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‚Ò¡μ· É¥Ì´μ²μ£¨¨ ¶μ¸É·μ¥´¨Ö ±μ³¶μ´¥´É´μ° ¸¨¸É¥³Ò
¤²Ö  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¢ μ¡² ¸É¨
¸¶¥±É·μ¸±μ¶¨¨ ´¥°É·μ´μ¢

‚Ò¶μ²´¥´  ´ ²¨§ ¶μ¶Ê²Ö·´ÒÌ É¥Ì´μ²μ£¨° Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ¶·μÍ¥¤Ê·, ¤¨´ -
³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢, ¨´É¥£· Í¨¨ ±μ³¶μ´¥´Éμ¢ ¢ ¸¨¸É¥³Ê,  ¢Éμ³ -
É¨§ Í¨¨ ´ ¸É·μ°±¨ ¸¥É¥¢μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥. ‚Ò¡· ´Ò
μ¶É¨³ ²Ó´Ò¥ ¢ ·¨ ´ÉÒ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ¸¨¸É¥³ Ì  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨-
³¥´Éμ¢ (‘�	). ‘¤¥² ´ ¢Ò¢μ¤ μ Í¥²¥¸μμ¡· §´μ¸É¨ · §· ¡μÉ±¨  ²£μ·¨É³μ¢ ¤¨-
´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢, ÊÎ¨ÉÒ¢ ÕÐ¨Ì ¸¶¥Í¨Ë¨±Ê ‘�	. ‚ ¨Éμ£¥
¸Ëμ·³Ê²¨·μ¢ ´  ³¥Éμ¤¨Î¥¸± Ö μ¸´μ¢  ¤²Ö · §· ¡μÉ±¨ ±μ³¶μ´¥´É´μ° ¸¨¸É¥³Ò
 ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì ‹ ¡μ-
· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´±  �ˆŸˆ ¨ Ê´¨¢¥·¸¨É¥É  ®„Ê¡´ ¯.

�·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2013

Salamatin K.M. P13-2013-72
Choice of Technology for Building Component System
for Neutron Spectroscopy Experiments Automation

The analysis of popular technologies RPC, dynamic linking of components, the
integration of components into the system, automating of the network conˇguration
for communication in a distributed system was performed. The best option for use
in automated experiments (SAE) was chosen. The conclusion about the feasibility
of developing algorithms to dynamically link components for tasks of SAE has
been made. As a result, methodological framework for developing component-based
experiments automation system is formulated.

The investigation has been performed in accordance with the protocol about col-
laboration of the I. M. Frank Laboratory of Neutron Physics, JINR, and the university
®Dubna¯.
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Œ¥Éμ¤¨±  Ë¨§¨Î¥¸±μ£μ Ô±¸¶¥·¨³¥´É  ´¥¶·¥·Ò¢´μ Ê¸²μ¦´Ö¥É¸Ö, μ¤´μ¢·¥-
³¥´´μ · ¸É¥É ¸²μ¦´μ¸ÉÓ ¶·μ£· ³³´ÒÌ ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢
(‘�	). “¸²μ¦´¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¸¨¸É¥³ ¶·¨¢μ¤¨É ± ·μ¸ÉÊ § É· É ´ 
¨Ì · §· ¡μÉ±Ê ¨ ³μ¤¨Ë¨± Í¨Õ. ƒ² ¢´Ò³ ±·¨É¥·¨¥³ ¢ ÔÉμ³ ¶² ´¥ Ö¢²ÖÕÉ¸Ö
¸·μ±¨ · §· ¡μÉ±¨. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³  ±ÉÊ ²Ó´Ò · ¡μÉÒ, ´ ¶· ¢²¥´´Ò¥ ´  ¢Ò-
¡μ· ³¥Éμ¤¨±¨, μ¡¥¸¶¥Î¨¢ ÕÐ¥° ¸μ±· Ð¥´¨¥ ¸·μ±μ¢ · §· ¡μÉ±¨, ¶μ¢ÒÏ¥´¨¥
£¨¡±μ¸É¨ ¨ ´ ¤¥¦´μ¸É¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö.

‚Ò¡μ·  ·Ì¨É¥±ÉÊ·Ò ‘�	, ¸¶μ¸μ¡  ¥¥ ±μ³¶μ´μ¢±¨ ¨ ¶μ¸É·μ¥´¨Ö ¸·¥¤Ò
¢§ ¨³μ¤¥°¸É¢¨Ö Å μÉ¢¥É¸É¢¥´¥°Ï¨¥ ÔÉ ¶ Ò · §· ¡μÉ±¨ ±μ³¶μ´¥´É´μ° ¸¨-
¸É¥³Ò. ‚ ¨¸Éμ·¨¨ · §¢¨É¨Ö ¶·μÍ¥¸¸μ¢ ¨´É¥£· Í¨¨ ³μ¦´μ μÉ³¥É¨ÉÓ ·Ö¤ ÔÉ -
¶μ¢ Å ´  Ê·μ¢´¥ ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ ¨²¨ ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ¨´É¥·Ë¥°¸μ¢,
´  Ê·μ¢´¥ ¤ ´´ÒÌ (datawarehouses) ¨ ¤·. [1]. �  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó ´ ¨¡μ-
²¥¥ ÔËË¥±É¨¢´Ò³¨ Ö¢²ÖÕÉ¸Ö: 1) ¨´É¥£· Í¨Ö ´  Ê·μ¢´¥ ¶·¨²μ¦¥´¨° (EAI,
Enterprise Application Integration) ¨ 2) ¨´É¥£· Í¨Ö ´  μ¸´μ¢¥ ¨¸¶μ²Ó§μ¢ ´¨Ö
WEB-¸¥·¢¨¸μ¢.

‚ μ¸´μ¢¥ EAI Å ¸μ¢³¥¸É´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ¨¸¶μ²´Ö¥³μ£μ ±μ¤ ,   ´¥
¤ ´´ÒÌ. EAI Ê¸É· ´Ö¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¢ · §· ¡μÉ±¥ £·μ³μ§¤±¨Ì ¶·¨²μ¦¥-
´¨°. ‚³¥¸Éμ ÔÉμ£μ ¶·μ£· ³³Ò · §¡¨¢ ÕÉ¸Ö ´  ±μ³¶μ´¥´ÉÒ ¨ ¨´É¥£·¨·ÊÕÉ¸Ö ¸
¶μ³μÐÓÕ ¸É ´¤ ·É¨§¨·μ¢ ´´ÒÌ ¶·μ£· ³³´ÒÌ ¨´É¥·Ë¥°¸μ¢, · ¸¶·¥¤¥²¥´´ÒÌ
μ¡Ñ¥±É´ÒÌ É¥Ì´μ²μ£¨° ¨ ¸¢Ö§ÊÕÐ¥£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. ‚ ¸μ¸É ¢
¸·¥¤¸É¢ EAI ¢Ìμ¤ÖÉ É· ¤¨Í¨μ´´Ò¥ ¡¨¡²¨μÉ¥±¨ ¨ API, ¸μ§¤ ´´Ò¥ ¤²Ö μ¡Ñ¥¤¨-
´¥´¨Ö ¶·μ£· ³³ ´  μ¤´μ° ¶² ÉËμ·³¥,   É ±¦¥ ³¥¦¶² ÉËμ·³´Ò¥ ¨´¸É·Ê³¥´ÉÒ,
É ±¨¥ ± ± RPC (Remote Procedure Call) ¨ ORB (Object Request Broker). ˆ¸-
¶μ²Ó§Ê¥³Ò¥ É¥Ì´μ²μ£¨¨ ¸¨²Ó´μ · §²¨Î ÕÉ¸Ö ¢ Î ¸É´μ¸ÉÖÌ, ´μ ¸ÊÉÓ ¸¢μ¤¨É¸Ö
± Éμ³Ê, ÎÉμ ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓ, ¶·¨¸ÊÉ¸É¢ÊÕÐ Ö ¢ μ¤´μ³ ¶·¨²μ¦¥´¨¨, ³μ¦¥É
¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤·Ê£¨³¨, ´¥§ ¢¨¸¨³μ μÉ ¡ §μ¢μ° ¶² ÉËμ·³Ò.

�μ ¸ÊÉ¨, ¨¸¶μ²Ó§μ¢ ´¨¥ WEB-¸¥·¢¨¸μ¢ Å ÔÉμ Éμ¦¥ ¨´É¥£· Í¨Ö ´  Ê·μ¢´¥
¶·¨²μ¦¥´¨°, ´μ ´  ¸μ¢·¥³¥´´μ³ É¥Ì´μ²μ£¨Î¥¸±μ³ ¡ §¨¸¥. 	ÉμÉ ¶μ¤Ìμ¤ μ¸´μ-
¢ ´ ´  ¨¸¶μ²Ó§μ¢ ´¨¨ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´ÒÌ É¥Ì´μ²μ£¨° ¤²Ö § ±²ÕÎ¥-
´¨Ö ¤ ´´ÒÌ ¨ ¶·μ£· ³³´ÒÌ Ô²¥³¥´Éμ¢ ¢ ´¥±ÊÕ ®μ¡μ²μÎ±Ê¯, ÎÉμ¡Ò ± ´¨³
³μ£²¨ ¶μ²ÊÎ ÉÓ ¤μ¸ÉÊ¶ ¤·Ê£¨¥ ¶·¨²μ¦¥´¨Ö. ‚ ¦´μ¥ μÉ²¨Î¨¥ WEB-¸¥·¢¨¸μ¢
μÉ EAI § ±²ÕÎ ¥É¸Ö ¢ Éμ³, ÎÉμ WEB-¸¥·¢¨¸Ò ¶·¥¤μ¸É ¢²ÖÕÉ ¸É ´¤ ·É¨§¨·μ-
¢ ´´Ò¥ ¸¶μ¸μ¡Ò ¢Ò¶μ²´¥´¨Ö ¨´É¥£· Í¨¨,   EAI-É¥Ì´μ²μ£¨¨ ¢¸¥£¤  § ¢¨¸¥²¨
μÉ μ¤´μ£μ-¤¢ÊÌ ¶μ¸É ¢Ð¨±μ¢ ¨²¨ · §· ¡ ÉÒ¢ ²¨¸Ó ¤²Ö ±μ´±·¥É´ÒÌ ¶·μ¤Ê±-
Éμ¢. �μ³¨³μ ÔÉμ£μ, WEB-¸¥·¢¨¸Ò μ¸´μ¢ ´Ò ´  ¸É ´¤ ·É Ì, ¶μ¤¤¥·¦¨¢ ¥³ÒÌ
±μ´¸μ·Í¨Ê³μ³ W3C (World Wide Web), ¨ ¸ ¸ ³μ£μ ´ Î ²  · §· ¡ ÉÒ¢ ²¨¸Ó
¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ · ¸¶·¥¤¥²¥´´ÒÌ ¸·¥¤ Ì. ˆ¸¶μ²Ó§μ¢ ´¨¥ ˆ´É¥·´¥É , ¢μ§-
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´¨±´μ¢¥´¨¥ ¸É ´¤ ·É´μ° ¨´¤Ê¸É·¨ ²Ó´μ° ¶² ÉËμ·³Ò ¢§ ¨³μ¤¥°¸É¢¨Ö J2EE,
· ¸¶·μ¸É· ´¥´¨¥ ´¥ § ¢¨¸ÖÐ¨Ì μÉ ¶² ÉËμ·³Ò Ëμ·³ Éμ¢ ¶¥·¥¤ Î¨ ¸μμ¡Ð¥´¨°
(XML, JSON, . . . ) ¸É¨³Ê²¨·Ê¥É ¨´É¥·¥¸ ± · ¸¸³μÉ·¥´¨Õ É ±μ£μ ¶μ¤Ìμ¤  ¸ Í¥-
²ÓÕ ¨¸¶μ²Ó§μ¢ ´¨Ö ¥£μ ¤²Ö ·¥Ï¥´¨Ö § ¤ Î  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢. ˆ¸-
¶μ²Ó§μ¢ ´¨¥ ¸¥É¥¢ÒÌ É¥Ì´μ²μ£¨° ¨ ¸μ¡²Õ¤¥´¨¥ ¸É ´¤ ·Éμ¢ μ¡¥¸¶¥Î¨¢ ¥É ·¥-
 ²Ó´ÊÕ ¨ ¶·μ¢¥·¥´´ÊÕ ¶· ±É¨±μ° ¢μ§³μ¦´μ¸ÉÓ · §· ¡μÉ±¨ ¶·μ£· ³³´ÒÌ ±μ³-
¶μ´¥´Éμ¢ ¸μ ¸¢μ°¸É¢ ³¨ ³μ¡¨²Ó´μ¸É¨ (portability Å ¶·μ£· ³³´μ- ¶¶ · É´μ°
´¥§ ¢¨¸¨³μ¸É¨) ¨ ¨´É¥·μ¶¥· ¡¥²Ó´μ¸É¨ (interoperability Å ¶·μ¸ÉμÉÒ ±μ³¶²¥±-
¸¨·μ¢ ´¨Ö) ´  μ¸´μ¢¥ ¨¸¶μ²Ó§μ¢ ´¨Ö £μÉμ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¸μ ¸É ´¤ ·É´Ò³¨
¨´É¥·Ë¥°¸ ³¨,   É ±¦¥ ¶μ§¢μ²Ö¥É ¨§¡¥¦ ÉÓ ´¥μ¶· ¢¤ ´´ÒÌ § É· É ´  · §· -
¡μÉ±Ê ¸μ¡¸É¢¥´´μ° ±μ³³Ê´¨± Í¨μ´´μ° ¸·¥¤Ò.

–¥²ÓÕ ¤ ´´μ° · ¡μÉÒ Ö¢²Ö¥É¸Ö  ´ ²¨§ ¨§¢¥¸É´ÒÌ É¥Ì´μ²μ£¨° ¢Ò¶μ²´¥-
´¨Ö Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ¶·μÍ¥¤Ê·, ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢,
¨´É¥£· Í¨¨ ±μ³¶μ´¥´Éμ¢ ¢ ¸¨¸É¥³Ê,  ¢Éμ³ É¨§ Í¨Ö ´ ¸É·μ°±¨ ¸¥É¥¢μ£μ ¢§ -
¨³μ¤¥°¸É¢¨Ö ¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥ ¨ ¢Ò¡μ· (¸ ÊÎ¥Éμ³ ¸¶¥Í¨Ë¨±¨ § ¤ Î
 ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢) μ¶É¨³ ²Ó´ÒÌ ¢ ·¨ ´Éμ¢ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢
‘�	. ‚ · ¡μÉ¥ ¸Ëμ·³Ê²¨·μ¢ ´  É¥Ì´μ²μ£¨Î¥¸± Ö μ¸´μ¢  ¤²Ö · §· ¡μÉ±¨ ±μ³-
¶μ´¥´É´μ° ¶·μ£· ³³´μ° ¸¨¸É¥³Ò  ¢Éμ³ É¨§ Í¨¨ ¸¶¥±É·μ³¥É·¨¨ ´¥°É·μ´μ¢ ´ 
·¥ ±Éμ·¥ ˆ��-2 [2] ¨ Ê¸±μ·¨É¥²¥ ˆ�…� [3].

