
., .,
., .

 Web

 2015



 004.414.2:111.1
 32.973-01

 59

. 
 5  25.11.2015 .)

:
. – , 

, . , , 
,

 “
»;

. – , ,

, ;
.I. – , 

, .

 59          Web :  / [ . ,
. , . , . ]. — :

. , 2015. — 407 .

ISBN 978-617-7346-27-1

, 
. 

,  Semantic Web.
, 

 Web, Wiki-
. 

, Web- . 
.

, 
.

 004.414.2:111.1
ISBN 978-617-7346-27-1  32.973-01

© ., .,
., ., 2015



3

 ............................................................................................................... 10
.  ....... 13

 II. 
 SEMANTIC WEB ................................................................ 68

. 
WEB-  ............................................................................ 134

 IV. 
 WEB ................................ 190

 V.  WEB-
 .................................................................................................. 210

 VI.  
 WEB ...................... 231

 VII.  WEB

 ....................................................................... 254
 VIII. 

 ............. 282
 ....................................................................................................... 343

 ............................................................................... 359
 ...................................................................................................... 361

 ................................................................................................. 366



4

.  ....... 13
1. 1.  .. 13
1. 2.  Web-  ...................... 16
1. 3.  ................................................................. 18

1. 3. 1.  ............................................................. 19
1. 3. 2.  ........................................................... 21
1. 3. 3.  .......................................................... 21

1. 4.  ...................................................................... 24
1. 5.  Web ........................................... 25

1. 5. 1.  .................................................. 25
1. 5. 2.  ................................................ 27

1. 6. 
 ................................................................................... 29

1. 6. 1.  DL ................................................................ 30
1. 6. 3. ............................................................ 32
1. 6. 4.  DL ...................................................... 34

1. 7. ........................................... 34
1. 8.  ............ 47

1. 8. 1.  ................................... 49
1. 8. 2.  .................................................. 50
1. 8. 3. ................................................. 51
1.  8. 4.  ............................................ 52
1. 8. 5.  .................. 53
1. 8. 6.  ..................................................... 54
1. 8. 7.  .............................. 56
1. 8. 8.  ................................................................ 57
1. 8. 9.  ........................................... 57
1. 8. 10.  ........................................... 58
1. 8. 11.  ............................................ 58
1. 8. 12.  ....................... 59
1. 8. 13. ........................................ 61

1. 9.  ................................................... 62
1. 9. 1.  ................................. 63
1. 9. 2.  IDEF5 .............................................................. 63
1. 9. 3.  METHONTOLOGY .......................................... 64
1. 9. 4. ................. 65
1. 9. 5.  ..................................... 67

 ..................................................................................................... 67



5

 II. 
 SEMANTIC WEB ................................................................ 68

2. 1.  Semantic Web  .... 68
2. 1. 1.  Semantic Web ............................................ 68
2. 1. 2.  Semantic Web ................................................... 68
2. 1. 3.  ............................. 71
2. 1. 4.  OWL ................................................. 79
2. 1. 5.  OWL 2.0 ........................................................... 82
2. 1. 6.  RIF ............................................ 84
2. 1. 7.  SWRL .............................. 85
2. 1. 8. ..................................................................... 86

2. 2.  RDF .................................................................. 87
2. 2. 1.  ................................ 87
2. 2. 2.  Resource Description Framework ............................. 88
2. 2. 3.  Dublin Core ... 89
2. 2. 4.  ........................................................ 90

2. 3.  SPARQL ....................................................................... 92
2. 4.  ....................................... 99

2. 4. 1.  ................................................................. 99
2. 4. 2.  ................... 100
2. 4. 3. 

 .................................................................... 101
2. 4. 4.  ...... 104

2. 5.  ......................... 111
2. 5. 1.  ................... 111
2. 5. 2.  ......................................................... 112

2. 6. 
Protégé ............................................................................................. 114
2. 6. 1.  Protégé ............................................................ 114
2. 6. 2.  OWL .............................................. 114
2. 6. 3.  Protégé............................... 116
2.6.4.  Protégé .................................................. 117
2.6.5.  Protégé .......................................... 118
2.6.6.  Protégé ............................................... 123
2.6.7.  .............................................. 124
2.6.8.  Protégé .......................................... 125

2. 7. Fluent Editor – 
 ................................................................. 126

2. 7. 1. Ontor on – 
 .......................................... 126

2. 7. 2.  Fluent Ed tor ...................... 127
 ................................................................................................... 133



6

.  WEB-
 ....................................................................................... 134

3. 1. 
 .......................................................................................... 134

3. 1. 1.  ................................... 134
3. 1. 2.  ...................................... 135
3. 1. 3.  ..................................... 140
3. 1. 4.  .......................................................... 141
3. 1. 5.  .................................................... 144
3. 1. 6.  .................................. 149
3. 1. 7.  ................. 152
3. 1. 8.  ................ 155

3. 2.  ............................. 158
3. 2. 1.  OBDA-  ............................ 158
3. 2. 2.  OBDA-  ................................. 159
3. 2. 3.  OBDA-  ......... 162

3. 3.  ..................... 164
3. 3. 1.  . 164
3. 3. 2.  Bus ness ntell gence ........................................... 166
3. 3. 3.  Business Intelligence ....... 169
3. 3. 4.  Bus ness ntell gence ............... 171
3. 3. 5.  Web-  Business Intelligence ........... 172
3. 3. 6. Bus ness ntell gence 2.0  Semantic Web ............................. 174

3. 4. 
Semantic Grid .................................................................................. 178
3. 4. 1.  Grid ........................ 179
3. 4. 2. 

 Grid ............................................................... 181
3. 4. 3. Semantic Grid ....................................................................... 182
3. 4. 4.  Semantic Grid................................................... 184
3. 4. 5. GCube – 

 .............................................. 186
3. 4. 6.  Semantic Grid .... 188

 ................................................................................................... 189
 IV. 

 WEB ...................................................... 190
4. 1.  ......................................... 190
4. 2.  Web.............................................. 191
4. 3.  ................................................. 194
4. 4.  ......................... 196

4. 4. 1. 
 .................................................... 197

4. 4. 2. ................................... 199



7

4. 5.  Web  ............... 201
4. 5. 1. ........ 201
4. 5. 2.  Web ............................... 202

4. 6.  .......................... 203
4. 7.  ....................... 205

 ................................................................................................... 209
 V.  WEB-

 .................................................................................................. 210
5. 1.  ........................................................ 210
5. 2.  Web-  ................................................................... 211

5. 2. 1. SOAP .................................................................................... 212
5. 2. 2. WSDL ................................................................................... 212
5. 2. 3. UDDI .................................................................................... 213

5. 3.  Web-  ..................................................... 213
5. 3. 1.  Web-  ...................................... 213
5. 3. 2. OWL-S –  Web-  ............. 214
5. 3. 3.  ................................................................... 214
5. 3. 4.  OWL-S ............................................. 216
5. 3. 5.  OWL-S ...................................................................... 217

5. 4.  Web-  ....................................... 218
5. 4. 1.  Web-  .................................. 219
5. 4. 2.  Web-  ........ 223
5. 4. 3.  Web-

 ................. 225
5. 5.  Web-  ............................................... 226

 ................................................................................................... 230
 VI.  

 WEB ...................... 231
6. 1.  Data Mining  ............................. 232
6. 2.  Web.............. 233
6. 3. 

Web-  ................................................................................... 237
6. 3. 1.  ..................... 238
6. 3. 2.  Text Mining ......... 242
6. 3. 3.  ............................ 243

6. 4.  .................. 246
6. 4. 1.  ...................................................... 246
6. 4. 2.  ......................................... 248

6. 5. 
 ................................................................ 248

6. 5. 1.  ............. 248



8

6. 5. 2. 
 ........................................................................... 250

 ................................................................................................... 253
 VII. 

WEB 
 ....................................................................... 254

7. 1.  Web ................................................ 255
7. 2.  Wiki ................................................................................ 259

7. 2. 1.  Wiki ...................................................... 259
7. 2. 2.  Wiki ......................................................... 262
7. 2. 3.  Wiki-  .................................. 262
7. 2. 4.  Wiki-  .............................................. 266
7. 2. 5. Wiki-  .................................................................... 267
7. 2. 6.  Wiki-

 ........................................................................ 267
7. 2. 7.  Wiki ..................................................... 268
7. 2. 8.  Wiki-  ....................................................... 269
7. 2. 9.  Wiki  ............................ 270
7. 2. 10.  Wiki ................................................. 271

7. 3.  ........................................................................ 273
7. 4.  Wiki-  ........................................ 274

7. 4. 1.  Wiki.............................................. 275
7. 4. 2.  Wiki .............................................. 277

 ................................................................................................... 281
 VIII. 

 .............. 282
8. 1. 

 e-  ........................................ 282
8. 2.  288
8. 3. 

 ............................................................... 291
8. 3. 1.  ......................... 291
8. 3. 2. Web  . 297
8. 3. 3.  ...................................................... 299
8. 3. 4. 

 ...................... 306
8. 4. 

.......................................................................................... 309
8. 4. 1. 

 Web ........................................................... 310
8. 4. 2.  Semantic Web 

 .............. 312



9

8. 4. 3.  .. 314
8. 4. 4.  Web-

 ......................................................... 316
8. 5. 

 ............................................. 317
8. 6. 

 .................. 328
 ................................................................................................... 342

 ....................................................................................................... 343
. 

 ............................................................................................. 343
.  ....................... 351

 ............................................................................... 359
 ...................................................................................................... 361

 ................................................................................................. 366



10

 ( )
 ( ), 

  ( ). 
,  ( ), 

, . 
, 

 Web. 
, 

 ( , 
 – , , )

.

, , 

.

. 
: 

, 
, .

 Web 

, 
, .

, , 
 Web  (

, 
). 

, 
 ( ), 

. ,
 Web-

, , 
, .

 Data
Mining  Web, 

: , 



11

, 
, 

.
,

, 
 (  « »

), KDS «  –  – »,  (
)).

, 
 Web- .

 « »

, 
, 

, , 

.
 «

 Semantic Web» ,  Semantic Web,
, 

 (Protégé, Fluent Editor).
 «  Web-

»
 Web, 

, , 
 Business Intelligence, 

 Semantic Grid.
 IV «

 Web»,
, -

, 
, 

. 
 Semantic Web. 

. 



12

. 
.

 V «  Web- »
  Web- .

  ,  Web- :
SOAP, WSDL  UDDI; 

 Web-
 OWL-S.

 VI  «
 Web»

 Web,  Text Mining 
,

 Web, 
, 

, 
.

 VII «  Web
»,

 Wiki, ,  Wiki 

,  Web.
 VIII «

» 

 e- ; 
, 

, 
.

, 

,  OWL.

, 

.



13

.

1. 1. 

 – , ,

, . 
, 

».  – , 
, , .

.
  

, 
, ,  [19].

, 
» , 

 [2]. , 
 [58]. 

 (
, , )

,  [56]. 
,  « »  « », 

.
 [22] 9191 ,i),s,...,s(SAI

:
- s1  – ;
- s2  – ;
- s3  – ;
- s4  – ;
- s5  – ;
- s6  – ;
- s7  – ;
- s8  – ;
- s9  – .

 [96] :
6

1i
ii w*s)A(I , iw  –  i– , is  –  i–

:



14

- s1 –
;

- s2  – ;
- s3  – ,

;
- s4  – 

;
- s5  – ;
- s6  – .

 [109, 127].
 –

; , ;
; .

, , – ,
, 

, 
 [59].

, , , 
, 

, . 

, . 
, 

 ( ,  Web).
, , :

- , 

;
- , 

;
- , 

 (
, , , ,

 Web- );
- .

,  [82], 
. , 



15

, ,
.

:
- ;
- ;
- ;
- ;
- ;
- .

 [59] , .
, , 

, , 
.

 « , »
 « , ».  « , 

» , 
. , 

, , 
, . , 

, , , 
, , 

  .
, , 

, , 
.

, , 
, , 

. : 
, , 

.
 – .

.
 – , dR A dR B

 d  D. 
, AIntB , :

- , 
, dRdR BA ;

- , , .
, 

, 



16

. , 

, . 

. 
, 

, , , 
, 

.
 « , »

 « » [21, 190]. 
, , 

, ,

 [70]. 
, ,

,  Web.
, ,

:
- ;
-

.

1. 2.  Web-

– , 
, , 
 [2, 71].

:
1) ;
2) ;
3) 
;
4) .

 1986 . 
, 

,  «
» («knowledge management») , 



17

»  « ». 
, 

, .
 Web :

- ,  ( ,
);

- , 
, ;

- ,
;

- , 
;

- , 
 ( , )

, .
, 

 Web, :
1.  ( , 

, 
);

2. 
, , ,  –
, ,  – , 

);
3. 

 ( , 
, , 

, );
4.  ( , ,

, ).
 Web , 

, , 
, .

. 
, ,

, , 
, 

.
, 

, , 
 [73].



18

 Semantic Web, 
 WWW  (  –

» (giant global graph – GGG)). 
 Web 

. 1. 1).

. 1. 1.  Semantic Web

1. 3. 

, 
, 

. .
, , 

, ,
, 

, , 
.

, 
 [86].

:
- ;
- ;
- .



19

1. 3. 1. 
 «

» , 
, . 

.
-  – 

, 
, 

 [352].
-  – , 

,  [467]: 
, , 

. , 
, , ,

, 
, , 

, , 
.

- , 
,  (

 «is-a»  «part-of»), 
 [352].

-  – 
, , 

 [467],  [269]:
, , 

, 
. , 

, . 
. 

: 
, 

.
-  – 

 [448], , 

, 
, 

.

, .



20

: 

, 
» [269].

- , , 

, 
 [204], 

 [269], 
, ,

.
-  – 

 [297]: 
 «

» , 
, 

 ( , , ,
) , 

, ,

.
-  –  ( ), 

 [432], 
,

, , 

. 
, 

. , 

. , , 
, 

.

» – 
, , 

,  « », « »  « », 
,

.



21

1. 3. 2. 

. 
 [268, 300].

 – 
. 

, 
, 

. , 

. , 

.

1. 3. 3. 

.  « »
:  – 

, , ,
 ( )

,  «
». 

, 
 [304].

 – 

.
 [466] 

 S = <U, R, F, C>,  U – 
, R – , F – , C – 

, 
. 

, 
. 

 O,  – ,
. 

 – -
, 

. 



22

 [218], 
.

, , 
. 

, ,

». 
. 

, ,
, ,

.
, 

, .  [367]
:

-
;

- ;
- ;
- ;
- .

 – , 
,  ( ) .

, 
. , 

 [86].

, 

.
, ,

:

 [177]. , 
, . 

: 
, 

. , 
, 

. 



23

, 
.

: « »  « ». 
: ;

 « » ,  « »

. 
, : 

.  « » 
. 

, 
, .

 – 
, , ,

, 
), 

, . ,
, , , 

.
,

, 
. 

 [87].
, 

:
- , 

,  ( ,
);

-  ( ),
;

-  [207].
:

- : 
; 

.
- :

, 

; 



24

, 
, 

, ;
- : 

,

, 
 ( ,

);
- : 

 «
» [55];
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,
, 

. 
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.
, , 

, . 
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,
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.
, 

.
 – 
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,
.

,
.

, 

 « »).

 ( , , )
 [302].

, , 
, , 

, .
  

, 
: 

; ; 
 [40];  [178].

, , ,
, .

1. 5.  Web

1. 5. 1. 
 « » 

. ,
 – , 
, , , , ,

, . 
.

, 
 [299].

,
, 

 [41].
,  – 

, 
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 (  « », « ») [46], 
.

, 
.

, 
. 

, 
, ,

 [30].
, 

, 
 [16].

 (
), : 

; 
; 

; .
,

, , 

.
,  [73]:

- . 
 ( , , , , , ),

. 
 ( ) 

.

 CYC [330]. , 
, 

.
- . 

, 
 ( )

.
, ,

, ,  SNOMED 
 (the Unified Medical Language

System) [48]. . ,
 (United Nations Development Program)
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 Dun&Bradstreet 
UNSPSC,  (www.unspsc.org).

- . , 
, 

,
.

, 
 ( , 

 – , ,
,  – ).

- , ,
,  ( , ,

, ) 
, , ).  

, 
.

-   , 
, .

, 
, . 

, , 
 ( , , 

) [86].

1. 5. 2. 
, 

.

 [125, 303,360], :
-  ( , ), 

;
- , 

 « »,  ( )
 ( ), 
,  n-

 n-1 
;

- .

<X,R,F>,  X – , R – 
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, F –  X
 R.

, 
. , 

T,,A,,,R,,CO ARRc , :
-  C, R, A  T, 

, , ,
, 

;
- c

Croot , 
;

- CR:R ,  ( )
;

- R  R, 
, 2R1 rr , 1R1R rr 2RiR1Ri rr

1R ri1:i  ( ti  i-  t);
- TCA:A , 

) ;
-  ( , , ).

: ;
; ; ;

.
, 

, , . 
. , . , . ,

. , . , .  [440]. ,
,  [198]. , , 

, 
 D, .

,,,,V,T,R,I,CO DI , , 
D – ,  I – , , :

- DCI,Cc ;
- VDDrI,Rr ;
- DiI,Ii ;
- VtI,Tt  ;
- VvI,Vv .
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, , , 
, 

 [299].
,,,,V,T,R,I,CO

DI , |I ), 
:
- 'cc|I , 'cIcI

- 'rr|I , 'rIrI

- 'cc|I , 'cIcI

- '| ccI , 'rIrI

- 'rr|I , 'cIcI

- '| ttI , 'tItI

- '| ccI , tIiI

- vriI .| , rIvIiI ,

- '.| iriI , rIiIiI ', .
,

, , 
. .

 – , , 
. 

. .
,,,,V,T,R,I,CO

D,Im ,  o: |m,o .

, 
,  Semantic Web, , 

: RDF Schemas 
,  OWL Full – . 

, 
.

1. 6. 

 (DL) 
. 

DL  Semantic Web . DL – 
, 
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.  DL 
, .  DL – 

 NC;  NI;  NR.

, . ,
, ,  –

, , 

, . , DL 
. DL 

, 
 [81].

, , 
, 

, , , 
,  – . 

DL,  ( , , ) 
, , 

.  DL
,

, 
 [140].

1. 6. 1.  DL
:

-  ( ) , C and D;
-  ( ) , C or D;
-  ( ) , not C;
-  (

), forall R.C;
-  (

), exists R.C;
- .

 ( , 
 FOL, DL,  OWL)  – 

, ,
. 

, 
, , , 

 (
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). , 

. , 
, 

, 
, 

) [189].

, 
 – 

.
 FOL, 

.  (  KL-ONE), 
, 

 DL.  ,   DL  –  ,  
, . , 

DL. , OWL Lite  DL  SHIF(D),  OWL-
DL –  SHOIN(D) [197].

 DL  FOL. , 
 DL  FOL, 

. , 
 DL  FOL, 

, .
 DL ,

. ,  A \subset B  DL – ,
 FOL-  \forall x A(x) -> B(x), .

 DL , 
 FOL, , 

 – guarded fragment. ,  DL, , 
, 

 FOL ( , ).  OWL DL
,  OWL Full, 

 DL, – .

1. 6. 2.  ALC
 DL. ALC (Attributive Language with

Complements) –  DL,  OWL; 
 ALC.  ALC

,  OWL [119].
 ALC  ( ), 

:
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-  (NC) 
 top  bottom);

-  (NR);
-  (NI).
ALC 

, , , ,

.
 ALC ( ) :

1)  « ».  «C
\subset D»,  C  D –  ( ) .

2)  « ».  «a:C»,
 «a» ,  C – .

3)  « ». 
«(a,b):P»,  «a,b» ,  – .

TBox (terminological box), 
 – ABox (assertional box).TBox – 

 ( ) . ABox – 
, 

.  ( )  ALC –  TBox
 ABox.

1. 6. 3. 
 I  ,  
 (  – -

). , , 
,  D 

.
 I TBox ( TBox), 

 TBox.  ABox.
, ,  

TBox  ABox.

.  ALC 
:

- ) : 
, ,

, 
,  (TBox

 ABox);
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- : 
, 

;
- : , 

, 
, , 

, 
.

:
- , 

 a:C (  « » )
, 

;
- , 

 (  «C subset D» 
:(C and not D),  a:C – a:not C).

 « »: 
,  (

 – ). , ,
 ALC,  –  

.
 DL,  OWL. 
 – 

.  – , 
 ( ). 

» , 
) .

 ( ) ALC
 DL, , 

OWL Lite, OWL DL  OWL 2.0 (  SROIQ(D)).
 DL :

- F – ;
- E –  (

,  owl:Thing);
- U – ;
- C – ;
- S –  ALC ;
-  –  (  rdfs:subPropertyOf),
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- R – ; 
; ;

- O –  (
 owl:oneOf, owl:hasValue);

- I –  ( ) ;
- N –  (restrictions (owl:cardinality,

owl:maxCardinality);
- Q –  (  OWL 2.0,

,  owl:Thing);
- (D) – , 

.

1. 6. 4.  DL
DL S –  ALC  (

ALCR+). ,  R(a,b)  R(b,c)  R(a,c)
 a,b,c.

SH –  S  ( ,  ALC).
SHI –  SH  (R –  R,
 R(x,y) = R(y,x)).
SHIF –  SHI , 

 ( , « » – 
, ).

SHIN –  SHI 
 ( . . non-qualified number restrictions).

SHIQ –  SHI 
.

SHOIQ –  SHIQ , 
.

SROIQ –  SHOIQ, 
 (  OWL 2.0).

SROIQ(D) –  SROIQ  « » , 
.

1. 7. 

, 
. 

,
.

, 
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, 
, .

 ( )  (ontology mapping) –
, 

.
 (ontology alignment) , 

 ( ) ,

.
 (ontology merging) – 

 [364]. , 
, – .

, 
.

. 
 ( )

, 
, 

.
, 

, ,
.

, 
, 

,  [316].
 (matching) 

. 
, , 

, .
 [95].

, 

, ,
 OWL  F- .  (mismatch),

, 
. , 

, .

, . 
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, 
, .

 ( ) 

.  ( , ,
) 

 ( , 
 – 

 – ). , 
, , 

, 
.

