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4&]6
�=? =�>?��?B>�
�^��d U�&c�?'�&-&�=?�>=�&7
���d C=C>?' �
]�=��&W& �
]�
�?�=:, �
U�
7-
�?���d �
 �?T?�=? C�
c&C>��B>��=�&7
���d ]
6
�, &C>
�>C: 
B>�
�^�&� U�&c�?'&�, zAA?B>=7-
�&C>^ �?T?�=: B&>&�&� '&�?> c�>^ U&7�T?�
 U�>�' C&7?�T?�C>7&7
�=: U&6d&6&7 ('?>&6&�&W=�) 
=�= C&]6
�=: CU?_=
�=]=�&7
��&W& U�&W�
''�&W& &c?CU?�?�=:. 	 �
c&>? &U=C�7
?>C: U&6d&6 B 
�
]�
c&>B? =�>?��?B>�
�^��d 6=
W�&C>=�?CB=d C=C>?', 7B���
: c
]� ]�
�=�, �
 &C�&7? &�>&�&W=-
�?CB=d '&6?�?�. 	 B
�?C>7? '?>&6&�&W=�?CB&� &C�&7� =CU&�^]�?>C: '&6?�^�&-�U�
7�:?'�� U&6-
d&6, 7 �
'B
d B&>&�&W& U�&=]7?6?�& U?�?&U�?6?�?�=? &C�&7��d z>
U&7, �>&��?�� '&6?�=, &U�?6?-
�?�� U�
7=�
 >�
�CA&�'
_== = C�?6C>7
 �?
�=]
_==. �?
�=]
_=: U�?6�
W
?'&W& U&6d&6
 &C�-
�?C>7�?�
 �
 U�='?�? C&]6
�=: 6=
W�&C>=�?CB=d C=C>?'. �&6 6=
W�&C>=�&7
�=?' U&�='
?>C: 
&U�?6?�?�=? C&C>&:�=: &cÜ?B>
, 7 >&' �=C�?: B&�>�&�^ C&C>&:�=:, U&=CB '?C>
 = &U�?6?�?�=? U�=-
�=� �
��T?�=: A��B_=&�=�&7
�=: (&>B
], �?=CU�
7�&C>^), U�&W�&]=�&7
�=? C&C>&:�=:. �cÜ?B>�, 
U&67?�W
?'�? 6=
W�&C>=�&7
�=�, &U=C�7
�>C: 7 7=6? U&C�?6&7
>?�^�&C>= C&C>&:�=�, W6? C&C>&:-
�=? – z>& '�&�?C>7& U
�
'?>�&7 &cÜ?B>
 = =d ]�
�?�=� 7 ]
6
���� '&'?�> 7�?'?�=. �C&c?��&-
C>^� �?
�=]
_== U&6d&6
 :7�:?>C: =CU&�^]&7
�=?: &�>&�&W== 7 B
�?C>7? 7��=C�=>?�^�&-
�?]
7=C='&� '&6?�=, &U=C�7
��?� &C&c?��&C>= �?T
?'&� ]
6
�=; &�=W=�
�^�&W& 7=]�
�^�&W& 
:]�B
 '&6?�=�&7
�=: U�
7=� (Rule Visual Modeling Language) 6�: &U=C
�=: U�
>A&�'&-
�?]
7=C='�d = U�
>A&�'&-]
7=C='�d '&6?�?� = :]�B
 U�&W�
''=�&7
�=: C Language Integrated 
Production System. �U=C
� U�='?� U�='?�?�=: U&6d&6
 C =CU&�^]&7
�=?' U�&>&>=U&7 U�&W�
''-
��d C�?6C>7: Knowledge Base Development System = Personal Knowledge Base Designer. 
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 6=
W�&C>=�?CB=d =�>?��?B>�
�^��d C=C>?' �
 &C�&7? 
&�>&�&W=� / R.
. ��=�?�B&, �.�. y&�&6��d, 4.
. �&�T��&7, 
.�. ��=� // ��>&�&W=: 
U�&?B>=�&7
�=:. – 2018. – �. 8, %2(28). - 4.265-284. – DOI: 10.18287/2223-9537-2018-8-2-265-284. 
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	 �
C>&:�?? 7�?': �
]�
c&>B
 U�&c�?'�&-&�=?�>=�&7
���d =�>?��?B>�
�^��d C=C>?' 

(�4), �
U�
7�?���d �
 �?T?�=? C�&���d, CU?_=A=�?CB=d ]
6
� (�
U�='?�, 7 &c�
C>= 6=
-
W�&C>=�&7
�=: C�&���d >?d�=�?CB=d C=C>?', U�&W�&]=�&7
�=: ��?]7��
���d C=>�
_=�, 
z�?�W?>=�?CB&� c?]&U
C�&C>=, 7 '?6=_=�? = >.6.) &C>
�>C: 
B>�
�^�&� ]
6
�?� [1-5]. �&7�T?-
�=? zAA?B>=7�&C>= C&]6
�=: U�&W�
''�&W& &c?CU?�?�=: (��) U&6&c�&W& 7=6
 '&�?> c�>^ 
6&C>=W��>& U�>�' C&7?�T?�C>7&7
�=: U&6d&6&7 ('?>&6&�&W=�) B �
]�
c&>B? CU?_=
�=]=�&-
7
��&W& =�C>��'?�>
�=:. �6�&� =] >?�6?�_=� 7 z>&� &c�
C>= :7�:?>C: =CU&�^]&7
�=? 7=]�-

�^��d =�A&�'
_=&���d (B&�_?U>�
�^��d) '&6?�?�, 7 >&' �=C�? &�>&�&W=� [6-8] = CU?_=-

�^��d U�&W�
''��d =�C>��'?�>&7 7 7=6? �?6
B>&�&7 6�: B&�_?U>�
�^�&W& (�
U�='?�, 
IHMC CmapTools = 6�.) =�= &�>&�&W=�?CB&W& '&6?�=�&7
�=: (�
U�='?�, Protégé, OntoStudio, 
OntoEdit, FluentEditor, WebOnto, OntoMap = 6�.). y
���? C=C>?'� U&]7&�:�> �
]�
c
>�7
>^ 
'&6?�=, C&&>7?>C>7���=? ]�
�=:' zBCU?�>
 B
B&�-�=c& U�?6'?>�&� &c�
C>= (���). �6�
B& 
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c&�^T=�C>7& =] �=d �? &d7
>�7
?> 7C? z>
U� C&]6
�=: �4 = �? &c?CU?�=7
?> U&��&>� U�&-
_?CC
 �
]�
c&>B=: &> '&6?�?� ��� 6& U�&W�
''��d B&6&7, 7 �?B&>&��d C���
:d U&]7&�:: U&-
���
>^ >&�^B& W�
A=�?CB=? 
�>?A
B>� (=]&c�
�?�=:) C>��B>�� c
] ]�
�=� (V�). �CB���?�=-
?' :7�:?>C: C=C>?'
 Protégé, B&>&�
: U&]7&�:?> �? >&�^B& '&6?�=�&7
>^ &�>&�&W== �
]�&� 
C�&��&C>=, �& = &c?CU?�=7
?> =�>?W�
_=� �
]�
c&>
���d &�>&�&W=� C U�
7=�
'= 7 A&�'
-
>
d Jess [9] (C =CU&�^]&7
�=?' CU?_=
�^�&W& U�
W=�
 JessTab [10]) =�= SWRL [11] (U�= U&-
'&�= U�
W=�
 SWRLTab [12]). ��= z>&' �?&cd&6='& &>'?>=>^, �>& 6
��
: C=C>?'
 &�=?�>=-
�&7
�
 �
 CU?_=
�=C>&7 7 &c�
C>= =��?�?�== ]�
�=�, ]�
B&'�d C C��?C>7���='= '&6?�:'= 
= :]�B
'= U�?6C>
7�?�=: ]�
�=� (���). �
B=' &c�
]&', C&]6
�=? CU?_=
�=]=�&7
��&W& 
�-
W&�=>'=�?CB&W& = U�&W�
''�&W& &c?CU?�?�=:, U&66?��=7
��?W& �? >&�^B& '&6?�=�&7
�=? 
]�
�=� (7 >&' �=C�? 7 A&�'? &�>&�&W=�), �& = W?�?�
_=� U�&W�
''��d B&6&7 = U�=�&�?�=� 
�
 &C�&7? U&C>�&?���d '&6?�?�, :7�:?>C: 
B>�
�^��'.  