1. ‘�…–ˆ”ˆŠ� ‘ˆ‘’…Œ �‚’�Œ�’ˆ‡�–ˆˆ

‚Ò¡μ·  ·Ì¨É¥±ÉÊ·Ò ¨ ¸¶μ¸μ¡  ¨´É¥£· Í¨¨ ¢ §´ Î¨É¥²Ó´μ° ³¥·¥ μ¶·¥¤¥²Ö-
¥É¸Ö μ¸μ¡¥´´μ¸ÉÖ³¨ · §· ¡ ÉÒ¢ ¥³μ£μ ¶·¨²μ¦¥´¨Ö. � ¸¸³μÉ·¨³ ±μ·μÉ±μ ¸¶¥-
Í¨Ë¨±Ê ¸¨¸É¥³, ¤²Ö ·¥ ²¨§ Í¨¨ ±μÉμ·ÒÌ ¶·¥¤¶μ² £ ¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ±μ³¶μ-
´¥´É´Ò¥ É¥Ì´μ²μ£¨¨. ‚ · ¡μÉ¥ [4] ¢Ò¶μ²´¥´  ´ ²¨§ ¸μ¸É ¢  ËÊ´±Í¨μ´ ²Ó´ÒÌ
±μ³¶μ´¥´Éμ¢, ±μÉμ·Ò¥ ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ¢ ‘�	. �  μ¸´μ¢ ´¨¨ ÔÉμ£μ
 ´ ²¨§  ¸¤¥² ´Ò ¸²¥¤ÊÕÐ¨¥ ¢Ò¢μ¤Ò:

• ”Ê´±Í¨μ´ ²Ó´ Ö Î ¸ÉÓ ‘�	 ³μ¦¥É ¡ÒÉÓ μ£· ´¨Î¥´  ²μ± ²Ó´μ° ¸¥ÉÓÕ.
‚ÒÌμ¤ ¢μ ¢´¥Ï´¨° ³¨· (ˆ´É¥·´¥É, ¥¸²¨ ÔÉμ · §·¥Ï¥´μ  ¤³¨´¨¸É· -
É¨¢´μ) ³μ¦¥É ¶μÉ·¥¡μ¢ ÉÓ¸Ö Éμ²Ó±μ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö WEB-¨´É¥·Ë¥°¸ 
¶μ²Ó§μ¢ É¥²Ö ¤²Ö Ê¤ ²¥´´μ£μ Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¨ ¤²Ö ¶Ê¡²¨± -
Í¨¨ ¤ ´´ÒÌ ¤²Ö μ¡Ð¥£μ ¤μ¸ÉÊ¶ .

• Šμ²¨Î¥¸É¢μ ¶·μ£· ³³´ÒÌ ±μ³¶μ´¥´Éμ¢ ´¥¢¥²¨±μ (¢ ¶·¥¤¥² Ì ´¥¸±μ²Ó-
±¨Ì ¤¥¸ÖÉ±μ¢). ‘�	 ³μ¦´μ μÉ´¥¸É¨ ± ±² ¸¸Ê ³ ²ÒÌ-¸·¥¤´¨Ì ¨´Ëμ·³ -
Í¨μ´´ÒÌ ¸¨¸É¥³.

• ‹Õ¡μ° ±μ³¶μ´¥´É ¢ ¶² ´¥ ¨´Ëμ·³ É¨±¨ ³μ¦¥É ¢Ò¸ÉÊ¶ ÉÓ ± ± ¢ ·μ²¨
±²¨¥´É , É ± ¨ ¢ ·μ²¨ ¸¥·¢¥· . �μ²´Ò° ¸μ¸É ¢ ±μ³¶μ´¥´Éμ¢ ¢ ‘�	
³μ¦´μ · §¤¥²¨ÉÓ ´  ¤¢¥ £·Ê¶¶Ò ¶μ ¶·¨§´ ±Ê ¨¸¶μ²Ó§μ¢ ´¨Ö ¨Ì ¢ ²μ£¨±¥
¶·¨²μ¦¥´¨Ö: 1) £·Ê¶¶  ¡ §μ¢ÒÌ ¨ 2) ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢.
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• ”Ê´±Í¨μ´ ²Ó´μ¥ ´ §´ Î¥´¨¥ ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ‘�	 μ¶·¥¤¥²¥´μ,
¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¨Ì ¢Ò¶μ²´¥´¨Ö ¢  ¢Éμ³ É¨Î¥¸±μ³ ·¥¦¨³¥ (¡ §μ¢ Ö
²μ£¨±  Ô±¸¶¥·¨³¥´É ) Ë¨±¸¨·μ¢ ´  ¨ ·¥ ²¨§Ê¥É¸Ö ¶·μ£· ³³μ° Ê¶· ¢²¥-
´¨Ö Ô±¸¶¥·¨³¥´Éμ³.

• � §μ¢μ° ²μ£¨±μ° Ô±¸¶¥·¨³¥´É  ¶·¥¤μ¶·¥¤¥²¥´Ò ·μ²¨ ®Ê¶· ¢²ÖÕÐ¨Ì¯
±μ³¶μ´¥´Éμ¢ ¨ ®¨¸¶μ²´¨É¥²¥°¯ ¤¥°¸É¢¨°. • · ±É¥· ¸μμ¡Ð¥´¨°, ±μÉμ-
·Ò³¨ ¤μ²¦´Ò μ¡³¥´¨¢ ÉÓ¸Ö ÔÉ¨ ±μ³¶μ´¥´ÉÒ,  ¸¨³³¥É·¨Î¥´: Ê¶· ¢²Ö-
ÕÐ¨° Ï²¥É ±μ³ ´¤Ê, ¶μ¤²¥¦ ÐÊÕ ¨¸¶μ²´¥´¨Õ (  É ±¦¥ ¸μμ¡Ð ¥É ³¥-
Éμ¤ ¨ ¶ · ³¥É·Ò), ¨¸¶μ²´¨É¥²Ó ¤²Ö ¸¨´Ì·μ´¨§ Í¨¨ · ¡μÉÒ Ï²¥É Éμ²Ó±μ
¶μ¤É¢¥·¦¤¥´¨¥ § ¢¥·Ï¥´¨Ö ¤¥°¸É¢¨Ö,   É ±¦¥ ¨´Ëμ·³ Í¨Õ ¤²Ö ¢¸¶μ³μ-
£ É¥²Ó´ÒÌ ¶·μ£· ³³.

• ‚ ¸μ¸É ¢¥ ±μ³¶μ´¥´Éμ¢ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±μ° Ô±¸¶¥·¨³¥´É  ³μ¦´μ
¢Ò¤¥²¨ÉÓ ®¶·μ¨§¢μ¤¨É¥²¥°¯ ¨ ®¶μÉ·¥¡¨É¥²¥°¯ ¨´Ëμ·³ Í¨¨. ‚ ·μ²¨
¶·μ¨§¢μ¤¨É¥²¥° ³μ£ÊÉ ¢Ò¸ÉÊ¶ ÉÓ ¨ ³¥Éμ¤Ò ±μ³¶μ´¥´Éμ¢ ¡ §μ¢μ° ²μ-
£¨±¨. �·μ¨§¢μ¤¨É¥²Õ ¨´Ëμ·³ Í¨¨ ´¥ É·¥¡Ê¥É¸Ö μÉ¢¥É ¶μÉ·¥¡¨É¥²Ö, μÉ-
¸ÊÉ¸É¢¨¥ ¶μÉ·¥¡¨É¥²Ö ´¥ ¢²¨Ö¥É ´  ¨¸¶μ²´¥´¨¥ ¡ §μ¢μ° ²μ£¨±¨.

• �¥É ¸ÊÐ¥¸É¢¥´´ÒÌ μ¸´μ¢ ´¨° ± Éμ³Ê, ÎÉμ¡Ò ¢ É¥²μ ±μ¤  ±²¨¥´É  ¢¢μ-
¤¨ÉÓ ¨´Ëμ·³ Í¨Õ μ ±μ´±·¥É´μ³ ¸¢Ö§ ´´μ³ ¸¥·¢¨¸¥ (´ ¶·¨³¥·,  ¤·¥¸) ¨
´ μ¡μ·μÉ. ŒÒ ³μ¦¥³ ¨³¥ÉÓ ¤¥²μ ¸μ ¸² ¡μ ¸¢Ö§ ´´Ò³¨ ±μ³¶μ´¥´É ³¨.

• ‘ÊÐ¥¸É¢¥´´μ° Ì · ±É¥·¨¸É¨±μ° ‘�	 Ö¢²Ö¥É¸Ö ³´μ£μ±· É´μ¥ ¨§³¥´¥´¨¥
²μ£¨±¨ ¶·¨²μ¦¥´¨Ö (³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É ) ¢ É¥Î¥´¨¥ ¥¥ ¸·μ±  ¦¨§´¨.

• ˆ§´ Î ²Ó´μ ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ (¨ ¤·. ±μ³¶μ´¥´ÉÒ)
´¥ ¨³¥¥É ¨´Ëμ·³ Í¨¨ μ ¸μ¸É ¢¥ ³μ¤Ê²¥° Ê¶· ¢²¥´¨Ö ¶ · ³¥É· ³¨ μ±·Ê-
¦¥´¨Ö μ¡· §Í , ·¥ ²¨§Ê¥³ÒÌ ³¥Éμ¤ Ì ¨ §´ Î¥´¨ÖÌ Ê¶· ¢²Ö¥³ÒÌ ¶ · ³¥-
É·μ¢. ˆ´ Î¥ £μ¢μ·Ö, ¢ ‘�	 μÉ¸ÊÉ¸É¢Ê¥É ¨´Ëμ·³ Í¨Ö μ ³¥Éμ¤¨±¥ ¶·¥¤¸Éμ-
ÖÐ¥° · ¡μÉÒ. �μ¸±μ²Ó±Ê ‘�	 (¢ μ¸´μ¢´μ³ ·¥¦¨³¥) · ¡μÉ ¥É  ¢Éμ³ É¨-
Î¥¸±¨, ¤μ²¦¥´ ¸ÊÐ¥¸É¢μ¢ ÉÓ ¸¶¥Í¨ ²Ó´Ò° ³¥Ì ´¨§³, ¸ ¶μ³μÐÓÕ ±μÉμ-
·μ£μ μ¶·¥¤¥²Ö¥É¸Ö ³¥Éμ¤¨±  Ô±¸¶¥·¨³¥´É  ¨ ¤¨´ ³¨Î¥¸±¨ ¸¢Ö§Ò¢ ÕÉ¸Ö
±μ³¶μ´¥´ÉÒ, ·¥ ²¨§ÊÕÐ¨¥ ´Ê¦´ÊÕ ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓ Å ¢Ò¶μ²´¥´¨¥
´Ê¦´ÒÌ ³¥Éμ¤μ¢ ¸ ±μ´±·¥É´Ò³¨ §´ Î¥´¨Ö³¨ ¶ · ³¥É·μ¢.

C²¥¤Ê¥É É ±¦¥ μÉ³¥É¨ÉÓ ¸²¥¤ÊÕÐ¥¥ μ¡¸ÉμÖÉ¥²Ó¸É¢μ. �· ±É¨Î¥¸±¨ ¢¸¥ ¸¨-
¸É¥³Ò, ¨´Ëμ·³ Í¨Ö μ ±μÉμ·ÒÌ ¨³¥¥É¸Ö ¢ [5], ¤²Ö μ¶¨¸ ´¨Ö ¶·μÍ¥¤Ê·Ò ¢Ò-
¶μ²´¥´¨Ö Ô±¸¶¥·¨³¥´É  ¨¸¶μ²Ó§ÊÕÉ ¸±·¨¶ÉÒ, ÎÉμ ¶·¨¢μ¤¨É ± ¸É É¨Î¥¸±μ°
¸¢Ö§ ´´μ¸É¨ ±μ³¶μ´¥´Éμ¢. �μ³¨³μ ÔÉμ£μ, ¶· ±É¨±  ¶μ± §Ò¢ ¥É, ÎÉμ ¢ ¸·¥¤-
´¥³ Éμ²Ó±μ É·¥ÉÓÖ ¢¥·¸¨Ö ¸±·¨¶É  ´¥ ¸μ¤¥·¦¨É μÏ¨¡μ±, ¨ μ¸´μ¢ ´´Ò° ´ 
¸±·¨¶É Ì ¨ ±μ´Ë¨£Ê· Í¨μ´´ÒÌ Ë °² Ì ¸¶μ¸μ¡ ´ ¸É·μ°±¨ ‘�	 ³μ¦¥É § ´ÖÉÓ
´¥¸±μ²Ó±μ ¤´¥° [6]. „²Ö ¸μ±· Ð¥´¨Ö ¸·μ±μ¢ ³μ¤¨Ë¨± Í¨¨ ‘�	 ¶·¨ ¨§³¥-
´¥´¨¨ ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö ´Ê¦´Ò ·¥Ï¥´¨Ö, ±μÉμ·Ò¥ ¶μ§¢μ²ÖÉ ¶μ²Ó§μ¢ É¥²Ö³
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μ¶¨¸Ò¢ ÉÓ ³¥Éμ¤¨±Ê Ô±¸¶¥·¨³¥´É  ¢ É¥·³¨´ Ì ¸¢μ¥° ¶·μ¡²¥³´μ° μ¡² ¸É¨ ¡¥§
¶·¨¢²¥Î¥´¨Ö ¸Éμ·μ´´¨Ì ¸¶¥Í¨ ²¨¸Éμ¢ (¶·μ£· ³³¨¸Éμ¢) ¨²¨ ¨§³¥´¥´¨Ö ²Õ¡ÒÌ
¸μ¸É ¢²ÖÕÐ¨Ì ‘�	.