, :
-  ( , , , ), 

, ;
-  ( , , , ), 

, .
:

- , 

;
-

  .
, 1 2

01 02, 
. 

1 2 
01 02.

. :
-  ( , );
- ;
-  ( );
-  ( , ).

 ( ) 
 (

, , , , « »
 « ») 

. , , 
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. 
.

 (
).

. 
.

, 
, 

.

.
, 

: 
, 

. , 
 ( ) 

:
- ;
-  ( ) ;
- ;
-  ( ) ;
-  ( ) 

.
, 

.

: 1 
1  R1 ,  A2 

2  R2 , , 1 2 –
 R1  R2 – , 1 2. 

 – R1  R2, 
, 1 2 – 1 2 – .

, ,  « »  « » 
 « »  « » 

,  « » 
 « »  « »,  – 

»  « » 
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»  « »,  « »
 « » .

) 

. 

:
- 1 2, 

1 1, 2, ;
- 1  2, 

1 1, 2, 1
2.

, , .
,  « », 

 « » 
 « » <16.

 « », 
 « »  «

» <18.  « »
 « »  « »
 « ». 

, .
 « »  « »: 

,  «<16»
 «<10». , 

»  « ».

, 
, .

.
: , 

, 
, 

, 
.
, 
, :

-
(PROMPT, Chimaera, OntoMerge);
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-
(OntoMorph);

- ,
, 

, OBSERVER, FCA-Merge);
- , 

 (ONION).
: PROMPT –  Protege,

; Chimaera –

 Ontolingua; OntoMerge, 

; OBSERVER,  DL 
. 

 [120].
, 

, 
.

 [415]:
- ;
- ;
- , ;
- ;
- ;
- ;
- ;
- ;
- : ;
- .

.
1.   – 

. 
,  2005 

(Alignment Evaluation Initiative – OAEI
(http://oaei.ontologymatching.org/)), 

.
 OAEI 

.  OAEI
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,
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.

 [251]). , 
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.

, 
, 

 [279].
2. 

, , 
. 

. ,
, 

 [280].
, 

. ,  S-
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ontologies [275], 

 (validity problem) . 
 S-Match 

 DPLL – SAT4J (http://www.sat4j.org).
3. , .

, 
,

, , 
. 

. 
, , : 1) 

 [337]; 2) 
 [245]; 3) 

 Web [294]; 4) 
 [336]; 5) 
 [474]; 6) , 
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.

,
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.  – 
, , – 

 [407].
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, , 
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.
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 [329];
-
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.
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, . 
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). 
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 d 

’, ’ 
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1 ’.
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(alignment) ’ 1 2, 

, , , 
. , 

, : 1) ;
2) , , ; 3) , 

, , 
 [254].

, 
.  – 

r,n,e,e,id 21 ,  id – ; 1e

2e –  ( , , , ), 
1 2; n –  ( ,  [0,1]),

1e 2e ;  r  –  1e 2e
, , , ,
) 1e 2e r,n,e,e,id 21 , 
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, 1e 2e , .

, , , 
, . , 
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.
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. 1. 3. 
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, , 
, , 

.
, , 

 ( ,  Web-
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, , 

) . 
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47

1. 8. 

 15  2013 

 [374]. 

.
,

, 
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, .
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.
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.
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.
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?

1. 8. 10. 
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. ,
, 

. 
, , 
.

. 
. 

, .

1. 8. 11. 
, , 

 [15]. 
, 

, .
ISO 10303 (STEP).  ISO 10303 

) .
 STEP  80- .

 ISO 10303-11,  Express, 
 1990 .  STEP ,

 IDEF1X
 IDEF0.  STEP 

 ( ) 
, .
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ISO 22745 (eOTD).  ISO 22745 (
) , 

, , 
, , , .

 ISO 22745 , 
.

 eOTD 
 ISO 10303, 

.
ISO 15926.

 ISO 15926. 
, 

.
 ( ) 

 (RDL). 

 (
) [4].

 Techinvestlab ( ) 
 ISO 15926 

, 
 ISO 15926.  RDF-

. 
, 

. ,  ISO 15926, – 

, , 
, 

.

1. 8. 12. 

 [14].
COLORE (Common Logic Ontology Repository) – ,

, 
, 

. 
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 ISO 24707, 
.

 HyQue, , 

 (  SPARQL- ) .
HyQue , .

 RDF  OWL.
Makleod , 

.

, . ,
, . 

 COLORE, 
, 

.
 NCBO BioPortal 

, 
. 

, 
. 
 RDF.

OntoHub – 
. 

, 
. OntoHub 

) 

 [322].
 ( ) 

 OntologyTest 
. ,

, 
, 

.
OntoQA – , 

.  – 
, 

. 
, , 

.
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OOPS (OntOlogy Pitfall Scanner) –  Web- , 
, 

. 

. , 
, 

, 
.

OOR (Open Ontology Repository) – , 
, , , 

.
OpenLinkVirtuoso – , 

 (RDF  SQL) 
. 

, . 
 Virtuoso 

 SQL 
 SPARQL-  RDF.

RepOSE (Repair of Ontological Structure Environment) – 
. 

, 
.  RepOSE, 

.
SigmaKEE (Sigma Knowledge Engineering Environment) – 

, , 
.  KIF 

 SUMO.

1. 8. 13. 
,

 [15], : 
. 

, . 
. ,  – 

, , .

. 
, 

, .
, 

, .
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, 
, .

, 
. 

.

, 
, 

.

1. 9. 

(ontology engineering)  (ontology building), 

(ontology learning) [418].
:

- 1) ;
- 2) 

.
.

, 
, 

 (« »), ,
, .

, , 
.

: CyC
method, Methology by Uschold  King, METHONTOLOGY, On-To-
Knowledge  [260, 330, 429, 449]. 

, 
, , 

.

, 
, 

, , 
, . , 

, 
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.
, 

 (Sensus, Kaktus,
Uschold and King, Gruninger and Fox, Noy and McGuinness ), , 

 (Methontology, OTK, UPON ). , 
,  ( ,

HCOME  DILIGENT), , , .

, 
, , 

. ,

. 
. 

, 
 [417].

1. 9. 1. 
, ,

. , 
, 

 [226].
, 

, ,
. , 

:
1) ;
2) , 

, 
.

3) , 
.

1. 9. 2.  IDEF5
 SADT

(Structured Analysis and Design Technique) 
 IDEFx [341] 

,  IDEF5 
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, 
.  SADT

, 
 ( )  (  «  –

») [211]. :
1) . 

, 
.

2) . 

.
3) . 

.
4) . 

.
5) . .

 IDEF5 

.

1. 9. 3.  METHONTOLOGY
 METHONTOLOGY
 « »

, , 
 [259].

,
. , 

, , 
. , 

, . 
, , 

. 
, , 

.
 METHONTOLOGY 

, 
»  – 

. 
, 

.
:
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1. , , 
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2. , 

, , 
, .

3. 
 ( , , ,

, ,  « », , 
, 

).
4. 

.
5. , 

 (true) . 
, , ,

, , ,
, .

6. , ,
, , , ,

, .
7. , 

.
8. , 

, 
, . 

, 
, , .

9. .

1. 9. 4. 
,
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-  ( ). 

, , 
, 

, 
.

-  ( ). ,
, 

, .
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- , ,
, .

: , 
, , 

.
- : 

, .
: 

 (TextToOnto, Text2Onto, OntoLT, OntoLearn
) .

- . 
.  ( ) 

. 
. 
. . 

.
- .

. 
), 

. 
. . 

: 
 (TextToOnto, Text2Onto, OntoLT, OntoLearn ).

- .
- . 

. , . 
. .

: , 
 (PROMPT, AnchorPROMPT, GLUE,

FCAMerge .).
, , 

, , , 
.

, 

; , ;
 Semantic Web  OWL 2. 0 ;

, ; 

».
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, 
, , 

, 
 ( , Web- ,

API, ).

1. 9. 5. 

:
1) . 

, 
.

2) . 

.
3) . 

.
4) . 

. 
, 

, , 
, .

5) . .
, .

6) . 
.

, 
 (

), 
, , , 

 – OWL 2. 0 [378].

, 
, ,

, 

 Web- .
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 II.

 SEMANTIC WEB

2. 1.  Semantic Web 

Semantic Web 

. , 
, . 

, 
, 

, 
 [455].

2. 1. 1.  Semantic Web
 Semantic Web 

; , 
, 

 [458].  Semantic Web 
 [31]:

- ;
- ;
- ;
-  Web , ;
- ;
-  (discovery)  Web- ;
- ;
-

.

2. 1. 2.  Semantic Web
 Semantic Web , 

.  Semantic Web 
:

- OWL –  [382];
- RDF –  [397];
- SPARQL –  RDF [427];
- SWRL –  [308, 435].
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 Semantic Web – , 

. 
Semantic Web 

.  Semantic Web 
, ,

 («data-centric»), 
, , 

.
Semantic Web  Web , 

, , 
.

 Semantic Web 
 ( ). 

. 
, 

, 
 [168].
, Semantic Web – , 

 [284].
  Semantic Web 

,    (URI), 
Semantic Web, .

 Semantic Web 
. : 

Semantic Web,  Semantic Web,
 ( ), 

 Semantic Web,  Semantic
Web [28]. ,  Semantic
Web , . 

 Semantic Web . 
, 

. ,  Semantic Web  Web-
: ,

 WWW. 
, 

 WWW , 
.  Semantic Web 
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 WWW 
.

Semantic Web 
, . ,

, 
.
 Semantic Web ( . 2. 1) ,

, 
. 

, 
 Semantic Web

 Web- , 
.

Semantic Web

URI Unicode

XML, XML Shema

RDF, RDF Shema

OWL

SPARQL

. 2. 1.  Semantic Web

Semantic Web –  Web-
 (knowledge representation, KR), 

 (artificial intelligence, AI) 
, 

.
 Resource Description Framework (RDF)  Web

Ontology Language (OWL) [207] – ,  Semantic
Web, 

 Web-  RDF 
.
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,  Semantic Web 
, 

 [458]. 
 Semantic Web , 

 [449,77]. , 
 XML Schema, – , 

 [40]. 
 [429].

: 
; 

, ; 
 [360]. , 

 Web :
, , 

, ,
 ( . 2. 2).

OntoEdit

Spectacle

OntoShare Protege

OWL

SPARQL

RDF

. 2. 2.  Semantic Web 

2. 1. 3. 
, , 

 XML -XML-
.
XML-  [255] 

 Semantic Web,  XML 
, 
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 Semantic Web.  Sematic Web 
,  RDF  OWL.

RDF(S) [396]  XML-
. 

 – , 
. 

.
 OWL [382]  RDF(S) 

, , , 
. , OWL 

.  OWL
 Semantic Web.

 DAML+OIL  OWL.  RDF  RDF
Schema ( . 2. 3).

XHTMLXHTML

OWLOWL

DAMLDAML OILOIL

RDFSRDFS

RDFRDF

HTMLHTML XMLXML

. 2. 3.  Semantic Web

DAML+OIL –  Web- , 
 RDF  RDF Schema 

.  DAML+OIL –  RDF- .
 DAML+OIL 

, 
.

 DAML+OIL :
-  (headers);
-  (class elements);
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-  (property elements);
-  (instances).

 OIL 
(slot-def)  (class-def).  Slot-def 

. Class-def 
:

-  defined (« »)  primitive
(« »);

-  (slot constraint) – 
;

-  (subclass-of) , 
 (class expression): ,

. , .
:

-  (name) , , 
;

-  (value-type) 
, 

;
-  (has-value) ,

, 
, 

.
Ontology Library –  DAML, 

, , :
-  URI;
- ;
- ;
-  Open Directory Category;
- ;
- ;
- ;
-  ( );
- .

 OWL  XML, RDF,
RDF Schema  DAML+OIL.  DAML+OIL.

,  DAML+OIL, 
 RDF,  DAML+OIL. OWL 

 DAML+OIL, 
.
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 OWL (Web Ontology Language), 
, , 

. 
.  OWL  Web,
 URI.

OWL , :
- OWL Lite ( );
- OWL DL ( );
- OWL Full ( ).
OWL DL  OWL Lite,   OWL Full – 

OWL DL. ,  OWL Lite OWL
DL ,  OWL DL OWL Full .

OWL Lite – , 
, 

. OWL Lite 
.

OWL DL , 

. OWL DL 
 OWL  (

,  – ). 
OWL DL .

OWL Full , 
 RDF

. ,  OWL Full 
, .

 OWL DL ,  owl:DatatypeProperty
 owl:InverseFunctionalProperty. OWL Full

, 
RDF  OWL.

OWL , 
, . 

. 
: 

. 
, .

, 
,  ID,  URI.

 OWL , 
:

- OWL  XML;
- OWL ;
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- OWL 
;

- OWL : ,
;

- OWL :
, , ;

- OWL 
) .

. 
 OWL,  Semantic Web, 

 – OWL 2. 0, 
. 

 [118].
KIF (Knowledge Interchange Format) – 

, 
,  S-

 [274]. KIF 

, 
(http://www.cs.umbc.edu/kse/kif/).  KIF – 

, 

.
. KIF

, 
 ( , , , 

). KIF ,
 "’"  ",", .

KIF , 
.  KIF ( ) 

. 
. 

, 
.

CYC – 
 – , 

 [232].  CYC
, 

, . CYC ,
, 

, , 
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.  «CYC» 
 «enCYClopedia» ( ).  CYC

 1984 .
 CYC 

. Cyc . 
 – , . 

 [101].
 CYC 

 – CYC Language  [340].  CYC [441] – 
, .

CYC – , 
. 

 – 
 LISP.

 CYC 

. 
 ( , 
).  CYC  –

 CYC , . 
, , 

. 
CYC, 
CYC.

 CYC 
, 

.
 CYC ,

 WordNET. CYC :
, , , ,

. 
) , 

. 
, 

 – 
,  CycL, 

.
OCML (Operational Conceptual Modeling Language) 

. 
, , , ,

 –
,  [376].
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LOOM – , 
 [311]. 

, 
, ,

,  [333].
Ontolingua ,

, ,  [373], 
 KIF, 

 Ontolingua ,
 [371].

, 
. 

. 
,  ( ), 

.  Ontolingua -
-

 Knowledge Interchange Format (KIF) 
.

 Ontolingua  Common Lisp

, 
,  [8]. 

, 
, 

 HTML.
F-Logic (Frame Logic) – , 

, 
, . 

, , ,
 F-Logic [219]. 

. F-Logic 

, , ,
, , .

SUMO (Suggested Upper Merged Ontology, 
) – 

,  IEEE (Institute of Electrical and Electronics
Engineers). SUMO 

, ,
, 
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 [361].
SUMO , 

1000 , 5000  800 . 

.  SUMO 
 MILO (Mid-Level Ontology).

20000  60000  [433].
 SUMO . 

.  SUMO
, , , , , 

 – , .  SUMO
 [206].

 SUMO 
KIF,  OWL. 

 SUMO  WordNET
). SUMO 

, , 
 SUMO , 

, 
.

KAON2 (The KArlsruhe ONtology and Semantic Web tool suite 2) –
, 

 –
. KAON2 

, 
, 

, 
 [317].  KAON2 -

: 
, . ,

 (TBox)
 (ABox). , 

,  Semantic Web, 
 Tbox  Abox, 

.
,  KAON2 

,  KAON2 
.
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 KAON2  OWL-DL,
SWRL        F-Logic,  

, .
 TBox 

, ,  Abox .
, ,  OWL, 

, 
. 

 [121].  KL-
ONE [216],  DL  – 

, , 

.

2. 1. 4.  OWL
 OWL (Web Ontology Language) 

, . 
.

 OWL  Web, 
URI [378].  OWL  XML,
RDF, RDF Schema  DAML+OIL [234, 258].

, 
. -

, 
, 

. ,  XML-
 DTD (Document Type Definition) 

, 
, 

 XML- .
 OWL 

. 
, , 

, .

, . ,
, , 

 OWL , 
, 

,  [188].
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 OWL , 
, 

, 
. 

 [239].
 OWL , 

, . 
, , 

.
 OWL 
:

- ;
- , ;
- ;
- .

, 
 ( ). , 

), 
. 

:
<owl:Class rdf:ID=" "/>.

 RDF-  < , rdf:type,
owl:Class>.

.

». 
rdfs:subClassOf. ,  « », ,

 « ».
 OWL:

<owl:Class rdf:ID=" ">
 <rdfs:subClassOf rdf:resource="# "/>.
</owl:Class>

 OWL, -
: 

.
 OWL , 

,  (data-type
properties),  – 
(object properties).

 OWL  .   OWL  
, 

.  ( )
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,  ( , 
). 

 rdfs:domain  rdfs:range,  –
owl:restriction.  – 

 ( ):
<owl:ObjectProperty rdf:ID=" "/>.

, 
. 

:
<owl:ObjectProperty rdf:ID=" ">
 <rdfs:domain rdf:resource="# "/>
 <rdfs:range rdf:resource="# "/>
</owl:ObjectProperty>,

, 
, ,  « » 

 « » 
». 

:
rdf:ID=" ">

 <  rdf:resource="# "/>
</ >.

,  OWL :
- ;
-  ( ,

);
-  ( );
- , , 

, 
.

 OWL , 
. 

, n-
.

, OWL 
, 

, 
. 

, 
.

-  owl:equivalentClass 
:  C1  C2 
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,  X  C1,  X
 C2, ;

-  owl:equivalentProperty 
: 

 P1  P2 , ,  X
 Y  P1, ,  X  Y

 P2, ;
-  owl:disjointWith :

 C1  C2 , ,
 X  C1, ,  X 

 C2, ;
-  owl:sameAs , 

;
-  owl:differentFrom , 

;
- owl:AllDifferent , 

.

2. 1. 5.  OWL 2.0
, , 

 OWL, 
 ( , 

) [296] 
. 

 – OWL 2. 0 [380].
 OWL 2. 0 

 Meta-Object Facility (MOF)  OMG.
MOF – , 

.  MOF, 
 OWL 2. 0, 

 Unified Modeling Language (UML).
 MOF 

 OWL 2. 0, 
.  22 

 UML.
, . 2. 4  UML, 

, . ,
, ,

 – .
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URI

. 2. 4.  OWL 2. 0

 MOF  OWL 2. 0 
 DOM (Document Object

Model)  XML.  OWL 2. 0 
 Axiom.
 OWL 

,  OWL 2. 0 
,

. 
, 

, 
,  [188].

 OWL 2. 0  (qualified
cardinality restrictions).  OWL 

,  ( ,
, 

), 

,  ( ,
, 

,  Scopus).
 OWL  ,  

 OWL 2. 0 .
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, 

 ( , 
 « »,  «

», ).
 OWL 2. 0 – 

 (property chain
inclusion). , , :

, 
 Web , ».

OWL 2. 0  –
, 

.  OWL 2. 0 
, 

.

, . ,
 IRI (Internationalized Resource

Identifiers)  URI (Uniform Resource Identifiers), 
, 

, .

2. 1. 6.  RIF
Rule Interchange Format (RIF) – . 

,  W3C [275] 
, 

.
 RIF 

 Semantic Web.
 – 

,
, , 

.
RIF , , 

, , 
Semantic Web , ,  RDF, OWL  SPARQL, 

, 
, -

 [399]. 
. 

: , 
. 
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. , 
.

 RIF :
. , 

, 
, ,  (

) , 
.

 RIF-FLD 
, , ,

, 
. , 

.  RIF-FLD , 
, 

 XML .
RIF-FLD – , 

; 
, 

. , RIF-FLD 
. 

, , 
 (entailment), 
, 
).

2. 1. 7.  SWRL
 OWL  RuleML [276] (

Datalog)  SWRL (A Semantic Web Rule
Language) [277] 
(Horn-like rules) 
 RDF- .

 Semantic Web , 

:  (  " ")  ( )  RDF, ,
,  RDF, 

, , 
, , , , ,  DAML+OIL.
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2. 1. 8. 
 Semantic Web .

, 
,  Semantic Web, 

.
,  Semantic Web

, . 
, 

, 
.

 Semantic Web ,
, 

: ,
.

, 
, 

, 
, . 

, ,  RDF 
, 

.
 – , 

, 
. 

, , 
. 

 RDF- .
, ,  RDF-

:
this :signature <http://example.org/signature>.
:Julia :loves :Lada.

,  Julia 
 Lada,  RDF  «

» (
) 

, , 
.

 – , 
, . 

 « » 
, , 
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, 
.

, ,  «Julia loves Lada». 
, .

,  ":Julia loves :Kelli Lada de Mandraka", 
 –  ":Kelli Lada de Mandraka daml:equvivalentTo :Lada". 

.

, 
,  «  'a'  Joe loves Mary

 md5:0qrhf8q3hfh,  Success».
 'b'  MJS is equivalent to Mary 

 md5:0892t925h,  Success»  «
Success  Success,  Joe loves Mary».

2. 2.  RDF

 RDF (Resource Description Framework) – 
 Web

,  [396]. 
, 

 [396, 397].

2. 2. 1. 
 W3C  Semantic Web 

,  Web [396].

 Web 
. 

 Web – , 
(machine readable) , (machine
understandable).

 1997  W3C 
. 

 XML, 
 HTML, 

.

 RDF,  1999  W3C 
. 

 RDF  XML-  [473].
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RDF – .  XML-
 [217, 354].

XML  [270]:
-  ( , 

Synchronized Multimedia Integration Language – SMIL).
-  Web- : XML-

 Web-
XSL, .

- : XML-
.

2. 2. 2.  Resource Description Framework
 Resource Description Framework 

, 
 Web.  RDF 

.
 RDF (Resource Description Framework) 

: , 
,  [397].

 RDF ,
, 

.  (RDF Schema – RDFS)

 UML [218, 465].
 RDF , 

 [233].
RDF 
 – , , , 

 [326].
 RDF  –   «  –   –

»,  A(O,V),  «  O 
 A  V».  
 A, , O  V: [O]-A->[V]. 

,  RDF .
, , 

 [209].
, RDF , 

RDF , 
, .  Web , ,

, .
, , 
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, ,  «ISBN0012515866» –  rdf:type book, 
,  book  RDF.

