
�¥ä¥à â

�¨¯«®¬ ï à ¡®â  á®¤¥à¦¨â 84 áâà ¨æë (¡¥§ ¯à¨«®¦¥¨ï), 15 à¨-

áãª®¢, 1 ¯à¨«®¦¥¨¥. �¯¨á®ª ¨á¯®«ì§®¢ ëå ¨áâ®ç¨ª®¢ á®¤¥à¦¨â 29

¯®§¨æ¨©.

�«îç¥¢ë¥ á«®¢ : � á¯à¥¤¥«¥ë¥ ¨â¥««¥ªâã «ìë¥ á¨áâ¥¬ë, �á-

ªãááâ¢¥ë© ¨â¥««¥ªâ, CORBA, �â¥à¥â, �®¬¯®¥â ï  àå¨â¥ªâãà ,

�áâà ¨¢ ¥¬ë¥ íªá¯¥àâë¥ á¨áâ¥¬ë, �¤ «¥ ï ª®áã«ìâ æ¨ï.

� à ¡®â¥ ¤  ªà âª¨© ®¡§®à áãé¥áâ¢ãîé¨å ¬¥â®¤®¢ ¨ áà¥¤áâ¢ ¯®-

áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬, ¢ª«îç ï á¨áâ¥¬ë

ã¤ «¥®© ª®áã«ìâ æ¨¨; ®¡®§ ç¥ë á®¢à¥¬¥ë¥  ¯à ¢«¥¨ï à §¢¨-

â¨ï à á¯à¥¤¥«¥®£® ¨áªãááâ¢¥®£® ¨â¥««¥ªâ  (Distributed Arti�cial

Intelligence); ¯à¥¤«®¦¥ ¯®¤å®¤ ª ¯®áâà®¥¨î à á¯à¥¤¥«¥ëå ¨â¥««¥ª-

âã «ìëå á¨áâ¥¬ á ¢®§¬®¦®áâìî à á¯à¥¤¥«¥®£® ª®««¥ªâ¨¢®£® ¢ë-

¢®¤    ®á®¢¥ ª®¬¯®¥â®©  àå¨â¥ªâãàë; à áá¬®âà¥ë ¢®¯à®áë ®¯â¨-

¬ «ì®£® ¯à¥¤áâ ¢«¥¨ï § ¨© ¤«ï â ª®©  àå¨â¥ªâãàë.

�  ®á®¢¥ ¯à¥¤«®¦¥®©  àå¨â¥ªâãàë à §à ¡®â  ¨ à¥ «¨§®¢  ¨-

áâàã¬¥â à¨©, ¯®§¢®«ïîé¨© á®§¤ ¢ âì á«®¦ë¥ ª®ä¨£ãà æ¨¨ à á-

¯à¥¤¥«¥®£® ¢ë¢®¤ , åà ¥¨ï ¨ ¨á¯®«ì§®¢ ¨ï § ¨© ¢ ¨â¥à¥â-

¯®¤®¡ëå á¥âïå. �áâàã¬¥â à¨© ®á®¢     àå¨â¥ªâãà¥ CORBA,

ï¢«ï¥âáï £¨¡ª® ª®ä¨£ãà¨àã¥¬ë¬, «¥£ª® à áè¨àï¥¬ë¬, ¬®£®ï§ëçë¬

¨ ¬®£®¯« âä®à¬¥ë¬. �¡áã¦¤ îâáï ¢®¯à®áë ¢ë¡®à  ®¯â¨¬ «ì®© à¥-

 «¨§ æ¨¨ CORBA,   â ª¦¥ ¢®¯à®áë ¨â¥à®¯¥à ¡¥«ì®áâ¨ à §à ¡®â ®-

£® ¨áâàã¬¥â à¨ï ¢ £¥â¥à®£¥ëå á¥âïå á ¤àã£¨¬¨ á¨áâ¥¬ ¬¨.

�¡áã¦¤ îâáï ¢®¯à®áë ¨â¥£à æ¨¨ ¨â¥««¥ªâã «ì®© ª®¬¯®¥âë ¢

¨ä®à¬ æ¨®ë¥ á¨áâ¥¬ë. Ǳà¥¤« £ ¥âáï ¯®¤å®¤ ª ¯®áâà®¥¨î ¢áâà®¥-

ëå (embedded) íªá¯¥àâëå á¨áâ¥¬   ®á®¢¥ £¥¥à æ¨¨ ¢ëá®ª®ãà®¢-

¥¢®£® ª®¤ ,   â ª¦¥  ¡®à áà¥¤áâ¢ ¨â¥£à æ¨¨ ¢ ¨â¥««¥ªâã «ìë¥

á¨áâ¥¬ë ¢®§¬®¦®áâ¥© ã¤ «¥®© ª®áã«ìâ æ¨¨ á ¨á¯®«ì§®¢ ¨¥¬ à §-
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à ¡®â ®£® ¨áâàã¬¥â à¨ï. �  ®á®¢¥ íâ®£® ¯®¤å®¤  à §à ¡®â   ¨

¢¥¤à¥  ¢ «¥ç¥¡ãî ¯à ªâ¨ªã �®à®¤áª®© ª«¨¨ç¥áª®© ¡®«ì¨æë ¨¬.

�.Ǳ.�®âª¨  ¨â¥««¥ªâã «ì ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï á¨áâ¥¬  ¡®«ì-

ëå á § ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë.
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�«®¢ àì ®á®¢ëå ¯®ïâ¨©

CORBA (Common Object Request Broker Architecture, �¡é ï  àå¨â¥ª-

âãà  ¡à®ª¥à  ®¡ê¥ªâëå § ï¢®ª) | �â ¤ àâ ï  àå¨â¥ªâãà  ¯à®-

áâà®¥¨ï á«®¦ëå à á¯à¥¤¥«¥ëå á¨áâ¥¬, ¯à¨ïâ ï ª®á®àæ¨-

ã¬®¬ OMG (Object Management Group). �á®¢®© ¨â¥à®¯¥à ¡¥«ì-

®áâ¨ à á¯à¥¤¥«¥ëå á¨áâ¥¬ ¢  àå¨â¥ªâãà¥ CORBA ï¢«ï¥âáï ¡à®-

ª¥à ®¡ê¥ªâëå § ï¢®ª, ¢§ ¨¬®¤¥©áâ¢ãîé¨© á ¤àã£¨¬¨ ¡à®ª¥à ¬¨

¯® ¯à®â®ª®«ã á¥â¥¢®£® ¢§ ¨¬®¤¥©áâ¢¨ï IIOP.

Java | �®£®¯« âä®à¬¥ë© ®¡ê¥ªâ®-®à¨¥â¨à®¢ ë© ï§ëª ¯à®-

£à ¬¬¨à®¢ ¨ï, ®á®¢ ë©   ¯à¥®¡à §®¢ ¨¨ ¯à®£à ¬¬ë ¢

¬ è¨®-¥§ ¢¨á¨¬ë© ¡ ©â-ª®¤ á ¥£® ¯®á«¥¤ãîé¥© ¨â¥à¯à¥â æ¨-

¥©   ¢¨àâã «ì®© Java-¬ è¨¥. Ǳ®«ãç¨« è¨à®ª®¥ à á¯à®áâà ¥-

¨¥ ¢ áà¥¤¥ ¨â¥à¥â ¡« £®¤ àï ¢ëá®ª®© § é¨é¥®áâ¨ ¨ ¬ è¨-

®¥§ ¢¨á¨¬®áâ¨.

�£¥â | � ¬®áâ®ïâ¥«ì ï, ª ª ¯à ¢¨«®  ¢â®®¬ ï ¨ ¬®¡¨«ì ï ¯à®-

£à ¬¬ ï ¥¤¨¨æ , ¯à¥¤ § ç¥ ï ¤«ï ¢ë¯®«¥¨ï ®¯à¥¤¥«¥-

®© § ¤ ç¨. �£¥â äãªæ¨®¨àã¥â ¢ ¥ª®â®à®¬ ®ªàã¦¥¨¨, ¨ à¥ -

£¨àã¥â ®¯à¥¤¥«¥ë¬ ®¡à §®¬   ¨§¬¥¥¨ï ¢ íâ®¬ ®ªàã¦¥¨¨.

�¯¯«¥â | � ¬®áâ®ïâ¥«ì®¥ £à ä¨ç¥áª®¥ ¯à¨«®¦¥¨¥, ª ª ¯à ¢¨«®  

ï§ëª¥ Java, ®à¨¥â¨à®¢ ®¥   à ¡®âã ¢ á®áâ ¢¥ Web-áâà ¨æë.

�à¥¡ã¥¬ë¥ ¤«ï ¯®ª §  áâà ¨æë  ¯¯«¥âë ¯¥à¥¤ îâáï ¯® á¥â¨ ¢

¢¨¤¥ ¡ ©â-ª®¤    ª«¨¥âáªãî ���, £¤¥ ¨ ¢ë¯®«ïîâáï.

� §  § ¨© | �¯à¥¤¥«¥ë¬ ®¡à §®¬ ¯à¥¤áâ ¢«¥ë¥ § ¨ï ® ¥-

ª®â®à®© ¯à¥¤¬¥â®© ®¡« áâ¨, ¯à¥¤ § ç¥ë¥ ¤«ï  ¢â®¬ â¨ç¥-

áª®£® à¥è¥¨ï § ¤ ç ¨§ íâ®© ¯à¥¤¬¥â®© ®¡« áâ¨ á ¨á¯®«ì§®¢ ¨¥¬

���.
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�¨ ¬¨ç¥áª¨¥ § ¨ï | � ¨ï ® ¯à¥¤¬¥â®© ®¡« áâ¨, § ¤ îé¨¥

¯à ¢¨«  ¯®«ãç¥¨ï ®¢ëå áâ â¨ç¥áª¨å § ¨©, â.¥. ¯¥à¥å®¤  ®â ®¤-

®£® á®áâ®ï¨ï § ¤ ç¨ ª ¤àã£®¬ã. � ª ¯à ¢¨«® á®áâ ¢«ïîâ ®á®¢ã

¡ §ë § ¨©.

�®áª  ®¡êï¢«¥¨© | �®áâ ¢ ï ç áâì á¨áâ¥¬ë ª®««¥ªâ¨¢®£® ¢ë¢®-

¤ , á«ã¦ é ï ¤«ï á¢ï§¨ à §«¨çëå ¯à®æ¥áá®à®¢ ¢ë¢®¤  ¨ ®¡¬¥ 

§ ¨ï¬¨ (ª ª ¯à ¢¨«® áâ â¨ç¥áª¨¬¨) ¬¥¦¤ã ¨¬¨.

�â¥««¥ªâã «ì ï á¨áâ¥¬  | �¨áâ¥¬ , ®¡« ¤ îé ï äãªæ¨ï¬¨

¨â¥««¥ªâã «ì®áâ¨, â.¥. á¯®á®¡ ï ¢ ¥ª®â®à®¬ ¯à¨¡«¨¦¥¨¨ à¥-

è âì ¯«®å®  «£®à¨â¬¨§ã¥¬ë¥ § ¤ ç¨, ®¡ëç® à¥è ¥¬ë¥ â®«ìª® ç¥-

«®¢¥ª®¬. � ¤ ®© à ¡®â¥ ¡ã¤¥¬ à áá¬ âà¨¢ âì â®«ìª® á¨áâ¥¬ë,

®á®¢ ë¥   ã¯à ¢«ï¥¬®¬ § ¨ï¬¨ «®£¨ç¥áª®¬ ¢ë¢®¤¥.

�â¥à¥â | �«®¡ «ì ï ¢á¥¬¨à ï ª®¬¯ìîâ¥à ï á¥âì, ®á®¢  ï  

á¥¬¥©áâ¢¥ ¯à®â®ª®«®¢ TCP/IP. �®¢®àï ®¡ ¨â¥à¥â á ¬ «¥ìª®© ¡ã-

ª¢ë, ¯®¤à §ã¬¥¢ îâ â¥å®«®£¨¨, ¨á¯®«ì§ã¥¬ë¥ ¢ á®®â¢¥âáâ¢ãîé¥©

£«®¡ «ì®© á¥â¨.

�®¬¯®¥â |�¥ª®â®à ï äãªæ¨® «ì®-§ ª®ç¥ ï ç áâì ¯à®£à ¬¬-

®© á¨áâ¥¬ë, ¯à¥¤ § ç¥ ï ¤«ï à ¡®âë ¢ á®áâ ¢¥ ¡®«ìè¥© á¨-

áâ¥¬ë á®¢¬¥áâ® á ¤àã£¨¬¨ ª®¬¯®¥â ¬¨.

�®ä«¨ªâ®¥ ¬®¦¥áâ¢® | �®¦¥áâ¢® ¯à¨¬¥¨¬ëå   ¥ª®â®à®¬

è £¥ «®£¨ç¥áª®£® ¢ë¢®¤  ¯à ¢¨«, ¨§ ª®â®àëå  ¤«¥¦¨â á®£« á®

¥ª®â®à®¬ã ªà¨â¥à¨î ¢ë¡à âì ®¤® ¯à ¢¨«® ¤«ï ¯à¨¬¥¥¨ï.

Ǳà®¤ãªæ¨¨ | � ®¡é¥¬ á«ãç ¥ { á¯®á®¡ § ¤ ¨ï £à ¬¬ â¨ª, ¯à¥¤«®-

¦¥ë© Ǳ®áâ®¬, ®á®¢ ë©   â.. ¯à ¢¨« å ¯¥à¥¯¨áë¢ ¨ï. Ǳà¨-

¬¥¨â¥«ì® ª ¨â¥««¥ªâã «ìë¬ á¨áâ¥¬ ¬ | á¯®á®¡ ¯à¥¤áâ ¢«¥-

¨ï ¤¨ ¬¨ç¥áª¨å § ¨© ¬®¦¥áâ¢®¬ ¯à ¢¨« ¯¥à¥å®¤  ¨§ ®¤®£®

á®áâ®ï¨ï á¨áâ¥¬ë ¢ ¤àã£®¥, ®¡ëç® ä®à¬ã«¨àã¥¬ëå ¢ ¢¨¤¥ ¯à -

¢¨« ����{��.

Ǳà®æ¥áá®à «®£¨ç¥áª®£® ¢ë¢®¤  |�á®¢ ï  «£®à¨â¬¨ç¥áª ï ç áâì

¨â¥««¥ªâã «ì®© á¨áâ¥¬ë, ®â¢¥âáâ¢¥ ï §  ¯à®¢¥¤¥¨¥ «®£¨ç¥-
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áª®£® ¢ë¢®¤ , â.¥. ¯®«ãç¥¨¥ ®¢ëå áâ â¨ç¥áª¨å § ¨©   ®á®¢ -

¨¨ ¤¨ ¬¨ç¥áª¨å.

� ¡®ç ï ¯ ¬ïâì |�®áâ ¢ ï ç áâì ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë, ¯à¥¤-

 § ç¥ ï ¤«ï åà ¥¨ï áâ â¨ç¥áª¨å § ¨© ® â¥ªãé¥¬ á®áâ®ï-

¨¨ § ¤ ç¨.

� á¯à¥¤¥«¥ë¥ á¨áâ¥¬ë | Ǳà®£à ¬¬ë¥ á¨áâ¥¬ë, á®áâ®ïé¨¥ ¨§

 ¡®à  ª®¬¯®¥â®¢, ¢ë¯®«ïîé¨åáï ¢ ®¡é¥¬ á«ãç ¥   à §«¨ç-

ëå ã¤ «¥ëå ��� ¢ à ¬ª å ª®¬¯ìîâ¥à®© á¥â¨.

�â â¨ç¥áª¨¥ § ¨ï | � ¨ï ® â¥ªãé¥¬ á®áâ®ï¨¨ à¥è ¥¬®© § ¤ -

ç¨.

�¤ «¥ ï ª®áã«ìâ æ¨ï |Ǳà®áâ¥©è¨© á¯®á®¡ ®¡¬¥  § ¨ï¬¨ ¯®

á¥â¨, ®á®¢ ë©   ¯à®¢¥¤¥¨¨ ª®áã«ìâ æ¨¨ á íªá¯¥àâ®© á¨áâ¥-

¬®©, à á¯®«®¦¥®©   ã¤ «¥®© ���.

�ªá¯¥àâ ï á¨áâ¥¬  |�â¥««¥ªâã «ì ï á¨áâ¥¬ , ¯à¥¤ § ç¥ ï

¤«ï ¯à®¢¥¤¥¨ï ª®áã«ìâ æ¨©, ª ª ¯à ¢¨«® ¢ ¥ª®â®à®© ã§ª®©

¯à¥¤¬¥â®© ®¡« áâ¨.
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�¢¥¤¥¨¥

�  áâ®ïé¥¥ ¢à¥¬ï ª®¬¯ìîâ¥àë¥ á¥â¨ à §«¨çëå ¬ áèâ ¡®¢ ¯à¨-

®¡à¥â îâ ¢á¥ ¡®«ìèãî à á¯à®áâà ¥®áâì ª ª ¢  è¥© áâà ¥, â ª ¨ ¢®

¢á¥¬ ¬¨à¥. � §¢¨â¨¥ ¢á¥¬¨à®© á¥â¨ �â¥à¥â ¯à¨¢®¤¨â ª â®¬ã, çâ® ã¦¥

¯à ªâ¨ç¥áª¨ á¥©ç á ¡®«ìè¨áâ¢® ª®¬¯ìîâ¥àëå á¨áâ¥¬ ¢ ¬¨à¥ ®¡ê¥¤¨-

¥ë ¢ ¥¤¨ãî ¨ä®à¬ æ¨®ãî ¨äà áâàãªâãàã, á®¤¥à¦ éãî £à®¬ ¤-

®¥ ç¨á«® ®¡é¥¤®áâã¯ëå á¥à¢¨á®¢ ¨ £¨£ âáª¨¥ ®¡ê¥¬ë ¨ä®à¬ æ¨¨.

�« £®¤ àï à §¢¨â¨î ã¤®¡ëå áà¥¤áâ¢ ¤®áâã¯  ª ¨ä®à¬ æ¨¨, ¢ ¯¥à¢ãî

®ç¥à¥¤ì ¢á¥¬¨à®© ¯ ãâ¨ë, ¯®¯ã«ïà®áâì �â¥à¥â ¡ëáâà® à áâ¥â ¥

â®«ìª® áà¥¤¨ ¯à®ä¥áá¨® «®¢, ® ¨ ¢ ¡®«¥¥ ®¡è¨àëå £àã¯¯ å ¯®«ì§®-

¢ â¥«¥©.

� «ì¥©è¥¥ à §¢¨â¨¥ áà¥¤áâ¢ ¤®áâã¯  ª ¨ä®à¬ æ¨¨ ¢ �â¥à¥â

®ª §ë¢ ¥âáï ¥¢®§¬®¦ë¬ ¢ à ¬ª å âà ¤¨æ¨®®£® ¯®¤å®¤  ª ¯à¥¤-

áâ ¢«¥¨î íâ®© ¨ä®à¬ æ¨¨ ¢ ¢¨¤¥ £¨¯¥àâ¥ªáâ  ¨ £¨¯¥à¬¥¤¨  á ¨á-

¯®«ì§®¢ ¨¥¬ ¯à®áâëå ï§ëª®¢ à §¬¥âª¨ â¨¯  HTML ¨«¨ VRML. � -

áâ¨ç® íâ  ¯à®¡«¥¬  à¥è ¥âáï ¨á¯®«ì§®¢ ¨¥¬ à §«¨çëå ¯à®æ¥¤ãà-

ëå ¢ª«îç¥¨©,   ¨¬¥® Java-áªà¨¯â®¢ ¨ Java- ¯¯«¥â®¢ (¢ë¯®«ï¥¬ëå

  ª®¬¯ìîâ¥à¥-ª«¨¥â¥) ¨«¨ ¬¥å ¨§¬®¢ CGI-áªà¨¯â®¢ (¢ë¯®«ï¥¬ëå

  á¥à¢¥à¥). � ª¨¬ ®¡à §®¬, ¢ à ¬ª å �â¥à¥â áâ ®¢¨âáï ¢®§¬®¦ë¬

¯à¥¤áâ ¢«ïâì ¥ â®«ìª® â¥ªáâ®¢ãî ¨ ¬ã«ìâ¨¬¥¤¨©ãî ¨ä®à¬ æ¨î, ®

¨ ¡®«¥¥ á«®¦ë¥ ¯à®æ¥¤ãà «ìë¥ áâàãªâãàë, ¨ë¬¨ á«®¢ ¬¨ ¤¢ãåãà®¢-

¥¢ë¥ á¨áâ¥¬ë, äãªæ¨®¨àãîé¨¥ ¯® ¯à¨æ¨¯ã ª«¨¥â-á¥à¢¥à. � à ¬-

ª å â ª®© â¥å®«®£¨¨ ¢®§¬®¦® ¯®áâà®¥¨¥ ¤®áâ â®ç® á«®¦ëå ¯à®-

£à ¬¬ëå ª®¬¯«¥ªá®¢, ® ç¥¬ á¢¨¤¥â¥«ìáâ¢ã¥â à áâãé ï ¯®¯ã«ïà®áâì

¨â¥à¥â-â¥å®«®£¨© ¢ ¬ áèâ ¡ å ¯à¥¤¯à¨ïâ¨ï | â ª  §ë¢ ¥¬ëå ª®à-

¯®à â¨¢ëå ¨âà ¥â-á¥â¥©.

Ǳà®áâ¥©è¨¥ ª«¨¥â-á¥à¢¥àë¥  àå¨â¥ªâãàë ¯®§¢®«ïîâ ®áãé¥áâ«ïâì

¤®áâã¯ ª«¨¥â®¢ ª ®¤®¬ã æ¥âà «¨§®¢ ®¬ã à¥áãàáã á¥à¢¥à . �¤ -
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ª® ¡®«¥¥ á«®¦ë¥ á¨âã æ¨¨ ¬®£ãâ ¯®âà¥¡®¢ âì ®¡ê¥¤¨¥¨ï ¥áª®«ìª¨å

¢ëç¨á«¨â¥«ìëå ¨«¨ ¨ä®à¬ æ¨®ëå à¥áãàá®¢ ¤«ï á®¢¬¥áâ®£® äãª-

æ¨®¨à®¢ ¨ï ¢ à ¬ª å á¥â¨, çâ® ¯à¨¢®¤¨â ª ¢®§¨ª®¢¥¨î ¡®«¥¥ á«®¦-

®£® ª« áá  à á¯à¥¤¥«¥ëå á¨áâ¥¬ á ¥áª®«ìª¨¬¨ á¥à¢¥àë¬¨ ã§« ¬¨.

�«ï á®§¤ ¨ï â ª¨å á¨áâ¥¬ ®ª §ë¢ ¥âáï ¥¤®áâ â®çë¬ ¨á¯®«ì§®¢ ¨ï

âà ¤¨æ¨®ëå WWW-â¥å®«®£¨©,   âà¥¡ãîâáï ¡®«¥¥ á«®¦ë¥ ¬¥å ¨§-

¬ë ã¤ «¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï (RPC, RMI, CORBA, DCOM ¨ ¤à.).

�à ¤¨æ¨®ë¥ á«ã¦¡ë �â¥à¥â, â ª¨¥, ª ª ¢á¥¬¨à ï ¯ ãâ¨ ,

®¡ëç® ¨á¯®«ì§ãîâáï ¤«ï ¤®áâã¯  ª ¨ä®à¬ æ¨®ë¬ à¥áãàá ¬. �¥©-

áâ¢¨â¥«ì®, ¯à¥¤áâ ¢«¥¨¥ ¨ä®à¬ æ¨¨ ¢ ¢¨¤¥ £¨¯¥àâ¥ªáâ  ¯®§¢®«ï¥â

®à£ ¨§®¢ âì ®¯à¥¤¥«¥ãî á¥¬ â¨ç¥áªãî á¢ï§ì ¬¥¦¤ã ®â¤¥«ìë¬¨

¨ä®à¬ æ¨®ë¬¨ ¥¤¨¨æ ¬¨, ®¡¥á¯¥ç¨¢ ï ¢®§¬®¦®áâì  ¯à ¢«¥®£®

á¬ëá«®¢®£® ¯®¨áª  ¢ £«®¡ «ì®¬ ¨ä®à¬ æ¨®®¬ ¯à®áâà áâ¢¥. � ª¨¬

®¡à §®¬, ¯®¬¨¬® á®¡áâ¢¥® ¨ä®à¬ æ¨¨, ¢á¥¬¨à ï ¯ ãâ¨  á®¤¥à¦¨â

¥ª®â®àë¥ ¤®¯®«¨â¥«ìë¥ ¤ ë¥ ®â®á¨â¥«ì® ¥¥ ¯à¨à®¤ë.

� íâ®© á¢ï§¨ ¨â¥à¥á ¯à¥¤áâ ¢«ï¥â ¢®¯à®á ®¡ ®¡¬¥¥ ¥ â®«ìª® ¨-

ä®à¬ æ¨¥©, ® ¨ § ¨ï¬¨ ¯® á¥â¨. � ¨ï ¯à¥¤áâ ¢«ïîâ á®¡®© ¡®«¥¥

¢ëá®ª¨© ãà®¢¥ì  ¡áâà ªæ¨¨ á®®¡é¥¨©, ¯®íâ®¬ã ¢®¯à®á ®¡¬¥  § ¨ï-

¬¨ ¢ ®¡é¥¬ á«ãç ¥ ¥ á¢®¤¨âáï ª ¯à®áâ®© ¯¥à¥¤ ç¥ á®®¡é¥¨©. � ¯à®áâ¥©-

è¥¬ á«ãç ¥, ¢ë¡à ¢ ®¯à¥¤¥«¥®¥ ¯à¥¤áâ ¢«¥¨¥ § ¨© ( ¯à¨¬¥à, ¢

¢¨¤¥ á¨áâ¥¬ë ¯à®¤ãªæ¨©) ¬®¦® ¯à¥¤áâ ¢¨âì ¥ª®â®à®¥ ¬®¦¥áâ¢® § -

¨© ¢ ¢¨¤¥ á®®¡é¥¨© ¨ â ª¨¬ ®¡à §®¬ ¯®áâà®¨âì ¯¥à¥¤ çã § ¨© ¯®

á¥â¨   ¯¥à¥¤ ç¥ á®®â¢¥âáâ¢ãîé¨å ¨¬ á®®¡é¥¨© ¢ ®¯à¥¤¥«¥®¬ ¯à¥¤-

áâ ¢«¥¨¨. �¤ ª®, ¢ ¡®«¥¥ ®¡é¥¬ á«ãç ¥ ¢®§¬®¦® ®¡¬¥¨¢ âìáï § ¨-

ï¬¨ ¯ãâ¥¬ ¡®«¥¥ á«®¦®£® ¢§ ¨¬®¤¥©áâ¢¨ï à á¯à¥¤¥«¥ëå ¯à®£à ¬¬-

ëå ª®¬¯®¥â®¢, ª®â®àë¥ ¬®£ãâ ®¯¥à¨à®¢ âì à §«¨çë¬¨ ¢ãâà¥¨¬¨

¯à¥¤áâ ¢«¥¨ï¬¨ § ¨©. � ª®© ¯®¤å®¤ ¡ã¤¥â ¢ª«îç âì ¢ á¥¡ï ¥ â®«ìª®

®¡¬¥ § ¨ï¬¨   à §«¨çëå ãà®¢ïå ¯à¥¤áâ ¢«¥¨ï, ® ¨ à á¯à¥¤¥-

«¥ë© ¬¥å ¨§¬ ¯à¨¬¥¥¨ï íâ¨å § ¨© ¤«ï à¥è¥¨ï ¯®áâ ¢«¥®©

§ ¤ ç¨.

�®§¬®¦®áâì ®¡¬¥  § ¨ï¬¨ ¯® á¥â¨ ï¢«ï¥âáï çà¥§¢ëç ©® ¯à¨-

¢«¥ª â¥«ì®©, â ª ª ª ¯®§¢®«ï¥â á®áà¥¤®â ç¨¢ âì à §«¨çë¥ § ¨ï ¢

à §«¨çëå ã§« å á¥â¨, ¨ § â¥¬ ª®¬¡¨¨à®¢ âì íâ¨ § ¨ï, ¨á¯®«ì§ãï

¨å á®¢¬¥áâ® ¤«ï à¥è¥¨ï ®¯à¥¤¥«¥®© § ¤ ç¨. Ǳà¨¬¥à®¬ ¨á¯®«ì§®-
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¢ ¨ï â ª®£® ¯®¤å®¤  ¬®¦¥â ¡ëâì á¨áâ¥¬  ¨â¥««¥ªâã «ì®£® ¯®¨áª 

¢ �â¥à¥â, ®á®¢  ï   ¯®¤¤¥à¦ ¨¨   ª ¦¤®¬ ¢ª«îç¥®¬ ¢ ¥¥

ã§«¥ ¡ §ë § ¨© ¯® á®¤¥à¦ ¨î ã§« , ¡®«¥¥ ¨ä®à¬ â¨¢®©, ¥¦¥«¨

á¯¨á®ª ª«îç¥¢ëå á«®¢ ¨«¨ ª®â¥ªáâë© ¯®¨áª, á¨áâ¥¬  ¬¥¤¨æ¨áª®©

¤¨ £®áâ¨ª¨, ª®£¤  ¢ ¯®áâ ®¢ª¥ ¤¨ £®§  ãç áâ¢ã¥â æ¥«ë© "¢¨àâã «ì-

ë© ª®á¨«¨ã¬" ¡ § § ¨©, ¯®¤£®â®¢«¥ëå à §«¨çë¬¨ á¯¥æ¨ «¨áâ -

¬¨, ®¡ãç îé ï á¨áâ¥¬ , äãªæ¨®¨àãîé ï ¢ à ¬ª å £«®¡ «ì®© ¨«¨

�âà ¥â-á¥â¨, ¨«¨  ª®¥æ ¨â¥««¥ªâã «ì ï á®áâ ¢«ïîé ï ¨ä®à-

¬ æ¨®®© á¨áâ¥¬ë ¯®¤¤¥à¦ª¨ ¤¥ïâ¥«ì®áâ¨ ¢¨àâã «ì®© ª®à¯®à æ¨¨.

Ǳà®¡«¥¬  ¯à¥¤áâ ¢«¥¨ï ¨ ¨á¯®«ì§®¢ ¨ï § ¨© ¨§ãç ¥âáï ¢ à ¬-

ª å ¨áªãááâ¢¥®£® ¨â¥««¥ªâ . � ¨¡®«¥¥ ãá¯¥èë¬ ¤®áâ¨¦¥¨¥¬ ¢

íâ®© ®¡« áâ¨ ï¢¨«®áì á®§¤ ¨¥ íªá¯¥àâëå á¨áâ¥¬, â.¥. á¨áâ¥¬, ®á®-

¢ ëå   ®¯à¥¤¥«¥®¬ ¯à¥¤áâ ¢«¥¨¨ § ¨© ¢ ã§ª®© ¯à®¡«¥¬®©

®¡« áâ¨ ¨ ¨á¯®«ì§®¢ ¨¨ íâ¨å § ¨© ¤«ï à¥è¥¨ï ª®ªà¥âëå § ¤ ç.

�¨¯¨ç ï íªá¯¥àâ ï á¨áâ¥¬  á®¤¥à¦¨â ¬®¤¥«ì ¯à¥¤¬¥â®© ®¡« áâ¨ ¨«¨

á¯¥æ¨ «ìë¬ ®¡à §®¬ ¯à¥¤áâ ¢«¥ë© ®¯ëâ ç¥«®¢¥ª -íªá¯¥àâ  (¡ §ã

§ ¨©), à ¡®çãî ¯ ¬ïâì ¤«ï ¯à¥¤áâ ¢«¥¨ï ¤ ëå ® ¯®áâ ¢«¥-

®© § ¤ ç¥, ¨ á¨áâ¥¬ã à ááã¦¤¥¨© (¬¥å ¨§¬ «®£¨ç¥áª®£® ¢ë¢®¤ ),

¯®§¢®«ïîéãî ¯à¨¬¥ïâì á®¤¥à¦ é¨¥áï ¢ á¨áâ¥¬¥ § ¨ï ¤«ï à¥è¥¨ï

§ ¤ ç¨. �  áâ®ïé¥¥ ¢à¥¬ï ¬®£¨¥ ¨â¥««¥ªâã «ìë¥ á¨áâ¥¬ë ¢ â®© ¨«¨

¨®© áâ¥¯¥¨ ®á®¢ë¢ îâáï    àå¨â¥ªâãà¥ íªá¯¥àâëå á¨áâ¥¬.

Ǳ®áâ ¢«¥ ï ¯à®¡«¥¬  ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ì-

ëå á¨áâ¥¬, ®¡¥á¯¥ç¨¢ îé¨å ®¡¬¥ § ¨ï¬¨ ¬¥¦¤ã ®â¤¥«ìë¬¨ ª®¬-

¯®¥â ¬¨ á¨áâ¥¬ë, ¯® áãâ¨ ¤¥«  «¥¦¨â   áâëª¥ ¨áªãááâ¢¥®£® ¨â¥«-

«¥ªâ  ¨ á®¢à¥¬¥ëå â¥å®«®£¨© ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå á¨áâ¥¬. �

 áâ®ïé¥¥ ¢à¥¬ï ¬®¦® ¢ë¤¥«¨âì ¤¢  ®á®¢ëå  ¯à ¢«¥¨ï ¢ à ¬-

ª å à á¯à¥¤¥«¥®£® ¨áªãááâ¢¥®£® ¨â¥««¥ªâ  (Distributed Arti�cial

Intelligence):

� � á¯à¥¤¥«¥ ï á¨áâ¥¬  ®á®¢     ¢§ ¨¬®¤¥©áâ¢¨¨  ¢â®®¬-

ëå ¨â¥««¥ªâã «ìëå  £¥â®¢ (Autonomous Intelligent Agents),

ª ¦¤ë© ¨§ ª®â®àëå ï¢«ï¥âáï ¬®¡¨«ì®© ¥§ ¢¨á¨¬®© áãé®áâìî,

á¯®á®¡®© ª ¢ë¯®«¥¨î ¥ª®â®à®£® ®á¬ëá«¥®£® ¨â¥««¥ªâã «ì-

®£® ¤¥©áâ¢¨ï. � ¦¤ë©  £¥â ¯à¨ íâ®¬ ¨ª ¯áã«¨àã¥â ¢ á¥¡¥ ¢á¥

®á®¢ë¥ ª®¬¯®¥âë ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë, á®¤¥à¦¨â á¢®î
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¡ §ã § ¨© ¨ ¬¥å ¨§¬ ¢ë¢®¤ .

� � á¯à¥¤¥«¥ ï á¨áâ¥¬  áâà®¨âáï ¨§  ¡®à  ª®¬¯®¥â®¢, ª ¦-

¤ë© ¨§ ª®â®àëå ®â¢¥ç ¥â §  â®â ¨«¨ ¨®©  á¯¥ªâ äãªæ¨®¨à®¢ -

¨ï á¨áâ¥¬ë. � íâ®¬ á«ãç ¥ ¢áï ¨â¥««¥ªâã «ì ï á¨áâ¥¬  ¨¬¥¥â

âà ¤¨æ¨®ãî  àå¨â¥ªâãàã á à §¥á¥ë¬¨ ¯® à §ë¬ ã§« ¬ ª®¬-

¯®¥â ¬¨.

�£¥â ï  àå¨â¥ªâãà  ¯®«ãç¨«  ¢  áâ®ïé¥¥ ¢à¥¬ï § ç¨â¥«ì®¥

à á¯à®áâà ¥¨¥. �®¢à¥¬¥ë¥ â¥å®«®£¨¨ ¯®áâà®¥¨ï ¬®£®¯« âä®à-

¬¥ëå ¬®¡¨«ìëå ¯à¨«®¦¥¨© á ¨á¯®«ì§®¢ ¨¥¬ ï§ëª  Java ¯®§¢®«ï-

îâ ¤®áâ â®ç® «¥£ª® á®§¤ ¢ âì  £¥â®¢ á ¯¥à¥¤ ¢ ¥¬ë¬ ¯® á¥â¨ ¯à®-

£à ¬¬ë¬ ª®¤®¬, ª®â®àë¥, ¯¥à¥¬¥é ïáì ¢ ã¦ë¥ ã§«ë á¥â¨ ¬®£ãâ ¢ë-

¯®«ïâì âà¥¡ã¥¬ë¥ ¤¥©áâ¢¨ï. �¤ ª®,  £¥â ï  àå¨â¥ªâãà  ¨¬¥¥â ®¯à¥-

¤¥«¥ë¥ ¥¤®áâ âª¨, áà¥¤¨ ª®â®àëå:

� �£¥â ¯à¥¤áâ ¢«ï¥â á®¡®© § ¬ªãâãî á ¬®áâ®ïâ¥«ìãî á¨áâ¥¬ã

á ®¯à¥¤¥«¥ë¬ ¯à¥¤áâ ¢«¥¨¥¬ § ¨©. �¡¬¥ § ¨ï¬¨ ¬¥¦¤ã

 £¥â ¬¨ ®áãé¥áâ¢«ï¥âáï   ãà®¢¥ ¢¥è¥£® ¯à¥¤áâ ¢«¥¨ï áâ -

â¨ç¥áª¨å § ¨© ® ª®ªà¥â®© à¥è ¥¬®© § ¤ ç¥; ®¡¬¥ ¤¨ ¬¨ç¥-

áª¨¬¨ § ¨ï¬¨ ® ¯à¥¤¬¥â®© ®¡« áâ¨ ®¡ëç® ¥ ¯à®¨§¢®¤¨âáï.

� �®¬¯«¥ªá ï á¨áâ¥¬    ¡ §¥  £¥â®©  àå¨â¥ªâãàë áà ¢¨â¥«ì®

á«®¦  ¢ ¯®áâà®¥¨¨, â ª ª ª ¯à¨å®¤¨âáï ®¡¥á¯¥ç¨¢ âì á« ¦¥ãî

à ¡®âã àï¤   ¢â®®¬ëå ®¤®¢à¥¬¥® ¤¥©áâ¢ãîé¨å  £¥â®¢.

�«ï àï¤  § ¤ ç, ¢ ª®â®àëå ãá¯¥è® ¯à¨¬¥ïîâáï âà ¤¨æ¨®ë¥ íªá-

¯¥àâë¥ á¨áâ¥¬ë ( ¯à¨¬¥à, ¤«ï § ¤ ç ¤¨ £®áâ¨ª¨), ®ª §ë¢ ¥âáï ã¤®¡-

ë¬ ¯à¨¬¥ïâì ª®¬¯®¥âãî  àå¨â¥ªâãàã. � ¯à®áâ¥©è¥¬ á«ãç ¥ íâ®

¬®¦¥â ¡ëâì ®¡ëç ï íªá¯¥àâ ï á¨áâ¥¬ , á ¡¦¥ ï ¢¥¡-¨â¥àä¥©á®¬

¤«ï ã¤ «¥®£® ¤®áâã¯  (à á¯à®áâà ¥ ï ®¡®«®çª  íªá¯¥àâëå á¨-

áâ¥¬ NExpert á ¡¦¥  â ª¨¬ ¢¥¡-¨â¥àä¥©á®¬), «¨¡® ¦¥ ®¡®«®çª ,

®ä®à¬«¥ ï ¢ ¢¨¤¥ Java- ¯¯«¥â  (á¨áâ¥¬  Jess | Java-¢ à¨ â è¨à®ª®

¨§¢¥áâ®© ®¡®«®çª¨ CLIPS). �«ï ¢¥¤à¥¨ï ã¤ «¥ëå ª®áã«ìâ æ¨© ¢

á®áâ ¢ ¨ä®à¬ æ¨®ëå á¨áâ¥¬ ¬®¦¥â ¨á¯®«ì§®¢ âìáï CALL-¨â¥àä¥©á

á ã¤ «¥ë¬ ¢ë§®¢®¬ ¯à®æ¥¤ãà. � ª®© ã¤ «¥ë© ¨â¥àä¥©á ¡ë«, ¢
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ç áâ®áâ¨, à §à ¡®â    ª ä¥¤à¥ ¤«ï ®¡®«®çª¨ BOW   ¡ §¥ ¬¥å ¨§-

¬  ã¤ «¥®£® ¢ë§®¢  ¯à®æ¥¤ãà RPC. �¤ ª® ¢® ¢á¥å ®¯¨á ëå ¯à¨¬¥-

à å ¬¥å ¨§¬ ¢ë¢®¤ , ¡ §  § ¨© ¨ § ¨ï ® à¥è ¥¬®© § ¤ ç¥ (â.¥. ¯®

áãâ¨ ¤¥«  ¢áï íªá¯¥àâ ï á¨áâ¥¬ ) ¡ë«¨ à á¯®«®¦¥ë   ®¤®© ���,

¯à¨ íâ®¬ ¯® á¥â¨ ¯¥à¥áë« îâáï «¨¡® áâ â¨ç¥áª¨¥ ¤ ë¥ ® à¥è ¥¬®© § -

¤ ç¥, «¨¡® ¤¨ ¬¨ç¥áª¨¥ § ¨ï ® ¯à¥¤¬¥â®© ®¡« áâ¨ ¢ ®¯à¥¤¥«¥®¬

¯à¥¤áâ ¢«¥¨¨.

� ¤ ®© à ¡®â¥ ¯à¥¤« £ ¥âáï ¢ë¤¥«¨âì ¬¥å ¨§¬ ¢ë¢®¤ , ¨áâ®ç¨ª

§ ¨© ® ¯à¥¤¬¥â®© ®¡« áâ¨ (¡ §ã § ¨©) ¨ ¨ä®à¬ æ¨î ® à¥è ¥¬®©

§ ¤ ç¥ ¢ ¢¨¤¥ á ¬®áâ®ïâ¥«ìëå ª®¬¯®¥â®¢, ª®â®àë¥ ¬®£ãâ äãªæ¨®-

¨à®¢ âì   à §«¨çëå ���. � ¡®à ª®¬¯®¥â®¢ ®ä®à¬«ï¥âáï ¢ ¢¨¤¥

¨áâàã¬¥â à¨ï, ¯®§¢®«ïîé¥£® ª®áâàã¨à®¢ âì á«®¦ë¥ ª®ä¨£ãà æ¨¨

¨â¥««¥ªâã «ìëå á¨áâ¥¬   ¡ §¥ £®â®¢ëå ª®¬¯®¥â®¢,   â ª¦¥ à áè¨-

àïâì á¨áâ¥¬ã ¤®¡ ¢«¥¨¥¬ ®¢ëå ª®¬¯®¥â®¢ ( ¯à¨¬¥à, ¤«ï ¤®áâã¯ 

ª ����). Ǳà¨ íâ®¬ ¬¥¦¤ã ª®¬¯®¥â ¬¨ ¢®§¬®¦¥ ®¡¬¥ ª ª ¤¨ ¬¨-

ç¥áª¨¬¨ § ¨ï¬¨ ® ¯à¥¤¬¥â®© ®¡« áâ¨, â ª ¨ á®áâ®ï¨¥¬ à¥è ¥¬®©

§ ¤ ç¨. �®¬¡¨¨àãï ª®¬¯®¥âë, ¢®§¬®¦® á®§¤ ¢ âì ¨â¥««¥ªâã «ì-

ë¥ á¨áâ¥¬ë á à §«¨çë¬¨ ª®ä¨£ãà æ¨ï¬¨ ¨ áâà â¥£¨ï¬¨ ¢ë¢®¤ , ¢

â®¬ ç¨á«¥ «¥£ª® ¯à¨¬¥ïâì à §«¨çë¥ áâà â¥£¨¨ ¢ë¢®¤  ª ®¤®© ¡ §¥

§ ¨© ¯à®áâ®© § ¬¥®© ª®¬¯®¥â .