�·¥¤¢ ·¨É¥²Ó´Ò¥ ¶·¥¤¸É ¢²¥´¨Ö μ¡  ·Ì¨É¥±ÉÊ·¥ É¨¶μ¢μ° ‘�	 ¨ ´¥μ¡-
Ìμ¤¨³ÒÌ ¤²Ö ¥¥ ·¥ ²¨§ Í¨¨  ²£μ·¨É³ Ì ¶μ§¢μ²ÖÕÉ ¸Ëμ·³Ê²¨·μ¢ ÉÓ μ¡Ð¨¥
É·¥¡μ¢ ´¨Ö ± ¸·¥¤¸É¢ ³ ±μ³³Ê´¨± Í¨¨:

• ¸μμÉ¢¥É¸É¢¨¥ ³¥¦¤Ê´ ·μ¤´Ò³ ¸É ´¤ ·É ³;

• ±μ³¶ ±É´μ¸ÉÓ, μÉ±·ÒÉμ¸ÉÓ, ¶·μ¸ÉμÉ  ·¥ ²¨§ Í¨¨, ´ ¤¥¦´μ¸ÉÓ;

• ¶² ÉËμ·³¥´´ Ö ¨ Ö§Ò±μ¢ Ö ´¥§ ¢¨¸¨³μ¸ÉÓ;

•  ¢Éμ³ É¨Î¥¸±¨° ¶μ¨¸± ¨ ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢;

• ¢μ§³μ¦´μ¸ÉÓ ¢Ò¶μ²´¥´¨Ö ¢Ò§μ¢  Ê¤ ²¥´´ÒÌ ¶·μÍ¥¤Ê· ¢ ¸¨´Ì·μ´´μ³ ¨
 ¸¨´Ì·μ´´μ³ ·¥¦¨³ Ì;

• ¢μ§³μ¦´μ¸ÉÓ ¶¥·¥¤ Î¨ ¨´Ëμ·³ Í¨¨ μ¤´μ¢·¥³¥´´μ ´¥¸±μ²Ó±¨³ ¶μÉ·¥-
¡¨É¥²Ö³;

• ¡ §μ¢ Ö ²μ£¨±  ¶·¨±² ¤´μ° ¸¨¸É¥³Ò ¶·μ¸É Ö, ´¥ ¶·¥¤¶μ² £ ¥É¸Ö ¶¥·¥¤ -
¢ ÉÓ ¡μ²ÓÏ¨¥ ±μ³¶²¥±¸´Ò¥ ¸É·Ê±ÉÊ·Ò ¤ ´´ÒÌ, ±²¨¥´ÉÊ ¨´Ëμ·³ Í¨Ö μ
³¥Éμ¤ Ì ¸¥·¢¨¸  ´¥ É·¥¡Ê¥É¸Ö, § ¶·μ¸ ³μ¦¥É ¸μ¤¥·¦ ÉÓ ´ §¢ ´¨¥ ³¥Éμ¤ 
¨ ¶ · ³¥É·Ò ¡¥§ ¨´¸É·Ê±Í¨¨ ¶μ ¥£μ μ¡· ¡μÉ±¥, ±²¨¥´É ¢ μÉ¢¥É ´  § ¶·μ¸
μ¦¨¤ ¥É Éμ²Ó±μ ¸¨£´ ²  § ¢¥·Ï¥´¨Ö · ¡μÉÒ ¸¥·¢¨¸ ;

• ¢μ§³μ¦´μ¸ÉÓ ¸μ¶μ¸É ¢²¥´¨Ö § ¶·μ¸-μÉ¢¥É;

• μ¡¥¸¶¥Î¥´¨¥ ¡¥§μ¶ ¸´μ¸É¨.

„²Ö ¢Ò¡μ·   ·Ì¨É¥±ÉÊ·Ò ‘�	, ¸¶μ¸μ¡  ¨´É¥£· Í¨¨ ¨ ¸·¥¤¸É¢ ±μ³³Ê´¨± Í¨¨
· ¸¸³μÉ·¨³ ¨§¢¥¸É´Ò¥ É¥Ì´μ²μ£¨¨.

2. ‚›‡�‚› “„�‹…��›• ���–…„“�

�¡Ð¨³ ·¥Ï¥´¨¥³ ¶·μ¡²¥³Ò μ¡¥¸¶¥Î¥´¨Ö ³μ¡¨²Ó´μ¸É¨ ¸¨¸É¥³, μ¸´μ¢ ´-
´ÒÌ ´   ·Ì¨É¥±ÉÊ·¥ ±²¨¥´É-¸¥·¢¥·, Ö¢²Ö¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ ¶·μ£· ³³´ÒÌ ¶ -
±¥Éμ¢, ·¥ ²¨§ÊÕÐ¨Ì ¶·μÉμ±μ²Ò Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ¶·μÍ¥¤Ê· RPC (Remote
Procedure Call). �·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ É ±¨Ì ¸·¥¤¸É¢ μ¡· Ð¥´¨¥ ± ¸¥·¢¨¸Ê ¢
Ê¤ ²¥´´μ³ Ê§²¥ ¢Ò£²Ö¤¨É ± ± μ¡ÒÎ´Ò° ¢Ò§μ¢ ¶·μÍ¥¤Ê·Ò. ‘·¥¤¸É¢  RPC, ¢
±μÉμ·ÒÌ, ¥¸É¥¸É¢¥´´μ, ¸μ¤¥·¦¨É¸Ö ¢¸Ö ¨´Ëμ·³ Í¨Ö μ ¸¶¥Í¨Ë¨±¥  ¶¶ · ÉÊ·Ò
²μ± ²Ó´μ° ¸¥É¨ ¨ ¸¥É¥¢ÒÌ ¶·μÉμ±μ²μ¢, ¶¥·¥¢μ¤ÖÉ ¢Ò§μ¢ ¢ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
¸¥É¥¢ÒÌ ¢§ ¨³μ¤¥°¸É¢¨°.

‘ÊÐ¥¸É¢Ê¥É ·Ö¤ É¥Ì´μ²μ£¨° · ¸¶·¥¤¥²¥´´ÒÌ μ¡Ñ¥±Éμ¢ ¨ ¶·μÉμ±μ²μ¢, μ¡¥¸-
¶¥Î¨¢ ÕÐ¨Ì RPC, ´ ¶·¨³¥·: Java RMI (¨²¨ RMI), DCOM, CORBA, SOAP
(¸¶¥Í¨Ë¨± Í¨Ö RFC-4227), XML-RPC (¸¶¥Í¨Ë¨± Í¨Ö RFC-3529), JSON-RPC
(¸¶¥Í¨Ë¨± Í¨Ö RFC-4627) ¨ ¤·.
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„²Ö ±μ··¥±É´μ¸É¨ ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´ÉÒ ¸¨¸É¥³Ò ¤μ²¦´Ò ¶μ¤¤¥·-
¦¨¢ ÉÓ ¶·μÉμ±μ²Ò ¨ ¨´É¥·Ë¥°¸Ò, μ¶·¥¤¥²ÖÕÐ¨¥ ¶·¨´Í¨¶Ò ¨Ì ¢§ ¨³μ¤¥°-
¸É¢¨Ö. ‘É¥¶¥´Ó ·¥ ²¨§ Í¨¨ ±μ³¶μ´¥´Éμ¢ ´¥ § ¢¨¸¨É μÉ ¸μ¸ÉμÖ´¨Ö ±μ¤  ¢ ¤·Ê-
£¨Ì Î ¸ÉÖÌ ¸¨¸É¥³Ò. ‡ ³¥´  μÉ¤¥²Ó´μ° ËÊ´±Í¨μ´ ²Ó´μ° Î ¸É¨ ¶·¨²μ¦¥´¨Ö ´¥
É·¥¡Ê¥É £²μ¡ ²Ó´μ° ¶¥·¥¸É·μ°±¨ ¢¸¥° ¸¨¸É¥³Ò. �·¨ ´ ²¨Î¨¨ ¸μ£² ¸μ¢ ´´μ° ¨
· Í¨μ´ ²Ó´μ° É¥Ì´μ²μ£¨¨ ¶·μ£· ³³¨·μ¢ ´¨Ö ¢μ§³μ¦´  ¶ · ²²¥²Ó´ Ö · ¡μÉ 
´¥¸±μ²Ó±¨Ì ±μ²²¥±É¨¢μ¢ ´ ¤ · §²¨Î´Ò³¨ Î ¸ÉÖ³¨ ¶·¨²μ¦¥´¨Ö ¨²¨ ¸¨¸É¥³Ò.
‚ Î¨¸²¥ ¤μ¸Éμ¨´¸É¢ ÔÉ¨Ì É¥Ì´μ²μ£¨°:

• ¸μ±· Ð¥´¨¥ ¢·¥³¥´¨ · §· ¡μÉ±¨ (¨§μ²¨·μ¢ ´´ Ö · §· ¡μÉ± );

• ¸μ±· Ð¥´¨¥ ±μ²¨Î¥¸É¢  μÏ¨¡μ±;

• ¶μ¢Éμ·´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ¶·μ£· ³³´ÒÌ ±μ³¶μ´¥´Éμ¢;

• μ¡²¥£Î¥´¨¥ ¡Ê¤ÊÐ¥£μ ¨§³¥´¥´¨Ö ¸¨¸É¥³Ò;

• ¢μ§³μ¦´μ¸ÉÓ ¡Ò¸É·μ ¨ ÔËË¥±É¨¢´μ ¸μ§¤ ¢ ÉÓ ³´μ£μËÊ´±Í¨μ´ ²Ó´Ò¥
¶·¨²μ¦¥´¨Ö, ¨¸¶μ²Ó§ÊÖ Ê¦¥ ¸ÊÐ¥¸É¢ÊÕÐ¨¥ plug-and-play ±μ³¶μ´¥´ÉÒ,
ÎÉμ § ³¥É´μ ¸´¨¦ ¥É ¸Éμ¨³μ¸ÉÓ ¶μ¸É·μ¥´¨Ö ´μ¢μ° ¸¨¸É¥³Ò.

Œ¥Éμ¤¨±  Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ¶·μÍ¥¤Ê·Ò ¨§¢¥¸É´  ¤ ¢´μ. ‡ ¶·μ¸ ´  ¢Ò-
¶μ²´¥´¨¥ ¶·μÍ¥¤Ê·Ò ¢³¥¸É¥ ¸ ¶ · ³¥É· ³¨ § ¶¨¸Ò¢ ¥É¸Ö ¢ ¢¨¤¥ ¤μ±Ê³¥´É 
¢ ¢Ò¡· ´´μ³ Ëμ·³ É¥ ¨ ¶μ¸·¥¤¸É¢μ³ É· ´¸¶μ·É´μ£μ ¶·μÉμ±μ²  ¶¥·¥¤ ¥É¸Ö
¶μ ¸¥É¨ ´  ¤·Ê£μ° ±μ³¶ÓÕÉ¥·, £¤¥ ¨§ ¤μ±Ê³¥´É  ¨§¢²¥± ¥É¸Ö ¨³Ö ¶·μÍ¥¤Ê·Ò,
¶ · ³¥É·Ò ¨ ¶·μÎ Ö ´Ê¦´ Ö ¨´Ëμ·³ Í¨Ö. �μ¸²¥ § ¢¥·Ï¥´¨Ö · ¡μÉÒ ¶·μÍ¥-
¤Ê·Ò Ëμ·³¨·Ê¥É¸Ö μÉ¢¥É (´ ¶·¨³¥·, ¢μ§¢· Ð ¥³Ò¥ ¤ ´´Ò¥), ±μÉμ·Ò° ¶¥·¥¤ -
¥É¸Ö ±μ³¶ÓÕÉ¥·Ê, ¶μ¸² ¢Ï¥³Ê § ¶·μ¸. ‚Éμ·μ° ¨¤¥¥° RPC Ö¢²Ö¥É¸Ö  ¢Éμ³ -
É¨Î¥¸±μ¥ μ¡¥¸¶¥Î¥´¨¥ ¶·¥μ¡· §μ¢ ´¨Ö Ëμ·³ Éμ¢ ¤ ´´ÒÌ ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨
¶·μÍ¥¸¸μ¢, ¢Ò¶μ²´ÖÕÐ¨Ì¸Ö ´  · §´μ·μ¤´ÒÌ ±μ³¶ÓÕÉ¥· Ì. „²Ö ¶·¨±² ¤´μ°
¶·μ£· ³³Ò ¢¸¥ ¤¥°¸É¢¨Ö ¶·μ§· Î´Ò.

�·¨ ±² ¸¸¨Î¥¸±μ° ³μ¤¥²¨ RPC (´  ¡ §¥ DCOM, CORBA) Ëμ·³ É μ¡-
³¥´  ¤ ´´Ò³¨ μ¸É ¥É¸Ö ¡¨´ ·´Ò³, · ¡μÉ ÉÓ ¸ ´¨³ ¸²μ¦´¥¥, É¥³ ¡μ²¥¥, ¥¸²¨
´ ¤μ μ·£ ´¨§μ¢ ÉÓ · ¡μÉÊ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³Ò, £¤¥ ³¥¦¤Ê μÉ¤¥²Ó´Ò³¨
ÊÎ ¸É± ³¨ ¸¥É¨ ¸ÉμÖÉ ˇrewall ¨ ¶·μ±¸¨-¸¥·¢¥·Ò. �μ³¨³μ ÔÉμ£μ, ¢ Ê¸²μ¢¨ÖÌ
¸¨¸É¥³ É¨Î¥¸±μ£μ ¨§³¥´¥´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¶μÉ·¥¡´μ¸ÉÓ ¢ μÉ² ¤±¥
¸μÌ· ´Ö¥É¸Ö, ´¥¸³μÉ·Ö ´  ¶·¨´¨³ ¥³Ò¥ ³¥·Ò μ¡¥¸¶¥Î¥´¨Ö ´ ¤¥¦´μ¸É¨, ¶μ-
ÔÉμ³Ê ¨§ ³´μ¦¥¸É¢  ¢ ·¨ ´Éμ¢ ¶·μÉμ±μ²μ¢ RPC · ¸¸³μÉ·¨³ É¥Ì´μ²μ£¨¨ ¸
É¥±¸Éμ¢Ò³ Ëμ·³ Éμ³ μ¡³¥´  ¤ ´´Ò³¨ XML-RPC, JSON-RPC ¨ SOAP.

2.1. �·μÉμ±μ² XML-RPC. —Éμ¡Ò ·¥ ²¨§ Í¨Ö · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³Ò ´¥
§ ¢¨¸¥²  μÉ ±μ´Ë¨£Ê· Í¨¨ ¸¥É¨ ¨ ¶² ÉËμ·³Ò, ±μ³¶ ´¨Ö UserLand Software
Inc. ¸μ§¤ ²  É¥Ì´μ²μ£¨Õ XML-RPC. �¸´μ¢´Ò³ É· ´¸¶μ·É´Ò³ ¶·μÉμ±μ²μ³
¢ ÔÉμ° É¥Ì´μ²μ£¨¨ Ö¢²Ö¥É¸Ö HTTP, Ëμ·³ É ¤ ´´ÒÌ Å XML. 	Éμ ¸´¨³ ¥É
μ£· ´¨Î¥´¨Ö, ¸¢Ö§ ´´Ò¥ ¸ ±μ´Ë¨£Ê· Í¨¥° ¸¥É¨ ¨²¨ ³ ·Ï·ÊÉμ³ ¸²¥¤μ¢ ´¨Ö
¶ ±¥Éμ¢, ¢Ò§μ¢Ò XML-RPC ¸¢μ¡μ¤´μ ¶·μÌμ¤ÖÉ ¸±¢μ§Ó Ï²Õ§Ò ¢¥§¤¥, £¤¥ ¤μ-
¶Ê¸± ¥É¸Ö ·¥É· ´¸²ÖÍ¨Ö HTTP-É· Ë¨± .
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�·¨³¥´¥´¨¥ XML ¤²Ö μ¶¨¸ ´¨Ö ¤ ´´ÒÌ ¶μ§¢μ²¨²μ Ê¶·μ¸É¨ÉÓ ¶·μ£· ³³-
´Ò¥ ¸·¥¤¸É¢  ¸μ§¤ ´¨Ö · ¸¶·¥¤¥²¥´´ÒÌ ¶·¨²μ¦¥´¨°, ¸´¨§¨²¨¸Ó É·¥¡μ¢ ´¨Ö ±
±²¨¥´ÉÊ ¨ ¸¥·¢¥·Ê. �·μ£· ³³Ò · §¡μ·  (¶ ·¸¨´£ ) XML ¸¥°Î ¸ ¸ÊÐ¥¸É¢ÊÕÉ
¶· ±É¨Î¥¸±¨ ¤²Ö ¢¸¥Ì μ¶¥· Í¨μ´´ÒÌ ¸¨¸É¥³ ¨ ´  ¢¸¥Ì Ö§Ò± Ì ¶·μ£· ³³¨-
·μ¢ ´¨Ö.