1 	�5��4��'� �/ �� �7��"� ��������� � $�&�����-!=��"�2�$��� =�&9�&� 
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	 �
c&>? �
W&���^B& �.
. [13] U�?6�
W
?>C: >?d�&�&W=: U&C>�&?�=: �4, &�=?�>=�&7
�-

�
: �
 zBCU?�>&7 = c
]=����
:C: �
 CU?_=
�=]=�&7
���d &c&�&�B
d, �
C>�&?���d �
 &U�?-
6?�����? &c�
C>= ]�
�=� = B�
CC� ]
6
�. 	 B
�?C>7? c
]=C
 U�?6C>
7�?�=: ]�
�=� U�?6�
W
-
?>C: =�>?W�=�&7
��
: '&6?�^ C 7?6��?� �&�^� &�>&�&W=�. 	 [14] &cC��6
?>C: U�&?B> B&'-
U&�?�>�&W& U�&?B>=�&7
�=: �4 (OSTIS) �
 &C�&7? &>B��>�d C?'
�>=�?CB=d >?d�&�&W=� 
('&6?�?� = :]�B&7). 	 [15] &U=C�7
?>C: U&6d&6 B �
]�
c&>B? C?'
�>=�?CB=d =�A&�'
_=&�-
��d C=C>?', 7 
�d=>?B>��� B&>&��d U�?6�&�?�& 77?C>= «7
�=
>=7��� �
C>^» 7 7=6? &�>&�&-
W==, &U�?6?�:��?� CU?_=A=B� ���, '?>&6&7 = ]
6
�. 	 [16] U�?6�
W
?>C: U&6d&6 B U�&?B>=-
�&7
�=� C=C>?' �U�
7�?�=: �
 &C�&7? >�
�CA&�'
_=� &�>&�&W=� (&�>&�&W=�?CB=d &U=C
�=� 
�U�
7�:��?W& U�=�&�?�=: �
 &C�&7? A��B_=&�
�^��d c�&B&7 IEC 61499). 	 [17] &U=C�7
-
?>C: U�&?B> «�'�&W& W&�&6
» – «DIMMER», &C�&7
���� �
 =CU&�^]&7
�== &�>&�&W=� = 
�
U�
7�?���� �
 U�?6&C>
7�?�=? W=cB&� =�>?��?>-U�
>A&�'� 6�: �
]�
c&>B= U�=�&�?�=�, 
Cc&�
 = =�>?W�
_== 6
���d, =CU&�^]�: =�A&�'
_=� & ]6
�=:d = C&&���?�=:d, z�?�W?>=�?-
CB=d C?>:d = >.6. 	 [18] U�?6C>
7�?�
 B&�_?U_=:, �
 &C�&7? CU?_=A=B
_== MDA (Model 
Driven Architecture), 6�: �?
�=]
_== U�&?B>
 C&7'?C>='�d U�&=]7&6C>7?���d C=C>?' ]�
�=� 
(IMKS). �?�>�
�^��' z�?'?�>&' 7 6
��&� B&�_?U_== :7�:�>C: &�>&�&W==, 7 �
C>�&C>= U�&-
=]7&6C>7?��
: &�>&�&W=: (Manufacturing Core Ontology), B&>&�
: =CU&�^]�?>C: B
B U�
>A&�-
'&-�?]
7=C='
: '&6?�^ 7 _?U&�B? U�?&c�
]&7
�=� '&6?�?�. 	 [19] U�?6�
W
?>C: A�?�'7&�B 
«Smart Modeller» 6�: &�>&�&W=�?CB&W& U�&?B>=�&7
�=: �� (C�?6C>7& 7d&6=> 7 U�&?B> – 
SOFIA). `�?�'7&�B &�=?�>=�&7
� �
 U�&W�
''=C>&7 = 7B���
?> 7 C?c: c&�?? W=cB=? = U�&-
=]7&6=>?�^��? C�?6C>7
 6�: &�>&�&W=�?CB&W& '&6?�=�&7
�=: �
 &C�&7? W=c�=6=]
_== 6?-
CB�=U_=&��&� �&W=B= C T
c�&�
'= SPARQL. 	 [20] U�?6�&�?� =�C>��'?�> (C�?6
) 6�: �
]-
�
c&>B= �� 7 &c�
C>= ]6�
7&&d�
�?�=:, = 7 �
C>�&C>= – C=C>?'� 
6'=�=C>�=�&7
�=: U
_=-
?�>&7, C =CU&�^]&7
�=?' &�>&�&W=�. 
�d=>?B>��
 =�C>��'?�>
 C&C>&=> =] >��d C�&?7: C�&� 
&�>&�&W=�, 
W?�>&7/Jena = U�=�&�?�=� – RDQL, W?�?�
>&�� B&6
, �?6
B>&�� &�>&�&W=�. 	 
[21] U�?6�
W
?>C: C=C>?'
 U&66?��B= U�&?B>=�&7
�=: (
�
�=]
 = 7=]�
�=]
_==) =��=W
_=&�-
�&W& >��c&U�&7&6
 �
 &C�&7? &�>&�&W==. 	 [22] &U=C�7
?>C: =�>?��?B>�
�^�
: C=C>?'
 '?-
6=_=�CB=d �?B&'?�6
_=� U& B�=�=�?CB&� U�
B>=B? 6�: �?�?�=: C
d
��&W& 6=
c?>
, &C�&7
�-
�
: �
 &�>&�&W== ���. 
�
�=] z>=d = U&6&c��d =CC�?6&7
�=� [23-30] U&B
]
� T=�&B&? =C-
U&�^]&7
�=? &�>&�&W=�, 
 >
B�? U�=�_=U&7 B&�_?U>�
�^�&W&, 7=]�
�^�&W& '&6?�=�&7
�=: = 
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U�&?B>=�&7
�=:, 7 �
C>�&C>=, '&6?�^�&-&�=?�>=�&7
��&W& U&6d&6
 (Model Driven 
Engineering - MDE) [31] = ?W& �?
�=]
_=�. 

MDE (=�= Model Driven Development - MDD) – z>& U&6d&6 B �
]�
c&>B? ��, =CU&�^]��-
�=� =�A&�'
_=&���? '&6?�= 7 B
�?C>7? &C�&7��d 
�>?A
B>&7, B&>&��?, 7 C7&� &�?�?6^, 
'&W�> c�>^ =CU&�^]&7
�� 6�: U&���?�=: 6��W=d '&6?�?� (�
U�='?�, C c&�?? 7�C&B&� 6?>
-
�=]
_=?�) = W?�?�
_== U�&W�
''��d B&6&7 [32, 33]. �6�&� =] C
'�d =]7?C>��d =�=_=
>=7 
MDE :7�:?>C: U&6d&6 MDA [34], CU?_=A=B
_== B&>&�&W& C>
�6
�>=]&7
�� B&�C&�_=�'&' 
OMG (Object Management Group). �
]�
c&>B
 >?&�== = =�C>��'?�>&7 6�: C&]6
�=: �� �
 &C-
�&7? &>&c�
�?�=: &�>&�&W=� &C��?C>7�:?>C: 7 �
'B
d >
B=d �
U�
7�?�=� MDE/MDD B
B: 
Ontology Driven Architecture (ODA) [35] = Ontology Driven Software Engineering (ODSE) [36]. 
y
���? �
U�
7�?�=: &C�&7
�� �
 =CC�?6&7
�=:d 7]
='&6?�C>7=: '?>&6&7 = C�?6C>7 U�&-
W�
''�&� =��?�?�== C C?'
�>=�?CB='= >?d�&�&W=:'=. 