 RDF:
<rdf:RDF>
 <rdf:Description
 about="http://www.abc.kiev.ua/~v_sidorenko">
 <x:owner ID=" "/>
 <x:autor ID=" "/>
 <x:description>

 </x:description>
 </rdf:Description>
 <rdf:Description ID="  ">
 <x:name>  </x:name>
 <x:lastname>  </x:lastname>
 <x:email> v_sidorenko@gmail.com</x:email>
 </rdf:Description>
</rdf:RDF>

 RDF –  «  –
 – » . 

, , RDF 
, . 

 XML Schema , RDF
Schema 

 RDF ( ,  authorOf) , 
. ,  RDF

Schema  RDF. 
, ,  Class, subPropertyOf

 subClassOf, , . 
 RDF  RDF (

XML –  XML) [388].
 RDF 

 type.  subClassOf 
, 

subPropertyOf . 

, ,
 RDF.

2. 2. 3.  Dublin Core

, 
 «The Dublin Core initiative» [236].

http://purl.org/dc/
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 «Dublin Core Metadata Elements» 
 15  [248, 450].

:
1. Content – , 

(Title, Subject, Description, Type, Source, Relation, Coverage).
2. Intellectual Property – , 

 (Creator, Publisher, Contributor,
Rights).

3. Instantiation – , 
 ( Date, Format, Identifier, Language).

,  15
, , 
,  The Dublin Core Initiative

, 
. 

.

2. 2. 4. 
 RDF, 

 (embedded) ,  HTML 
 MsWord ( ), 

. 
,

, 
 RDF- . 

, 
. 

Open Directory (  Google) 
 RDF-  [388].

 ( )  XML. 
 RDF

 (interoperability). 
 RDF/XML-  (

 XML ), 
.

 RDF 23  2003 . 
 RDF Vocabulary Description Language 1.0: RDF Schema. 

, RDF 
. , 

 RDF  RDF- . 
, , , 

http://www.w3.org/TR/REC-xml
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 Semantic Web 
 RDF- .  RDF

, 
.

RDF Schema 
RDF – , . 

 RDF : 
. 

, 
, 

, 
, 

, .
 RDF 

. 
, .

,  RDF  « »,
. 

 RDF  « », 
,  « », 

 – ,  XML- ,
.

 RDF,  XML, 
, .  RDF 

, 
RDF- , , , , , . 
RDF : 

.
, RDF .

 «  R1  P  R2» 
 P(R1, R2), 

. 
 RDF 

.
, RDF 

.
 RDF-  (RDF Query) 

 1998 . 
 Sesame.

, 
 RDF-  ( , RDFPic

 RDF- ), 
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 RDF-  (RDF-validator),  (RDF-
editor) ( . 2. 5) 

. 
 RDF-

 MPEG.

Dublin Core

. 2. 5.  Dublin Core

 RDF 
,  Data

Mining  Web.
 RDF-

.
, RDF-

,  Data Mining 
, , 

.

2. 3.  SPARQL

 RDF 
 RDF, ,  SQL .

 2006  W3C 
 RDF  OWL-  – SPARQL [428]. 15  2008  SPARQL

 W3C.
SPARQL – ,  RDF.

 SPARQL  RDF
 SPARQL,

. 
 Web- , 
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 ( ,  SPARQL) 
 [427].

SPARQL , 
,  Web 2. 0: 

 Web 2. 0. SPARQL 
, , 

 RDF  RDF 
 (middleware).

 SPARQL –  (endpoint). 
,  SPARQL-  – , 

, , 
, .

 – 
. 

 RDF- , 
 Web, 

.
: NASA endpoint, BBC wildlife

endpoint, DBPedia endpoint.
 SPARQL-  (SPARQL-endpoint) 

.
SPARQL , .

:
SELECT  <v_list>
FROM  <onologyURI>
WHERE  { <template_list>.

FILTER <filter_expr>
}

- v_list ,
- onologyURI ,
- template_list ,
- filter_expr .

 SPARQL- :
PREFIX foo: <http://example.com/resources/>
# 
FROM...
# 
SELECT...
# 
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WHERE {...}
# 
ORDER BY...
# 

. ,  RDF-
.

, 
 100 , .

SELECT DISTINCT *
WHERE
{
?x ?y ?z.
}
LIMIT 100

 SPARQL-
 Protégé. , 

 ( . 2. 6):
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
SELECT ?subject ?object

WHERE { ?subject rdfs:subClassOf ?object }
SPARQL 

. , 
:

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name ?email
WHERE {
 ?person a foaf:Person.
 ?person foaf:name ?name.
 ?person foaf:mbox ?email.
}

,
 FOAF.  Semantic Web 

.  SPARQL, URI 
,  «email»  «e-mail», , ,

 SQL.
 SPAR

, 
, .
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SPARQL-

. 2. 6.  SPARQL-  Protégé

 SPARQL- , ,  RDF
 (S, P, O):

(Foo1, category, “Total Members”);
(Foo1, rdf:value, 199);
(Foo2, category, “Total Members”);
(Foo2, rdf:value, 200);
(Foo2, category, “CATEGORY X”);
(bar, category, “CATEGORY X”);
(bar, rdf:value, 358).

 SPARQL- :
SELECT ?cat ?val
WHERE {?x rdf:value ?val. ?x category ?cat.
FILTER(?val>=200).}

 SELECT  cat  val,
.

 WHERE  (S, P, O).
 – x.

 FILTER  val.
,  cat

 category,  (x) 
rdf:value  val,  200.  cat

 val.
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:
 x  Foo1, Foo2  bar,

 Foo2 .
 Foo1  val 

 FILTER. 
 ( . ).

:
[["Total Members", 200], ["CATEGORY X", 200],
["CATEGORY X", 358]]

 SPARQL 
:
-  SELECT

, 
 SPARQL, .

-  CONSTRUCT
, 

SPARQL .
-  ASK

.
-  DESCRIBE

,  RDF 
SPARQL, , 

, .
 WHERE, 

,  DESCRIBE WHERE .
 SPARQL :

- PREFIX  URI;
- OPTIONAL ;
- GRAPH , 

;
- DISTINCT , 

;
- LIMIT ;
- OFFSET  n- ;
- ORDER BY 

 (ASC())  (DESC()).
SPARQL 1. 0,  2008, :
- SPARQL 1. 0 ;
- SPARQL 1. 0 ;
- SPARQL  XML.
-  SPARQL 1. 1, :
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- SPARQL ,  1. 1;
- SPARQL 1. 1 ;
- SPARQL 1. 1 HTTP-  RDF- ;
- SPARQL 1. 1 ;
- SPARQL 1. 1 (Entailments);
- SPARQL 1. 1 .
Jena –  Semantic Web  Java, 

 SPARQL-
.  API, 

 RDF-  RDF- . 
, .

Jena  Sesame, ,  Sesame, 
OWL (Web Ontology Language). 

, , , Pellet 
 Jena.

 SPARQL  RDF,
. 

, .  –
, , 

 IRI.
 Graph –  Jena.  Jena2 –

 Graph,  RDF. 
, 

. 
, , . 

EnhGraph – ,  API.
 Jena2 ,  EnhGraph,

 Jena Model API 
 OWL  RDFS.

 Graph 
 Jena.

,  API Jena, 
 Graph. ,  DB2-RDF  Galileo DB2

 Graph Jena.  Model –  Jena-
 Graph.

 Graph  RDF, 
, :

Node s = Node.createURI("Rational Software Architect");
Node p = Node.createURI("hasAcronym");
Node o = Node.createURI("RSA");
Triple triple = new Triple(s, p, o);
graph.add(triple);
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 Model:
Resource s = model.createResource("Rational Software Architect");
Property p = model.createProperty("hasAcronym");
Resource o = model.createResource("RSA");
model.add(subject, predicate, object);
Statement statement = model.createStatement(subject, predicate,

object);

Model  Graph , 
, 

,  ;  ,  
 Model.

 API Jena –  OntModel (Ontology
Model). . , 

 RDF- , 
, :

A -> B and B -> C
:

A -> C
 API Jena 

 API Jena.
 Jena, , , 

,  ( ,  OWL). 

. 
, 

. ,
,  OntModel .

, , 
, ,

,  API.
,  OntModel 

OWL, , .

, :
:A rdf:type owl:Class.
:B rdf:type owl:Class ; rdfs:subClassOf :A.
:widget rdf:type :B.
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 rdf:type 
: B. ,  OWL, 

: B: A  owl: Thing.
OntModel –  InfModel. 

, , 
 InfModel, , 

, . 
 OntModels , 

, 
.

2. 4. 

2. 4. 1. 
 – 

, . 
 Semantic Web, 

 Semantic Web 
.

,  Semantic Web , 
, .

; ,  RDF
, 

. 
.  [426].

, 

.

(reasoners),  SWRL:
- SWRLTab  Protege-OWL 

 (Open Source)
- Pellet  (reasoner) OWL DL 

,  Java.
- RacerPro .

,  Semantic Web  RIF (Rule
Interchange Format) – , 

.
 Semantic Web 

.
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2. 4. 2. 
, 

,  [386].
: 

(rule-based),  forward-chaining  backward-
chaining  (semantic tableau). 

, , Semantics.SDK  Owlim, 
 – Pellet [420]. , 

,  – 
. Pellet (OWL-DL)  Owlim (OWL-Tiny) 

,  Semantics. SDK (OWL-FULL) .
 Pellet : FaCT++, 

,  Hermi, . Pellet
 HermiT  Java,  Fact++  C++.  Protege 4 

 OWL 2. 0 
 Pellet  FaCT++.

 OWL API. OWL API – 
 ( ,

), 
.  ( ,

Pellet  Jena).  OWL API 
, 

.
, ,  DL, 

, 

.
, ,

 (  (reasoners)), 
, 

.  – , , 
, 

. 

, .
, , 

. 
; , 

, .

http://en.wikipedia.org/wiki/Forward_chaining
http://en.wikipedia.org/wiki/Backward_chaining
http://en.wikipedia.org/wiki/Backward_chaining
http://en.wikipedia.org/wiki/Method_of_analytic_tableaux
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2. 4. 3. 

 (reason ng
eng ne)  OWL , , 

. 
, :

1.  DL- .
. , 

.  Pellet,
RacerPro, Fact++,  Herm t  SHER.

2.  Datalog- .
 Datalog-

. 
, 

 OWL- , 
.  KAON2.

3. .
. , 

, 
.  – Sesame/OWL M, Jena,

OWLjesskb.
: 

 forward-cha ng  backward-cha ng)
 (semant c tableau). 

 Semant cs, SDK  Owl m,  –
Pellet ( . 2. 7).

 SWRL. 
,  OWL 2 , ,

.

. 
, 

. , 
 Pellet.  Herm t  Fact++ – 

 (  ABox ), RacerPro 
, a SHER 

. KAON2 – WL 2. 0
 OWL API .
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OWL Full

SWRL

OWL DL

OWL Lite

OWL/WSML Flight

Datalog

OWL IM

OWL Horst/Tiny

OWL Light/DHL

OWL DLP

RDF S
, LP DL

. 2. 7.  Owlim
.

 Jena  OWL M 
. 

, 
. , 

, ,
.

 OWL- . 
, , 

, 
.

:
- : 

, , : ,
, , ,

, 
AB ;

- : 
 OWL API.

;
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- : 

, : ,
 TB .

, 

, : ,  [309] .
– , ,

.
, , 

 RB .
– 

 ( ), 

, 
.

.
, 

 (Windows, Linux ).
– 

, .
ABox – , 

, 
 ABox.

OWL API – API OWL-  [23] 
(API)  OWL- . 

 OWL , 
.

OWLlink , 
 OWL 2. 

OWL API  OWLlink 
 OWLlink  OWL API-  ( ,

Protégé).
 Protege ,  

 Protege, .
 NeOn , 

 NeOn, .
– .

 Jena , 
 Jena API, .
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, 
.

.
, 

.

, ; , ,

 [312].  –
 [320].

: 
. 

:
- ;
- ;
-  ( , ).

: 

.

,  Protégé  NeOn, : Pellet,
RACER, FACT++, Snorocket, HermiT, CEL, ELK, SWRL-IQ  TrOWL.

2. 4. 4. 
Pellet  OWL-DL 

Java  Mind Swap. 
. 

,  OWL DL Shoin (D) 
 OWL 2 (SROIQ (D)) [420]. Pellet  OWL 2. 

 Jenaas,  API OWL. Pellet
.  Pellet  2. 0. 

 ALCQH  (D), 
 (AL) , 

, , , 
, 

. .
 ALCQH  (D) 

SH Q; ,  (nom ná s).
Pellet  OWL-DL, 

, ,
 Java  [386].
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 OWL  World Wide Web
Consortium, , 

 OWL-DL ,
. 

 Pellet.  Pellet – 
. 

 OWL-DL ( ),
, 

 OWL-DL – 
Description Logic SHOIN(D)  OWL-DL 
SHOIN(D)) [420].

W3C Recommendation 
OWL:  OWL  OWL.

 –  OWL
Lite/DL/Full  OWL-Lite. 

. 
, .

 OWL-Full , 
.

 OWL-DL .
Pellet  OWL-DL  –  OWL-
Full.  Pellet 

. : 
, 

,  – .
 – , 

.

 (inference services) 
.

,  OWL-DL 
 SHOIN(D), , 

 OWL 
, :

-  (Consistency checking), ,
 ( )

.  OWL
, 

 Pellet. 
 (DL)  Abox 

Tbox.
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-  (Concept satisfiability), , 
. 

, 
.

- ,  « »

. 
, , 

.
-  (Realization), 

,  (individuals). 
.

 2. 1.
-

ABox Assertional
Box

, 
,  OWL, , ,

, 

TBox Terminological
Box

, , 
 OWL, , 

KB Knowledge
Base

 ABox  TBox, 
OWL

, 
.

, , 
.

.  API,
,  DIG.  Pellet 

 API, 
 (Jena, WonderWeb OWL API, DIG.

Pellet . ,
 ( , 
, 

), . 
 (entailment), , , 
 OWL 
 (consistency).
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Pellet 
 (arbitrary entailments). 

 ABox .
, ,  RDQL  SPARQL,

. , , 
, , 

,  – . , 
.  Pellet 

.
, .

Pellet  OWL-DL, 
, , 

, 
 XML, 

.
 Pellet 

OWL , 
OWL. Pellet 
OWL-Full, , 

 OWL-DL 
.

, 
, – .  Pellet 

. Pellet
. 

 HTML ,  Pellet, 
, 

. , 
 Pellet.

Pellet  Swoop –  OWL, 
 Web-  Java WebStart. 

 DIG, ,  Java API.
 Pellet –  DL. ,

, 
 OWL. 

, , 
, , 

 (  ABox)  Unique
Name Assumption (UNA), ,

,  XML Schema 
.
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 Pellet 
, . 

 RDF/OWL, , 
Jena  WonderWeb OWL API, , 

 DIG.
 Pellet 

(tableau-based algor thm) , 
,  OWL DL.

RACER (Renamed ABox es and Concept Expression Reasoner –
 ABox es ) [305] 

 OWL .  FaCT, 

 ABox es. RACER  TBox  ABox  SHIQ.
FaCT (Fast Classification of Terminologies – 

) 
. 

FaCT 
.  FaCT  FaCT ++.

, , 
.  C ++. 

 FaCT++  SHOIQ, OWL-DL.
 FaCT ++  OWL 

 SROIQ. FaCT++ 
 TBox es 

ABox es [228].
Snorocket [327] -

 EL+.
 Java. Snorocket 

 CSIRO.
SWRL-IQ (Semantic Web Rule Language Inference and Query tool –

 Semantic Web ) [436] –
 Protege 3. 5, ,

 XSB Prolog. . 2. 8  SWRL-
IQ. :

-  Prolog- ;
- ;
- ;
-  XML  CSV;
-

;
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-  XSB Prolog, 
 LGPL.

Prot

XSB Prolog
Prot

 Java

Prot SWRL-IQ
Query Tab

OWL
<->

Prolog

Interprolog
Prot

OWL/SWRL

XML/CSV

. 2. 8.  SWRL-IQ

ELK [249] 
 OWL 2 EL. ELK-

 Java  OWL API. ELK
 Apache 2. 0. 

,  Java 1.5 . . 2. 9
 ELK 

.
HermiT – ,  OWL.

 OWL- , HermiT , 
, 

. HermiT –  OWL-
 « » , 

, . ,
HermiT  « » («anywhere blocking»),

,  [413].
, 

, HermiT . , HermiT
, , 

.
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Prot
OWL API
Bindings

OWL FSS

OWL

. 2. 9.  CEL

HermiT  OWL 2-
. HermiT 

 DL-safe, 
, 

 OWL.
CEL  LISP. 

. ,
. CEL 

.
, , , 

, 
.

TrOWL (Tractable OWL 2 infrastructure – 
OWL 2. 0) [442] ,

. TrOWL Quill 
 OWL 2 QL. TrOWL REL 
 CEL,  OWL 2 EL.

 DL, TrOWL 
, ,  FaCT++, Pellet,

HermiT  RacerPro.
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, , , 
 Protégé  NeOn. 

 Protégé [389].  2. 1. 
 Protégé  NeOn.

2. 5. 

2. 5. 1. 
, 

, , 

. , , 
. -

, , 
, 

, ). ,
, 

. 
. 

 RDF  OWL. 
, CMS, ,  RDF,

 RDF, ,  SPARQL [427] 
.

, 
 Semantic Web, ,

 ( , , ), , 

, :
- , 

, , 
;

- , 
, , 

, , 
, 

, 
, 

);
- , 

, , 
;
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-  ( ,
, 

, 
) , 

;
- , 

, 
;

-  SPARQL.

: ,  Semantic Web
, .

, , 
;

 OWL; 

.

2. 5. 2. 
– , 

. 
, 

, ,
, , , 

. ,
, 

, 
, , , 

 [121].

 – Protégé, Chimaera [225]
Ontolingua [372].  Protégé [390].

, 
. 

,  – 
. 

, 
, 

, , 
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, . 
:

1. , 
.

2. 
/ , 

. 
, , 

 (XML)  Web
(OWL, RDF).

3. 
, 

. 
, 

.

,  Protégé, 
. 
,  Protégé.

Protégé – , 
, .  Protégé

: 
 Protégé-Frames  Protégé-OWL. , 

 Protégé, ,
 RDF  OWL [391].

Protégé , 
. Protege

, 
, , 

, 
, , 

 [202]. 
.

 Protégé 
,

. ,  Protégé 
, ,

,  HermiT, Snorocket, , ,
, .
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2. 6. 
Protégé

2. 6. 1.  Protégé
 Protégé – . 

, 

. Protégé 
, 

, 
, , 

 [301], , ,  OWL.
,  Protégé   – 

, ,
, , , 

.

. , 
, , 

 ( ,
),  ( , ),

 ( , ) ,
. , ,

, , .
 Protégé  – 

 O=<T, R, F>,  T – 
,  O; R – 

; F – 
,  O.

.  – « ».

2. 6. 2.  OWL
 OWL (Web Ontology Language) [381, 382] 

, . 

.  OWL  Web, 
 URI.  OWL-

:
<ontology> ::= Ontology ( [<authorship-etc>] {<directive>} )
<authorship-etc> ::=...
<directive> ::= <imports>
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<directive> ::= <axiom>
<directive> ::= <fact>
<imports> ::= imports ( <URI> )

,
. 

 OWL  owl:Thing, 
 owl:Thing. 

. OWL : owl:Nothing.
 [381].

rdfs:subClassOf. .  X –
 Y,  X –  Y. 

rdfs:subClassOf .  X –  Y  Y –  Z,
 X –  Z.

:  (
) . , 

, .
.

.

. .
:

-
 RDF- ,  XML Schema;

- .

. . 
 ( ) .

. , ,
.

OWL  XML Schema.
 URI  http://

www.w3.org/ 2001/ XMLSchema.
 OWL , 

, , , 
, . 

, 
 OWL.

 OWL  XML , 
, . 

http://www.w3.org/
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, ,
 OWL. -

.
, 

:
- ”;
- ”;
- ”;
- ”;
- , ”.

:
- , ,  « »

 “ ”, “ ”, “ ”.
- , . , 

”  « », 
, ”.

- .
- .
-  html- , 

 “ ” .
- .

2. 6. 3.  Protégé
Protégé – ,  Java- , 

 ( , ) .
Protégé , ,

.  Protégé 

 [171, 202]. ,  (  4. 0)
 Protégé 2000 

,  [444].
,  Protégé, –  [171]:

-  (Classes)  , ;
-  (Individuals),  

, ;
-  (Properties)  ;
- , , 

 ( );
-  (range) , 

.
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 (inverse) ,
. 

, 
.

 Protege- . 
 UML 

.
 Protégé 

,  [366].
 Protégé 4. 3 . 

 RDF/XML,  «File»
 «Save as».

2.6.4.  Protégé
 «Classes». 

 THING, 
 ( . 2. 10).

. 2. 10.  Protégé

, , 
. , 

,  « »  « »
. 

 «+»  «Disjoint with», , 
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,  (
«Ctrl») , .

, , 
 («Equivalent To»). 

.
 «Annotation» 

. 
 (  – )

, . 
, 

.

2.6.5.  Protégé
.

,  Protege 4. 3
: 

(ObjectProperties)  (DataProperties).

.
,  « »  « »

 « »)  « » (
»).

. , 
»  « » (  « »)

 Integer «1994».

.
, , 

 «ObjectProperties».  Protégé 4. 3
, 
 (TopObjectProperty)  THING

. 2. 11).
. ,

 « »  «
»  « ». : 

 DataType,

. ,
, 

 DataType . ,



119

, 
 – .

-

. 2. 11.  Protégé

, 
, 

, 
, .

x
y, , , x

, y .
,  «learn» ( ) 

 «is_learned» ( ). , , 
«learn»  « » (  « »)  « »

 « »), 
«is_learned»  « » (  « »)
 « ».

, 
, , 

,  «Description»  «+»  «Inverse
Of», 

 ( . 2. 12).
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, 

. 2. 12. 
 Protégé

: ,

, . , 
; 
. 

,
, , .

, ,
, 

«Characteristics»  «Functional».
,

, . ,
,

, 
. , 

, 
,  «Characteristics» 

 «Inverse functional» ( . 2. 13).
 «Description» 

: «Domain (intersection)»  «Range (intersection)»
, , 

. ,  « »
 « »  « ».
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, 

. 2. 13. 