� ¡®â  ¯®á¢ïé¥  à §à ¡®âª¥ ¨áâàã¬¥â à¨ï ¤«ï á®§¤ ¨ï à á-

¯à¥¤¥«¥ëå ¯à®¤ãªæ¨®ëå íªá¯¥àâëå á¨áâ¥¬ ¨ ¥£® ¯« âä®à¬¥®-

¥§ ¢¨á¨¬®© à¥ «¨§ æ¨¨   ï§ëª¥ Java,   â ª¦¥ á®§¤ ¨î   ¥£® ®á®-

¢¥ ¬®¤¥«ì®© ¤¨ £®áâ¨ç¥áª®© ¡ §ë § ¨©, äãªæ¨®¨àãîé¥© ¢ áà¥¤¥

¨â¥à¥â. �¥«ì à ¡®âë | ¢ëà ¡®â âì  ¨¡®«¥¥ ¯®¤å®¤ïé¨¥ á¯®á®¡®ë

¯à¥¤áâ ¢«¥¨ï § ¨© ¤«ï à á¯à¥¤¥«¥®£® ¢ë¢®¤ , à §à ¡®â âì áâàãª-

âãàã ¨áâàã¬¥â à¨ï ¨ ®á®¢ëå ª®¬¯®¥â®¢, à¥ «¨§®¢ âì ¨áâàã¬¥-

â à¨© á ¨á¯®«ì§®¢ ¨¥¬ ®¤®£® ¨§ á®¢à¥¬¥ëå áà¥¤áâ¢ ¯®áâà®¥¨ï à á-

¯à¥¤¥«¥ëå á¨áâ¥¬, ¨á¯®«ì§®¢ âì ¨áâàã¬¥â à¨© ¤«ï á®§¤ ¨ï ¤¥©-

áâ¢ãîé¥£® ¯à®â®â¨¯  ¤¨ £®áâ¨ç¥áª®© íªá¯¥àâ®© á¨áâ¥¬ë, äãªæ¨®¨-

àãîé¥© ¢ áà¥¤¥ ¨â¥à¥â,   â ª¦¥ á¯à®¥ªâ¨à®¢ âì ¨ à¥ «¨§®¢ âì áà¥¤-

áâ¢  ¨â¥£à æ¨¨ à á¯à¥¤¥«¥®© ¨â¥««¥ªâã «ì®© ª®¬¯®¥âë ¢ ¨-

ä®à¬ æ¨®ë¥ á¨áâ¥¬ë á æ¥«ìî á®§¤ ¨ï ¨ ¢¥¤à¥¨ï ¨ä®à¬ æ¨®®©

¬¥¤¨æ¨áª®© á¨áâ¥¬ë á ¢®§¬®¦®áâìî ã¤ «¥®© ª®áã«ìâ æ¨¨.
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� â® ¢à¥¬ï ª ª âà ¤¨æ¨®ë¥ ¯®¤å®¤ë ª à á¯à¥¤¥«¥ë¬ ¡ § ¬

§ ¨© ®á®¢ë¢ îâáï   ¨á¯®«ì§®¢ ¨¨ ¯à®áâ®© ¤¢ãåãà®¢¥¢®© ¬®¤¥«¨

ª«¨¥â-á¥à¢¥à, â.¥. ¯à®¢¥¤¥¨¨ «®£¨ç¥áª®£® ¢ë¢®¤  ¨áª«îç¨â¥«ì®  

áâ®à®¥ ª«¨¥â  ¨«¨   áâ®à®¥ á¥à¢¥à , à §à ¡®â ë© ¯®¤å®¤ ¤®¯ãá-

ª ¥â ¯à®¨§¢®«ì®¥ ª®¬¡¨¨à®¢ ¨¥ ¨áâ®ç¨ª®¢ § ¨© ¨ á¥à¢¥à®¢ «®£¨-

ç¥áª®£® ¢ë¢®¤  ¨ ¯®§¢®«ï¥â ®áãé¥áâ¢«ïâì ®¡¬¥ § ¨ï¬¨   à §«¨ç-

ëå ãà®¢ïå ¯à¥¤áâ ¢«¥¨ï. � ®á®¢ã à áá¬ âà¨¢ ¥¬®£® ¯®¤å®¤  «¥£«®

¯à¥¤áâ ¢«¥¨¥ § ¨© ® ¯à¥¤¬¥â®© ®¡« áâ¨ ¢ ¢¨¤¥ ¯à®¤ãªæ¨©,   áâ â¨-

ç¥áª¨å § ¨© ® à¥è ¥¬®© § ¤ ç¥ ¢ ¢¨¤¥  ¡®à  ¯ à  âà¨¡ãâ-§ ç¥¨¥,

å à ªâ¥à®¥ ¤«ï ¡®«ìè¨áâ¢  ª« áá¨ç¥áª¨å íªá¯¥àâëå á¨áâ¥¬ (BOW

[5], EMYCIN ¨ ¤à.). � ª®¥ áà ¢¨â¥«ì® ¯à®áâ®¥ ¨ ª®¬¯ ªâ®¥ ¯à¥¤áâ -

¢«¥¨¥ ¯®§¢®«ï¥â íää¥ªâ¨¢® à¥ «¨§®¢ âì ®¡¬¥ § ¨ï¬¨ ¯® ¨§ª®-

¯à®¨§¢®¤¨â¥«ì®© ª®¬¯ìîâ¥à®© á¥â¨, â ª ª ª ¤«ï ¯à®¢¥¤¥¨ï ¢ë¢®¤ 

§ ç áâãî ¥â ¥®¡å®¤¨¬®áâ¨ ¯¥à¥¤ ¢ âì ¢¥áì ®¡ê¥¬ § ¨©. �¤ ª® ¢

®â«¨ç¨¥ ®â âà ¤¨æ¨®®© ¬®¤¥«¨ ¤®áª¨ ®¡êï¢«¥¨©, ¢ ª®â®à®© ¢á¥

§ ¨ï ® à¥è ¥¬®© § ¤ ç¥ åà ïâáï æ¥âà «¨§®¢ ®, ¤ ë© ¯®¤å®¤

¨á¯®«ì§ã¥â «®ª «ìë¥ ª®¯¨¨ à ¡®ç¥© ¯ ¬ïâ¨ à¥è ¥¬®© § ¤ ç¨   ª -

¦¤®¬ ¨§ á¥à¢¥à®¢ ¢ë¢®¤ , á®¤¥à¦ é¨¥ ¥®¡å®¤¨¬ë¥ ¤«ï ¢ë¢®¤  ¯ àë

 âà¨¡ãâ-§ ç¥¨¥, ¢ â® ¢à¥¬ï ª ª æ¥âà «ì ï ¤®áª  ®¡êï¢«¥¨© á«ã-

¦¨â ª ª áà¥¤áâ¢® á¨åà®¨§ æ¨¨.

� æ¥«ìî ã¯à®áâ¨âì à¥è¥¨¥ ¯à ªâ¨ç¥áª¨å § ¤ ç ¢ ¬®¤¥«ì ¯à¥¤áâ -

¢«¥¨ï § ¨© ¨ «®£¨ç¥áª®£® ¢ë¢®¤  ¡ë«¨ ¢¥á¥ë ¥ª®â®àë¥ ¨¬¯¥à -

â¨¢ë¥ à áè¨à¥¨ï: ¬¥å ¨§¬ ¢áâ ¢®ª (plugins), ¯®§¢®«ïîé¨© «¥£ª®

¨â¥£à¨à®¢ âì ¢ ¡ §ã § ¨© ¯à®æ¥¤ãàë¥ ª®¬¯®¥âë, ¢ â®¬ ç¨á«¥ ¤«ï

¤®áâã¯  ª ��, ¨ â.. ¥ãáâ®©ç¨¢ë¥  âà¨¡ãâë (volatile attributes).

�¥£ª®áâì à áè¨à¥¨ï ¨áâàã¬¥â à¨ï ¤®áâ¨£ ¥âáï §  áç¥â ¥£® áãé¥-

áâ¢¥® ¬®¤ã«ì®© áâàãªâãàë, ®á®¢ ®©   ª®¬¯®¥â®© ¬®¤¥«¨ ¨

¨á¯®«ì§®¢ ¨¨ CORBA ª ª ®á®¢ë à á¯à¥¤¥«¥®© áà¥¤ë. �®¢ë¥ ª®¬-

¯®¥âë ¬®£ãâ à §à ¡ âë¢ âìáï ¯à ªâ¨ç¥áª¨   «î¡®© ¯« âä®à¬¥ ¨  

«î¡®¬ ï§ëª¥ ¯à®£à ¬¬¨à®¢ ¨ï, ª®â®àë¥ ¯®¤¤¥à¦¨¢ îâ CORBA.

� ª¨¬ ®¡à §®¬, ¢ à ¡®â¥ ¯à¨áãâáâ¢ãîâ á«¥¤ãîé¨¥ ®¢ë¥ à¥§ã«ìâ -

âë:

1) Ǳà¨æ¨¯ ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬,

¤®¯ãáª îé¨© ®¡¬¥ § ¨ï¬¨   à §«¨çëå ãà®¢ïå ¯à¥¤áâ ¢«¥-
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¨ï (  ãà®¢¥ áâ â¨ç¥áª¨å ¨«¨ ¤¨ ¬¨ç¥áª¨å § ¨©), ¤®¯®«¨-

â¥«ìë¥ à áè¨à¥¨ï ª« áá¨ç¥áª®£® ¢ë¢®¤  ¢ ¯à®¤ãªæ¨®®© ¬®-

¤¥«¨ á ¨á¯®«ì§®¢ ¨¥¬ ¥ãáâ®©ç¨¢ëå  âà¨¡ãâ®¢.

2) �âàãªâãà  ¨ á®áâ ¢ ¨áâàã¬¥â à¨ï, ¯®§¢®«ïîé¥£® «¥£ª® áâà®¨âì

¬®£®ãà®¢¥¢ë¥ ¨â¥««¥ªâã «ìë¥ á¨áâ¥¬ë á à á¯à¥¤¥«¥ë¬ ¢ë-

¢®¤®¬ ¨ åà ¥¨¥¬ § ¨©, ®¡« ¤ îé¨¥ ¢ëá®ª®© ¬®¤ã«ì®áâìî ¨

à áè¨àï¥¬®áâìî, ¨â¥àä¥©á ¬¨ á ¯à®æ¥¤ãàë¬¨ ï§ëª ¬¨ ¨ ��,

¬®£®¯« âä®à¬¥®áâìî ¨ ¬®£®ï§ëç¨¥¬.

3) � ¡®à áà¥¤áâ¢ ¨â¥£à æ¨¨ ¨â¥««¥ªâã «ì®© ª®¬¯®¥âë ¢ ¨ä®à-

¬ æ¨®ë¥ á¨áâ¥¬ë á ¡ § ¬¨ ¤ ëå, ¢ª«îç îé¨© ¢ á¥¡ï áà¥¤áâ¢®

£¥¥à æ¨¨ ¯® ¡ §¥ § ¨© ¯à®£à ¬¬®£® ª®¤  ¤«ï ¯à®¢¥¤¥¨ï ª®-

áã«ìâ æ¨¨,   â ª¦¥ ª®¬¯®¥â®¢ ¤«ï ¯à®¢¥¤¥¨ï ã¤ «¥®© ª®-

áã«ìâ æ¨¨.

4) �à¨£¨ «ì®¥ ¯à®£à ¬¬®¥ ®¡¥á¯¥ç¥¨¥ ¨áâàã¬¥â à¨ï, ¡¨¡«¨®-

â¥ª¨ ¨ ª®¬¯®¥â®¢ ¤«ï ¨á¯®«ì§®¢ ¨ï ã¤ «¥®© ª®áã«ìâ æ¨¨.

5) Ǳà®â®â¨¯ë ¡ §ë § ¨© ¤¨ £®áâ¨ª¨ § ¡®«¥¢ ¨© ¯à¥¤áâ â¥«ì®©

¦¥«¥§ë.

6) �â¥£à¨à®¢  ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï á¨áâ¥¬  ¡®«ìëå á § ¡®-

«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë, ¤®¯ãáª îé ï ã¤ «¥ãî ª®-

áã«ìâ æ¨î á  ¡®à®¬ à á¯à¥¤¥«¥ëå ¡ § § ¨©.

� §à ¡®â ë© ¨áâàã¬¥â à¨© ¯®§¢®«¨â ¤®áâ â®ç® ¯à®áâ® áâà®¨âì

à á¯à¥¤¥«¥ë¥ á¨áâ¥¬ë à §«¨çëå ª®ä¨£ãà æ¨©, ®á®¢ ë¥   ª®«-

«¥ªâ¨¢®¬  ª®¯«¥¨¨, ¯®¤¤¥à¦ ¨¨ ¨ ¨á¯®«ì§®¢ ¨¨ § ¨©. � ç áâ®-

áâ¨,   ¡ §¥ à §à ¡®â ®£® ¨áâàã¬¥â à¨ï ¡ë«  á®§¤   ¨â¥««¥ªâã-

 «ì ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï á¨áâ¥¬  ¡®«ìëå § ¡®«¥¢ ¨ï¬¨ ¯à¥¤-

áâ â¥«ì®© ¦¥«¥§ë, ¢¥¤à¥ ï ¢ «¥ç¥¡ãî ¯à ªâ¨ªã æ¥âà «ì®© ª«¨-

¨ç¥áª®© ¡®«ì¨æë ¨¬. �.Ǳ.�®âª¨ . � ª¦¥ ¢ à ¡®â¥ à áá¬®âà¥ë ¯à¨-

æ¨¯ë ¨á¯®«ì§®¢ ¨ï á¨áâ¥¬ë ¤«ï ®à£ ¨§ æ¨¨ ¨â¥««¥ªâã «ì®£® ã¯à -

¢«ï¥¬®£® § ¨ï¬¨ ¯®¨áª  ¢ á¥â¨ �â¥à¥â, ®á®¢ ®£®   ¯®¤¤¥à¦ -

¨¨   ª ¦¤®¬ ã§«¥ ª®â¥â®© ¡ §ë § ¨© ¨ à á¯à¥¤¥«¥®£® ¢ë¢®¤ 

¢ â ª¨å ¡ § å.
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�¥§ã«ìâ âë ¤¨¯«®¬®© à ¡®âë ¡ë«¨ ¯à¥¤áâ ¢«¥ë   ª®ä¥à¥æ¨¨

"�ä®à¬ â¨ª  ¨ ¨ä®à¬ æ¨®ë¥ â¥å®«®£¨¨ CSIT'99" (The Workshop

on Computer Science and Information Technologies) [1].

Ǳ® à¥§ã«ìâ â ¬ á®§¤ ¨ï ¨ä®à¬ æ¨®®© á¨áâ¥¬ë ãç¥â  ¨ ¤¨ £®-

áâ¨ª¨ ¡®«ìëå á § ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë ®¯ã¡«¨ª®¢  

à ¡®â  [2],   â ª¦¥ á®§¤  ¨â¥à ªâ¨¢ë© ¢¥¡-á ©â [3], ¯à¥¤®áâ ¢«ïîé¨©

¢®§¬®¦®áâì ã¤ «¥®© ª®áã«ìâ æ¨¨ ¯® �â¥à¥â.

�  ï à ¡®â  ¯®¬¨¬® ¢¢¥¤¥¨ï ¢ª«îç ¥â ¢ á¥¡ï âà¨ £« ¢ë ¨ § -

ª«îç¥¨¥. � ¯¥à¢®© £« ¢¥ à áá¬ âà¨¢ îâáï ¥ª®â®àë¥ ®¡é¨¥  á¯¥ªâë

¯®áâà®¥¨ï ¨â¥««¥ªâã «ìëå á¨áâ¥¬, áãé¥áâ¢ãîé¨¥ ¯®¤å®¤ë ª à¥ «¨-

§ æ¨¨ à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬, ¢ â®¬ ç¨á«¥ á ¨á¯®«ì-

§®¢ ¨¥¬ âà ¤¨æ¨®ëå ¨â¥à¥â-â¥å®«®£¨©, § âà £¨¢ îâáï ¢®¯à®áë

¯®áâà®¥¨ï â ª¨å á¨áâ¥¬   ¡ §¥  £¥â®© ¨ ª®¬¯®¥â®©  àå¨â¥ªâãà.

� ª¦¥ ¢ íâ®© £« ¢¥ ®¯¨áë¢ îâáï ®á®¢ë¥ ¯à¨æ¨¯ë ¯®áâà®¥¨ï à á-

¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬   ¡ §¥  ¡®à  ª®¬¯®¥â®¢,  à-

å¨â¥ªâãà  ¨áâàã¬¥â à¨ï, ®á®¢ ®£®   íâ¨å ¯à¨æ¨¯ å, ®¡áã¦¤ -

îâáï ¢®¯à®áë ®¯â¨¬ «ì®£® ¯à¥¤áâ ¢«¥¨ï § ¨© ¨ ¬¥â®¤®¢ ¢ë¢®¤ 

¢ ª®¬¯®¥â®© áà¥¤¥. �â®à ï £« ¢  ®¯¨áë¢ ¥â ®á®¡¥®áâ¨ à¥ «¨§ -

æ¨¨ ¨áâàã¬¥â à¨ï ¤«ï äãªæ¨®¨à®¢ ¨ï ¢ áà¥¤¥ ¨â¥à¥â, ¯®¤à®¡¥¥

®áâ  ¢«¨¢ ïáì   ¨â¥àä¥©á å ª®¬¯®¥â®¢ ¨ ®á®¢ëå ¡¨¡«¨®â¥ª. �à-

£ã¬¥â¨àã¥âáï ¢ë¡®à ª®ªà¥âëå ¯à®£à ¬¬ëå áà¥¤áâ¢ ¤«ï à¥ «¨§ æ¨¨

¨áâàã¬¥â à¨ï, ¯à®¢®¤¨âáï ªà âª®¥ áà ¢¥¨¥ áãé¥áâ¢ãîé¨å áà¥¤ ¤«ï

¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå á¨áâ¥¬ (RPC, RMI, DCOM, DCE, CORBA),

®¯¨áë¢ îâáï ¥ª®â®àë¥ ¯à¨æ¨¯ë ¯®áâà®¥¨ï â ª¨å á¨áâ¥¬,   â ª¦¥ ®¡-

é¨¥ á®®¡à ¦¥¨ï ¯® ¯®áâà®¥¨î  àå¨â¥ªâãà®-¥©âà «ìëå ¬ è¨®-

¥§ ¢¨á¨¬ëå ¯à®£à ¬¬ëå á¨áâ¥¬ ¤«ï ¨á¯®«ì§®¢ ¨ï ¢ �â¥à¥â. � á-

á¬ âà¨¢ îâáï à §«¨çë¥ ¢ à¨ âë ¯à¨¬¥¥¨ï ®¯¨áë¢ ¥¬®© á¨áâ¥¬ë,

¢ â®¬ ç¨á«¥ ¤«ï ¬¥¤¨æ¨áª®© ¤¨ £®áâ¨ª¨, ¨â¥««¥ªâã «ì®£® ¯®¨áª ,

  â ª¦¥ ¢ à ¬ª å ãç¥¡®© á¨áâ¥¬ë, ¯®¤à®¡¥¥ ®¯¨áë¢ ¥âáï ¬®¤¥«ì ï

¡ §  § ¨© ¯® ¤¨ £®áâ¨ª¥ § ¡®«¥¢ ¨© ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë ¨ ®á®-

¢  ï   ¥© á¨áâ¥¬  ãç¥â  ¨ ¤¨ £®áâ¨ª¨ ¡®«ìëå ãà®«®£¨ç¥áª¨¬¨

§ ¡®«¥¢ ¨ï¬¨. �à¥âìï £« ¢  á®¤¥à¦¨â íª®®¬¨ç¥áª¨¥ á®®¡à ¦¥¨ï ¯®

¯à¨¬¥¥¨î á¨áâ¥¬ë   ¯à ªâ¨ª¥.
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�« ¢  1.

�áá«¥¤®¢ â¥«ìáª ï ç áâì

1.1. Ǳà¥¤áâ ¢«¥¨¥ ¨ ¨á¯®«ì§®¢ ¨¥ § ¨©

¢ ¨â¥««¥ªâã «ìëå á¨áâ¥¬ å

1.1.1. � ¯à ¢«¥¨ï à §¢¨â¨ï ¨áªãááâ¢¥®£® ¨â¥«-

«¥ªâ 

�® ¢à¥¬¥¨ á®§¤ ¨ï ¢ëç¨á«¨â¥«ìëå ¬ è¨ § ç¨â¥«ì®¥ ¢¨¬ -

¨¥ ¨áá«¥¤®¢ â¥«¥© ¢ ®¡« áâ¨ ¨ä®à¬ â¨ª¨ ¡ë«® ã¤¥«¥® á¯®á®¡ ¬

ç¥«®¢¥ª®-¬ è¨®£® ®¡é¥¨ï. � ¡®â  ���, á¯®á®¡®© á ¢ëá®ª®© áª®-

à®áâìî ¢ë¯®«ïâì ®£à ¨ç¥ë©  ¡®à ¯à®áâëå ¨áâàãªæ¨© ¢ ®¯à¥¤¥-

«¥®© ¯®á«¥¤®¢ â¥«ì®áâ¨   ¯¥à¢ë© ¢§£«ï¤ áãé¥áâ¢¥® ®â«¨ç « áì

®â ¬ëá«¨â¥«ì®£® ¯à®æ¥áá  ç¥«®¢¥ª , ª®â®àë©, ¡ã¤ãç¨ ¥ á¯®á®¡¥ ª ¡ë-

áâà®¬ã ¢ë¯®«¥¨î  à¨ä¬¥â¨ç¥áª¨å ¨ àãâ¨ëå ®¯¥à æ¨©, ¬®£, â¥¬ ¥

¬¥¥¥, á á®¢¥àè¥® £¨£ âáª®© áª®à®áâìî ¢ë¯®«ïâì â ª¨¥ ®¯¥à æ¨¨,

ª ª à á¯®§ ¢ ¨¥ ®¡à §®¢ ¨ ¤®ª § â¥«ìáâ¢® â¥®à¥¬. �á¥ íâ®  ¢®¤¨«®

  ¬ëá«ì ® à §«¨çëå ¯à¨æ¨¯ å ¬ëá«¨â¥«ì®£® ¯à®æ¥áá  ¨ ¯à®æ¥áá 

¢ë¯®«¥¨ï ¯à®£à ¬¬ ¢ ��� ¨ ¯®¡ã¦¤ «® ¨áá«¥¤®¢ â¥«¥© ¨áª âì á¯®-

á®¡ë ¯à¥¤áâ ¢«¥¨ï ¨ä®à¬ æ¨¨ ¨  «£®à¨â¬ë ¥¥ ®¡à ¡®âª¨, áå®¦¨¥ á

ãáâà®©áâ¢®¬ ç¥«®¢¥ç¥áª®£® ¬®§£ , ¢  ¤¥¦¤¥, çâ® íâ® ¯®§¢®«¨â ��� ¯à¨-

¡«¨§¨âìáï ª íää¥ªâ¨¢®¬ã à¥è¥¨î § ¤ ç, ¤® íâ®£® ¤®áâã¯ëå â®«ìª®

ç¥«®¢¥ªã.

� ãç®¥  ¯à ¢«¥¨¥, § ¨¬ îé¥¥áï ¨§ãç¥¨¥¬ ¬ëá«¨â¥«ì®£® ¯à®-

æ¥áá  ç¥«®¢¥ª  ¨ à §à ¡®âª®© áå®¤ëå ¬¥â®¤®¢ ¢ ¨ä®à¬ â¨ª¥ ¯®«ãç¨«®
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 §¢ ¨¥ ¨áªãááâ¢¥ë© ¨â¥««¥ªâ. � à ¬ª å ¨áªãááâ¢¥®£® ¨â¥«-

«¥ªâ  áà §ã ¢ë¤¥«¨«®áì ¤¢  ¯®¤å®¤  ª ¬®¤¥«¨à®¢ ¨î à ¡®âë ç¥«®¢¥-

ç¥áª®£® ¬®§£ .

�¤¨ ¨§ ¯®¤å®¤®¢, ¯®ï¢¨¢è¨©áï, áâà®£® £®¢®àï, ¥é¥ ¤® ¯¥à¢ëå

í«¥ªâà®®-¢ëç¨á«¨â¥«ìëå ãáâà®©áâ¢, á®áâ®ï« ¢ â®¬, çâ® â ª ¨«¨ ¨ -

ç¥ ¬®¤¥«¨à®¢ « áì äãªæ¨ï ®â¤¥«ìëå ¥©à®®¢ £®«®¢®£® ¬®§£ , ¨

¡®«ìè®©  ¡®à ¨áªãááâ¢¥ëå ¥©à®®¢ (â.. ¥©à® ï á¥âì), ¡ã¤ã-

ç¨ ®¯à¥¤¥«¥ë¬ ®¡à §®¬,  ¯®¤®¡¨¥ £®«®¢®£® ¬®§£ , á®¥¤¨¥ëå

¢¬¥áâ¥, ¡ã¤¥â äãªæ¨®¨à®¢ âì ª ª ¥¤¨®¥ æ¥«®¥, ®¡¥á¯¥ç¨¢ ï â¥ ¦¥

¬ëá«¨â¥«ìë¥ äãªæ¨¨. Ǳà¨ íâ®¬ ¥©à®ë ¬®£ãâ ¬®¤¥«¨à®¢ âìáï  

��� ¨«¨ ¦¥ ¢ ¢¨¤¥ í«¥ªâà®¬¥å ¨ç¥áª¨å ãáâà®©áâ¢. �á®¢ë¬ ®£à ¨-

ç¥¨¥¬ ¢ íâ®¬ á«ãç ¥ ®áâ ¥âáï ¥®¡å®¤¨¬®áâì ¨á¯®«ì§®¢ ¨ï £¨£ âáª®-

£® ª®«¨ç¥áâ¢  ¥©à®®-¬®¤¥«¨àãîé¨å ã§«®¢ ¤«ï ¤®áâ¨¦¥¨ï âà¥¡ã¥-

¬®£® ãà®¢ï ¨â¥««¥ªâã «ì®áâ¨, çâ® ¯à¨ ë¥è¥¬ ãà®¢¥ à §¢¨â¨ï

â¥å®«®£¨¨ ¥ ¯à¥¤áâ ¢«ï¥âáï ¢®§¬®¦ë¬. �¤ ª®, á ¨á¯®«ì§®¢ ¨¥¬

à áá¬®âà¥®£® ¯®¤å®¤  ¡ë« à §à ¡®â  àï¤ ¬ â¥¬ â¨ç¥áª¨å ¬¥â®¤®¢

( ¯à¨¬¥à, ¬¥â®¤ £àã¯¯®¢®£® ãç¥â   à£ã¬¥â®¢ [27]), ¯®§¢®«ïîé¨å  

®á®¢¥ ¥©à®ëå á¥â¥© áâà®¨âì ¬ â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ ï¢«¥¨© ¯® ¨á-

å®¤ë¬ ¬®¤¥«ìë¬ ¤ ë¬ ® á¨âã æ¨¨. �¥©à®ë¥ á¥â¨, ¬®¤¥«¨àã¥¬ë¥

¯à®£à ¬¬®, ¢  áâ®ïé¥¥ ¢à¥¬ï ¤®áâ â®ç® è¨à®ª® ¨á¯®«ì§ãîâáï ¢ § -

¤ ç å ª« áá¨ä¨ª æ¨¨, ¤¨ £®áâ¨ª¨ ¨ ¤àã£¨å, ¤«ï ª®â®àëå ®âáãâáâ¢ã¥â

 «£®à¨â¬ à¥è¥¨ï ¨«¨ ¥®¡å®¤¨¬ë¥ íªá¯¥àâë¥ § ¨ï. �®«¥¥ â®£®, á

à®áâ®¬ ¢ëç¨á«¨â¥«ìëå ¬®é®áâ¥© á®¢à¥¬¥ëå ��� ¢  áâ®ïé¥¥ ¢à¥-

¬ï ¨â¥à¥á ª ¥©à®ë¬ á¥âï¬ à áâ¥â.

�â®à®© ¯®¤å®¤ á®áâ®¨â ¢ ¬®¤¥«¨à®¢ ¨¨ ¯à®æ¥áá®¢ ¬ëè«¥¨ï   ¡®-

«¥¥ ¢ëá®ª®¬ ãà®¢¥  ¡áâà ªæ¨¨. �â® ¢ª«îç ¥â ¢ á¥¡ï ¨§ãç¥¨¥ ¬ëá«¨-

â¥«ì®£® ¯à®æ¥áá  ç¥«®¢¥ª , á¯®á®¡®¢ åà ¥¨ï ¨ ¤®áâã¯  ª ¨ä®à¬ -

æ¨¨,   â ª¦¥ ®¡é¨å ¬¥å ¨§¬®¢ ¬ëè«¥¨ï ¨ § â¥¬ ¯®áâà®¥¨¥ á®®â¢¥â-

áâ¢ãîé¥© ¯à®£à ¬¬®© ¬®¤¥«¨, â.¥. ¯à®£à ¬¬®© á¨áâ¥¬ë, ãáâà®¥®©

¯® áå®¦¨¬ ¯à¨æ¨¯ ¬. �á®¢ ï ¯à®¡«¥¬  ¢ ¤ ®¬ ¯®¤å®¤¥ á®áâ®¨â

¢ â®¬, çâ® ¯à®æ¥ááë ¬ëè«¥¨ï ¤®  áâ®ïé¥£® ¬®¬¥â  ¨§ãç¥ë ¢¥áì¬ 

¯®¢¥àå®áâ®, ªà®¬¥ â®£®, á«®¦®áâì íâ¨å ¯à®æ¥áá®¢ ¥ ¢á¥£¤  ¯®§¢®«ï¥â

¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¯à®£à ¬¬ãî á¨áâ¥¬ã. �¤ ª®, ¤ ¦¥ ¥ª®-

â®àë¥ ¨§ ¯à¨æ¨¯®¢, ¯®«®¦¥ë¥ ¢ ®á®¢ã ¯à®£à ¬¬ëå á¨áâ¥¬, ¯®§¢®-
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«ïîâ á®§¤ ¢ âì ¤® ¥ª®â®à®© áâ¥¯¥¨ "¨â¥««¥ªâã «ìë¥" ¯à®£à ¬¬ë.

1.1.2. �àå¨â¥ªâãà  ¨â¥««¥ªâã «ìëå á¨áâ¥¬

�â¥««¥ªâã «ìë¥ á¨áâ¥¬ë | íâ® ¯à®£à ¬¬ë¥ á¨áâ¥¬ë, ¢ â®©

¨«¨ ¨®© áâ¥¯¥¨ ¨á¯®«ì§ãîé¨¥ ¬¥â®¤ë ¨áªãááâ¢¥®£® ¨â¥««¥ªâ  ¤«ï

à¥è¥¨ï ¯®áâ ¢«¥ëå § ¤ ç. � ª ¯à ¢¨«® íâ® ®§ ç ¥â, çâ® à¥è ¥¬ ï

§ ¤ ç  ¥ ¨¬¥¥â ¤®áâ â®ç® ¯à®áâ®£®  «£®à¨â¬¨ç¥áª®£® à¥è¥¨ï,   ®á®-

¢ë¢ ¥âáï   ¯à¨¬¥¥¨¨ ç¥«®¢¥ç¥áª®£® ®¯ëâ , ¨ ¯à®£à ¬¬  ®á®¢ë¢ -

¥âáï   ¯à¨¬¥¥¨¨ ¬¥â®¤®¢, ¬®¤¥«¨àãîé¨å ¬ëè«¥¨¥ ç¥«®¢¥ª .

Ǳ¥à¢ë¬¨ á¨áâ¥¬ ¬¨ â ª®£® à®¤  áâ «¨ íªá¯¥àâë¥ á¨áâ¥¬ë, ª®-

â®àë¥ á®¤¥à¦ «¨ ¢ á¥¡¥ ®¯à¥¤¥«¥ë¬ ®¡à §®¬ ¯à¥¤áâ ¢«¥ë¥ § ¨ï

íªá¯¥àâ  (¡ §ã § ¨©) ¨ ¯à®£à ¬¬ã («®£¨ç¥áª¨© ¨â¥à¯à¥â â®à),

á¯®á®¡ãî ¤¥« âì   ®á®¢ ¨¨ íâ¨å § ¨© ®¯à¥¤¥«¥ë¥ ¢ë¢®¤ë ®

à¥è ¥¬®© § ¤ ç¥. � ª¨¥ á¨áâ¥¬ë ¢ë¯®«ï«¨ à®«ì ç¥«®¢¥ª -íªá¯¥àâ , ¨

¡ë«¨ á¯®á®¡ë ¤ ¢ âì ª®áã«ìâ æ¨¨ ® ¯à®¡«¥¬ å ¨§ ã§ª®© ¯à¥¤¬¥â®©

®¡« áâ¨. �  áâ®ïé¥¥ ¢à¥¬ï ¬®£¨¥ ¨â¥««¥ªâã «ìë¥ á¨áâ¥¬ë ¢ª«î-

ç îâ ¢ á¥¡ï íªá¯¥àâë¥ á¨áâ¥¬ë, ® ¯®¬¨¬® ª®áã«ìâ æ¨®ëå ¬®£ãâ

¢ë¯®«ïâì ¨ ¤àã£¨¥ äãªæ¨¨.

�àå¨â¥ªâãà  ¯à®áâ¥©è¥© íªá¯¥àâ®© á¨áâ¥¬ë ¯à¨¢¥¤¥    à¨á. 1

[11].

�¥å ¨§¬ ¢ë¢®¤  � §  ¯à ¢¨«

�®áâ®ï¨¥ § ¤ ç¨

�â¥àä¥©á

¯®«ì§®¢ â¥«ï

j

-
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�
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�¨á. 1. �àå¨â¥ªâãà  ¯à®áâ¥©è¥© íªá¯¥àâ®© á¨áâ¥¬ë

�®áâ®ï¨¥ § ¤ ç¨ (¨«¨ à ¡®ç¥¥ ¯à®áâà áâ¢®, à ¡®ç ï ¯ ¬ïâì) ¨§-

 ç «ì® á®¤¥à¦¨â ®¯à¥¤¥«¥ë¬ ®¡à §®¬ ¯à¥¤áâ ¢«¥ë¥ § ¨ï ®

à áá¬ âà¨¢ ¥¬®© ¯à®¡«¥¬¥ (â.. áâ â¨ç¥áª¨¥ § ¨ï [10]). � ¯à®æ¥á-

á¥ ª®áã«ìâ æ¨¨ à ¡®ç¥¥ ¯à®áâà áâ¢® ¯®¯®«ï¥âáï ®¢ë¬¨ ä ªâ ¬¨,

¢ë¢¥¤¥ë¬¨ á¨áâ¥¬®©.
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� §  § ¨© íªá¯¥àâ®© á¨áâ¥¬ë á®¤¥à¦¨â ®¯à¥¤¥«¥ë¬ ®¡à §®¬

¯à¥¤áâ ¢«¥ë¥ § ¨ï íªá¯¥àâ  ® ª®ªà¥â®© ¯à¥¤¬¥â®© ®¡« áâ¨, ¤«ï

ª®â®à®© ¯à¥¤ § ç¥  á¨áâ¥¬  (¤¨ ¬¨ç¥áª¨¥ § ¨ï). �â¨ § ¨ï

§ ®áïâáï ¢ á¨áâ¥¬ã ¯à¨ ¥¥ á®§¤ ¨¨, ®áâ îâáï ¥¨§¬¥ë¬¨ ¢ ¯à®æ¥áá¥

¥¥ íªá¯«ã â æ¨¨ ¨ á«ã¦ â ¤«ï ¢ë¢®¤    ¡ §¥ ä ªâ®¢ ®¢ëå áâ â¨ç¥áª¨å

§ ¨©.

�¥å ¨§¬ ¢ë¢®¤  (¨â¥à¯à¥â â®à «®£¨ç¥áª®£® ¢ë¢®¤ ) ï¢«ï¥âáï

®á®¢®© ¯à®£à ¬¬®© ª®¬¯®¥â®© á¨áâ¥¬ë. � à¥ «¨§ã¥â âã ¨«¨ ¨ãî

áâà â¥£¨î (¨«¨ ¨å á®ç¥â ¨¥) «®£¨ç¥áª®£® ¢ë¢®¤  ®¢ëå ä ªâ®¢ ¢ à ¡®-

ç¥© ¯ ¬ïâ¨   ¡ §¥ ¨¬¥îé¥©áï ¨ä®à¬ æ¨¨ ® § ¤ ç¥ ¯ãâ¥¬ ¯à¨¬¥¥¨ï

§ ¨© ¨§ ¡ §ë § ¨©.

�ãªæ¨®¨à®¢ ¨¥ íªá¯¥àâ®© á¨áâ¥¬ë, â ª¨¬ ®¡à §®¬, á¢®¤¨âáï ª

æ¨ª«¨ç¥áª®¬ã ¯à®æ¥ááã à á¯®§ ¢ ¨ï ¨ ¯à¨¬¥¥¨ï ®¯à¥¤¥«¥ëå § -

¨© ¯à¥¤¬¥â®© ®¡« áâ¨ (recognize-act cycle, [12]) ¤® â¥å ¯®à, ¯®ª  ¥

¡ã¤¥â ¯®«ãç¥ âà¥¡ã¥¬ë© à¥§ã«ìâ â:

1) �ë¡®à   ®á®¢ ¨¨ â¥ªãé¥£® á®áâ®ï¨ï § ¤ ç¨ â¥å § ¨© ¨§ ¡ §ë

§ ¨©, ª®â®àë¥ ¬®£ãâ ¨á¯®«ì§®¢ âìáï ¤«ï ¢ë¢®¤  ®¢ëå ä ªâ®¢

(¯®«ãç¥¨¥ â.. ª®ä«¨ªâ®£® ¬®¦¥áâ¢ ).

2) �ë¡®à   ®á®¢ ¨¨ ¥ª®â®à®£® ªà¨â¥à¨ï ¨§ ª®ä«¨ªâ®£® ¬®¦¥-

áâ¢  § ¨© í«¥¬¥â à®£® ¯®¤¬®¦¥áâ¢ , ¯®§¢®«ïîé¥£® ¯à®¢¥áâ¨

®¤¨ è £ «®£¨ç¥áª®£® ¢ë¢®¤ .

3) Ǳà¨¬¥¥¨¥ ¢ë¡à ®£® ¯®¤¬®¦¥áâ¢  § ¨© ¨ ¯®«ãç¥¨¥ ®¢®£®

ä ªâ , â.¥. ¨§¬¥¥¨¥ á®áâ®ï¨ï § ¤ ç¨.

� ¬¥â¨¬, çâ®   ª ¦¤®¬ è £¥ ¯à®¨§¢®¤¨âáï ¯®«ãç¥¨¥ ®¤®£® ®¢®-

£® ä ªâ  ® à¥è ¥¬®© § ¤ ç¥, ¨ ¯à¨¬¥ï¥âáï â®«ìª® ç áâì à¥«¥¢ âëå

§ ¨© ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ .

�®«¥¥ á«®¦ë¥ á¨áâ¥¬ë ¯®¬¨¬® à áá¬®âà¥ëå ª®¬¯®¥â®¢ ¬®£ãâ

¢ª«îç âì ¢ á¥¡ï ¯®¤á¨áâ¥¬ã ®¡êïá¥¨©, áà¥¤áâ¢  ®¡é¥¨ï   ¥áâ¥áâ¢¥-

®¬ ï§ëª¥, áà¥¤áâ¢  ¯à¨®¡à¥â¥¨ï § ¨© ¨ â.¤.

� ª¨¬ ®¡à §®¬, ¯à¨ ¯à®¥ªâ¨à®¢ ¨¨ ª®ªà¥â®© íªá¯¥àâ®© á¨áâ¥¬ë

¥®¡å®¤¨¬® ¢ë¡à âì:

� ä®à¬ã ¯à¥¤áâ ¢«¥¨ï ¤«ï áâ â¨ç¥áª¨å ¨ ¤¨ ¬¨ç¥áª¨å § ¨©,
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� áâà â¥£¨î ¢ë¢®¤  ¨ áâà â¥£¨î ¢ë¡®à  § ¨© ¨§ ª®ä«¨ªâ®£®

¬®¦¥áâ¢ .

1.1.3. Ǳà¥¤áâ ¢«¥¨¥ § ¨©

Ǳà¨ à §à ¡®âª¥ á¨áâ¥¬ ¨áªãááâ¢¥®£® ¨â¥««¥ªâ  ¢ ¦®¥ ¬¥áâ® § -

¨¬ ¥â ¯à®¡«¥¬  ¯à¥¤áâ ¢«¥¨ï § ¨© [15]. �®¬¯ìîâ¥àë¥ á¨áâ¥-

¬ë, ª ª ¨§¢¥áâ®, ¯à®¨§¢®¤ïâ  ¢â®¬ â¨§¨à®¢ ãî ®¡à ¡®âªã á®®¡é¥-

¨©, ª®â®à ï á®®â¢¥âáâ¢ã¥â ¦¥« ¥¬®© ®¡à ¡®âª¥ ¨ä®à¬ æ¨¨. �¤ ª®,

â¥à¬¨ "§ ¨ï" ¥ ï¢«ï¥âáï á¨®¨¬®¬ ¨ä®à¬ æ¨¨, ¨ ¯®íâ®¬ã ¤«ï

®¯¥à¨à®¢ ¨ï § ¨ï¬¨ ¥®¡å®¤¨¬® ¯®áâà®¨âì ¥ª¨©   «®£ "¯à ¢¨« 

¨â¥à¯à¥â æ¨¨", ¯®§¢®«ïîé¨© ¯à¥¤áâ ¢¨âì § ¨ï ¢ ¢¨¤¥ á®®¡é¥¨© ¨

¯®áâà®¨âì ®¡à ¡®âªã § ¨©   ®¡à ¡®âª¥ á®®¡é¥¨©.

�â®á¨â¥«ì® ¯®¨¬ ¨ï â¥à¬¨  "§ ¨ï" ¬®¦¥â ¢®§¨ªãâì ¥-

®¤®§ ç®áâì, â ª ª ª íâ® ¯®ïâ¨¥ ¯®-à §®¬ã ¨â¥à¯à¥â¨àã¥âáï ¤ -

¦¥   ¨âã¨â¨¢®¬ ãà®¢¥, ç áâ® á¬¥è¨¢ ïáì á ¯®ïâ¨¥¬ ¨ä®à¬ æ¨¨.

�¤¨ ¨§ à á¯à®áâà ¥ëå ¯®¤å®¤®¢ [12] á®áâ®¨â ¢ ¯®¨¬ ¨¨ § ¨©

ª ª  ¡áâà ªæ¨¨ á®®¡é¥¨© ¡®«¥¥ ¢ëá®ª®£® ãà®¢ï, ç¥¬ ¨ä®à¬ æ¨ï.

�¥©áâ¢¨â¥«ì®, ¢ ¨¥à àå¨¨ ¨ä®à¬ æ¨ï{á®®¡é¥¨¥ ¥ ¢áïª®¥ á®®¡é¥-

¨¥ ¬®¦¥â ¡ëâì ¯à®¨â¥à¯à¥â¨à®¢ ® ª ª ¨ä®à¬ æ¨ï; ¥ª®â®à ï ¨-

ä®à¬ æ¨ï, ¯¥à¥¤  ï ¬®¦¥áâ¢®¬ á¨£ «®¢, ¥á¥â ¢ á¥¡¥ ®¯à¥¤¥«¥ë©

á¬ëá«, ¢®á¯à¨¨¬ ¥¬ë© ç¥«®¢¥ª®¬ ª ª ¥¤¨®¥ æ¥«®¥. �®ç® â ª¦¥ ¥

¢áïª ï ¨ä®à¬ æ¨ï ¥áâì § ¨¥; § ¨¥¬ ¬®¦¥â áç¨â âìáï ¥ª®â®à ï

£àã¯¯  á¢¥¤¥¨©, ¥áãé ï ¢ á¥¡¥ £«ã¡¨ãî ¨ä®à¬ æ¨î ® áãé®áâ¨

ï¢«¥¨©. � ª¨£¥ [12] ¢ë¤¥«ïîâ æ¥«ãî ¨¥à àå¨î ¯®ïâ¨© (á¬. à¨á. 2),

á¢ï§ ëå á â¥à¬¨®¬ "§ ¨ï".

�¨á. 2. �¥à àå¨ï  ¡áâà ªæ¨© á®®¡é¥¨©
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�«ï ¯à ªâ¨ç¥áª¨å æ¥«¥© ¢ ¦ë¬ ¢®¯à®á®¬ ï¢«ï¥âáï ¯à¥¤áâ ¢«¥¨¥

§ ¨© ¢ ¢¨¤¥ á®®¡é¥¨© á æ¥«ìî ¤¥«ì¥©è¥©  ¢â®¬ â¨ç¥áª®© ®¡à ¡®â-

ª¨. Ǳà¨ íâ®¬ ¯à¥¤áâ ¢«¥¨¥ § ¨© ¤®«¦® ¥ â®«ìª® ª ª ¬®¦® ¯®«¥¥

¯¥à¥¤ ¢ âì ¢á¥  á¯¥ªâë § ¨©, ® ¨ ¤®¯ãáª âì ¨å íää¥ªâ¨¢ãî ®¡à -

¡®âªã.

�á¥ ¬®¦¥áâ¢® áãé¥áâ¢ãîé¨å ¯à¥¤áâ ¢«¥¨© § ¨© ¬®¦® à §¤¥-

«¨âì   4 ª« áá  [8]:

�®£¨ç¥áª®¥ ¯à¥¤áâ ¢«¥¨¥. � íâ®¬ á«ãç ¥ ¤«ï ¯à¥¤áâ ¢«¥¨¥ § -

¨© ¨á¯®«ì§ã¥âáï å®à®è® ¨áá«¥¤®¢ ë© ¬ â¥¬ â¨ç¥áª¨  ¯¯ à â

ä®à¬ «ì®© «®£¨ª¨, ª ª ¯à ¢¨«®, ¯¥à¢®£® ¯®àï¤ª .

Ǳà®æ¥¤ãà «ì®¥ ¯à¥¤áâ ¢«¥¨¥. � ¨ï ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥  -

¡®à  ¤¥©áâ¢¨©,  ¯à ¢«¥ëå   à¥è¥¨¥ § ¤ ç¨. �â¨ ¤¥©áâ¢¨ï ¬®-

£ãâ ¯à¥¤áâ ¢«ïâì á®¡®©  «£®à¨â¬ (ã¯®àï¤®ç¥ë©  ¡®à ¤¥©áâ¢¨©)

¨«¨ ¦¥ ¬®¦¥áâ¢® ¯à ¢¨« â¨¯  ����{��, ¯à¨¬¥ï¥¬ëå ª à¥è¥-

¨î § ¤ ç¨ ¢ ®¯à¥¤¥«¥®© ¯®á«¥¤®¢ â¥«ì®áâ¨ á®£« á® ¯à ¢¨«ã

¢ë¢®¤ .

�¥â¥¢®¥ ¯à¥¤áâ ¢«¥¨¥ ®á®¢ ®   ¯à¥¤áâ ¢«¥¨¨ § ¨© ¢ ¢¨¤¥

£à ä  á  ¡®à®¬ ®¡ê¥ªâ®¢ (¢¥àè¨ £à ä ) ¨ ®â®è¥¨© ¬¥¦¤ã ¨-

¬¨ (¤ã£). Ǳà¨¬¥ïï à §«¨çë¥ ¢¨¤ë ®â®è¥¨© ¨  £àã¦¥ëå

£à ä®¢ ¢®§¬®¦® ®âà ¦ âì à §«¨çë¥ å à ªâ¥à¨áâ¨ª¨ ¯à¥¤¬¥â-

®© ®¡« áâ¨: ®¡ê¥ªâãî ¨¥à àå¨î, â ªá®®¬¨î, à®¤áâ¢¥ë¥,  -

â®¨¬¨ç¥áª¨¥, á¨®¨¬¨ç¥áª¨¥ á¢ï§¨ ¨ ¤à.

�âàãªâãà®¥ ¯à¥¤áâ ¢«¥¨¥ ï¢«ï¥âáï ®¡ê¥¤¨¥¨¥¬ á¥â¥¢®£® ¯à¥¤-

áâ ¢«¥¨ï ¨ ®¡ê¥ªâ®£® ¯®¤å®¤ , ¢ ª®â®à®¬ ®¡ê¥ªâë ¯à¥¤¬¥â®©

®¡« áâ¨ ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥ á«®¦ëå áâàãªâãà ¤ ëå (äà¥©-

¬®¢), ®¡ê¥¤¨¥ëå ¢ ®¡ê¥ªâãî ¨¥à àå¨î.