	 6
��&� �
c&>? U�?6�
W
?>C: U&7�C=>^ zAA?B>=7�&C>^ �
]�
c&>B= U�&c�?'�&-
&�=?�>=�&7
���d �4 U�>�' 
7>&'
>=�?CB&W& 
�
�=]
 = >�
�CA&�'
_== &�>&�&W=�?CB=d '&-
6?�?� ��� C =CU&�^]&7
�=?' U�=�_=U&7 MDA/MDD-U&6d&6
. 	 B
�?C>7? ��� 7�c�
�� 6=
-
W�&C>=�?CB=? �4 6�: &U�?6?�?�=: U�=�=� U&7�?�6?�=: = �
]��T?�=: B&�C>��B_=&���d '
-
>?�=
�&7 7 �?A>?d='==. �&6 6=
W�&C>=�&7
�=?' U&�='
?>C: &U�?6?�?�=? C&C>&:�=: &cÜ?B-
>
, 7 >&' �=C�?: B&�>�&�^ C&C>&:�=:, U&=CB '?C>
 = &U�?6?�?�=? U�=�=� �
��T?�=: A��B_=-
&�=�&7
�=: (&>B
], �?=CU�
7�&C>^), U�&W�&]=�&7
�=? C&C>&:�=:. �cÜ?B>�, U&67?�W
?'�? 6=-

W�&C>=�&7
�=�, &U=C�7
�>C: 7 7=6? U&C�?6&7
>?�^�&C>= C&C>&:�=�, W6? C&C>&:�=? – z>& 
'�&�?C>7& U
�
'?>�&7 &cÜ?B>
 = =d ]�
�?�=� 7 ]
6
���� '&'?�> 7�?'?�=. �
�
'?>�� &cÜ-
?B>&7 '&W�> c�>^ B
B �=C�&7�'=, >
B = B
�?C>7?���'=, U&C�?6�=� >=U U�?&c�
6
?> 7 C7:]= 
C& C�
c&� C>��B>��=�&7
��&C>^� ���. y=�
'=B
 C&C>&:�=� '&�?> c�>^ C>��B>��=�&7
�
 7 
7=6? B�
CC&7 C&C>&:�=� (C&c�>=�), &c�C�&7�?���d z>
U
'=/C>
6=:'= �=]�?��&W& _=B�
 &cÜ-
?B>
, z>
U
'= �
]7=>=: A=]=�?CB=d (A=]=&�&W=�?CB=d) U�&_?CC&7 = >.U. = U�?6C>
7�?�
 7 7=-
6? U�=�=��&-C�?6C>7?���d &>�&T?�=�, A&�'=����=d _?U&�B= [4].  

�����������!�����"�#��
	 6
��&� �
c&>? &�>&�&W=�?CB=? '&6?�= =CU&�^]&7
�� 7 B
�?C>7? =Cd&6��d 
�>?A
B>&7 

7 U�&_?CC? C&]6
�=: 6=
W�&C>=�?CB=d �4. 4 A&�'
�^�&� >&�B= ]�?�=:, �?&cd&6='& &c?CU?-
�=>^ U�?&c�
]&7
�=? &�>&�&W=�?CB=d '&6?�?� 7 U�&W�
''��? B&6� = CU?_=A=B
_==, >& ?C>^ 
&U�?6?�=>^ &U?�
>&� U�?&c�
]&7
�=:: 

(1)� CodeOntT �: , 

W6? Ont  – &�>&�&W=�?CB
: '&6?�^; Code  – U�&W�
''��� B&6 = CU?_=A=B
_== V� = �4, >.?.: 
ISKBCode ,� . 

	 U&C�?6�?? 7�?': 
B>=7�& �
]7=7
�>C: 
7>&'
>=]=�&7
���? '?>&6� A&�'=�&7
�=: &�-
>&�&W=� �
 &C�&7? �
]�=���d =�A&�'
_=&���d =C>&��=B&7: c
] 6
���d, z�?B>�&���d >
c-
�=_ = >?BC>&7�d 6&B�'?�>&7, B&�_?U>�
�^��d '&6?�?� (Cd?', 6=
W�
'', B&�_?U>-B
�>) = >.6. 
�&6&c��? '?>&6� U&]7&�:�> U&7>&��& =CU&�^]&7
>^ c&�^T=? &cÜ�'� �
B&U�?��&� �
]�&-
�&6�&� =�A&�'
_==. ��=�='
: 7& 7�='
�=? 6
���� 
CU?B>, U�?6�
W
?>C: 6&U&��=>^ �
]�
-
c
>�7
?'�� U&6d&6 z>
U&' 
7>&'
>=�?CB&W& A&�'=�&7
�=: &�>&�&W=� �
 &C�&7? 
�
�=]
 = 
U�?&c�
]&7
�=: B&�_?U>�
�^��d '&6?�?� ���. 

�c&c����
: B&�_?U>�
�^�
: Cd?'
 U�?6�
W
?'&W& U&6d&6
 B C&]6
�=� U�&c�?'�&-
&�=?�>=�&7
���d �4 �
 &C�&7? &�>&�&W=� U&B
]
�
 �
 �=C��B? 1. 

	 B
�?C>7? _?�?7&W& :]�B
 U�&W�
''=�&7
�=: 7�c�
� CLIPS (C Language Integrated 
Production System) [37] - T=�&B& =CU&�^]�?'�� :]�B = =�C>��'?�>
�^�
: C�?6
 6�: �
]�
-
c&>B= U�&6�B_=&���d zBCU?�>��d C=C>?'. 
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�
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�=C��&B 1 -  �&�_?U>�
�^�
: Cd?'
 U�?6�
W
?'&W& U&6d&6
 

�?
�=]
_=� U&6d&6
 U�?6�
W
?>C: &C��?C>7=>^ �
 &C�&7? 
7>&�CB&W& ��: 
�� 7?c-&�=?�>=�&7
��&� U�&W�
''�&� C=C>?'� – Knowledge Base Development System 

(KBDS), &C�&7�&� ]
6
�?� B&>&�&� :7�:?>C: W?�?�
_=: &�>&�&W=� �
 &C�&7? 
>�
�CA&�'
_== �
]�=���d B&�_?U>�
�^��d '&6?�?� [38]; 

�� CU?_=
�=]=�&7
��&W& �
C>&�^�&W& �?6
B>&�
 – Personal Knowledge Base Designer (PKBD) 
[39, 40], &C�&7�&� ]
6
�?� B&>&�&W& :7�:?>C: U&66?��B
 MDA/MDD-U&6d&6
 = 

7>&'
>=�?CB
: W?�?�
_=: CRUD-=�>?�A?�C
 6�: V�. 
�&W6
 �>&��=' (1): CLIPSKB � , PKBDIS � , W6? CLIPS  – U�&W�
''��? B&6� �
 

CLIPS, PKBD – CU?_=A=B
_=: '&6?�= �4 6�: =�>?�U�?>
>&�
 PKBD. 
��?6�
W
?'�� U&6d&6 7B���
?> '&6?�=, '?>&6� = U�&W�
''��? C�?6C>7
, 7 >&' �=C�?, 

U�
7=�
 = 
�W&�=>'� 6�: U�?&c�
]&7
�=: z�?'?�>&7 &�>&�&W== 7 U�&W�
''��? B&6�. 

����$���!��	�
��%��%�	"����	�����%�"&�"��
3��� 1: `&�'=�&7
�=? &�>&�&W== ���.  
�C�&7��' �?]��^>
>&' 6
��&W& z>
U
 :7�:�>C: &�>&�&W=�?CB=? '&6?�=. 4 >&�B= ]�?�=: 

MDA-U&6d&6
 z>&> z>
U C&&>7?>C>7�?> C>
6== C&]6
�=: 7��=C�=>?�^�&-�?]
7=C='&� '&6?�= 
(Computation Independent Model - CIM). CIM &U=C�7
?> >&, �>& 6&���
 6?�
>^ C=C>?'
, �& 
CB��7
?> 7C? &U=C
�=:, C7:]
���? C �?
�=]���='= >?d�&�&W=:'=, �>&c� &c?CU?�=>^ '
BC=-
'
�^��� �?]
7=C='&C>^ '&6?�= &> CU&C&c&7 �?
�=]
_==. 	 C���&C>=, CIM U�?6C>
7�:?> C&-
c&� �
C>^ >?d�=�?CB&W& ]
6
�=:, &U=C�7
���� '&6?�^ ��� = z�?'?�>� U�&W�
''�&� C=-
C>?'�. 	 U�?6�
W
?'&' U&6d&6? CIM �?
�=]&7
�
 7 A&�'? &�>&�&W==. �
B B
B B�
CC C&]6
7
-
?'�d C=C>?' =]7?C>?� 
U�=&�=, >& U&�^]&7
>?�� �?&cd&6='& U&C>�&=>^ >&�^B& &�>&�&W=� 
���, B&>&�
: C&6?��=> &C�&7��? U&�:>=:, =d C7&�C>7
 = &>�&T?�=:. 4 >&�B= ]�?�=: C>
�-
6
�>�&� '?>&6&�&W== �
]�
c&>B= C=C>?', &C�&7
���d �
 ]�
�=:d [41], z>&> z>
U C&&>7?>C>7�-
?> z>
U
' =6?�>=A=B
_==, U&���?�=: = B&�_?U>�
�=]
_== ]�
�=�. 