 (transitive) :  x, 
 A  B,  B –  C, 

,  x  A
 C.  – «more_qualified»

), 
: ,  –

, .
, ,

, 
«Characteristics»  «Transitive»

. 2. 14).
 (Simmetric) :  x,

 A  B, , 
 x  B  A. 

 – «more_qualified», 
: , 

.
, ,

, 
«Characteristics»  «Symmetric».

 (Asimmetric) : 
x,  A  B, , 

 x  B  A. 
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 – «familiar» ( ), 
: ,

.

. 2. 14. 
 Protégé

, ,
, 

«Characteristics» 
«Asymmetric».

 (Reflexive) :  x 
,  A .

 – «familiar» ( ), 
: 

.
, ,

, 
«Characteristics»  «Reflexive».

 (irreflexive) :  x 
,  A

.  – «more_qualified»,
: 

.
, ,

, 
«Characteristics»  «Irreflexive».
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2.6.6.  Protégé
 (Data Properties).

 Data Properties 
, 

, .
,  « » 
, , , . 

 Protege- ,  Protege  4. 1 
, , 

.
 TopDataProperty.

 «Data property hierarchy».
,  «name»:

 «Description»  (  «+» 
 «domain (intersection)») –  «human» 
 «+»  «ranges») –  String ( . 2. 15).

-

. 2. 15.  Protégé
, 

. , 
.

, 
.

, .
, ,

, 
 «Characteristics» 

«Functional».
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2.6.7. 
 Protégé 4. 3 

 «Individuals».
 «Class hierarchy» , 

,  «Members list»
,  ( . 2. 16).

. 2. 16.  Protégé

, 
 ( . 2. 17).

,

. 2. 17. 
 Protégé
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 «Description» ,  «+» 
«Same  individuals  as»,  ,  

. 
.

, .
 «Description» ,  «+» 

 «Different individuals», , 
. 

.

2.6.8.  Protégé
 «OntoViz»  «OntoGraph» 

 ( . 2. 18).

, 

OntoViz

. 2. 18.  Protégé  OntoViz

«OntoGraph», 
, . 

, ,
 ( . 2. 19).

 Protégé 
, , ,

.  Protégé 
 OWL, 

.
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,

OntoGraph

. 2. 19.  Protégé  OntoGraph

2. 7. Fluent Editor – 

2. 7. 1. Ontor on – 

 Cogn tum [200], 
, 

 Big Data, 
, 

 –
 Ontor on [411].  OWL 2. 0  SWRL 

, , 
 ( ) .

Ontor on –  – 
 Web, 

. 
:

-  OWL 2. 0  SWRL;
-  OWL-DL  OWL-EL;
-  OWL AP ;
- ;
-  (reasoner);

http://www.cognitum.eu/semantics/FluentEditor2/Default.aspx
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-  (W ndows Azure / Cassandra; 
 L nux);

-  ( )
 (update/comm t);

- , ;
- , ;
-  L nked Data;
-  Solr/Lucene;
-  (ontolog es

mapp ng).
Ontorion 

,  Big Data, Linked data .

2. 7. 2.  Fluent Ed tor
 Ontor on  Cogn tum

 Fluent Ed tor,  OWL-
, 

 OWL (
, , ).

 – Controlled
Engl sh ( ),

, 
. 

, 
, .

, . 
 Protege

 TopBra d Composer [199], 
W3C, .

 Fluent Ed tor
(http://www.bus ness-semant c.ru/products/ontor on) :

- ;
-  OWL;
- ;
-  ( , 

);
-  Reasoner Herm t;
-  Ontor on.

, .

http://www.busіness-semantіc.ru/products/ontor%D1%96on
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 « »
, , 

 OWL.
Every customer is an organization.
Every supplier is an organization.

 Fluent Ed tor 
 ( ) ).

. , 
, , 

: .
, :

Alpha is a customer.
Alpha is a supplier.
Beta is a customer.

,  – ,
 « »  « ».

 OWL, :

, 
. :

Every replaceable-part is a product.
Every supplier supplies at-least one product.
Every customer buys at-least one product.
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 « »  « »
, .  OWL

:

, , 
:

Oil is a product.
Beta buys oil.
Pump is a replaceable-part.
Alpha supplies pump.

, , Fluent Ed tor 
:

, 
.  «suppl es», 

 «supply». 
.  Controlled Engl sh 

:
Every-single-thing that is a replaceable-part is supplied by at-least

one supplier.
Something is a supplier if-and-only-if-it supplies nothing-

but replaceable-parts and is an organization.
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Something is a customer if-and-only-if-it buys nothing-
but products and is an organization.

, 
.

,
.

 ( ),
).

. , 
. 

 « ». , ,
.

Every organization has-name nothing-but (some-string-value).
Every organization has-tax-number nothing-but (some-integer-value).
Alpha has-name equal-to “Alpha, IRTC”.
Alpha has-tax-number equal-to +38-044-5266344.

 OWL :

 Herm t,  «
» , .

, ,  Alpha:
is Alpha ?
Hermit : Alpha is a customer, supplier, organization.

. 2. 20  Fluent Ed tor.
FluentEd tor  OWL 

, 
. 

, 
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, 
, .

. 2. 21 
 FluentEditor.

  

FluentEditor

. 2. 20.  FluentEditor

, 
. OWL 

, 
Semantic Web. OWL 

 (
) , , , 

.
, OWL , 

 ( , 
)

 (
).

. 2. 22 
FluentEditor .
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 OWL

FluentEditor

. 2. 21. 
FluentEditor

 OWL

FluentEditor

. 2. 22. 
 FluentEditor
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,  Semantic
Web, , 

 ( , 
), , 

, .
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.

WEB-

3. 1. 

3. 1. 1. 
 ( ) – , 

, 
 [157]. 

, 
.

.

, , 
, , , 

 [318, 351, 357].
 – 

 ( ), , 
,  [125]. 

 [109].
 « » ( ) 

, 
 – , 

,  – 
 [414]. 

.
, 

, . 
,  

.  « »
.

, ,
, , 

. .

, , 
» (DA  – D str buted Art al
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ntell gence), « » (PA  – Parallel Art al
ntell gence), « » (DPS –

str buted Problem Solver) [131]. 
, ,

, 
.

 50- -
 [344]. 

, , , 

, .
 [368] :  –

 1977  –  1990 . 

, , 
, . 

 (reasoning) 
 (remote action).

3. 1. 2. 
, 

, 
.

 – , , . 
, , , , .

, 
.

,

. , , 
, 

.
 – , 

 Web. , , 
. 

 [110].

 ( , Web-
, ) [286].
 – ,

:
- ;
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-  ( ) 
 ( );

- , .
:

-
;

-
;

- ,
.

, 
: 

, 
, . 

, , 
.

  – , :
- ;
- ;
-

;
- , 

.

, : 
 f, 

 ( . 3. 1),  – 
.

 FIPA (Federation of Intelligent Physical Agents),
  – , , 

, 
, . 

, . FIPA – 
,  1996 

 [262].
.  – ,

,  [60]:
-  (reactivity) 

;
-  (autonomy) 

;
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 1

 2

f

. 3. 1. 
-  (collaborative behavior) 

;
-  («knowledge level» communication

ability) 
, ;

-  (inferential capability) 

,
, ,

;
-  (temporal continuity) 

;
-  (personality) 

;
-  (adaptivity) 

;
-  (mobility) 

.
- , 

;
- , ;
- , 

.
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 –
, 

 [62].
, , : ,

, , , 
.

 ( ), 
 ( )  ( . 3. 2).

. 3. 2. 

:
-  (autonomy) 

;
-  (social ability) 

;
- (reactivity) 

;
- (pro-activity) 

, 
.

 « » ,
, 

, 
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 [240], 
 [344]. , 

. , 
 ( )

,
.

, , ,  Data Mining; 
, 

.
:

- ;
- ;
- ;
- ;
- ;
- ;
- ;
- ;
- ;
- .

.
, , 

 ( ),  ( ), 
, 

.
, , 
 ( , ), 

. 
,  ( , 

)  ( )
, 

. : ,
, 

.
, 

. 
, 
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 ( ) 
.

, . 
: , 

. 
.

, 

.

3. 1. 3. 

, , 
, . ,  [273]

,  ( . 3. 3).

. 3. 3. , 

– , 

. . ,
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. 
, .

– , 
. 

. 
, . 

. 
, 

, .
– 

. 
.
,

.
 [368] , 
, : , , 

, , ).
:

-  (collaborative);
-  (collaborative learning);
-  (interface);
-  (smart).

, , 
, , 

 ( , ), 
:

- ;
- ;
- ;
- ;
- ;
- ;
- .

3. 1. 4. 

. , 
,  (

)
 (
).
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, , 
, . , 

, , ,
, ).

 ( . 3. 4).

YZ

X

. 3. 4. 

,
, 

, 
. 

, . 
:

- , , 
, 
;

- , 
,  ,  

;
-

.
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. .

, .
 – 

.

, , 
.

, , 
,  ( , , )

 ( )
, 
.

, 

. , 
.

. , , 
; 

; ; 
. 

, :
- ;
- ;
- ;
- ;
- ;
- ;
- .

. ,
, 

. , 
: 1) , 

, ; 2) 
, 

.
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3. 1. 5. 

, , 
, ,

 –
 ( ) [402]. , 

. 
, 

 [24]. 
, 

.
 « » 

, 
:

- , ;
- , , 

;
- ;
- ;
- .

, 
 [185]. 

 ( ) , 
,  ,  

. . 
 [264]. 

:
- , 

), 
;

- , ,
, 

;
- , 

, 
;

- , .

 ( . 3. 5).
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,

,

,
,

. 3. 5. , 

 – , 
. , , 

, ,
. A , 

, ,
: 

; 
 ( , , ); 

; ;  [38, 63, 64].
,  [438]:

- ;
- ;
- , 

.

. A , 
, .

, 
, 
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).
 – . 

, .
:

- , 
;

-
 ( , );

-  ( , 
);

- ;
-  ( ,

);
- ;
-

), ;
- .

, . 
, 

, 
 (

) [27].
:

- ;
- ;
- ;
- .

,  ( )
,  ( ) [45].

 –
 –

. 
master-slave client-server. ,

,
.

:
- ,

, , ;
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-
,  (

) .
 –  – 

. :
-

;
- .

.
:

- ;
- ;
- , 

, 
;

-
.

. 
:

- ;
- ;
- .

;

.
: 

.

, , , 
. 

, 
, 

.

, . ,
, 

. 
, 
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, 
.

– , 
I, . 

. 
. 

 ( , 
). 

 – , 
.

:
-  – , 

 ( , , 
, , ,

);
-  – , 

;
-  – , 

.
, , , 

, 
. 

, 
. , 

. 
:

 – ; 
, , .

, , 
, 

.
, 

. 
, 

, 

. 
, 

. 
 [185].
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, .
, 

,  (
). ,

, ,
. 

.
, 

, , 
. 

, 
. , 

, . , 
, : 

, .
, 

, :
- , , ;
-

.
, , 

. :
- , ;
- , ;
- ;
- , 

.
.

3. 1. 6. 
, 

. , 
, , 

.

, , 
. 

. ,  KIF  SQL, , 
, .
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, 
, 

, 
. 

.  – .
 – , 

. 
: 

 « , , ,
, ». 

.
:

- : , , ;
- : 

;
- : ;
- : , ;
- : 

;
- : ;
- : .

. ,
, 

, . 
.

, ,

.

, , 
.

, :
- ;
- , ;
- .

:
, , , , ,

. 
 KSE 

 KQML
(Knowledge Query Manipulation Language) [261]. 
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 –  (facilitators)
.  – , 

, , ,
, 

.
:

1) ; 2) 
.

, 
, , .

, , 
. ,

, 
. 

. 
.

KSE – 
. KSE

, 
: Interlingua, Shared Reusable

Knowledge Bases, External Interfaces. Intrelingua
. 

,  KIF (Knowledge
Intrchange Format). KIF 

,

(http://www.cs.umbc.edu/kse/kif/). SRKB (Shared Reusable
Knowledge Bases) 

, -
. External Interfaces

, .
KIF

. 
. KIF 

,  ( ,
, , ). KIF 

,  «’»  ",",
. KIF 

, .  KIF (
) . 
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. , 
.

KQML – , 
, .

 KQML:
-  KQML ;
-  (performatives) 

, 
;

- ,  KQML, 

: ,
, .

KQML  – ; ; .
– 

 (KQML 
,  ASCII). , 

 KQML ( , ,
), 

, .
, 

 ( , 
, ).

, 
. 

KQML ,  KQML.
, 

,  ( , 
). , 

, .  KQML
 , ,

.
 KQML 

.  – , 
 – , ).

3. 1. 7. 

. : 
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, , 
. , , 

, .

, 
. 

, 

. 
.

 (  «
») , 
.

, , 
, , 

. 

. A , 
, .

, 

.
, 

. 
, , 

, 
.

,
, . 

.

, , 
. :

-  ( ,
, );

-  ( , 
, );

-  ( , );
- ;
- .

 (
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 Data Mining). , , , 
 ( ,

) , 
.

.

. 
, 

, , . 
: , 

, . :
- ;
- ;
- ;
-

.
, , 

. , 
, . 

: 
.

:
- ;
- ;
- , 

, ,
).

. , 
.

iA jA , 
:

- iA n,j,A j 1 , 
;

- jA , 

jC ;
- jA iA :
– , ;
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– jk A,P,S , , jA

kS .
, 

iA , 
n,j,A j 1 . , 

,  (
).

3. 1. 8. 

 [24].

.
:  Java- , COM-

,  LISP- , TCL- .

 [24].

. -

, 
.

-
 [39].  ( ), 

, 
. 

.
:

. 
, , ,

. 
, 

, , , , 
, . -

 ( ) 
, 

. 
.
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 Java 
. 

 Java
 (

). 
 Java  Java- ,  (

)  Java- .
: Offer – 

; Bas c Negot at on –  ( );
AboutD alog –  ( ); Marketplace
Frame – ; BaySel Message –

; Fac tatorAgent – ;
Better BuyerAgents – ; Best BayerAgent –

; BayerAgent – ; Better
SellerAgents – ; Best SellerAgents – 

; SellerAgents – .
 Java  Fac tatorAgent

), ,  BuyerAgents
)  SellerAgents ( ), 

. 
) 
.  ( f-then-

else), , 
.

Fac tatorAgent . 
, 

 (marketplace).

, 
. 
, 

.
. 3. 6  Marketplace,

 Java. 
, 

, .  « »
 « »  « ».  « » 

 [36].

. , 
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 C Agent-Events
 C AgentEventL stener. , 
 C AgentEvents,  BuySellMesw sard

 KQML [62].
-

.

. 3. 6. 

, 
, 

 [36]. 

.

, 
 Web.

, 
. 

 Web , 
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, 
.

3. 2. 

 W3C 
Semantic Web 

, 
, , –

OBDA-  (Ontology-Based Data Access Systems). 

 SQL-
.  DL

 [89].

, 
, 

, 
, 

. 

.

3. 2. 1.  OBDA-
OBDA-

,
, 

, , 
. 

,  DL-Lite.

, , 
.

OWL 2.0 [378]  (EL, QL  RL) [379], 
 OWL 2.0 

.
 [223]  DL-Lite,

 – DL-LiteR –  OWL 2.0.
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 OBDA- .
 « , »,

 DL-Lite, 
, , 

,  OBDA- .
, 

, 
.  OBDA-

,  SQL-
.

3. 2. 2.  OBDA-
 OBDA- :

-
;

- ;
- , 

, ,
, , 

 SQL;
-

.
, 

. , 
, 

, . 
,

. , 
.

 OBDA-  – 
. , 

, 
. , 

, 
.
 – 

, 
, 

.
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,  OBDA-
, , , 

, 
, 

.
 (

) 
RDF [233]  SPARQL [427]  RDF-

. 
, , 

.  RDF 
 W3C 

 RDF [1]. 

 OWL  OWL 2.0.

) , 
) )

, 
.

,  DL 
, 

.
, DL 

, 
.

,  DL, :
-  ( . Terminological),

)  ( );
- ABox ( . Assertional), 

, ,
. 

.

.  90- . .

: KL-ONE (1985), KRYPTON (1983), LOOM (1987), BACK (1988),
K-REP (1991), CLASSIC (1991), KRIS (1991). 

, 
, . 
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 ( )
: FaCT

(1998), RACER (2001), CEL (2005), KAON 2 (2005).

, 
, 

, 
 – OBDA- .

 OBDA-  DL
 DL-Lite.  OWL 2.0  – OWL 2 EL,

OWL 2 QL  OWL 2 RL, . 
OWL 2.0 

,
.

 OWL 2 QL, 
, 

 ( ), 
. OBDA-

.
 OWL 2 QL 

RLite-DL  DL-Lite.  OWL 2 QL
, ,  DL-Lite 

 OWL 2 QL, 
, .

 DL-Lite 

, , 
 SQL-

. 
, , 

 – .
 DL-Lite 

 LogSpace 
 ( ). 

, 
, , .

 SQL- . 
, 

 SQL- .



162

 DL-Lite  [222],  DL-
Lite  OWL DL, 

. 
 OWL 2 QL  OWL 2.0 

. 
 (Unique Name Assumption), 

 OWL 2.0. 
(Identification Assertion), 

, . 

. ,

 OWL 2.0, 
.

,  DL-Lite 

. idA,Lite-DL , 
 [222].

, ,

 SQL- , 
 OBDA- . 

: 
». 

. 
 « » 

, .
,

,  – 
. , 

. 
, , , 

, 
 – ,

.

3. 2. 3.  OBDA-
 OBDA- ,

 DL-Lite, 
,  [89]. 
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. 
.

 QuOnto (QUerying ONTOlogies) [203] – 
 DL-Lite. 

 OWL 2.0  SPARQL. 
. 

 « » , 
 QuOnto, ,  SQL-

.  QuOnto :
Oracle, DB2, SQL Server, MySQL, Post-gres , 

 SQL- . QuOnto
 Java, ,
 DIG- .

DIG-  [244] – 

, 
 DL Implementation Group (DIG).  DIG 

,  SHOIQD-n.
 DIG , 

,  DIG-  (
), . DIG 

 DIG- . 
.  –

DIG 2.0 [445].
OBDA-  DIG [243]  DIG-

 OBDA- .
DIG-QuOnto [393] – 

DIG 1. 1  QuOnto, 

 SQL- .
OBDA Plugin for Protégé [401] – 

 Protégé,  Protege 
 OBDA- . 

 SQL- , 
, 

 SQL-
,  OBDA- . 

 Protégé , ,
 DIG-QuOnto.
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3. 3. 

3. 3. 1. 
 «Business Intelligence» ,

. 
«Business Intelligence»  IBM JOURNAL
 1958 , 

, .
 Business Intelligence

 ( ) [459], .
 Gartner  «Business

Intelligence»  80- ., 
, 

, , ,
.

 1996 : BI – 
, , -

, 
.

 Business Intelligence – , 
 –  [355].  – 

, 
,

.
, , 

 Web, 
,  Business Intelligence

.
Business Intelligence 

. , 

. , 
Business Intelligence (BI) 

, , , 
 (« »,

») [40].
 « » 
.  « »  «intellect», 
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 «intelligence» 
[127]:

- ;
- ;
- , , 

;
- ;
- , .

,  «Intelligence»
 «Artificial Intelligence»,  Intelligence 

 « »  « », 
 [96, 126]. ,  «Business

Intelligence»  « ,
».

 BI 
», , 

, , « » 
 «Data Mining», 

: Data Mining – , 
, 

, 
 (  – « ») [33].

 Data Mining . -
, 

, , 
, 

.  Business Intelligence 
 Data Mining.

,  Data Mining 
 (  Business

Intelligence),  ( ,
, ).

 Data Mining 
. 

 (OLAP),  Data Mining 
, . 

 Data Mining – .
 Business Intelligence 

, 
.
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 BI-  – , 

.

3. 3. 2.  Bus ness ntell gence
 Gartner  BI 

, 

.  Gartner 
 BI :

-  (data warehousing);
-  (OLAP);
-  (Enterprise Information Systems,

EIS);
-  (data mining);
-  (query and

reporting tools).
-  IDC  BI 

:
- , 

(end-user query, reporting and analysis QRA);
-  (advanced analytics software).

, 
. : , , 

, . 
 OLAP- , 

, 
.

 SAP, IBM, Oracle,
Microsoft, SAS.

 (data
mining)  (statistical software).

, 
, , ,

,  (
 OLAP- ). 

, 

.  SAP,
IBM, Microsoft, KXEN, TIBCO, FICO, Oracle.
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 Gartner ,  BI
:

- ;
- ;
- .

 BI,  12 
, :

1) :
-  BI;
- ;
- ;
- .
2) :
- ;
- ;
- ;
-  Microsoft Office.
3) :
- OLAP;
- ;
-  data mining;
- .

, 
.

 BI-
 « », 

, , ,
, , 

,  Semantic Web 
.

, 
, 

, , , 
, , , ,

, , 
 RDF, OWL .

BI- , 
 BI-

, 
,  ( ) -

. 
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 Web , 
.

BI-

. 
.

 B
. , 

, . 
, 

. , 
. CASE- , , ,

.

, 
. , 

, . 
 ( ) –

.
,  Business Intelligence 

.
– 

, .
 ( )  (dashboards) – 

, , 
, , ,

. 

, .
 (ad hoc)  – 

 ( ) 
, .  BI-

, 
. 

, 
.

 (OLAP) –
OLAP-

, .
– 

,  (
).
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 BI- .
 BI-

, , , , 
, , , 

, :
- ;
-

;
- OLAP- ;
-

;
-  ( ) 

;
- ;
- , 

;
- .

-

.
, Business Intelligence  – 

,  Business Intelligence 

.
Business Intelligence  ( )

(Knowledge Management System, KMS) 
, , 

. 

 [32].
, 

,
 Business Intelligence  KMS

(Business Intelligence 2. 0 (3.0), Big Data) 
, . 

.

3. 3. 3.  Business Intelligence
 – , 

,  – , 
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. 
,
-

 ( ) [40].

, ,
. 

 – 
.

 – 
, , , , 

.
 90- , 

,
, ,

, 
.  Knowledge

Management – , ,
, 
.

, 
, , ,

. 
, , 

, , , , 
, .