Ǳà¨¬¥¨â¥«ì® ª ¯®áâà®¥¨î ¨â¥««¥ªâã «ìëå á¨áâ¥¬ ¥®¡å®¤¨-

¬® ¢ë¤¥«¨âì ¬¥â®¤ë, ¯à¨£®¤ë¥ ¤«ï ¯à¥¤áâ ¢«¥¨ï áâ â¨ç¥áª¨å ¨ ¤¨-

 ¬¨ç¥áª¨å § ¨©. �§ à áá¬®âà¥ëå £àã¯¯ «®£¨ç¥áª®¥ ¯à¥¤áâ ¢«¥¨¥

¯®§¢®«ï¥â ¢ëà §¨âì § ¨ï ®¡®¨å â¨¯®¢, á¥â¥¢®¥ ¨ áâàãªâãà®¥ ¯à¥¤áâ -

¢«¥¨ï ®ª §ë¢ îâáï ã¤®¡ë¬¨ ¤«ï ¯à¥¤áâ ¢«¥¨ï áâ â¨ç¥áª¨å § ¨©

[4],   ¯à®æ¥¤ãà «ì®¥ | ¤«ï ¤¨ ¬¨ç¥áª¨å § ¨©.
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�¥â¥¢®¥ ¯à¥¤áâ ¢«¥¨¥, ®á®¢ ®¥ ¢ ¯¥à¢ãî ®ç¥à¥¤ì    £«ï¤®¬

£à ä¨ç¥áª®¬ ¨§®¡à ¦¥¨¨, ¥ã¤®¡® ¤«ï ¯à¥¤áâ ¢«¥¨ï ¢ ���. � à¥-

 «ìëå á¨áâ¥¬ å, ª ª ¯à ¢¨«®, ¯à¨¬¥ïîâ ¯à¥¤áâ ¢«¥¨¥ áâ â¨ç¥áª¨å

§ ¨© ¢ ¢¨¤¥ âà®¥ª ®¡ê¥ªâ- âà¨¡ãâ-§ ç¥¨¥, ¯à¥¤áâ ¢«ïîé¨å á®-

¡®© «¨¥©ãî § ¯¨áì ¬®¦¥áâ¢  ¤ã£ £à ä . � ª®¥ ¯à¥¤áâ ¢«¥¨¥ ¯®-

§¢®«ï¥â â ª¦¥ ¢ëà §¨âì ®â®è¥¨ï  á«¥¤®¢ ¨ï ¬¥¦¤ã ®¡ê¥ªâ ¬¨, ¨,

â¥¬ á ¬ë¬, ¬®¦¥â á«ã¦¨âì ª ª  «ìâ¥à â¨¢  áâàãªâãà®¬ã ¯à¥¤áâ ¢«¥-

¨î (¯à¨ ¢¢¥¤¥¨¨ ¥ª®â®àëå ¤®¯®«¨â¥«ìëå ¯à®æ¥¤ãà «ìëå à áè¨-

à¥¨©). �  à¨á. 3 ¯à¨¢¥¤¥ äà £¬¥â ¯à¥¤áâ ¢«¥¨ï § ¨© ¢ ¢¨¤¥ á¥-

¬ â¨ç¥áª®© á¥â¨ ¨ á®®â¢¥âáâ¢ãîé¨¥ ¥¬ã âà®©ª¨ ¯ àë ®¡ê¥ªâ- âà¨¡ãâ-

§ ç¥¨¥, ¯®ª §ë¢ îé¨©, ¢ ç áâ®áâ¨, ®â®è¥¨ï  á«¥¤®¢ ¨ï ¨  £à¥-

£¨à®¢ ¨ï (¢ª«îç¥¨ï).

��-154 ï¢«ï¥âáï á ¬®«¥â

��-154 ¬ ªá.áª®à®áâì 900

��-154 ç¨á«®_¯ áá ¦¨à®¢ 200

�î§¥«ï¦ á®¤¥à¦¨âáï_¢ á ¬®«¥â

�î§¥«ï¦ ¬ â¥à¨ «  «î¬¨¨©

�¨á. 3. Ǳà¨¬¥à ¯à¥¤áâ ¢«¥¨ï § ¨© á¥¬ â¨ç¥áª®© á¥âìî ¨ á®®â¢¥â-

áâ¢ãîé¨¥ âà®©ª¨ ®¡ê¥ªâ- âà¨¡ãâ-§ ç¥¨¥

� àï¤¥ ¯à ªâ¨ç¥áª¨å § ¤ ç à¥ «ì® ¯à¨å®¤¨âáï ¨¬¥âì ¤¥«® â®«ì-

ª® á ®¤¨¬ ®¡ê¥ªâ®¬ ( ¯à¨¬¥à, § ¤ ç  ¤¨ £®áâ¨ª¨ ¯ æ¨¥â  ¯® á¨¬-

¯â®¬ ¬). � íâ®¬ á«ãç ¥ ¥â ¥®¡å®¤¨¬®áâ¨ ¯à¥¤áâ ¢«ïâì ®¡ê¥ªâãî

¨¥à àå¨î, ¨ ¢¬¥áâ® âà®¥ª ®¡ê¥ªâ- âà¨¡ãâ-§ ç¥¨¥ ¨á¯®«ì§ãîâ ¯ àë

 âà¨¡ãâ-§ ç¥¨¥ (Attribute-Value pairs). Ǳà¥¤áâ ¢«¥¨¥ áâ â¨ç¥áª¨å

§ ¨© ¢ ¢¨¤¥ ¯ à ¨á¯®«ì§ãîâ â ª¨¥ ®¡®«®çª¨ íªá¯¥àâëå á¨áâ¥¬, ª ª
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BOW [5].

�«ï ¯à¥¤áâ ¢«¥¨ï ¤¨ ¬¨ç¥áª¨å § ¨© ç áâ® ¨á¯®«ì§ãîâáï â..

¯à®¤ãªæ¨¨, ¢  ¨¡®«¥¥ ®¡é¥¬ á«ãç ¥ ¯à¥¤áâ ¢ïîé¨¥ á®¡®© ¯à ¢¨« 

¯¥à¥å®¤  ¨§ ®¤®£® á®áâ®ï¨ï à ¡®ç¥£® ¯à®áâà áâ¢  ¢ ¤àã£®¥ [10]. � é¥

¢á¥£® ¯à®¤ãªæ¨¨ ¯à¥¤áâ ¢«ïîâ á®¡®© ¯à ¢¨« , á®¯®áâ ¢«ïîé¨¥ ®¯à¥¤¥-

«¥ë¬ ª®¬¡¨ æ¨ï¬ § ç¥¨© à ¡®ç¥© ¯ ¬ïâ¨ ®¢ë¥ § ç¥¨ï, ¤®¡ -

¢«ï¥¬ë¥ ¢ à ¡®çãî ¯ ¬ïâì. �ªá¯¥àâë¥ á¨áâ¥¬ë, ®á®¢ ë¥   íâ®¬

¯à¨æ¨¯¥, ¯®«ãç¨«¨  §¢ ¨¥ ¯à®¤ãªæ¨®ëå.

� ¯®¤ ¢«ïîé¥¬ ¡®«ìè¨áâ¢¥ ¯à®¤ãªæ¨®ëå á¨áâ¥¬ ¤«ï ¯à¥¤áâ -

¢«¥¨ï áâ â¨ç¥áª¨å § ¨© ¢ à ¡®ç¥© ¯ ¬ïâ¨ ¨á¯®«ì§ãîâáï âà®©ª¨

®¡ê¥ªâ- âà¨¡ãâ-§ ç¥¨¥ («¨¡® ¯ àë  âà¨¡ãâ-§ ç¥¨¥). � íâ®¬ á«ãç ¥

¯à®¤ãªæ¨¨ ¯à¥¤áâ ¢«ïîâ á®¡®© ¯à®áâë¥ ����{�� ¯à ¢¨« , ����-

ç áâ¨ ª®â®àëå á®¤¥à¦ â ¥ª®â®àë¥ ª®ªà¥âë¥ ª®¬¡¨ æ¨¨  âà¨¡ãâ®¢

¨ § ç¥¨© ¢ à ¡®ç¥© ¯ ¬ïâ¨ (ãá«®¢¨¥ ¯à¨¬¥¨¬®áâ¨ ¯à ¢¨« ),   ¢ ¯®-

áë«ª¥ á®¤¥à¦ âáï ®¢ë¥  âà¨¡ãâë ¨ § ç¥¨ï, ¤®¡ ¢«ï¥¬ë¥ ¢ à ¡®çãî

¯ ¬ïâì. �¥ª®â®àë¥ á¨áâ¥¬ë (EMYCIN, á¬. [8, 10]) ¯®§¢®«ïîâ á®¯®áâ -

¢«ïâì á ª ¦¤®© ¯ à®©  âà¨¡ãâ-§ ç¥¨¥ ¨ á ª ¦¤ë¬ ¯à ¢¨«®¬ ¥ª®â®-

àë© ä ªâ®à ã¢¥à¥®áâ¨, ¨, â¥¬ á ¬ë¬,   ®á®¢ ¨¨ ¥ª®â®àëå í¢à¨-

áâ¨ç¥áª¨å ¨«¨ áâà®£® ¢¥à®ïâ®áâëå ¢ë¢®¤®¢ ¯®«ãç âì  ¡®à à¥è¥¨©

á á®®â¢¥âáâ¢ãîé¨¬¨ ¢¥à®ïâ®áâë¬¨ å à ªâ¥à¨áâ¨ª ¬¨.

1.1.4. �¥â®¤ë ¢ë¢®¤  ¨ áâà â¥£¨¨ ¢ë¡®à  ¯à ¢¨« ¢

¯à®¤ãªæ¨®ëå á¨áâ¥¬ å

� ª ¡ë«® ®¯¨á ® ¢ à §¤¥«¥ 1.1.2, ¯à®æ¥áá ¢ë¢®¤  ¢ íªá¯¥àâëå á¨-

áâ¥¬ å ¯à¥¤áâ ¢«ï¥â á®¡®© æ¨ª« ¯® ®â¡®àã ¨ ¯à¨¬¥¥¨î § ¨© ¨§ ¡ §ë

§ ¨© ¤«ï ¯®«ãç¥¨ï ®¢ëå ä ªâ®¢ ¢ à ¡®ç¥© ¯ ¬ïâ¨. �«ï ¯à®¤ãªæ¨-

®ëå á¨áâ¥¬ § ¨ï ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥ ¯à ¢¨«, á«¥¤®¢ â¥«ì® ¢

¯à®¤ãªæ¨®ëå á¨áâ¥¬ å   ª ¦¤®¬ è £¥ ¢ë¢®¤  ¯à®¨áå®¤¨â ¯®¨áª ª®-

ä«¨ªâ®£® ¬®¦¥áâ¢  ¯à¨¬¥¨¬ëå ¯à ¢¨«, ¢ë¡®à ®¤®£® ¯à ¢¨«  ¤«ï

"¨á¯®«¥¨ï" ¨ ¯à¨¬¥¥¨¥ íâ®£® ¯à ¢¨«  á § ¥á¥¨¥¬ ®¢®£® § ç¥¨ï

¢ à ¡®çãî ¯ ¬ïâì.

�à ¤¨æ¨®® ¢ íªá¯¥àâëå á¨áâ¥¬ å à §«¨ç îâ ¤¢  à §«¨çëå ¬¥-

â®¤  «®£¨ç¥áª®£® ¢ë¢®¤ :
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� ¯àï¬®© ¢ë¢®¤ (forward chaining, data-driven inference),

� ®¡à âë© ¢ë¢®¤ (backward chaining, goal-driven inference).

Ǳà¨ ¯à®¢¥¤¥¨¨ ¯àï¬®£® ¢ë¢®¤  ¨áå®¤ë¥ ¤ ë¥ ® § ¤ ç¥ § -

®áïâáï ¢ à ¡®çãî ¯ ¬ïâì ¨ ä®à¬¨àãîâ  ç «ì®¥ á®áâ®ï¨¥ § ¤ ç¨.

� â¥¬   ª ¦¤®¬ è £¥ ¢ë¢®¤  ¢ ª®ä«¨ªâ®¥ ¬®¦¥áâ¢® ¯®¯ ¤ îâ â¥

¯à ¢¨« , «¥¢ë¥ ç áâ¨ (¯®áë«ª¨) ª®â®àëå ¬®£ãâ ¡ëâì ¢ëç¨á«¥ë (â.¥.

¤ ë¥ ¤«ï ¢ëç¨á«¥¨ï ª®â®àëå á®¤¥à¦ âáï ¢ à ¡®ç¥© ¯ ¬ïâ¨), ¨  

®á®¢ ¨¨ ¥ª®â®à®£® ªà¨â¥à¨ï ¢ë¡¨à ¥âáï ®¤® ¨§ ¯à ¢¨« ¤«ï ¯à¨¬¥-

¥¨ï, ¢ à¥§ã«ìâ â¥ ç¥£® ¢ à ¡®çãî ¯ ¬ïâì § ®á¨âáï ®¢®¥ § ç¥¨¥.

Ǳà®æ¥áá § ¢¥àè ¥âáï, ª®£¤  ¯®«ãç¥® § ç¥¨¥ æ¥«¥¢®£®  âà¨¡ãâ , ãª -

§ë¢ ¥¬®£® ¤®  ç «  ¢ë¢®¤ .

�¡à âë© ¢ë¢®¤ â ª¦¥ âà¥¡ã¥â ãª § ¨ï æ¥«¥¢®£®  âà¨¡ãâ , ®

¨áå®¤ë¥ ¤ ë¥ ® § ¤ ç¥ ¢  ç «¥ ¢ë¢®¤  ¥ § ®áïâáï ¢ à ¡®çãî ¯ -

¬ïâì. Ǳà®æ¥áá ¢ë¢®¤  ¨¤¥â ®â æ¥«¥¢®£®  âà¨¡ãâ , ä®à¬¨àãï ª®ä«¨ªâ-

®¥ ¬®¦¥áâ¢® ¨§ â¥å ¯à ¢¨«, ª®â®àë¥ ¬®£ãâ ãáâ ®¢¨âì § ç¥¨¥ íâ®£®

 âà¨¡ãâ . Ǳà¨ ¢ë¡®à¥ ¥ª®â®à®£® ¯à ¢¨«  ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ 

 âà¨¡ãâë ¢ ¥£® «¥¢®© ç áâ¨ ¯® ®ç¥à¥¤¨ ¤¥« îâáï æ¥«¥¢ë¬¨, ¨ ¯à®æ¥áá

¢ë¢®¤  ¯à®¤®«¦ ¥âáï. �®£¤  § ç¥¨¥ ¥ª®â®à®£®  âà¨¡ãâ  ¥ ¬®¦¥â

¡ëâì ãáâ ®¢«¥® ¯à¨¬¥¥¨¥¬ ¯à ¢¨«, ®® § ¯à è¨¢ ¥âáï ã ¯®«ì§®¢ -

â¥«ï. �¥¬ á ¬ë¬ á¨áâ¥¬  ®¡à â®£® ¢ë¢®¤  á ¬  § ¯à è¨¢ ¥â ã ¯®«ì-

§®¢ â¥«ï á¢¥¤¥¨ï, ¥®¡å®¤¨¬ë¥ ¥© ¤«ï ¯à®¢¥¤¥¨ï à ááã¦¤¥¨ï.

�¨áâ¥¬ë á ª®¬¡¨¨à®¢ ë¬ ¢ë¢®¤®¬ ¨á¯®«ì§ãîâ ª®¬¡¨ æ¨î

¤¢ãå ¢¨¤®¢ ¢ë¢®¤ , ¯à¨ íâ®¬, ª ª ¯à ¢¨«®, ¯®á«¥ ª ¦¤®£® è £  ®¡à â®-

£® ¢ë¢®¤  ¯à¨¬¥ï¥âáï ¯àï¬®© ¢ë¢®¤ (¨áç¥à¯ë¢ îé¨© ¨«¨ ®¤¨ è £).

Ǳà ¢¨«  ¡ §ë § ¨© ¬®£ãâ ï¢ë¬ ®¡à §®¬ ¯à¥¤ § ç âìáï ¤«ï ®¯à¥-

¤¥«¥®£® â¨¯  ¢ë¢®¤  (¤¥¬®ë ¨ ¯à®¤ãªæ¨¨ ¢ [4]), «¨¡® ¦¥ ¢ë¢®¤ ¬®¦¥â

¯à®¨§¢®¤¨âìáï ¯® ®ç¥à¥¤¨ á ¨á¯®«ì§®¢ ¨¥¬ ®¤®© ¡ §ë § ¨©.

� ¯à®æ¥áá¥ ¢ë¢®¤  ¢®§¨ª ¥â ¢®¯à®á ® ¢ë¡®à¥ ¯à¨¬¥ï¥¬®£® ¯à ¢¨« 

¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ . Ǳà¨ íâ®¬ ¬®£ãâ ¨á¯®«ì§®¢ âìáï à §«¨çë¥

áâà â¥£¨¨ ¢ë¡®à  ¯à ¢¨« ,  ¯à¨¬¥à:

� ¯¥à¢®¥ ¨¤ãé¥¥ ¯® â¥ªáâã ¡ §ë § ¨© ¯à ¢¨«®,

� ¯à ¢¨«® á  ¨¡®«ìè¨¬ ¯à¨®à¨â¥â®¬,
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� ¯à ¢¨«®, á®¤¥à¦ é¥¥  ¨¡®«ìè¥¥ ª®«¨ç¥áâ¢® ãá«®¢¨© ¢ ¯®áë«ª¥,

� ¯à ¢¨«® á  ¨¬¥ìè¥© ç áâ®â®© ¨á¯®«ì§®¢ ¨ï.

1.1.5. �®««¥ªâ¨¢ë© ¢ë¢®¤. �àå¨â¥ªâãà  ¤®áª¨ ®¡ê-

ï¢«¥¨©

� àï¤¥ á«ãç ¥¢ ¦¥« â¥«ì® à §¤¥«¨âì ¯à®æ¥áá à¥è¥¨ï § ¤ ç¨ ¬¥-

¦¤ã ¥áª®«ìª¨¬¨ ¡ § ¬¨ § ¨© ¨ ¯à®æ¥áá®à ¬¨ ¢ë¢®¤ . �â® ¬®¦¥â

¤¥« âìáï ¯® á®®¡à ¦¥¨ï¬ íää¥ªâ¨¢®áâ¨ (¯®¨áª ¯à ¢¨« ¢ ¡ §¥ § -

¨© ¬¥ìè¥£® ®¡ê¥¬  ¯à®¨áå®¤¨â áãé¥áâ¢¥® ¡ëáâà¥¥), ¨§-§  ¦¥« ¨ï

à §¤¥«¨âì ¡ §ë § ¨© «®£¨ç¥áª¨, á æ¥«ìî à á¯ à ««¥«¨¢ ¨ï ¢ë¢®¤ ,

¨«¨,  ª®¥æ, á æ¥«ìî ¯à®¢¥¤¥¨ï à á¯à¥¤¥«¥®£® ¢ë¢®¤ . �á®¢®©

 àå¨â¥ªâãà®©, ¯®§¢®«ïîé¥© ¯à®¢®¤¨âì ¢ë¢®¤ áà §ã ¥áª®«ìª¨¬¨ ¯à®-

æ¥áá®à ¬¨ ¢ë¢®¤  ¤«ï ®¤®© § ¤ ç¨ ï¢«ï¥âáï  àå¨â¥ªâãà  ¤®áª¨ ®¡ê-

ï¢«¥¨© (blackboard architecture).

�®áª  ®¡êï¢«¥¨©
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�¨á. 4. �àå¨â¥ªâãà  ¤®áª¨ ®¡êï¢«¥¨©

� íâ®©  àå¨â¥ªâãà¥ (áâ. à¨á. 4) ¬¥áâ® à ¡®ç¥© ¯ ¬ïâ¨ § ¨¬ ¥â ¤®á-

ª  ®¡êï¢«¥¨©, ï¢«ïîé ïáï ®¡é¥© ¤«ï ¥áª®«ìª¨å ¯à®æ¥áá®à®¢ ¢ë¢®-

¤ . � ¦¤ë© ¯à®æ¥áá®à ¢ë¢®¤  ¯à®¢®¤¨â «®£¨ç¥áª¨© ¢ë¢®¤ ¥§ ¢¨á¨¬®,

á®£« á® á¢®¥© ¡ §¥ § ¨©, ® ®¯¥à¨àãï ®¡é¨¬ áâ â¨ç¥áª¨¬ ¯à¥¤áâ -

¢«¥¨¥¬ § ¤ ç¨. �ë¢®¤ ¬®¦¥â ®áãé¥áâ¢«ïâìáï à §«¨çë¬¨ ¯à®æ¥áá®-

à ¬¨ ¢ë¢®¤  ª ª ¯®á«¥¤®¢ â¥«ì®, â ª ¨ ®¤®¢à¥¬¥®. �à ¤¨æ¨®ë¬

¯à¨¬¥à®¬ á¨áâ¥¬ë á  àå¨â¥ªâãà®© ¤®áª¨ ®¡êï¢«¥¨© ï¢«ï¥âáï á¨áâ¥¬ 

HEARSAY II [8, 14], ¨á¯®«ì§ãîé¥© à §«¨çë¥ ¡ §ë § ¨© ¨ ¯à®æ¥áá®àë

¢ë¢®¤  ¤«ï à á¯®§ ¢ ¨ï à¥ç¨   à §«¨çëå ãà®¢ïå ¯à¥¤áâ ¢«¥¨ï

ä®¥â¨ç¥áª¨å í«¥¬¥â®¢ (ä®¥¬, «¥ªá¥¬, á«®¢, ¯à¥¤«®¦¥¨© ¨ â.¯.).
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1.2. � á¯à¥¤¥«¥ë¥ ¨â¥««¥ªâã «ìë¥ á¨-

áâ¥¬ë

1.2.1. Ǳ®¤å®¤ë ª ®à£ ¨§ æ¨¨ ã¤ «¥ëå ª®áã«ìâ -

æ¨© ç¥à¥§ ¨â¥à¥â

Ǳà®áâ¥©è ï § ¤ ç , á ª®â®à®© áâ «ª¨¢ îâáï ¯à¨ ¯®áâà®¥¨¨ ¨â¥«-

«¥ªâã «ìëå á¨áâ¥¬ ¢ áà¥¤¥ ¨â¥à¥â, | íâ® ®¡¥á¯¥ç¥¨¥ à ¡®âë íªá-

¯¥àâ®© á¨áâ¥¬ë "  à ááâ®ï¨¨", â.¥. ¯à®¢¥¤¥¨¥ ã¤ «¥®© ª®áã«ì-

â æ¨¨ ¯® á¥â¨. �®¦® ¢ë¤¥«¨âì á«¥¤ãîé¨¥ ¯à¥¨¬ãé¥áâ¢  ã¤ «¥®©

ª®áã«ìâ æ¨¨ ç¥à¥§ �â¥à¥â:

� �¤ «¥ ï ª®áã«ìâ æ¨ï ¯®§¢®«ï¥â ¯®«ì§®¢ â¥«î ¢®á¯®«ì§®¢ âì-

áï ¡ §®© § ¨© ¡¥§ ãáâ ®¢ª¨   á¢®© ª®¬¯ìîâ¥à ¤®¯®«¨â¥«ì®£®

¯à®£à ¬¬®£® ®¡¥á¯¥ç¥¨ï.

� � §à ¡®âç¨ª ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë ¬®¦¥â «¥£ª® ¬¥ïâì ª®-

ä¨£ãà æ¨î ¨ á¬ëá«®¢®¥  ¯®«¥¨¥ á¨áâ¥¬ë   á¥à¢¥à¥ ¡¥§ ¯¥à¥-

ãáâ ®¢ª¨ ¯à®£à ¬¬®£® ®¡¥á¯¥ç¥¨ï   ª®¬¯ìîâ¥à¥ ¯®«ì§®¢ â¥-

«ï.

� Ǳà¨ ã¤ «¥®© ª®áã«ìâ æ¨¨ ®¡¥á¯¥ç¨¢ ¥âáï ¥à á¯à®áâà ¥¨¥

¨áå®¤®© ¡ §ë § ¨©, ª®â®à ï ¬®¦¥â ¨¬¥âì áãé¥áâ¢¥ãî æ¥-

®áâì ª ª ¨â¥««¥ªâã «ìë© ¯à®¤ãªâ,   â®«ìª® ¯à¥¤®áâ ¢«¥¨¥

®¤®ªà â®© ª®áã«ìâ æ¨¨, ¢®§¬®¦®, ¢ à ¬ª å í«¥ªâà®®© ª®¬-

¬¥àæ¨¨ (e-commerce). � íâ®¬ á«ãç ¥ ¤«ï ¯¥à¨®¤¨ç¥áª®£® ¨á¯®«ì-

§®¢ ¨ï á¨áâ¥¬ë ¥®¡ï§ â¥«ì® ¯à¨®¡à¥â âì ¤®à®£®áâ®ïéãî ¡ §ã

§ ¨©,   ¤®áâ â®ç® ®¯« â¨âì £®à §¤® ¡®«¥¥ ¤¥è¥¢ë¥ ®¤®ªà âë¥

ª®áã«ìâ æ¨¨.

� à ¬ª å á®¢à¥¬¥ëå ¨â¥à¥â-â¥å®«®£¨© ¢®§¬®¦® ¤¢  ¯®¤å®¤ 

ª ¯à®¢¥¤¥¨î ã¤ «¥ëå ª®áã«ìâ æ¨©:

1) �®£¨ç¥áª¨© ¢ë¢®¤ ¯à®¢®¤¨âáï   áâ®à®¥ á¥à¢¥à  ( àå¨â¥ª-

âãà  "â®ª®£® ª«¨¥â "). � íâ®¬ á«ãç ¥ ¤«ï ¤®áâã¯  ª ¡ §¥ § -

¨© ¯à¨¬¥ï¥âáï âà ¤¨æ¨® ï ¤¢ãåãà®¢¥¢ ï â¥å®«®£¨ï ª«¨¥â-

á¥à¢¥à ¨«¨  àå¨â¥ªâãà  CGI-áªà¨¯â®¢,     ã¤ «¥®¬ á¥à¢¥à¥
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äãªæ¨®¨àã¥â ¯® áãâ¨ ¤¥«  «î¡ ï ®¡®«®çª  íªá¯¥àâëå á¨áâ¥¬,

 ¤ ¯â¨à®¢  ï á®®â¢¥âáâ¢ãîé¨¬ ®¡à §®¬ (á¬. à¨á. 5). Ǳ® á¥â¨

¯¥à¥¤ îâáï ¨áå®¤ë¥ ¤ ë¥ ® § ¤ ç¥ (áâ â¨ç¥áª¨¥ § ¨ï), ¨

¯®«ãç ¥âáï à¥§ã«ìâ â â ª¦¥ ¢ ä®à¬¥ áâ â¨ç¥áª¨å § ¨© ®¡ à¥-

§ã«ìâ â¥ ª®áã«ìâ æ¨¨. � ë© ¯®¤å®¤ ¬®¦¥â à¥ «¨§®¢ë¢ âìáï ¢

à ¬ª å WWW (¨â¥à ªâ¨¢ë¥ ¢¥¡-ª®áã«ìâ æ¨¨, á¬.,  ¯à¨¬¥à,

http://www.fnmedcenter.com/ccis/cfstest.htm) ¨«¨ ¦¥ ¥§ ¢¨-

á¨¬® ¤«ï ¨á¯®«ì§®¢ ¨ï ã¤ «¥®© ª®áã«ìâ æ¨¨ ¨§ ª«¨¥âáª®£®

¯à®£à ¬¬®£® ®¡¥á¯¥ç¥¨ï. �¤ «¥ë© ¯à®£à ¬¬ë© ¨â¥àä¥©á á

®¡®«®çª®© íªá¯¥àâëå á¨áâ¥¬ BOW ¡ë« à¥ «¨§®¢    ª ä¥¤à¥

[5].

2) �®£¨ç¥áª¨© ¢ë¢®¤ ¯à®¢®¤¨âáï   áâ®à®¥ ª«¨¥â  ( àå¨â¥ª-

âãà  "â®«áâ®£® ª«¨¥â "), ¯à¨ íâ®¬   ª«¨¥âáª¨© ª®¬¯ìîâ¥à ¯¥-

à¥¤ ¥âáï ¡ §  ¤¨ ¬¨ç¥áª¨å § ¨©, ¨ ¤ «ìè¥ ª®¬¯ìîâ¥à-ª«¨¥â

äãªæ¨®¨àã¥â, ¯® áãâ¨ ¤¥« , ª ª ¥§ ¢¨á¨¬ ï ¨â¥««¥ªâã «ì ï

á¨áâ¥¬  (á¬. à¨á. 6). Ǳà¨¬¥à ¬¨ â ª¨å á¨áâ¥¬ ï¢«ïîâáï á¨áâ¥¬ 

Jess (ã¤ «¥ë©   «®£ ¨§¢¥áâ®© á¨áâ¥¬ë CLIPS) ¨ à §à ¡®â -

 ï  ¢â®à®¬ á¨áâ¥¬  DIET-1.

�¨á. 5. �¤ «¥ ï ª®áã«ìâ æ¨ï ¢  àå¨â¥ªâãà¥ "â®ª®£® ª«¨¥â "

Ǳ¥à¢ë© ¯®¤å®¤ ã¤®¡¥ â¥¬, çâ® ¥ à áå®¤ãîâáï ¢ëç¨á«¨â¥«ìë¥ à¥-

áãàáë ª«¨¥â , ¨ ®¡ê¥¬ ¯¥à¥¤ ¢ ¥¬ëå ¯® á¥â¨ áâ â¨ç¥áª¨å § ¨© áà ¢-

¨â¥«ì® ¬ «. �® ¢â®à®¬ á«ãç ¥ ®¡ê¥¬ ¯¥à¥¤ ¢ ¥¬ëå ¯® á¥â¨ § ¨©

¤®áâ â®ç® ¢¥«¨ª ¨ ¨å áâàãªâãà  ¡®«¥¥ á«®¦ ï, ®¤ ª®, ® ¥ âà¥¡ã¥â

á¯¥æ¨ «ìëå áà¥¤áâ¢ á® áâ®à®ë á¥à¢¥à  ¨ ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¤«ï

¢¥¤à¥¨ï ¥¡®«ìè¨å íªá¯¥àâëå á¨áâ¥¬ ¢ ¨â¥à¥â-áâà ¨æë ¢ ¢¨¤¥

Java- ¯¯«¥â®¢ (� ª ç¥áâ¢¥ ¯à¨¬¥à  á¬. [3]).
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�¨á. 6. �¤ «¥ ï ª®áã«ìâ æ¨ï ¢  àå¨â¥ªâãà¥ "â®«áâ®£® ª«¨¥â "

1.2.2. �á®¢ë¥  àå¨â¥ªâãàë à á¯à¥¤¥«¥ëå ¨-

â¥««¥ªâã «ìëå á¨áâ¥¬

� áá¬®âà¥ë¥ ¬¥â®¤ë ¯®§¢®«ïîâ «¨èì ®à£ ¨§®¢ âì ã¤ «¥ë© ¤®-

áâã¯ ª ¡ §¥ § ¨©, ® ¥ ¯à¥¤« £ îâ ¬¥â®¤®¢ á®¢¬¥áâ®£® äãªæ¨®¨-

à®¢ ¨ï  ¡®à  à á¯à¥¤¥«¥ëå ¯® á¥â¨ § ¨©. �®«¥¥ á«®¦ë¥ á®¢à¥-

¬¥ë¥  àå¨â¥ªâãàë ¢ â®© ¨«¨ ¨®© áâ¥¯¥¨ ®á®¢ë¢ îâáï   ¢§ ¨-

¬®¤¥©áâ¢¨¨ à á¯à¥¤¥«¥ëå ª®¬¯®¥â®¢, á®¢¬¥áâ ï à ¡®â  ª®â®àëå

®¡¥á¯¥ç¨¢ ¥â äãªæ¨®¨à®¢ ¨¥ á«®¦®© ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë ¢

æ¥«®¬. � § ¢¨á¨¬®áâ¨ ®â áâàãªâãàë ª®¬¯®¥â®¢ ¬®¦® ¢ë¤¥«¨âì ¤¢¥

à §«¨çë¥  àå¨â¥ªâãàë:  £¥âãî ¨ ª®¬¯®¥âãî.

1.2.2.1. �£¥â ï  àå¨â¥ªâãà 

� à ¬ª å  £¥â®©  àå¨â¥ªâãàë à á¯à¥¤¥«¥ ï ¨â¥««¥ªâã «ì-

 ï á¨áâ¥¬  áâà®¨âáï ¨§ â.. ¨â¥««¥ªâã «ìëå  £¥â®¢ (intelligent

agents) [9]. �£¥â ï¢«ï¥âáï äãªæ¨® «ì® § ª®ç¥®© á¨áâ¥¬®©, â.¥.

® á¯®á®¡¥ ¢ë¯®«ïâì ®¯à¥¤¥«¥ãî äãªæ¨î. �£¥âë à áá¬ âà¨¢ -

îâáï ®â®á¨â¥«ì® ¥ª®â®à®£® ®ªàã¦¥¨ï (environment), á¯®á®¡ë ¨-

â¥««¥ªâã «ì® à¥ £¨à®¢ âì   ¨§¬¥¥¨ï ¢ íâ®¬ ®ªàã¦¥¨¨ ¨ á®¢¥àè âì

®¯à¥¤¥«¥ë¥ ¤¥©áâ¢¨ï. � ª ¯à ¢¨«®,  £¥âë ®â«¨ç îâáï á¢®©áâ¢®¬  ¢-

â®®¬¨¨ (autonomy), â.¥.  £¥â á¯®á®¡¥ ¢ë¯®«ïâì á¢®¨ ¤¥©áâ¢¨ï ª ª

¥§ ¢¨á¨¬®, â ª ¨ á®¢¬¥áâ® á ¤àã£¨¬¨  £¥â ¬¨. �£¥âë, à ¡®â îé¨¥

á®¢¬¥áâ® á ¤àã£¨¬¨ ¤«ï ¤®áâ¨¦¥¨ï ¥ª®â®à®© æ¥«¨  §ë¢ îâáï ª®-

®¯¥à¨àãîé¨¬¨ (cooperative).

�¨áâ¥¬  ¢ à ¬ª å  £¥â®©  àå¨â¥ªâãàë áâà®¨âáï   ¢§ ¨¬®¤¥©áâ¢¨¨

ª®®¯¥à¨àãîé¨å  £¥â®¢, ¯à¨ íâ®¬  £¥âë, ¢§ ¨¬®¤¥©áâ¢ãï ¬¥¦¤ã á®¡®©,
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äãªæ¨®¨àãîâ   à §«¨çëå ���. �ë¤¥«ïîâ â.. ¬®¡¨«ìë¥  £¥-

âë (mobile agents), ª®â®àë¥ à¥ «ì® ¯¥à¥¬¥é îâ á¢®© ª®¤   ã¤ «¥ãî

���.

� ª ª ª  £¥âë ¯à¥¤áâ ¢«ïîâ á®¡®© § ª®ç¥ë¥ ¨â¥««¥ªâã «ìë¥

á¨áâ¥¬ë, ®¨ á®¤¥à¦ â ¢á¥ äãªæ¨® «ìë¥ ã§«ë ¨â¥««¥ªâã «ì®©

á¨áâ¥¬ë ¨ ®¡¬¥¨¢ îâáï ¬¥¦¤ã á®¡®© § ¨ï¬¨ ¢ ¥ª®â®à®¬ ¢¥è¥¬

¯à¥¤áâ ¢«¥¨¨. �¡ëç® «®£¨ç¥áª¨© ¢ë¢®¤ ¯à®¨áå®¤¨â ¢ãâà¨ ª ¦¤®£®

 £¥â  ¯® ¢ãâà¥¥© ¡ §¥ ¤¨ ¬¨ç¥áª¨å § ¨©,   ®¡¬¥ ¯à®¨§¢®¤¨â-

áï â®«ìª® áâ â¨ç¥áª¨¬¨ § ¨ï¬¨. �«ï ¢§ ¨¬®¤¥©áâ¢¨ï  £¥â®¢ ¯à¥¤ã-

á¬ âà¨¢ ¥âáï ¥ª®â®à®¥ áâ ¤ àâ®¥ ¢¥è¥¥ ¯à¥¤áâ ¢«¥¨¥ § ¨©. �

 áâ®ïé¥¥ ¢à¥¬ï à §à ¡®â ë ¨ ¯à®å®¤ïâ áâ ¤ àâ¨§ æ¨î ¥áª®«ìª®

ï§ëª®¢, ¢ë¯®«ïîé¨å à®«ì ã¨¢¥àá «ì®£® áà¥¤áâ¢  ®¡¬¥  § ¨ï¬¨

( ¯®¤®¡¨¥ SQL ª ª áâ ¤ àâ®£® áà¥¤áâ¢  § ¯à®á®¢ ª ��), áà¥¤¨ ª®â®-

àëå á«¥¤ã¥â ®â¬¥â¨âì KIF (Knowledge Interchange Format) [18] ¨ KQML

(Knowlegde Query and Manipulation Language) [19].

1.2.2.2. �®¬¯®¥â ï  àå¨â¥ªâãà 

�®¬¯®¥â ï  àå¨â¥ªâãà  à á¯à¥¤¥«¥ëå á¨áâ¥¬ ¯®¤à §ã¬¥¢ ¥â

¯®áâà®¥¨¥ ¥¤¨®© ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë ª ª  ¡®à  ¢§ ¨¬®¤¥©-

áâ¢ãîé¨å ª®¬¯®¥â®¢, ª ¦¤ë© ¨§ ª®â®àëå á¯®á®¡¥ äãªæ¨®¨à®-

¢ âì   á¢®¥© ���. � ®â«¨ç¨¥ ®â  £¥â®¢, ª®¬¯®¥âë ¥ ®¡ï§ â¥«ì®

á¯®á®¡ë ¢ë¯®«ïâì § ª®ç¥ãî äãªæ¨î ¨ ¬®£ãâ ¥ ®¡« ¤ âì á¢®©-

áâ¢®¬  ¢â®®¬¨¨,   «¨èì á«ã¦ â "ª¨à¯¨ç¨ª ¬¨" ¤«ï ¯®áâà®¥¨ï ¡®«¥¥

ªàã¯ëå á¨áâ¥¬. �à®¬¥ â®£®, ª®¬¯®¥âë ¥ ï¢«ïîâáï ¬®¡¨«ìë¬¨: ¨å

ª®¤ ¥ ¯¥à¥¬¥é ¥âáï ¯® á¥â¨,   äãªæ¨®¨àã¥â   ®¤®© ���,   ª®â®-

à®© ª®¬¯®¥â ¡ë« § ¯ãé¥.

� ¤ ®© à ¡®â¥ ¯à¥¤« £ ¥âáï áâà®¨âì à á¯à¥¤¥«¥ãî ¨â¥««¥ªâã-

 «ìãî á¨áâ¥¬ã ¨§  ¡®à  ª®¬¯®¥â®¢ á äãªæ¨ï¬¨, á®®â¢¥âáâ¢ãîé¨-

¬¨ ®á®¢ë¬ í«¥¬¥â ¬ âà ¤¨æ¨®®© íªá¯¥àâ®© á¨áâ¥¬ë (á¬. £«. 1.1.2,

áâà. 20). �¥¦¤ã â ª¨¬¨ ª®¬¯®¥â ¬¨ ¡ã¤¥â ¯à®¨áå®¤¨âì ®¡¬¥ ª ª áâ -

â¨ç¥áª¨¬¨, â ª ¨ ¤¨ ¬¨ç¥áª¨¬¨ § ¨ï¬¨, çâ® ¯®§¢®«¨â, ª®¬¡¨¨àãï

ª®¬¯®¥âë á®®â¢¥âáâ¢ãîé¨¬ ®¡à §®¬, ®áãé¥áâ¢«ïâì ®¡¬¥ § ¨ï¬¨

  à §«¨çëå ãà®¢ïå ¯à¥¤áâ ¢«¥¨ï.
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1.3. �àå¨â¥ªâãà  ¨áâàã¬¥â à¨ï à á¯à¥-

¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬

1.3.1. �á®¢ë¥ âà¥¡®¢ ¨ï ª ¨áâàã¬¥â à¨î

�  ï à ¡®â  ¯®á¢ïé¥  á®§¤ ¨î ¨áâàã¬¥â à¨ï ¤«ï ¯®áâà®¥-

¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬. Ǳà¨ ¯à®¥ªâ¨à®¢ ¨¨

¨áâàã¬¥â à¨ï ãç¨âë¢ «¨áì á«¥¤ãîé¨¥ ®á®¡¥®áâ¨:

� �®§¬®¦®áâì ®¡¬¥  ¯® á¥â¨ ª ª áâ â¨ç¥áª¨¬¨, â ª ¨ ¤¨ ¬¨ç¥áª¨-

¬¨ § ¨ï¬¨; ¢®§¬®¦®áâì á®¢¬¥áâ®£® ¨á¯®«ì§®¢ ¨ï à §«¨çëå

¡ § § ¨© ¤«ï ª®áã«ìâ æ¨¨ á ®¡ê¥¤¨¥¨¥¬ § ¨©   ãà®¢¥ ¡ §

§ ¨© ¨«¨   ãà®¢¥ à ¡®ç¥£® ¯à®áâà áâ¢ .

� �à ¢¨â¥«ì ï «¥£ª®áâì ¯®áâà®¥¨ï   ¡ §¥ ¨áâàã¬¥â à¨ï à §-

«¨çëå ª®ä¨£ãà æ¨© ¤«ï ®¡¬¥  § ¨ï¬¨ ¨ ®áãé¥áâ¢«¥¨ï à á-

¯à¥¤¥«¥®£® ¢ë¢®¤ .

� Ǳà®áâ®â  à áè¨à¥¨ï ¨áâàã¬¥â à¨ï ¨ ¤®¯®«¥¨ï ¥£® ª®¬¯®¥â ¬¨-

à áè¨à¥¨ï¬¨ ¤«ï ¢ë¯®«¥¨ï á¯¥æ¨ä¨ç¥áª¨å äãªæ¨© (¤®áâã¯ ª

¡ § ¬ ¤ ëå, á¡®à ¤ ëå, ¢¥¡-¨â¥àä¥©á ¨ ¤à.)

� �ãªæ¨®¨à®¢ ¨¥ ¨áâàã¬¥â à¨ï ¢ à ¬ª å �â¥à¥â ¯® ¨§ª®-

¯à®¨§¢®¤¨â¥«ìë¬ ª  « ¬ á¢ï§¨, â.¥. ¬¨¨¬¨§ æ¨ï ¥®¡å®¤¨¬®£®

á¥â¥¢®£® âà ä¨ª .

� �®§¬®¦®áâì à¥ «¨§ æ¨¨ ª®¬¯®¥â®¢   à §«¨çëå ï§ëª å ¯à®-

£à ¬¬¨à®¢ ¨ï ¨ ¯« âä®à¬ å (¬®£®¯« âä®à¬¥®áâì ¨ ¬®£®-

ï§ëç¨¥).

1.3.2. �¡é ï  àå¨â¥ªâãà  ¨áâàã¬¥â à¨ï

� ë¥ âà¥¡®¢ ¨ï ª ¨áâàã¬¥â à¨î ®¡ãá« ¢«¨¢ îâ ¥£® ª®¬¯®-

¥âãî  àå¨â¥ªâãàã, â ª ª ª ®¡¬¥ § ¨ï¬¨ ¢® ¢ãâà¥¥¬ ¯à¥¤áâ -

¢«¥¨¨ ¢®§¬®¦¥ ¯à¨ à §¤¥«¥¨¨   ª®¬¯®¥âë ï¤à  ¨â¥««¥ªâã «ì-

®© á¨áâ¥¬ë.
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� ¤ ®© à ¡®â¥ ¯à¥¤« £ ¥âáï ¢ ª ç¥áâ¢¥ ª®¬¯®¥â®¢ ¨áâàã¬¥â -

à¨ï ¢ë¤¥«¨âì ®á®¢ë¥ í«¥¬¥âë âà ¤¨æ¨®®© ¨â¥««¥ªâã «ì®© á¨-

áâ¥¬ë (á¬. £«. 1.1.2, áâà. 20): ¯à®æ¥áá®à ¢ë¢®¤ , à ¡®çãî ¯ ¬ïâì, ¡ §ã

§ ¨©.

�  à¨á. 7 ¯®ª §   áâàãªâãà  ¨áâàã¬¥â à¨ï.

�¨á. 7. �âàãªâãà  ¨áâàã¬¥â à¨ï

�á®¢ë¬¨ ª®¬¯®¥â ¬¨ ¨áâàã¬¥â à¨ï ï¢«ïîâáï:

� ¡®ç ï ¯ ¬ïâì ¨«¨ íâ «® ï ¤®áª  ®¡êï¢«¥¨© á®¤¥à¦¨â áâ â¨-

ç¥áª¨¥ § ¨ï ® â¥ªãé¥¬ á®áâ®ï¨¨ à¥è ¥¬®© § ¤ ç¨. Ǳà®æ¥áá®àë

¢ë¢®¤ , ãç áâ¢ãîé¨¥ ¢ à¥è¥¨¨ § ¤ ç¨, ¢ á«ãç ¥ ¥®¡å®¤¨¬®áâ¨

ª®áã«ìâ¨àãîâáï á ¤®áª®© ®¡êï¢«¥¨© ¤«ï ¯®«ãç¥¨ï ¤ ëå ®

â¥ªãé¥¬ á®áâ®ï¨¨.

Ǳà®æ¥áá®à ¢ë¢®¤  ï¢«ï¥âáï æ¥âà «ìë¬ ª®¬¯®¥â®¬ á¨áâ¥¬ë, ¯à®-

¨§¢®¤ïé¨¬ «®£¨ç¥áª¨© ¢ë¢®¤. �áâàã¬¥â à¨© á®¤¥à¦¨â ¥áª®«ì-

ª® ¯à®æ¥áá®à®¢ ¢ë¢®¤  ¤«ï à §«¨çëå áâà â¥£¨© ¢ë¢®¤ , à áá¬®-

âà¥ëå ¢ à §¤¥«¥ 1.1.4 (áâà. 25). Ǳà®æ¥áá®à ¢ë¢®¤  ¯à®¨§¢®¤¨â

¢ë¢®¤   ®á®¢ ¨¨ ®¤®© ¨«¨ ¥áª®«ìª¨å ¡ § § ¨©, § ¯à è¨¢ ï

ã á®®â¢¥âáâ¢ãîé¨å ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï ã¦ë¥ ¤¨ ¬¨-

ç¥áª¨¥ § ¨ï. �«ï á®ªà é¥¨ï á¥â¥¢®£® âà ä¨ª  ¯à®æ¥áá®à ¢ë¢®-

¤  á®¤¥à¦¨â ¢ãâà¥îî à ¡®çãî ¯ ¬ïâì ¤«ï åà ¥¨ï á®áâ®ï¨ï

§ ¤ ç¨ ¨, ¯® ¬¥à¥ ¥®¡å®¤¨¬®áâ¨, § ¯à è¨¢ ¥â ¥¤®áâ îé¨¥ á¢¥¤¥-

¨ï ã íâ «®®© ¤®áª¨ ®¡êï¢«¥¨©. � á«ãç ¥ ¥®¡å®¤¨¬®áâ¨ ¯®«ã-

ç¥¨ï ®¢ëå ¤ ëå ® à¥è ¥¬®© § ¤ ç¥ ®â ¯®«ì§®¢ â¥«ï ¯à®æ¥áá®à
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¢ë¢®¤  ¤¥« ¥â § ¯à®á á®®â¢¥âáâ¢ãîé¥¬ã ª®¬¯®¥âã ¨áâàã¬¥â -

à¨ï. � à¥è¥¨¨ ª®ªà¥â®© § ¤ ç¨ ¬®¦¥â ãç áâ¢®¢ âì ®â ®¤®£®

¤® ¥áª®«ìª¨å ¯à®æ¥áá®à®¢ ¢ë¢®¤  ®¤®£® ¨«¨ à §«¨çëå â¨¯®¢.