2.2. �·μÉμ±μ² JSON-RPC. JSON-RPC Ö¢²Ö¥É¸Ö μÎ¥´Ó ¶·μ¸ÉÒ³ ¶·μÉμ-
±μ²μ³ (¶μÌμ¦¨³ ´  XML-RPC), ¢ ±μÉμ·μ³ μ¶·¥¤¥²Ö¥É¸Ö Éμ²Ó±μ ´ ¡μ· É¨¶μ¢
¤ ´´ÒÌ ¨ ±μ³ ´¤. JSON-RPC · ¡μÉ ¥É ¶μ¸·¥¤¸É¢μ³ ¶¥·¥¤ Î¨ § ¶·μ¸  ¸¥·¢¥·Ê,
±μÉμ·Ò° · ¸Ï¨Ë·μ¢Ò¢ ¥É ¨ ¢Ò¶μ²´Ö¥É ÔÉμÉ § ¶·μ¸. Š²¨¥´Éμ³ ¢ ÔÉμ³ ¸²Ê-
Î ¥ Ö¢²Ö¥É¸Ö ¶·μ£· ³³ , ±μÉμ·μ° ´Ê¦´μ ¢Ò§¢ ÉÓ ³¥Éμ¤ Ê¤ ²¥´´μ° ¸¨¸É¥³Ò.
Œ¥Éμ¤Ê ³μ¦¥É ¡ÒÉÓ ¶¥·¥¤ ´ ·Ö¤ ¶ · ³¥É·μ¢, ¢ ¸¢μÕ μÎ¥·¥¤Ó, ³¥Éμ¤ ³μ¦¥É
¢¥·´ÊÉÓ ¤ ´´Ò¥ (§ ¢¨¸¨É μÉ ·¥ ²¨§ Í¨¨). „²Ö ¢Ò§μ¢  Ê¤ ²¥´´μ£μ ³¥Éμ¤  ³μ¦¥É
¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ ± ± ¶·μÉμ±μ² HTTP, É ± ¨ TCP/IP, ¸¥·¨ ²¨§ Í¨Ö ¢Ò¶μ²´Ö-
¥É¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ JSON [7]. ‚Ò§μ¢ ¤μ²¦¥´ ¸μ¤¥·¦ ÉÓ:

• method Å ¸É·μ±Ê ¸ ´ §¢ ´¨¥³ ¢Ò§Ò¢ ¥³μ£μ ³¥Éμ¤ ;

• params Å ³ ¸¸¨¢ μ¡Ñ¥±Éμ¢, ±μÉμ·Ò¥ ¤μ²¦´Ò ¡ÒÉÓ ¶¥·¥¤ ´Ò ¢ ± Î¥¸É¢¥
¶ · ³¥É·μ¢ ¢Ò§Ò¢ ¥³μ³Ê ³¥Éμ¤Ê;

• id Å §´ Î¥´¨¥ ²Õ¡μ£μ É¨¶ , ±μÉμ·μ¥ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö Ê¸É ´μ¢²¥´¨Ö
¸μμÉ¢¥É¸É¢¨Ö μÉ¢¥É  μ¶·¥¤¥²¥´´μ³Ê § ¶·μ¸Ê.

�μ²ÊÎ É¥²Ó § ¶·μ¸  ¤μ²¦¥´ μÉ¶· ¢¨ÉÓ ±μ··¥±É´μ ¸μ¸É ¢²¥´´Ò¥ μÉ¢¥ÉÒ ´ 
¢¸¥ ¶μ¸ÉÊ¶¨¢Ï¨¥ § ¶·μ¸Ò. �É¢¥É ¤μ²¦¥´ ¸μ¤¥·¦ ÉÓ:

• result Å ¤ ´´Ò¥, ¢μ§¢· Ð ¥³Ò¥ ¢Ò§¢ ´´Ò³ ³¥Éμ¤μ³. …¸²¨ ¶·¨ ¢Ò¶μ²-
´¥´¨¨ ³¥Éμ¤  ¶·μ¨§μÏ²  μÏ¨¡± , ¢μ§¢· Ð ¥É¸Ö §´ Î¥´¨¥ null;

• error Å ¢μ§¢· Ð ¥É¸Ö ±μ¤ μÏ¨¡±¨ ¨²¨ §´ Î¥´¨¥ null, ¥¸²¨ μÏ¨¡±¨ ´¥
¡Ò²μ;

• id Å ¨¤¥´É¨Ë¨± Éμ· § ¶·μ¸ , ±μÉμ·μ³Ê ¸μμÉ¢¥É¸É¢Ê¥É ¤ ´´Ò° μÉ¢¥É.

�μ¸±μ²Ó±Ê ¢μ§³μ¦´  ¸¨ÉÊ Í¨Ö, ±μ£¤  μÉ¢¥É ´¥ ´Ê¦¥´, ¢¢¥¤¥´ ¸¶¥Í¨ ²Ó-
´Ò° É¨¶ § ¶·μ¸  Å notiˇcation. „²Ö ÔÉμ£μ É¨¶  § ¶·μ¸μ¢ ¨¤¥´É¨Ë¨± Éμ· id
μ¶Ê¸± ¥É¸Ö ¨²¨ ¸μ¤¥·¦¨É §´ Î¥´¨¥ null.

2.3. �·μÉμ±μ² SOAP. „μ ¶μÖ¢²¥´¨Ö SOAP ´¥ ¡Ò²μ ¥¤¨´μ£μ ¶·μÉμ±μ² 
¤²Ö ±μ³³Ê´¨± Í¨μ´´μ° ¸¢Ö§¨ ³¥¦¤Ê ˆ´É¥·´¥É-¶·¨²μ¦¥´¨Ö³¨ ¨ ¸¥·¢¨¸ ³¨.
„²Ö ·¥Ï¥´¨Ö ÔÉμ° ¶·μ¡²¥³Ò μ¡Ñ¥¤¨´¨²¨¸Ó ·Ö¤ ±μ³¶ ´¨° (Microsoft, Devel-
opMentor, UserLand Software, IBM, Lotus Development). ‚ ·¥§Ê²ÓÉ É¥ ¨Ì
¸μ¢³¥¸É´μ° ¤¥ÖÉ¥²Ó´μ¸É¨ · §· ¡μÉ ´ SOAP ¸ Í¥²ÓÕ ¶·¥¤¥²Ó´μ Ê¶·μ¸É¨ÉÓ · §-
· ¡μÉ±Ê ³¥¦ÑÖ§Ò±μ¢ÒÌ ¶·¨²μ¦¥´¨° ¨ ¸·¥¤¸É¢ ¨´É¥£· Í¨¨. ‘¶¥Í¨Ë¨± Í¨Ö
SOAP ¶·¥¤μ¸É ¢²Ö¥É μ¡Ð¨° ³¥Ì ´¨§³ ¤²Ö ¨´É¥£· Í¨¨ ¸¥·¢¨¸μ¢ ¢ ˆ´É¥·´¥É¥
¨/¨²¨ ¨´É· ¸¥ÉÖÌ ´¥§ ¢¨¸¨³μ μÉ ¶·¨³¥´Ö¥³μ° μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò, ³μ¤¥²¨
μ¡Ñ¥±Éμ¢ ¨²¨ Ö§Ò±  ¶·μ£· ³³¨·μ¢ ´¨Ö.

Œ¥Ì ´¨§³ ¢§ ¨³μ¤¥°¸É¢¨Ö ±²¨¥´É  ¨ ¸¥·¢¥·  ¢ · ³± Ì ÔÉμ£μ ¶·μÉμ±μ² 
¸²¥¤ÊÕÐ¨°:
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1. Š²¨¥´É¸±μ¥ ¶·¨²μ¦¥´¨¥ ¸μ§¤ ¥É Ô±§¥³¶²Ö· μ¡Ñ¥±É  SOAPClient.

2. SOAPClient Î¨É ¥É Ë °²Ò μ¶¨¸ ´¨Ö ³¥Éμ¤μ¢ WEB-¸¥·¢¨¸  (WSDL ¨
Web Services Meta Language Å WSML). 	É¨ Ë °²Ò ³μ£ÊÉ Ì· ´¨ÉÓ¸Ö ¨
´  ±²¨¥´É¥.

3. Š²¨¥´É¸±μ¥ ¶·¨²μ¦¥´¨¥, ¨¸¶μ²Ó§ÊÖ ¢μ§³μ¦´μ¸É¨ ¶μ§¤´¥£μ ¸¢Ö§Ò¢ ´¨Ö
³¥Éμ¤μ¢ μ¡Ñ¥±É  SOAPClient, ¢Ò§Ò¢ ¥É ³¥Éμ¤ ¸¥·¢¨¸ . SOAPClient Ëμ·-
³¨·Ê¥É ¶ ±¥É § ¶·μ¸  (SOAP Envelope) ¨ μÉ¶· ¢²Ö¥É ´  ¸¥·¢¥·. ‚μ§-
³μ¦´μ ¨¸¶μ²Ó§μ¢ ´¨¥ ²Õ¡μ£μ É· ´¸¶μ·É´μ£μ ¶·μÉμ±μ² , ´μ, ± ± ¶· -
¢¨²μ, ¨¸¶μ²Ó§Ê¥É¸Ö HTTP.

4. � ±¥É ¶·¨´¨³ ¥É¸Ö ¸¥·¢¥·´Ò³ ¶·¨²μ¦¥´¨¥³ Listener (³μ¦¥É ¶·¥¤¸É -
¢²ÖÉÓ ¸μ¡μ° ISAPI ¶·¨²μ¦¥´¨¥ ¨²¨ ASP-¸É· ´¨ÍÊ), ¸μ§¤ ¥É μ¡Ñ¥±É
SOAPServer ¨ ¶¥·¥¤ ¥É ¥³Ê ¶ ±¥É § ¶·μ¸ .

5. SOAPServer Î¨É ¥É μ¶¨¸ ´¨¥ WEB-¸¥·¢¨¸ , § £·Ê¦ ¥É μ¶¨¸ ´¨¥ ¨ ¶ ±¥É
§ ¶·μ¸  ¢ XML DOM ¤¥·¥¢ÓÖ.

6. SOAPServer ¢Ò§Ò¢ ¥É ³¥Éμ¤ μ¡Ñ¥±É /¶·¨²μ¦¥´¨Ö, ·¥ ²¨§ÊÕÐ¥£μ ¸¥·-
¢¨¸.

7. �¥§Ê²ÓÉ ÉÒ ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤  ¨²¨ μ¶¨¸ ´¨¥ μÏ¨¡±¨ ±μ´¢¥·É¨·ÊÕÉ¸Ö
μ¡Ñ¥±Éμ³ SOAPServer ¢ ¶ ±¥É μÉ¢¥É  ¨ μÉ¶· ¢²ÖÕÉ¸Ö ±²¨¥´ÉÊ.

8. �¡Ñ¥±É SOAPClient ¶·μ¢μ¤¨É · §¡μ· ¶·¨´ÖÉμ£μ ¶ ±¥É  ¨ ¢μ§¢· Ð ¥É
±²¨¥´É¸±μ³Ê ¶·¨²μ¦¥´¨Õ ·¥§Ê²ÓÉ ÉÒ · ¡μÉÒ ¸¥·¢¨¸  ¨²¨ μ¶¨¸ ´¨¥ ¢μ§-
´¨±Ï¥° μÏ¨¡±¨.

WSDL Ë °² Å ÔÉμ ¤μ±Ê³¥´É ¢ Ëμ·³ É¥ XML, μ¶¨¸Ò¢ ÕÐ¨° ³¥Éμ¤Ò,
¶·¥¤μ¸É ¢²Ö¥³Ò¥ WEB-¸¥·¢¨¸μ³, ¶ · ³¥É·Ò ³¥Éμ¤μ¢, ¨Ì É¨¶Ò, ´ §¢ ´¨Ö ¨
³¥¸Éμ´ Ìμ¦¤¥´¨¥ Listener` . SOAP Toolkit ¢¨§ ·¤  ¢Éμ³ É¨Î¥¸±¨ £¥´¥·¨·Ê¥É
ÔÉμÉ ¤μ±Ê³¥´É.

SOAP Envelope (¶ ±¥É) Å ¤μ±Ê³¥´É XML, ±μÉμ·Ò° ¸μ¤¥·¦¨É ¢ ¸¥¡¥
§ ¶·μ¸/μÉ¢¥É ´  ¢Ò¶μ²´¥´¨¥ ³¥Éμ¤ . �´ Ö¢²Ö¥É¸Ö ¶μÎÉμ¢Ò³ ±μ´¢¥·Éμ³, ¢ ±μ-
Éμ·Ò° ¢²μ¦¥´  ¨´Ëμ·³ Í¨Ö. ’Ô£ Envelope ¤μ²¦¥´ ¡ÒÉÓ ±μ·´¥¢Ò³ Ô²¥³¥´Éμ³
¶ ±¥É . 	²¥³¥´É Header ´¥ μ¡Ö§ É¥²¥´,   Body ¤μ²¦¥´ ¶·¨¸ÊÉ¸É¢μ¢ ÉÓ ¨ ¡ÒÉÓ
¶·Ö³Ò³ ¶μÉμ³±μ³ Ô²¥³¥´É  Envelope. ‚ ¸²ÊÎ ¥ μÏ¨¡±¨ ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤ 
¸¥·¢¥· Ëμ·³¨·Ê¥É ¶ ±¥É, ¸μ¤¥·¦ Ð¨° ¢ ÉÔ£¥ Body Ô²¥³¥´É Fault, ±μÉμ·Ò°
¸μ¤¥·¦¨É ¶μ¤·μ¡´μ¥ μ¶¨¸ ´¨¥ μÏ¨¡±¨. …¸²¨ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢Ò¸μ±μÊ·μ¢´¥¢Ò¥
¨´É¥·Ë¥°¸Ò SOAPClient ¨ SOAPServer, Éμ ´¥ ¶·¨¤¥É¸Ö ¢¤ ¢ ÉÓ¸Ö ¢ Éμ´±μ¸É¨
Ëμ·³ É  ¶ ±¥É , ´μ, ¶·¨ ¦¥² ´¨¨, ³μ¦´μ ¢μ¸¶μ²Ó§μ¢ ÉÓ¸Ö ´¨§±μÊ·μ¢´¥¢Ò³¨
¨´É¥·Ë¥°¸ ³¨ ¨²¨ ¦¥ ¢μμ¡Ð¥ ¸μ§¤ ÉÓ ¶ ±¥É ®·Ê± ³¨¯.