 – , 
, 

, 
, 

.
:

A) , , ;
) , ;

B) , 
.

:
1. :
- ;
- ;
-  c  ( );
- ;
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-  ( , , );
- ;
- ;
- ;
- ;
- .
2. :
- ;
- ;
- .
3. :
- ;
-  ( , ,

) ;
- ;
- .

,  Knowledge Management 

, HTML),  B . KM
, ,

,  B
 ( , 

 ODBC  OLE DB- ) 
 ( , XML).

, 
, ,  RDF.

3. 3. 4.  Bus ness ntell gence
 Business Intelligence 
:

» (cloud) BI  SaaS (Software as a Service) BI – BI-
 BI- ,

, , 
. 

, 
.

Open-source BI –  Forrester, BI-
, 

, 
. 

, ,  Actuate, Jaspersoft, SpagoBI  Pentaho, 
. , 

http://uk.wikipedia.org/wiki/SaaS
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, 
.

 in-memory BI-  – , 
: 

,  in-memory. 

. , 
QlikView, Tibco Spotfire, Cognos TM1.

– 
, 

.
 SOA . BI-

, 
, , ,

, 
 workflow management. 

 ( ), 
 ETL- . 

 BI- , ,
, 

. 
 IBM, SAP, Oracle.

.

3. 3. 5.  Web-  Business Intelligence

 B  Web-
, 

 (SOA) , , 
 (enterpr se serv ce bus – ESB).

 Web-
. 

, ,
 Business Intelligence 

, 
.  BI 

.
 SOA  Web-

, , 
 (Bus ness Process Management, BPM).

 SOA – , 
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, 
 BPM [414].

 « ».  SOA 
:  – , 

 [461].
Web- , 

. 
 (Bus ness-To-Bus ness, B2B)  Extranet 

 Web- . 
 B  Web-  Web-

 B  Extranet. Web-
 B

 « -
»,  B  Extranet. Web-

 B

,  Web- . 
, 

, . ,
 Web- , , , 

 Java,  UN X, ,
 M crosoft,  W ndows.

 SOA 
, . SOA 
, , 
.  SOA , , 

, 
, .

,  B , 
.  SOA 

 B . 
,  « » 

. ,
 B

, 
. , , ,

, 
,  « »

.
 Web-
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. , 
, B , ,

, .
, Web-

: HTTP, XML, UDD , WSDL  SOAP. 
 SOA: , , 

 (UDD , WSDL  SOAP) , ,

(XML). , HTTP .

3. 3. 6. Bus ness ntell gence 2.0  Semantic Web

,  2.0 (  Web 2.0).
 2.0 – , , 

.  B
,  (

),
 B  2.0 , 

.  B  2.0 
 B , , 

, , 
 [32]. B  2.0 

, 
 Web- .

 ( ),
, .

 2.0 , 
.

 B  2.0 
, ,

, , 
,  M crosoft Off ce, 

,  B
, ,

, 

 B .
 2.0 

. 
,

 [33]. 
 Semant c Web:
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- Resource Descr pt on Framework (RDF);
- Web Ontology Language (OWL);
- SPARQL (SQL l ke query language for RDF).

.
, 

:
-  B

;
-

;
- , ,

,  B
;

- , 

;
-  Web 2.0 ,

 B
;

-  B .
,  B ,

:
-  B  (Pervas ve B ) – 

 Bus ness ntell gence -

;
-  B  –  B ,

-
;

-  B  – , 
. , , ,

, 
 ( , , , )

 ( , , );
-  – , 

, 
;

-  –  
, . 

, .
 Bus ness ntell gence 2.0:
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- ;
- ;
- ;
- .

 2.0 , 
, 

.  B ,
, , 

.
 B

, , 
.

, 

. 

, , Wiki, .
 2.0 :

- . ,
, 

.
- .

 B  – 
. : 

, 
, , 

. , 
, , ,

, , , 
, , 

, , .
- .

, 
.

, 
.  B  2.0

, 
.

- . , 
, .

: « ?»,
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?», 
. 

, 
, 

.
- .  B  2.0 

. , 
. ,

, 
.

- .  B  2.0.

. , 
, 

, :
, , 30 . , 

 1 . .  30 .
 « », . 

 10 . . 
 B  2.0. , 

, 
.

, 
,

,  ad
hoc.

, 
. 

, 

, , 
.

 BI 
, ,

. 
, 

 (
 Semantic Web,  Linked Data).

Linked Data Project ,
, 
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, 
. 

, 
. 

, 
, 

, ,
 Dbpedia, GeoNames, WordNet [176] 

Yago ,  «
» . ,

. 
 –

. 
 – 

 SPARQL- , .
 Business Intelligence

, , , Wiki, .
 SOA 

 Web 2.0 ( ,
AJAX), .

 2.0 – ,
, ,

 Semantic
Web . 

, , 
 Semantic Web , 

 Semantic
Web, , ,  Web-

.
 Semantic Web, , 

,  OWL-S, 
Business Intelligence 2.0. 

, 
 Business Intelligence.

3. 4. 
Semantic Grid

 [34], 
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 [37].
 Grid 

(NGG – Next Generation Grids) 
(SOKU) [315], 

. 
Grid-

, . 
 Grid , 

 Grid- , 
.  Grid-

, , .
,  Grid-
 ( , , 

, )
, 

Grid,  Grid , Grid, ,  Grid, Grid
 Grid [359].

3. 4. 1.  Grid
Grid   Grid,  ,  

, 
, , 

. 
, 
, 

.  Grid 
OntoGrid (www.ontogrid.net/ontogrid/index.jsp),
InteliGrid(www.inteligrid.com)  K-Wf Grid (www.kwfgrid.eu).

 Grid , 
Semantic Grid Group (www.ogf.org/gf/group_info/view.php?group=sem-rg)

 Grid-  (Open Grid Forum, www.ogf.org).
,

 Knowledge Grid, .
 [478] Knowledge Grid – 

, 
,  ( ,

, ).
 Knowledge Grid  Grid 

, 
.  [439] Knowledge Grid – 

, 

http://www.ontogrid.net/ontogrid/index.jsp
http://www.inteligrid.com/
http://www.kwfgrid.eu/
http://www.ogf.org/gf/group_info/view.php?group=sem-rg
http://www.ogf.org/
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, 
, , 

, 
.

 Grid ,
 – 

 Grid ( ,
 Grid). 

 Grid. , 
, ,

.

 Grid:
- , 

Grid, 
;

-
 (data mining);

-  Grid;
- , 

 Web  (  Semantic
Web).

 Grid-
:

- , , 
.

-  Web- ,  (
, 

, , ).
-  Web- , 

, , 
.

-  Web- , 
 ( ).

, 

,  Grid- . 
 Grid-

.

 – 
,  – 
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. ,

.
 Semantic Grid –  Grid-

, 
 Semantic Web.

Semantic Grid  Semantic Web ,  Grid –
 Web. Semantic Grid 

, 
, 

.
,  (  Grid ,

), 
. 

, 
. , 

, . 
.

3. 4. 2. 
 Grid

 Grid , 
,

 ( ) [306]. ,
, 

. 
, , , 

, ,  ( , )
. .

 Grid , , 
,  – 

. , 
Grid , , 

. 
,  (

). 
, 

, 
 Grid- .
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3. 4. 3. Semantic Grid
 Grid  Semantic Grid.

 Grid 

. 
, 

,
 Grid . 

, 
.  Grid

, , 
, 

, 
 [210].

Web 
, ,

. 
 XML  W3C.  Grid  Semantic Grid
, : Grid

,  Semantic Grid –
, .  Grid 

 Semantic Grid,  Grid, 
, , , 

. 
, . ,

, 
, , , 

, 
. , 

, 
. Semantic Grid 

Grid: , . ,
, 
.

 Grid 
, 

. , 

, 
 Grid.  (entities),
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(services)
(contract)  ( . 3. 7).

,

. 3. 7.  Semantic Grid

 Semantic Grid – 
. , Semantic Grid – 

, 
. 

, 
. 

 Grid , 
, .

 Grid
.

, 

, 
 Grid.

,  Semantic Web,
, 

. 
. 

 Grid
.

 Grid 
.  Grid  – 

. 
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 « », , 

, 
, 

. 
, 

, , , ,
.

 Web , 
. 

, ,  « »,
, 

. , 
, , 

) 
: ; 

 Web-
; ; ; 
; ; 

. 
,

. , 
, 
. 

, 
. 

 « » 
 Grid (  Grid), 

 (ubiquitous) .

3. 4. 4.  Semantic Grid

Grid, , . 
 Grid , 

. 
, ,

 «life science» (
) . , , 

 Grid. , 
 Grid ; 

. , 
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 Grid, 
. 

 Grid 
, 

 [454].

, 
, ,

. , 
, , 

 ( ), 
 Grid  [307].

,
 ( . 3. 8):

, : 
, 

, , 
;

 ( ), 
 Grid;

.
, 

 – . 
 ( , , URL 

). 
. . ,

 « » ,  « » .
, 

:
 ( )  « ». 

.

. ,  ‘GridResource’ 

,  ‘GridHardwareResource’  ‘GridSoftwareResource’.
 « » 

. ,  « »
. 

. , 
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», 
 « ».

. 3. 8.  Grid
 Wiki (  – Semantic

MediaWiki – SMW) . 
,  Protégé,

 ( , 
, , ).

3. 4. 5. GCube – 

GCube 
,  (on-demand)

 (Virtual Research
Environments, VREs), ,

,  EGEE. 
gCube 

, 
 Web-  VREs, 

; 
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 DL  ( , , , 
) [266].

 gCube 
 VRE, 

, 
.

 gCube
 Grid , 

 VRE ( . 3. 9).

DBMS,
,My

SQL
 SRM,

,
DPM

JDBC GFAL

Cataloguing API Storage API
LFC SRM

. 3. 9.  gCube
 gCube 

.  gCube 
, 

, , , 
 [267].

, ,
, : 

 (Metadata Manager), 
(XML Indexer), :

https://gcube.wiki.gcube-system.org/gcube/index.php/Metadata_Manager
https://gcube.wiki.gcube-system.org/gcube/index.php/XML_Indexer
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- Metadata Manager – , 
, 

,  gCube;
- XML Indexer – , 

 Xquery  XPath 
.  XML.

 (Metadata Object – MO) – 
 IDB- . MO 

 (
), .

 XML 
. , 

, 
, .

gCube , , –
.

 – 
, . 

.
 – 

,  « » 
. , 

 ( ,  dc  eiDB).

3. 4. 6.  Semantic Grid

. 

,  Semantic Grid.
, , 

, 
. , 

. 
, 

, 
. 

 [479]:
- ;
- ;

https://gcube.wiki.gcube-system.org/gcube/index.php/Metadata_Manager
https://gcube.wiki.gcube-system.org/gcube/index.php/XML_Indexer
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- ;
-  ( : );
-  ( : );
-  ( ).

, 
 Semantic Grid. 

, .

, ,

 Semantic Web :
Business Intelligence, Grid, . 

 – , 
 –  [51],

. , 

.  Semantic Grid –
 Grid- , 

 Semantic Web.  Semantic Grid 

, 

. ,
, 

. ,

.

 Business Intelligence 2.0, 

. 

.
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 IV.

 WEB

4. 1. 

 –  Web, 
 –  

 [138].

, 
 [112]. 

, 
). 

 [149, 160] – , 
.

 – , 
. , 

, 
, .

, 
. , , 

, ; ; 
; 

; 
; , , .

– , 
, , . 

 («  – »). 
, 

 ( ), 
 0  1. 
, . 

,
, 

. 
. 

. 
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.

 – , 

 ( ,  «
», , 

, , 
, ).

, 

, ,  (

) [105, 115, 140, 194].
, 

, 
, 

. 
, 

, 
. 

Semantic Web,  –  [117,138].

, 
.

. 
. 

, .

. , 
.

4. 2.  Web

 Web 
:  Web-

, 
. , 
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.
, 

 [314]:
1) , 

;
2) , 

,  Web- ;
3) , 

 Web-  ( , 
).

 Web, ,
 Web- , ,

 Web, . 
 «  – », ,

. 
,  (

)  (
).

, 
.

 Web 
. 

Web-  (  Web- ,
, ,
 url- ), ,

AltaVista, Excite, Webcrawler  [477].

Web: ,  http-
, , , 

.
, 

,  Google
(PageRank),  DirectHit – , 

,  http- . 
, 

 [205].
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,
, , 

. , 

, , .
 Wolfram Alpha [469] – 

Web- , 
, ,

 /
, , 

 Web- , 
, 

.
 – Google Squared [370] –

, .
SenseBot , 

 « » , ,
 text mining 

.
 Hakia ,

, , 
:  Web- , 

, 
. 

, ;
; 

; 
;  « » Web [257, 328, 362, 423].

, 
,  OWL  RDF, 

 Semantic Web [412, 419, 434]. ,
 SWSE [437]  RDF  OWL,  Web, 

. Swoogle – , 
 RDF 

, . 
,  Semanticwebsearch [412], WatsOn [460], Falcons [257]

 Sindice.

, 
 [170].
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4. 3. 

 – , 
, , 

.  – 
, , 

 [42, 54, 328].

:
- , 

, 
 [158, 285];

- , 
 ( , 

) [42, 143, 291];
-

, ) [138,
147];

- ,  Web ( ,
) [135, 162].

 Semantic Web 
. ,

 (RDF), , , ,
 (Swoogle, SWSE, WatsOn), 

SPARQL- , , 

 [290, 293].

, 
, , 

.
,

.
– 

, 
 (

) , 
 (

), , 
 [166].
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,  ( , 
), 

, 
.

, ,  Internet of Things [292]  Web
of Things,  GRID [29, 47].

,
, 

, , 
 [51]  Web-  [53],  RDF-  XML-

 [237].

.
, ,

) – , 
,  ( ) 

. , ,
»  « » , 

 ( ), , «
» [49, 140].

,
, 

. 
, 

, . 
, 

.

:
- , , 

;
- , 

 ( , , );
-  (

 /
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, , , , 
);

- , 
;

-
 ( , 

, , );
- ;
- ;
- .

,  –

; ;
 (

); 
 ( , , 

);  ( ,
); .

,  Hakia 
, 

; ; 
; , ;

.

4. 4. 

, , ,
.  – 

. 
, , 

, , , 
, 

 [53]. , 
.

, 
. , 

 [26, 260, 289, 345].
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4. 4. 1. 

. 
, 

, .
,  ( ) 

 [73, 108, 117].
   – R,TTs ,  – 

,  R –  [46].
.

 –
. ,

, . 

. ,
, , 

.
– , 

, , 
, .

, 
. 4. 1):

- , 
 ( , 

);
- ,  (

);
– , , 

, .
.

: , 
, , 

 (
) [54, 285]. , 

. 
 RDF  OWL) « » 

, .
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IR
thesaurus

Web

. 4. 1. 
.

 – ,  [54],
, , 

 ( . 4. 2).

. 4. 2. 

, 
 (

), 
.

:
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-

;
-  ( , ) , 

 OWL, , 
;

- , 
, , 

;
- , , 

.

4. 4. 2. 

 [54]:
- , 

.
- , 

 n 
n,j,D,fReI jj 1 , jfRe  http- , 

,  jd , 
.

-  I  ( 1n ), 
, 

. 
n,1j,D,fReI jj

njTIPTs
jjj ,1,,)(

jjj q,1w,n,1j,t
lw

.
lwjt , 

 j- , . n,1j,D j n,1j,q j , 
n,1j,D j . 

, 
.

- ,  (
) Ts

q,m,t m 1 . , 
 m , , 

, ,
, 

, 
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,  ( , 
).

- n,j,j 1 , 

,w,w,q,m,t,tfK j

q

m

w

w
mjj

j

w
11

1 1

21

21
21 1

0
tt,
tt,

t,tf  (1).

 (1) , 
, .

- jK ,
, 

.
 (1) , , 

, ,
. 

, 
 [46]. 

O=<X,R,F>, q,1m,t m Xtg m . ,
, 

:

j
l,m

mjj
O w,w,q,m,t,tfK

w
11 , 

)t(g)tg(,
)t(g)tg(,

t,tf
21

21
21 1

0 (2).

 (2) – , 
. 

 (1)  (2) 
, 

.

, , ),  ( ,
, ) [42, 167]. 

 ( , 
, , )

,  ( ,
, , 

) –  [169].
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4. 5.  Web 

 – 

) [65], . 

 [68].

 – ,
, , 

 [112, 257, 285, 328, 362]. 
, 

 [161, 287, 402].

, 
, 

 [52].

4. 5. 1. 
 ( ) – 

) , , ,
, , .

, , , ), , 
 ( , , ),

. 
, , 

 ( , « »,
»).

:
- , m,1j,pP j ;
- , n,1j,oO i ,

, 
: jiji po:PpOo ;

-
ki1ii a,...,ao  k 

k,1q,A q , qqi
Aa ;
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-  ( )
OOCl , Cli Oo , 

jij po:Pp .
, .

. 
, 

:
 1. , 

;
 2. .

 2- , 
 1 

). , , 
, , 

. ,
, , , 

, .

4. 5. 2.  Web
 Web 

.

 ( ),  – . 
.

:
- , , 

;
- , ;
- ;
- .

, 
 ( ,  Web 

).

, .
 – , , , Web-

,  [25].
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4. 6. 

 ( . 4. 3),
 [159]:

- , , , 
;

- ;
- , , 

 [53];
- ;
- ;
- ;
- , 

, 
,  [46];

- , 
, 

;
- , 

, 
;

- ;
- .

, 
 – « »

 « » [159]. 
,

, , -
 (

). 
, 

, 
 [152]. 

, 

.

, , 
.
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. 4. 3. 

, 
,

 [67].
,

 [147].  ( ) 
,

, 
 [398].

, 
 – , 

, 
) [204]. , 

, – , 
 [205].

,

), 
 ( ), 
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 (
)  ( . 4. 4).

. 4. 4. 

,

; ,  ( ), 
 ( ) [151, 154].

 [141],
, , 

. 4. 5).

4. 7. 

.

, . 
, , 

, 
, 
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 [141].  – 
, 

,
).

 – 
 [350],  [263],  [332],

 SMOG [346]. , 
. 

, 
 – , .

. 4. 5. 

, , 
, , 

, , , 
, 

, 
. 

. 

 – , Wiki- , .
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:
, 

, , , 
. 

, 
. 

, , 
.

, 
, 

 [97].

, , ,
, 

.

: 
,  Web. 

,
.

, 
, 

. 
 [339], 

. 
 – ,  – 

.

, , , 
, , 

.
 – « »  «

», ,
 (

) , 
), ) , 

, ,
 [403]. 
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 [66, 164].

. , 
, 

, , 
; ;

; .
 – « »,

», « », « », « » 
,  – 

,  « », « ») ( . 4. 6).

 « » 
» 

. 4. 6. 

. , 

. , 
.

,  Web. 
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, -
.

, 

. , 
, 

. ,
,  Web.
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 V.
 WEB-

5. 1. 

 (COA) – 
,  ( ),

 [321]. -
. , 

.  COA 
.  – 

, , 
.

COA , 
. 

, 
. 

, , , 
.

. 
, ,

, 
.

SOA (Service Oriented Architecture) – 
, 

, , 
, 

.
 SOA 

;
 50-

. 
 Web-

.
SOA 

, ) 
, 

. , ,

http://uk.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%BD%D1%96_%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%BD%D1%96_%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD%D0%B8_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%BF%D0%BE%D0%B4%D1%96%D0%BB%D0%B5%D0%BD%D1%96_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B8%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D1%83%D0%BD%D1%96%D0%BA%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB
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 – 
, .

SOA – , 
, ,  Web- , 

, 
.

 SOA 
:

- ,
- ,
- .

: 
, 

.

 – 
. SOA  –

, . 
 – 

. 
, , 

, .
, ,  XML- , 

XML- .

5. 2.  Web-

 Web-  90-  XX .
.  Web-

,  IBM, Microsoft, Ariba, Sun
Microsystems, SAP  W3C.  W3C 

 Web Services Architecture Working Group, 
 Web-  [462].

Web-  XML 
, ,

. Web-  – 
, 

 Internet. Web-  – , 
URI,  XML.

Web-  – 
,
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: SOAP (Simple Object Access
Protocol) – ; WSDL – 

 Web- ; UDDI (Universal Description,
Discovery and Integration) –  Web- .

,  Web- ,
 – WSDL- . 

 Web- , 
 SOAP,  XML,

 Web- .
 Web- , 

 UDDI.  Web-
 – UDDI  DISCO. UDDI – 

, a DISCO 
.  UDDI – 

, 
,  Internet.

5. 2. 1. SOAP
Web-  GET,
 POST,  SOAP.
SOAP (Simple Object Access Protocol) – 

 Internet,  Microsoft
 (RPC, Remote Procedure Call) 

 [421]. 
 XML. : , -

, , 
 ( ).  SOAP

 XML-« » , 
 XML, 

 [422].

5. 2. 2. WSDL
WSDL –  XML , 

,  W3C [453].
 Web-  WSDL , 

 Web-  ( ,
).  WSDL  Microsoft –

SOAP Toolkit 2.0 (WSDL Generator)  IBM – WSDL Toolkit.
 Web-  (Web Services Description Language (WSDL))

,  Web-  [230].
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5. 2. 3. UDDI
 UDDI  Web- . UDDI

 (UDDI Business Registry), 
Web- ,  –

 [446]. 
 Business Registry, . UDDI

, . UDDI
 Web- , 

 [447].
 Web-

Web- ,  Web-
 OWL-S [383].

5. 3.  Web-

5. 3. 1.  Web-
,  Web-  – 

, 
, 

. 
 Web- .

 Web-
 Web-  ( ,  WSDL, UDDI),

 WSDL, , 
XML- ,  Web-

, , 
W3C  Web: RDF, RDF Schema, OWL 

. 5. 1).

-

-

Web-
UDDI, WSDL,

SOAP

WWW
http, URL
html, xml

Semantic Web
DAML-S, RDF,
OWL, WSMF

Semantic Web
RDF, OWL

. 5. 1.  Web-

http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B0%D0%BD%D1%82%D0%B8%D0%BA%D0%B0


214

5. 3. 2. OWL-S –  Web-
OWL-S  Web- . 

 OWL-S , 
 Web- , 

 Web- , 
 [383].