� §  § ¨© ¨«¨ ¨áâ®ç¨ª § ¨© (knowlegde source) á®¤¥à¦¨â ¥ª®â®-

àãî ¡ §ã § ¨© ¨ ¯® § ¯à®á ¬ ¯à®æ¥áá®à  ¢ë¢®¤  ¯à¥¤®áâ ¢«ï¥â

à¥«¥¢ âë¥ ¤¨ ¬¨ç¥áª¨¥ § ¨ï.

�áâ®ç¨ª ¤ ëå ® à¥è ¥¬®© § ¤ ç¥ áâà®£® £®¢®àï ¥ ï¢«ï¥âáï

®â¤¥«ìë¬ ª®¬¯®¥â®¬ ¨áâàã¬¥â à¨ï,   ¬®¦¥â ¡ëâì ¯à¥¤áâ -

¢«¥ «¨¡® ¯®«ì§®¢ â¥«ìáª¨¬ ª®áã«ìâ æ¨®ë¬ ¨â¥àä¥©á®¬ (¢®-

¯à®áë  ¯à ¢«ïîâáï ¯®«ì§®¢ â¥«î), «¨¡® ¡¨¡«¨®â¥ª®© ¢ë§®¢®¢

(§ ¯à®áë ¯®áà¥¤áâ¢®¬ CALLBACK-¢ë§®¢®¢ ¯®áâã¯ îâ ¯à®£à ¬¬¥,

§ ¯à®á¨¢è¥© ª®áã«ìâ æ¨î ç¥à¥§ API), «¨¡® ¤àã£¨¬¨ ª®¬¯®¥â -

¬¨ ( ¯à¨¬¥à, ¤®áâã¯  ª ��).

�¯¨á ë¥ ª®¬¯®¥âë ¥®¡å®¤¨¬ë ¥¯®áà¥¤áâ¢¥® ¤«ï ®à£ ¨§ -

æ¨¨ «®£¨ç¥áª®£® ¢ë¢®¤ . � ª¦¥ áãé¥áâ¢ãîâ ª®¬¯®¥âë, ¯®¤¤¥à¦¨¢ î-

é¨¥ ¢¥áì ¯à®æ¥áá äãªæ¨®¨à®¢ ¨ï á¨áâ¥¬ë ¨«¨ ®â¢¥ç îé¨¥ §  ¤®áâã¯

ª à á¯à¥¤¥«¥®¬ã ¨áâàã¬¥â à¨î á® áâ®à®ë ¯à¨ª« ¤ëå ¯à®£à ¬¬.

�à¥¤¨ ¨å:

�¥¥¤¦¥à á«ã¦¨â ¤«ï ¯®¤¤¥à¦ ¨ï ®¡é¥£® äãªæ¨®¨à®¢ ¨ï á¨áâ¥-

¬ë, ¤«ï ãç¥â  ¢á¥å ãç áâ¢ãîé¨å ¢ ¢ë¢®¤¥ ¨«¨ ¤®áâã¯ëå ª®¬-

¯®¥â®¢, ¯à®æ¥áá®à®¢ ¢ë¢®¤ , ¡ § § ¨©. � â ª¦¥ ¢ë¯®«ï¥â

äãªæ¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï á ¢¥è¨¬¨ ¯à®£à ¬¬ ¬¨, ®¡à é îé¨-

¬¨áï ª ¨áâàã¬¥â à¨î á æ¥«ìî ¯®«ãç¨âì ã¤ «¥ãî ª®áã«ìâ -

æ¨î, ®â¢¥ç ¥â §  ¯®¨áª ¯®¤å®¤ïé¥£® ¯à®æ¥áá®à  ¢ë¢®¤ , ¥á«¨ ª®-

ªà¥âë© ¯à®æ¥áá®à ¥ ãª § .

�¨¡«¨®â¥ª  ¢ë§®¢®¢ ¯à¥¤áâ ¢«ï¥â á®¡®© ª®¬¯®¥â, ç¥à¥§ ª®â®àë©

¯à®£à ¬¬ë ¯®«ì§®¢ â¥«ï ¬®£ãâ ¯®«ãç¨âì ¯à®áâ®© ¤®áâã¯ ª ã¤ «¥-

®© ª®áã«ìâ æ¨¨ (â.. CALL-¨â¥àä¥©á). �¨¡«¨®â¥ª  ¢ë¯®«ï¥â

à®«ì ¯®áà¥¤¨ª  á ¬¥¥¤¦¥à®¬ ¨ ®ä®à¬«ï¥âáï ¢ ¢¨¤¥ ¤¨ ¬¨ç¥-

áª®© ¡¨¡«¨®â¥ª¨ (DLL ¢ Windows ¨«¨ .so ¢ UNIX) ¤«ï ã¨¢¥àá -

«¨§ æ¨¨ ¤®áâã¯  ª ¥© ¨§ à §«¨çëå áà¥¤ ¯à®£à ¬¬¨à®¢ ¨ï.
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�®¯®«¨â¥«ìë¥ ª®¬¯®¥âë ActiveX, Delphi, Java- ¯¯«¥âë ¨ ¤à.

á«ã¦ â ¤«ï ¤®¯®«¨â¥«ì®£® ã¯à®é¥¨ï ¤®áâã¯  ª ¨áâàã¬¥â -

à¨î ¨§ ª®ªà¥âëå áà¥¤ ¯à®£à ¬¬¨à®¢ ¨ï. ActiveX-ª®¬¯®¥â ¨

Java- ¯¯«¥â ¯®§¢®«ïâ, ¢ ç áâ®áâ¨, ¢¥¤àïâì í«¥¬¥âë ã¤ «¥ëå

ª®áã«ìâ æ¨© ¢ web-áâà ¨æë.

Ǳ®¬¨¬® ®á®¢ëå ª®¬¯®¥â®¢ ¤«ï ®¡¥á¯¥ç¥¨ï à á¯à¥¤¥«¥®£®

¢ë¢®¤  ¨áâàã¬¥â à¨© ¬®¦¥â ¤®¯®«ïâìáï ¥ª®â®àë¬¨ ¤®¯®«¨â¥«ì-

ë¬¨ ª®¬¯®¥â ¬¨, áà¥¤¨ ª®â®àëå:

�áâ¥áâ¢¥®-ï§ëª®¢ë© ¨â¥àä¥©á ¤«ï ¯®¤¤¥à¦ ¨ï ¤¨ «®£  á ¯®«ì-

§®¢ â¥«¥¬. �®¬¯®¥â ¯®¨¬ ¨ï ¥áâ¥áâ¢¥®£® ï§ëª  ¬®¦¥â ¨á-

¯®«ì§®¢ âìáï ¤«ï ¨§¢«¥ç¥¨ï  ç «ìëå ¤ ëå ® § ¤ ç¥, ¨«¨ ¤«ï

¤¨ «®£  á ¯®«ì§®¢ â¥«¥¬ ¢ ¯à®æ¥áá¥ ®¡à â®£® ¢ë¢®¤ .

�â ¤ àâë¥ ¬®¤ã«¨ à áè¨à¥¨©, ¯à¥¤ § ç¥ë¥ ¤«ï ¢ë¯®«¥-

¨ï ¥ª®â®àëå ¯à®æ¥¤ãàëå äãªæ¨©, ¢ë§ë¢ ¥¬ëå á ¯®¬®éìî

¨¬¯¥à â¨¢ëå à áè¨à¥¨© ï§ëª  ¯à¥¤áâ ¢«¥¨ï § ¨©. � â ª¨¬

äãªæ¨ï¬ ®â®á¨âáï, ¢ ç áâ®áâ¨, ¤®áâã¯ ª ¡ § ¬ ¤ ëå.

Web-¨â¥àä¥©á, ¢ë¯®«¥ë© ª ª á¥à¢¥à®¥ ¯à¨«®¦¥¨¥ CGI. �®-

¢¬¥áâ® á ActiveX-ª®¬¯®¥â ¬¨ ¨ Java- ¯¯«¥â ¬¨ íâ® ®âªàë¢ ¥â

¢¥áì á¯¥ªâà ¢®§¬®¦®áâ¥© ¤«ï ¤®áâã¯  ¯®«ì§®¢ â¥«¥© ª ã¤ «¥®©

ª®áã«ìâ æ¨¨ ç¥à¥§ ¨â¥à¥â.

�  à¨á. 8 ¯®ª §   â¨¯®¢ ï ª®ä¨£ãà æ¨ï ¨â¥««¥ªâã «ì®© á¨áâ¥-

¬ë   ¡ §¥ ¨áâàã¬¥â à¨ï.

�«¥¤ã¥â ®¡à â¨âì ¢¨¬ ¨¥   á«¥¤ãîé¨¥ ®á®¡¥®áâ¨:

� �«ï à¥è¥¨ï ®¤®© § ¤ ç¨ ¬®£ãâ á®¢¬¥áâ® ¨á¯®«ì§®¢ âìáï ¥-

áª®«ìª® ¯à®æ¥áá®à®¢ ¢ë¢®¤ , ¯à¨ íâ®¬ ®¨ ¬®£ãâ ¯à¨¬¥ïâìáï ª ª

¯ à ««¥«ì®, â ª ¨ ¯®®ç¥à¥¤®, ®¡¥á¯¥ç¨¢ ï ª®¬¡¨¨à®¢ ë© ¢ë-

¢®¤.

� �¤¨ ¯à®æ¥áá®à ¢ë¢®¤  ¬®¦¥â ¨á¯®«ì§®¢ âì ¥áª®«ìª® ¡ § § ¨©,

ª®¬¡¨¨àãï § ¨ï   ¤¨ ¬¨ç¥áª®¬ ãà®¢¥.
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�¨á. 8. �¨¯®¢ ï ª®ä¨£ãà æ¨ï à á¯à¥¤¥«¥®© ¨â¥««¥ªâã «ì®© á¨-

áâ¥¬ë   ¡ §¥ ¨áâàã¬¥â à¨ï.

� �¤  ¡ §  § ¨© ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¥áª®«ìª¨¬¨ ¯à®æ¥áá®à -

¬¨ ¢ë¢®¤ . � ç áâ®áâ¨, ¤«ï ®¡¥á¯¥ç¥¨ï ª®¬¡¨¨à®¢ ®£® ¢ë¢®-

¤  ®¤  ¡ §  § ¨© ¨á¯®«ì§ã¥âáï á®¢¬¥áâ® á ¤¢ã¬ï ¯à®æ¥áá®à ¬¨

¯àï¬®£® ¨ ®¡à â®£® ¢ë¢®¤ .

� � ¦¤ë© ¨å ãª § ëå   à¨áãª¥ ª®¬¯®¥â®¢ ¬®¦¥â äãªæ¨®-

¨à®¢ âì   ®â¤¥«ì®© ���.

1.3.3. �ë¡®à ¯à¥¤áâ ¢«¥¨ï áâ â¨ç¥áª¨å ¨ ¤¨ ¬¨-

ç¥áª¨å § ¨© ¨ ®á®¡¥®áâ¨ à á¯à¥¤¥«¥®£®

¢ë¢®¤ 

Ǳà¨ ¢ë¡®à¥ ¯à¥¤áâ ¢«¥¨ï § ¨© ¨ ¬¥â®¤®¢ ¢ë¢®¤  ¥®¡å®¤¨¬® àã-

ª®¢®¤áâ¢®¢ âìáï á«¥¤ãîé¨¬¨ á®®¡à ¦¥¨ï¬¨:

� �®¬¯ ªâ®áâì ¯à¥¤áâ ¢«¥¨ï § ¨©. � ª ª ª áâ â¨ç¥áª¨¥ ¨

¤¨ ¬¨ç¥áª¨¥ § ¨ï ¬®£ãâ ¯¥à¥¤ ¢ âìáï ¯® á¥â¨ ¬¥¦¤ã à á¯à¥-
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¤¥«¥ë¬¨ ª®¬¯®¥â ¬¨, â® ¨å ¯à¥¤áâ ¢«¥¨¥ ¥ ¤®«¦® ¡ëâì

á«¨èª®¬ £à®¬®§¤ª¨¬.

� �®§¬®¦®áâì ¯¥à¥¤ ç¨ ç áâ¨ ¡ §ë § ¨© ¤«ï ¯à®¢¥¤¥¨ï

¢ë¢®¤ . � ª ª ª   ª ¦¤®¬ è £¥ ¢ë¢®¤  ¢ ª®¥ç®¬ ¨â®£¥ ¯à¨¬¥-

ï¥âáï â®«ìª® ®¤® ¯à ¢¨«®, â® ¢ ¯à¨æ¨¯¥ ¥â ¥®¡å®¤¨¬®áâ¨ ¯¥-

à¥¤ ¢ âì ¯® á¥â¨ ¢á¥ ¯à ¢¨«  ¡ §ë § ¨©. �¤ ª® ¢ ®¡é¥¬ á«ãç ¥

¤«ï ¢ë¡®à  ª®ä«¨ªâ®£® ¬®¦¥áâ¢  ¨ ¤ «¥¥ ¯à¨¬¥ï¥¬®£® ¯à -

¢¨«  ¥®¡å®¤¨¬® § âì á®áâ®ï¨¥ § ¤ ç¨, â.¥. à á¯®« £ âì ¡®«ìè¨¬

®¡ê¥¬®¬ áâ â¨ç¥áª¨å § ¨©. � ª¨¬ ®¡à §®¬, ¦¥« â¥«ì® ¢ë¡à âì

â ª®¥ ¯à¥¤áâ ¢«¥¨¥ § ¨© ¨ áâà â¥£¨î ®â¡®à  ¯à ¢¨«, ª®â®àë¥

¯®§¢®«¨«¨ ¡ë ®â®¡à âì ¬¨¨¬ «ì®¥ ¬®¦¥áâ¢® ¯à ¢¨« ¤«ï ¯¥à¥-

¤ ç¨ ¯à®æ¥áá®àã ¢ë¢®¤ , ¥ à á¯®« £ ï áâ â¨ç¥áª¨¬¨ § ¨ï¬¨ ®

â¥ªãé¥¬ á®áâ®ï¨¨ § ¤ ç¨.

� Ǳà ªâ¨ç¥áª ï ¯à¨¬¥¨¬®áâì ¨ à á¯à®áâà ¥®áâì. �¥-

¤¥æ¨ï ã¯à®é¥¨ï ¯à¥¤áâ ¢«¥¨ï ¤«ï ãáª®à¥¨ï ¯¥à¥¤ ç¨ ¯à ¢¨«

¬®¦¥â ¯à¨¢¥áâ¨ ª ¯à ªâ¨ç¥áª®© ¥¯à¨¬¥¨¬®áâ¨ â ª®© á¨áâ¥¬ë.

�®â¥«®áì ¡ë, çâ®¡ë á¨áâ¥¬  ¡ë«  ¥ â®«ìª® ãá¯¥è® ¯à¨¬¥¨¬  ¢

à §«¨çëå ¯à¥¤¬¥âëå ®¡« áâïå, ® ¨ ®á®¢ë¢ « áì   ¤®áâ â®ç-

® à á¯à®áâà ¥®© ¬®¤¥«¨, çâ®¡ë ®¡«¥£ç¨âì ¯¥à¥®á ¢ à á¯à¥-

¤¥«¥ãî áà¥¤ã áãé¥áâ¢ãîé¨å ¡ § § ¨©.

� ãç¥â®¬ íâ¨å ¯à ¢¨« ¤«ï ¯®áâà®¥¨ï ¨áâàã¬¥â à¨ï ã¤®¡® ¢ë-

¡à âì è¨à®ª® à á¯à®áâà ¥ãî ¯à®¤ãªæ¨®ãî ¬®¤¥«ì íªá¯¥àâëå á¨-

áâ¥¬, ¢ ª®â®à®© ¤¨ ¬¨ç¥áª¨¥ § ¨ï ¯à¥¤áâ ¢«ïîâáï ¯à®¤ãªæ¨ï¬¨,  

áâ â¨ç¥áª¨¥ | âà®©ª ¬¨ ®¡ê¥ªâ- âà¨¡ãâ-§ ç¥¨¥ ¨«¨ ¯ à ¬¨  âà¨¡ãâ-

§ ç¥¨¥. � ¨áâàã¬¥â à¨¨ à §ã¬¥¥ ¨á¯®«ì§®¢ âì ¡®«¥¥ ¯à®áâ®¥ ¯à¥¤-

áâ ¢«¥¨¥ ¯ à ¬¨  âà¨¡ãâ-§ ç¥¨¥, â ª ª ª â®«ìª® â ª®¥ ¯à¥¤áâ ¢«¥-

¨¥ ¯®§¢®«¨â ¨§¡¥¦ âì § ¨ï ¢á¥£® ¬®¦¥áâ¢  ¯à ¢¨« ¡ §ë § ¨© ¯à¨

¢ë¡®à¥ ª®ä«¨ªâ®£® ¬®¦¥áâ¢  (â ª ª ª ¥â ¥®¡å®¤¨¬®áâ¨ ¢ á«®¦-

®© ã¨ä¨ª æ¨¨ á ãç¥â®¬  á«¥¤®¢ ¨ï). � ª®¥ ã¯à®é¥¨¥ ¡¥§ãá«®¢®

áã¦ ¥â ªàã£ íää¥ªâ¨¢® à¥è ¥¬ëå § ¤ ç, ®¤ ª®, ¢® ¬®£¨å á«ãç ïå

( ¯à¨¬¥à, ¢ § ¤ ç å ¤¨ £®áâ¨ª¨, ª®£¤  ¬ë ¨¬¥¥¬ ¤¥«® á ®¤®© áãé®-

áâìî) ®® ®ª §ë¢ ¥âáï ¤®áâ â®çë¬.
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�«ï ã¯à®é¥¨ï ¢ë¡®à  ª®ä«¨ªâ®£® ¬®¦¥áâ¢  ¡¥§ ¨ä®à¬ æ¨¨

® á®áâ®ï¨¨ § ¤ ç¨ ¢¢¥¤¥¬ á«¥¤ãîé¨¥ ã¯à®é¥¨ï: ¯®âà¥¡ã¥¬, çâ®¡ë ¢

¯à ¢¨« å, ¯à¥¤ § ç¥ëå ¤«ï ®¡à â®£® ¢ë¢®¤ , § ª«îç¥¨ï á®¤¥à-

¦ «¨ ¥ ¡®«¥¥ ®¤®£® ¯à¨á¢ ¨¢ ¨ï. �®£¤  ª®ä«¨ªâ®¥ ¬®¦¥áâ¢® ¯à -

¢¨« ¬®¦® ¡ã¤¥â áä®à¬¨à®¢ âì § ï «¨èì æ¥«¥¢®©  âà¨¡ãâ ¤«ï â¥ªã-

é¥£® è £  ¢ë¢®¤ .

�ë¡®à ®¤®£® ¯à ¢¨«  ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢  ¢®§«®¦¨¬  

ª®¬¯®¥â ¡ §ë § ¨©, ¯à¨ íâ®¬ á®åà ï¥âáï âà¥¡®¢ ¨¥ ® ¥§ ¢¨á¨¬®-

áâ¨  «£®à¨â¬  ¢ë¡®à  ¯à ¢¨«  ®â á®áâ®ï¨ï § ¤ ç¨. � â¥ªãé¥© à¥ «¨-

§ æ¨¨ ¯à¨¬¥¥ ¯à®áâ¥©è¨©  «£®à¨â¬ ¢ë¡®à  ¯¥à¢®£® ¨¤ãé¥£® ¯® â¥ª-

áâã ¯à ¢¨« . �®§¬®¦® à¥ «¨§®¢ âì ¤®¯®«¨â¥«ìë¥ ª®¬¯®¥âë ¡ §

§ ¨© á ¤àã£¨¬¨ áâà â¥£¨ï¬¨ ¢ë¡®à  ¯à ¢¨«,  ¯à¨¬¥à, ¯® á«®¦®áâ¨

¯®áë«ª¨.

Ǳà¨ ¨á¯®«ì§®¢ ¨¨ ¯àï¬®£® ¢ë¢®¤  ¤«ï ¢ë¡®à  ª®ä«¨ªâ®£® ¬®-

¦¥áâ¢  ¥®¡å®¤¨¬® § ¨¥ á®áâ®ï¨ï § ¤ ç¨. �®§¬®¦® ¤¢  ¢ à¨ â 

à á¯à¥¤¥«¥¨ï äãªæ¨© ¬¥¦¤ã ¯à®æ¥áá®à®¬ ¢ë¢®¤  ¨ ¡ §®© § ¨©: ¢®§-

«®¦¥¨¥ ¢ë¡®à  ª®ä«¨ªâ®£® ¬®¦¥áâ¢    ª®¬¯®¥â ¡ §ë § ¨© (¢

íâ®¬ á«ãç ¥ ª®¬¯®¥â ¡ §ë § ¨© ¤®«¦¥ ¢ª«îç âì ¢ á¥¡ï ª®¯¨î ¤®á-

ª¨ ®¡êï¢«¥¨©, ¨ ¢®§à áâ ¥â ®¡¬¥ ¯® á¥â¨ áâ â¨ç¥áª¨¬¨ § ¨ï¬¨) ¨«¨

¦¥   ¯à®æ¥áá®à ¢ë¢®¤  (¢ íâ®¬ á«ãç ¥ ¡ §  § ¨© ¯¥à¥¤ ¥â ¡®«ìè¥¥

ª®«¨ç¥áâ¢® ¤¨ ¬¨ç¥áª¨å § ¨©). � à áá¬ âà¨¢ ¥¬®© à¥ «¨§ æ¨¨ ¡ë«

¨á¯®«ì§®¢  ¢â®à®© ¯®¤å®¤, â ª ª ª ® ¯®§¢®«ï¥â ã¨ä¨æ¨à®¢ âì ª®¬-

¯®¥âë ¡ § § ¨© ¤«ï ¢á¥å ¯à®æ¥áá®à®¢ ¢ë¢®¤  ¥ á«¨èª®¬ ãá«®¦ïï

ª®¬¯®¥âë ¡ § § ¨©. Ǳà¨ ¨á¯®«ì§®¢ ¨¨ ¯àï¬®£® ¢ë¢®¤  à¥ª®¬¥-

¤ã¥âáï à á¯®« £ âì ¯à®æ¥áá®à ¯àï¬®£® ¢ë¢®¤    â®© ¦¥ ��� (¨«¨  

á¢ï§ ®© á ¥© áª®à®áâë¬¨ ª  « ¬¨ á¢ï§¨), çâ® ¨ ª®¬¯®¥âë ¡ §

§ ¨©| íâ® ¯®§¢®«¨â ¬¨¨¬¨§¨à®¢ âì § ¤¥à¦ª¨   ¯¥à¥¤ çã ¡®«ìè®£®

ª®«¨ç¥áâ¢  ¤¨ ¬¨ç¥áª¨å § ¨©.

1.3.4. �¨¯®¢ë¥ ª®ä¨£ãà æ¨¨ à á¯à¥¤¥«¥®£® ¢ë-

¢®¤    ¡ §¥ ¨áâàã¬¥â à¨ï

�®£ âáâ¢® ¢®§¬®¦ëå ª®¬¡¨ æ¨© à á¯à¥¤¥«¥®£® ¢ë¢®¤    ¡ §¥

¨áâàã¬¥â à¨ï ¤®áâ¨£ ¥âáï §  áç¥â à §¤¥«¥¨ï í«¥¬¥â àëå ª®¬¯®-

¥â®¢ ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë ¨ ¢®§¬®¦®áâ¨ ¨å à §¥á¥¨ï   à §-
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«¨çë¥ ���. � áá¬®âà¨¬ ¥áª®«ìª® â¨¯®¢ëå ª®ä¨£ãà æ¨© à á¯à¥¤¥-

«¥®£® ¢ë¢®¤  á ¨á¯®«ì§®¢ ¨¥¬ ¨áâàã¬¥â à¨ï:

1.3.4.1. �®¤¥«ì á¥à¢¥àëå ¢ëç¨á«¥¨© (â®ª®£® ª«¨¥â )

� íâ®¬ á«ãç ¥ ¢á¥ ®á®¢ë¥ ª®¬¯®¥âë ¨áâàã¬¥â à¨ï (¯à®æ¥á-

á®à ¢ë¢®¤ , ¡ §  § ¨©, ¬¥¥¤¦¥à, à ¡®ç ï ¯ ¬ïâì) äãªæ¨®¨àãîâ

  ®¤®© ��� (á¥à¢¥à¥), ª«¨¥âáª ï ¬ è¨  á®¤¥à¦¨â â®«ìª® ¯®«ì§®-

¢ â¥«ìáª¨© ¨â¥àä¥©á, ¯à¥¤áâ ¢«ïîé¨© á®¡®© ¨áâ®ç¨ª ¤ ëå ® à¥-

è ¥¬®© § ¤ ç¥ (à¨á. 9). � ª ï ª®ä¨£ãà æ¨ï á®®â¢¥âáâ¢ã¥â ®¯¨á ®©

¢ à §¤¥«¥ 1.

�¨á. 9. �®¤¥«ì á¥à¢¥àëå ¢ëç¨á«¥¨©   ¡ §¥ ¨áâàã¬¥â à¨ï

�®§¬®¦® â ª¦¥ ¯®«®áâìî ¯¥à¥¥áâ¨ ¯®¤¤¥à¦ªã ¨áâàã¬¥â à¨ï

  áâ®à®ã á¥à¢¥à  á ¨á¯®«ì§®¢ ¨¥¬ ¨â¥àä¥©á , ®ä®à¬«¥®£® ª ª

CGI-¯à®£à ¬¬ , ¢ë¯®«ï¥¬ ï   á¥à¢¥à¥. � íâ®¬ á«ãç ¥ ¢¥áì ª®¤ ¨-

áâàã¬¥â à¨ï ¢ë¯®«ï¥âáï   á¥à¢¥à¥,   ª«¨¥â ¯à¥¤áâ ¢«ï¥â á®¡®©

áâ ¤ àâë© Web-¡à ã§¥à, ¥ âà¥¡ãîé¨© ¯®¤¤¥à¦ª¨ Java ¨«¨ ActiveX.

1.3.4.2. �®¤¥«ì ª«¨¥âáª¨å ¢ëç¨á«¥¨© (â®«áâ®£® ª«¨¥â )

� ¬®¤¥«¨ ª«¨¥âáª¨å ¢ëç¨á«¥¨© (á¬. à §¤¥« 1.2.1)   á¥à¢¥à¥ á®-

¤¥à¦¨âáï â®«ìª® ¡ §  § ¨©,   ¯à®æ¥áá®à ¢ë¢®¤ , à ¡®ç ï ¯ ¬ïâì ¨

¨áâ®ç¨ª § ¨© ® § ¤ ç¥ à ¡®â îâ   ª«¨¥âáª®© ���. �®§¬®¦  â ª-

¦¥ á¨âã æ¨ï, ª®£¤  ª®¬¯®¥â ¯®¤¤¥à¦ª¨ ¡ §ë § ¨© â ª¦¥ äãªæ¨®-

¨àã¥â   ª«¨¥âáª®© ���, ® ¢  ç «¥ à ¡®âë ¢¥áì â¥ªáâ ¡ §ë § ¨©

¯¥à¥¤ ¥âáï ¯® á¥â¨   ª«¨¥âáª¨© ª®¬¯ìîâ¥à ( ¯à¨¬¥à, ¯® ¯à®â®ª®«ã

39



HTTP). � ª®© ¢ à¨ â ¥ ï¢«ï¥âáï ¯à¥¤¯®çâ¨â¥«ìë¬, â ª ª ª á¥â¥¢®©

âà ä¨ª ¥ ¬¨¨¬¨§¨àã¥âáï (¯¥à¥áë« ¥âáï ¢¥áì â¥ªáâ ¡ §ë § ¨©, ¢ â®

¢à¥¬ï ª ª ¯à¨ ¨á¯®«ì§®¢ ¨¨ á¯¥æ¨ «¨§¨à®¢ ®£® ª®¬¯®¥â  ¥®¡å®-

¤¨¬® ¡ë«® ¡ë ¯¥à¥¤ âì â®«ìª® à¥«¥¢ âë¥ § ¨ï), ®¤ ª® ® ¯®§¢®-

«ï¥â ¨§¡¥¦ âì § ¯ãáª    á¥à¢¥à¥ ª ª¨å-«¨¡® ¥áâ ¤ àâëå ¯à®æ¥áá®¢

¨ ï¢«ï¥âáï ¥¤¨áâ¢¥ë¬ ¯à¨¥¬«¨¬ë¬ (å®âï ¨ ¥ã¤ çë¬) á¯®á®¡®¬

¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï ¡¥§ § ¯ãáª    ã¤ «¥®© ��� á¯¥æ¨ -

«¨§¨à®¢ ëå ª®¬¯®¥â®¢.

�¨á. 10. �®¤¥«ì ª«¨¥âáª¨å ¢ëç¨á«¥¨©   ¡ §¥ ¨áâàã¬¥â à¨ï

1.3.4.3. �®¤¥«ì ¢ë¢®¤  ¯® à á¯à¥¤¥«¥ë¬ ¡ § ¬ § ¨© á ¥-

¯¥à¥á¥ª îé¨¬¨áï ¤®¬¥ ¬¨

�á®¢®¥ ¯à¥¨¬ãé¥áâ¢® ¨áâàã¬¥â à¨ï á®áâ®¨â ¢ â®¬, çâ® á ¥£®

¯®¬®éìî «¥£ª® à¥ «¨§ãîâáï ª®ä¨£ãà æ¨¨ á ¬®¦¥áâ¢¥ë¬¨ ¡ § ¬¨

§ ¨©. Ǳà¨ íâ®¬ ¬®¦® ª®¬¡¨¨à®¢ âì ¡ §ë § ¨©   ãà®¢¥ ¤¨ ¬¨-

ç¥áª¨å § ¨©, ¨á¯®«ì§ãï ®¤¨ ¯à®æ¥áá®à ¢ë¢®¤  ¤«ï ¯à®¢¥¤¥¨ï ¢ë¢®-

¤   ¤ ®¡ê¥¤¨¥¨¥¬ ¯à ¢¨« ¨§ ¥áª®«ìª¨å ¡ § § ¨© (á¬. à¨á. 11).

� ª ª ª ¯à®¤ãªæ¨®ë¥ ¡ §ë § ¨© á ãç¥â®¬ ¯à¨ïâ®© ¢ ¨áâàã¬¥-

â à¨¨ áâà â¥£¨¨ ¢ë¡®à  ¯à ¢¨« ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢  (á¬. à §¤¥«

1.3.3) ï¢«ïîâáï ¢¥áì¬  çã¢áâ¢¨â¥«ìë¬¨ ª ¯®àï¤ªã á«¥¤®¢ ¨ï ¯à ¢¨«,

â® ¯à®áâ®¥ ®¡ê¥¤¨¥¨¥ ¡ § § ¨© á ¯¥à¥á¥ª îé¨¬¨áï ¬®¦¥áâ¢ ¬¨

 âà¨¡ãâ®¢ (â.¥. ª®£¤  ¯à¥¤¬¥âë¥ ®¡« áâ¨ ¨«¨ ¤®¬¥ë § ¨© ¯¥à¥á¥ª -

îâáï) ¬®¦¥â ¯à¨¢¥áâ¨ ª ¥¯à¥¤áª §ã¥¬ë¬ à¥§ã«ìâ â ¬. Ǳ®íâ®¬ã â ª ï

ª®ä¨£ãà æ¨ï ¬®¦¥â ¯à¨¬¥ïâìáï â®£¤ , ª®£¤  à §«¨çë¥ ¡ §ë § ¨©
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�¨á. 11. �ë¢®¤ ¯® à á¯à¥¤¥«¥ë¬ ¡ § ¬ § ¨© á ¥¯¥à¥á¥ª îé¨¬¨áï

¤®¬¥ ¬¨

®â¢¥ç îâ §  ¥¯¥à¥á¥ª îé¨¥áï ¤®¬¥ë.

� ª ç¥áâ¢¥ ¯à¨¬¥à  à áá¬®âà¨¬ £¨¯®â¥â¨ç¥áªãî á¨áâ¥¬ã ¯®«®© ¤¨ -

£®áâ¨ª¨ ç¥«®¢¥ª . � íâ®¬ á«ãç ¥ ª ¦¤ë© ¢à ç-á¯¥æ¨ «¨áâ ¬®¦¥â á®-

§¤ ¢ âì ¨ ¯®¤¤¥à¦¨¢ âì á¢®î ¡ §ã § ¨© ® § ¡®«¥¢ ¨ïå ¢ ¥£® ¯à®ä¥á-

á¨® «ì®© ®¡« áâ¨, ¨ ª®áã«ìâ æ¨ï ¯®  ¡®àã â ª¨å ¡ § ¯®§¢®«¨â ¯à®-

¢¥áâ¨ ®¡éãî ¤¨ £®áâ¨ªã. �®¥ç®, ¢á¥ ¡ §ë § ¨© ¤®«¦ë ¡ëâì á®-

£« á®¢ ë ¯® "¢¥è¨¬" ¨¬¥ ¬  âà¨¡ãâ®¢, ®¡®§ ç îé¨å â¥ ¨«¨ ¨ë¥

¨áå®¤ë¥ ¤ ë¥ ® ç¥«®¢¥ª¥ (á¨¬¯â®¬ë), ¨ ¢ëå®¤ë¥ ¤¨ £®§ë á¨áâ¥-

¬ë, â.¥. ¨¬¥âì ®¡éãî ®â®«®£¨î.

1.3.4.4. �®¤¥«ì à á¯à¥¤¥«¥®£® ¢ë¢®¤ 

� ¯à¥¤ë¤ãé¥¬ ¯à¨¬¥à¥ ¢ë¢®¤ ¯® à á¯à¥¤¥«¥ë¬ ¡ § ¬ § ¨© ¯à®-

å®¤¨« æ¥âà «¨§®¢ ®. �áâàã¬¥â à¨© ¯®§¢®«ï¥â â ª¦¥ ¯à®¢®¤¨âì

à á¯à¥¤¥«¥ë© ¢ë¢®¤, ª®£¤  ¯à®æ¥áá®à ¢ë¢®¤  á®¢¬¥áâ® á ¡ §®© § -

¨© äãªæ¨®¨àã¥â   ®â¤¥«ì®© ���, ¯à¨ íâ®¬ ¬¥¦¤ã ��� ¯¥à¥¤ îâ-

áï à¥§ã«ìâ âë ¢ë¢®¤ , â.¥. áâ â¨ç¥áª¨¥ § ¨ï ® á®áâ®ï¨¨ § ¤ ç¨ (á¬.

à¨á. 12).

� ª®© ¯®¤å®¤ â ª¦¥ ¬®¦¥â ãá¯¥è® ¯à¨¬¥ïâìáï ¤«ï ¡ § ¤ ëå á

¥¯¥à¥á¥ª îé¨¬¨áï ¤®¬¥ ¬¨, ¯à¨ íâ®¬, ª ª ¯à ¢¨«®, ã¬¥ìè ¥âáï á¥-

â¥¢®© âà ä¨ª, ¨ ¯®ï¢«ï¥âáï ¢®§¬®¦®áâì ¨á¯®«ì§®¢ âì ¤«ï à §«¨çëå

¡ § § ¨© à §«¨çë¥ ¯à®æ¥áá®àë ¢ë¢®¤ .
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�¨á. 12. �®¤¥«ì à á¯à¥¤¥«¥®£® ¢ë¢®¤ 

1.3.4.5. �®¤¥«ì á á®¢¯ ¤ îé¨¬¨ ¤®¬¥ ¬¨

�¥à¥¬áï á®¢  ª ¯à¨¬¥àã á ª®¬¯«¥ªá®© ¤¨ £®áâ¨ª®© § ¡®«¥¢ ¨©,

à áá¬®âà¥®¬ã çãâì à ìè¥ ¢ à §¤¥«¥ 1.3.4.3. Ǳãáâì â¥¯¥àì ¬ë ¨¬¥¥¬

¥áª®«ìª® á¯¥æ¨ «¨áâ®¢ ®¤®£® ¯à®ä¨«ï, ã ª ¦¤®£® ¨§ ª®â®àëå ¨¬¥¥âáï

á¢®ï ¡ §  § ¨©. �â¨ ¡ §ë § ¨© ®¯¨áë¢ îâ ®¤ã ¯à¥¤¬¥âãî ®¡« áâì,

¨ ¯®íâ®¬ã ¨å ¤®¬¥ë § ¨© ¨ ¬®¦¥áâ¢   âà¨¡ãâ®¢ á®¢¯ ¤ îâ (¤«ï íâ®-

£® ¡¥§ãá«®¢® ¥®¡å®¤¨¬® á®£« á®¢ ¨¥ ¨¬¥  âà¨¡ãâ®¢, ®¡®§ ç îé¨å

®¤® ¨ â®¦¥ ¯®ïâ¨¥). � íâ®¬ á«ãç ¥ ¨áâàã¬¥â à¨© ¯®§¢®«ï¥â ¯à®-

¨§¢¥áâ¨ ¤¨ £®áâ¨ªã ¯ æ¨¥â  ®¡®¨¬¨ ¡ § ¬¨ § ¨© á ¯®á«¥¤ãîé¨¬

áà ¢¥¨¥¬ à¥§ã«ìâ â®¢. �«ï íâ®£® ¨á¯®«ì§ã¥âáï à á¯à¥¤¥«¥ë© ¢ë-

¢®¤, à¥§ã«ìâ âë ª®â®à®£® ¯®áâã¯ îâ   á¯¥æ¨ «¨§¨à®¢ ë© ª®¬¯®¥â

¤«ï áà ¢¥¨ï à¥§ã«ìâ â®¢ ¨ ¢ë¤ ç¨ ª®¬¯«¥ªá®£® à¥è¥¨ï.

1.3.4.6. �®¬¯«¥ªáë© ¯à¨¬¥à ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï

�®â¥«®áì ¡ë ¥é¥ à § ¯®¤ç¥àªãâì, çâ® à áá¬®âà¥ë¥ ª®ä¨£ãà æ¨¨

ï¢«ïîâáï â¨¯®¢ë¬¨ ¨ ®âî¤ì ¥ ¨áç¥à¯ë¢ îâ ¢®§¬®¦®áâ¥© ¨áâàã-

¬¥â à¨ï. � áá¬®âà¨¬ ¥é¥ ®¤¨ ¯à¨¬¥à.

Ǳãáâì ¨¬¥¥âáï ¥áª®«ìª® ª®¬¯ìîâ¥àëå ä¨à¬ ¯® ¯à®¤ ¦¥ ª®¬¯ìî-
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â¥à®¢ ¨ ª®¬¯«¥ªâãîé¨å. � ¦¤ ï â ª ï ä¨à¬  ¬®¦¥â ¨á¯®«ì§®¢ âì  -

¡®à ¡ § § ¨© ¨ ¡ § ¤ ëå ¯® ¨¬¥îé¨¬áï ¢  «¨ç¨¨ ª®¬¯«¥ªâãîé¨¬

¤«ï ¢ë¡®à  ®¯â¨¬ «ì®© ª®ä¨£ãà æ¨¨ ¨ ¢ëç¨á«¥¨î æ¥ë ª®¬¯ìîâ¥-

à®¢ ¯® ¥ª®â®àë¬ ¨áå®¤ë¬ âà¥¡®¢ ¨ï¬ § ª §ç¨ª  (  «®£¨ç® â®¬ã,

ª ª íâ® ¤¥« «  ¨§¢¥áâ ï á¨áâ¥¬  XCON ä¨à¬ë Digital [13]). Ǳà¨ íâ®¬

¤«ï ã¯à®é¥¨ï ¬®¤¨ä¨ª æ¨¨ ¡ §ë § ¨© ã¤®¡® à §¥áâ¨ ¥¥ ¯® à §-

¤¥«ìë¬ ¡ § ¬ § ¨© ¯® ª ¦¤®¬ã ¨§ â¨¯®¢ ª®¬¯«¥ªâãîé¨å: ¯à®æ¥áá®-

àë, ¬ â¥à¨áª¨¥ ¯« âë ¨ â.¤. (á¬. à¨á. 13) � ª¨¬ ®¡à §®¬, ¯®«ãç ¥¬ à á-

á¬®âà¥ë© ¢ à §¤¥«¥ 1.3.4.3 á«ãç © ¡ § § ¨© á ¥¯¥à¥á¥ª îé¨¬¨áï

¤®¬¥ ¬¨ ¨, ¯à®¢®¤ï ¢ë¢®¤ ¢ â ª¨å ¡ § å § ¨©, ¬ë á¬®¦¥¬ ¯à®¢®¤¨âì

äãªæ¨® «ì®-áâ®¨¬®áâ®©   «¨§ £®â®¢ëå ª®¬¯ìîâ¥àëå á¨áâ¥¬.

�¨á. 13. Ǳà¨¬¥à ª®¬¯«¥ªá®© ª®ä¨£ãà æ¨¨

�¥¯¥àì ¯à¥¤¯®«®¦¨¬, çâ® ¬ë å®â¨¬ ¯à®¢¥áâ¨ áà ¢¨â¥«ìë©   «¨§

æ¥   ¯à®æ¥áá®àë ¢ à §«¨çëå ä¨à¬ å, ¨á¯®«ì§ãîé¨å â ª®© ¯®¤å®¤

¤«ï ¢ë¡®à  ª®ä¨£ãà æ¨©. � íâ®¬ á«ãç ¥ ¬ë ¬®¦¥¬ ¨á¯®«ì§®¢ âì â¥ ¦¥

á ¬ë¥ ¡ §ë § ¨© ª ª  ¡®à ¡ § á á®¢¯ ¤ îé¨¬¨ ¤®¬¥ ¬¨ ¨ ¯à®¢¥áâ¨

áà ¢¨â¥«ìë©   «¨§ ª ª íâ® ®¯¨á ® ¢ à §¤¥«¥ 1.3.4.5. �®«¥¥ â®£®, ¬ë

â ª¦¥ ¬®¦¥¬ ¨á¯®«ì§®¢ âì ¢¥áì  ¡®à ¡ § § ¨© ¢® ¢á¥å ä¨à¬ å ¤«ï

¯à®¢¥¤¥¨ï  ¢â®¬ â¨ç¥áª®£® áà ¢¨â¥«ì®£® áâ®¨¬®áâ®£®   «¨§  ª®¬-

¯ìîâ¥à®¢, ã¤®¢«¥â¢®àïîé¨å ®¯à¥¤¥«¥ë¬ âà¥¡®¢ ¨ï¬, ®¯à¥¤¥«¥ë¬

®¡à §®¬ ®¡ê¥¤¨¨¢ ª®¬¯®¥âë ¨áâàã¬¥â à¨ï ¨ ¨á¯®«ì§ãï ®¤¨ ¨ â¥

¦¥ ¡ §ë § ¨©. �¤¨áâ¢¥®¥ âà¥¡®¢ ¨¥ | íâ® á®£« á®¢ ®áâì ¢á¥å

¡ § § ¨© ¯® "¢¥è¨¬"  âà¨¡ãâ ¬.
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� «®£¨çë© ¯à¨¬¥à ¬®¦® ¡ë«® ¡ë ¯à¨¢¥áâ¨ ¨ ¯® ®â®è¥¨î

ª ª®¬¯«¥ªá®© ¤¨ £®áâ¨ª¥ § ¡®«¥¢ ¨©, ª ª íâ® ¤¥« «®áì ¢ à §¤¥«¥

1.3.4.3   áâà. 41, ¨ ¯® ®â®è¥¨î ª® ¬®£¨¬ ¤àã£¨¬ ¯à¥¤¬¥âë¬ ®¡« -

áâï¬.
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�« ¢  2.

�ëç¨á«¨â¥«ì ï ç áâì

2.1. �ë¡®à áà¥¤áâ¢ ¨ áà¥¤ë ¤«ï ¯®áâà®¥¨ï

¨áâàã¬¥â à¨ï

� áá¬®âà¥ ï ¢ ¯à¥¤ë¤ãé¥© ç áâ¨  àå¨â¥ªâãà  ¨áâàã¬¥â à¨ï

¯à¥¤áâ ¢«ï¥â á®¡®©  ¡®à äãªæ¨® «ì® § ª®ç¥ëå ª®¬¯®¥â®¢,

ª®â®àë¥, ¡ã¤ãç¨ ®¡ê¥¤¨¥ë ¢ ¥¤¨ãî ª®ä¨£ãà æ¨î, ®¡à §ãîâ à á-

¯à¥¤¥«¥ãî ¨â¥««¥ªâã «ìãî á¨áâ¥¬ã. �®¬¯®¥âë ¢ ¯à®æ¥áá¥ ¢ë-

¢®¤  ¢§ ¨¬®¤¥©áâ¢ãîâ ¬¥¦¤ã á®¡®©, ®¡¬¥¨¢ ïáì ¤ ë¬¨ à §«¨ç®©

¯à¨à®¤ë, ¡ëâì ¬®¦¥â, ¯® á¥â¨. � ª¨¬ ®¡à §®¬, á¨áâ¥¬    ¡ §¥ ¨áâàã-

¬¥â à¨ï ¯à¥¤áâ ¢«ï¥â á®¡®© â¨¯¨çãî à á¯à¥¤¥«¥ãî £¥â¥à®£¥ãî

á¨áâ¥¬ã.

2.1.1. �á®¢ë¥ âà¥¡®¢ ¨ï ª ¨áâàã¬¥â à¨î

�  áâ®ïé¥¥ ¢à¥¬ï áãé¥áâ¢ã¥â ¬®¦¥áâ¢® áà¥¤ ¤«ï ¯®áâà®¥¨ï à á-

¯à¥¤¥«¥ëå á¨áâ¥¬, ¯®¤¤¥à¦¨¢ îé¨å â¥ ¨«¨ ¨ë¥ ï§ëª¨ ¯à®£à ¬¬¨-

à®¢ ¨ï. �â ã¤ ç®£® ¢ë¡®à  áà¥¤áâ¢ à¥ «¨§ æ¨¨ ¨áâàã¬¥â à¨ï ¡ã¤¥â

¢ ¡®«ìè®© áâ¥¯¥¨ § ¢¨á¥âì ¥£® ¯à ªâ¨ç¥áª ï ¯à¨¬¥¨¬®áâì ¨ £¨¡ª®áâì.