y�: �?T?�=: ]
6
� 6
��&W& z>
U
 '&W�> c�>^ =CU&�^]&7
�� =�C>��'?�>� &�>&�&W=�?-
CB&W& '&6?�=�&7
�=: (�
U�='?�, Protégé = 6�.). 	 C>
>^? U�?6�
W
?>C: 
7>&'
>=]=�&7
>^ 6
�-

��>&�&W=: 

�&�_?U>�
�^��? '&6?�= 

V
]� 6
���d 
y&B�'?�>� 

`&�'=�&7
�=? &�>&�&W== 

y&c
7�?�=? U�
7=� 

V
]
 ]�
�=� 

4U?_=A=B
_== �4 
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'&+&����%��
	 �H&�&��	�	���( �)&+&�7	�K��	� �+&L&�L���

��� z>
U U�= U&'&�= C�?6C>7 KBDS, B&>&��� U&]7&�:?> C&]6
7
>^ U�&W�
''��? B&'U&�?�-
>� ('&6��=-B&�7?�>&��) �4, &c?CU?�=7
��=? 
7>&'
>=�?CB&? A&�'=�&7
�=? &�>&�&W=� �
 
&C�&7? U�?&c�
]&7
�=: �
]�=���d B&�_?U>�
�^��d '&6?�?�, U�?6C>
7�?���d 7 XML-
U&6&c��d A&�'
>
d. 	 �
C>�&C>=, z>& '&W�> c�>^ 6=
W�
''� B�
CC&7 UML (Unified Modeling 
Language) 7 A&�'
>? XMI =�= B&�_?U>-B
�>� IHMC CmapTools 7 A&�'
>? XTM. �
B=' &c�
-
]&', �
CT=�=' (1): 

(2)� CodeOntCMT ��: , 

W6? CM  – =Cd&6�
: B&�_?U>�
�^�
: '&6?�^. 
`&�'
�=]&7
��&? &U=C
�=? C>��B>��� &�>&�&W=�?CB&� '&6?�= U�?6C>
7�?�& 7 [42]. 

y
��
: '&6?�^ U&]7&�:?> 
cC>�
W=�&7
>^C: &> &C&c?��&C>?� &U=C
�=: ]�
�=� 7 �
]�=���d 
���, =CU&�^]�?'�d U�= �?
�=]
_== &�>&�&W=�, = d�
�=>^ ]�
�=: 7 C&cC>7?��&' �?]
7=C=-
'&' A&�'
>?. ��= z>&' KBDS U�?6&C>
7�:?> 6&U&��=>?�^��� 7&]'&��&C>^ 7�W��]B= (zBC-
U&�>
) CA&�'=�&7
��&� &�>&�&W=�?CB&� '&6?�= 7 A&�'
> OWL [45]. �
B=' &c�
]&', �
]�
-
c&>
���? �
 &C�&7? B&�_?U>�
�^��d '&6?�?� &�>&�&W== '&W�> c�>^ =CU&�^]&7
�� 7 6��W=d 
U�=�&�?�=:d. 

3��� 2: �
]�
c&>B
 &�>&�&W=� = U�
7=�.  
�C�&7��'= �?]��^>
>
'= 6
��&W& z>
U
 :7�:�>C: A&�'
�=]&7
���? &U=C
�=: z�?'?�>&7 

U�&6�B_=&��&� '&6?�= V� = �4. 4 >&�B= ]�?�=: MDA-U&6d&6
 z>&> z>
U C&&>7?>C>7�?> C>
-
6== C&]6
�=: U�
>A&�'&-�?]
7=C='&� '&6?�= (Platform Independent Model - PIM). 	 U�?6�
-
W
?'&' U&6d&6? PIM &U=C�7
?> �&W=�?CB=? U�
7=�
 (U�&6�B_==), B&>&��? U&���?�� 7 �?-
]��^>
>? 
7>&'
>=]=�&7
��&W& U�?&c�
]&7
�=: CIM. �
B=' &c�
]&', >
BC&�&'=: &�>&�&W=-
�?CB=d U&�:>=� U�?&c�
]�?>C: 7 �
c&� A
B>&7 = z�?'?�>&7 U�
7=� (>
B=d B
B �C�&7=: = 6?�-
C>7=:), 
 U�=�=��&-C�?6C>7?���? &>�&T?�=: U�?&c�
]��>C: 7 U�
7=�
. `
B>=�?CB=, &C�-
�?C>7�:?>C: B&'c=�
_=: &�>&�&W=�?CB=d ]�
�=� C U�
7=�
'=. PIM &c?CU?�=7
?> 6&C>
>&�-
��� C>?U?�^ �?]
7=C='&C>= &> C�?6C>7 �?
�=]
_==, �>&c� 7  6
�^�?�T?' ?� &>&c�
]=>^ �
 
&6�� =�= �?CB&�^B& U�&W�
''��d U�
>A&�'. 

	=]�
�^�&? '&6?�=�&7
�=? :7�:?>C: &6�=' =] &C�&7��d 
CU?B>&7 '?>&6&�&W== 
MDA/MDD. ��= z>&' MDA >�
6=_=&��& =CU&�^]�?> :]�B UML [44]. �6�
B& UML �? U�?6-
�
]�
�?� 6�: �
W�:6�&W& = &6�&]�
��&W& U�?6C>
7�?�=: U�=�=��&-C�?6C>7?���d C7:]?� 7 
7=6? U�
7=�. y�: �C>�
�?�=: 6
��&W& �?6&C>
>B
 U�?6�
W
?>C: =CU&�^]&7
>^ &�=W=�
�^��� 

7>&�CB�� W�
A=�?CB�� �&>
_=� – Rule Visual Modeling Language (RVML) [45] 6�: 7=]�
�^-
�&W& U�?6C>
7�?�=: �&W=�?CB=d U�
7=� (U�&6�B_=�). �>
 �&>
_=: U&]7&�:?> &U=C�7
>^ U�=-
�=��&-C�?6C>7?���? C7:]=, 
cC>�
W=��:C^ &> &C&c?��&C>?� B&�B�?>��d :]�B&7 U�&W�
''=-
�&7
�=: V� U�&6�B_=&��&W& >=U
. 

3��� 3: ��
>A&�'&-&�=?�>=�&7
��
: '&6=A=B
_=: U�&6�B_=&��&� '&6?�= V�.  
�C�&7��'= �?]��^>
>
'= 6
��&W& z>
U
 :7�:?>C: U�
>A&�'&-&�=?�>=�&7
��&? (&�=?�-

>=�&7
��&? �
 &U�?6?������ ���) &U=C
�=? z�?'?�>&7 U�&6�B_=&��&� '&6?�= V�. 4 >&�B= 
]�?�=: MDA-U&6d&6
 z>&> z>
U C&&>7?>C>7�?> C>
6== C&]6
�=: U�
>A&�'&-]
7=C='&� '&6?�= 
(Platform Specific Model, PSM). PSM &cÜ?6=�:?> CU?_=A=B
_== 7 PIM C 6?>
�:'=, �?&cd&6=-
'�'= 6�: &U�?6?�?�=: >&W&, B
B C=C>?'
 =CU&�^]�?> &U�?6?������ >=U U�
>A&�'�. PSM 
U&]7&�:?> ��=>�7
>^ &C&c?��&C>= &U�?6?����&W& ��� (7 �
T?' C���
? - z>& CLIPS), >
B=? 
B
B U�=&�=>?>� U�
7=�, ]�
�?�=: «U& �'&��
�=�» 6�: C�&>&7 = >.6. y�: U&C>�&?�=: PSM 
>
B�? =CU&�^]�?>C: RVML. 4 >&�B= ]�?�=: C>
�6
�>�&� '?>&6&�&W== �
]�
c&>B= C=C>?', &C-
�&7
���d �
 ]�
�=:d [41], z>
U� 2 = 3 C&&>7?>C>7��> A&�'
�=]
_== ]�
�=�. 