OWL-S  Web-
, 

.
 OWL-S, Web-

. 
 Web-

 (matchmaking).
OWL-S ,

, , ,
, .  OWL-S

, 
, , ,

,  [153].

5. 3. 3. 
OWL-S  Web-

, , ; , 
, ,  (Grounding), 

, . 
, 

, ,
 Web- . 

.  Web-  WSDL,
 OWL-S, 

.  OWL-S  –
 OWL-S. , 

 OWL-S  (binding)
 WSDL. 

OWL-S .
– .

 UDDI, 
, , ,

, , . 
, , 
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.  Web-
:  ( ,

 UNSPSC)  ( , 
).

 Web-
. 

: , 
, , 

; , 
 (

); , , 
, 

, ,
, 

.
 Web-  OWL-S 
 Web- :  Web-

, , , 
.

 Web- , 
.

OWL-S – ,  Web- .
 W3C  DAML-S 

,  W3C – 
 OWL. OWL-S 

, , 
 Web- . OWL-S – ,

, 
, ,  Web-

.
OWL-S (Web Ontology Language for Services) – 

 Web- , 
 Web- . OWL-S 

 Web- ,  Web-
.

 OWL – OWL-S, 
 Web- .  OWL-S 

 Web- , 
 Web- , 

. OWL-S 



216

 Web- , 
.

 Web-
, , 

.
 Web- , 

. OWL-S –
, . 

 Semantic Web, 
 Web , 

.  Semantic Web – , 
, ,

 Web- . 
 Web, ,  OWL

 DAML+OIL. 
 ( ) 

 Web- .
, 

,
,  Web- , 

, , .
, 

. , , 
, 

.
OWL-S , 

 ( ) 
.

 Web , , 
, . OWL-S

,  Web- .
 OWL-S .

5. 3. 4.  OWL-S
 OWL-S 

 ( . 5. 2):
- :  SERVICE  SERVICEPROFILE;
- :  SERVICE 

 SERVICEMODEL;
- :  SERVICE 

 SERVICEGROUNDING.
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 OWL-S

. 5. 2.  Web-  OWL-S

 SERVICE.  OWL-S, Web-

. 
 Web-

(matchmaking). OWL-S -
, , ,

, , .

5. 3. 5.  OWL-S
OWL-S :
1.  Web-

 Web- , 
. , 

 « », 
, 

 60, . 
 OWL-S, ,

,  Web-
, , , , 

, 
.

2.  Web-
 Web-

. , 

, .
 Web-

.  OWL-S Web-
,  API 
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. 
, , 

, 
.

3.  Web-
,  Web-

, 
. , 

 (
),  [36].

4.  Web-
, 

. ,

, , 
, 

.
 Web-

: ,
. 

 ( ), , 
 ( . 5. 3). 

, 
.

 – .

. , , 
.

 – .
OWL-S 

, 
 OWL.

5. 4.  Web-

Web-  – , 
.  Web-

. 
 (discovery) Web-

.
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OWL-S

WSDL-

Web-

. 5. 3.  Web-

Web- ,  ( ,
).  

, 
, 

, .
 Web- , 

, 
Web-  ( ) .

,  Web- , 
,  Semantic Web, 

 ( . 5. 4).

5. 4. 1.  Web-
Web-

. 
, 

. 
, 

, 
.
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HTTP, FTP, SMTP, IIOP, SNMP,...

SOAP

WSDL

UDDI

Web-

URI/URL

Semantic Web

XML

Web-

:
SPARQL

:
RDF

RDF-S

: OWL :
RIF

. 5. 4.  Web-
 Web-

 (SOA), 
, 

 ( , ), 
, 

.  Web-  Web.
Web-  – , 

.
Web-  XML, 

.  Web-  (
, )  UDDI, SOAP,

WSDL.
Universal Description, Discovery and Integration (UDDI) –

,  Web- . Simple
Object Access Protocol (SOAP) – 

.
 XML, 

, 
(constructed) .

 SOAP 
. 
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Web Service Description Language (WSDL) 
XML  Web- . 

, , 
. WSDL 

Web- . ,  WSDL 
 Web- : , 

, 
.

 Web-
 [210, 214, 215, 406]. 

 Web- , 
.

 5. 1.
 Web-

Belhajjame K.,
Embury S-M.,
Paton N-W.,
Stevens R. nd
Goble C-A.
«Automatic
annotation of web
services based on
workflow
definitions»
Bouchiha D.,
Malki M.,
Alghamdi A. and
Alnafjan K. «An
Empirical Approach
for Annotating Web
Services»

SAWSDL
Builder

Hess A.,
Johnston E. and
Kushmerick N.
«ASSAM: A tool
for semi-
automatically
annotating semantic
Web services»

,

-
-

ASSAM
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Patil S.,
Oundhakar A. Sheth
and V. Kunal.
«METEOR-S Web
service annotation
framework».

 (

)

MWSAF tool

Grcar M. and
Mladenic D.
«Visual
OntoBridge: Semi-
automatic Semantic
Annotation
Software»

Text mining
Visual
OntoBridge
(VOB)

Lerman K.,
Plangprasopchok A.
and Knoblock C-A.
«Automatically
labeling the inputs
and outputs of web
services»

 (

)
(WSDL)

(labelling)

Bowers S. and
Ludascher B. «A
calculus for
propagating
semantic
annotations through
scientific workflow
queries»

Workflow 

(Propaga-
tion) Prolog

Carman M-J. and
Knoblock C-A.
«Learning Semantic
Definitions of
Online Information
Sources»

Datalog
- - EIDOS

 5.1 
Web- :

-  « » , 
;

-  « » ;
-  « » , 

;
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-  « » , 
» ;

-  « » , 
.

5. 4. 2.  Web-
 Web-

, : OWL-S, Web Service Modelling Language
(WSML), Web Service Modelling Ontology (WSMO), Web Services
Description Language Semantic (WSDL-S)  Semantic Annotations for Web
Services Description Language (SAWSDL).

:
- :  (XML- , WSDL, UDDI );
-  (Property): 

, , , ,
, , 

(Implementation);
- :  (OWL, WSML);
- : 

)  ( );
- : ;
- : .

 Web- :
1  – ,  WSDL-

;
2  – , 

 WSDL 
.

 WSDL-
. 

 WSDL (  XSD, , 
). .

, , 
. 

 WSDL .
 WSDL

.  WSDL 
, , 

 WSDL. 
 WSDL.
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, 
.

 – 
, . 

, 
 ( . 5. 5).

WSDL

WordNet

WSDL

WSDL
…

…

…

. 5. 5.  Web-

 (similarity measure)
. 

, .

WordNet [387]. WordNet .
,  WordNet, 

:
- ;
- ;
- .

, 
 WSDL

. 
, 

. 
 WSDL. .
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 ( ), 
WSDL  (  XSD, ,

, ). 
.

 Web-
,  ( ,

», « », « »),  Web-
, . , 

 Web- , 

. , 
 RDF-S  OWL.

: 1) Web-
; 2) 

 Web- ) 
, 

, .

5. 4. 3.  Web-

 [242]  Web- , 
. 

 DL, .
,  DL 

 DL  – 
(subsumption)  (satisfiability) 

. 
 Sup,  –  Dem, 

 Sup  Dem , 
, 

,  Sup  Dem ,  Dem
 Sup.

; , 
. , 

. 
, , 

, ,
, ,

.
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, , 
, ,

, , 

. , 
, , 

.
, 
. 

 DL, 
. 

 (Concept Abduction) 
 (Concept Contraction) , 

. :
-

, 
 (matchmaking

facilitator);
-

;
-

, 
», 

;
- , 

;
- , 

.

. 
, 

, .

5. 5.  Web-

, , 
,  Web- , 

, .
, 
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, ,
, .

 Web- . , 

.
, 

, 

.
, , 

, 
. 

 Web-
, , 

 [79].
 [80]  Web-  S ,

CO,O,AO,A.I,CIS ,   CI  –  ,  I  –  
, A – , AO – , 

, O –  CO – 
.

Web-
, .

 Web-
, 

 Web- , , 
 Web- .  Web-

:
- , ,

;
-

;
- .

, 
, 

, .
, 

,  (
),  ( )

,  ( ) . ,
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, .
, 

DL, .
 A – ,  C – ,  A=C – 

.  – 
, , 

.
 Web-

 (rewriting), 
 Q  E, 

 Web-  T ( ,
). 

.
 Web-

, , , ,
 Web- . 

 (goal based matchmaking) [206, 207]
 Web-  (

, ) , 
 Web- .

, 
, , 

, . 
.

 Web- , , 
, , .

, 
Web-  –   [215].

,
, 

. 
, , ,

, . ,

.  Web-
, ,  (

 / ),  .
, 

. 
,
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. , , 
, 

 – 
.

. 
,  – 

. , , .

, 
 DL [80]:

-  Web-
 DL);

-  Web- ;
- , 

 DL;
-  Web-

, 
;

-  Web-
 DL;

- , , 
, , .

 Web- , 
, . ,

, 
, .  [79] 

,  Web-
.

. ,

, , 
. , 

, .

,
; 

; 
, 

; 
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.

 OWL-S -
, , ,

, , . 
OWL-S , 

, , ,
, . 

 Data Mining
,

.
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 VI.

 WEB

, 
, ,  [351, 408] 

.
, 

, 
 Web [339, 424]. 

 – 
 [74, 172].

,  Web ,
, 

 Web, , 

, , 
. 

,  Web [360].
– 

. ,
, 

, ,

.
 Data

Mining , 
 ( , Web- , 

) . , Data Mining
.

, 
. , 

. 

, 
.
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6. 1.  Data Mining 

Data Mining [76] –  ( ,
, ), 

 – , , ,
 [6] 

. 

.
 Data Mining 

 (knowledge discovery in databases – KDD). KDD – 
, , , 

, 
. , , , 

, , 
.

 KDD 
 (data warehouse) – , 

, , 
, , 

 Web 
.

Data Mining  OLAP (On-Line Analytical
Processing) , 

, 
. ,  Data

Mining ,
.

, 
Data Mining, : 

, 
 – , 

.

.

:  (Nearest Neighbor); k-
 (k-Nearest Neighbor);  (Bayesian Networks);

;  (neural networks).

, 
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), , 
. , ,

, 
.

.
–  (

), , 
. 

 Data Mining: 
, 

, .
 Data Mining – ,

,  – 
,

 Web.
 Data Mining – 

, 
), 

, .
, 

Data Mining – . 

, 
. , 

 Data Mining 
.  Data Mining 

 (
) 

.  Data Mining 
, 

.

6. 2.  Web

 Web-
 Data Mining 

 Web, . 
Data Mining, ,

, , 
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 Web- , Web Mining.
 Data M ng  Web 

 90- , 
. 

 [6, 98].
 Web Mining ,

 Web-
, 

.
Web M ng  Web-  [1,

229]. , 
,  Web M ng 

 [111, 124].

, 
 – ,

, , 
,  [149].

, ,  Web-
, , 

.

.

,  Web
:

-  –  , ,
;

-  –  
;

-  –   (
 apriori, 

, 
).

 – 
. 

, , . 

. 
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.

, 
. , 

.
 Web Mining ,  Web Content

Mining  Web Usage Mining, Opinion Mining.
Web Content Mining

 Web, ,
,  « ».

: 
. 

, 
 [191, 112]. 

 Web- , 
, 

. , 
,

.
Web Usage Mining

,  Web-
. , 

.
, 

 Web-  [75].
:

-  ( , );
- , 

, );
-

 ( , );
-  ( );
-

).
 Web- ,

. 
 Web- , 
.

. 



236

 G=(D, L),  D – 
, ; L – .

 Web-

 Web- .
 Web- ,

, 
, 

, , . 

 [74, 99]:
-  – 

 « » 
;

-  – , 
,

 « » .

, , , 
.  Web-

,  HITS.
Opinion Mining – , 

, , 
. 

. 

.
, 

, 
, . 

, 
 Web- .

Text Mining  Data Mining 
 –

. 
.
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Op on M ng –  Web M ng 
, , , , 

 [384, 385]. , 
, : 

, , 
.

,  Call Mining, Audio
Mining  Video Mining, 

, 
.

6. 3. 
Web-

 Web – , 
 – , , 

. ,  80% ,
, . 

 ( ) 

. 
 Web- , 

, 
.

, 
 « », 

, 
, 

.

. 

,  [77].

 [174]:
- , , 

, 
;
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-  ( ), ,

;
- .

 ( ), 
. 

, 
.

 –
, . 

, 
. 

, 
, .

, . 
. , 

, :
-  ( ), 

;
-

;
- , 

.

, 
.

 [91], 
 – , . 

, , 
. , 

, , , .  – 
. ,  [23] 

: , , , 
.

6. 3. 1. 
, 

, Text Mining – 
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, , ,
 [212, 224].

 Text Mining 
:

-
;

- ;
-

.
 Text Mining –  Data Mining

 [1, 212,
224]. 

. 
, , 

 [13]. Text Mining  Data
Mining , 

.

.
Text Mining , 

. 
, ,

, 
, , 

.
– 

 [72]. 
, 

, 
.

 – , 
. 

.
 Text Mining 

 (1969–1974 .). 
, 

. ,
, , 
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, 
. .

 – Natural Language
Processing (NLP),  – .  90-

. 
, , 

. ,
, .

. 

. 
. 

, 
 ( , ).

:
-  (

).
-

.
- , 

.
 Text Mining 

, 
, , .

, 
.

 Text Mining.
:

-
, 

. 
, , 

.
- , 

.
-

,
, , , . 
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,  
.

- , 
.

-
, .

- , 
, .

-  (
) 

, , , . 
, , 

.
- ,

, , 
 « » 

, 
, .

 Text Mining 
, 

 – , ,
.

 – Text Mining – 
, 

, , 
. , Text Mining – 

, , , 
, , 
: « , , 

, ». , 
 Semio, : «

,  Text Mining 
.

, -
, , ».

, 
. 

, , . 
 «mining» ( ) , 

 « » .
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, 
 (Data Mining), 

 Text Mining.

6. 3. 2.  Text Mining
 Text

Mining:
- ,

. , 

. 
, 

; , 
 ( ) 

. 

, .
, ,

: ntranet-  Web-
, , 

, 
.

-  –
. 

. , 
, , 

.
 – .

,
.

. 
.

,  – 
. 

, 
, 

, 
, 

.
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- , , 
.

, 
, 

. , 
, , 

. 
, , 

.

 ( , ) . 
, , 

; , 
. , 

, .
-

, 
. , ,

 Text Mining 

, . ,
, 

, 
, 

.

6. 3. 3. 

.
 ( ) – 

.
 5  30% 

). . 
,  – 

. , 
, , . , 

. 
 AutoSummarise (Microsoft Office), Oracle Context,

Insight Summarizer (AltaVista).
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. , , 
. 

, 
. 

).
,

. , 

. 
. 

. 
. 

 [69, 206].

, , 
.

,  Watson , 
, , 

Microsoft Word  Internet Explorer. 
, 

, . 
. , Watson

 Web , ,
. 

, , .
 – ,

 Excalibur Technologies, 
 APRP (Adaptive Pattern Recognition

Processing) . 
: , , . 

APRP 
, 

 30% 
. .
Text Mining :
) – Feature (Entity)

Extraction – , , , 
. 
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, , , 
. 

, 
.

, 
.

)  – Feature
(Entity) Association Extraction – .

.
, 

 ( , ), 
, .

 – 
, 

.
)  – Relationship, Event and

Fact Extraction – 
(Information Extraction), ,

, .
 – , 

 – 
, . 

, .
,  « », 

, , .
,

.
 Text Mining –

, 
, ,  WordStat, 

 Aerotext  Businessobjects Text Analysis.
,  Systems

, 

 (Text Mining, Opinion Mining, Business Intelligence, OLAP,
Data Mining), 

.
TextAnalyst ™ – , 

, 
. ,

, 
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; , 
.

, 

 – 
.

PolyAnalyst

.
,  Text Mining 

. 
, , ) 

.

6. 4. 

6. 4. 1. 

, 
, . ,

, 
.

, . 
, , 

, 
.

:
- ;
-  WordNet;
- .

 [313], 

.
 WordNet 

 [387]. WordNet 
 (  WordNet

).  155 
,  117 
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 [176].  WordNet , 
 – . 

WordNet –  ( ).  WordNet
, 

.
 WordNet , 

 – 
, 

, . ,
 WordNet, 

.
 [338]. , 

, , -
 WordNet

 [453]. ,
 [107] 

, , 
. 

,
, 

;
; 

; 
; 

, 
; .

,

.
, 

, , 
 – 

, 
.  ( , 

) , 

.

, , 
, 



248

,
.

6. 4. 2. 
, 

, .
. 

 – , 
, 

. 
 ( , « , , » ). 

, 
, 

.
:

. 
.

, . 
, , 

.

6. 5. 

6. 5. 1. 

 – , ,  – 
. 
, . 

 ( , , ).
– ,  (

, ). , 
, 

, , « »  «
». 

. , 
,  « »  « », 
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,  « », 
 « ».

, 
, 

. 
, 

, .
, , 

, , 
.

 X 
 [102]: , ,

, 
, , , ,

, . , 
, 

. 
.
, 

 ( , 
).

 (
), , 
, – . 

, 
 [103]

, 
, , ) .

, 
, , 

, .
:

- ;
- ;
- , , 

;
-  Web- .

, ,  Semantic Web
(RDF, RDFS), , 

 Semantic Web 
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,  Web, , 
. 
 Semantic Web. , 

. ,

 Web, , , 
.

6. 5. 2. 

 [104]:
1) , 

;
2) , 

;
3) .

, ,
Semantic Wiki.  Wiki-

,  [57].
, , ,

 « », 
,  « », « », « », 

, , , ,
.

, 
, , , 

: GML (Generalized Markup
Language), XML, RDF (Resource Description Framework), 
(hAtom –  Atom  HTML;
hCalendar –  HTML; hCard – 

 HTML; hReview – 
 HTML; hResume – 

 CV; rel-directory – 
; rel-nofollow – 

; xFolk – 
; XFN – 

; XOXO – ). 
.
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, 
, , 

.

, . 
:

-  (
), 

, ;
-

.
 (

, , , ,
), 

, .
 ( ), ,

 ( )
, 

, 
. ,

-
, .

,  « » 
, , , 

. , ,
.

– , :
»  « », 

 « ».  – 

.
: 

 O1  OL
, .

. .
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, 
, .

 ( ) – , , 
, , , 

. , , 
, . , 

, 
. , .

, .
,

, 
 [138].

. 
, 

, , 
. 

, 
 [102].

, -
, . , 

, , 
.

.

. ,
, 

. 

. ,  « » 
,  «« », « ». 

: -
, 

, , 
, , 

, .
 – 

, 
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, 
.

, 
, 

, . 

.

 Text Mining 
, .

, 

.

, 
. 

,  Semantic Web.
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 VII.
 WEB

 Web . 
,  Web, 

, 

. 
 Web 

 –  ( , 
)  Web 

.
, 

, 
, 

. 
Web, .

 Open Source Intelligence [213].
 – , Wiki- ,

,  Web,
 [377]. 

, 
. Open Source Intelligence  Open

Source [375], 
.

, , 
. , 

. 
 Web , ,

, .  Open Source 
, 

. 
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, 
 « » (Open Source Intelligence – OS-INT).

 « » (Open Source) 
, 

 Web [464].

7. 1.  Web

 70-
, 

, 
. 

.  1983 .  «
»  «copyleft» 

GNU, , 
.

, 
. 

, 
. ,

 «
» (Open Source Software) 

 – « » (Open Source
Intelligence – OS-INT), 

. OS-INT , 
, 

, 
, 

. , 
, . 

.
OS-INT 

, Nettime, Wikipedia  Web-  NoLogo.org), 
, 

.
 OS-INT . 

, 
, .

 OS-INT –  (e-mail
lists) –  70- . .  80-
FidoNet  Usenet  OS-INT, 
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.  90- . 
 Word Wide Web.

 Web-
, , 

.
, 

, , 
.

.  1984 

.  freeware 
GNU (Gnu Not Unix), 
Unix- . 

 GNU Manifesto  «
» (Software wants to be free).  1985 

Free Software Foundation (FSF). 
copyleft, 

 (AM rights reversed),  GNU
General Public License (GPL). 

,  1991 
 Linux  GPL. 

 GNU,  GNU/Linux.
 Free Software , , 

, 
 – .

 (Open Source Software, OSS) .
 Debian Free Software GuideHnes 

 Open Source Definition.  Open
Source Initiative (OSI) .

 OSS , 
, , 

. ,  OSS,  Linux,
Apache  Grid, ,

, 
 Internet .

 OSS 
, . 

, , 
 – 
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, , 
.

 OSS :
-  OSS 

, ,

;
-

;
-

;
-  OSS-

.
:

- , ,

;
- , 

,  OSS-
, , ;

- :
, 

 (code forking).
, 
. 

.
,  Wiki, 

. , 
,  Wikipedia .

 Wikitravel.
 Wikibooks. 

,  Internet, 
.

,  Wikipedia, 
, : ,

, , 
. 

: 
, , 

,  ( ).
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Open Source Intelligence – , 
.

, . 
,  OS-INT .

, .
, .  OS-INT 

.  – . ,
Wikipedia  Bomis Inc.
NoLogo.org .

 OS-INT 
. 

 ( ,
), 

, 
.
,

 OS-INT 
. 

. 
, 

. , 
 OS-INT, , ,

 ( , , ),
. 

.
.

, , 
. , 

.  OS-INT 
, , , 

, .
, .

, .
 OS-INT 

, 
GPL. , 

. , , 
.

,  ( ) 
, 
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, 
, , 

, 
.

, ,  « »
.  OS-INT, 

, 
, , 

, ,
.

, 
. ,

, 
. 

 OS-INT.
 OS-INT , 

, . 
, 

.  (Lawrence
Lessig), ,  – 

. , ,  –
. 

.

7. 2.  Wiki

 OS-INT 
Wiki [468]. 

 [394, 456].
Wiki 

.  Wiki , 
.

 Wiki- ,  1995 , 
,  Web-

.

7. 2. 1.  Wiki
Wiki (  «Wiki Wiki»,  « ») –

 (  – Web- ), 

. ,  –
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.  [331]  «wiki»  (
). 