Ǳà¨ ¢ë¡®à¥ áà¥¤áâ¢ ãç¨âë¢ «¨áì á«¥¤ãîé¨¥ á®®¡à ¦¥¨ï:

�®£®¯« âä®à¬¥®áâì . �áâàã¬¥â à¨© ¤®«¦¥ ¡ëâì «¥£ª® ¯¥à¥-

®á¨¬ á ®¤®© ¯« âä®à¬ë   ¤àã£ãî, çâ®¡ë ¥£® ¬®¦® ¡ë«® «¥£ª®

¨â¥£à¨à®¢ âì ¢ á¥â¥¢ë¥ ª®ä¨£ãà æ¨¨ á à §«¨çë¬¨ ¢ëç¨á«¨-

â¥«ìë¬¨ ã§« ¬¨.
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�âªàëâ®áâì ¨ à áè¨àï¥¬®áâì . �áâàã¬¥â à¨© ¤®«¦¥ ¤®¯ãáª âì

¤®¡ ¢«¥¨¥ ®¢ëå ª®¬¯®¥â®¢ ¤«ï á¯¥æ¨ «¨§¨à®¢ ëå äãªæ¨©

¨ § ¬¥ã ®á®¢ëå ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï   «®£¨çë¬¨

ª®¬¯®¥â ¬¨ ¯®«ì§®¢ â¥«ï.

�®£®ï§ëç¨¥ . �¥« â¥«ì® ®¡¥á¯¥ç¨âì ¢®§¬®¦®áâì à¥ «¨§ æ¨¨ ¤®-

¯®«¨â¥«ìëå ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï   à §«¨çëå ï§ëª å

¯à®£à ¬¬¨à®¢ ¨ï. �â®, ¢®-¯¥à¢ëå, ¯®§¢®«¨â ¨â¥£à¨à®¢ âì ¨-

áâàã¬¥â à¨© á ¨ä®à¬ æ¨®ë¬¨ á¨áâ¥¬ ¬¨, à¥ «¨§®¢ ë¬¨  

à §ëå ï§ëª å,   â ª¦¥ ®¡¥á¯¥ç¨â ¢®§¬®¦®áâì  ¯¨á ¨ï ¢ëá®-

ª®¯à®¨§¢®¤¨â¥«ìëå ª®¬¯®¥â®¢   ª®¬¯¨«¨àã¥¬®¬ ï§ëª¥ ¢ á®-

ç¥â ¨¨ á ¡®«¥¥ £¨¡ª¨¬¨ ª®¬¯®¥â ¬¨   ¨â¥à¯à¥â¨àã¥¬ëå ï§ë-

ª å.

�ãªæ¨®¨à®¢ ¨¥ ¢ áà¥¤¥ ¨â¥à¥â . �áâàã¬¥â à¨© ¤®«¦¥ ®à¨-

¥â¨à®¢ âìáï   á¥¬¥©áâ¢® ¯à®â®ª®«®¢ TCP/IP, çâ®¡ë ®¡¥á¯¥ç¨âì

¥£® ¨á¯®«ì§®¢ ¨¥ ¢ áà¥¤¥ ¨â¥à¥â ¨«¨ ¨âà ¥â-á¥â¥©.

Ǳà®áâ®â  ¨á¯®«ì§®¢ ¨ï áà¥¤áâ¢ ã¤ «¥®© ª®áã«ìâ æ¨¨ ¨§ à §à -

¡ âë¢ ¥¬ëå ¨ä®à¬ æ¨®ëå á¨áâ¥¬,   â ª¦¥ ¯à®áâ®â  ¯®áâà®¥-

¨ï   ¡ §¥ ¨áâàã¬¥â à¨ï à §«¨çëå ª®ä¨£ãà æ¨© ¨â¥««¥ª-

âã «ìëå á¨áâ¥¬.

�«ï ¤®áâ¨¦¥¨ï ¯®áâ ¢«¥ëå æ¥«¥© á«¥¤ã¥â ¢¨¬ â¥«ì® ®â¥áâ¨áì

ª ¢ë¡®àã áà¥¤ë ¤«ï ¯®áâà®¥¨ï ¨áâàã¬¥â à¨ï,   â ª¦¥ ª ¢ë¡®àã ¡ -

§®¢®£® ï§ëª  ¨ á¨áâ¥¬ë ¯à®£à ¬¬¨à®¢ ¨ï.

2.1.2. �à¥¤ë ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå á¨áâ¥¬

�  áâ®ïé¥¥ ¢à¥¬ï à á¯à¥¤¥«¥ë¥ ¨ä®à¬ æ¨®ë¥ ¨ ¯à®£à ¬¬-

ë¥ á¨áâ¥¬ë ¯à¨®¡à¥â îâ è¨à®ª®¥ à á¯à®áâà ¥¨¥. �¥ ã¤¨¢¨â¥«ì®,

çâ® áãé¥áâ¢ã¥â ¤®áâ â®ç®¥ ª®«¨ç¥áâ¢® áà¥¤ ¤«ï ¯®áâà®¥¨ï à á¯à¥¤¥-

«¥ëå á¨áâ¥¬, ª®â®àë¥ ®¡¥á¯¥ç¨¢ îâ ¯à¨¬¥à® ®¤¨ ª®¢ãî äãªæ¨®-

 «ì®áâì.
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2.1.2.1. Ǳà®â®ª®« RPC ä¨à¬ë Sun Microsystems

Ǳà®â®ª®« ã¤ «¥®£® ¢ë§®¢  ¯à®æ¥¤ãà RPC (Remote Procedure Call)

ï¢«ï¥âáï ¯¥à¢ë¬ ¨§ ¯à¥¤«®¦¥ëå ¯à®â®ª®«®¢ ¤«ï ®¡¥á¯¥ç¥¨ï ã¤ -

«¥®£® ¢ë§®¢ . Ǳà®â®ª®« ¡ §¨àã¥âáï   â.. ¢¥è¥¬ ¯à¥¤áâ ¢«¥¨¨

¤ ëå XDR (eXternal Data Representation), á ¯®¬®éìî ª®â®à®£® ¯ à -

¬¥âàë ¯à®æ¥¤ãà ¯à¥®¡à §ãîâáï ¢ ¯®á«¥¤®¢ â¥«ì®áâì ¡ ©â ¤«ï ¯¥à¥¤ ç¨

  ã¤ «¥ãî ���,   ª®â®à®© á®¡áâ¢¥® ¨ ¢ë¯®«ï¥âáï ¯à®æ¥¤ãà .

Ǳà®æ¥áá ¯à¥®¡à §®¢ ¨ï ¯ à ¬¥âà®¢ ª ¢¥è¥¬ã ¯à¥¤áâ ¢«¥¨î ¯à®¨§-

¢®¤¨âáï  ¢â®¬ â¨ç¥áª¨ ¯à®£à ¬¬ë¬ ª®¤®¬, ª®â®àë© £¥¥à¨àã¥âáï á¯¥-

æ¨ «ìë¬ ¯à¥¯à®æ¥áá®à®¬ ¯® è ¡«®ã ¯à®æ¥¤ãàë; á â®çª¨ §à¥¨ï ¯®«ì-

§®¢ â¥«ï ¯à®æ¥áá ¢ë§®¢  ã¤ «¥®© ¯à®æ¥¤ãàë ¯à ªâ¨ç¥áª¨ ¯à®§à ç¥.

Ǳà®â®ª®« RPC ¯®«ãç¨« è¨à®ª®¥ à á¯à®áâà ¥¨¥ ¢ UNIX-¯®¤®¡ëå á¨-

áâ¥¬ å, å®âï áãé¥áâ¢ãîâ ¥£® à¥ «¨§ æ¨¨ ¨ ¤«ï ¯¥àá® «ìëå ���. Ǳà®-

â®ª®« ®¡¥á¯¥ç¨¢ ¥â â®«ìª® ¢ë§®¢ ã¤ «¥ëå ¯à®æ¥¤ãà ¨ ¥ ¯®¤¤¥à¦¨-

¢ ¥â ª« áá®¢®© ¨«¨ ª®¬¯®¥â®©  ¡áâà ªæ¨¨ [26].

2.1.2.2. � á¯à¥¤¥«¥®¥ ®ªàã¦¥¨¥ DCE

� á¯à¥¤¥«¥®¥ ®ªàã¦¥¨¥ DCE ¯à¥¤áâ ¢«ï¥â á®¡®© à á¯à¥¤¥«¥ãî

áà¥¤ã   ¡ §¥ UNIX-á¨áâ¥¬, ¢ª«îç îéãî ¢ á¥¡ï, ¯®¬¨¬® á¥à¢¨á®¢ ã¤ -

«¥®£® ¢ë§®¢ , ¬®¦¥áâ¢® ¤àã£¨å äãªæ¨©: ¯®¨áª ã¤ «¥ëå ®¡ê¥ªâ®¢

¯® ¨¬¥ ¬, § ¯ãáª ã¤ «¥®£® á¥à¢¥à  ¤«ï ¯à¥¤®áâ ¢«¥¨ï âà¥¡ã¥¬ëå

ãá«ã£ ¨ ¤à. � UNIX-á¨áâ¥¬ å á £à ä¨ç¥áª¨¬ ¨â¥àä¥©á®¬   ¡ §¥ DCE

¯®áâà®¥® ®¡ê¥ªâ®¥ ®ªàã¦¥¨¥ CDE.

2.1.2.3. Java RMI

�®¢à¥¬¥ë¥ ¯ à ¤¨£¬ë à á¯à¥¤¥«¥ëå ¢ëç¨á«¥¨© à á¯à®áâà -

¨«¨ ã¤ «¥ë© ¢ë§®¢ ¯à®æ¥¤ãà   ®¡ê¥ªâãî ¨¤¥®«®£¨î. �¥å ¨§¬

ã¤ «¥®£® ¢ë§®¢  ¬¥â®¤®¢ RMI (Remote Method Invocation) ï¢«ï¥âáï

¢áâà®¥ë¬ ¢ á®¢à¥¬¥ë¥ ¢¥àá¨¨ ï§ëª  ¯à®£à ¬¬¨à®¢ ¨ï Java. �¤¥®-

«®£¨ï RMI ¢ § ç¨â¥«ì®© áâ¥¯¥¨  ¯®¬¨ ¥â RPC, â ª¦¥ ¨á¯®«ì§ã-

¥âáï ¯à¥¯à®æ¥áá®à ¤«ï  ¢â®¬ â¨ç¥áª®© £¥¥à æ¨¨ ä ©«®¢-§ £«ãè¥ª ¨

¢áâà®¥ë© ¢ ï§ëª ¬¥å ¨§¬ á¥à¨ «¨§ æ¨¨ ¤«ï ¯à¥¤áâ ¢«¥¨ï ¯¥à¥¤ -

¢ ¥¬ëå ¯ à ¬¥âà®¢ [23].
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�á¯®«ì§®¢ ¨¥ RMI ¢ à¥ «ìëå ¯à®¥ªâ å   Java ªà ©¥ ¯à¨¢«¥ª -

â¥«ì®, â ª ª ª RMI ï¢«ï¥âáï áâ ¤ àâ®¬ ï§ëª  ¨ ¢å®¤¨â ¢® ¢á¥ ¯®á«¥¤-

¨¥ ¥£® à¥ «¨§ æ¨¨. �à®¬¥ â®£® RMI ï¢«ï¥âáï ¬®£®¯« âä®à¬¥ë¬,

 áâ®«ìª®,  áª®«ìª® íâ® ª á ¥âáï Java ¢®®¡é¥. �¤ ª®, ¨§-§  ®£à ¨ç¥-

¨ï   ï§ëª ¯à®£à ¬¬¨à®¢ ¨ï á¯¥ªâà ¯à¨¬¥¨¬®áâ¨ á¨áâ¥¬ë   ®á®¢¥

RMI ¢ à¥ «ìëå ¨ä®à¬ æ¨®ëå á¨áâ¥¬ å à¥§ª® áã¦ ¥âáï.

2.1.2.4. � á¯à¥¤¥«¥ ï ª®¬¯®¥â ï ¬®¤¥«ì DCOM Microsoft

�®£¨¥ á®¢à¥¬¥ë¥ ¯à®¤ãªâë ¢ áà¥¤¥ Microsoft Windows à¥ «¨§ãîâ-

áï á ¨á¯®«ì§®¢ ¨¥¬ ª®¬¯®¥â®© ¬®¤¥«¨ ®¡ê¥ªâ®¢ COM (Component

Object Model). � íâ®© ¬®¤¥«¨ ¯à®£à ¬¬ ï á¨áâ¥¬  áâà®¨âáï ¨§ ª®¬-

¯®¥â®¢, ¯®¤ ª®â®àë¬¨ ¯®¨¬ ¥âáï ç áâì ¯à®£à ¬¬®£® ª®¤ , ®¡à -

é¥¨¥ ª ª®â®à®© ¯à®¨§¢®¤¨âáï ç¥à¥§ ®¯à¥¤¥«¥ë© ¨â¥àä¥©á ( ¡®à

¯à®æ¥¤ãà). COM-ª®¬¯®¥âë ï¢«ïîâáï ¯®¢â®à® ¨á¯®«ì§ã¥¬ë¬¨

(reusable) ¢ à §«¨çëå ¯à¨«®¦¥¨ïå ¨, ¯® áãâ¨ ¤¥« , ¯à¥¤áâ ¢«ïîâ á®-

¡®© äãªæ¨® «ì®-§ ª®ç¥ë¥ ¥¤¨¨æë, ¨§ ª®â®àëå áâà®¨âáï ¯à¨«®-

¦¥¨¥ [25].

DCOM (� á¯à¥¤¥«¥ë© COM, Distributed COM) ¯à¥¤®áâ ¢«ï¥â ¢®§-

¬®¦®áâì áâà®¨âì à á¯à¥¤¥«¥ë¥ ¯à¨«®¦¥¨ï ¯ãâ¥¬ § ¯ãáª  ª®¬¯®-

¥â®¢ ¯à¨«®¦¥¨ï   à §«¨çëå ���. �à¥¤áâ¢  ¯®¤¤¥à¦ª¨ DCOM

¨§ ç «ì® á®¤¥à¦ âáï ¢ Microsoft Windows, â ª¨¬ ®¡à §®¬ íâ  ¬®¤¥«ì

®ª §ë¢ ¥âáï ¨¤¥ «ì®© ¤«ï ¯®áâà®¥¨ï ®¢ëå ¨ à á¯à¥¤¥«¥¨ï áâ àëå

Windows-¯à¨«®¦¥¨©. �¤ ª®   ¤àã£¨å ¯« âä®à¬ å DCOM ¥ ¯®«ã-

ç¨« è¨à®ª®£® à á¯à®áâà ¥¨ï.

2.1.2.5. �àå¨â¥ªâãà  à á¯à¥¤¥«¥ëå á¨áâ¥¬ CORBA

�¡é ï  àå¨â¥ªâãà  ¡à®ª¥à®¢ ®¡ê¥ªâëå § ¯à®á®¢ CORBA (Common

Object Request Broker Architecture) ¯à¥¤áâ ¢«ï¥â á®¡®© ¥é¥ ®¤ã  «ìâ¥à-

 â¨¢ãî DCOM ª®¬¯®¥âãî ¬®¤¥«ì ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå á¨-

áâ¥¬. CORBA| íâ® ¯®¯ëâª  áâ ¤ àâ¨§®¢ âì ¬¥â®¤ë ¯®áâà®¥¨ï ¡®«ì-

è¨å à á¯à¥¤¥«¥ëå á¨áâ¥¬, ¯à®¢®¤¨¬ ï ª®á®àæ¨ã¬®¬ OMG (Object

Management Group). OMG á®áâ®¨â ¨§ ¡®«¥¥ ç¥¬ 250 ªàã¯¥©è¨å ª®¬¯ -

¨© ¨ ª®à¯®à æ¨© ¢ ®á®¢®¬ ¢ ®¡« áâ¨ à §à ¡®âª¨ ¯à®£à ¬¬®£® ®¡¥á-

¯¥ç¥¨ï, §  ¨áª«îç¥¨¬ Microsoft. �â ¤ àâ CORBA ¢ª«îç ¥â ¢ á¥¡ï
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¥ â®«ìª® ª®¬¯®¥âãî ¬®¤¥«ì ¤«ï ¥¯®áà¥¤áâ¢¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï

ç áâ¥© à á¯à¥¤¥«¥ëå á¨áâ¥¬, ® ¨ á¯¥æ¨ä¨ª æ¨î  ¡®à  áâ ¤ àâëå

ª®¬¯®¥â®¢ (CORBA Services, CORBA Facilities), ®¡«¥£ç îé¨å ¯®áâà®-

¥¨¥ â ª¨å á¨áâ¥¬. �â¨ ª®¬¯®¥âë ¢ª«îç îâ ¢ á¥¡ï,  ¯à¨¬¥à, Naming

Service, ¯®§¢®«ïîé¨© ¯à®¨§¢®¤¨âì ¯®¨áª ª®¬¯®¥â®¢ ¢ à á¯à¥¤¥«¥®©

áà¥¤¥ ¯® ¨å ¬®£®ãà®¢¥¢®¬ã ¨¬¥¨, Event Service, ¯®§¢®«ïîé¨© ®à£ ¨-

§®¢ âì  á¨åà®ãî ¤®áâ ¢ªã á®®¡é¥¨© ¬¥¦¤ã ª®¬¯®¥â ¬¨ ¨ ¤àã£¨¥

á¥à¢¨áë.

� á¯à¥¤¥«¥ë¥ á¨áâ¥¬ë ¢  àå¨â¥ªâãà¥ CORBA áâà®ïâáï ¨§ ª®¬¯®-

¥â®¢, ®¡à é¥¨¥ ª ª®â®àë¬ ¢®§¬®¦® â®«ìª® ç¥à¥§  ¡®à äãªæ¨©,

 §ë¢ ¥¬ë© ¨â¥àä¥©á®¬. �â¥àä¥©á ®¯¨áë¢ ¥âáï   ã¨¢¥àá «ì®¬

ï§ëª¥ ®¯¨á ¨ï ¨â¥àä¥©á®¢ IDL (Intefrace De�nition Language),

ª®â®àë© ï¢«ï¥âáï ®¡é¨¬ ¤«ï ¢á¥å ª®ªà¥âëå ï§ëª®¢ëå à¥ «¨§ æ¨©

CORBA. �¯¥æ¨ä¨ª æ¨ï CORBA ¢ª«îç ¥â ¢ á¥¡ï â.. ®â®¡à ¦¥¨ï

(Language Mappings) IDL   ª®ªà¥âë¥ ï§ëª¨ ¯à®£à ¬¬¨à®¢ ¨ï, á®-

£« á® ª®â®àë¬ ®¯¨á ¨¥ ¨â¥àä¥©á    IDL ¯à¥®¡à §ã¥âáï ª  ¡®àã

ª« áá®¢, ®¡ê¥ªâ®¢ ¨«¨ ¬®¤ã«¥©   æ¥«¥¢®¬ ï§ëª¥ ¯à®£à ¬¬¨à®¢ ¨ï.

�¨á. 14. �§ ¨¬®¤¥©áâ¢¨¥ ª«¨¥â  ¨ á¥à¢¥à  ¢  àå¨â¥ªâãà¥ CORBA ¯à¨

áâ â¨ç¥áª®¬ ¢ë§®¢¥.

�§ ¨¬®¤¥©áâ¢¨¥ ®¡ê¥ªâ -ª«¨¥â  ¨ ®¡ê¥ªâ -á¥à¢¥à  ¯à®¨áå®¤¨â ç¥-

à¥§ ¡à®ª¥à ®¡ê¥ªâëå § ¯à®á®¢ (ORB), ª®â®àë© ï¢«ï¥âáï ®á®¢-

ë¬ ª®¬¯®¥â®¬ ¢  àå¨â¥ªâãà¥ CORBA ¨ ®¡¥á¯¥ç¨¢ ¥â ¢§ ¨¬®¤¥©-

áâ¢¨¥ ¨ á®¢¬¥áâãî à ¡®âã ®áâ «ìëå á¨áâ¥¬ (á¬. à¨á. 14) [20]. �«¨¥â-
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á¥à¢¥àë¥ ª®¬¯®¥âë ¯®«ì§®¢ â¥«ï ¬®£ãâ ¢§ ¨¬®¤¥©áâ¢®¢ âì ç¥à¥§

ORB  ¯àï¬ãî, ®¤ ª®, ¢ ¡®«ìè¨áâ¢¥ á«ãç ¥¢, ¤«ï ã¯à®é¥¨ï § ¤ ç¨

¯à®£à ¬¬¨à®¢ ¨ï ¨á¯®«ì§ãîâáï  ¢â®¬ â¨ç¥áª¨ £¥¥à¨àã¥¬ë¥ ¯® ®¯¨-

á ¨î ¨â¥àä¥©á    IDL § £«ãèª  ¨ áª¥«¥â.

� ®¡ê¥ªâ®-®à¨¥â¨à®¢ ®¬ ï§ëª¥ áª¥«¥â ®¡ëç® ¯à¥¤áâ ¢«ï¥â á®-

¡®© ª« áá, ®â ª®â®à®£®  á«¥¤ã¥âáï ª« áá-á¥à¢¥à. � á«¥¤ã¥¬ë© ª« áá

¤®«¦¥ ¯¥à¥®¯à¥¤¥«ïâì ¢á¥ ¥®¡å®¤¨¬ë¥ äãªæ¨¨, ®¯¨áë¢ ¥¬ë¥ ¢ IDL-

á¯¥æ¨ä¨ª æ¨¨ ª®¬¯®¥â , â ª¨¬ ®¡à §®¬ ¥¯®áà¥¤áâ¢¥® § ¤ ¢ ï

äãªæ¨® «ì®áâì á¥à¢¥à . � ï§ëª å ¡¥§ ¬®¦¥áâ¢¥®£®  á«¥¤®¢ -

¨ï ¯à¨ ¥®¡å®¤¨¬®áâ¨ ¢ª«îç¥¨ï ®á®¢®£® ª« áá -á¥à¢¥à  ¢ ¨¥à à-

å¨î ª« áá®¢ ¬®¦¥â ¨á¯®«ì§®¢ âìáï ¬¥å ¨§¬  ££à¥£¨à®¢ ¨ï (â.. tie-

¬¥å ¨§¬) ¤«ï ¢§ ¨¬®¤¥©áâ¢¨ï á® áª¥«¥â®¬.

� £«ãèª  ¯à¥¤áâ ¢«ï¥â á®¡®© ª« áá, ¨á¯®«ì§ã¥¬ë© ª«¨¥â®¬ ¢ ª ç¥-

áâ¢¥ íª§¥¬¯«ïà  ã¤ «¥®£® ª®¬¯®¥â . Ǳà¨ ¥®¡å®¤¨¬®áâ¨ ®¡à â¨âìáï

ª ã¤ «¥®¬ã ª®¬¯®¥âã ¯®«ì§®¢ â¥«ì ¯à®§à çë¬ ®¡à §®¬ ®¡à é ¥â-

áï ª á®®â¢¥âáâ¢ãîé¨¬ ¬¥â®¤ ¬ íª§¥¬¯«ïà  § £«ãèª¨, ª®â®à ï, ¢§ ¨¬®-

¤¥©áâ¢ãï á ORB,  ¢â®¬ â¨ç¥áª¨ ®áãé¥áâ¢«ï¥â ã¤ «¥ë© ¢ë§®¢. � ª¨¬

®¡à §®¬, ¤«ï à¥ «¨§ æ¨¨ ¯à®áâ¥©è¥£® ¬¥å ¨§¬  ã¤ «¥®£® ¢ë§®¢  ¥-

®¡å®¤¨¬® á¯¥æ¨ä¨æ¨à®¢ âì ¨â¥àä¥©á ª®¬¯®¥âë-á¥à¢¥à    IDL, á£¥-

¥à¨à®¢ âì § £«ãèªã ¨ áª¥«¥â, à¥ «¨§®¢ âì ª« áá-á¥à¢¥à, ã á«¥¤®¢ -

ë© ®â áª¥«¥â , ¨ ¤ «¥¥ ¨á¯®«ì§®¢ âì ¢ ¯à®£à ¬¬¥-ª«¨¥â¥ íª§¥¬¯«ïà

§ £«ãèª¨ ¤«ï ¤®áâã¯  ª ã¤ «¥ë¬ ¬¥â®¤ ¬. Ǳ®¬¨¬® ¤ ®£® ¤®áâ -

â®ç® ¯à®áâ®£® ¬¥å ¨§¬  CORBA ¯®¤¤¥à¦¨¢ ¥â â ª¦¥ ¤¨ ¬¨ç¥áª®¥

á¢ï§ë¢ ¨¥ á ¨á¯®«ì§®¢ ¨¥¬ à¥¯®§¨â à¨ï ¨â¥àä¥©á®¢, ®¤ ª®,

¤ ë© ¯®¤å®¤ ¥ ¨á¯®«ì§ã¥âáï ¯à¨ ¯®áâà®¥¨¨ ¨áâàã¬¥â à¨ï ¨ §¤¥áì

¥ à áá¬ âà¨¢ ¥âáï.

�á¥ ª®¬¯®¥âë CORBA ( §ë¢ ¥¬ë¥ â ª¦¥ CORBA-®¡ê¥ªâ ¬¨)

äãªæ¨®¨àãîâ ª ª ¡ë ¢ ¥¤¨®¬ ¯à®áâà áâ¢¥, ®¡ê¥¤¨¥®¬ áà¥¤áâ¢ -

¬¨ ORB. �«ï ®¡é¥¨ï ¯® á¥â¨ ¨á¯®«ì§ã¥âáï ¯à®â®ª®« ®¡é¥¨ï ¡à®-

ª¥à®¢ ®¡ê¥ªâëå § ï¢®ª GIOP (Generic Inter-Orb Protocol) ¨ ¥£® à §-

®¢¨¤®áâì ¤«ï TCP/IP á¥â¥© IIOP (Internet Inter-Orb Protocol), ª®â®-

àë© ®¡¥á¯¥ç¨¢ ¥â ¨â¥à®¯¥à ¡¥«ì®áâì ¡à®ª¥à®¢ ®â à §ëå ¯à®¨§¢®¤¨-

â¥«¥© [21]. � ¤ ®¬ ¯à®áâà áâ¢¥ ª ¦¤ë© CORBA-®¡ê¥ªâ ¨¤¥â¨ä¨-

æ¨àã¥âáï ®¡ê¥ªâ®© ááë«ª®© (Object Reference) | ã¨ª «ìë¬ ¨¤¥-

50



â¨ä¨ª â®à®¬, ¯®§¢®«ïîé¨¬ á®á« âìáï   ª®ªà¥âë© ®¡ê¥ªâ á æ¥«ìî

ã¤ «¥®£® ¢ë§®¢ .

�ãé¥áâ¢¥ë¬¨ ¯à¥¨¬ãé¥áâ¢ ¬¨ CORBA ¯® áà ¢¥¨î á ¤àã£¨¬¨

¬®¤¥«ï¬¨, ®¡ãá«®¢¨¢è¨¬¨ ¢ë¡®à CORBA ª ª ®á®¢®© ¬®¤¥«¨ ¤«ï à¥-

 «¨§ æ¨¨ ¨áâàã¬¥â à¨ï, ï¢«ïîâáï á«¥¤ãîé¨¥:

� CORBA ï¢«ï¥âáï ¯®«®æ¥ë¬ áâ ¤ àâ®¬ ¯®áâà®¥¨ï à á¯à¥¤¥-

«¥ëå á¨áâ¥¬, ¢ ®â«¨ç¨¥ ®â DCOM, ª®â®àë© ï¢«ï¥âáï áâ ¤ àâ®¬

¤¥ ä ªâ®.

� CORBA ï¢«ï¥âáï ¬®£®¯« âä®à¬¥®© ¨ ¬®£®ï§ëç®© áà¥¤®©.

�ãé¥áâ¢ãîâ à¥ «¨§ æ¨¨ CORBA ¤«ï ¯®¤ ¢«ïîé¥£® ¡®«ìè¨áâ¢ 

á®¢à¥¬¥ëå ¯« âä®à¬, á¨áâ¥¬ ¨ ï§ëª®¢ ¯à®£à ¬¬¨à®¢ ¨ï.

� CORBA è¨à®ª® à á¯à®áâà ¥ . Ǳ®¤¤¥à¦ª  CORBA ¨â¥£à¨à®-

¢   ¢ â ª¨¥ áà¥¤áâ¢  à §à ¡®âª¨, ª ª Borland Delphi 4.0, Java

Development Kit 1.2 ¨ ¤à. �ãé¥áâ¢ãîâ à¥ «¨§ æ¨¨ CORBA ¢

à ¬ª å GNU-¯à®¥ªâ  (mico, ORBIt) [24],   â ª¦¥ ª®¬¬¥àç¥áª¨¥

à¥ «¨§ æ¨¨ ¤«ï Borland C++, Microsoft C++ ¨ Java (ORBIX,

VisiBroker). Ǳ®¤¤¥à¦ª  CORBA ¢ª«îç¥  ¢ á®áâ ¢ áà¥¤ë Java

¤«ï Netscape Communicator 4, çâ® ¯®§¢®«¨â «¥£ª® ¨á¯®«ì§®¢ âì

CORBA- ¯¯«¥âë ç¥à¥§ ¨â¥à¥â.

� ª¨¬ ®¡à §®¬, ¨á¯®«ì§®¢ ¨¥ CORBA ¤«ï à¥ «¨§ æ¨¨ ¨áâàã¬¥-

â à¨ï ¯®§¢®«¨â ¤®áâ¨çì ¬®£®¯« âä®à¬¥®áâ¨, ¬®£®ï§ëç¨ï ¢  ¯¨á -

¨¨ ¤®¯®«¨â¥«ìëå ª®¬¯®¥â®¢,   â ª¦¥ ¯®§¢®«¨â ª®¬¯®¥â ¬ ¨-

áâàã¬¥â à¨ï äãªæ¨®¨à®¢ âì ç¥à¥§ ¨â¥à¥â ¯® ¯à®â®ª®«ã IIOP.

2.1.3. �ë¡®à ï§ëª  ¯à®£à ¬¬¨à®¢ ¨ï

CORBA ¯®¤¤¥à¦¨¢ ¥â ®â®¡à ¦¥¨¥ ¢ ¡®«ìè¨áâ¢® à á¯à®áâà ¥-

ëå ï§ëª®¬ ¯à®£à ¬¬¨à®¢ ¨ï, ¢ª«îç ï C++, Java ¨ Object Pascal

(®â®¡à ¦¥¨¥ à¥ «¨§®¢ ® ¢ Delphi 4.0 ® ¥ áâ ¤ àâ¨§®¢ ®). �à®-

¬¥ â®£®, áãé¥áâ¢ãîâ à¥ «¨§ æ¨¨ CORBA ¤«ï â ª¨å ï§ëª®¢, ª ª Perl

¨ Ei�el. Ǳ®íâ®¬ã ¯®á«¥ à §à ¡®âª¨ ¨â¥àä¥©á®¢ ª®¬¯®¥â®¢   IDL

á ¬¨ ª®¬¯®¥âë ¬®¦® à¥ «¨§®¢ë¢ âì   «î¡®¬ ¨§ ¯®¤¤¥à¦¨¢ ¥¬ëå

CORBA ï§ëª å ¯à®£à ¬¬¨à®¢ ¨ï.
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�«ï à¥ «¨§ æ¨¨ ¡®«ìè¨áâ¢  ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï ¢ à ¬ª å

¤¨¯«®¬®£® ¯à®¥ªâ  ¡ë« ¢ë¡à  ï§ëª Java ¯® á«¥¤ãîé¨¬ ¯à¨ç¨ ¬:

� Java ï¢«ï¥âáï ¬®£®¯« âä®à¬¥ë¬ ï§ëª®¬

� � Java ¨¬¥îâáï áâ ¤ àâë¥ ¡¨¡«¨®â¥ª¨ ï§ëª , áãé¥áâ¢¥® ®¡-

«¥£ç îé¨¥ ¯à®£à ¬¬¨à®¢ ¨¥

� CORBA ï¢«ï¥âáï ¢áâà®¥®© ¢ áâ ¤ àâ ï§ëª   ç¨ ï á ¢¥àá¨¨

1.2

� �¨áâ¥¬  ¯à®£à ¬¬¨à®¢ ¨ï Java ï¢«ï¥âáï ¡¥á¯« â®-à á¯à®áâà ï¥¬®©

2.1.4. �ë¡®à à¥ «¨§ æ¨¨ CORBA

�«ï ï§ëª  Java ¨¬¥¥âáï ¥áª®«ìª® à¥ «¨§ æ¨© CORBA, áà¥¤¨ ª®â®-

àëå á«¥¤ã¥â ®â¬¥â¨âì á«¥¤ãîé¨¥:

JavaIDL ï¢«ï¥âáï áâ ¤ àâ®¬ ¡¨¡«¨®â¥ª¨ ï§ëª  Java. �  ï à¥ «¨-

§ æ¨ï à á¯à®áâà ï¥âáï ¢¬¥áâ¥ á JDK 1.2 ¨ ¢  áâ®ïé¥¥ ¢à¥¬ï

(¢¥àá¨ï 1.2 beta 3) à¥ «¨§ã¥â ¤®áâ â®ç® ¯®«®¥ ¯®¤¬®¦¥áâ¢®

áâ ¤ àâ  CORBA ¡¥§ ¤¨ ¬¨ç¥áª®£® ¢ë§®¢  ¨ à¥¯®§¨â à¨ï ¨-

â¥àä¥©á®¢ ¨ ¡¥§ ¯®¤¤¥à¦ª¨ áâ ¡¨«ìëå persistent-®¡ê¥ªâ®¢. � ¯®-

áâ ¢ªã ¢å®¤¨â á¥à¢¨á ¨¬¥ Naming Service. �¬¥® íâ  à¥ «¨§ æ¨ï

¡ë«  ¢ë¡à   ¢ ª ç¥áâ¢¥ ®á®¢®© ¤«ï à¥ «¨§ æ¨¨ ¨áâàã¬¥â -

à¨ï ¨§-§  á¢®¥© á¢®¡®¤®© à á¯à®áâà ï¥¬®áâ¨ ¨ áâ ¤ àâ®áâ¨.

VisiBroker ä¨à¬ë Inprise. �  ï á¨áâ¥¬  ï¢«ï¥âáï çà¥§¢ëç ©® à á-

¯à®áâà ¥®© à¥ «¨§ æ¨¥© CORBA, ª®â®à ï ¢ª«îç¥  ¢ ¯®áâ ¢ªã

Java runtime Netscape Communicatior 4. Ǳ® ¢®§¬®¦®áâï¬ ¡®£ ç¥

JavaIDL, ¢ª«îç ¥â ¡®«ìè¥ á¥à¢¨á®¢. �¤ ª® ¥áâì ¢ëá®ª ï ¢¥à®-

ïâ®áâì, çâ® ¢ à ¬ª å �â¥à¥â VisiBroker ¡ã¤¥â ¢ëâ¥á¥ ¡®«¥¥

áâ ¤ àâ®© JavaIDL, ª®â®à ï áâà¥¬¨â¥«ì®  ¡¨à ¥â ®¢ë¥ ¢®§-

¬®¦®áâ¨. �  ï à¥ «¨§ æ¨ï à á¯à®áâà ï¥âáï   ª®¬¬¥àç¥áª®©

®á®¢¥. � §®¢¨¤®áâì VisiBroker ¢å®¤¨â ¢ á®áâ ¢ Delphi 4.0.

OrbixWeb ä¨à¬ë IONA Technologies. �  ï à¥ «¨§ æ¨ï ï¢«ï¥âáï ®¤-

®© ¨§ ¯¥à¢ëå à¥ «¨§ æ¨© CORBA, ®¤ ª®, ¢  áâ®ïé¥¥ ¢à¥¬ï ® 
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¢ëâ¥á¥  ¤àã£¨¬¨ ª®¬¬¥àç¥áª¨¬¨ á¨áâ¥¬ ¬¨. �  ï à¥ «¨§ -

æ¨ï à á¯à®áâà ï¥âáï   ª®¬¬¥àç¥áª®© ®á®¢¥ á ¯à¥¤®áâ ¢«¥¨¥¬

30-¤¥¢®© ¤¥¬®-¢¥àá¨¨.

�àã£¨¥ à¥ «¨§ æ¨¨ CORBA ¢ª«îç îâ ¢ á¥¡ï ¥áª®«ìª® á¨áâ¥¬, à á-

¯à®áâà ï¥¬ëå ¯® «¨æ¥§¨¨ GNU General Public Licence ¨«¨ ¨¬

¯®¤®¡ë¬. �§-§  ¨§ª®© à á¯à®áâà ¥®áâ¨ íâ¨å á¨áâ¥¬ ¨ ¥ª®-

â®àëå ã¯à®é¥¨© à¥ «¨§ æ¨¨ ¨å ¨á¯®«ì§®¢ ¨¥ ®ª § «®áì ¥¯à¥¤-

¯®çâ¨â¥«ìë¬.

� à ¬ª å ¯à®æ¥áá  ¢ë¡®à  à¥ «¨§ æ¨¨ CORBA ¡ë«¨ ¯à®¢¥¤¥ë

â¥áâë   ¨â¥à®¯¥à ¡¥«ì®áâì à §«¨çëå CORBA-à¥ «¨§ æ¨©. �ª § -

«®áì, çâ® á¨áâ¥¬ë JavaIDL ¨ VisiBroker å®à®è® ¢§ ¨¬®¤¥©áâ¢ãîâ ¤àã£ á

¤àã£®¬, çâ® ¯®§¢®«¨«® ¨á¯®«ì§®¢ âì áâ ¤ àâãî ¤«ï Java à¥ «¨§ æ¨î

JavaIDL á®¢¬¥áâ® á è¨à®ª® à á¯à®áâà ¥®© ¤«ï C++ à¥ «¨§ æ¨¥©

VisiBroker ¤«ï ¯®áâà®¥¨ï ¨áâàã¬¥â à¨ï.

2.2. �¥ «¨§ æ¨ï ª®¬¯®¥â®¢ ¨áâàã¬¥â -

à¨ï

� à §¤¥«¥ 1.3.2 (áâà. 33) ¡ë«¨ ®¯¨á ë ®á®¢ë¥ ª®¬¯®¥âë ¨-

áâàã¬¥â à¨ï, ¯®§¢®«ïîé¨¥ «¥£ª® áâà®¨âì   á¢®¥© ®á®¢¥ ª®¬¯«¥ªáë¥

ª®ä¨£ãà æ¨¨ «®£¨ç¥áª®£® ¢ë¢®¤ . �«ï à¥ «¨§ æ¨¨ ¨áâàã¬¥â à¨ï  

®á®¢¥ CORBA ¯à¥¦¤¥ ¢á¥£® ¥®¡å®¤¨¬® á¯¥æ¨ä¨æ¨à®¢ âì ¨â¥àä¥©áë

ª ¦¤®£® ¨§ ª®¬¯®¥â®¢   IDL,   â ª¦¥ ®¯à¥¤¥«¨âì ¨å äãªæ¨® «ì-

®áâì. � ª ï á¯¥æ¨ä¨ª æ¨ï ¢ æ¥«®¬ ¯®«®áâìî ®¯à¥¤¥«¨â áâàãªâãàã ¨

¢®§¬®¦®áâ¨ á¨áâ¥¬ë ¨ ¡ã¤¥â ¯à¥¤áâ ¢«ïâì á®¡®© (á®¢¬¥áâ® á ®¡é¨¬¨

á®®¡à ¦¥¨ï¬¨ ¯® ª®¬¯®¥â®© áâàãªâãà¥ ¨áâàã¬¥â à¨ï, ®¯¨á ë-

¬¨ ¢ ¯¥à¢®© ç áâ¨) ®á®¢ãî æ¥®áâì ¤ ®© à ¡®âë. � «¥¥ ®áâ ¥âáï

à¥ «¨§®¢ âì á®®â¢¥âáâ¢ãîé¨¥ ª®¬¯®¥âë   «î¡®¬ ¯®¤¤¥à¦¨¢ ¥¬®¬

CORBA ï§ëª¥ ¯à®£à ¬¬¨à®¢ ¨ï, çâ® ï¢«ï¥âáï ¡®«¥¥ ¯à®áâ®© § ¤ ç¥©,

â ª ª ª ®â¤¥«ìë¥ ª®¬¯®¥âë ¯à¥¤áâ ¢«ïîâ á®¡®© ¤®áâ â®ç® ã§ª®á¯¥-

æ¨ «¨§¨à®¢ ë¥ ¯à®£à ¬¬ë¥ ¥¤¨¨æë áà ¢¨â¥«ì® ¨§ª®£® ãà®¢ï

¤¥â «¨§ æ¨¨.
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2.2.1. �§ ¨¬®¤¥©áâ¢¨¥ ®á®¢ëå ª®¬¯®¥â®¢ ¨áâàã-

¬¥â à¨ï

� ª ¡ë«® ®â¬¥ç¥® ¢ à §¤¥«¥ 1.3.2, ®á®¢ë¬¨ ª®¬¯®¥â ¬¨ ¨áâàã-

¬¥â à¨ï ï¢«ïîâáï ¯à®æ¥áá®à ¢ë¢®¤ , ¡ §  § ¨© ¨ §â «® ï ¤®áª 

®¡êï¢«¥¨©.

�á®¢ ï à ¡®â  ¯® ¯à®¢¥¤¥¨î à ááã¦¤¥¨© ¢®§«®¦¥    ¯à®æ¥á-

á®à ¢ë¢®¤ . Ǳ® ¬¥à¥ ¥®¡å®¤¨¬®áâ¨ ¯à®æ¥áá®à ¢ë¢®¤  § ¯à è¨¢ ¥â ¯à -

¢¨«  ã ¡ §ë § ¨© ¨ ¨ä®à¬ æ¨î ® § ¤ ç¥ ã à ¡®ç¥© ¯ ¬ïâ¨. Ǳà¨

íâ®¬ ¢ ¢ë¡à ®© ¬®¤¥«¨ ¯à¥¤áâ ¢«¥¨ï § ¨© ¤«ï ¯à®¢¥¤¥¨ï è £ 

¢ë¢®¤  ¥â ¥®¡å®¤¨¬®áâ¨ § âì ¢á¥ à¥«¥¢ âë¥ ¯à ¢¨« ,   ¤®áâ â®ç®

¢ë¡à âì ¯¥à¢®¥ ¯à¨¬¥¨¬®¥ ¯à ¢¨«® ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ .

� ãç¥â®¬ ¢ëè¥áª § ®£® ¢§ ¨¬®¤¥©áâ¢¨¥ ¯à®æ¥áá®à  ¢ë¢®¤  á ¡ -

§®© § ¨© áâà®¨âáï   ®á®¢¥ âà § ªæ¨©. � à ¬ª å ®¤®© âà § ªæ¨¨

¯à®æ¥áá®à ¢ë¢®¤  § ¯à è¨¢ ¥â (¯à¨ ¯®¬®é¨ á¯¥æ¨ «ì®© ¯à®æ¥¤ãàë ®â-

ªàëâ¨ï âà § ªæ¨¨) ã ¡ §ë § ¨© ¯à ¢¨«  ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ 

¨ § â¥¬ ¯®«ãç ¥â ¨å ¯®-®ç¥à¥¤¨ ¤® â¥å ¯®à, ¯®ª  ®¤® ¨§ ¯à ¢¨« ¥ ¡ã¤¥â

ãá¯¥è® ¯à¨¬¥¥®. Ǳ®á«¥ íâ®£® ¯à®æ¥áá®àã ¢ë¢®¤  ¥â ¥®¡å®¤¨¬®áâ¨

¯®«ãç âì ®áâ «ìë¥ ¯à ¢¨« , ¨ âà § ªæ¨ï § ¢¥àè ¥âáï.

�«ï ¯à®áâ®© ¬®¤¥«¨ ¯à¥¤áâ ¢«¥¨ï áâ â¨ç¥áª¨å § ¨© ¢ ¢¨¤¥ ¯ à

 âà¨¡ãâ-§ ç¥¨¥ ¤«ï ¢ë¤¥«¥¨ï ª®ä«¨ªâ®£® ¬®¦¥áâ¢  ¤®áâ â®ç®

ãª § âì æ¥«¥¢®©  âà¨¡ãâ. � ª¨¬ ®¡à §®¬, ¯à¨ ®âªàëâ¨¨ âà § ªæ¨¨ ãª -

§ë¢ ¥âáï æ¥«¥¢®©  âà¨¡ãâ, ¨ ¢ ª®ä«¨ªâ®¥ ¬®¦¥áâ¢® ¯®¯ ¤ îâ ¢á¥

¯à ¢¨« , ¯à ¢ ï ç áâì ª®â®àëå á®¤¥à¦¨â íâ®â  âà¨¡ãâ. Ǳ®àï¤®ª ¯¥-

à¥¤ ç¨ ¯à ¢¨« ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢  ®¯à¥¤¥«ï¥â ¯à¨®à¨â¥â ¨å

à áá¬®âà¥¨ï ¢ ¯à®æ¥áá¥ ¢ë¢®¤ . � ª¨¬ ®¡à §®¬, ¡ §  § ¨© ¬®¦¥â

à¥ «¨§®¢ë¢ âì à §«¨çë¥ áâà â¥£¨¨ ¯à¨®à¨â¥â®áâ¨ ¯à ¢¨«: ¢ ¯®àï¤ª¥

á«¥¤®¢ ¨ï ¢ ¨áå®¤®¬ â¥ªáâ¥ ¡ §ë § ¨©, ¢ ¯®àï¤ª¥ ¢¥á  ¯à ¢¨« ¯®

¥ª®â®à®¬ã ªà¨â¥à¨î ¨ â.¤.

�¯¥æ¨ä¨ª  ®¡à â®£® ¢ë¢®¤  â ª®¢ , çâ® ¢ å®¤¥ à áá¬®âà¥¨ï ¯à¨-

¬¥¨¬®áâ¨ ¯à ¢¨«  ¢®§¨ª ¥â ¥®¡å®¤¨¬®áâì ¯®«ãç âì § ç¥¨ï ¤àã£¨å

 âà¨¡ãâ®¢, çâ® ¢ á¢®î ®ç¥à¥¤ì ¬®¦¥â ¯®âà¥¡®¢ âì ¤ «ì¥©è¥£® ¢ë¢®¤ 

¨ ¨¨æ¨¨à®¢ ¨ï ®¢ëå âà § ªæ¨©. � ª¨¬ ®¡à §®¬ ¡ §  § ¨© ¤®«¦-

  ¯®¤¤¥à¦¨¢ âì ¢«®¦¥ë¥ âà § ªæ¨¨, ¯à¨ íâ®¬ åà ï ¤«ï ª ¦¤®©

âà § ªæ¨¨ á®®â¢¥âáâ¢ãîé¥¥ ª®ä«¨ªâ®¥ ¬®¦¥áâ¢® (¨«¨ ááë«ªã  
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¥£®) ¨ â¥ªãé¥¥ § ¯à®è¥®¥ ¯à ¢¨«®.

