɘɞ ɘůŰɞɢɩɟɞ ɛŮ ŬɡŰɐ ˊɞɡ ɏɢŮɘ ɐŭɖ ɓɟŮɗŮɑ ɗŬ ůɡɜŬɜŰɖɗɞɨɜ ɜɤɟɑŰŮɟŬ əŬŰɎ Űɖɜ 

ŬɜŬɕɐŰɖůɖ, Ŭűɞɨ ŮɑɜŬɘ ůɨɜɖɗŮɠ ɜŬ ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ, əŬɘ ˊɤɠ ŭŮɜ ɗŬ ɢŬɗɞɨɜ ŮɝŬɘŰɑŬɠ Űɞɡ 

ˊŮɟɘɞɟɘůɛɏɜɞɡ ɛɐəɞɡɠ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ.  

5.1.2.12.  ɄɟɞɔɟŬɛɛŬŰɘůŰɘəɏɠ ȸŮɚŰɘůŰɞˊɞɘɐůŮɘɠ 

ũɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ crawler ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Ůˊɘˊɚɏɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɏɠ  

ɓŮɚŰɘůŰɞˊɞɘɐůŮɘɠ, ɞɘ ŰɟŮɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ Ůə Űɤɜ ɞˊɞɑɤɜ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬəɎŰɤ.  

ȼ ˊɟɩŰɖ Ŭˊɧ ŬɡŰɏɠ ɐŰŬɜ ɖ ŬɚɚŬɔɐ Űɞɡ Űɨˊɞɡ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ 

Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ Ŭˊɧ URL ůŮ String . ȷɟɢɘəɎ ɔɘŬ Űɖɜ ŬɜŬˊŬɟɎůŰŬůɖ Űɤɜ URLs ŮɑɢŮ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ ɏŰɞɘɛɖ ɞɛɧŰɘŰɚɖ əɚɎůɖ Űɖɠ Java ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ. ȷɡŰɧ ɏɔɘɜŮ ɔɘŬŰɑ ɏŰůɘ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɞɘ ɏŰɞɘɛŮɠ ɓɞɖɗɖŰɘəɏɠ ůɡɜŬɟŰɐůŮɘɠ Űɖɠ əɚɎůɖɠ ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ŮəŮɑɜŮɠ ˊɞɡ ŭɑɜɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ Ŭˊɞɛɧɜɤůɖɠ ůɡɔəŮəɟɘɛɏɜɤɜ ŰɛɖɛɎŰɤɜ Ůɜɧɠ 

URL. ȼ ŬɚɚŬɔɐ ůŮ String  ŬɨɝɖůŮ ůɖɛŬɜŰɘəɎ Űɖɜ ŰŬɢɨŰɖŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ, Ůɜɩ ůŮ ˊɞɚɨ Ůɘŭɘəɏɠ 

ůɡɜɗɐəŮɠ, ɖ ŭɘŮɨɗɡɜůɖ ɛŮŰŬŰɟɏˊŮŰŬɘ Ŭˊɧ String  ůŮ URL ˊɟɞůɤɟɘɜɎ. 

ȼ ŬɚɚŬɔɐ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ buffer ůɨɛűɤɜŬ ɛŮ Űɞ ɞˊɞɑɞ ɞ crawler ŭɘŬɓɎɕŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ 

ɘůŰɞůŮɚɑŭŬɠ ŮˊɏűŮɟŮ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɐ ɓŮɚŰɑɤůɖ ůŰɖɜ Ŭˊɧŭɞůɖ Űɞɡ crawler. ũɘŬ Űɖɜ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŭɘŬŭɘəŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɏɜŬ ˊŮŭɑɞ ŬɜŰɑůŰɞɘɢɞ ɛŮ Űɞ 

ñcontent-typeò ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ əŮűŬɚɑŭŬ Űɖɠ http Ŭˊɧəɟɘůɖɠ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ əŬɘ ɞɜɞɛɎɕŮŰŬɘ 

ñcontent-lengthò. ɇɞ ˊŮŭɑɞ ŬɡŰɧ ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ ɛɐəɞɠ Űɖɠ ůŮɚɑŭŬɠ ŭɑɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ buffer ɩůŰŮ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɞɨɜŰŬɘ ŰŬ 

ŮɜŭɘɎɛŮůŬ ŭɘŬɓɎůɛŬŰŬ. ɃɟɑɕɞɜŰŬɠ Űɞ ɛɏɔŮɗɞɠ Űɞɡ buffer ɑůɞ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ 

Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ŮɑɜŬɘ ŭɡɜŬŰɧ Űɞ ɎɛŮůɞ ŭɘɎɓŬůɛŬ ɞɚɧəɚɖɟɞɡ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ.  