3��� 4: �?�?�
_=: U�&W�
''��d B&6&7 = CU?_=A=B
_=�.  
�C�&7��'= �?]��^>
>
'= z>&W& z>
U
 :7�:�>C: B&6 V� 7 A&�'
>? CLIPS = CU?_=A=B
_=: 

'&6?�= �4 6�: =�>?�U�?>
>&�
 PKBD. ��= z>&' C��?C>7�?> 7&]'&��&C>^ U&���?�=: 
CU?_=A=B
_=� 7 67�d A&�'
d: 
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�� 7 7=6? >=U=]=�&7
���d >?BC>&7�d A
��&7 (C'. >
c�=_� 1, 2) - =CU&�^]�?>C: 6�: 
C&7'?C>='&C>= C c&�?? �
��='= �
]�
c&>B
'= 
7>&�&7, 7 �
C>�&C>=, C U�&W�
''�&� 
C=C>?'&� 6�: U&66?��B= U�&7?6?�=: zBCU?�>=]� U�&'�T�?��&� c?]&U
C�&C>= [46]; 

�� 7 7=6? XML-A
��&7 (>
c�=_
 3) A&�'
>
 PKBD. 

�
c�=_
 1 - 4>��B>��
 >=U=]=�&7
��&W& A
��
 6�: &U=C
�=: T
c�&�
 A
B>
 

3������ 4���� ��
	��
� ��
��� 
[Metadata] �
W&�&7&B A
��
 [Metadata] 

;description �U=C
�=? T
c�&�
 ;�
c��6
?'�? 
U&7�?�6?�=: 

tempale_name= 
<template name> 

�': T
c�&�
, U&�? =CU&�^]�?>C: 6�: C=�>?]=�&7
�=: 
W�
A=�?CB&W& U&�^]&7
>?�^CB&W& =�>?�A?C
 = 
U�&W�
''��d B&6&7 

tempale_name=Damage 

edited_by_user= 
<No|Yes> 

��C>��B_=: 6�: W?�?�
>&�
 U&�^]&7
>?�^CB&W& 
=�>?�A?�C
, &U�?6?�:��
: 7&]'&��&C>^ C&]6
�=: 
A&�' �?6
B>=�&7
�=: 6�: 6
��&W& T
c�&�
 

edited_by_user=No 

[Fields] �
W&�&7&B �
]6?�
 &U=C
�=: C�&>&7 T
c�&�
 [Fields] 

<slot_name>= 
<datatype> 

�U=C
�=? C�&>
, W6? <slot_name> – 7��>�?��?? =':, 
=CU&�^]�?'&? 6�: W?�?�
_== W�
A=�?CB&W& 
U&�^]&7
>?�^CB&W& =�>?�A?�C
 = B&6&7 �
 CLIPS; 
<datatype> = string | integer | float | 
<=':_U?�?'?��&�_=]_CU=CB
 ]�
�?�=�>, W6? 
<=':_U?�?'?��&�_=]_CU=CB
 ]�
�?�=�> = <]�
�?�=?>; 
...; <]�
�?�=?> &U�?6?�:?>C: 7 �
]6?�? «Values» 

dam-type=string 
dam-orientation=val3:1 

[Captions] 
�
W&�&7&B �
]6?�
 6�: �
='?�&7
�=� C�&>&7 T
c�&�
, 
B&>&��? &>&c�
�
�>C: �
 U&�^]&7
>?�^CB=d A&�'
d = 
=CU&�^]��>C: 6�: '��^>=:]�B&7&� U&66?��B= 

[Captions] 

<slot_name> = 
<name> �U=C
�=? C�&>
 

form=Exist damage 
dam-type=Type of the 
damage 

[Values] �
W&�&7&B �
]6?�
 &U=C
�=: 7&]'&���d ]�
�?�=� 
C�&>&7 [Values] 

<value_name> =  
<value_1>,…, 
<value_N> 

�U=C
�=? 7&]'&���d ]�
�?�=� C�&>&7 Val3:1=LONGITUDINAL, 
CROSS-SECTION 

�
c�=_
 2 - 4>��B>��
 >=U=]=�&7
��&W& A
��
 6�: &U=C
�=: T
c�&�
 U�
7=�
 

3������ 4���� ��
	��
� ��
��� 
[Generalized rules] �
W&�&7&B A
��
 [Generalized rules] 

#<Name of the process> 
 

�
='?�&7
�=? 6?W�
6
_=&��&W& U�&_?CC
, 
B&>&��� &U=C�7
?>C: U�
7=�&'. y
��&? 
=': &>&c�
�
?>C: �
 A&�'
d U&�^]&7
>?�:. 

#Corrosion cracking 
 

##<Name of the process 
modification> 

�
='?�&7
�=? '&6=A=B
_== U�&_?CC
 =�= 
U&6U�&_?CC
. y
��&? =': &>&c�
�
?>C: �
 
A&�'
d U&�^]&7
>?�:. 

##1  

<rule_name> = <title> : <template 
names from the rule conditions> : 
<template names from the rule 
actions> 
 

<rule_name> – =': U�
7=�
, =CU&�^]�?'&? 
6�: C=�>?]
 z�?'?�>&7 U&�^]&7
>?�^CB&W& 
=�>?�A?�C
 = B&6&7 CLIPS, 
<title> – =': U�
7=�
, &>&c�
�
?'&? �
 
A&�'
d U&�^]&7
>?�:, 
<template names from the rule conditions> = 
<template_name>, …, <template_name>. 

fail-mechanism-fail-ky = 
Rule_for defenition_ 
of_the_failure_ mechanism:  
exist-meh-des,exist-des: 
exist-meh-fail 
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�
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 3 - 4>��B>��
 XML-A
��
 A&�'
>
 PKBD 

3������ 4���� ��
	��
� 

<KnowledgeBase/>  �U=C
�=? V�, C&6?��=> &C�&7��? 7�&�?���? z�?'?�>�: <Templates/> – T
c�&�� 
A
B>&7; <Facts/> – A
B>�; <Rules/> – U�
7=�
; <GRules/> – T
c�&�� U�
7=�. 

<Template/> 
�U=C
�=? T
c�&�
, C&6?��=> 7�&�?���? z�?'?�>�: <ID/> – =6?�>=A=B
>&�; <Name/> 
– =': 6�: A&�' U&�^]&7
>?�:; <ShortName/> –=': 6�: W?�?�
>&�
 A&�' U&�^]&7
>?�: 
= B&6
 CLIPS; <Description/> – &U=C
�=?; <Slots/> – C�&>�.  

<Slot/> 

�U=C
�=? C�&>
, C&6?��=> 7�&�?���? z�?'?�>�: <Name/> – =': 6�: A&�' 
U&�^]&7
>?�:; <ShortName/> – =': 6�: W?�?�
>&�
 A&�' U&�^]&7
>?�: = B&6
 CLIPS; 
<Description/> – &U=C
�=?; < Value/> – ]�
�?�=?, 7 ]
7=C='&C>= &> U�=�
6�?��&C>= 
C�&>
 T
c�&�� =�= A
B>�, z>& '&�?> c�>^ �=c& ]�
�?�=? «U& �'&��
�=�», �=c& 
A
B>=�?CB&? ]�
�?�=?; < DataType/> – >=U 6
���d; < Constraint/> – &W�
�=�?�=? �
 
]�
�?�=?. 

<Fact/> �U=C
�=? A
B>
 
�
�&W=��& &U=C
�=� T
c�&�
. 

<GRule/> 

�U=C
�=? T
c�&�
 U�
7=�
, C&6?��=> 7�&�?���? z�?'?�>�: <ID/> – =6?�>=A=B
>&�; 
<Name/> – =': 6�: A&�' U&�^]&7
>?�:; <ShortName/> – =': 6�: W?�?�
>&�
 A&�' 
U&�^]&7
>?�: = B&6
 CLIPS; <Description/> – &U=C
�=?; < Salience/> – 7
��&C>^ 
U�
7=�
 =�= ?W& U�=&�=>?>; < Conditions/> – &U=C
�=? �C�&7=�; < Actions/> – &U=C
�=? 
6?�C>7=�. 