�®¦¥áâ¢® § ç¥¨© ¢á¥å  âà¨¡ãâ®¢ ¤«ï à¥è ¥¬®© § ¤ ç¨ åà ¨âáï

¢ íâ «®®© ¤®áª¥ ®¡êï¢«¥¨©. Ǳà¨ ¥®¡å®¤¨¬®áâ¨ ãáâ ®¢¨âì § ç¥¨¥

¥ª®â®à®£®  âà¨¡ãâ  (â¥ªãé¥© æ¥«¨ ¢ë¢®¤ ) ¯à®æ¥áá®à ¢ë¢®¤  § ¯à è¨-

¢ ¥â íâ «®ãî ¤®áªã ®¡êï¢«¥¨©. �á«¨ § ç¥¨¥ â ¬ ¯à¨áãâáâ¢ã¥â |

®® ¯¥à¥¤ ¥âáï ¯à®æ¥áá®àã ¢ë¢®¤  ¨ § ¯®¬¨ ¥âáï ¢ «®ª «ì®© ªíè-

ª®¯¨¨ à ¡®ç¥© ¯ ¬ïâ¨. � ª¨¬ ®¡à §®¬, ¢ ¤ «ì¥©è¥¬ ¥á«¨ § ç¥¨¥

 âà¨¡ãâ  ¯®âà¥¡ã¥âáï ¤«ï ¤àã£¨å è £®¢ ¢ë¢®¤  ¤®¯®«¨â¥«ì®£® ®¡à -

é¥¨ï ª íâ «®®© ¤®áª¥ ®¡êï¢«¥¨© ¥ ¯®âà¥¡ã¥âáï. �á«¨ ¦¥ § ç¥¨¥

¥  ©¤¥®, â® ¯à®æ¥áá®à ¢ë¢®¤  ¯à®¨§¢®¤¨â ¥®¡å®¤¨¬ë¥ è £¨ «®£¨-

ç¥áª®£® ¢ë¢®¤ , ¨, ¥á«¨ § ç¥¨¥ ã¤ ¥âáï ãáâ ®¢¨âì, § ¯®¬¨ ¥â ¥£® ¢

«®ª «ì®© à ¡®ç¥© ¯ ¬ïâ¨ ¨ § ®á¨â   íâ «®ãî ¤®áªã ®¡êï¢«¥¨©.

� ª¨¬ ®¡à §®¬, ®á®¢ë¥ äãªæ¨¨ íâ «®®© ¤®áª¨ ®¡êï¢«¥¨© | ¯®¤-

¤¥à¦¨¢ âì ¬®¦¥áâ¢® ¯ à  âà¨¡ãâ-§ ç¥¨¥ ¨ ¯® § ¯à®áã ¢ë¤ ¢ âì ¨«¨

ãáâ  ¢«¨¢ âì § ç¥¨ï  âà¨¡ãâ®¢.

�â «® ï ¤®áª  ®¡êï¢«¥¨© ¬®¦¥â â ª¦¥ á«ã¦¨âì ¤«ï ®âà ¡®âª¨

£«®¡ «ìëå ®£à ¨ç¥¨© (Global Constraints). �«®¡ «ìë¥ ®£à ¨ç¥-

¨ï | íâ® ®¡é¨¥ ¤«ï ¢á¥© § ¤ ç¨ ®£à ¨ç¥¨ï   § ç¥¨ï  âà¨¡ãâ®¢ ¨

¨å ª®¬¡¨ æ¨©. � ¯à¨¬¥à, ä á¥â®¥ ®£à ¨ç¥¨¥ ¬®¦¥â ®£à ¨ç¨¢ âì

¤¨ ¯ §® ¨§¬¥¥¨ï â®£® ¨«¨ ¨®£®  âà¨¡ãâ . � ª¨¥ ®£à ¨ç¥¨ï § ®-

áïâáï   ¤®áªã ®¡êï¢«¥¨© ¨ ¯à®¢¥àïîâáï ª ¦¤ë© à § ¯à¨ ¤®¡ ¢«¥¨¨

®¢®£® § ç¥¨ï. �á«¨ ®£à ¨ç¥¨ï ¥ ¢ë¯®«ïîâáï | ®¯¥à æ¨ï ¤®¡ -

¢«¥¨ï § ç¥¨ï ®ª §ë¢ ¥âáï ¥ãá¯¥è®©, ¨ ¯à®æ¥áá®à ¢ë¢®¤  ¯¥à¥å®-

¤¨â ª ¯®¨áªã  «ìâ¥à â¨¢ëå à¥è¥¨©.

Ǳà®æ¥áá à¥è¥¨ï ª®ªà¥â®© § ¤ ç¨ âà¥¡ã¥â á®§¤ ¨ï ®¯à¥¤¥«¥®©

ª®ä¨£ãà æ¨¨ ª®¬¯®¥â®¢ ¨ ¥ª®â®àëå á¯¥æ¨ «ìëå ¤¥©áâ¢¨©. �«ï

ª®®à¤¨ æ¨¨ ¢á¥å äãªæ¨© ¨ ®¡¥á¯¥ç¥¨ï ã¯à®é¥®£® ¨â¥àä¥©á  ª

¨áâàã¬¥â à¨î á® áâ®à®ë ¢¥è¨å CORBA-®¡ê¥ªâ®¢ á«ã¦¨â ª®¬¯®-

¥â,  §ë¢ ¥¬ë© ¬¥¥¤¦¥à®¬.

� «¥¥ ¬ë ¯®¤à®¡¥¥ à áá¬®âà¨¬ ¨â¥àä¥©áë ¯¥à¥ç¨á«¥ëå ª®¬¯®-

¥â®¢ ¨ ¤àã£¨å ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï.
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2.2.2. � ¡à¨ª¨ ª®¬¯®¥â®¢

�«ï § ¯ãáª    ®¯à¥¤¥«¥®¬ ª®¬¯ìîâ¥à¥ â®£® ¨«¨ ¨®£® ª®¬¯®¥-

â  ¨áâàã¬¥â à¨ï ¥®¡å®¤¨¬®, çâ®¡ë   íâ®¬ ª®¬¯ìîâ¥à¥ äãªæ¨®¨-

à®¢ « ¥ª®â®àë© ¯à®æ¥áá-á¥à¢¥à. � ª¨¬ ®¡à §®¬, ¥®¡å®¤¨¬ ¬¥å ¨§¬,

ª®â®àë© ¡ã¤¥â á®§¤ ¢ âì á®®â¢¥âáâ¢ãîé¨© CORBA-®¡ê¥ªâ ¨ ¯¥à¥¤ ¢ âì

ááë«ªã   ¥£® ª«¨¥âã.

�¥ª®â®àë¥ à¥ «¨§ æ¨¨ CORBA ¤®¯ãáª îâ á®§¤ ¨¥ â.. ¯®áâ®ï-

ëå (persistent) ®¡ê¥ªâ®¢, ª®â®àë¥  ¢â®¬ â¨ç¥áª¨ § ¯ãáª îâáï ¯à¨ ãª -

§ ¨¨ âà¥¡ã¥¬®© ááë«ª¨. �¤ ª® ¤ ¦¥ ¢ íâ®© á¨âã æ¨¨ ¢®§¨ª ¥â ¯à®-

¡«¥¬ , ª®£¤  áà §ã ¥áª®«ìª® ª«¨¥â®¢ ¯ëâ îâáï ¯®«ãç¨âì ¤®áâã¯ ª

®¤®¬ã CORBA-®¡ê¥ªâã.

�«ï à¥è¥¨ï íâ®© ¯à®¡«¥¬ë ¤«ï ª ¦¤®£® ª®¬¯®¥â  ¨áâàã¬¥â -

à¨ï á®§¤ ¥âáï ¯ àë© ª®¬¯®¥â-ä ¡à¨ª | ª®¬¯®¥â, ¯® § ¯à®áã ª

ª®â®à®¬ã   á¥à¢¥à¥ § ¯ãáª ¥âáï ª®¯¨ï âà¥¡ã¥¬®£® ª®¬¯®¥â , ¨ ááë«-

ª    ¥¥ ¯¥à¥¤ ¥âáï ª«¨¥âã. � ª¨¬ ®¡à §®¬, ¤«ï ª ¦¤®£® ª«¨¥â 

á®§¤ ¥âáï á¢®ï ª®¯¨ï ®¡ê¥ªâ -á¥à¢¥à , ª®â®à ï ®á¢®¡®¦¤ ¥âáï ¯®á«¥ ¨á-

¯®«ì§®¢ ¨ï. �  á¥à¢¥à¥ ¢á¥ ¢à¥¬ï § ¯ãé¥ë ä ¡à¨ª¨ ¤®áâã¯ëå ª®¬-

¯®¥â®¢, ááë«ª¨   ª®â®àë¥ à¥£¨áâà¨àãîâáï ¯à¨ § ¯ãáª¥ á¥à¢¥à  á®

á¯¥æ¨ «ìë¬ ª®¬¯®¥â®¬ | ¬¥¥¤¦¥à®¬.

�«ï ã¨ª «ì®© ¨¤¥â¨ä¨ª æ¨¨ ª®¬¯®¥â ¬ ¯à¨ § ¯ãáª¥ ¤ ¥âáï

¨¬ï. � ¯à¨¬¥à, ¢ ¥ª®â®à®© ª®ä¨£ãà æ¨¨   ®¤®¬ ¨«¨ à §«¨çëå

ª®¬¯ìîâ¥à å ¬®£ãâ ®¤®¢à¥¬¥® § ¯ãáª âìáï ¥áª®«ìª® ¡ § § ¨© {

¢ íâ®¬ á«ãç ¥ ª ¦¤®© ¨§ ¨å ¤ ¥âáï ã¨ª «ì®¥ ¬¥¬®¨ç¥áª®¥ ¨¬ï.

2.2.3. �á®¢ë¥ áâàãªâãàë ¤ ëå ¨áâàã¬¥â à¨ï

� ¯à®æ¥áá¥ ¢ë¢®¤  ª®¬¯®¥âë ¨áâàã¬¥â à¨ï ®¡¬¥¨¢ îâáï áâ -

â¨ç¥áª¨¬¨ ¨ ¤¨ ¬¨ç¥áª¨¬¨ ¯à ¢¨« ¬¨,   â ª¦¥ ¤àã£®© ¨ä®à¬ æ¨¥©.

�«ï íâ®£® á®®â¢¥âáâ¢ãîé¨¥ áâàãªâãàë ¤ ëå ®¯¨áë¢ îâáï   IDL ¨

§ â¥¬ ãç áâ¢ãîâ ¢ ¨â¥àä¥©á å ª®¬¯®¥â®¢ ª ª ¯ à ¬¥âàë ¨«¨ ¢®§-

¢à é ¥¬ë¥ à¥§ã«ìâ âë.
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2.2.3.1. �âàãªâãà  áâ â¨ç¥áª¨å § ¨©

Ǳà¥¤áâ ¢«¥¨¥ áâ â¨ç¥áª¨å ¤ ëå ®á®¢ ®   ¬®¦¥áâ¢¥ ¯ à

 âà¨¡ãâ-§ ç¥¨¥:

typedef sequence<String> StringSeq;

struct AVPair

{

String A;

String V;

};

struct Comparison : AVPair

{

long CompareType;

};

typedef sequence<AVPair> AVPairSeq;

typedef sequence<Comparison> ComparisonSeq;

� ª¨¬ ®¡à §®¬ AVPair ¯à¥¤áâ ¢«ï¥â á®¡®© ®¤ã ¯ àã  âà¨¡ãâ-

§ ç¥¨¥, AVPairSeq | æ¥«ë©  ¡®à ¯ à, ®¯¨áë¢ îé¨å á®áâ®ï¨¥ § -

¤ ç¨ ¨«¨ ¥£® ¯®¤¬®¦¥áâ¢®. � «®£¨ç® Comparison | ¯ à   âà¨¡ãâ-

§ ç¥¨¥ á ®¯¥à â®à®¬ áà ¢¥¨ï, § ¤ îé¨¥ ãá«®¢¨¥, ComparisonSeq

|  ¡®à â ª¨å ãá«®¢¨©.

2.2.3.2. �âàãªâãà  ¤¨ ¬¨ç¥áª¨å § ¨©

�¨ ¬¨ç¥áª¨¥ § ¨ï § ¤ îâáï  ¡®à®¬ ¯à®¤ãªæ¨®ëå ¯à ¢¨« á«¥-

¤ãîé¥© áâàãªâãàë:

struct Rule

{

long RuleType;

ComparisonSeq IF;

AVPairSeq THEN;

};
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�¥¢ ï ç áâì ¯à ¢¨«  (IF-ç áâì) ¯à¥¤áâ ¢«ï¥â á®¡®©  ¡®à áà ¢¥¨©

(ãá«®¢¨¥ ¯à¨¬¥¨¬®áâ¨), ¯à ¢ ï | ¢ ®¡é¥¬ á«ãç ¥  ¡®à ¯à¨á¢ ¨¢ ¨©

(®¢ëå ¯ à  âà¨¡ãâ-§ ç¥¨¥). �¨¯ ¯à ¢¨«  ãª §ë¢ ¥â   ¥£® ¯à¨¬¥-

¨¬®áâì â®«ìª® ¢ ¯àï¬®¬ ¢ë¢®¤¥ (â.. ¤¥¬®ë [4]), â®«ìª® ¢ ®¡à â®¬

¢ë¢®¤¥, ¨«¨ ¢ ®¡®¨å â¨¯ å ¢ë¢®¤  (ª®¬¡¨¨à®¢ ë¥ ¯à ¢¨« ).

� ë¥ áâàãªâãàë ¤ ëå ¥ ï¢«ïîâáï CORBA-®¡ê¥ªâ ¬¨, â ª ª ª

®¨ ¯à¥¤áâ ¢«ïîâ á®¡®© ¤ ë¥, ¯¥à¥¤ ¢ ¥¬ë¥ ¬¥¦¤ã ª®¬¯®¥â ¬¨ ¨-

áâàã¬¥â à¨ï. Ǳà¨ £¥¥à æ¨¨ Java-ª®¤  á ¯®¬®éìî IDL-¯à¥¯à®æ¥áá®à 

íâ¨¬ áâàãªâãà ¬ á®®â¢¥âáâ¢ãîâ ¥ª®â®àë¥ Java-ª« ááë. �«ï ¨å íä-

ä¥ªâ¨¢®£® ¨á¯®«ì§®¢ ¨ï ¢ ¯à®£à ¬¬¥ á®§¤ îâáï ª« ááë- ¤áâà®©ª¨,

¢ª«îç îé¨¥ ¢ á¥¡ï ¯®¬¨¬® ¯®«¥© ¤ ëå äãªæ¨¨ ¨å ®¡à ¡®âª¨, ¯¥ç -

â¨ ¨ â.¤.

2.2.4. � §  § ¨© (�áâ®ç¨ª ¯à ¢¨«)

�á®¢®¥ ¯à¥¤ § ç¥¨¥ ¡ §ë § ¨© | ¯à¥¤®áâ ¢«ïâì ¯® § ¯à®áã

¯à®æ¥áá®à  ¢ë¢®¤  ¥®¡å®¤¨¬ë¥ ¯à ¢¨«  ¨§ ª®ä«¨ªâ®£® ¬®¦¥áâ¢ .

� à §¤¥«¥ 2.2.1 ¡ë«  ¯®¤à®¡¥¥ ®¯¨á   âà § ªæ¨® ï áå¥¬  ¢§ ¨¬®-

¤¥©áâ¢¨ï ¯à®æ¥áá®à  ¢ë¢®¤  ¨ ¨áâ®ç¨ª  ¯à ¢¨«.

�á®¢ë¥ äãªæ¨¨, ®â¢¥ç îé¨¥ §  ¯à¥¤®áâ ¢«¥¨¥ § ¨© ¨ ®¡à -

¡®âªã âà § ªæ¨©:

TransactionID StartTransaction(in String goal);

Rule NextRule(in TransactionID TD);

boolean HasMoreRules(in TransactionID TD);

void EndTransaction(in TransactionID TD);

�«¥¤ãîé¨¥ äãªæ¨¨ ®áïâ á«ã¦¥¡ë© å à ªâ¥à ¨ ¯à¥¤ § ç¥ë

¤«ï ¯®«ãç¥¨ï á¯¨áª   âà¨¡ãâ®¢ ¨ ¤«ï ®¯à¥¤¥«¥¨ï âà¥¡ã¥¬®£® â¨¯ 

¯à®æ¥áá®à  ¢ë¢®¤  (¯àï¬®©, ®¡à âë©, ª®¬¡¨¨à®¢ ë©) á®®â¢¥âáâ¢¥-

®:

StringSeq GetDirectory();

long GetInfType();

� ª®¥æ ä ¡à¨ª  ¡ § § ¨© ®¯¨áë¢ ¥âáï á«¥¤ãîé¨¬ ¨â¥àä¥©á®¬:
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interface RuleProviderFactory

{

RuleProvider Create(in String name);

};

� ë© ¨â¥àä¥©á ®¯¨áë¢ ¥â ®¡é¨¥ äãªæ¨¨ ¤«ï ¢á¥å ¨áâ®ç¨ª®¢

¯à ¢¨«. �®ªà¥âë¥ à¥ «¨§ æ¨¨ ¨áâ®ç¨ª®¢ ¯à ¢¨« ¬®£ãâ à §«¨ç âì-

áï ¢ãâà¥¨¬ ¯à¥¤áâ ¢«¥¨¥¬ ¯à ¢¨« ¤«ï åà ¥¨ï (¢ ¯ ¬ïâ¨ «¨¡®

¢ ¡ §¥ ¤ ëå, ®¡ê¥ªâ®© ¨«¨ à¥«ïæ¨®®©), á¯®á®¡®¬ § ¥á¥¨ï ¯à -

¢¨« (¨§ â¥ªáâ®¢®£® ä ©« , á ¯®¬®éìî £à ä¨ç¥áª®£® ¨â¥àä¥©á  ¨ ¤à.)

¨ ¯à®ç¨¬¨ ¤¥â «ï¬¨ à¥ «¨§ æ¨¨. � à ¬ª å ¨áâàã¬¥â à¨ï à¥ «¨§®-

¢  ¯à®áâ®© ¨áâ®ç¨ª ¯à ¢¨«, áç¨âë¢ îé¨© ¨áå®¤ãî ¡ §ã § ¨© ¨§

â¥ªáâ®¢®£® ä ©«  (FileRuleProvider) ¨ ¨áâ®ç¨ª ¯à ¢¨«, ®¯¥à¨àãî-

é¨© á ¡ §®© ¯à ¢¨« ¨§ ®¡ê¥ªâ®© ¡ §ë ¤ ëå   ¡ §¥ ObjectStore PSE

(PSERuleProvider).

2.2.4.1. �áâ®ç¨ª ¤ ëå ® § ¤ ç¥. �â¥àä¥©á ¯®«ì§®¢ â¥«ï.

Ǳà¨ ª®áã«ìâ æ¨¨ á ¨á¯®«ì§®¢ ¨¥¬ ®¡à â®£® ¢ë¢®¤  ¯à®æ¥áá®à ¢ë-

¢®¤  á ¬ § ¯à è¨¢ ¥â § ç¥¨ï âà¥¡ã¥¬ëå  âà¨¡ãâ®¢. �«ï ¯à¥¤®áâ ¢«¥-

¨ï ¢ å®¤¥ ª®áã«ì æ¨¨ íâ¨å ¤ ëå ® § ¤ ç¥ á«ã¦¨â à áá¬ âà¨¢ ¥¬ë©

ª®¬¯®¥â. � § ¤ ç¥© ®¡ëç® á¢ï§ë¢ ¥âáï ®¤¨ ¨áâ®ç¨ª § ¨©, ® ¢

¯à¨æ¨¯¥ ¢®§¬®¦® ®¡ê¥¤¨¥¨¥ ¥áª®«ìª¨å â ª¨å ª®¬¯®¥â®¢ ç¥à¥§

â.. Fork-ª®¬¯®¥â (á¬. à §¤¥« 2.2.8).

�â¥àä¥©á ¨áâ®ç¨ª  § ¨© á®¤¥à¦¨â ®¤ã äãªæ¨î ¤«ï ¯®«ãç¥-

¨ï § ç¥¨ï  âà¨¡ãâ  ¯® ¥£® ¨¬¥¨ ¨ ®¯¨á ¨î:

interface InfoProvider

{

String Get(in String attrib, in String text,

in StringSeq choices);

};

Ǳà¨ ¢ë§®¢¥ äãªæ¨¨ ¬®¦¥â â ª¦¥ ¯à¥¤®áâ ¢«ïâìáï  ¡®à § ç¥¨©

¤«ï ¢ë¡®à .
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� ¨â¥à ªâ¨¢®© ª®áã«ìâ æ¨¨ ¢ à®«¨ ¨áâ®ç¨ª  ¤ ëå ® § ¤ ç¥

¢ëáâã¯ ¥â ¨â¥àä¥©á ¯®«ì§®¢ â¥«ï, å®âï ¢ ®¡é¥¬ á«ãç ¥ ¢ à®«¨ ¨á-

â®ç¨ª  ¤ ëå ¬®¦¥â ¢ëáâã¯ âì,  ¯à¨¬¥à, ¡ §  ¤ ëå ¨«¨  £¥â

¨§¢«¥ç¥¨ï ¤ ëå ¨§ web-áâà ¨æ. �«ï ¨â¥à ªâ¨¢ëå ª®áã«ìâ æ¨©

¯®ïâ¨¥ ¨áâ®ç¨ª  ¤ ëå à áè¨àï¥âáï ã á«¥¤®¢ ë¬ ®â ¥£® ª®¬-

¯®¥â®¬ ¯®«ì§®¢ â¥«ìáª®£® ¨â¥àä¥©á , ª®â®àë©, ¯®¬¨¬® ãª § ®©

äãªæ¨¨, ¯à¥¤®áâ ¢«ï¥â äãªæ¨¨ ¯¥ç â¨ â¥ªãé¨å á®®¡é¥¨© ® ¯à®æ¥á-

á¥ ¢ë¢®¤ :

interface UserInterface : InfoProvider

{

void Print(in String s);

String Read();

};

� ª ¯à ¢¨«®, ¢á¥ ª®¬¯®¥âë ¨áâàã¬¥â à¨ï ¬®£ãâ à ¡®â âì á «î-

¡ë¬ ¨§ íâ¨å ª®¬¯®¥â®¢.

�áâ®ç¨ª § ¨© ® § ¤ ç¥ ¨«¨ ¯®«ì§®¢ â¥«ìáª¨© ¨â¥àä¥©á ¥ ¨¬¥-

îâ á®®â¢¥âáâ¢ãîé¨å ä ¡à¨ª, â ª ª ª ®¨, ª ª ¯à ¢¨«®, á®§¤ îâáï ª ª

CORBA-®¡ê¥ªâë ¢ ¯à¨«®¦¥¨¨, ¨á¯®«ì§ãîé¥¬ ¨áâàã¬¥â à¨©, ¨«¨ ¢

¡¨¡«¨®â¥ª¥. �áë«ª    ®¤¨ ¨§ íâ¨å ®¡ê¥ªâ®¢ ¯¥à¥¤ ¥âáï ¯à®æ¥áá®àã

¢ë¢®¤  ¨«¨ ¬¥¥¤¦¥àã ¢  ç «¥ ª®áã«ìâ æ¨¨.

2.2.4.2. �â «® ï ¤®áª  ®¡êï¢«¥¨©. �®â¥ªáâ § ¤ ç¨.

�â â¨ç¥áª¨¥ ¤ ë¥ ® à¥è ¥¬®© § ¤ ç¥ ¯®¤¤¥à¦¨¢ îâáï   íâ «®-

®© ¤®áª¥ ®¡êï¢«¥¨©, ª ª®â®à®© ¯à®æ¥áá®àë ¢ë¢®¤  ®¡à é îâáï ¤«ï

¯®«ãç¥¨ï § ç¥¨©  âà¨¡ãâ®¢, ®âáãâáâ¢ãîé¨å ¢ «®ª «ì®© ª®¯¨¨ á®-

áâ®ï¨ï § ¤ ç¨. � ª¨¬ ®¡à §®¬, ®á®¢ ï äãªæ¨ï íâ «®®© ¤®áª¨

®¡êï¢«¥¨© | ¯®¤¤¥à¦ª  â ¡«¨æë  âà¨¡ãâ-§ ç¥¨¥:

interface ProblemState

{

exception ValueAlreadySet {} ;

String Get(in String attrib);

boolean Set(in String attrib, in String value)

raises (ValueAlreadySet);
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};

� ª¦¥, ª ª ¡ë«® ®â¬¥ç¥® ¢ à §¤¥«¥ 2.2.1,   íâ «®ãî ¤®áªã ®¡ê-

ï¢«¥¨© ¢®§« £ îâáï äãªæ¨¨ ¯à®¢¥àª¨ £«®¡ «ìëå ®£à ¨ç¥¨©. �«ï

íâ®£® ¯à¥¤ãá¬ âà¨¢ îâáï ¤®¯®«¨â¥«ìë¥ äãªæ¨¨ ãáâ ®¢ª¨ ®£à ¨-

ç¥¨©:

void SetFacetConstraint(in String attribute,

in String L, in String R);

void SetSetConstraint(in String attribute, in StringSeq set);

void SetAndConstraing(in ComparisonSeq cs);

�«ï à¥è¥¨ï ®¤®© ª®ªà¥â®© § ¤ ç¨ ¬®£ãâ ¨á¯®«ì§®¢ âìáï ¥-

áª®«ìª® ¡ § § ¨© ¨ ¯à®æ¥áá®à®¢ ¢ë¢®¤ , ® ¢á¥£¤  á®§¤ ¥âáï ®¤  íâ -

«® ï ¤®áª  ®¡êï¢«¥¨©. Ǳ®íâ®¬ã ã¤®¡® á£àã¯¯¨à®¢ âì á íâ «®®©

¤®áª®© ®¡êï¢«¥¨© ¤àã£¨¥ ¤ ë¥, ã¨ª «ìë¥ ¤«ï à¥è ¥¬®© § ¤ ç¨,

â ª¨¥, ª ª ¨á¯®«ì§ã¥¬ë© ¢ ¢ë¢®¤¥ ¨áâ®ç¨ª § ¨©, ¨áâ®ç¨ª ¤ ëå

® à¥è ¥¬®© § ¤ ç¥ ¨«¨ ¨â¥àä¥©á ¯®«ì§®¢ â¥«ï. � ªãî áâàãªâãàã ¤ -

ëå ¡ã¤¥¬  §ë¢ âì ª®â¥ªáâ®¬ § ¤ ç¨. �®â¥ªáâ § ¤ ç¨ ¯à¥¤áâ ¢«ï-

¥â á®¡®©  á«¥¤ã¥¬ë© ®â íâ «®®© ¤®áª¨ ®¡êï¢«¥¨© ª®¬¯®¥â, ª®â®-

àë© ¯®«®áâìî ¨¤¥â¨ä¨æ¨àã¥â § ¤ çã, ¢ª«îç ï ¥¥ â¥ªãé¥¥ á®áâ®ï¨¥,

¨á¯®«ì§ã¥¬ë© ¤«ï ¤¨ «®£  á ¯®«ì§®¢ â¥«¥¬ ¨â¥àä¥©á ¨ â.¤.

interface ProblemContext : ProblemState

{

void SetRuleProvider(in RuleProvider RP);

void SetInfoProvider(in InfoProvider IP);

void SetUserInterface(in UserInterface UI);

RuleProvider GetRuleProvider();

InfoProvider GetInfoProvider();

UserInterface GetUserInterface();

};

2.2.5. Ǳà®æ¥áá®àë ¢ë¢®¤ 

Ǳà®æ¥áá®à ¢ë¢®¤  ¯à¥¤áâ ¢«ï¥â á®¡®© ®á®¢®© ª®¬¯®¥â, ã¯à ¢«ï-

îé¨© ¯à®æ¥áá®¬ «®£¨ç¥áª®£® ¢ë¢®¤  ¢ à á¯à¥¤¥«¥®© áà¥¤¥. �ãª-

æ¨ï SetEnvironment á«ã¦¨â ¤«ï ãáâ ®¢«¥¨ï ª®â¥ªáâ  § ¤ ç¨ (â.¥.
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á®áâ®ï¨ï § ¤ ç¨, ¨áâ®ç¨ª®¢ áâ â¨ç¥áª¨å ¨ ¤¨ ¬¨ç¥áª¨å § ¨©),  

äãªæ¨ï Get | á®¡áâ¢¥® ¤«ï ¯®«ãç¥¨ï § ç¥¨ï æ¥«¥¢®£®  âà¨¡ã-

â  goal ¯ãâ¥¬ «®£¨ç¥áª®£® ¢ë¢®¤ . �ãªæ¨ï SetSupplementaryEngine

á«ã¦¨â ¤«ï ãáâ ®¢ª¨ ¢á¯®¬®£ â¥«ì®£® ¯à®æ¥áá®à  ¢ë¢®¤  ¯à¨ ª®¬¡¨-

¨à®¢ ®¬ ¢ë¢®¤¥, äãªæ¨ï SetOptions | ¤«ï ãáâ ®¢ª¨ à §«¨çëå

®¯æ¨© ( ¯à¨¬¥à, ®¤®è £®¢®£® ¨«¨ ¯®«®£® ¯àï¬®£® ¢ë¢®¤ ).

interface InferenceEngine

{

String Get(in String goal);

void SetEnvironment(in ProblemContext PC);

void SetSupplementaryEngine(in InferenceEngine ie);

void SetOptions(in long options);

long GetInfType();

};

�áâàã¬¥â à¨© á®¤¥à¦¨â ¤¢  ®á®¢ëå ¯à®æ¥áá®à  ¢ë¢®¤ :

Ǳà®æ¥áá®à ¯àï¬®£® ¢ë¢®¤  (FRIE | Forward Reasoning Inference

Engine).

Ǳà®æ¥áá®à ®¡à â®£® ¢ë¢®¤  (�RIE | Backward Reasoning Inference

Engine).

� á¯à¥¤¥«¥ë© ¢ë¢®¤ ¢®§¬®¦¥ ¢ âà¥å ¢ à¨ â å:

�®¬¡¨¨à®¢ ë© ¢ë¢®¤. � íâ®¬ á«ãç ¥ BRIE ¨á¯®«ì§ã¥âáï ª ª

®á®¢®© ¯à®æ¥áá®à ¢ë¢®¤ ,   FRIE | ª ª ¢á¯®¬®£ â¥«ìë© (ááë«-

ª    ¥£® ãáâ  ¢«¨¢ ¥âáï ¢ë§®¢®¬ SetSupplementaryEngine.

� íâ®¬ á«ãç ¥ ¯®á«¥ ª ¦¤®£® è £  ®á®¢®£® ¯à®æ¥áá®à  ¢ë¢®¤ 

¢ë§ë¢ ¥âáï ¢á¯®¬®£ â¥«ìë© ¯à®æ¥áá®à (¯àï¬®£®) ¢ë¢®¤ . � ª ï

ª®¬¡¨ æ¨ï ¯à®æ¥áá®à®¢ ¯®§¢®«ï¥â «¥£ª® ¨á¯®«ì§®¢ âì ª®¬¡¨¨-

à®¢ ë© ¢ë¢®¤ á ¯®«ë¬ ¨«¨ ®¤®è £®¢ë¬ ¯àï¬ë¬ ¢ë¢®¤®¬ ¢

§ ¢¨á¨¬®áâ¨ ®â ãáâ ®¢«¥ëå ®¯æ¨©.

� á¯à¥¤¥«¥ë© ¢ë¢®¤, ã¯à ¢«ï¥¬ë© ¡ §®© § ¨©. � §  § ¨©

¬®¦¥â á®¦¥à¦ âì ¯à ¢¨« , á®¤¥à¦ é¨¥ ¢ á¢®¥¬ á®áâ ¢¥ ãª § ¨ï
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  ¯à®¤®«¦¥¨¥ «®£¨ç¥áª®£® ¢ë¢®¤    ¤àã£®¬ ¯à®æ¥áá®à¥ ¢ë¢®¤ 

¨«¨ ¤àã£®© ¡ §¥ § ¨©. � ª¨¥  âà¨¡ãâë, ª ª ¯à ¢¨«®, ¨¬¥îâ ä®à-

¬ã ã¨¢¥àá «ì®£® ®¯¨á â¥«ï ª®ä¨£ãà æ¨¨ ¢ë¢®¤  (â.. UICD {

Uni�ed Inference Con�guration Descriptor) | áâà®ª¨, § ¤ îé¥© âà¥-

¡ã¥¬ãî ¤«ï ¢ë¢®¤  ª®ä¨£ãà æ¨î ª®¬¯®¥â®¢ (á¬. â ª¦¥ à §¤¥«

2.2.7). � íâ®¬ á«ãç ¥ à ¡®â  â¥ªãé¥£® ¯à®æ¥áá®à  ¢ë¢®¤  ¯à¨®áâ -

 ¢«¨¢ ¥âáï, ã¯à ¢«¥¨¥ ¯¥à¥¤ ¥âáï ãª § ®¬ã ¯à®æ¥áá®àã ¢ë¢®-

¤ , ¨ ¯®á«¥ ¯®«ãç¥¨ï § ç¥¨ï âà¥¡ã¥¬®£®  âà¨¡ãâ  ¢®§®¡®¢«ï-

¥âáï ¯à¥à¢ ë© ¢ë¢®¤. Ǳà¨ ¯¥à¥å®¤¥   ®¢ë© ¯à®æ¥áá®à ¢ë¢®¤ 

¯®á«¥¤¥¬ã ¯¥à¥¤ ¥âáï ª®â¥ªáâ § ¤ ç¨, â ª¨¬ ®¡à §®¬, ® ®¯¥à¨-

àã¥â á â¥¬ ¦¥ ¯®«ì§®¢ â¥«ìáª¨¬ ¨â¥àä¥©á®¬ ¨ á â®© ¦¥ à ¡®ç¥©

¯ ¬ïâìî, çâ® ¨ ¨áå®¤ë© ¯à®æ¥áá®à.

�¢® § ¤ ë© ¯ à ««¥«ìë© ¢ë¢®¤. � íâ®¬ á«ãç ¥ ¢ ¯à ¢¨«¥ ï¢-

® ãª §ë¢ ¥âáï, çâ® ¯®àï¤®ª ¢ë¢®¤  ¯à ¢ëå ç áâ¥© ¥ áãé¥áâ¢¥-

¥, ¨ ®¨ ¬®£ãâ ¢ë¢®¤¨âìáï ¯ à ««¥«ì®   à §ëå ï¢® ãª § -

ëå ¯à®æ¥áá®à å ¢ë¢®¤ . � ª®© ¯®¤å®¤ ®ç¥ì ã¤®¡¥ ¤«ï á«ãç ï á

¥¯¥à¥á¥ª îé¨¬¨áï ¤®¬¥ ¬¨ (á¬. à §¤¥« 1.3.4.3) ¨«¨ á á®¢¯ ¤ î-

é¨¬¨ ¤®¬¥ ¬¨ (á¬. à §¤¥« 1.3.4.5) ¨ ¯®§¢®«ï¥â áíª®®¬¨âì ¢à¥¬ï

§  áç¥â ¯ à ««¥«ì®£® ¢ë¢®¤    à §«¨çëå ã¤ «¥ëå ���.

�¤¨¬ ¨§ ¯à¥¤«®¦¥ëå à áè¨à¥¨© ¯à®æ¥áá  ¢ë¢®¤  ï¢«ï¥âáï ¢¢¥-

¤¥¨¥ â.. ¥ãáâ®©ç¨¢ëå  âà¨¡ãâ®¢ (volatile attributes). Ǳà¨ ¥®¡å®-

¤¨¬®áâ¨ ¢ëïá¥¨ï § ç¥¨ï ¥ª®â®à®£® ®¡ëç®£®  âà¨¡ãâ  ¯à®æ¥áá®à

¢ë¢®¤  á ç «    «¨§¨àã¥â  «¨ç¨¥ § ç¥¨ï íâ®£®  âà¨¡ãâ  ¢ à ¡®ç¥©

¯ ¬ïâ¨,   § â¥¬, ¢ á«ãç ¥ ¥ã¤ ç¨, ¨¨æ¨¨àã¥â «®£¨ç¥áª¨© ¢ë¢®¤ á ¨á-

¯®«ì§®¢ ¨¥¬ ¤¨ ¬¨ç¥áª¨å § ¨©. �«ï ¥ãáâ®©ç¨¢ëå  âà¨¡ãâ®¢ ¯¥à-

¢® ç «ì®£® ¯®¨áª  § ç¥¨ï ¢ à ¡®ç¥© ¯ ¬ïâ¨ ¥ ¯à®¨áå®¤¨â,   ¢á¥-

£¤  ¨¨æ¨¨àã¥âáï «®£¨ç¥áª¨© ¢ë¢®¤. � ª®© ¯®¤å®¤,  ¯à¨¬¥à, ¯®§¢®«ï-

¥â  ª ¯«¨¢ âì ¢ ¥ª®â®à®¬  âà¨¡ãâ¥ á¯¨á®ª § ç¥¨©: á¤¥« ¢  âà¨¡ãâ

¥ãáâ®©ç¨¢ë¬, á®®â¢¥âáâ¢ãîé¨¥ ¯à ¢¨«  ¡ã¤ãâ ¯à¨ áà ¡ âë¢ ¨¨ ãá«®-

¢¨© ¤®¯¨áë¢ âì á«¥¤ãîé¥¥ § ç¥¨¥ ¢ á¯¨á®ª,  ¯à¨¬¥à (§¤¥áì  âà¨¡ãâ

¤¨ £®§ ï¢«ï¥âáï ¥ãáâ®©ç¨¢ë¬):

IF <ãá«®¢¨¥ 1> THEN _¤¨ £®§ = _¤¨ £®§ + "¢®á¯ «¥¨¥ «¥£ª¨å";

IF <ãá«®¢¨¥ 2> THEN _¤¨ £®§ = _¤¨ £®§ + "¯à®áâã¤ ";
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....

� âà ¤¨æ¨®ëå ¯à®¤ãªæ¨®ëå á¨áâ¥¬ å ¤«ï á®áâ ¢«¥¨ï á¯¨áª 

§ ç¥¨© ¢ § ¢¨á¨¬®áâ¨ ®â ª®¬¡¨ æ¨© ¯à ¢¨« ¯à¨å®¤¨âáï ¯à¨¡¥£ âì ª

¡®«¥¥ á«®¦ë¬ ¯à¨¥¬ ¬.

2.2.6. Ǳ®«ì§®¢ â¥«ìáª¨¥ à áè¨à¥¨ï

�«ï ®¡¥á¯¥ç¥¨ï à áè¨àï¥¬®áâ¨ ¨áâàã¬¥â à¨ï ¢ ¯à®æ¥áá®àë ¢ë-

¢®¤  ¢¢¥¤¥  ¢®§¬®¦®áâì ¢ë§®¢  â.. ¯®«ì§®¢ â¥«ìáª¨å à áè¨à¥-

¨© (plugins). �â¨ à áè¨à¥¨ï ¨¬¥îâ ®¡é¨© ¨â¥àä¥©á ¨ ¢ë§ë¢ îâáï

¨§ â¥ªáâ  ¡ §ë § ¨© á ¯®¬®éìî ª®áâàãªæ¨©, ¯®å®¦¨å   ¯à ¢¨«  ¨

¯®§¢®«ïîé¨å ¯¥à¥¤ ¢ âì à áè¨à¥¨ï¬ ¯ à ¬¥âàë ¢ à §«¨çëå ä®à¬ å

¯à¥¤áâ ¢«¥¨ï. �¬¥îâáï ¤¢  â¨¯  à áè¨à¥¨©:

�¨¢¥àá «ìë¥ à áè¨à¥¨ï, ª®â®àë¥ ¯à¥¤áâ ¢«ïîâ á®¡®© ¯®«®æ¥-

ë¥ CORBA-®¡ê¥ªâë á ¨â¥àä¥©á®¬ UserPlugin, ª®â®àë¥ ï¢«ï-

îâáï â ª¨¬ ®¡à §®¬ ï§ëª®¢®-¥§ ¢¨á¨¬ë¬¨, ¬®£®¯« âä®à¬¥ë-

¬¨ ¨ ¤®¯ãáª îâ à á¯à¥¤¥«¥ë© ¢ë§®¢ ¯® á¥â¨.

interface UserPlugin

{

String Execute(in Rule R);

}

�¥ «¨§ æ¨®®-§ ¢¨á¨¬ë¥ à áè¨à¥¨ï § ¢¨áïâ ®â ª®ªà¥â®© à¥-

 «¨§ æ¨¨ ¨áâàã¬¥â à¨ï ¨ ¢ á«ãç ¥ á ¯à¥¤« £ ¥¬®© à¥ «¨§ -

æ¨¥©   ï§ëª¥ Java ¯à¥¤áâ ¢«ïîâ á®¡®© Java-ª« ááë, ¢ª«îç ¥-

¬ë¥ ¢ á®áâ ¢ ¨áâàã¬¥â à¨ï (áâ ¤ àâë¥ à áè¨à¥¨ï) ¨«¨

à¥ «¨§ã¥¬ë¥ ¯®«ì§®¢ â¥«¥¬. �á¥ â ª¨¥ à áè¨à¥¨ï à¥ «¨§ãîâ

Java-¨â¥àä¥©á com.shwars.diet.Plugins.UserPlugin. �â ¤ àâ-

ë¥ à áè¨à¥¨ï â ª®£® â¨¯  ¯®§¢®«ïîâ ¢ å®¤¥ ª®áã«ìâ æ¨¨ ¬¥-

ïâì ¯ à ¬¥âàë á¨áâ¥¬ë, ¯¥ç â âì á®®¡é¥¨ï ¨ § ç¥¨ï  âà¨¡ã-

â®¢ ¨ â.¤. � ç áâ®áâ¨, ¢ ª ç¥áâ¢¥ áâ ¤ àâ®£® ¢ëáâã¯ ¥â à áè¨-

à¥¨¥ ¤«ï ¤®áâã¯  ª ¡ § ¬ ¤ ëå, ¤®áâã¯ëå ç¥à¥§ ¨â¥àä¥©á

JDBC.

64



2.2.7. �¥¥¤¦¥à

�¥¥¤¦¥à ¯à¥¤ § ç¥ ¤«ï ®¡é¥© ª®®à¤¨ æ¨¨ ¯à®æ¥áá  à á¯à¥¤¥-

«¥®£® ¢ë¢®¤ . � ¥£® äãªæ¨¨ ¢å®¤¨â:

� �¥£¨áâà¨à®¢ âì ®á®¢ë¥ ª®¬¯®¥âë ¨áâàã¬¥â à¨ï (¯à®-

æ¥áá®àë ¢ë¢®¤  ¨ ¡ §ë § ¨©), ¤®áâã¯ë¥   ¤àã£¨å ��� ¢ á¥â¨,

¨ á®§¤ ¢ âì íª§¥¬¯«ïàë ã¦ëå ª®¬¯®¥â®¢. �«ï íâ®© æ¥«¨ á«ã-

¦ â á«¥¤ãîé¨¥ äãªæ¨¨ (®¯¨á ¨¥ ¯à¨¢®¤¨âáï   IDL):

void RegisterRuleProviderFactory(

in RuleProviderFactory rpf);

void RegisterInferenceEngineFactory(

in InferenceEngineFactory ief);

RuleProvider GetRuleProvider(in String Name);

InferenceEngine GetInferenceEngine(in String name);

InferenceEngine GetInferenceEngineByType(in long inftype);

StringSeq GetRuleProviders();

StringSeq GetInferenceEngines();

Ǳ¥à¢ë¥ ¤¢¥ äãªæ¨¨ ¯®§¢®«ïîâ § à¥£¨áâà¨à®¢ âì ä ¡à¨ª¨ á®®â-

¢¥âáâ¢ãîé¨å ª®¬¯®¥â®¢. �¨ ¢ë§ë¢ îâáï ¯à¨ § ¯ãáª¥ íâ¨å ä -

¡à¨ª   ª®¬¯ìîâ¥à¥-á¥à¢¥à¥ á®®â¢¥âáâ¢ãîé¨å ãá«ã£.

�«¥¤ãîé¨¥ âà¨ äãªæ¨¨ ¯®§¢®«ïîâ ¯®«ãç âì íª§¥¬¯«ïàë ª®¬¯®-

¥â®¢ ¨áâàã¬¥â à¨ï ¯® ¨¬¥¨ ¨«¨ (¤«ï ¯à®æ¥áá®à  ¢ë¢®¤ ) ¯®

â¨¯ã ¯®¤¤¥à¦¨¢ ¥¬®£® ¢ë¢®¤ .

� �¡¥á¯¥ç¨¢ âì ¯à®áâ®© ¨â¥àä¥©á ¤«ï ¢¥è¨å CORBA-

®¡ê¥ªâ®¢. �«ï íâ®© æ¥«¨ ¯à¥¤ãá¬®âà¥ë à §«¨çë¥ äãªæ¨¨ ¢ë-

¢®¤ , ¢®á¯à¨¨¬ îé¨¥ ¢ ª ç¥áâ¢¥  à£ã¬¥â  ááë«ª¨   ª®¬¯®¥-

âë (¢ íâ®¬ á«ãç ¥ ® á®§¤ ¨¨ ª®¬¯®¥â®¢ § ¡®â¨âáï ¢ë§ë¢ îé ï

¯à®£à ¬¬ ), ¨¬¥  ª®¬¯®¥â®¢ (¢ íâ®¬ á«ãç ¥ ¥®¡å®¤¨¬ë¥ ª®¬-

¯®¥âë á®§¤ îâáï  ¢â®¬ â¨ç¥áª¨), ¨¬¥  è ¡«®®¢ ¢ë¢®¤  ¨«¨

¦¥ áâà®ªã, ã¨ª «ì® ®¯¨áë¢ îéãî ª®ä¨£ãà æ¨î ¢ë¢®¤  (â..

UICD { Uni�ed Inference Con�guration Descriptor):
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String GetByRef(in String theGoal,

in RuleProvider theRuleProvider,

in InferenceEngine theInfEngine,

in ProblemState PS,

in UserInterface UI);

String GetByNames(in String theGoal,

in String theRuleProvider,

in String theInfEngine,

in ProblemState PS,

in UserInterface UI);

String GetByUICD(in String theUICD);

String GetByPattern(in String PatternName);

�âà®ª , ®¯¨áë¢ îé ï ª®ä¨£ãà æ¨î ¢ë¢®¤ , ¯®§¢®«ï¥â ®¤®©

áâà®ª®© § ¤ ¢ âì ª®ä¨£ãà æ¨¨ ¯à®¨§¢®«ì®© á«®¦®áâ¨,  ¯à¨-

¬¥à:

c=shwars;g=diagnosis;kb=fork(pre_diag,complete_diag);ie=brie

� ¤ ®¬ ¯à¨¬¥à¥ c= § ¤ ¥â ¨¬ï ¬¥¥¤¦¥à , g= | æ¥«¨ ¢ë¢®¤ ,

kb= | ¡ §ã § ¨© (¨á¯®«ì§ã¥âáï ª®¬¯®¥â fork ¤«ï á«¨ï¨ï ¤¨-

 ¬¨ç¥áª¨å § ¨© ¨§ ¤¢ãå ¡ § § ¨©), ie= § ¤ ¥â ¨á¯®«ì§ã¥¬ë©

¯à®æ¥áá®à ¢ë¢®¤  (®¡à âë© ¢ë¢®¤).