SOAP Å ÔÉμ Í¥²μ¥ ¸¥³¥°¸É¢μ ¶·μÉμ±μ²μ¢ ¨ ¸É ´¤ ·Éμ¢. �¤´ ±μ · §· -
¡μÉ±Ê ³μ¦´μ ¢Ò¶μ²´¨ÉÓ ¡Ò¸É·μ, ¥¸²¨ ¶·μ£· ³³¨·Ê¥É¸Ö ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê
¶² ÉËμ·³ ³¨, ¶μ¤ ±μÉμ·Ò¥ ¸ÊÐ¥¸É¢ÊÕÉ ¨´¸É·Ê³¥´ÉÒ ¤²Ö Ê¸±μ·¥´¨Ö · §· -
¡μÉ±¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ SOAP, ¨ ¥¸²¨ ³μ¦´μ ¨§¢²¥ÎÓ ¶μ²Ó§Ê ¨§ ¢¸¥Ì ¸²μ¦-
´μ¸É¥° SOAP.
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SOAP Ö¢²Ö¥É¸Ö · ¸Ï¨·¥´¨¥³ ¶·μÉμ±μ²  XML-RPC ¨ ³μ¦¥É ¨¸¶μ²Ó§μ-
¢ ÉÓ¸Ö ¸ ²Õ¡Ò³ ¶·μÉμ±μ²μ³ ¶·¨±² ¤´μ£μ Ê·μ¢´Ö: SMTP, FTP, HTTP, HTTPS
¨ ¤·. �¤´ ±μ ¥£μ ¢§ ¨³μ¤¥°¸É¢¨¥ ¸ ± ¦¤Ò³ ¨§ ÔÉ¨Ì ¶·μÉμ±μ²μ¢ ¨³¥¥É ¸¢μ¨
μ¸μ¡¥´´μ¸É¨, ±μÉμ·Ò¥ ¤μ²¦´Ò ¡ÒÉÓ μ¶·¥¤¥²¥´Ò μÉ¤¥²Ó´μ.

�¨ μ¤´  ¨§ ¶·¨¢¥¤¥´´ÒÌ É¥Ì´μ²μ£¨° RPC ´¥ Ö¢²Ö¥É¸Ö ¶ ´ Í¥¥° μÉ ¢¸¥Ì
¡¥¤ ¨ ´¥ ¶·¥É¥´¤Ê¥É ´  ¶μ²´μÉÊ. �  μ¸´μ¢ ´¨¨ ¸· ¢´¥´¨Ö É¥Ì´μ²μ£¨° XML-
RPC ¨ SOAP ¢ · ¡μÉ¥ [8] ¸¤¥² ´Ò ¢Ò¢μ¤Ò:

• ¥¸²¨ Ê · §· ¡ ÉÒ¢ ¥³μ° ¸¨¸É¥³Ò ¸²μ¦´ Ö ²μ£¨± , ¶¥·¥¤ ÕÉ¸Ö ¡μ²ÓÏ¨¥
±μ³¶²¥±¸´Ò¥ ¸É·Ê±ÉÊ·Ò ¤ ´´ÒÌ, ´Ê¦´  ¶μ²´ Ö ¨´Ëμ·³ Í¨Ö μ ±²¨¥´É¥
¨ ¨´¸É·Ê±Í¨¨ ¶μ ¥£μ μ¡· ¡μÉ±¥, ¥¸²¨ ¢ ¦´μ, ÎÉμ¡Ò §  ¸É ´¤ ·Éμ³ ¸Éμ-
Ö²¨ £¨£ ´ÉÒ ¶·μ£· ³³´μ° ¨´¤Ê¸É·¨¨ (Microsoft, Sun, . . . ) Å ¸²¥¤Ê¥É
μ¸É ´μ¢¨ÉÓ ¸¢μ° ¢Ò¡μ· ´  SOAP;

• ¥¸²¨ ¤ ´´Ò¥ Ö¢²ÖÕÉ¸Ö μÉ´μ¸¨É¥²Ó´μ ¶·μ¸ÉÒ³¨, ¶·¨²μ¦¥´¨Ö ¤μ²¦´Ò · -
¡μÉ ÉÓ ´  ³´μ¦¥¸É¢¥ ¶² ÉËμ·³ ¨ ´  · §´ÒÌ Ö§Ò± Ì, ¥¸²¨ ¢ ¦´  ¸±μ·μ¸ÉÓ
· ¡μÉÒ ¨ ²μ£¨±  ¸¨¸É¥³Ò ´¥ ´Ê¦¤ ¥É¸Ö ¢ ¸²μ¦´ÒÌ ±μ³ ´¤ Ì Å Í¥²¥¸μ-
μ¡· §´μ ¨¸¶μ²Ó§μ¢ ÉÓ XML-RPC.

� ¸¸³μÉ·¨³ ´ ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´Ò¥ É¥Ì´μ²μ£¨¨ · ¸¶·¥¤¥²¥´´ÒÌ μ¡Ñ-
¥±Éμ¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì RPC, Å RMI, CORBA, DCOM ¨ Ice.

3. ’…•��‹�ƒˆˆ ��‘��…„…‹…��›• ��š…Š’�‚

3.1. RMI. RMI Ö¢²Ö¥É¸Ö ¸ ³Ò³ ¶·μ¸ÉÒ³ ¨ ¡Ò¸É·Ò³ ¸¶μ¸μ¡μ³ ¸μ§¤ ´¨Ö
· ¸¶·¥¤¥²¥´´ÒÌ ¸¨¸É¥³. 	Éμ Ìμ·μÏ¨° ¢Ò¡μ· ¤²Ö ¸μ§¤ ´¨Ö RAD-±μ³¶μ´¥´Éμ¢
¨ ´¥¡μ²ÓÏ¨Ì ¶·¨²μ¦¥´¨° ´  Ö§Ò±¥ Java. �¤´ ±μ ¸²¥¤Ê¥É ¨¸±²ÕÎ¨ÉÓ RMI ¨§
· ¸¸³μÉ·¥´¨Ö ¶μ ¤¢Ê³ ¶·¨Î¨´ ³, ÔÉμ:

1) μÉ¸ÊÉ¸É¢¨¥ Ö§Ò±μ¢μ° ´¥§ ¢¨¸¨³μ¸É¨;
2) ¸¢Ö§ ´´μ¸ÉÓ μ¡Ñ¥±Éμ¢, μ¡Ê¸²μ¢²¥´´ Ö ¤ ´´μ° É¥Ì´μ²μ£¨¥°.
3.2. ’¥Ì´μ²μ£¨Ö CORBA. ’¥Ì´μ²μ£¨Ö CORBA · §· ¡ ÉÒ¢ ¥É¸Ö OMG

(Object Managment Group, ¡μ²¥¥ 800 Î²¥´μ¢) ¸ 1990 £. CORBA Ö¢²Ö¥É¸Ö ¨´-
¤Ê¸É·¨ ²Ó´Ò³ ¸É ´¤ ·Éμ³ ¨ ¸¶¥Í¨Ë¨Í¨·Ê¥É ¨´Ë· ¸É·Ê±ÉÊ·Ê ¢§ ¨³μ¤¥°¸É¢¨Ö
±μ³¶μ´¥´Éμ¢ (μ¡Ñ¥±Éμ¢) ´  ¶·¥¤¸É ¢¨É¥²Ó¸±μ³ Ê·μ¢´¥ ¨ Ê·μ¢´¥ ¶·¨²μ¦¥´¨°
³μ¤¥²¨ OSI. �´  ¶μ§¢μ²Ö¥É · ¸¸³ É·¨¢ ÉÓ ¢¸¥ ¶·¨²μ¦¥´¨Ö ¢ · ¸¶·¥¤¥²¥´-
´μ° ¸¨¸É¥³¥ ± ± μ¡Ñ¥±ÉÒ. �·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ CORBA ¨³¥¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ
¸É·μ¨ÉÓ £μ· §¤μ ¡μ²¥¥ £¨¡±¨¥ ¸¨¸É¥³Ò, Î¥³ ¸¨¸É¥³Ò ±²¨¥´É-¸¥·¢¥·, μ¸´μ-
¢ ´´Ò¥ ´  ¤¢ÊÌÊ·μ¢´¥¢μ° ¨ É·¥ÌÊ·μ¢´¥¢μ°  ·Ì¨É¥±ÉÊ·¥ [9]. Š μ¸´μ¢´Ò³
¤μ¸Éμ¨´¸É¢ ³ CORBA ³μ¦´μ μÉ´¥¸É¨ ³¥¦ÑÖ§Ò±μ¢ÊÕ ¨ ³¥¦¶² ÉËμ·³¥´´ÊÕ
¶μ¤¤¥·¦±Ê. „ ´´ Ö É¥Ì´μ²μ£¨Ö ¶μ§¢μ²Ö¥É ¢Ò§Ò¢ ÉÓ ³¥Éμ¤Ò Ê μ¡Ñ¥±Éμ¢, ´ -
Ìμ¤ÖÐ¨Ì¸Ö ¢ ²Õ¡μ° ÉμÎ±¥ ¸¥É¨ É ±, ± ± ¥¸²¨ ¡Ò ¢¸¥ μ´¨ ¡Ò²¨ ²μ± ²Ó´Ò³¨
μ¡Ñ¥±É ³¨. �  ·¨¸. 1 ¶μ± § ´  μ¸´μ¢´ Ö ¸É·Ê±ÉÊ·  CORBA 2.0 ORB.

Š²¨¥´É¸±¨¥ § £²ÊÏ±¨ ³¥Éμ¤μ¢ (IDL Stubs) μ¶·¥¤¥²ÖÕÉ ¸¶μ¸μ¡Ò ¢Ò§μ¢ 
¸¥·¢¥·μ¢. ˆ´É¥·Ë¥°¸ ¤¨´ ³¨Î¥¸±¨Ì ¢Ò§μ¢μ¢ (Dynamic Invocation Interface,
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�¨¸. 1. ‘É·Ê±ÉÊ·  ¨´É¥·Ë¥°¸μ¢ ¢Ò§μ¢μ¢ μ¡Ñ¥±Éμ¢ ¢ CORBA

DII) ¶μ§¢μ²Ö¥É ±²¨¥´ÉÊ ´ Ìμ¤¨ÉÓ ¸¥·¢¥·Ò ¨ ¢Ò§Ò¢ ÉÓ ¨Ì ³¥Éμ¤Ò ¢μ ¢·¥³Ö · -
¡μÉÒ ¸¨¸É¥³Ò. ‘¥·¢¥·´Ò¥ ± ·± ¸Ò (IDL Skeletons) μ¡¥¸¶¥Î¨¢ ÕÉ ¸É É¨Î¥¸±¨¥
¨´É¥·Ë¥°¸Ò ¤²Ö μ¡Ñ¥±Éμ¢ μ¶·¥¤¥²¥´´μ£μ É¨¶ ,   ˆ´É¥·Ë¥°¸ ¤¨´ ³¨Î¥¸±¨Ì
± ·± ¸μ¢ (Dynamic Skeleton Inerface) Å μ¡Ð¨¥ ¨´É¥·Ë¥°¸Ò ¤²Ö μ¡Ñ¥±Éμ¢ ´¥-
§ ¢¨¸¨³μ μÉ ¨Ì É¨¶ , ±μÉμ·Ò¥ ´¥ ¡Ò²¨ μ¶·¥¤¥²¥´Ò ¢ IDL Skeleton. ˆ´É¥·-
Ë¥°¸ ORB Å μ¡Ð¨° ± ± ¤²Ö ±²¨¥´É , É ± ¨ ¤²Ö ¸¥·¢¥· . �¡Ñ¥±É´Ò°  ¤ ¶É¥·
μ¸ÊÐ¥¸É¢²Ö¥É ±μ³³Ê´¨± Í¨μ´´μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê μ¡Ñ¥±Éμ³ ¨ ORB.

�¡Ñ¥±É´ Ö Ï¨´  ORB ¶μ§¢μ²Ö¥É μ¡Ñ¥±É ³ ´ ¶·Ö³ÊÕ μ¡³¥´¨¢ ÉÓ¸Ö § ¶·μ-
¸ ³¨ ¸ ¤·Ê£¨³¨ μ¡Ñ¥±É ³¨, · ¸¶μ²μ¦¥´´Ò³¨ ± ± ²μ± ²Ó´μ (´  μ¤´μ³ ±μ³¶ÓÕ-
É¥·¥, ´μ ¢ · §´ÒÌ ¶·μÍ¥¸¸ Ì), É ± ¨ Ê¤ ²¥´´μ.

3.3. ’¥Ì´μ²μ£¨Ö DCOM. ’¥Ì´μ²μ£¨Ö DCOM ¢ ± Î¥¸É¢¥ ·¥Ï¥´¨Ö ¤²Ö · ¸-
¶·¥¤¥²¥´´ÒÌ ¸¨¸É¥³ ¡Ò²  · §· ¡μÉ ´  ±μ³¶ ´¨¥° Microsoft ¢ 1996 £. ‘¥°Î ¸
DCOM Ö¢²Ö¥É¸Ö £² ¢´Ò³ ±μ´±Ê·¥´Éμ³ CORBA, ÌμÉÖ ±μ´É·μ²¨·Ê¥É¸Ö μ´ É¥-
¶¥·Ó Ê¦¥ ´¥ Ë¨·³μ° Microsoft,   £·Ê¶¶μ° TOG (The Open Group),  ´ ²μ£¨Î´μ°
OMG. DCOM ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° · ¸Ï¨·¥´¨¥  ·Ì¨É¥±ÉÊ·Ò COM ¤μ Ê·μ¢´Ö
¸¥É¥¢ÒÌ ¶·¨²μ¦¥´¨° (¸³. ·¨¸. 2). �¡Ñ¥±É COM ³μ¦¥É · ¸¸³ É·¨¢ ÉÓ¸Ö ± ±

�¨¸. 2. �·Ì¨É¥±ÉÊ·  DCOM
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¤μ¸É ÉμÎ´μ ¶·¨³¨É¨¢´Ò° Î ¸É´Ò° ¸²ÊÎ ° μ¡Ñ¥±É  CORBA Å ± ± ¶μ ¢μ§³μ¦-
´μ¸ÉÖ³, É ± ¨ ¸ ÉμÎ±¨ §·¥´¨Ö ¥£μ Í¨±²  ¦¨§´¨. Š ± ¨ ¢ CORBA, ³Ò ¢¨¤¨³
Ô²¥³¥´ÉÒ ¸É É¨Î¥¸±μ° ¸¢Ö§¨ ±μ³¶μ´¥´Éμ¢ Å § £²ÊÏ±¨.