ɇɏɚɞɠ, ɓŮɚŰɑɤůɖ ˊŬɟŬŰɖɟɐɗɖəŮ əŬɘ Ŭˊɧ Űɖɜ ɛŮɑɤůɖ Űɤɜ ůɡɜŰɛɐůŮɤɜ Űɤɜ ůɡɛɓɞɚɞůŮɘɟɩɜ 

(String concatenations) ŰŬ ɞˊɞɑŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ. Ƀɘ ůɡɛɓɞɚɞůŮɘɟɏɠ ůŰɖɜ Java ɏɢɞɡɜ Űɖɜ 

ɘŭɘɞɛɞɟűɑŬ ɧŰɘ ŮɑɜŬɘ ŬɛŮŰɎɓɚɖŰŮɠ (immutable), Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡɠ ŭɖɚŬŭɐ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ŰɟɞˊɞˊɞɘɖɗŮɑ Ŭűɞɨ ŭɖɛɘɞɡɟɔɖɗɞɨɜ. ȰŰůɘ ɧŰŬɜ ůŰɞɜ əɩŭɘəŬ ɡˊɎɟɢŮɘ ɖ ŬɜɎɔəɖ ɜŬ 
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ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əɎˊɞɘŬ ůɨɜŰɛɖůɖ, ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ŮɜŬ ŬɜŰɑɔɟŬűɞ Űɖɠ 

ůɡɛɓɞɚɞůŮɘɟɎɠ, əŬŰŬɚŬɛɓɎɜɞɜŰŬɠ ɏŰůɘ ˊɚŮɞɜɎɕɞɜŰŬ ɢɩɟɞ. Ⱥűɧůɞɜ ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɡɢɜɎ əŬŰɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ crawler, ɔɘŬ ɛŮɔɎɚɞɡ ɛɐəɞɡɠ ůɡɛɓɞɚɞůŮɘɟɏɠ 

ŮɛűŬɜɑɕɞɜŰŬɜ ˊɟɞɓɚɐɛŬŰŬ Ŭˊɧŭɞůɖɠ əŬɘ ɛɜɐɛɖɠ [28]. 

5.1.2.13.  ɅɡɗɛɑůŮɘɠ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ůŰɖɜ ŮɜɧŰɖŰŬ 4, ůəɞˊɧɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ ɐŰŬɜ əɎɗŮ ɡˊɞůɨůŰɖɛŬ Űɖɠ ɛɖɢŬɜɐɠ 

ŬɜŬɕɐŰɖůɖɠ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ˊŬɟŬɛŮŰɟɞˊɞɘɐůŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ŮəɎůŰɞŰŮ ɢɟɐůŰɖ əŬŰɎ Űɟɧˊɞ ŬɜŰɑůŰɞɘɢɞ ɛŮ ˊɟɞɔɟɎɛɛŬŰŬ Űɖɠ 

ŬɔɞɟɎɠ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ŬˊŮɡɗŮɑŬɠ ˊŬɟɏɛɓŬůɖ ůŰɞɜ əɩŭɘəŬ. ȷɡŰɧ ůɡɜɐɗɤɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŬɟɢŮɑŬ ɟɡɗɛɑůŮɤɜ ůŰŬ ɞˊɞɑŬ ɞ ɢɟɐůŰɖɠ ɏɢɞɜŰŬɠ Ůˊɑɔɜɤůɖ 

Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ɛˊɞɟŮɑ ɜŬ Űɘɠ ŬɚɚɎɝŮɘ əŬɘ ɏŰůɘ ɜŬ ˊɟɞůŬɟɛɧůŮɘ Űɞ ůɨůŰɖɛŬ ůŰɘɠ ŬɜɎɔəŮɠ Űɞɡ. 

ȼ ɛɞɟűɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɟɢŮɑɞɡ ɔɘŬ Űɞɜ web crawler ˊɞɡ əŬŰŬůəŮɡɎɕŮŰŬɘ űŬɑɜŮŰŬɘ ůŰɖɜ 

ȺɘəɧɜŬ 16 ˊŬɟŬəɎŰɤ. 

 

ȺɘəɧɜŬ 16. ɇɞ ŬɟɢŮɑɞ Űɟɞˊɞˊɞɑɖůɖɠ Űɤɜ ɟɡɗɛɑůŮɤɜ ñconfiguration.cfgò. 

ȳˊɤɠ ŭɘŬəɟɑɜŮŰŬɘ, ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɟɢŮɑɞɡ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ web crawler. ũɘŬ Űɖɜ ŭɘŮɡəɧɚɡɜůɖ Űɞɡ ɢɟɐůŰɖ, Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ 
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ůɡɜɞŭŮɨɞɡɜ ůɨɜŰɞɛŮɠ ŮˊŮɝɖɔɖɛŬŰɘəɏɠ ůɖɛŮɘɩůŮɘɠ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɞɡ əɎɗŮ ˊŬɟɎɛŮŰɟɞɠ 

ŮˊɖɟŮɎɕŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɚɚɎ əŬɘ ɔɘŬ Űɞ Ůɨɟɞɠ Űɘɛɩɜ ˊɞɡ ɗŬ ŮɑɢŮ ɜɧɖɛŬ ɜŬ 

ɚɎɓŮɘ ɖ əɎɗŮ ɛɘŬ, ɧˊɞɡ ŬɡŰɧ əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɞ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ɞɟɘůŰɞɨɜ ɛɏůɤ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɟɢŮɑɞɡ űŬɑɜɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 2.  

ɄɑɜŬəŬɠ 2. ɄŬɟɎɛŮŰɟɞɘ ŬɟɢŮɑɞɡ Űɟɞˊɞˊɞɑɖůɖɠ ɟɡɗɛɑůŮɤɜ. 