� Ǳ®¤¤¥à¦ ¨¥  ¡®à  è ¡«®®¢ ¢ë¢®¤ . �«ï ã¤ «¥®£®

¯®«ì§®¢ â¥«ï ª®ä¨£ãà æ¨ï ª®¬¯®¥â®¢ ¢ ¥ª®â®à®© ª®ä¨£ãà -

æ¨¨ ª®¬¯ìîâ¥à®¢ ¬®¦¥â ¡ëâì ¥¨§¢¥áâ . � íâ®¬ á«ãç ¥ ã¤®¡®

á®§¤ ¢ âì ¨ ¯®¤¤¥à¦¨¢ âì è ¡«®ë ¢ë¢®¤ , ª®â®àë¥ ¡ã¤ãâ ¯à¥¤-

áâ ¢«ïâì á®¡®© á¨®¨¬ë ¤«ï ®¯à¥¤¥«¥ëå ª®ä¨£ãà æ¨©. �®®â-

¢¥âáâ¢ãîé¨¥ äãªæ¨¨ ¬¥¥¤¦¥à  ¢ª«îç îâ ¢ á¥¡ï à¥£¨áâà æ¨î

è ¡«®®¢ ãª § ¨¥¬ UICD, ª®¬¡¨ æ¨¨ ¨¬¥ ª®¬¯®¥â®¢, ááë-

«®ª   ä ¡à¨ª¨ ¨ â.¤.

2.2.8. Fork-ª®¬¯®¥âë

�§ á®®¡à ¦¥¨© ã¨¢¥àá «ì®áâ¨ ¨ ¯à®áâ®âë à¥ «¨§ æ¨¨ ¯à®æ¥áá®-

àë ¢ë¢®¤  ¬®£ãâ à ¡®â âì á ®¤¨¬ ¨áâ®ç¨ª®¬ ¤ ëå ® § ¤ ç¥ ¨ á

66



®¤¨¬ ¨áâ®ç¨ª®¬ § ¨©. �«ï ¢ë¢®¤  ¯® ¥áª®«ìª¨¬ ¡ § ¬ § ¨© ¥-

®¡å®¤¨¬® "  «¥âã" ª®¬¡¨¨à®¢ âì ¤¨ ¬¨ç¥áª¨¥ § ¨ï ¨§ à §«¨çëå

¡ § § ¨© ¯® ¥ª®â®à®¬ã ªà¨â¥à¨î. �«ï íâ®© æ¥«¨ á«ã¦¨â â.. fork-

ª®¬¯®¥â. �®ç® â ª¦¥ ¤«ï ¯®¤ª«îç¥¨ï ¥áª®«ìª¨å ¨áâ®ç¨ª®¢ ¤ -

ëå ¥®¡å®¤¨¬ fork-ª®¬¯®¥â ¤«ï ª®¬¡¨¨à®¢ ¨ï áâ â¨ç¥áª¨å § -

¨©.

Fork-ª®¬¯®¥â ¤«ï ª®¬¡¨¨à®¢ ¨ï ¤¨ ¬¨ç¥áª¨å § ¨© (DynaFork)

à¥ «¨§ã¥â ¨â¥àä¥©á RuleProvider (á¬. à §¤¥« 2.2.4). Ǳà¨ § ¯ãáª¥ íâ®-

¬ã ª®¬¯®¥âã ãª §ë¢ îâáï ááë«ª¨ ¨«¨ ¨¬¥  ¨áâ®ç¨ª®¢ § ¨©, ¯à -

¢¨«  ¨§ ª®â®àëå ¤®«¦ë ª®¬¡¨¨à®¢ âìáï. �®§¬®¦® à¥ «¨§®¢ âì ¥-

áª®«ìª® à §«¨çëå DynaFork-ª®¬¯®¥â®¢, ¨á¯®«ì§ãîé¨å à §«¨çë¥

áâà â¥£¨¨ ª®¬¡¨¨à®¢ ¨ï ¯à ¢¨«. Ǳà®áâ¥©è¨© â ª®© ª®¬¯®¥â ¢ª«î-

ç¥ ¢ ¨áâàã¬¥â à¨© ¯®¤ ¨¬¥¥â com.shwars.diet.RuleProvider.Fork.

� «®£¨çë¬ ®¡à §®¬ ãáâà®¥ ª®¬¯®¥â ¤«ï ª®¬¡¨¨à®¢ ¨ï áâ -

â¨ç¥áª¨å § ¨© (StatFork). �¨¯¨çë¬ ¨á¯®«ì§®¢ ¨¥¬ â ª®£® ª®¬¯®-

¥â  ¬®¦¥â ¡ëâì á«ãç ©, ª®£¤  ¤ ë¥ ® § ¤ ç¥ á ç «  ¨éãâáï ¢ ¡ §¥

¤ ëå,   ã¦ § â¥¬, ¢ á«ãç ¥ ¥ã¤ ç¨, § ¯à è¨¢ îâáï ã ¯®«ì§®¢ â¥«ï.

2.2.9. �â¨«¨âë ¨áâàã¬¥â à¨ï

� ª®¬¯«¥ªâ ¨áâàã¬¥â à¨ï ¢å®¤ïâ â ª¦¥ ãâ¨«¨âë ¤«ï ¤®áâã¯  ª

à §«¨çë¬ äãªæ¨ï¬ ¨§ ª®¬ ¤®© áâà®ª¨. � ¨å ç¨á«¥:

RuleList | à á¯¥ç âª  ¯à ¢¨« ¨§ ã¤ «¥®© ¡ §ë § ¨© ¢ ã¤®¡®ç¨â -

¥¬®¬ ¢¨¤¥.

server | �á®¢ ï ¨â¥à ªâ¨¢ ï ãâ¨«¨â  ¨áâàã¬¥â à¨ï ¤«ï § ¯ãá-

ª  ¢á¥å ¯à®æ¥áá®¢, ®¡à §ãîé¨å á¥à¢¥àë¥ ª®¬¯®¥âë   ¥ª®â®-

à®© ���. �®ä¨£ãà æ¨ï § ¯ãáª ¥¬ëå ª®¬¯®¥â®¢ ãáâ  ¢«¨¢ -

¥âáï ¢ ª®ä¨£ãà æ¨®®¬ ä ©«¥ server.conf.

consult |�â¥à ªâ¨¢ ï ª®áã«ìâ æ¨® ï ®¡®«®çª  á â¥ªáâ®¢ë¬ ¨-

â¥àä¥©á®¬.

consultApp | �â¥à ªâ¨¢ ï ª®áã«ìâ æ¨® ï ®¡®«®çª  á £à ä¨ç¥-

áª¨¬ ¨â¥àä¥©á®¬: ¯à¨«®¦¥¨¥ ¨«¨  ¯¯«¥â.
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� ª¨¬ ®¡à §®¬, ¤«ï ª®ä¨£ãà¨à®¢ ¨ï £àã¯¯ë ��� ¤«ï à á¯à¥¤¥-

«¥®£® ¢ë§®¢  ¤®áâ â®ç®, ãáâ ®¢¨¢   ª ¦¤ãî ��� ¨áâàã¬¥â à¨©,

á®®â¢¥âáâ¢ãîé¨¬ ®¡à §®¬ ¨á¯à ¢¨âì ä ©«ë ª®ä¨£ãà æ¨¨ server.conf

  ª ¦¤®© ¨§ ��� ¨ § ¯ãáâ¨âì   ª ¦¤®© ¨§ ��� ãâ¨«¨âã server

(¯à¨ íâ®¬, à §ã¬¥¥âáï, ¤®«¦ë ¯à¨áãâáâ¢®¢ âì ãª § ë¥ ¢ ª®ä¨£ãà -

æ¨¨ ä ©«ë ¡ § § ¨©). Ǳ®á«¥ íâ®£® ¬®¦® § ¯ãáª âì ¢ë¢®¤ ãâ¨«¨â ¬¨

consult ¨«¨ consultApp.

2.2.10. �¨¡«¨®â¥ª¨ ¤«ï ¤®áâã¯  ª ã¤ «¥®© ª®-

áã«ìâ æ¨¨

�«ï ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï ¨§ ¤àã£¨å ¯à¨ª« ¤ëå ¨ä®à-

¬ æ¨®ëå á¨áâ¥¬ ¡ë«¨ à §à ¡®â ë ¨ à¥ «¨§®¢ ë à áá¬®âà¥ë¥ ¨-

¦¥ ª®¬¯®¥âë.

2.2.10.1. Java API ã¤ «¥®© ª®áã«ìâ æ¨¨

�«ï ¤®áâã¯  ª ¨áâàã¬¥â à¨î ¨§ ¯à®£à ¬¬   Java á«ã¦¨â á®®â¢¥â-

áâ¢ãîé¨©  ¡®à ª« áá®¢ ¢ à ¬ª å ¯ ª¥â  com.shwars.diet.API. Ǳà¨

íâ®¬ ¤«ï ¤®áâã¯  ª ª®ªà¥âë¬ ª®¬¯®¥â ¬ ¬®¦® ¨á¯®«ì§®¢ âì ¥-

¯®áà¥¤áâ¢¥® ¬¥¥¤¦¥à, ®¯à¥¤¥«¨¢ ááë«ªã   ¥£® ¨§ª®ãà®¢¥¢ë¬¨

äãªæ¨ï¬¨ ClusterManagerAPI, ¨«¨ ¦¥ ¨á¯®«ì§®¢ âì ¡®«¥¥ ¢ëá®ª®-

ãà®¢¥¢ë¥ äãªæ¨¨, ¯à¨¬¥à® á®®â¢¥âáâ¢ãîé¨¥ äãªæ¨ï¬ ¬¥¥¤¦¥à .

�«ï ¨á¯®«ì§®¢ ¨ï API ¯®«ì§®¢ â¥«ì ¤®«¦¥ á®§¤ âì ª« áá, à¥ «¨§ã-

îé¨© ¨â¥àä¥©á com.shwars.diet.API.UserInterface, ¨ ¢ë§¢ âì ®¤ã

¨§ äãªæ¨© Get, ¯¥à¥¤ ¢ á®§¤ ë© ª« áá ¢ ª ç¥áâ¢¥ ¯ à ¬¥âà . Ǳà¨

á®§¤ ¨¨ ¨â¥à ªâ¨¢ëå ¯à¨«®¦¥¨© ¢ ª ç¥áâ¢¥ à¥ «¨§ æ¨¨ ¨â¥àä¥©-

á  ¬®¦¥â ¢ëáâã¯ âì á ¬® ¯à¨«®¦¥¨¥ ¨«¨  ¯¯«¥â.

2.2.10.2. DLL ¤«ï ã¤ «¥®© ª®áã«ìâ æ¨¨

�«ï ¤®áâã¯  ª ¨áâàã¬¥â à¨î ¨§ ¯à¨«®¦¥¨©   ¤àã£¨å ï§ëª å

¡¥§ ¨á¯®«ì§®¢ ¨ï CORBA   ¯« âä®à¬¥ Windows á«ã¦¨â ¤¨ ¬¨ç¥-

áª ï ¡¨¡«¨®â¥ª  remdiet.dll. �â  ¡¨¡«¨®â¥ª  á®§¤   á ¨á¯®«ì§®¢ ¨¥¬

VisiBroker ¤«ï C++ ¢ á¨áâ¥¬¥ ¯à®£à ¬¬¨à®¢ ¨ï Microsoft Visusal C++

5.0. �«ï ¨á¯®«ì§®¢ ¨ï ¡¨¡«¨®â¥ª¨ ¯à®£à ¬¬  ¯®«ì§®¢ â¥«ï ¤®«¦ 
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§ à¥£¨áâà¨à®¢ âì CALLBACK-¯à®æ¥¤ãàë, á®®â¢¥âáâ¢ãîé¨¥ äãªæ¨ï¬

¯®«ì§®¢ â¥«ìáª®£® ¨â¥àä¥©á , ¨ ¢ë§¢ âì ®¤ã ¨§ ¯à®æ¥¤ãà Get ¨§ ¡¨-

¡«¨®â¥ª¨.

2.2.10.3. �á¯®«ì§®¢ ¨¥ ¨áâàã¬¥â à¨ï ¨§ á¨áâ¥¬ë ¯à®£à ¬-

¬¨à®¢ ¨ï Borland Delphi

�  áâ®ïé¥¥ ¢à¥¬ï ¤«ï ¡ëáâà®£® ¯à®â®â¨¯¨à®¢ ¨ï ¬®£¨å ¨ä®à-

¬ æ¨®ëå á¨áâ¥¬ á«ã¦¨â á¨áâ¥¬  Borland Delphi. �«ï ®áãé¥áâ¢«¥¨ï

ã¤ «¥®© ª®áã«ìâ æ¨¨ á ¨á¯®«ì§®¢ ¨¥¬ ¨áâàã¬¥â à¨ï ¨§ Delphi

¢®§¬®¦® 3 á¯®á®¡ :

� �á¯®«ì§®¢ ¨¥ ¡¨¡«¨®â¥ª¨ dietrem.pas, ¯à¥¤áâ ¢«ïîé¥© á®¡®©

¨ª ¯áã«ïæ¨î ¤¨ ¬¨ç¥áª®© ¡¨¡«¨®â¥ª¨ remdiet.dll. � íâ®¬ á«ã-

ç ¥ ¤«ï ª®áã«ìâ æ¨¨ ¯à¨å®¤¨âáï ¨á¯®«ì§®¢ âì ¯à ªâ¨ç¥áª¨ â¥ ¦¥

è £¨, çâ® ¨ ¯à¨ ¨á¯®«ì§®¢ ¨¨ DLL.

� �¥ «¨§ æ¨ï Delphi-ª®¬¯®¥â . Ǳà¨ íâ®¬ ª®¬¯®¥â â ª¦¥ ¨á¯®«ì-

§ã¥â remdiet.dll, ® ¯à®æ¥áá ¢ª«îç¥¨ï ¢ á®áâ ¢ ¯à¨«®¦¥¨ï ã¤ -

«¥®© ª®áã«ìâ æ¨¨ áâ ®¢¨âáï ¡®«¥¥ ¢¨§ã «ìë¬. �¥®¡å®¤¨¬®

¢ á¢®©áâ¢ å ª®¬¯®¥â  ãª § âì CALLBACK-¯à®æ¥¤ãàë á®®â¢¥â-

áâ¢ãîé¥£® â¨¯  ¨«¨ ¦¥ Datasource ¤«ï  ¢â®¬ â¨ç¥áª®£® á®¥¤¨¥-

¨ï á ¥ª®â®à®© â ¡«¨æ¥© ¢ Delphi.

� �á¯®«ì§®¢ ¨¥ ¢áâà®¥®© à¥ «¨§ æ¨¨ CORBA ¤«ï ¤®áâã¯  ¥¯®-

áà¥¤áâ¢¥® ª ¬¥¥¤¦¥àã ¨áâàã¬¥â à¨ï. �â®â ¯®¤å®¤ ®âªàë¢ ¥â

 ¨¡®«¥¥ è¨à®ª¨¥ ¢®§¬®¦®áâ¨, â ª ª ª áâ ®¢¨âáï ¢®§¬®¦ë¬

à¥ «¨§®¢ë¢ âì   Delphi ¥¯®áà¥¤áâ¢¥® ª®¬¯®¥âë ¨áâàã¬¥-

â à¨ï, ®¤ ª®, ¤ ë© ¯®¤å®¤ ¢ à ¬ª å ¤¨¯«®¬®© à ¡®âë à¥ «¨-

§®¢  ¥ ¡ë« ¢¢¨¤ã â®£®, çâ® à¥ «¨§ æ¨ï CORBA ¢ Delphi ¢¥áì¬ 

®â«¨ç ¥âáï ®â áâ ¤ àâ  ¨ ¯®ª  ¥é¥ ¥ ¯®«®áâìî ãáâ®ï« áì.

2.2.11. �®¯®«¨â¥«ìë¥ ª®¬¯®¥âë ¤«ï á®§¤ ¨ï

¢áâà ¨¢ ¥¬ëå íªá¯¥àâëå á¨áâ¥¬

Ǳà¨ á®§¤ ¨¨ à¥ «ìëå ¨ä®à¬ æ¨®®-¨â¥««¥ªâã «ìëå á¨áâ¥¬ á

ã¤ «¥®© ª®áã«ìâ æ¨¥©, ®á®¡¥® á¨áâ¥¬ ª®¬¬¥àç¥áª®©  ¯à ¢«¥®-
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áâ¨, ¬®¦¥â ®ª § âìáï ã¤®¡ë¬ á ¡¤¨âì á¨áâ¥¬ã ¥ª®â®à®© ¢áâà®¥®©

(embedded) íªá¯¥àâ®© á¨áâ¥¬®© á ®£à ¨ç¥ë¬¨ ¢®§¬®¦®áâï¬¨ ¨«¨

¥¤®áâ â®ç® ¢ëá®ª¨¬ ª ç¥áâ¢®¬ ª®áã«ìâ æ¨¨, ¯à¨ íâ®¬ ¯à¥¤®áâ ¢¨¢

¥¬ã ¤®áâã¯ ª ¡®«¥¥ ª ç¥áâ¢¥®©, ®¡®¢«ï¥¬®© ¡ §¥ § ¨© ¯®áà¥¤áâ¢®¬

ã¤ «¥®© ª®áã«ìâ æ¨¨.

�«ï á®§¤ ¨ï ¢áâà ¨¢ ¥¬ëå íªá¯¥àâëå á¨áâ¥¬ ¡ë«¨ ¯à¥¤«®¦¥ë

à §«¨çë¥ ¯®¤å®¤ë, ®¤¨ ¨§ ª®â®àëå á®áâ®¨â ¢ ®ä®à¬«¥¨¨ íªá¯¥àâ®©

á¨áâ¥¬ë ¢ ¢¨¤¥ ¡¨¡«¨®â¥ª¨, ¯®¤ª«îç ¥¬®© ª ®á®¢®© ¯à®£à ¬¬¥ [5, 6].

Ǳà¨ íâ®¬ á¨áâ¥¬  á®¤¥à¦¨â ¢ ï¢®¬ ¢¨¤¥ «®ª «ìãî ª®¯¨î ¡ §ë § ¨©

á ¢®§¬®¦®áâìî ¬®¤¨ä¨ª æ¨¨ ¯®«ì§®¢ â¥«¥¬. � ª®© ¯®¤å®¤, ¯® áãâ¨

¤¥« , ¯à¥¤áâ ¢«ï¥â á®¡®© ¨â¥£à æ¨î ¯®«®æ¥®© íªá¯¥àâ®© á¨áâ¥¬ë

¢ ¨ä®à¬ æ¨®ãî.

� ¤ ®© à ¡®â¥ ¯à¥¤« £ ¥âáï  «ìâ¥à â¨¢ë© ¯®¤å®¤, ª®â®àë© á®-

áâ®¨â ¢ £¥¥à æ¨¨ ¯® ¡ §¥ § ¨© ¯à®£à ¬¬®£® ª®¤    ï§ëª¥ ¢ëá®ª®£®

ãà®¢ï, ¢ë¯®«ïîé¥£® ¯à®æ¥áá ¢ë¢®¤ . Ǳà¨ íâ®¬ ¯à ¢¨«  ¡ §ë § ¨©

¯¥à¥¢®¤ïâáï ¢® äà £¬¥âë ª®¤ , ¨ ¯®«ãç¥ë© ª®¤ ¢ª«îç ¥âáï ¢ ¨ä®à-

¬ æ¨®ãî á¨áâ¥¬ã ª ª ¥®âê¥¬«¨¬ ï ç áâì. �â¥««¥ªâã «ì ï ª®¬-

¯®¥â  ¢ â ª®© ¨ä®à¬ æ¨®®© á¨áâ¥¬¥ ï¢«ï¥âáï ¯®«®áâìî ¢áâà®-

¥®©,   ¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¤®áâ â®ç® á«®¦ãî á ¬®áâ®ïâ¥«ìãî

á¨áâ¥¬ã.

� ¤®áâ®¨áâ¢ ¬ â ª®£® ¯®¤å®¤  ¬®¦® ®â¥áâ¨:

� �«ï áà ¢¨â¥«ì® ¥¡®«ìè¨å ¡ § § ¨© (  ª â ª®¢ë¬ ª ª ¯à -

¢¨«® ¨ ®â®áïâáï â®â ª« áá "¯®«ã¤¥¬®áâà æ¨®ëå" á¨áâ¥¬, ª®-

â®àë¥ ã¤®¡® ¤¥« âì ¢áâà®¥ë¬¨) ®¡ê¥¬ ¯®«ãç¥®£® ¯à®£à ¬¬-

®£® ª®¤  ¬®¦¥â ãáâã¯ âì ¯®«®äãªæ¨® «ì®© íªá¯¥àâ®© á¨-

áâ¥¬¥ á à §¤¥«ìë¬ ¯à®æ¥áá®à®¬ ¢ë¢®¤  ¨ ¡ §®© § ¨© §  áç¥â

â®£®, çâ® íª®®¬¨âáï ç áâì á¨áâ¥¬ë, ®â¢¥âáâ¢¥ ï §  ®¯¥à æ¨¨

¢¢®¤ -¢ë¢®¤ , ¯¥à¥¢®¤ ¯à ¢¨« ¢® ¢ãâà¥¥¥ ¯à¥¤áâ ¢«¥¨¥ ¨ â.¤.

� � ª ª ª ¯à ¢¨«  âà á«¨àãîâáï ¢ á«®¦®¯®¨¬ ¥¬ë© ª®¤   ï§ë-

ª¥ ¯à®£à ¬¬¨à®¢ ¨ï, â® § ¤ ç  ¢ë¤¥«¥¨ï ¨áå®¤®£® â¥ªáâ  ¡ §ë

§ ¨© ¨§ £®â®¢®© á¨áâ¥¬ë áãé¥áâ¢¥® ãá«®¦ï¥âáï.

� Ǳà®£à ¬¬ ï á¨áâ¥¬  á® ¢áâà®¥®© â ª¨¬ ®¡à §®¬ ¨â¥««¥ªâã-

 «ì®© ª®¬¯®¥â®© ï¢«ï¥âáï ¥¤¥«¨¬ë¬ ¯à®¤ãªâ®¬ ¨, á«¥¤®¢ -
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â¥«ì®, ¯à®é¥ ¢ ãáâ ®¢ª¥, â ª ª ª ¥ âà¥¡ã¥âáï ãáâ  ¢«¨¢ âì

¤®¯®«¨â¥«ìë¥ runtime-ª®¬¯®¥âë íªá¯¥àâ®© á¨áâ¥¬ë.

�«ï à¥ «¨§ æ¨¨ â ª®£® ¯®¤å®¤  ¢ à ¬ª å ¨áâàã¬¥â à¨ï ¡ë« à¥ -

«¨§®¢  àï¤ ãâ¨«¨â (¢ á®áâ ¢¥ ¯ ª¥â  com.shwars.diet.trans) ¤«ï ¯à¥-

®¡à §®¢ ¨ï ¯®â®ª  ¤¨ ¬¨ç¥áª¨å § ¨© ¢ ¯à®£à ¬¬ë© ª®¤   à §-

«¨çëå ï§ëª å ¯à®£à ¬¬¨à®¢ ¨ï, á®®â¢¥âáâ¢ãîé¨© ¯à®¢¥¤¥¨î  ¤

¤ ë¬¨ § ¨ï¬¨ ®¡à â®£® ¢ë¢®¤ . �à ¢¨â¥«ì ï «¥£ª®áâì à¥ «¨§ -

æ¨¨ â ª¨å ãâ¨«¨â ¨ ª®¬¯ ªâ®áâì £¥¥à¨àã¥¬®£® ¨¬¨ ª®¤  ®¡êïáï¥âáï

¯à®áâ®â®© ¨á¯®«ì§ã¥¬®© áâà â¥£¨¨ ¢ë¢®¤  ¨ ¬¥å ¨§¬®¢ ¯à¥¤áâ ¢«¥¨ï

§ ¨©. � íâ¨¬ ãâ¨«¨â ¬ ®â®áïâáï genDelphi (¢ëå®¤®© ª®¤ ¯à¥¤áâ -

¢«ï¥â á®¡®© ObjectPascal á ¨á¯®«ì§®¢ ¨¥¬ Delphi Runtime) ¨ genC (¤«ï

£¥¥à¨à®¢ ¨ï ª®¤    ï§ëª¥ �¨).

2.3. �á¯®«ì§®¢ ¨¥ ¨áâàã¬¥â à¨ï ¤«ï à¥-

è¥¨ï ¯à¨ª« ¤ëå § ¤ ç

� §à ¡®â ë© ¢ à ¬ª å ¤ ®© à ¡®âë ¨áâàã¬¥â à¨© ï¢«ï¥âáï

¨áâàã¬¥â®¬ ¤«ï á®§¤ ¨ï   ¥£® ®á®¢¥ ª®ªà¥âëå ¯à¨ª« ¤ëå á¨-

áâ¥¬. � ¤ ®¬ à §¤¥«¥ ¡ã¤ãâ ªà âª® ®¯¨á ë¥ á®§¤ ë¥  ¢â®à®¬ ¯à®-

¥ªâë, ¢ë¯®«¥ë¥   ®á®¢¥ ¨áâàã¬¥â à¨ï,   â ª¦¥ á®®¡à ¦¥¨ï ¯®

à¥ «¨§ æ¨¨ ¥ª®â®àëå ¤àã£¨å ¯à®¥ªâ®¢ á ¨á¯®«ì§®¢ ¨¥¬ à á¯à¥¤¥«¥-

®£® ¢ë¢®¤ .

2.3.1. �®¤¥«ì ï ¡ §  § ¨© ¯® ¤¨ £®áâ¨ª¥ ¡®«ì-

ëå á § ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë

� ª ç¥áâ¢¥ ¬®¤¥«ì®© ¡ §ë § ¨© ¤«ï  ¯à®¡ æ¨¨ ¨áâàã¬¥â à¨ï

¡ë«  à §à ¡®â   ¡ §  § ¨© ¤¨ £®áâ¨ª¨ ¡®«ìëå á § ¡®«¥¢ ¨ï¬¨

¯à¥¤áâ â¥«ì®© ¦¥«¥§ë. � §à ¡®âª  ¢ë¯®«ï« áì á®¢¬¥áâ® á ¢à ç®¬

�®áã¤ àáâ¢¥®© ª«¨¨ç¥áª®© ¡®«ì¨æë ¨¬. �.Ǳ.�®âª¨  �ãªìï®¢ë¬

�.�. (íªá¯¥àâ) ¨  á¯¨à â®¬ ��� � ¢¥¤¥¥¢ë¬ �.�. (¨¦¥¥à ¯® § ¨-

ï¬) ¢ à ¬ª å ¤®£®¢®à .

� §  § ¨© á®áâ®¨â ¨§ âà¥å ¥§ ¢¨á¨¬ëå ç áâ¥©, ®ä®à¬«¥ëå ¢

¢¨¤¥ ¨¤¨¢¨¤ã «ìëå ª®¬¯®¥â:
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� �ëà ¡®âª  ¯à¥¤¢ à¨â¥«ì®£® ¤¨ £®§    ®á®¢ ¨¨ áã¡ê¥ªâ¨¢-

ëå á¨¬¯â®¬®¢ ¯ æ¨¥â .

� �ëà ¡®âª  ãâ®ç¥®£® ¤¨ £®§    ®á®¢ ¨¨ ®á¬®âà  ¨ ¨áâàã-

¬¥â «ìëå â¥áâ®¢.

� �ëà ¡®âª  à¥ª®¬¥¤ æ¨© ª «¥ç¥¨î.

� §  § ¨© ¯à¥¤áâ ¢«ï¥â á®¡®© § ª®ç¥ë© ¬®¤ã«ì ¯® ¤¨ £®áâ¨ª¥

®¯à¥¤¥«¥®£® ª« áá  § ¡®«¥¢ ¨© ¨ ¬®¦¥â á®¢¬¥áâ® á   «®£¨çë¬¨

¬®¤ã«ï¬¨ ¤àã£®© â¥¬ â¨ª¨ ¢ëáâã¯ âì ª ª á®áâ ¢ ï ç áâì á¨áâ¥¬ë ®¡-

é¥© ¤¨ £®áâ¨ª¨.

2.3.2. �ä®à¬ æ¨®®-ãç¥â ï á¨áâ¥¬  ¤¨ £®áâ¨ª¨

¡®«ìëå á § ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥-

«¥§ë

�  ®á®¢¥ à §à ¡®â ®© ¡ §ë § ¨© á®¢¬¥áâ® á �ãªìï®¢ë¬

�.�. (íªá¯¥àâ) ¨ � ¢¥¤¥¥¢ë¬ �.�. (¨¦¥¥à ¯® § ¨ï¬) ¡ë«  á®§¤ -

  ¨ä®à¬ æ¨®®-ãç¥â ï á¨áâ¥¬  ¤¨ £®áâ¨ª¨ ¡®«ìëå á § ¡®«¥¢ -

¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë, ª®â®à ï ¢  áâ®ïé¥¥ ¢à¥¬ï ¨á¯®«ì§ã¥â-

áï ¢ «¥ç¥¡®© ¯à ªâ¨ª¥ ®â¤¥«¥¨ï ãà®«®£¨¨ ��� ¨¬. �.Ǳ.�®âª¨  [2].

�¨áâ¥¬  ®áãé¥áâ¢«ï¥â ¨¤¥â¨ä¨ª æ¨î § ¡®«¥¢ ¨ï ¯à®áâ âë á ¯®¤à®¡-

®© ¯®áâ ®¢ª®© ¤¨ £®§  ¨ ¢ëà ¡®âª®© à¥ª®¬¥¤ æ¨© ¯® ¯à¨¬¥¥¨î

à §«¨çëå ¬¥â®¤®¢ ®¯¥à â¨¢®£® (âà áãà¥âà «ì ï à¥§¥ªæ¨ï, « §¥à®¥

¢®§¤¥©áâ¢¨¥ «¨¡® ®âªàëâ®¥ ¢¬¥è â¥«ìáâ¢®) ¨ ª®á¥à¢ â¨¢®£® «¥ç¥¨ï.

�¨áâ¥¬  á®¤¥à¦¨â ¨âã¨â¨¢ë© ¯®«ì§®¢ â¥«ìáª¨© ¨â¥àä¥©á, ®¡¥á-

¯¥ç¨¢ ¥â ¯à®£à ¬¬ãî ¯®¤¤¥à¦ªã ¡ §ë ¤ ëå ¯ æ¨¥â®¢, «¥£ª® ¨-

â¥£à¨àã¥âáï ¢ áãé¥áâ¢ãîé¨© ¤®ªã¬¥â®®¡®à®â ¨ ¯®§¢®«ï¥â ¯à®¢®¤¨âì

¤¨ £®áâ¨ªã ¨ ¢ëà ¡®âªã à¥ª®¬¥¤ æ¨©   ®á®¢ ¨¨ á®¤¥à¦ é¨åáï ¢

¡ §¥ ¤ ëå á¢¥¤¥¨© á ¨á¯®«ì§®¢ ¨¥¬ ¢áâà®¥®© ¡ §ë § ¨© ¨«¨

ã¤ «¥®© ª®áã«ìâ æ¨¨   ®á®¢¥ ¨áâàã¬¥â à¨ï. �áâà®¥ ï ¡ § 

§ ¨© ¨á¯®«ì§ã¥â ®à¨£¨ «ìãî ¬¥â®¤¨ªã, ®¯¨á ãî ¢ à §¤¥«¥ 2.2.11.

�®«¥¥ ¯®¤à®¡ ï ¨ä®à¬ æ¨ï ® á¨áâ¥¬¥ á®¤¥à¦¨âáï ¢ [2].
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�¨á. 15. �ªà ë¥ ä®à¬ë ãç¥â®-¤¨ £®áâ¨ç¥áª®© ¯à®£à ¬¬ë

2.3.3. �¡ ¨â¥««¥ªâã «ì®©  ¢¨£ æ¨¨ ¢ �â¥à¥â

� ª ç¥áâ¢¥ ¥é¥ ®¤®© ¯®â¥æ¨ «ì®© ®¡« áâ¨ ¯à¨¬¥¥¨ï ¨áâàã-

¬¥â à¨ï ¯à¨¢¥¤¥¬ ¯à¨¬¥à ¨â¥««¥ªâã «ì®£® ¯®¨áª  ¢ �â¥à¥â. �â®â

¯à¨¬¥à ¯à¨¢®¤¨âáï «¨èì ª ª ¢®§¬®¦®¥  ¯à ¢«¥¨¥ ¤ «ì¥©è¥© à -

¡®âë ¯® ¯à¨¬¥¥¨î ¨áâàã¬¥â à¨ï ¢ à¥ «ìëå ¯à®¥ªâ å, ¨ á®®â¢¥â-

áâ¢ãîé ï â¥å®«®£¨ï ¥ ¡ë«   ¯à®¡¨à®¢    ¢â®à®¬.

�¤  ¨§ ®á®¢®¯®« £ îé¨å ¯à®¡«¥¬ ¢á¥¬¨à®© ¯ ãâ¨ë | á«®¦-

®áâì ¯®¨áª  ã¦®© ¨ä®à¬ æ¨¨. �âà ¨çª¨ ¢á¥¬¨à®© ¯ ãâ¨ë ®á®-

¡¥ë â¥¬, çâ®, ¯®¬¨¬® á®¡áâ¢¥®  ¯®«¥¨ï, ®¨ á®¤¥à¦ â ¥ª®â®àãî

¤®¯®«¨â¥«ìãî á¥¬ â¨ç¥áªãî ¬¥â ¨ä®à¬ æ¨î (§ ¨ï) ®  ¯®«¥-

¨¨ ¢ ¢¨¤¥ ááë«®ª   ¤àã£¨¥ à¥«¥¢ âë¥ à¥áãàáë. � ª¨¬ ®¡à §®¬, ¢¥áì

 ¡®à ¨ä®à¬ æ¨¨ ¢ á¥â¨ ¯à¥¤áâ ¢«ï¥â á®¡®© á«®¦ãî áâàãªâãàã ¢ ¢¨-

¤¥ ¬®£®äãªæ¨® «ì®£® £à ä , ¤ã£¨ ª®â®à®£® (á¢ï§¨) ¨¬¥îâ à §ãî

¯à¨à®¤ã ¨ ¬®£ãâ ®¯¨áë¢ âì à §«¨çë¥ á¥¬ â¨ç¥áª¨¥ ®â®è¥¨ï: á¨®-

¨¬¨î, ®¬®¨¬¨î, â ªá®®¬¨î ¨ ¤à.

�¤ ª®, â ª®¥ ¯à¥¤áâ ¢«¥¨¥ ¥ ¯®¬®£ ¥â, ª®£¤  ã¦®  ©â¨ ¢¯®«¥

ª®ªà¥âãî ¨ä®à¬ æ¨î. � íâ®¬ á«ãç ¥ ¯à¨å®¤¨âáï ¯à¨¡¥£ âì ª ª®-
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â¥ªáâ®¬ã ¯®¨áªã, ª®â®àë© ¥ ¢á¥£¤  ¤ ¥â å®à®è¨¥ à¥§ã«ìâ âë ¨§-§ 

¢®§¬®¦®© á¨®¨¬¨ç®áâ¨ ªà¨â¥à¨¥¢ ¯®¨áª . Ǳ®¨áª ¥ç¥âª®© ¨ä®à-

¬ æ¨¨ (â.¥. ¨ä®à¬ æ¨¨, ¤«ï ª®â®à®© á«®¦® áä®à¬ã«¨à®¢ âì ªà¨â¥à¨¨

¯®¨áª  ¢ ¢¨¤¥ ª«îç¥¢ëå á«®¢) § ¨¬ ¥â ¤®«£®¥ ¢à¥¬ï, â ª ª ª ¥®¡å®-

¤¨¬® ¯ãâ¥è¥áâ¢®¢ âì ¯® æ¥«®¬ã àï¤ã ¢¥àè¨ £à ä .

�¤¨¬ ¨§ ¯®¤å®¤®¢ ª à¥è¥¨î ®¯¨á ëå ¯à®¡«¥¬ ¬®¦¥â ¡ëâì ¯à¥¤-

áâ ¢«¥¨¥ § ¨© ®  ¯®«¥¨¨ áâà ¨æ ¢ ï¢®¬ ¢¨¤¥,   ¥ â®«ìª® ª®á-

¢¥® ¢ ¢¨¤¥ ááë«®ª. � ª®© ¯®¤å®¤ ¡ã¤¥â ¢ª«îç âì ¢ á¥¡ï ¯®¤¤¥à¦ -

¨¥   ª ¦¤®¬ ã§«¥ «®ª «ì®© ¡ §ë § ¨© ®  ¯®«¥¨¨ ã§«  ¢ á®-

®â¢¥âáâ¢¨¨ á ¥ª®â®àë¬ áâ ¤ àâ®¬ (®â®«®£¨¥©). � ª¨¥ ¡ §ë § ¨©

¤®«¦ë ®¯¥à¨à®¢ âì ¥ª®â®àë¬¨ ®¡é¨¬¨ ¢å®¤ë¬¨  âà¨¡ãâ ¬¨, § ¤ -

îé¨¬¨ ªà¨â¥à¨¨ ¯®¨áª  ( ¯à¨¬¥à, ª« áá¨ä¨ª æ¨ï ®¡« áâ¨ § ¨©),

  ¢ ¯à®æ¥áá¥ ¨¤¥â¨ä¨ª æ¨¨ ¯®¤å®¤ïé¨å à¥áãàá®¢ § ¤ ¢ âì  ¢®¤ïé¨¥

¢®¯à®áë. � á¯à¥¤¥«¥ë© ¢ë¢®¤ ¢ â ª¨å ¡ § å § ¨© ¯®§¢®«¨â  å®-

¤¨âì ¤¥©áâ¢¨â¥«ì® à¥«¥¢ âë¥ áâà ¨çª¨ ¤ ¦¥ ¯® ¥ç¥âª¨¬ § ¯à®á ¬

¯®«ì§®¢ â¥«¥©.

�á®¢ ï ¯à®¡«¥¬  ®¯¨á ®© ¬¥â®¤¨ª¨ á®áâ®¨â ¢ ¥®¡å®¤¨¬®áâ¨ á®-

§¤ ¨ï ¡ §ë § ¨© ®¡ ã§« å á¥â¨, çâ® ¯à¥¤áâ ¢«ï¥â á®¡®© çà¥§¢ëç ©®

âàã¤®¥¬ªãî § ¤ çã. �â®à ï ¯à®¡«¥¬  | ¥íää¥ªâ¨¢®áâì à á¯à¥¤¥«¥-

®£® ¢ë¢®¤  ¯à¨ ¡®«ìè®¬ ç¨á«¥ ã§«®¢ | ¬®¦¥â ¡ëâì ç áâ¨ç® à¥è¥ 

§  áç¥â ¨á¯®«ì§®¢ ¨ï ¢ë¢®¤    áâ®à®¥ á¥à¢¥à  (¢ íâ®¬ á«ãç ¥ ª ¦-

¤®¬ã á¥à¢¥àã  ¢¨£ æ¨®ëå ¡ § § ¨© ¯à¨¤¥âáï ¥é¥ ¨ ¯®¤¤¥à¦¨¢ âì

á¢®© ¯à®æ¥áá®à ¢ë¢®¤ ),   â ª¦¥ §  áç¥â ¢ë¡®à  ¯®¤á¥£¬¥â®¢ ¡ § § ¨©

   ç «ì®¬ íâ ¯¥ ¢ § ¢¨á¨¬®áâ¨ ®â â¥¬ â¨ç¥áª®© ®¡« áâ¨ ¯®¨áª .

� áá¬®âà¥ ï â¥å®«®£¨ï ¯®ª  ¥é¥ ¤ «¥ª  ®â ¯à ªâ¨ç¥áª®£® ¯à¨¬¥-

¥¨ï ¢ £«®¡ «ì®¬ ¬ áèâ ¡¥ á¥â¨, ®¤ ª® ¬®¦¥â ¢¯®«¥ ¯à¨¬¥ïâìáï

¤«ï ¨â¥««¥ªâã «ì®©  ¢¨£ æ¨¨ ¢ à ¬ª å ®¤®£® ã§« . � «ì¥©è ï

à §à ¡®âª  â ª®© ¬¥â®¤¨ª¨ ¨ á®§¤ ¨¥ á®®â¢¥âáâ¢ãîé¥£® ¯à®£à ¬¬®£®

®¡¥á¯¥ç¥¨ï ¬®¦¥â áâ âì ¯à¥¤¬¥â®¬ á ¬®áâ®ïâ¥«ìëå ¨áá«¥¤®¢ ¨©.
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�« ¢  3.

�ª®®¬¨ç¥áª ï ç áâì

�  áâ®ïé¥¥, âàã¤®¥ ¤«ï  è¥© áâà ë ¢à¥¬ï, ¯à¨ á®§¤ ¨¨ ®¢®©

á¨áâ¥¬ë ¥¢®«ì® § ¤ã¬ë¢ ¥èìáï ®¡ íª®®¬¨ç¥áª¨å  á¯¥ªâ å ¥¥ ¯à¨-

¬¥¥¨ï. � ãá«®¢¨ïå ª®ªãà¥æ¨¨ âàã¤® ¯®§¢®«¨âì á¥¡¥ § ¨¬ âìáï

á®§¤ ¨¥¬ ¯à®£à ¬¬®£® ¯à®¤ãªâ , ¥  å®¤ïé¥£® á¥¡¥ íää¥ªâ¨¢®£® ¨

¯à¨¡ë«ì®£® ¯à¨¬¥¥¨ï.

� §à ¡ âë¢ ¥¬ë© ¢ à ¬ª å ¤¨¯«®¬®£® ¯à®¥ªâ  ¯à®¤ãªâ  ¯à ¢«¥

áª®à¥¥ ¥   ¥¯®áà¥¤áâ¢¥®¥ ¨á¯®«ì§®¢ ¨¥,   á«ã¦¨â ¤«ï á®§¤ ¨ï

á«®¦ëå à á¯à¥¤¥«¥ëå á¨áâ¥¬, ¯à¨®áïé¨å íª®®¬¨ç¥áªãî ¯®«ì§ã.

Ǳ®íâ®¬ã ¢ ¯¥à¢®¬ à §¤¥«¥ ¤ ®© £« ¢ë ¬ë à áá¬®âà¨¬ ®¡é¨¥ á®®¡à -

¦¥¨ï ¯® ¯®¢®¤ã íää¥ªâ¨¢®áâ¨ à á¯à¥¤¥«¥¨ï ¤¥ïâ¥«ì®áâ¨ ¢®®¡é¥.

�â®â  à£ã¬¥â ¢ ç áâ®áâ¨ ¯®ª ¦¥â ¢ ¦®áâì á®§¤ ¨ï á¨áâ¥¬ ¯®¤¤¥à¦-

ª¨ à á¯à¥¤¥«¥®© ¤¥ïâ¥«ì®áâ¨, ¢ â®¬ ç¨á«¥ ¨ ¨â¥««¥ªâã «ìëå á¨-

áâ¥¬. �® ¢â®à®¬ à §¤¥«¥ ¡ã¤ãâ à áá¬®âà¥ë ¡®«¥¥ ¯à £¬ â¨ç¥áª¨¥ á®-

®¡à ¦¥¨ï ® ¯à¨¬¥¥¨¨ ã¤ «¥®© ª®áã«ìâ æ¨¨   ¯à ªâ¨ª¥.

3.1. �¡ íª®®¬¨ç¥áª®¬ íää¥ªâ¥ à á¯à¥¤¥-

«¥¨ï

�®¯à®á ®¡ íª®®¬¨ç¥áª®¬ íää¥ªâ¥ à á¯à¥¤¥«¥¨ï ¥à §àë¢® á¢ï-

§  á ¢®¯à®á®¬ á¯¥æ¨ «¨§ æ¨¨. � á¯à¥¤¥«¥¨¥ ¤¥ïâ¥«ì®áâ¨ ®§ ç ¥â ¢

¯¥à¢ãî ®ç¥à¥¤ì á¯¥æ¨ «¨§ æ¨î ª ¦¤®£® ã§«  à á¯à¥¤¥«¥®© á¨áâ¥¬ë

  ®¯à¥¤¥«¥®© ¤¥ïâ¥«ì®áâ¨.

�®£« á® ¨§¢¥áâ®¬ã íª®®¬¨ç¥áª®¬ã § ª®ã ®â®á¨â¥«ì®£®
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¯à¥¨¬ãé¥áâ¢  (Law of Comparative Advantage) [29], ¥á«¨ ã ®¤®£® ã§« 

¥áâì ®â®á¨â¥«ì®¥ ¯à¥¨¬ãé¥áâ¢® ¢ ¯à®¨§¢®¤áâ¢¥ ®¯à¥¤¥«¥®£® ¯à®-

¤ãªâ  (¢ á¬ëá«¥ à¥áãàá®¥¬ª®áâ¨ ¯à®¨§¢®¤áâ¢  ®¤®© ¥¤¨¨æë),   ã ¤àã-

£®£® | ¢ ¯à®¨§¢®¤áâ¢¥ ¤àã£®£® ¯à®¤ãªâ , â®  ¨¡®«ìè¥© íª®®¬¨ç¥áª®©

íää¥ªâ¨¢®áâ¨ ¬®¦® ¤®¡¨âìáï ¯ãâ¥¬ ¯®«®© á¯¥æ¨ «¨§ æ¨¨ ª ¦¤®£®

ã§«    ¯à®¤ãªâ¥, ¢ ª®â®à®¬ ã ¥£® ¥áâì ®â®á¨â¥«ì®¥ ¯à¥¨¬ãé¥áâ¢®.

Ǳà¨ íâ®¬  ¡á®«îâ®¥ ¯à¥¨¬ãé¥áâ¢®, â.¥. ã¬¥¨¥ ¨§£®â ¢«¨¢ âì ¯à®¤ãªâ

á ¬¥ìè¨¬¨ à áå®¤ ¬¨, à®«¨ ¥ ¨£à ¥â. � ë© § ª®, ®¤ ª®, á¯à ¢¥¤-

«¨¢ â®«ìª® ¢ ®âáãâáâ¢¨¥ âà á¯®àâëå à áå®¤®¢.

�  áâ®ïé¥¥ ¢à¥¬ï ¥áâì ®¤  áä¥à , ¢ ª®â®à®© âà á¯®àâë¥ à á-

å®¤ë ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ãîâ | íâ® áä¥à  ¨ä®à¬ æ¨®ëå ãá«ã£.