3.4. ‘· ¢´¥´¨¥ DCOM ¨ CORBA. �·¥¦¤¥ Î¥³ ¸· ¢´¨¢ ÉÓ ÔÉ¨ ¤¢¥ É¥Ì-
´μ²μ£¨¨, ¸²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ DCOM Ö¢²Ö¥É¸Ö ³μ¤¥²ÓÕ,   CORBA  ·Ì¨-
É¥±ÉÊ·μ°. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ´¥±μÉμ·Ò¥ ¶Ê´±ÉÒ ¸· ¢´¥´¨Ö Ö¢²ÖÕÉ¸Ö Ê¸²μ¢´Ò³¨.
‚ · ¡μÉ¥ [10] ¢Ò¶μ²´¥´μ ¸· ¢´¥´¨¥ ¨Ì ¶μ ·Ö¤Ê ±·¨É¥·¨¥¢:

1. �¡¥ É¥Ì´μ²μ£¨¨ ·¥ ²¨§ÊÕÉ ¶·¨³¥·´μ μ¤¨´ ±μ¢Ò° ¨ ¤μ¸É ÉμÎ´μ ¢Ò¸μ±¨°
Ê·μ¢¥´Ó  ¡¸É· ±Í¨¨.

2. CORBA ¡μ²¥¥ ¸É·μ£μ ¨ Ëμ·³ ²Ó´μ ¶μ¤Ìμ¤¨É ± ³¥Ì ´¨§³ ³ μ¡³¥´ 
¨ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ. ‚ ·¥§Ê²ÓÉ É¥ CORBA ¶·¥¤μ¸É ¢²Ö¥É §´ Î¨É¥²Ó´μ
¡μ²ÓÏ¥ ¢μ§³μ¦´μ¸É¥°, ÔÉ¨ ¢μ§³μ¦´μ¸É¨ ¸É·μ£μ Ëμ·³ ²¨§μ¢ ´Ò ¨ μ¡¥¸-
¶¥Î¨¢ ÕÉ ¸μ¢³¥¸É´ÊÕ · ¡μÉÊ · §²¨Î´ÒÌ ¸·¥¤¸É¢ μÉ · §²¨Î´ÒÌ ¶·μ¨§¢μ-
¤¨É¥²¥° ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö.

3. �μ¤¤¥·¦±μ° É¥Ì´μ²μ£¨¨ COM § ´¨³ ÕÉ¸Ö ³´μ£¨¥ ´¥¡μ²ÓÏ¨¥ Ë¨·³Ò,
´μ ¢ ²Õ¡μ³ ¸²ÊÎ ¥ Éμ²Ó±μ Microsoft ·¥Ï ¥É, ± ± Ö Î ¸ÉÓ É¥Ì´μ²μ£¨¨
¨ ¢ ± ±μ³ ¢¨¤¥ ¶μ¶ ¤ ¥É ¨§ ² ¡μ· Éμ·¨° Microsoft ¢ μÉ±·ÒÉÒ¥ ¸¶¥Í¨-
Ë¨± Í¨¨. CORBA Ö¢²Ö¥É¸Ö ·¥§Ê²ÓÉ Éμ³ ¸μ¢³¥¸É´ÒÌ Ê¸¨²¨° μ£·μ³´μ£μ
Î¨¸²  Ë¨·³. Œμ¦´μ ¸± § ÉÓ, ÎÉμ ¢¸¥ ¶·μ¨§¢μ¤¨É¥²¨ ¶·μ£· ³³´μ£μ μ¡¥¸-
¶¥Î¥´¨Ö, ±μÉμ·μ¥ ¤μ²¦´μ ËÊ´±Í¨μ´¨·μ¢ ÉÓ ´  · §²¨Î´ÒÌ ¶² ÉËμ·³ Ì
¨ ¶μ¤ Ê¶· ¢²¥´¨¥³ · §²¨Î´ÒÌ μ¶¥· Í¨μ´´ÒÌ ¸¨¸É¥³, ¢Ò¡· ²¨ CORBA
± ± ¸É ´¤ ·É´ÊÕ ¨´Ë· ¸É·Ê±ÉÊ·Ê ¸μ§¤ ´¨Ö ¶·μ£· ³³´ÒÌ ¶·μ¤Ê±Éμ¢.

4. CORBA ¶·¥¤μ¸É ¢²Ö¥É · §· ¡μÉÎ¨± ³ ¡μ²ÓÏ¨¥ ¢μ§³μ¦´μ¸É¨, Î¥³ COM,
¢ μ¡² ¸É¨ ¸¥·¢¨¸μ¢ ¨ ¢¸¶μ³μ£ É¥²Ó´ÒÌ ¸·¥¤¸É¢

5. CORBA ¶·¥¤² £ ¥É ´¥¸μ¶μ¸É ¢¨³μ ¡μ²ÓÏ¨¥ ¢μ§³μ¦´μ¸É¨ ¶μ ¸μ§¤ ´¨Õ
¨ Ê¶· ¢²¥´¨Õ μ¡Ñ¥±É ³¨, ÎÉμ ¢ ¦´μ ¤²Ö ¸μ§¤ ´¨Ö ´ ¤¥¦´ÒÌ ¨ ³ ¸ÏÉ -
¡¨·Ê¥³ÒÌ ¶·¨²μ¦¥´¨°.

6. �¡¥ É¥Ì´μ²μ£¨¨ ¶·¥¤² £ ÕÉ ¶·¨³¥·´μ μ¤¨´ ±μ¢Ò¥ ¢μ§³μ¦´μ¸É¨ ¢ ¶² ´¥
¸¶μ¸μ¡μ¢ ¢§ ¨³μ¤¥°¸É¢¨Ö. CORBA ¨³¥¥É μ¶·¥¤¥²¥´´Ò¥ ¶·¥¨³ÊÐ¥¸É¢ 
¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¤¨´ ³¨Î¥¸±¨Ì ¢Ò§μ¢μ¢ §  ¸Î¥É ¡μ²¥¥ · §¢¨ÉÒÌ ¸·¥¤¸É¢
¶μ²ÊÎ¥´¨Ö ¨´Ëμ·³ Í¨¨ μ ¸¥·¢¥· Ì (·¥¶μ§¨É ·¨¨ ¨´É¥·Ë¥°¸μ¢).

7. ˆ COM, ¨ CORBA ¤¥³μ´¸É·¨·ÊÕÉ ¶·¨³¥·´μ μ¤¨´ ±μ¢ÊÕ (¨ μÎ¥´Ó ¢Ò-
¸μ±ÊÕ) ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ.

’ ±¨³ μ¡· §μ³, ¨§ Ê¶μ³Ö´ÊÉÒÌ É¥Ì´μ²μ£¨° · ¸¶·¥¤¥²¥´´ÒÌ μ¡Ñ¥±Éμ¢
CORBA ¶·¥¤¸É ¢²Ö¥É ¡μ²ÓÏ¨° ¨´É¥·¥¸. �¥Ï¥´¨¥ ¢μ¶·μ¸  μ Í¥²¥¸μμ¡· §-
´μ¸É¨ ¨¸¶μ²Ó§μ¢ ÉÓ CORBA ¢ ¸¨¸É¥³ Ì  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸ÊÐ¥-
¸É¢¥´´μ § ¢¨¸¨É μÉ ¢μ§³μ¦´μ¸É¨ ¢Ò¶μ²´¨ÉÓ ¸·¥¤¸É¢ ³¨ ¤ ´´μ° É¥Ì´μ²μ£¨¨
¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢. � ¸¸³μÉ·¨³ ±μ·μÉ±μ ´ §´ Î¥´¨¥ Ô²¥-
³¥´Éμ¢ É¥Ì´μ²μ£¨¨ CORBA, ¨¸¶μ²Ó§Ê¥³ÒÌ ¤²Ö μ·£ ´¨§ Í¨¨ ¸¢Ö§Ò¢ ´¨Ö, ¨
¸¢μ°¸É¢  ·¥ ²¨§μ¢ ´´ÒÌ ³¥Ì ´¨§³μ¢ ¸¢Ö§Ò¢ ´¨Ö.
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3.5. �²£μ·¨É³Ò ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¢ CORBA. „²Ö μ¶¨¸ ´¨Ö ¨´-
É¥·Ë¥°¸μ¢ ¸¢Ö§Ò¢ ¥³ÒÌ μ¡Ñ¥±Éμ¢ ¢¢¥¤¥´ Ö§Ò± OMG IDL (Interface Deˇnition
Language), ±μÉμ·Ò° ¶·¥¤μ¸É ¢²Ö¥É É¥Ì´μ²μ£¨Î¥¸±¨ ´¥§ ¢¨¸¨³Ò° ¸¨´É ±¸¨¸.
�·¨ μ¶¨¸ ´¨¨ ¶·μ£· ³³´ÒÌ  ·Ì¨É¥±ÉÊ· OMG IDL ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ± Î¥¸É¢¥
Ê´¨¢¥·¸ ²Ó´μ° ´μÉ Í¨¨ ¤²Ö μÎ¥·Î¨¢ ´¨Ö £· ´¨Í μ¡Ñ¥±É , μ¶·¥¤¥²ÖÕÐ¨Ì ¥£μ
¶μ¢¥¤¥´¨¥ ¶μ μÉ´μÏ¥´¨Õ ± ¤·Ê£¨³ ±μ³¶μ´¥´É ³ ¨´Ëμ·³ Í¨μ´´μ° ¸¨¸É¥³Ò.
OMG IDL ¶μ§¢μ²Ö¥É μ¶¨¸Ò¢ ÉÓ ¨´É¥·Ë¥°¸Ò, ¨³¥ÕÐ¨¥ · §²¨Î´Ò¥ ³¥Éμ¤Ò ¨
 É·¨¡ÊÉÒ. ‘¶¥Í¨Ë¨± Í¨¨ ´  IDL ³μ£ÊÉ ¡ÒÉÓ μÉ±μ³¶¨²¨·μ¢ ´Ò (μÉμ¡· ¦¥´Ò)
¢ § £μ²μ¢μÎ´Ò¥ Ë °²Ò ¨ ¸¶¥Í¨ ²Ó´Ò¥ ¶·μÉμÉ¨¶Ò ¸¥·¢¥·μ¢, ±μÉμ·Ò¥ ³μ£ÊÉ
¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ´¥¶μ¸·¥¤¸É¢¥´´μ ¶·μ£· ³³¨¸Éμ³. �¶·¥¤¥²¥´´Ò¥ ´  IDL ³¥-
Éμ¤Ò ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ´  ²Õ¡μ³ Ö§Ò±¥, ¤²Ö ±μÉμ·μ£μ ¸ÊÐ¥¸É¢Ê¥É
μÉμ¡· ¦¥´¨¥ ¨§ IDL,   § É¥³ ¢Ò¶μ²´¥´Ò. Š É ±¨³ Ö§Ò± ³ μÉ´μ¸ÖÉ¸Ö C, C++,
SmallTalk, Java, Ada. ‘ ¶μ³μÐÓÕ IDL ³μ¦´μ μ¶¨¸ ÉÓ ¨  É·¨¡ÊÉÒ ±μ³¶μ´¥´É ,
¨ ·μ¤¨É¥²Ó¸±¨¥ ±² ¸¸Ò, ±μÉμ·Ò¥ μ´ ´ ¸²¥¤Ê¥É, ¨ ¢Ò§Ò¢ ¥³Ò¥ ¨¸±²ÕÎ¥´¨Ö, ¨,
´ ±μ´¥Í, ³¥Éμ¤Ò, μ¶·¥¤¥²ÖÕÐ¨¥ ¨´É¥·Ë¥°¸, ¶·¨Î¥³ ¸ μ¶¨¸ ´¨¥³ ¢Ìμ¤´ÒÌ ¨
¢ÒÌμ¤´ÒÌ ¶ · ³¥É·μ¢.

CORBA ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ ·¥ ²¨§μ¢ ÉÓ ¸É É¨Î¥¸±μ¥ ¨ ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö-
§Ò¢ ´¨¥. �μ¤ ¸É É¨Î¥¸±¨³ ¸¢Ö§Ò¢ ´¨¥³ ¶μ´¨³ ¥É¸Ö μ·£ ´¨§ Í¨Ö Ê¤ ²¥´´ÒÌ
¢Ò§μ¢μ¢, ¤²Ö ±μÉμ·μ° ¢¸¥ ´¥μ¡Ìμ¤¨³Ò¥ ¤¥°¸É¢¨Ö ¶μ¤£μÉ ¢²¨¢ ÕÉ¸Ö ´  ÔÉ ¶¥
μ¡· ¡μÉ±¨ IDL-Ë °²μ¢ ±μ³¶¨²ÖÉμ·μ³ idl2. 	Éμ ´ ¨¡μ²¥¥ ÔËË¥±É¨¢´Ò° ¨
Ê¤μ¡´Ò° ¸¶μ¸μ¡, ¨ ¥¤¨´¸É¢¥´´μ¥, ÎÉμ ¤²Ö ´¥£μ É·¥¡Ê¥É¸Ö Å ´ ²¨Î¨¥ IDL-
μ¡ÑÖ¢²¥´¨° (¨²¨ ¨Ì Ô±¢¨¢ ²¥´É  ¤²Ö ´¥±μÉμ·ÒÌ É¥Ì´μ²μ£¨° Java) ¢μ ¢·¥³Ö
· §· ¡μÉ±¨ ¶·μ£· ³³Ò. Šμ¤ Ê¶ ±μ¢±¨ ³¥Éμ¤  ¨ ¥£μ  ·£Ê³¥´Éμ¢ ¸μ¤¥·¦¨É¸Ö ¢
Ë °²¥ § £²ÊÏ±¨ (stub), ÉμÎ´¥¥ Å ¢ ±² ¸¸¥, ¨³Ö ±μÉμ·μ£μ ¸μ¢¶ ¤ ¥É ¸ ¨³¥´¥³
IDL-¨´É¥·Ë¥°¸ .