Source ɄɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ˊɖɔɐ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ˊɞɡ ɗŬ ŮˊɘůəŮűɗŮɑ ɞ web crawler 

ɛɧɚɘɠ ŮəəɘɜɐůŮɘ. ɀˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ Űɞ ŬɟɢŮɑɞ ɛŮ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ ůˊɧɟɞɡɠ 

(seeds) ŮɑŰŮ ŬˊɞɗɖəŮɡɛɏɜŬ ŬɟɢŮɑŬ Ŭˊɧ ˊɟɞɖɔɞɨɛŮɜŬ ŰɟŮɝɑɛŬŰŬ.  

SLT (Search List Tail) to read  Ƀ Ŭɟɘɗɛɧɠ Űɞɡ ŮˊɧɛŮɜɞɡ ˊɟɧɠ ŬɜɎɔɜɤůɖ ŬɟɢŮɑɞɡ ŮˊɏəŰŬůɖɠ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ. 

SLT to write   Ƀ Ŭɟɘɗɛɧɠ Űɞɡ ŮˊɧɛŮɜɞɡ ˊɟɧɠ ŮɔɔɟŬűɐ ŬɟɢŮɑɞɡ ŮˊɏəŰŬůɖɠ Űɞɡ ɛŮŰɩˊɞɡ 

ŬɜŬɕɐŰɖůɖɠ. 

CS (Closed Set) to read  Ƀ Ŭɟɘɗɛɧɠ Űɞɡ ŮˊɧɛŮɜɞɡ ˊɟɧɠ ŬɜɎɔɜɤůɖ ŬɟɢŮɑɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ. 

CS to write Ƀ Ŭɟɘɗɛɧɠ Űɞɡ ŮˊɧɛŮɜɞɡ ˊɟɧɠ ŬɜɎɔɜɤůɖ ŬɟɢŮɑɞɡ əɚŮɘůŰɞɨ ůɡɜɧɚɞɡ. 

Unique URLS Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ŬɜɎɛŮůŬ ůŰɘɠ ŬˊɞɗɖəŮɨůŮɘɠ Űɞɡ əɚŮɘůŰɞɨ 

ůɡɜɧɚɞɡ. 

SLT size Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ˊɞɡ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ əɎɗŮ ŬɟɢŮɑɞɡ əɚŮɘůŰɞɨ 

ůɡɜɧɚɞɡ. 

CS size  Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ˊɞɡ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ əɎɗŮ ŬɟɢŮɑɞɡ əɚŮɘůŰɞɨ 

ůɡɜɧɚɞɡ. 

Number of threads Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ɜɖɛɎŰɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ web 

crawler. 

 

5.1.3. ɈˊɞůŰɖɟɘɕɧɛŮɜɖ ȿŮɘŰɞɡɟɔɑŬ 

ɆŰɖɜ ȺɘəɧɜŬ 17 ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɚɐɟŮɠ ŭɘɎɔɟŬɛɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ web 

crawler ɔɘŬ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ůɢŮŭɘɎůŰɖəŮ əŬɘ ɡɚɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ 

Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ. 

ȿɧɔɤ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞ ŭɘɎɔɟŬɛɛŬ ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔɎɚɞ əŬɗɘůŰɩɜŰŬɠ ŭɨůəɞɚɖ 

Űɖɜ ŭɘŬŭɘəŬůɑŬ ˊŬɟɞɡůɑŬůɐɠ Űɞɡ. ȰŰůɘ, ŬɟɢɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɚɐɟŮɠ ŭɘɎɔɟŬɛɛŬ 

ŭɘŬɢɤɟɘůɛɏɜɞ ɛŮ ŭɘŬəŮəɞɛɛɏɜŬ ˊɚŬɑůɘŬ ůŮ ɡˊɞŰɛɐɛŬŰŬ əŬɘ Űɖɜ ɔŮɜɘəɐ ŮɘəɧɜŬ ŬəɞɚɞɡɗŮɑ 

ŬɜŬɚɡŰɘəɐ ˊŬɟɞɡůɑŬůɖ, ŮˊŮɝɐɔɖůɖ əŬɘ ůɡůɢŮŰɘůɛɧɠ Űɞɡ əɎɗŮ Ůˊɘɛɏɟɞɡɠ ŰɛɐɛŬŰɞɠ Űɞɡ 

Ŭɚɔɞɟɑɗɛɞɡ ɛŮ ŰŬ ŮˊɘˊɟɧůɗŮŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ əŬɘ ŬɜŬˊŰɨɢɗɖəŬɜ 

ˊŬɟŬˊɎɜɤ. 

ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ŰŬ ŬɟɢɘəɎ CS (Closed Set), SLH (Search List Head) əŬɘ SLT (Search List Tail) 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɞ əɚŮɘůŰɧ ůɨɜɞɚɞ, Űɖɜ əŮűŬɚɐ əŬɘ Űɖɜ ɞɡɟɎ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ 

ŬɜŰɑůŰɞɘɢŬ. 
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ȺɘəɧɜŬ 17. ɄɚɐɟŮɠ ŭɘɎɔɟŬɛɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ web crawler. 
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ɆŰɖɜ ȺɘəɧɜŬ 18 űŬɑɜɞɜŰŬɘ ɞɘ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɞ web crawler Ŭűɞɨ ŮəəɘɜɖɗŮɑ. 