,  –  Wiki

.
 Wiki 
 (collaborative software), .

Wiki- –  Web- , 
 – 

, , 
, 

HTML [456].
 Wiki-  – Wiki-

. Wiki-  Web- . ,
 Wiki, . 

, , 
.

 Wiki  1995 .
. .  web-  Pattern Languages

Community 
 (software patterns).

. , , 
, . 

, 

. 
, 

, , 
.

 Wiki- , 
 web.  – 

, 
:

- , , , 
Wiki- .

-
 web- ,  (

), .
-

Wiki-  (web- ) 
.
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- .
-

, .
- , 

.
-  ( ) 

.
 [456] , 

 Wiki-  (  7. 1).
 7. 1.

 Wiki-

Open)
, 

, - ,
  . Wiki 

 (open-source).

(Incremental)
,

, .

(Organic) .

(Mundane)
 ( ) 

 ( ) .

(Universal)
, ,

, -
.

(Overt)
 ( ) 

, 
 ( , .)

(Unified)
 (flat

space), 
, .

(Precise)
, 

, ,
.

(Tolerant)
 ( ) 

.

(Observable)
-

. Wiki-
.
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(Convergent) ’
.

7. 2. 2.  Wiki
 Wiki :

1) . Wiki 
,  – 

).
2) 

.
3) .

 – ,
, , 
. 

: " (  " ") 
, .

4) : Wiki 
, 

.
,  Wiki-

, 
 – GNU Free Documentation License (GFDL), 

 GFDL. 
 Wiki , .

7. 2. 3.  Wiki-
Wiki-  – 

. ,
 Wiki, 

 Nupedia – . . 
.  2001 

 "Wikipedia" (
 UseMod, 

, 
 Wiki) [468].

 Wiki 
, 

, . , 
, , 

http://en.wikibooks.org/wiki/GNU_Free_Documentation_License
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, 
, 

, , .
 Wiki –

 2001  – -
.  « » , 

1,5 .  100  ( : Encyclopedia Britannica
2007  100 . ). 

, 
. 

, . , 
 wikipedia.org. 

. 
, 

, 
.

,  Wiki – 
Wiktionary,  Wikibooks,  Wikiquotes, 
Wikisource,  Wikinews  Wikiversity.

 Wiki 
,

ntranet .  2002 . Socialtext 
 Wiki . 

 Wiki ,
. 

Wiki 
 intranet.

 Wiki- . 
Wiki  «Wiki- » (Wiki page). 
Wiki-  HTML:

 Wiki 
 Web- .  Wiki-  – 

, , , 
. 7. 1).

, 
Wiki- , ,

 web-
.

 Wiki- .
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 (  «
», 

.

. 7. 1. 

 Wiki-  (Wiki-text) – , 
, 

.  Wiki-
.  (

)  Wiki , 
,  HTML, 

.
 Wiki- , 

. , 
 ( ), 

 ( , ) 
.  Wiki 

,  Wiki-
. 

. 
 ( ).

 Wiki- , 
.

Wiki-
 Wiki, , 

,
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 Wiki- .  Wiki
, 

.
 Wiki , 

, , , 
, , .

.
 Wiki- :

 WYSIWYG ( , ), 
 JavaScript  Active , 

, ,  « »
(« »)  « »  HTML. 
HTML-  Wiki-

, , 
. , , 

,  HTML. 
Wiki-  Wiki  HTML.

WikiWikiWeb, 
 Wiki- .  Wiki 

, 
, , 

.  Wiki
.

 Wiki.  Wikis , 
 –  (full-text search) . 

 Wiki- ,
, 

 Wikis. 
 Wikis  MetaWiki, 

 (keyword-based).
 Wiki- . Wiki-

, 
 ( ) .
 Wikis  – , 

, . 
 Wikis , 

. 
 Wiki  « » (Recent Changes), 

, 
.  Wikis 
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, , 
,  ("bots").

 Wikis, , 
:  (Revision History), 

;  (diff), ,
.  Wiki 

.
 Wiki 

,  « », ,
, 

. 
,  Wiki.

, , 
, . 

.
,  « » 

,  Wiki-
 ( ), 

 « » . ,
, 

, 
.

7. 2. 4.  Wiki-
 Wiki – 

. 
.  Wiki 

,  Wiki-
 MediaWiki, MoinMoin, UseModWiki  TWiki 

.  Wiki-

,  IP- ,
.

 « » –
, ,

, ,
. ,

.
 Wiki 

, 
. , 
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, 
. , , , 

», . 
, , , 

, .
 Wiki 

: 
, . 

 Wiki, , ,
. , 

.

7. 2. 5. Wiki-
 Wiki  Wikipedia. 

 Wiki –  WikiWikiWeb, Wikitravel, World66. 
WikiNodes –  Wiki- ,  Wiki, 

 Wikis.  (
) . Wiki –  Wiki,

 ( ) 
, 

. Wiki – Wiki, 
 Wiki.

 Wiki-  – 
, , 

).  Wiki 
, 

. 
, ,  Wikipedia. 

Wiki- , .

7. 2. 6.  Wiki-

Wikis ,
 (content management

systems – CMS), ,
.  CMS

 Wiki, :
1. .
2. 

 ( ).
3.  web- .
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4. 
 / , 

.
5. 

, .
6. 

 ( ) .
 Wiki, 

.  Wiki 
. , 

, , 
» .

7. 2. 7.  Wiki
,  Wiki

.  «  Wiki» (Wiki Science)
, 

 Wiki- .  Wiki ,
,  ( . 7. 2):

-  (Chaos teory);
-  (Emergent behaviour;

. );
-  (Artificial life);
-  (Cognitive neuroscience);
-  (Total Quality Management).

Wiki-

Wiki-

. 7. 2.  Wiki
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 Wiki 
 [456] ( . 7. 3).

Data
Mining

FAQ

. 7. 3. ,  Wiki-

7. 2. 8.  Wiki-
» (budding effect) – , 

,  Wiki-
, .  Wiki-

 « » , 
.

Wiki , . 
 Wiki 

 Wiki, 
, . , 

, 

 (name spaces).
 Wiki – ,  Wiki ,
 (stub)

. 
, , 

. 
, , . 

, 
. 
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, 
, , 

.
 (self healing) –  Wiki 

.

7. 2. 9.  Wiki 
 – , 

, .
, 

.
 Wikiversity  Wiki

(Wikimedia),  Wiki. 
 Wiki-  (WikiU student) ( . 7. 4).

Wikiversity

. 7. 4.  Wikiversity 

,  WikiResearch, 

.
 Wiki 

,  « » (Emergent
behaviour). ,  Wiki

. 
 – , 

, , . , 
, 

http://wikibooks.org/wiki/Wikiversity
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. 
,  Wiki 

, , 
, 

. , 
, , 

. 
.

7. 2. 10.  Wiki
 Wiki. 

, , 

Wiki,  HTML 
 Web- .

 Wiki- , 
» Wiki  HTTP. 

Wiki-
 Wiki-

 web- . , 
.

Wiki- , ,  HTML-
, , 

 web- . 
.

 Wiki , 
, 

Wiki. 
.  Wiki 

 WYSIWYG,  HTML-
 Wiki- , , , 

. , 
Wiki , 

, . 

, 
.

 Wiki 
.

,  Wiki 
, , , 

 WAP.
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TikiWiki , 
PHP  MySQL. TikiWiki , 

. 
 Java- .

, 
 RSS, . 

, 
, 

.
MediaWiki . MediaWiki

 PHP  MySQL. MediaWiki 
. ,  MediaWiki 

 FCEditor,  Ms Word
. 7. 5).

MediaWiki

. 7. 5.  MediaWiki
 Wiki UseModWiki  Pearl. UseModWiki

, ,
.  UseModWiki 

 « »,  Wiki.
FlexWiki  C#  Ms

Windows +NET. FlexWiki , 
 SQL Server ,  MSDE.

 FlexWiki – FlexWikiPad – , 

.
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SushiWiki  C#  SQL Server
2000 ,  MSDE. 

 Wiki  WYSIWYG 
,  SushiWiki 

, .

7. 3. 

 –  –
 Wiki- , 

 Web. 
 572 676 (

 04. 06. 2015 ., 13:27).  16-
, 11-  3-

. 
,  Google «

» ( . 7. 6).

. 7. 6. 

, 
.

 « » 
 ( . 7. 7).

 « » 
. , , 

, 
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 « ».
, , 

.

. 7. 7. 

7. 4.  Wiki-

 Web, 
 Wiki- , – . 

, 
.

. 

.
 Wiki, 

 [425].
 Semantic Web 

Semantic Wiki.  Wiki- ,

. 
 SPARQL [438].  Semantic MediaWiki

 MediaWiki. 
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 MediaWiki. 
 SMW , 
 Wiki-

.

. 
: 1) ; 2) ; 3)  – 

.

Wiki, .

7. 4. 1.  Wiki

, . 

. , 
, 

, 
. , ,

, 
 – , .

 [162].

. , , 
,  « », 

,  « », « », « », 

, , , , 
.

, , 
. , 

, ,
.

 Web.
,

,  –
 Data Mining.
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 Wiki 
, 

. , 
 Wiki-  [57].

 Wiki-
 Wiki-

,  Semantic MediaWiki), 
 ( ,  Ontowiki).

. ,  KiWi 
 RDF,  RDF-

.
 Wiki 

, 
. , 

,  SPARQL, 

.
 Wiki 

 Semantic Web . ,
 /  RDF  OWL, 

 Wiki  SPARQL [428], 
.

 Wiki (Platypus Wiki  Rhizome Wiki ) RDF-
, 
.

 ( ), . ,
,  «is

capital»  «located in». 
 ( ),

 ( ),  (
, ).

 Wiki: , 
Wiki , , 

 Wiki.  Wiki-

 (Semantic MediaWIki, PlatypusWiki). 
 Wiki-

, IkeWiki, SweetWiki,SWIM).
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 7. 2.
 Wiki-

 /
AwkiAwki http://awkiawki.bogosoft.com/ Awk
CitiWiki http://wiki.cs.cityu.edu.hk/citiwiki PHP
CLiki http://www.cliki.net/ CommonLisp
DidiWiki http://didiwiki.org/
DotNetWiki http://www.dotnetwiki.org/ #
EddiesWiki http://c2.com/cgi-

bin/wiki?EddiesWiki
++

FlexWiki http://www.flexwiki.com/ #
FreeWiki http ://sourceforge.net/proj

ects/freewiki/
Java

JavaWiki http://c2.com/cgi-
bin/wiki?JavaWiki

Java

JspWiki http ://www.j spwiki.org Java
MediaWiki http ://www.mediawiki.org/ PHP
NoodleWiki http://flangy.com/dev/asp/noodle/ ASP
OpenWiki http ://www. OpenWiki.com ASP
PmWiki http://www.pmichaud.com/pmwiki PHP
TiddlyWiki http://www.tiddlywiki.com JavaScript
WackoWiki http ://wackowiki.org/WackoWiki PHP
WebMacro
Wiki

http
://www.webmacro.org/WebMacro
Wiki

Java

WikiAsp ASP
WikiCpp http://wikicpp.sourceforge.net/ ++
WikicWeb http://c2.com/cgi-

bin/wiki?WikicWeb
 Wiki

.

7. 4. 2.  Wiki
 Wiki-  – Semantic Media Wiki

(SMW) –  MediaWiki 
. 

 Wiki- . Wiki-
 OWL DL 

OWL/RDF.  Web- .
 Wiki- , 

. 

http://awkiawki.bogosoft.com/
http://wiki.cs.cityu.edu.hk/citiwiki
http://www.cliki.net/
http://didiwiki.org/
http://www.dotnetwiki.org/
http://c2.com/cgi-bin/wiki?EddiesWiki
http://c2.com/cgi-bin/wiki?EddiesWiki
http://www.flexwiki.com/
http://c2.com/cgi-bin/wiki?JavaWiki
http://c2.com/cgi-bin/wiki?JavaWiki
http://www.j/
http://www.mediawiki.org/
http://flangy.com/dev/asp/noodle/
http://www.pmichaud.com/pmwiki
http://www.tiddlywiki.com/
http://www.webmacro.org/WebMacro
http://wikicpp.sourceforge.net/
http://c2.com/cgi-bin/wiki?WikicWeb
http://c2.com/cgi-bin/wiki?WikicWeb
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, 
, , 

. , SMW 
,  Wiki, 
 Linked Data.

:
-  – , 

Web- ;
-  –  

;
-  –  ( , ).

: , ,
, , .

 SMW 
, 

 Wiki- . Wiki-
, 

.  MW
. ,

. ,

, . , 
, .

SMW 

.
 SMW  

. 
Wiki . 

 SMW:  OWL, ,
. Triple Store Connector 

 Wiki  RDF-  SPARQL .
 1. 6  RDF- ,  SPARQL

 SPARQL Update.
,  SMW, 

CSV, JSON  RDF .  Wiki 
, , , , 

.
IkeWiki .

.  WYSIWYG- , 
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,  Wiki-
 ( . 7. 8).

IkeWiki

IkeWiki

. 7. 8.  IkeWiki
 IkeWiki  Java. 

 Postgres, .
, 

XML ( )  RDF ( ).
 RDF  Jena.

 RDF-  SPARQL- , 
.

. 
,  (  Dublin

Core  RDF- ). 
, . 

.  IkeWiki
, . ,

 «Kyiv»  «Ukraine»  «capitalOf»,
 «Capital» , 

, .
IkeWiki . 

 KiWi, 
.  KiWi-  Linked Open

Data, , , 
 Semantic Web.

 KiWi 
 Dashboard. 
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:  ( , ),
 (

),  ( , 
),  ( , 

). , Dashboard – 
, .

OntoWiki
 RDF. 

 RDF- , RDFa, Linked Data  SPARQL-
. 

», 
 (WYSIWYG  RDF,

, , ). 
, , 

 ( . 7. 9).

OntoWikiRDF

 DL

. 7. 9.  OntoWiki
OntoWiki 

 « ». 

, . 
, 

, 
.

 RDF-  SPARQL- .
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: 
, .

Freebase

. 
. 7. 10).

FreeBase

. 7. 10.  FreeBase

.  Wiki- , 
, ,  Wikipedia  MusicBrainz. 

. 
. 

, . Web-
, , 

. 
.

 Wiki-
: , Wiki- , 

,   
,  – 

. 
,  Data Mining

.
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 VIII.

. 
Web 

[137].

8. 1. 
 e-

. -learning – , 
.

, 
, 

. 
, 

 [289].
, 

, 
. 

, , , 
, , , 

, .
, 

, 
 [141].

, 
 [281, 292].

. 
,

, 
 (

).

, 
 [289]. , 

. 
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.

.

.

. 
. . 

, 
, .

,
, 

. , 
, , ,

, , 
, , ,

. 
, 

, , .

.

: 
, , 

, 
. , , 

, 
, , 

.

. 
, , 

. 
 ( ,

, 
) 

 ( ).
, 

, 
 ( , , , ), 

. 
,
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, , 
.
,  ,  ,  

,  – 
, 

. 
, ,

, .
, 

 ( , 
), ,

 [289].

,  IDEF5 [211], 
 ( . 8. 1):

- , 
;

- ;
-

;
- .

Web

. 8. 1. 
, 

, .

, 
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 (
 – , , 

 – . 8. 2)  (
, 

,  – . 8. 3).

B
”

 A

A
”

 B

Web

. 8. 2. 

Web

a
 ”

A

a
”

B

. 8. 3. 
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 (
, 

 – ). 
, 

 ( , , » ,  
, » – . 8. 4), , 

 ( ,
« »  «  – » – . 8. 5). 

 ( . 8. 2),

.

Web

”

”

. 8. 4. 

 100-  (

 « » 
, ).

. 8. 6 , 

.

, , :
-

, ;
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Web

”

”

c. 8. 5. 

Type of error
Name of class
Name of instance
Importance
Error number

Error  instance
Software
Document
3
11

 “Information systems”

General result 74

. 8. 6. 

- , 
, 

;
- ;
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-
;

- ;
-

;
-

;
-  Semantic Web 

 Web- , -
, .

, 
.

. 

.

8. 2. 

 [273], 
, -

 [282].
, 

 ( ,
,  – 

). , 
, , 

. 
, 

, . 

 [66, 287] 
.
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 ( , 
, 

).
, 

,  Web- ,
 Web- , -

 [39] , 
. 

,  Web- .
-

, 

 [287] – M(e)L. 
, 

,
. 

. 8. 7.

 e-

-

. 8. 7. 

, 
. 

 [45, 286]. 
, 

. , 
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, 
.

, . 
 OWL, 

, 
 – , 

 ( ). , 
, 

 [289].
, ,

 [281].

), , ,
.

. , 
, 

, 
.

 Data Mining [141]
 [143, 156] 

-
 ( , 

,  – 
).

. 
, 

, 
.

: «  Visual C++»
, , www.eufimb.edu.ua)  «

» ( ,
www.mgi_ksu.edu.ua). . 

 «  Visual C++» 
150  8 . 

 16 online-  10 .
 « » 



291

70  10 . 
 18  6 . ,

, :
)mmm/()m*m*m*K typereltermtypetyperelreltermterm KKK( , 

. , 
 – «  Visual

C++»  « »,  8. 1.
 8. 1.
, 

 Visual C++»
-

»
, 22 16

153 68
8 10

, 

 Kterm

94.2% 91.6%

,

 Krel

72.0% 66,3%

, 

Ktype

89.1% 81.5%

 mterm 0.9 0.7
 mrel 0.3 0.5
 mtype 0.7 0.8

, K
88,51% 80,14%

8. 3. 

8. 3. 1. 

,  ( ), 
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. 
: , 

 –  ( ), 
. 

. 
, , .

, , 

, , 
, . , 

, ,
. 

, 
,  [61]. 

, 
, , 

, 
, . ,

, 
, ,

. 
, 

: 
 ( , 

, 
). 

 [131], , , 
, . ,

,  – 
.

, ,

, 
. 

, 
, ,

, , , ),

, 
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. ,
, 

, 
. , 

, 
, . , ,

, ,
: , 

, 
.

 [93] 

. 
, , 

 «  – ». 
, .

 ( ) 
, :

-
;

-  ( , ), 
;

-  ( )
.

. 
.

 c
:
- ;
- , ;
- , , 

;
- , , 

.
.  –

, ;
 – , 

, . ,
, , 

.
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 [335, 476].

, 
. 

. 
, . 

, ,

. 
.

, . 
, 

 ( , , , ).
, 

.
 –

, 
,  (

). 

 – .

;  –
, .

:  
. 

, , 
, 

, 
. 

, 
 – 

. :
, , 

 ( , 
, 

, ).
, 

, 
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 ( , ,
, , ,

), 
: , 

, , 
, 

.
, 

 ( ), , 

, , , , 
, , 

).
, 

, 
, ),

, 
.

, 
 ( , 

, , , 
); 

 ( , 
, 

).
,

.
, , 

 K(A) – ,  S(B) – 
,  K(A)  S(B). 

,  K(A)
 S(B),  S(B). , 

.
:

– , , 
, 

;
– 

;
– : 

, ,  –
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, ,
;

– , ,
, 

.
–  ( , , )

. 
, 

, , 
. 

,
.

 R 
 ( )

: R( )=f(K(A), S(B)). 
,  R( )>p, 

 – , . 

, 
. 

. 

. 
, 

. ,  [114] 
 (s, r, h), Hh,Rr,Ss , S = {s1, s2, s3} – 

 (s1 – , s2 –
, s3 – 

); R = {r1, r2, r3} –  (r1 – 
., , r2 – , ,

r3 – , . . ., );  = {h1, h2, h3} – 
 (h1 – , h2 – 

,  h3 – ).  r  h 
,  s  (

 s2, 
). , 

, , 
, , 

 – , 
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, , , .
, , 

, 
,  r 

, 
. ,  (s, r, h), 

, . 

, , ,
. , 

 ( , , 
), 

. 
.

8. 3. 2. Web 
 ( , 

, ) 
 Web. , 

. 
, , 

.

, 
. , , 

, 
. 

, 
.

, 
, 

, .
, , ,

 Web, , 
 Web , , 

, 
. 

.
Web ,
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. Web-
, : 

, ,
, . 

 Web- .
 Web-  – , 

 Bow Tie, ,  –
, . 

 Web- , , 
 [99]:

– – Web- , 
;

– « » Web-  – , 
, ;

– « » Web-  – , 
, ;

– « » – :
 « », 

,  « »,  Web- , 
. ,  Web  « », 

. 
 – . 

. 
.

 Web- , 
,  Web , 

 Web-
. , 

« » –
, 

. 
, .

 Web- : 
: 

,  Web, 
 ( ), 

. , 
, 

.
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, .
, 

, 
, , 

 –  Web.
, 

 ( ,  Meta
) .

: , 
. 

, 
 ( , 

). 
, 

. , 

, , 
. 
.

, 
,  – 

, 
.

8. 3. 3. 
– , 

, 
. ,

; , 
; ,
, 

 [45].
, 

. , 
, 

, , ,
. 

.
– ,

. 
, 
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. ,
,  « » 

. 
. 

 – .

,  [182]:
- ;
- ;
- .

. 
.

, 
, 

. 
, 

.

, .
, , , 

,
, 

. 
, 

. 

. 
, , , ,

. :
- , 

 ( , 
, 
, 

, 
);

- , 
, ,

;
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- , 
, 

);
-

, 
.

,  ( . 8. 8)
, 

:
 (  (STRING),  (STRING), 

(STRING),  (INTEGER)):
 (…,  (STRING),  ( ),

 (INTEGER)):
 (…,  (STRING), 

 ( ),  (DATE),  ( ));
(…,  (STRING));

(Publication_Medium)

)
Person

)
Activity

Team

Conference Journal_Entry

Society
)

Person

Team
) 

. 8. 8. 

 (…,  (DATE),  (
),  ( ));

 (  (STRING),  ( )):
 (…,  (STRING));

 (…,  ( ));
 (…,  ( ));
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 (  (STRING),  (STRING),  (
),  (DATE),  (DATE),

 ( )):
 (…,  ( )) ;

 (  (STRING),  ( ), 
(STRING),  (STRING),  (INTEGER)):

 (…,  (STRING),  (STRING), 
 (STRING));

 (…,  ( ), 
 (STRING));

 (  (STRING), 
(DATE),  (STRING)).