„²Ö § ¤ Î ¸ Ë¨±¸¨·μ¢ ´´Ò³ ¸μ¸É ¢μ³ ±μ³¶μ´¥´Éμ¢ ¸É É¨Î¥¸±μ£μ ¸¢Ö§Ò-
¢ ´¨Ö ¢¶μ²´¥ ¤μ¸É ÉμÎ´μ. �μ ¤²Ö ‘�	 Ì · ±É¥·´μ ³´μ£μ±· É´μ¥ ¨§³¥´¥´¨¥
³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ¸μ¸É ¢  ¶·μ£· ³³´ÒÌ ±μ³¶μ´¥´-
Éμ¢. ‚ ÔÉμ³ ¸²ÊÎ ¥ ´¥μ¡Ìμ¤¨³ ¡μ²¥¥ £¨¡±¨° ¶μ¤Ìμ¤ Å ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò-
¢ ´¨¥ ±μ³¶μ´¥´Éμ¢. � ¡μ· ¸·¥¤¸É¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì ¢ CORBA ¢Ò¶μ²´¥´¨¥
¢¸¥Ì ´¥μ¡Ìμ¤¨³ÒÌ ¤¥°¸É¢¨° ¤²Ö ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ´  ¸Éμ·μ´¥ ±²¨-
¥´É , ´ §Ò¢ ¥É¸Ö DII (Dynamic Invocation Interface), ´  ¸Éμ·μ´¥ ¸¥·¢¥·  Å
DSI (Dynamic Skeleton Interface). 	Éμ ´¥ μ§´ Î ¥É, ÎÉμ ¢ CORBA ¸ÊÐ¥¸É¢ÊÕÉ
¤¢  · §´ÒÌ ®¶μÉμ± ¯ ¢§ ¨³μ¤¥°¸É¢¨Ö Å ¸É É¨Î¥¸±¨° ¨ ¤¨´ ³¨Î¥¸±¨°. ‘¥·¢¥·
´¥ §´ ¥É, ± ±μ° ¸¶μ¸μ¡ ¨¸¶μ²Ó§μ¢ ²¸Ö ´  ¸Éμ·μ´¥ ±²¨¥´É  ¶·¨ Ëμ·³¨·μ¢ -
´¨¨ § ¶·μ¸ ,   ±²¨¥´ÉÊ ´¥ ¨§¢¥¸É´μ, ± ± ¨³¥´´μ ¸¥·¢¥· (ÉμÎ´¥¥, ±μ³¶μ´¥´ÉÒ
CORBA ´  ¸Éμ·μ´¥ ¸¥·¢¥· ) μ¡¥¸¶¥Î¨¢ ¥É ¢Ò§μ¢ ·¥ ²Ó´μ£μ ³¥Éμ¤ . �·¨ μ·£ -
´¨§ Í¨¨ ¢Ò§μ¢  ³¥Éμ¤ , ¥¸É¥¸É¢¥´´μ, ´Ê¦´μ §´ ÉÓ, ± ±μ° ¨´É¥·Ë¥°¸ ·¥ ²¨§Ê¥É
¸¥·¢¥·´Ò° ±μ³¶μ´¥´É, ± ± ´ §Ò¢ ¥É¸Ö ³¥Éμ¤, ¸±μ²Ó±μ μ´ ¨³¥¥É  ·£Ê³¥´Éμ¢ ¨
± ±μ£μ μ´¨ É¨¶ . —Éμ¡Ò ÔÉμ ¢ÒÖ¸´¨ÉÓ, ´¥μ¡Ìμ¤¨³μ ¨¸¶μ²Ó§μ¢ ÉÓ DII ¨ ¢Ò¶μ²-
´¨ÉÓ ´¥¸±μ²Ó±μ ¢Ò§μ¢μ¢ ¤²Ö μ¶·¥¤¥²¥´¨Ö ¨³¥´¨ ³¥Éμ¤ , É¨¶μ¢ ¨ §´ Î¥´¨° ¥£μ
 ·£Ê³¥´Éμ¢, É¨¶  ·¥§Ê²ÓÉ É , ¶μ¸²¥ ÔÉμ£μ ¢Ò§¢ ÉÓ ³¥Éμ¤ ¨, ´ ±μ´¥Í, ¶μ²ÊÎ¨ÉÓ
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·¥§Ê²ÓÉ É. �μ³¨³μ ÔÉμ£μ, ±μ³¶μ´¥´É-¸¥·¢¥· ¤μ²¦¥´ ¸μ¤¥·¦ ÉÓ ±μ¤, ¨´É¥·-
¶·¥É¨·ÊÕÐ¨° ¢¸¥ ÔÉ¨ § ¶·μ¸Ò. ‚ ¸²ÊÎ ¥ ¨¸¶μ²Ó§μ¢ ´¨Ö É¥Ì´μ²μ£¨¨ CORBA
Í¥´  ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ¸²¥¤ÊÕÐ Ö:

• Š²¨¥´É¸±¨° ¨ ¸¥·¢¥·´Ò° ±μ³¶μ´¥´ÉÒ ¤μ¶μ²´ÖÕÉ¸Ö ¨§¡ÒÉμÎ´Ò³ ±μ¤μ³,
´¥ ¸¢Ö§ ´´Ò³ ¸ ·¥ ²¨§ Í¨¥° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö.

• ‘·¥¤  μ¡¸²Ê¦¨¢ ´¨Ö ±μ³³Ê´¨± Í¨° ¨ ¤μ¶μ²´¨É¥²Ó´Ò° ±μ¤ ¢ ±²¨¥´É-
¸±μ³ ¨ ¸¥·¢¥·´μ³ ±μ³¶μ´¥´É Ì ¶·¨¢Ö§Ò¢ ÕÉ¸Ö ± ¤ ´´μ° É¥Ì´μ²μ£¨¨.

• ‘ÊÐ¥¸É¢¥´´μ Ê¸²μ¦´Ö¥É¸Ö ¶·μ£· ³³¨·μ¢ ´¨¥ ·¥ ²¨§ Í¨¨ ± ± ¸·¥¤Ò ¢§ -
¨³μ¤¥°¸É¢¨Ö, É ± ¨ ±μ³¶μ´¥´Éμ¢.

• �¥ ²¨§ Í¨Ö ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö É·¥¡Ê¥É ´¥¸±μ²Ó±μ ¸μÉ¥´ ¤μ¶μ²-
´¨É¥²Ó´ÒÌ μ¶¥· Éμ·μ¢, ¶·¨³¥·´μ ¢ 40 · § § ³¥¤²Ö¥É¸Ö ¶·μÍ¥¸¸ ¢§ ¨³μ-
¤¥°¸É¢¨Ö ¶μ ¸· ¢´¥´¨Õ ¸μ ¸É É¨Î¥¸±¨³ [11].

• ‚Ò¨£·ÒÏ Å ¶· ±É¨Î¥¸±¨ ¶μ²´ Ö ¸¢μ¡μ¤  ¶·¨ ³μ¤¨Ë¨± Í¨¨ ¶·¨²μ¦¥-
´¨Ö, μ¤´ ±μ ¤²Ö É ±μ° · ¡μÉÒ ¶μÉ·¥¡Ê¥É¸Ö ±¢ ²¨Ë¨Í¨·μ¢ ´´Ò° ¸¶¥Í¨-
 ²¨¸É.

CORBA-¸¶¥Í¨Ë¨± Í¨¨ § É· £¨¢ ÕÉ IDL-μÉμ¡· ¦¥´¨¥ ¢ ¤·Ê£¨¥ Ö§Ò±¨,
API ¤²Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ORB ¨ ¸¥·¢¨¸Ò, ¶·¥¤μ¸É ¢²Ö¥³Ò¥ ORB. ‚ ¨Éμ£¥
¸μ¸É ¢ ¸·¥¤Ò μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ³¥´Ö¥É¸Ö ¶·¨ ¨§³¥´¥´¨¨ ¶·¨²μ-
¦¥´¨Ö. ‘²¥¤Ê¥É § ³¥É¨ÉÓ, ÎÉμ, ± ± ¨ ±² ¸¸¨Î¥¸±¨° RPC, CORBA ·¥ ²¨§Ê¥É
¢§ ¨³μ¤¥°¸É¢¨¥ ®μ¤¨´-¸-μ¤´¨³¯, ¨ ²¨ÏÓ ¢ ¶μ¸²¥¤´¨Ì ¢¥·¸¨ÖÌ ¢μ§³μ¦¥´  ¸¨´-
Ì·μ´´Ò° ¢Ò§μ¢.

3.6. ’¥Ì´μ²μ£¨Ö I¸e. �·μ¤μ²¦¨É¥²Ó´μ¥ (¸ 1990 £.) ¨¸¶μ²Ó§μ¢ ´¨¥ CORBA
¤ ²μ μ¡Ï¨·´ÊÕ ¨´Ëμ·³ Í¨Õ μ ¥¥ ´¥¤μ¸É É± Ì [12]. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ±μ³¶ -
´¨Ö ZeroC ¶μ¤ ·Ê±μ¢μ¤¸É¢μ³ μ¤´μ£μ ¨§ · §· ¡μÉÎ¨±μ¢ CORBA (Œ¨Î¨ •¥´-
´¨´£) ¢Ò¶μ²´¨²  ·¥ ²¨§ Í¨Õ ¶·μ¤Ê±É  Ice (The Internet Communications En-
gine), ¶·μ³¥¦ÊÉμÎ´μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ´μ¢μ£μ ¶μ±μ²¥´¨Ö [13].
	Éμ ´μ¢Ò° μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´Ò° ´ ¡μ· ¨´¸É·Ê³¥´Éμ¢, ±μÉμ·Ò° ¶μ§¢μ-
²Ö¥É · §· ¡μÉÎ¨± ³ ¸É·μ¨ÉÓ ±²¨¥´É-¸¥·¢¥·´Ò¥ ¶·¨²μ¦¥´¨Ö ¸ ³¨´¨³ ²Ó´Ò³¨
Ê¸¨²¨Ö³¨.

�μ  ´ ²μ£¨¨ ¸ CORBA, Ice ¢¢μ¤¨É μ¡Ñ¥±É´Ò¥ ³μ¤¥²¨, μ¤´ ±μ ¡μ²¥¥ ¶·μ-
¸ÉÒ¥ ¨ ¡μ²¥¥ ³μÐ´Ò¥ ¡² £μ¤ ·Ö μ¸¢μ¡μ¦¤¥´¨Õ μÉ ´¥ÔËË¥±É¨¢´μ¸É¨ ¶·μÏ²μ°
·¥ ²¨§ Í¨¨. ‚¢¥¤¥´Ò ´μ¢Ò¥ ¸¢μ°¸É¢ , É ±¨¥ ± ± ¶μ¤¤¥·¦±  UDP,  ¸¨´Ì·μ´´ Ö
¤¨¸¶¥ÉÎ¥·¨§ Í¨¨, ¢¸É·μ¥´´ Ö § Ð¨É ,  £·¥£ Í¨Ö ¨´É¥·Ë¥°¸μ¢. “¸É· ´Ö¥É¸Ö ´¥-
μ¡Ìμ¤¨³μ¸ÉÓ § ¡μÉ¨ÉÓ¸Ö μ ·Ö¤¥ ¤¥É ²¥° Å μÉ±·ÒÉ¨¨ ¸¥É¥¢ÒÌ ¸μ¥¤¨´¥´¨°,
¸¥·¨ ²¨§ Í¨¨/¤¥¸¥·¨ ²¨§ Í¨¨ ¤ ´´ÒÌ ¤²Ö ¶¥·¥¤ Î¨ ¶μ ¸¥É¨, ¢μ¸¸É ´μ¢²¥´¨¨
· §μ·¢ ´´ÒÌ ¸μ¥¤¨´¥´¨°.

Ice ¶μ¤¤¥·¦¨¢ ¥É  ¸¨´Ì·μ´´μ¥ Ê¤ ²¥´´μ¥ ¢Ò¶μ²´¥´¨¥ ³¥Éμ¤ : ±²¨¥´É ³μ-
¦¥É ¢±²ÕÎ¨ÉÓ μ¶¥· Í¨Õ  ¸¨´Ì·μ´´μ, É. ¥. ¨¸¶μ²Ó§μ¢ ÉÓ proxy (Ô±¢¨¢ ²¥´É
CORBA-¸É ¡ ) μ¡ÒÎ´Ò³ ¸¶μ¸μ¡μ³, μ¤´ ±μ ¢ ¤μ¶μ²´¥´¨¥ ± μ¡ÒÎ´Ò³ ¶ · ³¥-
É· ³ ¤μ²¦¥´ ¶¥·¥¤ ÉÓ callback-μ¡Ñ¥±É. �μ¸²¥ § ¢¥·Ï¥´¨Ö μ¶¥· Í¨¨ ¸¥·¢¥·´ Ö
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¸Éμ·μ´  § ¶Ê¸± ¥É ³¥Éμ¤ ¢ ¶¥·¥¤ ´´μ³ · ´¥¥ callback-μ¡Ñ¥±É¥, ¶¥·¥¤ ¢ Ö ·¥-
§Ê²ÓÉ É ¨²¨ ¨´Ëμ·³ Í¨Õ μ¡ μÏ¨¡±¥.

�¤´ ±μ Ice ´¥ ¸μ¤¥·¦¨É ¶·¨´Í¨¶¨ ²Ó´μ ´μ¢ÒÌ (¶μ ¸· ¢´¥´¨Õ ¸ CORBA)
·¥Ï¥´¨° ¶·μ¡²¥³Ò ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢. �μ²¥¥ Éμ£μ, ¤²Ö
 ¸¨´Ì·μ´´μ£μ RPC I¸e ¸ÊÐ¥¸É¢¥´´μ Ê¸²μ¦´Ö¥É ¸Ì¥³Ê ¢§ ¨³μ¤¥°¸É¢¨Ö ¨ ¥Ð¥
¡μ²ÓÏ¥ ´ £·Ê¦ ¥É ·¥ ²¨§ Í¨Õ ±²¨¥´É  ¤μ¶μ²´¨É¥²Ó´Ò³ ±μ¤μ³.

4. ‘…�‚ˆ‘-��ˆ…�’ˆ��‚����Ÿ ��•ˆ’…Š’“��

‘¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´ Ö  ·Ì¨É¥±ÉÊ·  SOA (Service-Oriented Architec-
ture) ´¥ ¨³¥¥É ¸É·μ£μ£μ μ¶·¥¤¥²¥´¨Ö, ´¥ ¸μ¤¥·¦¨É ´μ¢ÒÌ ·¥¢μ²ÕÍ¨μ´´ÒÌ
¨¤¥°,   Ö¢²Ö¥É¸Ö μ¡μ¡Ð¥´¨¥³ ²ÊÎÏ¨Ì ¶· ±É¨± ¸μ§¤ ´¨Ö ¶·μ£· ³³´μ-¨´Ëμ·³ -
Í¨μ´´ÒÌ ¸¨¸É¥³ ¨ ¢¥¤¥´¨Ö ¨´É¥£· Í¨μ´´ÒÌ ¶·μ¥±Éμ¢. SOA ¶·¥¤² £ ¥É ÔËË¥±-
É¨¢´Ò° ¶μ¤Ìμ¤ ± ·¥Ï¥´¨Õ μ¤´μ° ¨§ ¸ ³ÒÌ ¸²μ¦´ÒÌ ¨ ´ ¸ÊÐ´ÒÌ ¶·μ¡²¥³ Å
¶·μ¡²¥³Ò ¨´É¥£· Í¨¨ ¶·¨±² ¤´μ° ¸¨¸É¥³Ò ¸ ¢μ§³μ¦´μ¸ÉÓÕ ¨§³¥´¥´¨Ö ¸μ-
¸É ¢  ±μ³¶μ´¥´Éμ¢ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ Ô¢μ²ÕÍ¨¥° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö [14].