<Rule/> �U=C
�=? U�
7=�
 
�
�&W=��& &U=C
�=� T
c�&�
 U�
7=�
. 
 

3��� 5: �?C>=�&7
�=? V� = �4.  
�
 6
��&' z>
U? U&���?���? U�&W�
''��? B&6� = CU?_=A=B
_== >?C>=���>C: 7 PKBD C 

=CU&�^]&7
�=?' 7C>�&?��&� '
T=�� 7�7&6
 CLIPS. �&�^]&7
>?�^ (zBCU?�> ���) 
�
]�
c
>�7
?> >&�^B& CIM = PIM. ��= �
]�
c&>B? PSM >�?c�?>C: ��
C>=? CU?_=
�=C>
 7 
&c�
C>= =��?�?�== ]�
�=�. �U=C
��
: U&C�?6&7
>?�^�&C>^ z>
U&7 B&�_?U>�
�^�& C&7U
6
?> 
C& «C>
�6
�>��'» U&6d&6&' MDA, �& C&6?��='&? z>
U&7 U?�?&U�?6?�:?>C: 7 C&&>7?>C>7== 
C& CU?_=A=B&� C&]6
�=: V� = �4. 

��'���	�
����!�������"	�	��
��&_?CC �
]�
c&>B= �� �
 &C�&7? MDA-U&6d&6
 U�?6C>
7�:?> C&c&� 

U&C�?6&7
>?�^�&C>^ '&6?�^��d U�?&c�
]&7
�=� &> c&�?? 
cC>�
B>��d '&6?�?� B '?�?? 

cC>�
B>��': CodePSMPIMCIM ��� . 	 C&&>7?>C>7== C U�?6�
W
?'&� 
U&C�?6&7
>?�^�&C>^� z>
U&7 C&]6
�=: V� = �4, '&6?�^��? U�?&c�
]&7
�=: 7�W�:6:> 
C�?6���=' &c�
]&': CodeRVMLOntCM ��� . 

s>&��=' &U?�
>&�� U�?&c�
]&7
�=: =] (1) = (2): 
(3)� CodeRVMLRVMLONTONTCM TTTT ���� ,, , ONTXML

ONTCM MMT �� : , 
RVMLONT

RVMLONT MMT �� : , CodeMT RVML
CodeRVML �� : , 

W6? ONTCMT �  – z>& &U?�
>&� U�?&c�
]&7
�=: =Cd&6�&� B&�_?U>�
�^�&� '&6?�= 7 &�>&�&W=�; 

RVMLONTT �  – &U?�
>&� U�?&c�
]&7
�=: &�>&�&W== 7 RVML-'&6?�^; CodeRVMLT �  – &U?�
>&� 
U�?&c�
]&7
�=: RVML-'&6?�= 7 _?�?7&� B&6; XMLM  – U�?6C>
7�?�=? =Cd&6�&� 
B&�_?U>�
�^�&� '&6?�= 7 7=6? XML-6&B�'?�>
; ONTM  – &�>&�&W=�?CB
: '&6?�^; RVMLM  – 
RVML-'&6?�^ 6�: U�?6C>
7�?�=: �&W=�?CB=d U�
7=� (U�&6�B_=�); Code  – U�&W�
''��� B&6 
V� = CU?_=A=B
_== �4. 

��?&c�
]&7
�=? '&6?�?� U�?6C>
7�:?> C&c&� 
7>&'
>=�?CB�� W?�?�
_=� _?�?7&� 
'&6?�= =] =Cd&6�&� '&6?�= 7 C&&>7?>C>7== C �
c&�&' U�
7=� U�?&c�
]&7
�=:. ��
7=�& 
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U�?&c�
]&7
�=: – z>& &U=C
�=? >&W&, B
B &6�
 =�= �?CB&�^B& B&�C>��B_=� �
 =Cd&6�&' :]�B? 
'&W�> c�>^ U�?&c�
]&7
�� 7 &6�� =�= �?CB&�^B& B&�C>��B_=� �
 _?�?7&' :]�B? [34]. R&��& 
7�6?�=>^ �:6 &C�&7��d �
U�
7�?�=� 7 &c�
C>= '&6?�^��d >�
�CA&�'
_=� [47]: 
�� =CU&�^]&7
�=? :]�B&7 >�
�CA&�'
_== '&6?�?� &c�?W& �
]�
�?�=:, �
U�='?�, 

Query/View/Transformation (QVT), ATLAS Transformation language (ATL), Epsilon = 6�.; 
�� =CU&�^]&7
�=? :]�B&7, &C�&7
���d �
 W�
A&7�d W�
''
>=B
d, �
U�='?�, VIsual 

Automated model TRAnsformations (VIATRA2), Graph REwriting And Transformation 
(GReAT), Henshin = 6�.; 

�� =CU&�^]&7
�=? :]�B&7 6�: U�?&c�
]&7
�=: XML-6&B�'?�>&7, �
U�='?�, eXtensible 
Stylesheet Language Transformations (XSLT), XQuery = 6�.; 

�� =CU&�^]&7
�=? 6?B�
�
>=7��d = U�&_?6����d :]�B&7 U�&W�
''=�&7
�=:. 
	 U�?6�
W
?'&' U&6d&6? &U?�
>&� ONTCMT �  �?
�=]�?>C: C U&'&�^� 6?B�
�
>=7�&W& 

U�?6'?>�&-&�=?�>=�&7
��&W& :]�B
 – Transformation Model Representation Language (TMRL) 
[48]. y
���� :]�B =CU&�^]�?>C: 7 KBDS = &U=C�7
?> '&6?�^ (C_?�
�=�) >�
�CA&�'
_==, 
U�?6C>
7�:���� C&c&� C&7&B�U�&C>^ U�
7=� U�?&c�
]&7
�=: (�C>
�&7�?���d C&&>7?>C>7=� 
'?�6� z�?'?�>
'= =Cd&6�&� = _?�?7&� '?>
'&6?�=) C &U�?6?�����' U�=&�=>?>&' 
(&�?��6�&C>^�) 7�U&��?�=: B
�6&W& U�
7=�
. 

`&�'=�&7
�=? &�>&�&W=�?CB=d '&6?�?� �
 &C�&7? U�?&c�
]&7
�=: B&�_?U>�
�^��d 
U�?6'?>��d '&6?�?� = U&C�?6���=' zBCU&�>&' 7 OWL-A&�'
> '&��& U�?6C>
7=>^ 7 7=6? 
C�?6���?� U&C�?6&7
>?�^�&C>= 6?�C>7=� (C'. �=C��&B 2). 

 
�=C��&B 2 - ��&_?CC A&�'=�&7
�=: OWL-&�>&�&W=� 

 

1. 4&]6
�=? B&�_?U>�
�^��d '&6?�?� C�?6C>7
'= 7�?T�=d 
U�&W�
'' (CASE-C�?6C>7
 = 6�.) 

2. ��?6C>
7�?�=? B&�_?U>�
�^��d '&6?�?� 7 A&�'
>? XML, 
=CU&�^]�: 7�?T�=? U�&W�
''�

3. 
�
�=] = U�?&c�
]&7
�=? B&�_?U>�
�^��d '&6?�?� 
U�?6C>
7�?���d 7 A&�'
>? XML (KBDS) 

4. 4=�>?] (W?�?�
_=:) &�>&�&W=�?CB&� '&6?�=
(KBDS) 

5. 	=]�
�=]
_=: = '&6=A=B
_=: &�>&�&W=�?CB&� '&6?�= (KBDS) 

6. �?�?�
_=: B&6
 &�>&�&W== 7 A&�'
>? OWL (KBDS) 



.F+��>&�&W=:�U�&?B>=�&7
�=:/�>&'�H/�%2(28)@.,<H

'&+&����%��
	 �H&�&��	�	���( �)&+&�7	�K��	� �+&L&�L���

1)� U&�^]&7
>?�^ (zBCU?�>) C&]6
�> B&�_?U>�
�^��� '&6?�^ C =CU&�^]&7
�=?' «U�?6'?>��d» 
�&>
_=�, U�?6C>
7�:��=d C&c&� �6&c��� = U&�:>��� 6�: CU?_=
�=C>
-U�?6'?>�=B
 
CU&C&c U�?6C>
7�?�=: ]�
�=� (�
U�='?�, B&�_?U>�
�^��? B
�>�, =�>?��?B>-B
�>� =�= 
B
�>� ]�
�=�, 6=
W�
''� 	?��
 = �C=B
7�, 6?�?7^: C&c�>=�, &>B
]&7 = 6�.).  