 

ȺɘəɧɜŬ 18. ɇɛɐɛŬ 1 - Ⱥəəɑɜɖůɖ Űɞɡ web crawler. 

ɄɟɩŰɞ Űɞɡ ɛɏɚɖɛŬ ŮɑɜŬɘ ɖ ŬɜɎɔɜɤůɖ Űɞɡ ŬɟɢŮɑɞɡ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖɠ ˊɞɡ Űɞɜ ůɡɜɞŭŮɨŮɘ əŬɘ 

ɞɜɞɛɎɕŮŰŬɘ ñconfiguration.cfgò. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ Űɟɞˊɞˊɞɘɖɗɞɨɜ ɛɏůɤ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ŬɟɢŮɑɞɡ ɏɢɞɡɜ ˊŮɟɘɔɟŬűŮɑ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.13. ȼ ˊŬɟɎɛŮŰɟɞɠ ñsourceò, 

ˊɟɩŰɖ ůŰɞ ŬɟɢŮɑɞ Űɤɜ ɟɡɗɛɑůŮɤɜ, ůɡɜŬɜŰɎŰŬɘ ůŰɖɜ ůɡɜɗɐəɖ ˊɞɡ ŬəɞɚɞɡɗŮɑ. 

ȳˊɤɠ ɡˊɞŭɖɚɩɜŮɘ əŬɘ Űɞ ɧɜɞɛŬ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ ˊɞɡ ŮɚɏɔɢŮŰŬɘ (çˊɖɔɐè) ɖ ˊɟɩŰɖ ůɡɜɗɐəɖ 

əŬɗɞɟɑɕŮɘ Űɖɜ ˊɖɔɐ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɞ web crawler ɗŬ ŭɘŬɓɎůŮɘ Űɘɠ Ŭɟɢɘəɏɠ ŭɘŮɡɗɨɜůŮɘɠ-ůˊɧɟɞɡɠ 

Űɖɠ ŬɜŬɕɐŰɖůɖɠ. ȼ ɛŮŰŬɓɚɖŰɐ ñsourceò ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ŭɨɞ Űɘɛɏɠ, 1 əŬɘ 0, ɞɘ ɞˊɞɑŮɠ ɞŭɖɔɞɨɜ 

Űɞɜ crawler ɜŬ ŭɘŬɓɎůŮɘ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŬɟɢŮɑŬ. ȷɜ ɖ Űɘɛɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ 

ŮɑɜŬɘ 0, ŰɧŰŮ ŭɘŬɓɎɕɞɜŰŬɘ Ŭˊɧ ŮɜŬ Ůɘŭɘəɧ ŬɟɢŮɑɞ ŭɖɛɘɞɡɟɔɖɛɏɜɞ ɔɘŬ ŬɡŰɧɜ Űɞɜ ůəɞˊɧ, Űɞɡ ɞˊɞɑɞɡ 

Űɞ ɧɜɞɛŬ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɑɜŬɘ Ɏɚɚɞ ˊŬɟɎ ñseedsò. ȷɜŰɑɗŮŰŬ, Ŭɜ ɖ Űɘɛɐ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ 

ŮɑɜŬɘ 1, ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ əŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ, ɞ web crawler əŬɚŮɑŰŬɘ ɜŬ ŭɘŬɓɎůŮɘ Űɘɠ 

ŭɘŮɡɗɨɜůŮɘɠ Ŭˊɧ ŰŬ ˊɟɞůɤɟɘɜɎ ŬˊɞɗɖəŮɡɛɏɜŬ ŬɟɢŮɑŬ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ Űɞɡ əɚŮɘůŰɞɨ 

ůɡɜɧɚɞɡ. 
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ȺɑɜŬɘ əŬŰŬɜɞɖŰɧ ˊɤɠ ɖ Űɘɛɐ 0 ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ crawler ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ ˊɟɩŰɖ űɞɟɎ, Ůɜɩ ɖ Űɘɛɐ 1 ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ Ůˊɘɚɞɔɐ Ŭɜ ɞ crawler ɏɢŮɘ ɐŭɖ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

əŬɘ ůŰŬɛŬŰɐůŮɘ ɔɘŬ əɎˊɞɘɞɜ ɚɧɔɞ, əŬɘ Űɞ ɕɖŰɞɨɛŮɜɞ ŮɑɜŬɘ ɖ ŮˊŬɜŬűɞɟɎ Űɞɡ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ŭˊɧ 

əɎˊɞɘŬ ˊɟɞɖɔɞɨɛŮɜɖ ŬˊɞɗɖəŮɡɛɏɜɖ əŬŰɎůŰŬůɖ, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.8. 

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɞɘ ŭɘŮɡɗɨɜůŮɘɠ ˊɞɡ ŭɘŬɓɎɕɞɜŰŬɘ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ůŰɞ 

ɞˊɞɑɞ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɞɘ ŮˊɧɛŮɜŮɠ ůŮɚɑŭŮɠ ˊɞɡ ɗŬ ŮˊɘůəŮűɗŮɑ ɞ web crawler. 