�¥©áâ¢¨â¥«ì®, áâ®¨¬®áâì ¯¥à¥¤ ç¨ ¨ä®à¬ æ¨¨ ¯® £¥®£à ä¨ç¥áª¨ ã¤ -

«¥ë¬ à¥£¨® ¬ ¯® á¥â¨ �â¥à¥â çà¥§¢ëç ©® ¬ « . Ǳ®íâ®¬ã ¢ áä¥-

à¥ ¨ä®à¬ æ¨®ëå ãá«ã£ è¨à®ª®¥ à á¯à®áâà ¥¨¥ ¯à¨®¡à¥â îâ â..

¢¨àâã «ìë¥ ª®à¯®à æ¨¨ | à á¯à¥¤¥«¥ë¥ áâàãªâãàë, ¢ ª®â®àëå

ãá«ã£¨ ¯à¥¤®áâ ¢«ïîâáï ¢ «î¡®¬ £¥®£à ä¨ç¥áª®¬ à¥£¨®¥ ¢¥ § ¢¨á¨¬®-

áâ¨ ®â â®£®, ¢ ª ª®¬ à¥£¨®¥  å®¤¨âáï ¯®áâ ¢é¨ª ãá«ã£. � ¯®á«¥¤¨¥ £®-

¤ë ¨¬¥¥âáï â¥¤¥æ¨ï à á¯à®áâà ¥¨ï ¢¨àâã «ìëå ª®à¯®à æ¨© ¢ ¯à®-

¨§¢®¤áâ¢¥ãî ¨ ¯à®¬ëè«¥ãî áä¥àë, ¨ á®§¤ îâáï â.. ¢¨àâã «ìë¥

¯à®¨§¢®¤áâ¢¥ë¥ (¯à®¬ëè«¥ë¥) ª®à¯®à æ¨¨ [28]. �â® áâ «®

¢®§¬®¦® ¡« £®¤ àï à §¢¨â¨î áà¥¤áâ¢ ª®¬¯ ªâ®£® ¨â¥««¥ªâã «ì-

®£® ¯à®¨§¢®¤áâ¢  | áâ ª®¢, á¯®á®¡ëå ¢®á¯à®¨§¢¥áâ¨ ¨§¤¥«¨¥ ¯®

¥£® í«¥ªâà®®¬ã ¬ ª¥âã ¡¥§ ç¥«®¢¥ç¥áª®£® ¢¬¥è â¥«ìáâ¢  §  ª®à®âª¨©

áà®ª.

�«ï ®¡¥á¯¥ç¥¨ï ¤¥ïâ¥«ì®áâ¨ ¢¨àâã «ì®© ª®à¯®à æ¨¨ ¯®âà¥¡ãîâ-

áï á®®â¢¥âáâ¢ãîé¨¥ à á¯à¥¤¥«¥ë¥ ¨ä®à¬ æ¨®ë¥ á¨áâ¥¬ë, ¢ â®¬

ç¨á«¥ ¨â¥««¥ªâã «ìë¥. �¬¥® à á¯à¥¤¥«¥ë¥ ¨â¥««¥ªâã «ìë¥

á¨áâ¥¬ë ¯®¬®£ãâ  ¢â®¬ â¨ç¥áª¨ ¢ë¡à âì ®¯â¨¬ «ì®¥ ¬¥áâ® ¯à®¨§¢®¤-

áâ¢  â®£® ¨«¨ ¨®£® ¯à®¤ãªâ  áà¥¤¨ ¨¬¥îé¨åáï ¢  «¨ç¨¨, ¯®¤áª § âì

âà¥¡ã¥¬ë¥ ¬¥â®¤ë ¨§£®â®¢«¥¨ï ¨ á¯à®£®§¨à®¢ âì áâ®¨¬®áâì.
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3.2. �ª®®¬¨ç¥áª¨¥  á¯¥ªâë ¨á¯®«ì§®¢ ¨ï

ã¤ «¥®© ª®áã«ìâ æ¨¨

Ǳà®áâ¥©è¥© ä®à¬®© ®¡¬¥  § ¨ï¬¨ ¯® á¥â¨ ï¢«ï¥áâï ã¤ «¥ ï

ª®áã«ìâ æ¨ï. Ǳà¥¨¬ãé¥áâ¢  ã¤ «¥®© ª®áã«ì æ¨¨ ¡ë«¨ ®â¬¥ç¥ë

¢ à §¤¥«¥ 1.2.1 (áâà. 28). � ¤ ®¬ à §¤¥«¥ ¯®ª ¦¥¬, çâ® ã¤ «¥ ï ª®-

áã«ìâ æ¨ï ¥á¥â ¢ á¥¡¥ íª®®¬¨ç¥áª¨¥ ¯à¥¨¬ãé¥áâ¢  ª ª ¤«ï ¯à®¤ ¢æ 

ãá«ã£ (à §à ¡®âç¨ª  ¡ §ë § ¨©), â ª ¨ ¤«ï ¯®«ì§®¢ â¥«ï.

3.2.1. Ǳà¥¨¬ãé¥áâ¢  à §à ¡®âç¨ª 

�á®¢®© íää¥ªâ ã¤ «¥®© ª®áã«ìâ æ¨¨ ¤«ï à §à ¡®âç¨ª  á®áâ®-

¨â ¢ â®¬, çâ®, ¯à¥¤®áâ ¢«ïï ã¤ «¥ãî ª®áã«ìâ æ¨î, ® ¥ â¥àï¥â ª®-

âà®«ï  ¤ á ¬®© ¡ §®© § ¨©. � ç áâ®áâ¨, ¨â¥««¥ªâã «ì ï á®¡áâ¢¥-

®áâì ¥ ¯¥à¥¤ ¥âáï ¯®ªã¯ â¥«î,   ¯¥à¥¤ ¥âáï «¨èì ®¤®ªà â ï ãá«ã-

£ . Ǳà¨ ¯à®¤ ¦¥ âà ¤¨æ¨®®© ¨â¥««¥ªâã «ì®© á¨áâ¥¬ë à §à ¡®âç¨ª

¯®«ãç ¥â ¥¥ áâ®¨¬®áâì ®¤®ªà â®, ¨ â¥àï¥â ª®âà®«ì  ¤ ¤ «ì¥©è¥©

¯à¨¡ë«ìî, ¯®«ãç¥®© ®â ¨á¯®«ì§®¢ ¨ï á¨áâ¥¬ë. Ǳà¨ íâ®¬ ã¤ «¥ ï

ª®áã«ìâ æ¨ï ¤®¯®«¨â¥«ì® ã¬¥ìè ¥â ¯à®¡«¥¬ã ¥á ªæ¨®¨à®¢ -

®£® à á¯à®áâà ¥¨ï, â ª ª ª ¯à¥¤áâ ¢«ïîé¨©  ¨¡®«ìèãî æ¥®áâì

¨â¥««¥ªâã «ìë© ¯à®¤ãªâ ¢¬¥áâ¥ á á¨áâ¥¬®© ¥ à á¯à®áâà ï¥âáï.

�áâ¥áâ¢¥®, ¥á«¨ á¨áâ¥¬  ¥ ¯®«ì§ã¥âáï ¯®¯ã«ïà®áâìî, â.¥. áà¥¤-

¥¥ ç¨á«® ¯à®¢®¤¨¬ëå ª®áã«ìâ æ¨©M ¬ «®, â® à §à ¡®âç¨ªã ¢ë£®¤¥¥

¯à®¤ âì á¨áâ¥¬ã æ¥«¨ª®¬. � íâ®¬ á«ãç ¥ ¥£® ¯®« ï ¯à¨¡ë«ì (¡¥§ ãç¥â 

à áå®¤®¢)   ®¤¨ ª®¬¯«¥ªâ ¯à®¤ ¦ ¡ã¤¥â á®áâ ¢«ïâì áâ®¨¬®áâì ª®¬-

¯«¥ªâ  P .

� á«ãç ¥ ¨á¯®«ì§®¢ ¨ï ã¤ «¥®© ª®áã«ìâ æ¨¨, ¯à¨¡ë«ì ®â ª®¬-

¯«¥ªâ  ¯à®¤ ¦ á®áâ ¢¨â P1 + P2M , £¤¥ P1|áâ®¨¬®áâì ¨ä®à¬ æ¨®®©

ç áâ¨ á¨áâ¥¬ë, P2 | áâ®¨¬®áâì ®¤®© ã¤ «¥®© ª®áã«ìâ æ¨¨. �áâ¥-

áâ¢¥® ¯à¥¤¯®«®¦¨âì, çâ® P1 < P , ¨ ®á®¢ ï ¯à¨¡ë«ì ¢ á«ãç ¥ ã¤ -

«¥®© ª®áã«ìâ æ¨¨ ¤®áâ¨£ ¥âáï â®«ìª® ¯à¨ ¡®«ìè®¬ áà¥¤¥¬ ç¨á«¥

ª®áã«ìâ æ¨©, â.¥. ¯à¨ ¯®¯ã«ïà®áâ¨ á¨áâ¥¬ë.
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3.2.2. Ǳà¥¨¬ãé¥áâ¢  ¯®«ì§®¢ â¥«ï

�«ï ¯®«ì§®¢ â¥«ï ¯à¨®¡à¥â¥¨¥ á¨áâ¥¬ë á ¢®§¬®¦®áâìî ã¤ «¥®©

ª®áã«ìâ æ¨¨ ¨¬¥¥â á«¥¤ãîé¨¥ ¯à¥¨¬ãé¥áâ¢ :

� �¥â ¥®¡å®¤¨¬®áâ¨ áà §ã ¯« â¨âì ¡®«ìèãî áã¬¬ã §  ¯®«ãî á¨-

áâ¥¬ã, ®¯« â  ¯à®¨§¢®¤¨âáï ¯®áâ¥¯¥®.

� � áå®¤ë § ¢¨áïâ ®â ç¨á«  ª®áã«ìâ æ¨©, çâ® ¯®§¢®«ï¥â áíª®®¬¨âì

¯à¨ ¬ «®¬ ç¨á«¥ ª®áã«ìâ æ¨©.

� � §  § ¨© à §à ¡®âç¨ª  ¬®¦¥â ¯à¥â¥à¯¥¢ âì ¨§¬¥¥¨ï ¨ ®¡®-

¢«¥¨ï, ¯à¨ íâ®¬ ¤«ï ¨á¯®«ì§®¢ ¨ï ®¢®© ¢¥àá¨¨ ¥â ¥®¡å®¤¨-

¬®áâ¨ ¯à¥®¡à¥â âì ®¢ãî ¯à®£à ¬¬ã.

Ǳ®á«¥¤¨© ¯ãªâ ¯®¦ «ã©  ¨¡®«¥¥ ¨â¥à¥á¥. �à ¤¨æ¨®ë¥ á¨-

áâ¥¬ë ¨¬¥îâ ®¯à¥¤¥«¥ë© áà®ª á«ã¦¡ë T , ¯®á«¥ ª®â®à®£®  ¤® ¯à¨-

®¡à¥â âì ®¢ãî á¨áâ¥¬ã ¨§-§  ¬®à «ì®£® ãáâ à¥¢ ¨ï áâ à®©. Ǳà¨ íâ®¬

ã¤¥«ìë¥ à áå®¤ë ¯®«ì§®¢ â¥«ï   ¥¤¨¨æã ¢à¥¬¥¨ à ¢ë P

T
. � á«ãç ¥

ã¤ «¥®© ª®áã«ìâ æ¨¨ ¯à¨ ç áâ®â¥ ¨á¯®«ì§®¢ ¨ï F (ª®áã«ìâ æ¨© ¢

¥¤¨¨æã ¢à¥¬¥¨) ã¤¥«ìë© à áå®¤ á®áâ ¢¨â

P1 + P2FT
T

=
P1

T
+ P2F

� ª ª ª ¢ íâ®¬ á«ãç ¥ áâ®¨¬®áâì ®¡®«®çª¨ P1 ¬ «  ¯® áà ¢¥¨î á ¢à¥-

¬¥¥¬ T , â® ã¤¥«ì ï áâ®¨¬®áâì ã¤ «¥®© ª®áã«ìâ æ¨¨ § ¢¨á¨â ¯à¥-

¦¤¥ ¢á¥£® ®â ç áâ®âë ¨á¯®«ì§®¢ ¨ï ª®áã«ìâ æ¨¨. Ǳ®íâ®¬ã ¢® ¬®£¨å

á«ãç ïå, ª®£¤  ª®áã«ìâ æ¨ï âà¥¡ã¥âáï ®ç¥ì à¥¤ª® ( ¯à¨¬¥à, ª®áã«ì-

â æ¨¨ ¯® ¢®¯à®á ¬ §¤®à®¢ìï ¢ ¯¥à¨®¤ ¡¥à¥¬¥®áâ¨) ¨«¨ ®¤®ªà â®,

¨á¯®«ì§®¢ ¨¥ ã¤ «¥®© ª®áã«ìâ æ¨¨ ªà ©¥ ®¯à ¢¤ ®.

78



� ª«îç¥¨¥

� å®¤¥ ¢ë¯®«¥¨ï ¤¨¯«®¬®© à ¡®âë á¤¥« ® á«¥¤ãîé¥¥:

� �áá«¥¤®¢ ë ¯à¨æ¨¯ë ¯®áâà®¥¨ï ¨â¥««¥ªâã «ìëå á¨áâ¥¬,

á¯®á®¡ë ¯à¥¤áâ ¢«¥¨ï § ¨©,  àå¨â¥ªâãàë á¨áâ¥¬ á ª®««¥ªâ¨¢-

ë¬ ¢ë¢®¤®¬.

� Ǳà®¢¥¤¥ áà ¢¨â¥«ìë©   «¨§ áãé¥áâ¢ãîé¨å â¥å®«®£¨© ¯®-

áâà®¥¨ï à á¯à¥¤¥«¥ëå á¨áâ¥¬.

� � áá¬®âà¥ë ®á®¢ë¥ ¯®¤å®¤ë ª ¯®áâà®¥¨î à á¯à¥¤¥«¥ëå ¨-

â¥««¥ªâã «ìëå á¨áâ¥¬: ã¤ «¥ ï ª®áã«ìâ æ¨ï,  £¥âë¥  àå¨-

â¥ªâãàë.

� Ǳà¥¤«®¦¥ ¯à¨æ¨¯ ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ì-

ëå á¨áâ¥¬   ¡ §¥ ¬®£®ª®¬¯®¥â®£® ¨áâàã¬¥â à¨ï, ®¯â¨-

¬ «ìë¥ á¯®á®¡ë ¯à¥¤áâ ¢«¥¨ï § ¨© ¢ â ª¨å á¨áâ¥¬ å.

� � á®®â¢¥âáâ¢¨¨ á íâ¨¬ ¯à¨æ¨¯®¬ á¯à®¥ªâ¨à®¢    àå¨â¥ªâãà  ¨-

áâàã¬¥â à¨ï, ¢ª«îç ï áâàãªâãàë ¤ ëå ¤«ï áâ â¨ç¥áª¨å ¨ ¤¨-

 ¬¨ç¥áª¨å § ¨©, ¨â¥àä¥©áë ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï.

� �  ï§ëª¥ Java à¥ «¨§®¢ ë ®á®¢ë¥ ª®¬¯®¥âë ¨áâàã¬¥â -

à¨ï, ¤®áâ â®çë¥ ¤«ï ¯®áâà®¥¨ï áà ¢¨â¥«ì® à §¢¨âëå ¨â¥«-

«¥ªâã «ìëå á¨áâ¥¬.

� Ǳà¥¤«®¦¥ ¯à¨æ¨¯ ¯®áâà®¥¨ï ¢áâà ¨¢ ¥¬ëå íªá¯¥àâëå á¨áâ¥¬

  ¡ §¥ ¢ëá®ª®ãà®¢¥¢®© ª®¤®£¥¥à æ¨¨.

� � §à ¡®â   ¡®à ª®¬¯®¥â®¢ ¤«ï ¨â¥£à æ¨¨ áà¥¤áâ¢ ã¤ «¥®©

ª®áã«ìâ æ¨¨ á ¨á¯®«ì§®¢ ¨¥¬ ¨áâàã¬¥â à¨ï ¢ ¨ä®à¬ æ¨®-

ë¥ á¨áâ¥¬ë.
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� �®¢¬¥áâ® á ¢à ç®¬ ¢ëáè¥© ª â¥£®à¨¨ ��� ¨¬. �.Ǳ.�®âª¨  �ã-

ªìï®¢ë¬ �.�. (íªá¯¥àâ) ¨  á¯¨à â®¬ ��� � ¢¥¤¥¥¢ë¬ �.�. (¨-

¦¥¥à ¯® § ¨ï¬) à §à ¡®â   ¡ §  § ¨© ¤¨ £®áâ¨ª¨ ¡®«ìëå

§ ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë.

� �  ¡ §¥ ¯à¥¤«®¦¥ëå ¯à¨æ¨¯®¢ á¯à®¥ªâ¨à®¢  , à §à ¡®â   ¨

¢¥¤à¥  íªá¯¥àâ ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï á¨áâ¥¬  ¤¨ £®áâ¨ª¨

¡®«ìëå § ¡®«¥¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë.

�®¢ë¬¨ à¥§ã«ìâ â ¬¨, ¢ë®á¨¬ë¬¨   § é¨âã, ï¢«ïîâáï:

� Ǳà¨æ¨¯ ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬

  ¡ §¥ ¬®£®ª®¬¯®¥â®£® ¨áâàã¬¥â à¨ï, ¯®§¢®«ïîé¨© à¥ -

«¨§®¢ë¢ âì à §«¨çë¥ ª®ä¨£ãà æ¨¨ ¢ë¢®¤  ¨ ®¡¬¥ § ¨ï¬¨

  ãà®¢¥ áâ â¨ç¥áª®£® ¨ ¤¨ ¬¨ç¥áª®£® ¯à¥¤áâ ¢«¥¨ï.

� �¥ «¨§®¢ ®¥ ¢ á®®â¢¥âáâ¢¨¨ á íâ¨¬ ¯à¨æ¨¯®¬ ¢  àå¨â¥ªâãà¥

CORBA ®à¨£¨ «ì®¥ ¯à®£à ¬¬®¥ ®¡¥á¯¥ç¥¨¥ ¨áâàã¬¥â à¨ï

¤«ï ¯®áâà®¥¨ï à á¯à¥¤¥«¥ëå ¨â¥««¥ªâã «ìëå á¨áâ¥¬.

� �¥ «¨§®¢  ï   ¡ §¥ ¨áâàã¬¥â à¨ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï

á¨áâ¥¬ , á®¤¥à¦ é ï ¢áâà®¥ãî ¡ §ã § ¨© ¨ ¢®§¬®¦®áâì ã¤ -

«¥®© ª®áã«ìâ æ¨¨ ¯®  ¡®àã à á¯à¥¤¥«¥ëå ¡ § § ¨© ¢ áà¥¤¥

¨â¥à¥â.

Ǳ®«ãç¥ë¥ à¥§ã«ìâ âë ¬®£ãâ à §¢¨¢ âìáï ¯® á«¥¤ãîé¨¬  ¯à ¢«¥-

¨ï¬:

� � áè¨à¥¨¥ ¬®¤¥«¨ ¯à¥¤áâ ¢«¥¨ï § ¨©, ¢ª«îç¥¨¥ ¢  àå¨â¥ª-

âãàã ¨áâàã¬¥â à¨ï äà¥©¬®¢ëå ª®¬¯®¥â®¢.

� �«ãçè¥¨¥ ¬¥â®¤®¢ «®£¨ç¥áª®£® ¢ë¢®¤ , ¢ ç áâ®áâ¨, ¢  ¯à ¢«¥-

¨¨  ¢â®¬ â¨§ æ¨¨ à á¯ à ««¥«¨¢ ¨ï ¯à®æ¥áá  à á¯à¥¤¥«¥®£®

¢ë¢®¤ .

� �áá«¥¤®¢ ¨¥ ¬¥â®¤®«®£¨© à §à ¡®âª¨ ¨ ¯à®¥ªâ¨à®¢ ¨ï à á¯à¥-

¤¥«¥ëå ¡ § § ¨©, ¢ â®¬ ç¨á«¥ ¥§ ¢¨á¨¬ë¬¨ íªá¯¥àâ ¬¨.

� � §à ¡®âª  ¤®¯®«¨â¥«ìëå ª®¬¯®¥â®¢ ¨áâàã¬¥â à¨ï,  ¯à¨-

¬¥à, ¥áâ¥áâ¢¥®-ï§ëª®¢®£® ¨â¥àä¥©á .
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� �®§¤ ¨¥   ¡ §¥ ¨áâàã¬¥â à¨ï ¯à¨ª« ¤ëå á¨áâ¥¬ ¨ â¥å®«®-

£¨©,  ¯à¨¬¥à, ¨â¥««¥ªâã «ì®©  ¢¨£ æ¨¨ ¢ �â¥à¥â ¨«¨ á¨-

â¥§  ¯à®£à ¬¬ ¢ à á¯à¥¤¥«¥®© ®¡ãç îé¥© á¨áâ¥¬¥ ¯® ªãàáã "�-

ä®à¬ â¨ª ".

�á®¢ë¥ à¥§ã«ìâ âë ¤¨¯«®¬®© à ¡®âë ¡ë«¨ ¯à¥¤áâ ¢«¥ë   �¥-

¦¤ã à®¤®¬  ãç®¬ á¥¬¨ à¥ "The 1st International Workshop on

Computer Science and Information Technologies" ¢ ï¢ à¥ 1999 £.

� §à ¡®â  ï  ¢â®à®¬ á®¢¬¥áâ® á �ãªìï®¢ë¬ �.�. ¨ � ¢¥¤¥¥¢ë¬

�.�.   ®á®¢ ¨¨ ¯®«ãç¥ëå ¢ à ¡®â¥ à¥§ã«ìâ â®¢ ¨ä®à¬ æ¨®®-

¨â¥««¥ªâã «ì ï ãç¥â®-¤¨ £®áâ¨ç¥áª ï á¨áâ¥¬  ¡®«ìëå á § ¡®«¥-

¢ ¨ï¬¨ ¯à¥¤áâ â¥«ì®© ¦¥«¥§ë ¢¥¤à¥  ¢ «¥ç¥¡ãî ¯à ªâ¨ªã ®â¤¥-

«¥¨ï ãà®«®£¨¨ ��� ¨¬. �.Ǳ.�®âª¨ .

Ǳã¡«¨ª æ¨¨  ¢â®à  ¯® â¥¬¥ ¤¨¯«®¬®© à ¡®âë:

1) Soshnikov D. An Approach for Creating Distributed Intelligent

Systems. In J.-C. Freytag and V. Wolfengagen, editors, Proceedings of

the 1st International Workshop on Computer Science and Information

Technologies, Moscow, Mephi Publishing, 1998. pp. 129{134.

2) �ãªìï®¢ �.�., � èª®¢¨ç �.�., � ¢¥¤¥¥¢ �.�., �®è¨ª®¢ �.�.

�ë¡®à ®¯â¨¬ «ì®£® ¬¥â®¤  âà áãà¥âà «ì®£® «¥ç¥¨ï ¡®«ì-

ëå á ¨äà ¢¥§¨ª «ì®© ®¡áâàãªæ¨¥©. �¥§¨áë 1-®© �á¥à®á¨©-

áª®©  ãç®-¯à ªâ¨ç¥áª®© ª®ä¥à¥æ¨¨ "�®¢à¥¬¥ë¥ í¤®áª®¯¨-

ç¥áª¨¥ â¥å®«®£¨¨ ¢ ãà®«®£¨¨". �à «ìáª ï ¬¥¤¨æ¨áª ï  ª ¤¥¬¨ï,

1999. (� ¯¥ç â¨).
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Ǳà¨«®¦¥¨¥ A.

�¥ªáâë ¯à®£à ¬¬

Ǳà¨«®¦¥¨¥ á®¤¥à¦¨â ®¯¨á ¨¥ ¨â¥àä¥©á®¢ ª®¬¯®¥â®¢ ¨áâàã-

¬¥â à¨ï   IDL, ¢ë¡®à®çë¥ ¨áå®¤ë¥ â¥ªáâë ª®¬¯®¥â®¢ ¨áâàã-

¬¥â à¨ï (¯®«®áâìî â¥ªáâë ¥ ¯à¨¢®¤ïâáï ¢¢¨¤ã ¡®«ìè®£® ®¡ê¥¬ ,  

â ª¦¥ ¯® á®®¡à ¦¥¨ï¬ ¥à á¯à®áâà ¥¨ï ¨â¥««¥ªâã «ì®© á®¡áâ¢¥-

®áâ¨), ¯à¨¬¥àë ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï á ¯®¬®éìî ¡¨¡«¨®â¥ª¨

¢ë§®¢®¢ ¨ ¥¯®áà¥¤áâ¢¥® ®¡à é¥¨¥¬ ª CORBA-®¡ê¥ªâ ¬.

�¯¨á ¨¥ ¨â¥àä¥©á®¢ ª®¬¯®¥â®¢ ¨áâàã-

¬¥â à¨ï   IDL

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - - */

/* ----------------------------------------------- */

module IDiet

{

// ------------------ Basic data types -------------------

typedef string String; // String implementation

// Attribute-Value pair

struct AVPair

{

String A;
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String V;

};

// Comparison

struct Comparison

{

String A;

String V;

long CompareType;

};

typedef sequence<AVPair> AVPairSeq;

typedef sequence<Comparison> ComparisonSeq;

typedef sequence<String> StringSeq;

// Production rule

struct Rule

{

long RuleType;

ComparisonSeq IF;

AVPairSeq THEN;

};

typedef long TransactionID;

// ------------------ Components -------------------

interface RuleProvider

{

TransactionID StartTransaction(in String goal);

Rule NextRule(in TransactionID TD);

boolean HasMoreRules(in TransactionID TD);

void EndTransaction(in TransactionID TD);

StringSeq GetDirectory();

String getName();

long GetInfType(); // 1 - back, 2 - forw - required types of Inference

};

interface RuleProviderFactory

{

String getName();

RuleProvider Create(in String name);

StringSeq List();

};

interface InfoProvider

{

String Get(in String attrib, in String text, in StringSeq choices);

};

interface UserInterface : InfoProvider

{

void Print(in String s);

String Read();

};

interface ProblemState

{

exception ValueAlreadySet {} ;

String Get(in String attrib);

void Set(in String attrib, in String value) raises (ValueAlreadySet);

};

interface ProblemContext : ProblemState

{

void SetRuleProvider(in RuleProvider RP);

void SetInfoProvider(in InfoProvider IP);
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void SetUserInterface(in UserInterface UI);

RuleProvider GetRuleProvider();

InfoProvider GetInfoProvider();

UserInterface GetUserInterface();

};

interface InferenceEngine

{

long GetInfType(); // get inference type: 1 - back, 2 - forw

String Get(in String goal);

void SetEnvironment(in ProblemContext PC);

String getName();

};

interface InferenceEngineFactory

{

String getName();

InferenceEngine Create(in String name);

StringSeq List();

long GetInfType(); // get inference type: 1 - back, 2 - forw

};

interface ClusterManager

{

void RegisterRuleProviderFactory(in RuleProviderFactory R);

RuleProvider GetRuleProvider(in String Name);

void RegisterInferenceEngineFactory(in InferenceEngineFactory ief);

InferenceEngine GetInferenceEngine(in String name);

InferenceEngine GetInferenceEngineByType(in long inftype);

String Get(in String theGoal, in String theRuleProvider,

in String theInfEngine, in ProblemState PS,

in UserInterface UI);

StringSeq GetRuleProviders();

String getName();

};

};

�áå®¤ë© â¥ªáâ ¯à®æ¥áá®à  ®¡à â®£® ¢ë¢®-

¤  ¨ á®®â¢¥âáâ¢ãîé¥© ä ¡à¨ª¨

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Backward Reasoning Inference Engine - BRIE - */

/* ----------------------------------------------- */

package com.shwars.diet.InferenceEngine;

import com.shwars.diet.*;

import com.shwars.util.StringArith;

import com.shwars.util.common;
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import java.util.Stack;

public class BRIE

extends com.shwars.diet.InferenceEngine.InferenceEngine

{

public final static int infType = InferenceEngine.IE_BACKWARD;

// Implementation of the main IE reasoning method

public String Get(String goal)

{

Rule R;

String res = null;

comment("Reasoning for goal "+goal);

if (!com.shwars.diet.AVPair.isVolatile(goal))

{

// Check if the value already exists in ProblemStateCache

res = PSC.Get(goal);

if (!res.equals(""))

{

// Attribute already there!

comment("Attribute "+goal+" already known");

return res;

}

}

Comparison C;

// Value is not known or is volatile

// Let's start reasoning!

int TID = RP.StartTransaction(goal); // Start transaction with RuleProvider

while (RP.HasMoreRules(TID))

{

R = new Rule(RP.NextRule(TID)); // Obtain the envelope Rule object

// Apply the rule

if (R.ruleType == R.RT_ASK)

{

// Ask question to the user. Performs UserInterface call (inherited from generic IE)

res = Ask(goal,R.getAskQuestion(),R.getAskChoices());

if (res==null) continue;

else

{

if (PSC.Set(goal,res)) break; // value obtained

else continue; // fallback on constraint violation

}

}

if (R.ruleType == R.RT_EXEC)

{

com.shwars.diet.Pluguns.PluginHelper.Execute(R); // Execute plugin

continue;

}

if (R.ruleType == R.RT_CALC)

{

// Calculate expression

res = Calculate(R.IF);

if (res==null) continue;

if (res.equals("") && com.shwars.diet.Defs.fallbackOnEmptyCalc) continue;

break;

}

if ((R.ruleType & Rule.RT_IF) == 0) continue; // skip not IF-type rules

// Here we are left with one IF-rule

if (R.THEN.length!=1) continue; // we cannot process rules with more then one THEN-clause
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boolean fire=true;

for (int i=0;i<R.IF.length;i++)

{

C = R.IF[i];

String s1 = Get(R.IF[i].A); // evaluate subgoals

if ((s1!=null)&&(C.compare(s1))) continue;

else

{

fire=false;

break;

}

}

if (fire) // Rule fires

{

res = R.THEN[0].V;

if (PC.Set(goal,res)) break;

else continue; // fallback on constraint violation

}

}

RP.EndTransaction(TID); // End the RuleProvider Transaction

comment("Result obtained: "+goal+" = "+res);

if (res==null) res="";

return res;

};

// Internal routine to do expression calculation

private String Calculate(AVPair A[])

{

int i;

Stack S = new Stack();

String s,u,v;

try

{

for (i=0;i<A.length;i++)

{

s = A[i].V;

if (common.isInteger(s)) { S.push(s); }

else if (s.length()>1 && s.charAt(0)=='"' && s.endsWith("\""))

{ S.push(s.substring(1,s.length()-1)); }

else if (s.equals("+"))

{ v=(String)S.pop(); u=(String)S.pop(); S.push(StringArith.Add(u,v)); }

else if (s.equals("-"))

{ v=(String)S.pop(); u=(String)S.pop(); S.push(StringArith.Subtract(u,v)); }

else if (s.equals("*"))

{ v=(String)S.pop(); u=(String)S.pop(); S.push(StringArith.Multiply(u,v)); }

else if (s.equals("/"))

{ v=(String)S.pop(); u=(String)S.pop(); S.push(StringArith.Divide(u,v)); }

else if (s.equals("."))

{ v=(String)S.pop(); u=(String)S.pop(); S.push(u+v); }

else

{

S.push(Get(s));

}

}

return (String)S.pop();

}

catch(java.util.EmptyStackException e)

{

return "";

}

}

public int GetInfType()

{

return infType;

}
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public String getName()

{

return "BRIE";

}

}

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Generic Inference Engine Superclass - */

/* ----------------------------------------------- */

package com.shwars.diet.InferenceEngine;

public class InferenceEngine

extends com.shwars.diet.IDiet._InferenceEngineImplBase

implements com.shwars.diet.IDiet.InferenceEngine

{

com.shwars.diet.IDiet.RuleProvider RP = null;

com.shwars.diet.IDiet.InfoProvider IP = null;

com.shwars.diet.IDiet.UserInterface UI = null;

com.shwars.diet.IDiet.ProblemContext PC = null;

ProblemStateCache PSC = null;

public final static int IE_BACKWARD = 1;

public final static int IE_FORWARD = 2;

public String Get(String goal)

{

com.shwars.util.common.error("InferenceEngine","Inference is

not implemented in the generic stub");

return "";

};

public void SetEnvironment(com.shwars.diet.IDiet.ProblemContext PC)

{

this.PC = PC;

PSC = new ProblemStateCache(PC);

RP = PC.GetRuleProvider();

// IP = PC.GetInfoProvider();

// This version of InferenceEngine always requests and uses UserInterface

// if there is no userInterface (non-interactive consultation)

// the ProblemContext creates an empty one

UI = PC.GetUserInterface();

}

public String Ask(String attr,String s, String choices[])

{

return UI.Get(attr,s,choices);

}

public int GetInfType()

{

return 0;
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}

public String getName()

{

return "GenericInferenceEngineStub";

}

public void comment(String s)

{

if (UI!=null) UI.Print(" * "+s+"\n");

}

}

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Backward Reasoning Inference Engine Server - */

/* ----------------------------------------------- */

package com.shwars.diet.InferenceEngine;

import org.omg.CORBA.*;

import com.shwars.util.common;

import com.shwars.diet.*;

public class BRIESrv

extends Thread

{

String CName = null;

String Name = null;

String av[] = null;

BRIE B = null;

public BRIESrv(String CName, String Name, String av[], ORB orb)

{

/* --------------------------

common.println("FileRuleProvider Server");

common.println(Defs.Name+" Version "+Defs.Version);

common.println(Defs.Copyright);

------------------------------ */

this.CName = CName;

this.Name = Name;

this.av = av;

common.println("Starting backwards reasoning engine "+Name+" for cluster "+CName);

common.vprintln(" -- Instantiating BRIE...",8);

B = new BRIE();

try

{

// Do we need another ORB here? Probably its irrelevant, since ORB is a pseudo anyway...

// common.vprintln(" -- Initializing CORBA core...",8);

// ORB orb = ORB.init(av,null);

common.vprintln(" -- Registering BRIE with ORB...",8);

orb.connect(B);

common.vprintln(" -- Ready to serve requests...",8);

common.diag("BRIE","Ready to serve requests");
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}

catch (Exception e)

{

common.error("BRIESrv","Error intializing CORBA core");

e.printStackTrace(System.out);

}

}

synchronized public BRIE getBRIE()

{

return B;

}

public void run()

{

try

{

java.lang.Object sync = new java.lang.Object();

synchronized (sync) { sync.wait(); }

}

catch (Exception e)

{

common.error("BRIESrv","Unknown Error");

e.printStackTrace(System.out);

}

}

}

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Backward Reasoning Inference Engine Factory - */

/* ----------------------------------------------- */

package com.shwars.diet.InferenceEngine;

import org.omg.CORBA.*;

public class BRIEFactory

extends com.shwars.diet.IDiet._InferenceEngineFactoryImplBase

implements com.shwars.diet.IDiet.InferenceEngineFactory

{

String CName, Name, av[];

ORB orb;

public BRIEFactory(String CName, String Name, String av[], ORB orb)

{

this.CName = CName;

this.Name = Name;

this.av = av;

this.orb = orb;

}

public String getName()

{

return Name;

}
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public int GetInfType()

{

return BRIE.infType;

}

public com.shwars.diet.IDiet.InferenceEngine Create(String name)

{

if ((!name.equals("")) && (!Name.equals(name)) && (name!=null)) return null;

com.shwars.util.common.diag("BRIEFactory","Request for new BRIE");

BRIESrv b = new BRIESrv(CName, Name, av, orb);

if (b==null)

{

com.shwars.util.common.diag("BRIEFactory","Cannot create BRIE Instance");

return null;

}

b.start();

return b.getBRIE();

}

public String[] List()

{

String s[] = new String[1];

s[0] = new String(Name);

return s;

}

};

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Backward Reasoning Inference Factory Server - */

/* ----------------------------------------------- */

package com.shwars.diet.InferenceEngine;

import com.shwars.util.common;

import org.omg.CORBA.*;

import com.shwars.diet.ClusterManagerAPI;

public class BRIEFactorySrv

{

public static void main(String av[])

{

com.shwars.util.common.setVerbosity(com.shwars.diet.Defs.verbosity);

String CName = common.propArg(av,0);

String Name = common.propArg(av,1);

if (com.shwars.util.common.propArg(av,2)!=null || CName == null || Name == null)

{

common.println("Invalig invocation.");

common.println("SYNTAX:");

common.println(" BRIEFactorySrv [<orb.options>] <Cluster> <Name>");

return;

}

common.println("Starting BRIEFactory "+Name+" for cluster "+CName);

try

{

common.vprintln(" -- Initializing CORBA core...",8);

ORB orb = ORB.init(av,null);

common.vprintln(" -- Instantiating BRIEFactory...",8);

BRIEFactory bf = new BRIEFactory(CName,Name,av,orb);
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common.vprintln(" -- Registering BRIEFactory with ORB...",8);

orb.connect(bf);

common.vprintln(" -- Connecting to Cluster Manager...",8);

com.shwars.diet.IDiet.ClusterManager CM = ClusterManagerAPI.resolve_reference(orb,CName);

if (CM==null)

{

common.error("BRIEFactorySrv","Cannot connect to cluster manager");

return;

}

common.vprintln(" -- Registering with Cluster Manager...",8);

CM.RegisterInferenceEngineFactory(bf);

common.vprintln(" -- Ready to serve requests...",8);

common.diag("BRIEFactorySrv","Ready to serve requests");

java.lang.Object sync = new java.lang.Object();

synchronized (sync) { sync.wait(); }

}

catch (Exception e)

{

common.error("BRIEFactorySrv",

"Error intializing CORBA core, or ClusterManager not alive.");

e.printStackTrace(System.out);

}

}

}

Ǳà¨¬¥à ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï ç¥-

à¥§ CORBA-®¡ê¥ªâë

/* ----------------------------------------------- */

/* - - */

/* - Distributed Inference Engine Technology - */

/* - DIET Level II Version 1.0 - */

/* - (C)1997,98 Dmitri V. Soshnikov - */

/* - (C)1997,98 SHWARSICO SOFTWARE - */

/* - - */

/* ----------------------------------------------- */

/* - - */

/* - Sep 1998 : DS : 1st DIET Level II Impl - */

/* - Demonstration example 1 - */

/* ----------------------------------------------- */

package com.shwars.diet.demos;

import com.shwars.diet.*;

import org.omg.CORBA.*;

public class test1

{

public static void main(String av[])

{

ORB orb = ORB.init(av,null); // Obtain reference to CORBA ORB

// Obtain ClusterManager reference via ClusterManagerAPI

com.shwars.diet.IDiet.ClusterManager CM = ClusterManagerAPI.resolve_reference(orb,"shwars");

// Obtain references to RuleProvider and InferenceEngine

com.shwars.diet.IDiet.RuleProvider RP = CM.GetRuleProvider("uro");

com.shwars.diet.IDiet.InferenceEngine IE = CM.GetInferenceEngine("BRIE");

// Create new empty problem context

ProblemContext PC = new ProblemContext();

// Set the problem context
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PC.SetRuleProvider(RP);

PC.SetUserInterface(new com.shwars.diet.InfoProvider.DefUserInterface());

// Set the inference problem context

IE.SetEnvironment(PC);

// Start consultation by calling Get method of InferenceEngine

System.out.println("Diagnosis = "+IE.Get("diagnosis"));

}

}

Ǳà¨¬¥à ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï ç¥-

à¥§ ª®¬¯®¥â-¬¥¥¤¦¥à

package com.shwars.diet.demos;

import com.shwars.diet.*;

import org.omg.CORBA.*;

public class test2

{

public static void main(String av[])

{

ORB orb = ORB.init(av,null); // Obtain reference to CORBA ORB

// Obtain ClusterManager reference via ClusterManagerAPI

com.shwars.diet.IDiet.ClusterManager CM = ClusterManagerAPI.resolve_reference(orb,"shwars");

// Immediately start the inference by calling ClusterManager GET method

System.out.println("Result is: "+CM.Get("diagnosis","uro","",null,

new com.shwars.diet.InfoProvider.DefUserInterface()));

}

}

Ǳà¨¬¥à ¨á¯®«ì§®¢ ¨ï ¨áâàã¬¥â à¨ï ç¥-

à¥§ ¡¨¡«¨®â¥ªã DietAPI

package com.shwars.diet.demos;

import com.shwars.diet.*;

import org.omg.CORBA.*;

public class test3

{

public static void main(String av[])

{

// Initialize the API and connect to clustermanager

com.shwars.diet.API api = new com.shwars.diet.API.Init("shwars");

// Register user interface class

api.RegisterUIClass(new testUI());

// Start the inference

System.out.println("The result is: "+api.Get("diagnosis","uro",null);

}

}

// Sample user interface class

package com.shwars.diet.demos;
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public class testUI

{

// Print procedure

public void print(String s) { System.out.println(s); }

// Get attribute value

public String get(String goal, String text, String[] choices)

{

System.out.println(text);

return com.shwars.util.common.readLn(System.in);

}

}

�áå®¤ë© â¥ªáâ ¡¨¡«¨®â¥ª¨ ã¤ «¥®© ª®-

áã«ìâ æ¨¨ dietrem.dll

// DIET Project

// DLL Library DIETRem.dll

// (C)1998,99 SHWARSICO SOFTWARE, All Rights Reserved

// (C)1998,99 Dmitri Soshnikov

#include <fstream.h>

#include "diet_c.hh"

#include "diet_s.hh"

#define null 0

#define OK 0

#define ERROR 1

// #define LOG "c:/dietrem.log"

CORBA::ORB_var orb;

CORBA::BOA_var boa;

#ifdef LOG

ofstream oflog = ofstream(LOG);

#endif

typedef void PRINT_FUNC(const char *s);

typedef char* ASK_FUNC(const char*,const char*,const char*);

PRINT_FUNC *thePF = null;

ASK_FUNC *theAF = null;

IDiet::ClusterManager_var CM;

char _buf[2048];

// User Interface Class

class UserIntImpl : public _sk_IDiet::_sk_UserInterface

{

public:

void Print(const char* s) { (*thePF)(s); };

char* Read() { return ""; }

char* Get(const char* s, const char* t, const class IDiet::StringSeq& L);

};

char* UserIntImpl::Get(const char* s, const char* t, const IDiet::StringSeq& L)

{
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_buf[0]=0;

for (int i=0;i<L.length();i++)

{

strcat(_buf,L[i]);

strcat(_buf,"%");

}

if (strlen(_buf)>1) _buf[strlen(_buf)-1]=0;

return (*theAF)(s,t,_buf);

}

// Initialization function

extern "C" int __stdcall Init()

{

int argc = 0;

char **argv = 0;

#ifdef LOG

oflog << "DIETREM.DLL: Initializing..." << endl;

oflog.flush();

#endif

try

{

orb = CORBA::ORB_init(argc, argv);

boa = orb->BOA_init(argc, argv);

return OK;

}

catch (const CORBA::Exception& e)

{

return ERROR;

}

}

// Registering Callback procedures

extern "C" void __stdcall RegisterProc(PRINT_FUNC *pf, ASK_FUNC *af)

{

thePF = pf;

theAF = af;

(*thePF)("DIETREM.DLL Version 0.0a");

}

// Connecting to ClusterManager

extern "C" int __stdcall Connect(char *fname)

{

char s[4096];

try

{

#ifdef LOG

oflog << "DIETREM.DLL: Resolving clustermanager " << fname << endl;

oflog.flush();

#endif

strcpy(s,"c:/CluMan_");

strcat(s,fname);

strcat(s,".ior");

ifstream ifs = ifstream(s);

ifs >> s;

#ifdef LOG

oflog << "DIETREM.DLL: IOR obtained: " << s << endl;

oflog.flush();

#endif

CORBA::Object_var o = orb->string_to_object(s);

CM = IDiet::ClusterManager::_narrow(o);

return OK;

}

catch (const CORBA::Exception& e)

{

return ERROR;

}

}
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char R[1024];

// Performing inference

extern "C" char* __stdcall Get(char *goal, char *kb)

{

char *res;

try {

UserIntImpl UII;

boa->obj_is_ready(&UII);

IDiet::UserInterface_ptr UI = &UII;

res = CM->Get(goal,kb,"",0,UI);

strcpy(R,res);

} catch(const CORBA::Exception& e) {

return NULL;

}

return(R);

}

�áå®¤ë© â¥ªáâ ¡¨¡«¨®â¥ª¨ ¤«ï ¨á¯®«ì§®-

¢ ¨ï áà¥¤áâ¢ ¨áâàã¬¥â à¨ï ¨§ ObjectPascal

{ ----------------------------------------------- }

{ - - }

{ - Distributed Inference Engine Technology - }

{ - DIET Level II Version 1.0 - }

{ - (C)1997,98 Dmitri V. Soshnikov - }

{ - (C)1997,98 SHWARSICO SOFTWARE - }

{ - - }

{ ----------------------------------------------- }

{ - - }

{ - Jan 1999 : DS : 1st DIET Level II Impl - }

{ - ObjectPascal Library - }

{ ----------------------------------------------- }

unit dietrem;

interface

const drOK = 0;

drErr = 1;

type TAskFunc = function (s,t,u : PChar): PChar; cdecl;

TPrintFunc = procedure (p : PChar); cdecl;

TInitFunc = function : Integer; stdcall;

TConnectFunc = function (s : PChar) : integer; stdcall;

TRegisterFunc = procedure (pf : TPrintFunc; af : TAskFunc); stdcall;

TGetFunc = function (goal, kb : PChar) : PChar; stdcall;

var _Init : TInitFunc;

_Connect : TConnectFunc;

_RegisterProc : TRegisterFunc;

_Get : TGetFunc;

procedure RegisterCallbackProc(pf : TPrintFunc; af : TAskFunc);

function Connect(cluman : String): integer;

function Get(goal, kb : String): String;

var LibHandle : integer;

implementation
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uses Windows;

procedure RegisterCallbackProc(pf : TPrintFunc; af : TAskFunc);

begin

_RegisterProc(pf,af);

end;

function Connect(cluman : String): integer;

begin

result:=_Connect(PChar(cluman));

end;

function Get(goal, kb : String): String;

begin

result:=_Get(PChar(goal),PChar(kb));

end;

begin

// Initialization

libHandle:=LoadLibrary('dietrem.dll');

if libHandle<>0 then

begin

@_Init := GetProcAddress(LibHandle, 'Init');

@_Connect := GetProcAddress(LibHandle, 'Connect');

@_RegisterProc := GetProcAddress(LibHandle, 'RegisterProc');

@_Get := GetProcAddress(LibHandle, 'Get');

if _Init<>drOk then LibHandle:=0;

end;

end.
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