, , , 
, 

, 
 ( ), 

, ,  – 
, . , 

,
 ( ), 

. 
, 

.
.

, 
.  « »  « » 

, 
,  – 

. 
.

, ,
, 

,  (competence
management)  (talent management).

 – 

.  – , ,
, , ,  –

. , ,
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.

 « » 
.

,
 ( ) 

, 
.

: 1) 
; 2) ; 3) ;

4) .

.  [5], , 
, 

, . 
. 

 – ,
, . 

.
. , , 

, , , 
, 

, 
 [17]. 

, , , 
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, 
 ( ,

) , 
, .
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, 

, ,
, 
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, , , 
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, 
 [66].

 Resume RDF Schema 
. 

. , , 
, , 

,  –
 ( ,

,  Scopus, Web of Science, Google
), , 

. , 
.

, ,
 Web  ( ).

, 
, .

8. 3. 4. 
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-  (

);
-  ( ), ,

 ( , 
, );

- , 
, 

 (
);

-
 [103].

 ( . 8. 9) [25]:
-  (

) , 
);

-
;

- .
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, 
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,
, 
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, 

, 
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. , ,
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 8. 2.

CE CS IS IT SE
min max min max min max min max min max

1.

(Programming
Fundamentals)

4 4 4 5 2 4 2 4 5 5

2. -

(Integrative
Programming)

0 2 1 3 2 4 3 5 1 3

3.

(Algorithms and
Complexity)

2 4 4 5 1 2 1 2 3 4

4.

(Computer
Architecture and
Org.)

5 5 2 4 1 2 1 2 2 4

5.

 (Operating
Systems Principles
& Design)

2 5 3 5 1 1 1 2 3 4

6.

 (Operating
Systems
Configuration &
Use)

2 3 2 4 2 3 3 5 2 4

7.

 (Net

1 3 2 4 1 3 3 4 2 4
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CE CS IS IT SE
min max min max min max min max min max

Centric Principles
and Design)

8.

 (Net
Centric Use and
configuration)

1 2 2 3 2 4 4 5 2 3

9.

(Platform
technologies)

0 1 0 2 1 3 2 4 0 3

10.

(Theory of
Programming
Languages)

1 2 3 5 0 1 0 1 2 4

11. -

(Human-Computer
Interaction)

2 5 2 4 2 5 4 5 3 5

12.

(Graphics and
Visualization)

1 3 1 5 1 1 0 1 1 3

13.

(Intelligent
Systems)

1 3 2 5 1 1 0 0 0 0

14.
(Information
Management (DB)
Theory)

1 3 2 5 1 3 1 1 2 5

15.

(Information
Management (DB)
Practice)

1 2 1 4 4 5 3 4 1 4

16. 0 2 0 5 0 0 0 0 0 0
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CE CS IS IT SE
min max min max min max min max min max

(Numerical mthds)
17.

 (Legal  /
Professional /
Ethics / Society)

2 5 2 4 2 5 2 4 2 5

18.

(Information
Systems
Development)

0 2 0 2 5 5 1 3 2 4

19. -
 (Analysis of

Business
Requirements)

0 1 0 1 5 5 1 2 1 3

20  (E-
business)

0 0 0 0 4 5 1 2 0 3

21.
 (Analysis of

Technical
Requirements)

2 5 2 4 2 4 3 5 3 5

22.

(Engineering
Foundations for
SW)

1 2 1 2 1 1 0 0 2 5

23.

(Engineering
Economics for
SW)

1 3 0 1 1 2 0 1 2 3

24.

(Software

1 3 2 3 3 3 1 3 4 5
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CE CS IS IT SE
min max min max min max min max min max

Modeling and
Analysis)

25.

(Software Design)

2 4 3 5 1 3 1 2 5 5

26.

(Software
Verification and
Validation)

1 3 1 2 1 2 1 2 4 5

27.

(Software
Evolution
(maintenance))

1 3 1 1 1 2 1 2 2 4

28.

(Software Process)

1 1 1 2 1 2 1 1 2 5

229.

(Software Quality)

1 2 1 2 1 2 1 2 2 4

330.

 (Comp
Systems
Engineering)

5 5 1 2 0 0 0 0 2 3

331.
(Digital logic)

5 5 2 3 1 1 1 1 0 3

332.

(Embedded
Systems)

2 5 0 3 0 0 0 1 0 4

333. 3 5 1 3 2 4 1 3 2 4
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CE CS IS IT SE
min max min max min max min max min max

(Distributed
Systems)

334.
 (Security:

issues and
principles)

2 3 1 4 2 3 1 3 1 3

335.

(Security:
implementation
and mgt)

1 2 1 3 1 3 3 5 1 3

336.

(Systems
administration)

1 2 1 1 1 3 3 5 1 2

337.

(Management of
Info Systems Org.)

0 0 0 0 3 5 0 0 0 0

338.

(Systems
integration)

1 4 1 2 1 4 4 5 1 4

339.
,

 (Digital
media
development)

0 2 0 1 1 2 3 5 0 1

440.

(Technical
support)

0 1 0 1 1 3 5 5 0 1

 8. 2.
 «

(Operating Systems Principles & Design)»  «
 (Operating Systems Configuration &
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.

 Protégé  OWL. 
.
.

, , 
. . 1 

 Protégé,  OWL Viz.

. . 1.  Protégé, 
 OWL Viz

 OWL.
<?xml version="1.0"?>
<!DOCTYPE rdf:RDF [
 <!ENTITY owl "http://www.w3.org/2002/07/owl#" >
 <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >
 <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" >
 <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" >
 <!ENTITY untitled-ontology-9

"http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#" >
]>
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<rdf:RDF xmlns="http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-
ontology-9#"

 xml:base="http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-
9"

 xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
 xmlns:owl="http://www.w3.org/2002/07/owl#"
 xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
 xmlns:untitled-ontology-

9="http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#">
 <owl:Ontology

rdf:about="http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9"/>

 <!--
 //
 // Object Properties
 //
 -->
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#based_on_ontology -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;based_on_ontology">
 <rdfs:range rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;task_thesaurus"/>
 </owl:ObjectProperty>

 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-
9#contain_lexics -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;contain_lexics">
 <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/>
 <rdfs:range rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;lexical_ontology"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#include_people -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;include_people">
 <rdfs:range rdf:resource="&untitled-ontology-9;user"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user_group"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#interest_in -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;interest_in">
 <rdfs:range rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user"/>
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 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#is_a_domain -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;is_a_domain">
 <rdfs:domain rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <owl:inverseOf rdf:resource="&untitled-ontology-9;interest_in"/>
 <rdfs:range rdf:resource="&untitled-ontology-9;user"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#is_a_goal -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;is_a_goal">
 <rdfs:domain rdf:resource="&untitled-ontology-9;informational_object"/>
 <rdfs:range rdf:resource="&untitled-ontology-9;request"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#is_an_ontology_class -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;is_an_ontology_class">
 <rdfs:range rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;informational_object"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#is_charecterd_by -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;is_charecterd_by">
 <rdfs:range rdf:resource="&untitled-ontology-9;text_resource"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#require -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-9;require">
 <rdf:type rdf:resource="&owl;InverseFunctionalProperty"/>
 <rdfs:range rdf:resource="&untitled-ontology-9;request"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#semantically_marked_by -->

 <owl:ObjectProperty rdf:about="&untitled-ontology-
9;semantically_marked_by">

 <rdfs:range rdf:resource="&untitled-ontology-9;lexical_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;text_resource"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#use_thesaurus -->
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 <owl:ObjectProperty rdf:about="&untitled-ontology-9;use_thesaurus">
 <rdfs:domain rdf:resource="&untitled-ontology-9;request"/>
 <rdfs:range rdf:resource="&untitled-ontology-9;task_thesaurus"/>
 </owl:ObjectProperty>
 <!--
 //
 // Data properties
 //
///////////////////////////
 -->

 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#id -->

 <owl:DatatypeProperty rdf:about="&untitled-ontology-9;id">
 <rdfs:domain rdf:resource="&untitled-ontology-9;informational_object"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;informational_resource"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;lexical_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;request"/>
 <rdfs:range rdf:resource="&xsd;integer"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>

 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#name
-->

 <owl:DatatypeProperty rdf:about="&untitled-ontology-9;name">
 <rdfs:domain rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;task_thesaurus"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;theme"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user"/>
 <rdfs:domain rdf:resource="&untitled-ontology-9;user_group"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--
 //
 // Classes
 //
 -->
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#data_base -->

 <owl:Class rdf:about="&untitled-ontology-9;data_base">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;structured_text_resource"/>
 </owl:Class>
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 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-
9#domain_ontology -->

 <owl:Class rdf:about="&untitled-ontology-9;domain_ontology"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#informational_object -->

 <owl:Class rdf:about="&untitled-ontology-9;informational_object"/>

 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-
9#informational_resource -->

 <owl:Class rdf:about="&untitled-ontology-9;informational_resource"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#lexical_ontology -->

 <owl:Class rdf:about="&untitled-ontology-9;lexical_ontology"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#metadata -->

 <owl:Class rdf:about="&untitled-ontology-9;metadata">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;structured_text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#multimedia_resource -->

 <owl:Class rdf:about="&untitled-ontology-9;multimedia_resource">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;informational_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#non_structured_text_resource -->

 <owl:Class rdf:about="&untitled-ontology-9;non_structured_text_resource">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;informational_resource"/>
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#picture -->

 <owl:Class rdf:about="&untitled-ontology-9;picture">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;multimedia_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#rdf --

>

 <owl:Class rdf:about="&untitled-ontology-9;rdf">
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 <rdfs:subClassOf rdf:resource="&untitled-ontology-
9;structured_text_resource"/>

 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#request -->

 <owl:Class rdf:about="&untitled-ontology-9;request"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#sound

-->

 <owl:Class rdf:about="&untitled-ontology-9;sound">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;multimedia_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#structured_text_resource -->

 <owl:Class rdf:about="&untitled-ontology-9;structured_text_resource">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#task_thesaurus -->

 <owl:Class rdf:about="&untitled-ontology-9;task_thesaurus"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#text_resource -->

 <owl:Class rdf:about="&untitled-ontology-9;text_resource">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;informational_resource"/>
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;non_structured_text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#theme -->

 <owl:Class rdf:about="&untitled-ontology-9;theme"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#user -

->

 <owl:Class rdf:about="&untitled-ontology-9;user"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#user_group -->

 <owl:Class rdf:about="&untitled-ontology-9;user_group"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#user_publication -->

 <owl:Class rdf:about="&untitled-ontology-9;user_publication">
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 <rdfs:subClassOf rdf:resource="&untitled-ontology-
9;non_structured_text_resource"/>

 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#user_site -->

 <owl:Class rdf:about="&untitled-ontology-9;user_site">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;non_structured_text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#video

-->

 <owl:Class rdf:about="&untitled-ontology-9;video">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-9;multimedia_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#wiki_resorce -->

 <owl:Class rdf:about="&untitled-ontology-9;wiki_resorce">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;structured_text_resource"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#xml -

->

 <owl:Class rdf:about="&untitled-ontology-9;xml">
 <rdfs:subClassOf rdf:resource="&untitled-ontology-

9;structured_text_resource"/>
 </owl:Class>
 <!--
 //
 // Individuals
 //
 -->

 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#Aaa -
->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;Aaa">
 <rdf:type rdf:resource="&untitled-ontology-9;user"/>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#Basia

-->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;Basia">
 <rdf:type rdf:resource="&untitled-ontology-9;user"/>
 <name>Hamster</name>
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 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#Bbb -

->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;Bbb">
 <rdf:type rdf:resource="&untitled-ontology-9;user"/>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-9#Jjj --

>

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;Jjj">
 <rdf:type rdf:resource="&untitled-ontology-9;user"/>
 <name>Julia</name>
 <interest_in rdf:resource="&untitled-ontology-9;ramka1.owl"/>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#aaa.owl -->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;aaa.owl">
 <rdf:type rdf:resource="&untitled-ontology-9;domain_ontology"/>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#example.owl -->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;example.owl">
 <rdf:type rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:comment> </rdfs:comment>
 <name>Ed_example</name>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/untitled-ontology-

9#ramka1.owl -->

 <owl:NamedIndividual rdf:about="&untitled-ontology-9;ramka1.owl">
 <rdf:type rdf:resource="&untitled-ontology-9;domain_ontology"/>
 <rdfs:comment>

</rdfs:comment>
 </owl:NamedIndividual>
</rdf:RDF>
<!-- Generated by the OWL API (version 3.4.2) http://owlapi.sourceforge.net -->
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<?xml version="1.0"?>

<!DOCTYPE rdf:RDF [
 <!ENTITY owl "http://www.w3.org/2002/07/owl#" >
 <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >
 <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" >
 <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" >
 <!ENTITY ramka_1_1

"http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#" >
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]>

<rdf:RDF
xmlns="http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#"

 xml:base="http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1"
 xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:ramka_1_1="http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#"
 xmlns:owl="http://www.w3.org/2002/07/owl#"
 xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">
 <owl:Ontology

rdf:about="http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1">
 <rdfs:isDefinedBy> , 

</rdfs:isDefinedBy>
 </owl:Ontology>
 <!--
 //
 // Object Properties
 //
 -->
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#can_teach -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;can_teach">
 <rdfs:range rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:domain rdf:resource="&ramka_1_1;tutor"/>
 </owl:ObjectProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#consist_of_conpetences --
>

 <owl:ObjectProperty rdf:about="&ramka_1_1;consist_of_conpetences">
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&ramka_1_1;discipline_competence"/>
 </owl:ObjectProperty>

 <!--
http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#has_competence -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;has_competence">
 <rdfs:range rdf:resource="&ramka_1_1;competence"/>
 <rdfs:domain rdf:resource="&ramka_1_1;human"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#has_status -->
 <owl:ObjectProperty rdf:about="&ramka_1_1;has_status">
 <rdfs:range rdf:resource="&ramka_1_1;frame_range"/>
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 <rdfs:domain rdf:resource="&ramka_1_1;speciality"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#include -->
 <owl:ObjectProperty rdf:about="&ramka_1_1;include">
 <rdfs:range rdf:resource="&ramka_1_1;discipline"/>
 <owl:inverseOf rdf:resource="&ramka_1_1;is_a_component"/>
 <rdfs:domain rdf:resource="&ramka_1_1;speciality"/>
 </owl:ObjectProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#include_competence -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;include_competence">
 <rdfs:range rdf:resource="&ramka_1_1;atom_competence"/>
 <rdfs:range rdf:resource="&ramka_1_1;competence"/>
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&ramka_1_1;discipline_competence"/>
 </owl:ObjectProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#is_a_component -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;is_a_component">
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&ramka_1_1;speciality"/>
 </owl:ObjectProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#learn_discipline -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;learn_discipline">
 <rdfs:range rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:domain rdf:resource="&ramka_1_1;human"/>
 </owl:ObjectProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#need_competence -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;need_competence">
 <rdfs:range rdf:resource="&ramka_1_1;competence"/>
 <rdfs:domain rdf:resource="&ramka_1_1;human"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#proposed_by

-->

 <owl:ObjectProperty rdf:about="&ramka_1_1;proposed_by">
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&ramka_1_1;learning_organization"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#ranges_to -->

 <owl:ObjectProperty rdf:about="&ramka_1_1;ranges_to">
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 <rdfs:range rdf:resource="&ramka_1_1;frame_range"/>
 <rdfs:domain rdf:resource="&ramka_1_1;learning_organization"/>
 </owl:ObjectProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#work_in -->
 <owl:ObjectProperty rdf:about="&ramka_1_1;work_in">
 <rdfs:range rdf:resource="&ramka_1_1;learning_organization"/>
 <rdfs:domain rdf:resource="&ramka_1_1;tutor"/>
 </owl:ObjectProperty>
 <!--
 /////////////////////
 //
 // Data properties
 //
 -->
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#discipline_code -->

 <owl:DatatypeProperty rdf:about="&ramka_1_1;discipline_code">
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#discipline_name -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;discipline_name">
 <rdfs:domain rdf:resource="&ramka_1_1;discipline"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#frame_country -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;frame_country">
 <rdfs:domain rdf:resource="&ramka_1_1;frame_range"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#frame_name -

->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;frame_name">
 <rdfs:domain rdf:resource="&ramka_1_1;frame_range"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#frame_number -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;frame_number">
 <rdfs:domain rdf:resource="&ramka_1_1;frame_range"/>
 <rdfs:range rdf:resource="&xsd;integer"/>
 </owl:DatatypeProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#has_Engl_name -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;has_Engl_name">
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 <rdfs:domain rdf:resource="&ramka_1_1;speciality"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#has_UA_name -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;has_UA_name">
 <rdfs:domain rdf:resource="&ramka_1_1;speciality"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#has_code -->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;has_code">
 <rdfs:domain rdf:resource="&ramka_1_1;speciality"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#human_ID --

>
 <owl:DatatypeProperty rdf:about="&ramka_1_1;human_ID">
 <rdf:type rdf:resource="&owl;FunctionalProperty"/>
 <rdfs:domain rdf:resource="&ramka_1_1;human"/>
 <rdfs:range rdf:resource="&xsd;integer"/>
 </owl:DatatypeProperty>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#human_name

-->
 <owl:DatatypeProperty rdf:about="&ramka_1_1;human_name">
 <rdf:type rdf:resource="&owl;FunctionalProperty"/>
 <rdfs:domain rdf:resource="&ramka_1_1;human"/>
 <rdfs:range rdf:resource="&xsd;string"/>
 </owl:DatatypeProperty>
 <!--
 //
 // Classes
 //
 -->
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#applicant -->
 <owl:Class rdf:about="&ramka_1_1;applicant">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;human"/>
 </owl:Class>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#atom_competence -->
 <owl:Class rdf:about="&ramka_1_1;atom_competence">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;competence"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#competence -

->
 <owl:Class rdf:about="&ramka_1_1;competence"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#discipline -->

 <owl:Class rdf:about="&ramka_1_1;discipline"/>
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 <!--
http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#discipline_competence --
>

 <owl:Class rdf:about="&ramka_1_1;discipline_competence">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;competence"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#employer -->
 <owl:Class rdf:about="&ramka_1_1;employer">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;human"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#entrant -->
 <owl:Class rdf:about="&ramka_1_1;entrant">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;human"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#frame_range -

->
 <owl:Class rdf:about="&ramka_1_1;frame_range"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#human -->
 <owl:Class rdf:about="&ramka_1_1;human"/>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#learning_organization -->

 <owl:Class rdf:about="&ramka_1_1;learning_organization">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;organization"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#organization -

->
 <owl:Class rdf:about="&ramka_1_1;organization"/>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#speciality -->
 <owl:Class rdf:about="&ramka_1_1;speciality"/>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#speciality_competence --
>

 <owl:Class rdf:about="&ramka_1_1;speciality_competence">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;competence"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#student -->
 <owl:Class rdf:about="&ramka_1_1;student">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;human"/>
 </owl:Class>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#tutor -->
 <owl:Class rdf:about="&ramka_1_1;tutor">
 <rdfs:subClassOf rdf:resource="&ramka_1_1;human"/>
 </owl:Class>
 <!--
 //
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 // Individuals
 //
 -->
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#AAA -->
 <owl:NamedIndividual rdf:about="&ramka_1_1;AAA">
 <rdf:type rdf:resource="&ramka_1_1;human"/>
 </owl:NamedIndividual>
 <!-- http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#BBB -->
 <owl:NamedIndividual rdf:about="&ramka_1_1;BBB">
 <rdf:type rdf:resource="&ramka_1_1;student"/>
 <human_ID rdf:datatype="&xsd;integer">123467</human_ID>
 <has_competence rdf:resource="&ramka_1_1;Competence_1"/>
 <has_competence rdf:resource="&ramka_1_1;Competence_44"/>
 <learn_discipline rdf:resource="&ramka_1_1;Discipline_02_03_115"/>
 </owl:NamedIndividual>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#Competence_1 -->
 <owl:NamedIndividual rdf:about="&ramka_1_1;Competence_1">
 <rdf:type rdf:resource="&ramka_1_1;atom_competence"/>
 </owl:NamedIndividual>

 <!--
http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#Competence_2 -->

 <owl:NamedIndividual rdf:about="&ramka_1_1;Competence_2">
 <rdf:type rdf:resource="&ramka_1_1;atom_competence"/>
 <human_ID rdf:datatype="&xsd;integer">123456</human_ID>
 <human_name rdf:datatype="&xsd;string">Bbbbb Bbbb Bbbb</human_name>
 <has_competence rdf:resource="&ramka_1_1;Competence_1"/>
 <has_competence rdf:resource="&ramka_1_1;Competence_44"/>
 </owl:NamedIndividual>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#Competence_44 -->

 <owl:NamedIndividual rdf:about="&ramka_1_1;Competence_44">
 <rdf:type rdf:resource="&ramka_1_1;atom_competence"/>
 </owl:NamedIndividual>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#Discipline_01_02_03 -->
 <owl:NamedIndividual rdf:about="&ramka_1_1;Discipline_01_02_03">
 <rdf:type rdf:resource="&ramka_1_1;discipline"/>
 </owl:NamedIndividual>
 <!--

http://www.semanticweb.org/jjj/ontologies/2015/2/ramka_1_1#Discipline_02_03_115 --
>

 <owl:NamedIndividual rdf:about="&ramka_1_1;Discipline_02_03_115">
 <rdf:type rdf:resource="&ramka_1_1;discipline"/>
 </owl:NamedIndividual>
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 <!--

 //
 // General axioms
 //
 -->
 <rdf:Description>
 <rdf:type rdf:resource="&owl;AllDisjointClasses"/>
 <owl:members rdf:parseType="Collection">
 <rdf:Description rdf:about="&ramka_1_1;competence"/>
 <rdf:Description rdf:about="&ramka_1_1;discipline"/>
 <rdf:Description rdf:about="&ramka_1_1;frame_range"/>
 <rdf:Description rdf:about="&ramka_1_1;human"/>
 <rdf:Description rdf:about="&ramka_1_1;speciality"/>
 </owl:members>
 </rdf:Description>
</rdf:RDF>
<!-- Generated by the OWL API (version 3.4.2) http://owlapi.sourceforge.net -->
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