ȼ ŮˊɧɛŮɜɖ ŮɜɏɟɔŮɘŬ ˊɞɡ ůɖɛŬŰɞŭɞŰŮɑŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 18 ŬűɞɟɎ Űɖɜ ŬɜɎɔɜɤůɖ Ůɜɧɠ ŭŮɨŰŮɟɞɡ 

ŬɟɢŮɑɞɡ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ignore list, ɧˊɤɠ ŬɡŰɐ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.9. ɆŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ ŬɟɢŮɑɞ ɓɟɑůəɞɜŰŬɘ ŬˊɞɗɖəŮɡɛɏɜŬ domains ŰŬ ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ əŬŰɎ 

Űɖɜ ŬɜŬɕɐŰɖůɖ, ŮɑŰŮ ŮˊŮɘŭɐ ŭŮɜ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ˊŮɟɘɏɢɞɡɜ ˊŮɟɘɔɟŬűɏɠ ŭɘŬŭɘəŰɡŬəɩɜ ɡˊɖɟŮůɘɩɜ 

ŮɑŰŮ ŮˊŮɘŭɐ ɑůɤɠ ŬˊɞŰŮɚɞɨɜ ˊŬɔɑŭŬ ŮɘŭɘəɎ ɔɘŬ web crawlers. Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ əɟɑɜŮŰŬɘ ˊɩɠ 

ɏɜŬ domain ŮɘůɎɔŮŰŬɘ ůŮ ŬɡŰɐ Űɖ ɚɑůŰŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ŮɡɟŮŰɘəɧ əŬɜɧɜŬ ɔɘŬ ŰŬ domains ˊɞɡ 

ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.9, Ůɜɩ ɗŬ ŮɝŮŰŬůɗŮɑ ɝŬɜɎ ůŰɖɜ ůɡɜɏɢŮɘŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ.  

ȷűɞɨ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ɟɡɗɛɘůŰɘəɏɠ ŮɜɏɟɔŮɘŮɠ, ɞ web crawler ŭɖɛɘɞɡɟɔŮɑ ŰŬ 

ɜɐɛŬŰŬ (threads) ˊɞɡ ɢɟɖůɘɛŮɨɞɡɜ ůŰɖɜ ˊɞɚɡɜɖɛŬŰɘəɐ ɡɚɞˊɞɑɖůɖ ɛɏɟɞɡɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ. ȼ 

ŮɜɏɟɔŮɘŬ ŬɡŰɐ ŮɑɜŬɘ ɖ ˊɟɩŰɖ ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 19.  

Ⱥűɧůɞɜ ŰŬ ɜɐɛŬŰŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɖ ɟɞɐ ˊɟɞɢɤɟɎŮɘ ůŰɞ ɓŬůɘəɧ ŰɛɐɛŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ. 

ȷɟɢɘəɎ, ŮɚɏɔɢŮɘ Ŭɜ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ əŮɜɧ ɩůŰŮ ɜŬ ŬˊɞűŬůɘůɗŮɑ Ŭɜ ɗŬ ůɡɜŮɢɑůŮɘ ɛŮ 

Űɘɠ ŮˊɧɛŮɜŮɠ ŮɜɏɟɔŮɘŮɠ. ȷɜ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɘŮɡɗɨɜůŮɘɠ ˊɟɞɠ ŮˊɑůəŮɣɖ ŮɑɜŬɘ ɚɞɔɘəɧ ɜŬ ůŰŬɛŬŰɎ ɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ web crawler, Ŭűɞɨ ŬɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ əɎŰɘ ŭŮɜ ɚŮɘŰɞɨɟɔɖůŮ ůɤůŰɎ əŬŰɎ Űɖɜ 

ŬɜɎɔɜɤůɖ Űɤɜ ŬɟɢŮɑɤɜ ˊɞɡ Űɘɠ ˊŬɟɏɢɞɡɜ. Ɉˊɧ űɡůɘɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ 

ŭɘŬɗɏŰŮɘ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ ůˊɧɟɞɡɠ, ɞˊɧŰŮ ɞ Ŭɚɔɧɟɘɗɛɞɠ ˊɟɞɢɤɟɎ ůŰŬ ŮˊɧɛŮɜŬ ɓɐɛŬŰŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɝŮɢɤɟɘůŰɎ ɔɘŬ əɎɗŮ ɜɐɛŬ. 

Ʉɟɘɜ Ŭɟɢɑůɞɡɜ ɜŬ ŮˊɘŰŮɚɞɨɜ əɎˊɞɘŬ ŮɟɔŬůɑŬ, ŰŬ ɜɐɛŬŰŬ ˊŮɟɜɞɨɜ ŮɜŬ ůŰɎŭɘɞ ˊɟɞŰŮŰɞɘɛŬůɑŬɠ. 