2)� U�&=Cd&6=> 
7>&'
>=�?CB&? U�?6C>
7�?�=? = C&d�
�?�=? U&C>�&?���d B&�_?U>�
�^��d 
'&6?�?� 7 A&�'
>? XML. y�: z>&� _?�= '&W�> =CU&�^]&7
>^C: �
]�=���? U�&W�
''��? 
C�?6C>7
 (�?6
B>&��), 7 �
C>�&C>= CASE-C�?6C>7
, B&>&��? U&]7&�:�> C&d�
�:>^ z>= 
B&�_?U>�
�^��? '&6?�= 7 XML-U&6&c��d A&�'
>
d. 

3)� U&C>�&?��
: '&6?�^ ='U&�>=��?>C: (]
W���
?>C:) 7 KBDS, W6? U�= U&'&�= 
CU?_=
�^�&W& U�&W�
''�&W& B&'U&�?�>
 ('&6��:-B&�7?�>&�
) &C��?C>7�:?>C: 
�
�=] 
XML-C>��B>��� B&�_?U>�
�^�&� '&6?�=, 7 �?]��^>
>? B&>&�&W& 
7>&'
>=�?CB= 
=]7�?B
�>C: U&�:>=: ���, =d C7&�C>7
 = &>�&T?�=:. 

4)� 
7>&'
>=�?CB= W?�?�=��?>C: &�>&�&W=�?CB
: '&6?�^ �
 &C�&7? =]7�?�����d U&�:>=� = 
&>�&T?�=�. 

5)� U&���?���� &�>&�&W=�?CB�� '&6?�^ '&��& '&6=A=_=�&7
>^ = 7=]�
�=]=�&7
>^, 
=CU&�^]�: CU?_=
�^��� W�
A=�?CB=� �?6
B>&�, 7d&6:�=� 7 C&C>
7 KBDS. 

6)� W?�?�=��?>C: B&6 &�>&�&W== 7 A&�'
>? OWL (7 6
��&� �
c&>? �
CC'
>�=7
?>C: 
W?�?�
_=: OWL-B&6
, C&&>7?>C>7���?W& C=�>
BC=C� RDF/XML). 

��?&c�
]&7
�=: RVMLONTT �  = CodeRVMLT �  �?
�=]&7
�� C U&'&�^� U�&_?6����d :]�B&7 
U�&W�
''=�&7
�=: = CB��>� &> U&�^]&7
>?�:. 

��?6�
W
?'�� U&6d&6 �?
�=]�?>C: 7 7=6? U�&>&>=U&7 U�&W�
''��d C�?6C>7: KBDS [38] 
= PKBD [39, 40], B&>&��? 7]
='&6?�C>7��> �?�?] API. ��= z>&' KBDS &c?CU?�=7
?> U&���� 
U&66?��B� z>
U&7 1 = 2 U�?6�
W
?'&W& U&6d&6
 = W?�?�
_=� OWL-&�>&�&W=�. PKBD 
&c?CU?�=7
?> �
C>=���� U&66?��B� z>
U&7 2-5, 
 >
B�? W?�?�
_=� = =�>?�U�?>
_=� 
CU?_=A=B
_=� �4 = B&6&7 V�. 

2 @��$������ =�&9�&� ' ��5��4��'� &�����7����7'�� �/ " ��H��9�$�� 
�C�&7�&� U�=�=�&� U&7�?�6?�=: = �
]��T?�=: B&�C>��B_=&���d '
>?�=
�&7 7 

�?A>?d='=�?CB&' &c&��6&7
�== :7�:�>C: 6?W�
6
_=&���? U�&_?CC� (y�), U�?6C>
7�:��=? 
C&c&� A=]=B&-d='=�?CB=? U�&_?CC�, &c�C�&7�?���? B
B �
]�=���'= >?d�&�&W=�?CB='= 
U�&_?CC
'=, >
B = C>��B>����'=, U�&=]7&6C>7?���'= = zBCU��
>
_=&���'= �
��T?�=:'=, 
B&>&��? 7�]�7
�> &>B
]� '?d
�=�?CB=d = �?A>?d='=�?CB=d C=C>?' =�= 
UU
�
>&7 [49]. 
�
�6�� y� d
�
B>?�=]�?>C: '?d
�=]'&' = B=�?>=B&�. R?d
�=]' y� U�?6C>
7�:?> C&c&� 
�
c&� C7&�C>7 >?d�&�&W=�?CB&W& &cÜ?B>
 = 7�=:��=d A
B>&�&7. �U=C
�=? B=�?>=B= 
7B���
?> 7 C?c:: C&c�>=:, U
�
'?>�� C&c�>=�, A��B_=&�
�^��? &>�&T?�=: 6�: &U�?6?�?�=: 
U
�
'?>�&7 C&c�>=: 7 &U�?6?������ '&'?�> 7�?'?�=. 

��
��� =���� 1. `&�'=�&7
�=? &�>&�&W== ��� &C��?C>7�:?>C: C =CU&�^]&7
�=?' 
B&�_?U>�
�^�&� '&6?�= 6=�
'=B= >?d�=�?CB=d C&C>&:�=� [50]. 	 B
�?C>7? =C>&��=B
 
B&�_?U>�
�^��d '&6?�?� 7 7=6? B&�_?U>�
�^��d B
�> =CU&�^]&7
�&C^ IHMC CmapTools. 
�&C>�&?���? B&�_?U>-B
�>� &U=C�7
�> �
]�=���? 7=6� y� �
 C>
6=:d U&7�?�6?�=:, 
�
]��T?�=: = &>B
]
. `�
W'?�> B&�_?U>-B
�>�, &U=C�7
��=� >
BC&�&'=� U&�:>=: 
>?d�=�?CB&W& &cÜ?B>
, U�?6C>
7�?� �
 �=C��B? 3.  

`�
W'?�>� 
�
�=]=��?'�d B&�_?U>-B
�>, &U=C�7
��=d '?d
�=]' y� «7&6&�&6�&? 
&d��U�=7
�=?» = ?W& B=�?>=B� �
 C>
6== U&7�?�6?�=:, U�?6C>
7�?�� �
 �=C��B
d 4 = 5. ��= 
z>&' =?�
�d=: U&�:>=� &U=C�7
?>C: U�>�' �C>
�&7�?�=: :7�&W& &>�&T?�=: «='??> 
U&6B�
CC», 
 &>�&T?�=: >=U
 «='??> C7&�C>7&» = «='??>» &c&]�
�
�> �
�=�=? :7��d C7:]?� 
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'?�6� B&�_?U>&' = ?W& C7&�C>7&'. 	C? &C>
�^��? C7:]= '&W�> c�>^ =�>?�U�?>=�&7
�� B
B 
U�=�=��&-C�?6C>7?���? &>�&T?�=:. 

 
 

 
�=C��&B 3 - `�
W'?�> B&�_?U>-B
�>� &U=C
�=: >?d�=�?CB&W& &cÜ?B>
 

4A&�'=�&7
���? B&�_?U>-B
�>� C&d�
�:�=C^ 7 7=6? XML-6&B�'?�>&7. �&�:>=:, =d 
C7&�C>7
 = &>�&T?�=:, =]7�?�����? =] 6
���d XML-6&B�'?�>&7, &>&c�
�
�=C^ 7 
&�>&�&W=�?CB�� '&6?�^. �&���?��
: &�>&�&W=: U�?6C>
7�?�
 = '&6=A=_=�&7
�
 C 
=CU&�^]&7
�=?' 7=]�
�^�&W& �?6
B>&�
 &�>&�&W=�?CB=d '&6?�?� KBDS (C'. �=C��&B 6). 
 

 
�=C��&B 4 - `�
W'?�> B&�_?U>-B
�>� C>��B>��� y� 



.Fa��>&�&W=:�U�&?B>=�&7
�=:/�>&'�H/�%2(28)@.,<H

'&+&����%��
	 �H&�&��	�	���( �)&+&�7	�K��	� �+&L&�L���

 
�=C��&B 5 - `�
W'?�> B&�_?U>-B
�>�, B&�B�?>=]=����?� y� «7&6&�&6�&? &d��U�=7
�=?» 