ɄɟɩŰŬ Űɞ əɎɗŮ ɜɐɛŬ ɡˊɧəŮɘŰŬɘ ůŮ ŮɜŬɜ ɏɚŮɔɢɞ ɔɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ŮɑɜŬɘ ŬɜŮɜŮɟɔɧ, ɞˊɧŰŮ 

ŮˊŬɜŬŭɖɛɘɞɡɟɔŮɑŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ Űɞɡ əŬŰɎůŰŬůɖ. Ƀ ůɡɔəŮəɟɘɛɏɜɞɠ ɏɚŮɔɢɞɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ 

ɏŰůɘ ɩůŰŮ ɜŬ ŮˊŬɜŮəəɘɜɞɨɜŰŬɘ ɜɐɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ůŰŬɛŬŰɐůŮɘ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ. ɇɞ ɜɐɛŬ ŰɧŰŮ 

ŮɝŮŰɎɕŮŰŬɘ ɔɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ŮˊɘŰŮɚŮɑ əɎˊɞɘŬ ŮɟɔŬůɑŬ ɐ ŮɑɜŬɘ ŮɚŮɨɗŮɟɞ. ȺɑɜŬɘ ŮɡɜɧɖŰɞ ˊɤɠ 

Ŭɜ Űɞ ɜɐɛŬ ŮɑɜŬɘ ŬˊŬůɢɞɚɖɛɏɜɞ ŬɔɜɞŮɑŰŬɘ əŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ˊɟɞɢɤɟɎ ɛŮ Űɞ ŮˊɧɛŮɜɞ ůŰɖɜ ůŮɘɟɎ. 

ȹɘŬűɞɟŮŰɘəɎ, ˊɟɞɢɤɟɞɨɜ ŰŬ ŮˊɧɛŮɜŬ ůŰɎŭɘŬ Űɖɠ ˊɟɞŮŰɞɘɛŬůɑŬɠ Ůɜɧɠ ɜɐɛŬŰɞɠ. 
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ȺɘəɧɜŬ 19. ɇɛɐɛŬ 2 - ɄɟɞŮŰɞɘɛŬůɑŬ Űɞɡ ɜɐɛŬŰɞɠ. 
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ɇɞ Űɟɏɢɞɜ ɜɐɛŬ ɡˊɧəŮɘŰŬɘ ůŮ ɏɚŮɔɢɞ ɔɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ˊŮɟɘɏɢŮɘ ŭɘŮɡɗɨɜůŮɘɠ ˊɞɡ ůɡɜɏɚŮɝŮ 

Ŭˊɧ ˊɟɞɖɔɞɨɛŮɜɞ Űɟɏɝɘɛɞ. ȷɜ ɖ ůɡɜɗɐəɖ ŬɡŰɐ ŬɚɖɗŮɨŮɘ, ŰɧŰŮ ɞɘ ŭɘŮɡɗɨɜůŮɘɠ ŬɡŰɏɠ ŬűŬɘɟɞɨɜŰŬɘ 

Ŭˊɧ Űɞ ɜɐɛŬ əŬɘ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ. ɀɎɚɘůŰŬ, Ŭɜ Űɞ ɜɐɛŬ əŬŰɎ Űɖɜ 

ˊɟɞɖɔɞɨɛŮɜɖ ŮɟɔŬůɑŬ Űɞɡ ŮɜŰɧˊɘůŮ ŰɞɡɚɎɢɘůŰɞɜ ɛɘŬ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ŰɧŰŮ 

ŮűŬɟɛɧɕŮŰŬɘ ɞ ŮɡɟŮŰɘəɧɠ əŬɜɧɜŬɠ ˊɞɡ ŬɚɚɎɕŮɘ ˊɟɞůɤɟɘɜɎ Űɞɜ Ŭɚɔɧɟɘɗɛɞ ŬɜŬɕɐŰɖůɖɠ Ŭˊɧ əŬŰɎ 

ˊɚɎŰɞɠ ůŮ əɎŰŬ ɓɎɗɞɠ, ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.11. 

ɆŰɞ ŰɟɑŰɞ ŰɛɐɛŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ (ȺɘəɧɜŬ 20), ɖ ˊɟɩŰɖ ŭɘŮɨɗɡɜůɖ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ 

ŬűŬɘɟŮɑŰŬɘ  Ŭˊɧ ŬɡŰɧ ŬɚɚɎ ɛŮůɞɚŬɓɞɨɜ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ɎɚɚŮɠ ŭɘŮɟɔŬůɑŮɠ ˊɟɤŰɞɨ ŬɡŰɧ ŬɜŬŰŮɗŮɑ 

ůŰɞ ɏŰɞɘɛɞ ˊɚɏɞɜ ɜɐɛŬ əŬɘ ŬɡŰɧ ˊŮɟɎůŮɘ ůŰɖɜ ɞɡůɘŬůŰɘəɐ ŮɟɔŬůɑŬ Űɞɡ. 

ȷűɞɨ ɖ ˊɟɩŰɖ ŭɘŮɨɗɡɜůɖ ŬűŬɘɟŮɗŮɑ Ŭˊɧ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɏɚŮɔɢɞɠ ɔɘŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɧŰɘ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ 

ŰŬ ŮˊɧɛŮɜŬ ɜɐɛŬŰŬ, ŭɖɚŬŭɐ ɧŰɘ ŭŮɜ ɏɢŮɘ ŬŭŮɘɎůŮɘ. ȷɜ ŮɑɜŬɘ əŮɜɧ, ŰɧŰŮ ŭɘŬɓɎɕŮŰŬɘ əɎˊɞɘɞ Ŭˊɧ ŰŬ 