 
�=C��&B 6 - `�
W'?�> U&���?��&� &�>&�&W=�?CB&� '&6?�= (7=]�
�^��� �?6
B>&� &�>&�&W=� KBDS) 

4�?6C>7
'= KBDS CA&�'=�&7
��
: &�>&�&W=�?CB
: '&6?�^ '&�?> c�>^ zBCU&�>=�&7
�
 
7 A&�'
> OWL. `�
W'?�> CW?�?�=�&7
��&W& OWL-B&6
 (&U=C
�=? B�
CC&7, &cÜ?B>��d 
C7&�C>7 = C7&�C>7 ]�
�?�=�), C&&>7?>C>7���?W& �=C��B
' 3-5, U�?6C>
7�?� �=�?. 
�
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�^]HU
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�
��]W�H���
�^]HU
IM����@ "'9�&)'�G 8.57)'���
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	�
I
�	��:07!�D&�-52_'D? )�0.��3��
�3
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�
��]W�H���
�^]HU
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���
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� 2-3. 
�
�=] = =�>?W�
_=: &�>&�&W=�?CB&� '&6?�= C U�
7=�
'=, 
7=]�
�=]
_=: = '&6=A=B
_=: U&���?���d U�&6�B_=�. 	 ]
7=C='&C>= &> >=U
 z�?'?�>
 CIM 
U&�:>=: U�?&c�
]&7�7
�>C: 7 A
B>� = U�
7=�
 6�: 6
�^�?�T=d '&6=A=B
_=� U&�^]&7
>?�?' 
7 RVML-�?6
B>&�? (C'. �=C��B= 7 = 8). 

��
��� =���� 4. `&�'=�&7
�=? PSM = W?�?�
_=: B&6
 C =CU&�^]&7
�=?' PKBD 
7B���
?>, C &6�&� C>&�&��, 
6
U>
_=� 6=
W�
'' RVML B CLIPS = W?�?�
_=� U�&W�
''�&W& 
B&6
 CLIPS, C 6��W&� C>&�&�� – C=�>?] CU?_=A=B
_=� �4 (C'. �=C��&B 9) 6�: 
=�>?�U�?>
>&�
, B&>&��� &c?CU?�=7
?> W?�?�
_=� U&�^]&7
>?�^CB&W& =�>?�A?�C
 6�: 
C&]6
�=:, �>?�=:, &c�&7�?�=: = �6
�?�=: (CRUD) z�?'?�>&7 U�&6�B_=&��&� V� (C'. �=C��&B 
10) = 7]
='&6?�C>7=: U�&W�
''��d B&'U&�?�>&7. 
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)       c) 

�=C��&B 9 - ��='?� CW?�?�=�&7
���d CU?_=A=B
_=�: 
) >=U=]=�&7
���� >?BC>&7�� A
��, c) XML-A
��  

 
��
��� =���� 5. ��&7?�B
 �
]�
c&>
���d V� = �4 7�U&��:?>C: zBCU?�>&' C U&'&�^� 

�&W=�?CB=d U�
7=� 7�7&6
 (C'. �=C��&B 11). 	&]'&�?� 7&]7�
> B &6�&'� =] U�?6�6��=d 
z>
U&7 7 C&&>7?>C>7== C �?]��^>
>
'= >?C>=�&7
�=:. 
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»  

 
�=C��&B 11 - ��='?� U&�^]&7
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B>=7=�&7
���d U�
7=�  



.Fg��>&�&W=:�U�&?B>=�&7
�=:/�>&'�H/�%2(28)@.,<H

'&+&����%��
	 �H&�&��	�	���( �)&+&�7	�K��	� �+&L&�L���

-�'�<����� 
	 C>
>^? &U=C
� U&6d&6 B �
]�
c&>B? U�&c�?'�&-&�=?�>=�&7
���d �4 6=
W�&C>=�?CB&W& 

>=U
 C =CU&�^]&7
�=?' &�>&�&W=�. ��?6�
W
?'�� U&6d&6 &C�&7
� �
 U�=�_=U
d 
MDE/MDD/MDA = =d '&6=A=B
_== 7 B&�>?BC>? =��?�?�== ]�
�=�, �
 =CU&�^]&7
�== 
&�>&�&W=� 7 B
�?C>7? 7��=C�=>?�^�&-�?]
7=C='&� '&6?�=. ��&_?CC C&]6
�=: &�>&�&W== 

7>&'
>=]=��?>C: U�>�' 
�
�=]
 = U�?&c�
]&7
�=: B&�_?U>�
�^��d '&6?�?� ��� 7 7=6? 
B&�_?U>-B
�>, U�?6C>
7�?���d 7 A&�'
>? XML, C U&C�?6���?� 7&]'&��&C>^� 7�W��]B= 
CA&�'=�&7
���d &�>&�&W=� 7 A&�'
> OWL. 	 U�&_?CC? �
]�
c&>B= '&6?�?� =CU&�^]�?>C: 
RVML, 
 7 B
�?C>7? _?�?7�d U�
>A&�' – CLIPS = PKBD. �&6d&6 U&]7&�:?> &d7
>=>^ 7C? 
z>
U� C&]6
�=: �4 = &c?CU?�=7
?> U&��&>� U�&_?CC
 �
]�
c&>B=: &> '&6?�?� ��� 6& 
U�&W�
''��d B&6&7. 

V�
W&6
�: =CU&�^]&7
�=� &�>&�&W=� 6&C>=W
?>C: ]�
�=>?�^�&? C&B�
�?�=? ]
>�
> 
7�?'?�= �
 z>
U
d �?
�=]
_== = �C>�
�?�=: &T=c&B U�&W�
''=�&7
�=: (7C�?6C>7=? 

7>&'
>=�?CB&� W?�?�
_== B&6
), B&�_?U>�
�=]
_== = A&�'
�=]
_== U�?6'?>��d ]�
�=�. 	 
B
�?C>7? C�?6C>7 �?
�=]
_== =CU&�^]&7
�� U�&>&>=U� U�&W�
''��d C�?6C>7: 7?c-
&�=?�>=�&7
��&� U�&W�
''�&� C=C>?'� – KBDS = �?6
B>&�
 – PKBD, 7]
='&6?�C>7���=? 
�?�?] API. 

��?6�&�?���� U&6d&6 = �� c��= U�='?�?�� U�= �
]�
c&>B? zBCU?�='?�>
�^�&� 7?�C== 
U�&c�?'�&-&�=?�>=�&7
��&� 6=
W�&C>=�?CB&� �4 6�: &U�?6?�?�=: U�=�=� U&7�?�6?�=: = 
�
]��T?�=: B&�C>��B_=&���d '
>?�=
�&7 7 �?A>?d='==. 

+����&����7�� 
�
c&>
 7�U&��?�
 U�= �
C>=��&� U&66?��B? W�
�>&7 �``� 18-37-00006, 18-29-03039. 
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Abstract 
Development of problem-oriented intelligent systems for solving semistructured problems remains a topical problem. 
The solution efficiency of this problem can be increased by improving approaches (methodologies) or creating special-
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ized software. The paper describes an approach for the ontology-based development of diagnostic intelligent systems 
(including knowledge bases). A model-driven approach is used as a methodological basis with a subsequent redefinition 
of the main stages, models, transformation rules and means of implementation. The proposed approach is used for de-
velopment of diagnostic systems in petrochemistry. Diagnosis is considered as the definition of the object’s state, in-
cluding: monitoring the state, finding a location and determining the causes of a failure, forecasting the state. The ob-
jects to be diagnosed are presented as a sequence (chain) of states, where the state is a set of parameters and their values 
at a given time. The features of the proposed approach implementation are the following: the use of ontology as a com-
putation independent model that describes the features of the problem; the use of the Rule Visual Modeling Language to 
present the platform independent and platform dependent models; the use of C Language Integrated Production System 
as a programming language and a target platform. An example of the approach application by means of software proto-
types called Knowledge Base Development System and Personal Knowledge Base Designer is described. 

Key words: model-driven approach, intelligent system, knowledge base, ontology, rules, conceptual model. 
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