ˊɟɞůɤɟɘɜɎ ŬɟɢŮɑŬ ɛŮ ŭɘŮɡɗɨɜůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ Ůˊɘɛɐəɡɜůɖ Űɞɡ ɛŮŰɩˊɞɡ ˊɏɟŬ 

Ŭˊɧ Űɖɜ ɛɜɐɛɖ, ůŰɞɜ ŭɑůəɞ, ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.5. Ʉɚɏɞɜ ɏɢŮɘ ŮˊɘəɡɟɤɗŮɑ ɞŰɘ 

Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ŭŮɜ ŮɑɜŬɘ ɎŭŮɘɞ ŬɚɚɎ ˊɟɩŰŬ ˊɟɏˊŮɘ ɜŬ űɘɚŰɟŬɟɘůŰŮɑ ɛŮ ɓɎůɖ Űɘɠ 

ŭɘŮɡɗɨɜůŮɘɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ ɚɑůŰŬ Ŭˊɞűɡɔɐɠ. 

ɇɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ ɛŮŰɩˊɞɡ ŬɜŬɕɐŰɖůɖɠ Ŭəɞɚɞɡɗɞɨɜ ŮɜɏɟɔŮɘŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ əɚŮɘůŰɧ 

ůɨɜɞɚɞ. ɇɞ əɚŮɘůŰɧ ůɨɜɞɚɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɑůŬ ŰɛɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɞɡ ˊŮɟɘɞɟɘůɛɏɜɞɡ ɛŮɔɏɗɞɡɠ Űɞɡ. ȷɜ əŬɘ ŰŬ ŭɨɞ ŰɛɐɛŬŰŬ ŮɑɜŬɘ ɔŮɛɎŰŬ, ŰɧŰŮ ŬŭŮɘɎɕŮɘ 

Űɞ ɏɜŬ Ŭˊɧ ŰŬ ŭɨɞ ŮɜŬɚɚɎɝ ɩůŰŮ ɜŬ ɡˊɞŭŮɢɗŮɑ Űɘɠ ɜɏŮɠ ůŮɚɑŭŮɠ, Ůɜɩ ůŰɞ Ɏɚɚɞ ˊŬɟŬɛɏɜɞɡɜ ɞɘ ˊɘɞ 

ˊɟɧůűŬŰŬ ŮɝŮŰŬůɛɏɜŮɠ ɘůŰɞůŮɚɑŭŮɠ. 

ȷɜ ɖ ŭɘŮɨɗɡɜůɖ ˊɞɡ ŬűŬɘɟɏɗɖəŮ Ŭˊɧ Űɞ ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ ɡˊɎɟɢŮɘ ůŰɞ ŭɘŬɛɞɟűɤɛɏɜɞ 

əɚŮɘůŰɧ ůɨɜɞɚɞ, ŰɧŰŮ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ɔɘŬ Űɖɜ ŮˊɧɛŮɜɖ ŭɘŮɨɗɡɜůɖ Űɞɡ 

ɛŮŰɩˊɞɡ. ȷɜ ɖ ŭɘŮɨɗɡɜůɖ ŭŮɜ ˊɟɞɡˊɎɟɢŮɘ ůŰɞ əɚŮɘůŰɧ ůɨɜɞɚɞ ŰɧŰŮ ˊɟɞůŰɑɗŮŰŬɘ ůŮ ŬɡŰɧ əŬɘ 

ŰŮɚɘəɎ ŬɜŬŰɑɗŮŰŬɘ ůŰɞ ɜɐɛŬ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŬˊɞŰɟɏˊŮŰŬɘ ɖ ŮˊŬɜŮˊɑůəŮɣɖ ůŮɚɑŭɤɜ əŬɘ ɞ 

Ůɔəɚɤɓɘůɛɧɠ Űɞɡ crawler ůŮ Űɞˊɘəɞɨɠ ɓɟɧɔɢɞɡɠ.  
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ȺɘəɧɜŬ 20. ɇɛɐɛŬ 3 ï ɀɖɢŬɜɘůɛɧɠ ŭɘŬɢŮɑɟɘůɖɠ ɀŮŰɩˊɞɡ ȷɜŬɕɐŰɖůɖɠ əŬɘ ȾɚŮɘůŰɞɨ Ɇɡɜɧɚɞɡ 

əŬɘ ŬɜɎɗŮůɖ ŭɘŮɨɗɡɜůɖɠ ůŰɞ Űɟɏɢɞɜ ɜɐɛŬ. 
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ȼ ŰŮɚŮɡŰŬɑŬ ŭɘŮɟɔŬůɑŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ˊɟɤŰɞɨ Űɞ ɜɐɛŬ ɝŮəɘɜɐůŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ŬűɞɟɎ Űɞɜ ŮɡɟŮŰɘəɧ əŬɜɧɜŬ ˊɞɡ ɞɟɑůŰɖəŮ ɔɘŬ ŰŬ domains əŬɘ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 

5.1.2.9. Ƀ ŮɡɟŮŰɘəɧɠ ŬɡŰɧɠ əŬɜɧɜŬɠ ɞɟɑɕŮɘ ɧŰɘ Ŭɜ Űɞ domain Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ URL ŮɑɜŬɘ ɑŭɘɞ 

ɛŮ ŰŬ domains Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ 15000, ůŰŬ ɞˊɞɑŬ ɛɎɚɘůŰŬ ŭŮɜ ɏɢŮɘ ŮɜŰɞˊɘůŰŮɑ ˊŮɟɘɔɟŬűɐ 

ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ŰɧŰŮ ŬɡŰɧ Űɞ domain ˊɟɞůŰɑɗŮŰŬɘ ůŰɖɜ ɚɑůŰŬ Ŭˊɞűɡɔɐɠ əŬɘ ɛɎɚɘůŰŬ Űɞ 

ɛɏŰɤˊɞ ŬɜŬɕɐŰɖůɖɠ űɘɚŰɟɎɟŮŰŬɘ ŮˊɘŰɧˊɞɡ ɔɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ domain (ȺɘəɧɜŬ 21). 

 

ȺɘəɧɜŬ 21. ɇɛɐɛŬ 4 - ȺɡɟŮŰɘəɧɠ əŬɜɧɜŬɠ ɔɘŬ domains əŬɘ Ůəəɑɜɖůɖ ɜɐɛŬŰɞɠ. 

ȷűɞɨ ɞɚɞəɚɖɟɤɗŮɑ əŬɘ ŬɡŰɧɠ ɞ ŮɡɟɘůŰɘəɧɠ əŬɜɧɜŬɠ, Űɞ ɜɐɛŬ ɞɟɑɕŮŰŬɘ ɤɠ ŬˊŬůɢɞɚɖɛɏɜɞ əŬɘ 

ɝŮəɘɜɎ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. 

ȺŬɜ ɖ ůŮɚɑŭŬ ˊɞɡ ŬɜŬŰɏɗɖəŮ ůŰɞ ɜɐɛŬ ˊŮɟɘɏɢŮɘ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ ɡˊɖɟŮůɑŬɠ, ŰɧŰŮ 

ŬˊɞɗɖəŮɨŮŰŬɘ əŬɘ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ɖ ˊŮɟɘɔɟŬűɐ ŬɜŰɘůŰɞɘɢɞɨůŮ ůŮ ˊŮɟɘɔɟŬűɐ 

ɡˊɖɟŮůɑŬɠ OWL-S, ŮűŬɟɛɧɕŮŰŬɘ ɞ ŮɡɟŮŰɘəɧɠ əŬɜɧɜŬɠ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ ŬɜŰɑůŰɞɘɢɖɠ ŭɘŮɨɗɡɜůɖɠ 

ɔɘŬ WSDL ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.10. ɆɨɛűɤɜŬ ɛŮ ŬɡŰɧɜ Űɞɜ əŬɜɧɜŬ, 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ŬɜŰɑůŰɞɘɢɖ-ɧɛɞɘŬ ŭɘŮɨɗɡɜůɖ ɔɘŬ ˊŮɟɘɔɟŬűɐ WSDL ɖ ɞˊɞɑŬ ˊɟɞůŰɑɗŮŰŬɘ ůŰɘɠ 

ŭɘŮɡɗɨɜůŮɘɠ ˊɞɡ ŮɝɎɔŮɘ ɞ web crawler (ȺɘəɧɜŬ 22). 
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ȷɜ ɖ ůŮɚɑŭŬ ˊɞɡ ŮˊɘůəɏˊŰŮŰŬɘ ɞ web crawler ŭŮɜ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ˊŮɟɘɔɟŬűɐ ŭɘŬŭɘəŰɡŬəɐɠ 

ɡˊɖɟŮůɑŬɠ ɖ ŭɘŬŭɘəŬůɑŬ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ. 

 

 

ȺɘəɧɜŬ 22. ɇɛɐɛŬ 5 - ȿŮɘŰɞɡɟɔɑŬ ɜɐɛŬŰɞɠ. 

 ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ůŮɚɑŭŬɠ ůŬɟɩɜŮŰŬɘ ɩůŰŮ ɜŬ ŮɜŰɞˊɘůɗɞɨɜ ɞɘ ŭɘŮɡɗɨɜůŮɘɠ-ɡˊŮɟůɨɜŭŮůɛɞɘ 

ˊɞɡ ˊŮɟɘɏɢŮɘ. Ƀɘ ɡˊŮɟůɨɜŭŮůɛɞɘ ŬɡŰɞɑ Ŭűɞɨ ˊŮɟɎůɞɡɜ ɏɚŮɔɢɞ ˊɞɡ ŮɝŬůűŬɚɑɕŮɘ ˊɤɠ ŭŮɜ ŭŮɑɢɜɞɡɜ 

ůŮ ɡˊŮɟɛŮɔɏɗɖ ŬɟɢŮɑŬ, ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ȺɜɧŰɖŰŬ 5.1.2.2, ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖɜ ɚɑůŰŬ ɛŮ 

Űɘɠ ůŮɚɑŭŮɠ ˊɞɡ ɏɢŮɘ ŮɝɎɔŮɘ Űɞ ɜɐɛŬ. ȼ ŮɟɔŬůɑŬ Űɞɡ ɜɐɛŬŰɞɠ ɏɢŮɘ ɞɚɞəɚɖɟɤɗŮɑ ɞˊɧŰŮ ɖ 

ŭɘŬŭɘəŬůɑŬ ˊɟɞɢɤɟɎ ɛŮ Űɞ ŮˊɧɛŮɜɞ. 

5 