� §´μμ¡· §¨¥ ¸¶μ¸μ¡μ¢ ¨´É¥£· Í¨¨ ¢ Ê¸²μ¢¨ÖÌ μÉ¸ÊÉ¸É¢¨Ö ¸É ´¤ ·É , ±μ-
Éμ·Ò° Ê¤μ¢²¥É¢μ·¨² ¡Ò ¶·¨²μ¦¥´¨Ö ²Õ¡ÒÌ É¨¶μ¢, ¶·¨¢μ¤¨É ± ´¥μ¡Ìμ¤¨³μ¸É¨
¶·μ£· ³³¨·μ¢ ´¨Ö ¸¶¥Í¨ ²Ó´ÒÌ ¨´É¥£· Í¨μ´´ÒÌ ¨´É¥·Ë¥°¸μ¢. „·Ê£ Ö ¢μ§-
³μ¦´ Ö ¸¥·Ó¥§´ Ö ¶·μ¡²¥³  ¢μ§´¨± ¥É ¢ ¸²ÊÎ ¥ ¢¢μ¤  ¢ ±μ³¶μ´¥´ÉÒ ¸·¥¤¸É¢
¶μ¤¤¥·¦±¨ ³¥Éμ¤  ¨´É¥£· Í¨¨ ¨ ¶·¨¢μ¤¨É ± Ê¸²μ¦´¥´¨Õ ¨Ì ¶μ¢Éμ·´μ£μ ¨¸-
¶μ²Ó§μ¢ ´¨Ö. „²Ö ·¥Ï¥´¨Ö ¶μ¤μ¡´ÒÌ ¶·μ¡²¥³ ´¥¤μ¸É ÉμÎ´μ ¸μ§¤ ÉÓ ´μ¢Ò°
´ ¡μ· É¥Ì´μ²μ£¨° ¨²¨ ¢Ò· ¡μÉ ÉÓ ¥¤¨´Ò° ¸É ´¤ ·É ¨´É¥£· Í¨¨. ‚ ´ ¸ÉμÖÐ¥¥
¢·¥³Ö ¨³¥¥É¸Ö ¶μÉ·¥¡´μ¸ÉÓ ¢ É ±μ° ±μ´Í¥¶Í¨¨  ·Ì¨É¥±ÉÊ·Ò ¶·μ£· ³³´μ°
¸·¥¤Ò, ¢ ±μÉμ·μ° ¢μ§³μ¦´   ¤¥±¢ É´ Ö ¤¨´ ³¨±¥ ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö ¤¨´ -
³¨±  · §· ¡μÉ±¨, ³μ¤¨Ë¨± Í¨¨ ¨ ¨´É¥£· Í¨¨ ¶·¨²μ¦¥´¨°. �¸´μ¢´ Ö ¨¤¥Ö
SOA ± ± · § ¨ § ±²ÕÎ ¥É¸Ö ¢ ¸μ§¤ ´¨¨  ·Ì¨É¥±ÉÊ·´μ° ¶² ÉËμ·³Ò, ±μÉμ-
· Ö μ¡¥¸¶¥Î¨É ¡Ò¸É·ÊÕ ·¥±μ´Ë¨£Ê· Í¨Õ ¨ μ¡Ñ¥¤¨´¥´¨¥ · ¸¶·¥¤¥²¥´´ÒÌ ¶·μ-
£· ³³´ÒÌ ±μ³¶μ´¥´Éμ¢ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ´Ê¦´μ° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö.

SOA Ì · ±É¥·¨§ÊÕÉ ¸²¥¤ÊÕÐ¨¥ μ¸´μ¢´Ò¥ ¶·¨´Í¨¶Ò:

• �Ê¡²¨± Í¨Ö ¨´É¥·Ë¥°¸μ¢ ¤μ¸ÉÊ¶ . ‘¥·¢¨¸Ò Ö¢²ÖÕÉ¸Ö ±μ³¶μ´¥´É ³¨
¨´Ëμ·³ Í¨μ´´μ° ¸¨¸É¥³Ò, ±μÉμ·Ò¥ ¶Ê¡²¨±ÊÕÉ ¸¢μ¨ ¨´É¥·Ë¥°¸Ò (±μ´-
É· ±ÉÒ). 	É¨ ±μ´É· ±ÉÒ Ö¢²ÖÕÉ¸Ö ´¥§ ¢¨¸¨³Ò³¨ μÉ ¶² ÉËμ·³Ò, Ö§Ò± 
¶·μ£· ³³¨·μ¢ ´¨Ö, μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò ¨ ¤·Ê£¨Ì É¥Ì´¨Î¥¸±¨Ì μ¸μ-
¡¥´´μ¸É¥° ·¥ ²¨§ Í¨¨; ¸¥·¢¨¸Ò ¢§ ¨³μ¤¥°¸É¢ÊÕÉ ³¥¦¤Ê ¸μ¡μ° ¨ ¢¸¶μ-
³μ£ É¥²Ó´Ò³¨ ¸²Ê¦¡ ³¨ ¶μ¸·¥¤¸É¢μ³ μÉ±·ÒÉÒÌ, Ï¨·μ±μ ¨¸¶μ²Ó§Ê¥³ÒÌ
¸É ´¤ ·Éμ¢.

• � §¤¥²¥´¨¥ ±μ¤ . ‚±²ÕÎ ¥³Ò° ¢ ¨´Ëμ·³ Í¨μ´´ÊÕ ¸¨¸É¥³Ê ¸¥·¢¨¸ ·¥ -
²¨§Ê¥É μÉ¤¥²Ó´ÊÕ ËÊ´±Í¨Õ, ±μÉμ· Ö Ö¢²Ö¥É¸Ö ²μ£¨Î¥¸±¨ μ¡μ¸μ¡²¥´´μ°,
¶μ¢Éμ·ÖÕÐ¥°¸Ö § ¤ Î¥°, ¨¸¶μ²Ó§Ê¥³μ° ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ²μ£¨±μ° ¶·¨²μ-
¦¥´¨Ö.
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• Š·Ê¶´μ¡²μÎ´ Ö (coarse-grained) ¸É·Ê±ÉÊ·  ¸¥·¢¨¸μ¢. ‘¥·¢¨¸Ò ¢ SOA
¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ³μ¤Ê²¨ ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö ¤μ¸É ÉμÎ´μ ¢Ò¸μ±μ£μ
Ê·μ¢´Ö, ¡² £μ¤ ·Ö Î¥³Ê ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ´¨³¨ ¸¢μ¤¨É¸Ö ± μ£· ´¨-
Î¥´´μ³Ê Î¨¸²Ê ¸μμ¡Ð¥´¨°, μ¶·¥¤¥²¥´´ÒÌ ÔÉμ° ²μ£¨±μ°, ¢³¥¸Éμ ³´μ¦¥-
¸É¢  ´¨§±μÊ·μ¢´¥¢ÒÌ ¢Ò§μ¢μ¢, ± ± ÔÉμ ·¥ ²¨§μ¢ ´μ ¢ CORBA. ‚ SOA
¨¸¶μ²Ó§ÊÕÉ¸Ö ¨´É¥·Ë¥°¸Ò, ´¥°É· ²Ó´Ò¥ ¶μ μÉ´μÏ¥´¨Õ ± ¸¶¥Í¨Ë¨±¥
·¥ ²¨§ Í¨¨ ¸¥·¢¨¸ . Œ¥Ì ´¨§³Ò ¨´É¥£· Í¨¨ ´¥ É·¥¡ÊÕÉ §´ ´¨Ö ¤¥É ²¥°
·¥ ²¨§ Í¨¨ ËÊ´±Í¨¨, ±μÉμ·ÊÕ ¶·¥¤μ¸É ¢²Ö¥É ¸¥·¢¨¸, ¨ ¸¶μ¸μ¡μ¢ ±μ³-
³Ê´¨± Í¨¨, ´μ μ¡¥¸¶¥Î¨¢ ÕÉ ¸·¥¤¸É¢  ¤²Ö ¤¥±² · Í¨¨ ¢μ§³μ¦´μ¸É¥°
¸¥·¢¨¸  ¢¸¥³ ±μ³¶μ´¥´É ³ ¶μ ¸¥É¨, ¥¸²¨ ÔÉμ É·¥¡Ê¥É¸Ö.

• ‘² ¡ Ö ¸¢Ö§ ´´μ¸ÉÓ (loose coupling). ‘¥·¢¨¸Ò ¢ ¸¨¸É¥³ Ì, ¶μ¸É·μ¥´´ÒÌ
´  SOA, ³μ£ÊÉ ¡ÒÉÓ ·¥ ²¨§μ¢ ´Ò ¢´¥ § ¢¨¸¨³μ¸É¨ μÉ ¤·Ê£¨Ì ¸²Ê¦¡ ¸¨-
¸É¥³Ò, ´¥μ¡Ìμ¤¨³μ Éμ²Ó±μ §´ ´¨¥ ¨´É¥·Ë¥°¸  ¨¸¶μ²Ó§Ê¥³ÒÌ ¸¥·¢¨¸μ¢.
ˆ§³¥´¥´¨Ö ¢ ·¥ ²¨§ Í¨¨ ¸¥·¢¨¸  ´¥ ¢²¨ÖÕÉ ´  ±²¨¥´É , ±μÉμ·Ò° ÔÉμÉ
¸¥·¢¨¸ ¨¸¶μ²Ó§Ê¥É, ¨ ´ μ¡μ·μÉ. ‘² ¡ Ö ¸¢Ö§ ´´μ¸ÉÓ μ¡¥¸¶¥Î¨¢ ¥É ¶·μ-
¸ÉÊÕ  ¤ ¶É Í¨Õ ¸¨¸É¥³Ò ± ¨§³¥´¥´¨Ö³ ¢ ¸É·Ê±ÉÊ·¥ ¨ ¸μ¸É ¢¥ ¸¥·¢¨¸μ¢.

Š ¦¤Ò° ¨§ ¶Ê´±Éμ¢ ´¥ Ö¢²Ö¥É¸Ö ¸¶¥Í¨Ë¨Î¥¸±μ° μ¸μ¡¥´´μ¸ÉÓÕ ‘��, ³´μ-
£¨¥ É¥Ì´μ²μ£¨¨ ¢§Ö²¨ ´  ¢μμ·Ê¦¥´¨¥ ÔÉ¨ ¶·¨´Í¨¶Ò. �É²¨Î¨É¥²Ó´μ° μ¸μ¡¥´-
´μ¸ÉÓÕ ¶μ¸É·μ¥´´μ° ´  SOA ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö μ¤´μ¢·¥³¥´´μ¥ ¸²¥¤μ¢ ´¨¥
¢¸¥³ Ê± § ´´Ò³ ¶·¨´Í¨¶ ³. 	É¨ ¶·¨´Í¨¶Ò ¶μ§¢μ²ÖÕÉ ¸´ÖÉÓ ´ ¨¡μ²¥¥ μ¸É·Ò¥
¶·μ¡²¥³Ò ¨´É¥£· Í¨¨ ¶·¨²μ¦¥´¨° ¨ ·¥ £¨·μ¢ ÉÓ ´  ¨§³¥´¥´¨Ö ¢ ±μ´Ë¨£Ê-
· Í¨¨ ¨ ²μ£¨±¥ ¶·¨²μ¦¥´¨Ö ¤¨´ ³¨Î´μ ¨ ¡¥§ ¸²μ¦´ÒÌ ¶·¥μ¡· §μ¢ ´¨° ´ 
¨´É¥£· Í¨μ´´μ³ Ê·μ¢´¥.

�¤´μ ¨§ μ¸´μ¢´ÒÌ ¶·¥¨³ÊÐ¥¸É¢ SOA ¶¥·¥¤ ³´μ£¨³¨ É· ¤¨Í¨μ´´Ò³¨ ¶·μ-
£· ³³´Ò³¨ ³μ¤¥²Ö³¨ ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ÔÉ   ·Ì¨É¥±ÉÊ·  ´ Í¥²¥´  ´  ¶μ¤-
¤¥·¦±Ê ´¥ ¶·μ£· ³³Ò,   ¶·μÍ¥¸¸ . Šμ³¶μ´¥´ÉÒ ¨´É¥£·¨·ÊÕÉ¸Ö É ±¨³ μ¡· -
§μ³, ÎÉμ¡Ò ¨Ì ¢Ò¶μ²´¥´¨¥ ¢ μ¶·¥¤¥²¥´´μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ·¥ ²¨§μ¢ ²μ
´Ê¦´ÊÕ ²μ£¨±Ê ¶·¨²μ¦¥´¨Ö. Š ¦¤Ò° ¨§ ±μ³¶μ´¥´Éμ¢-¸¥·¢¨¸μ¢ ³μ¦¥É ÊÎ ¸É-
¢μ¢ ÉÓ ¢ ·¥ ²¨§ Í¨¨ ¶·¨²μ¦¥´¨° ¸ · §²¨Î´μ° ²μ£¨±μ°. �·¥¨³ÊÐ¥¸É¢ , ±μ-
Éμ·Ò¥ μ¡¥Ð ¥É ±μ³¶²¥±¸´Ò° ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´Ò° ¶μ¤Ìμ¤, Å £¨¡±μ¸ÉÓ
¶·μ£· ³³´μ° ¶² ÉËμ·³Ò ¶μ μÉ´μÏ¥´¨Õ ± ¨§³¥´¥´¨Ö³ ¢ ²μ£¨±¥ ¶·¨²μ¦¥´¨Ö,
  É ±¦¥ ¢μ§³μ¦´μ¸ÉÓ ¨´É¥£·¨·μ¢ ÉÓ ¢ ¥¤¨´ÊÕ ¸·¥¤Ê ´  ¥¤¨´ÒÌ ¶·¨´Í¨¶ Ì
· §´μμ¡· §´Ò¥ ·¥Ï¥´¨Ö ¸Éμ·μ´´¨Ì · §· ¡μÉÎ¨±μ¢.

�  ¤ ´´μ³ ÔÉ ¶¥ · §¢¨É¨Ö É¥Ì´μ²μ£¨° ¨´É¥·Ë¥°¸Ò ¨ ¶·μÉμ±μ²Ò ¢§ ¨-
³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¢ SOA Å ÔÉμ ¸É ´¤ ·ÉÒ WEB-¸¥·¢¨¸μ¢. �¤´ ±μ
±μ´Í¥¶Í¨Ö SOA Ï¨·¥ ¨¤¥¨ WEB-¸¥·¢¨¸μ¢. �´  ´¥ ¤ ¥É ÉμÎ´μ£μ μ¶¨¸ ´¨Ö
¸¶μ¸μ¡  ¢§ ¨³μ¤¥°¸É¢¨Ö ¸¥·¢¨¸μ¢, ´μ £μ¢μ·¨É μ Éμ³, ± ± ¤μ¡¨ÉÓ¸Ö, ÎÉμ¡Ò μ´¨
¶μ´¨³ ²¨ ¤·Ê£ ¤·Ê£  ¨ ³μ£²¨ ¡ÒÉÓ ¨´É¥£·¨·μ¢ ´Ò. „ ´´ Ö  ·Ì¨É¥±ÉÊ·  ´¥
¶·¨¢Ö§ ´  ± ± ±μ°-Éμ μ¶·¥¤¥²¥´´μ° É¥Ì´μ²μ£¨¨. �´  ³μ¦¥É ¡ÒÉÓ ·¥ ²¨§μ-
¢ ´  ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ï¨·μ±μ£μ ¸¶¥±É·  É¥Ì´μ²μ£¨°, ¢±²ÕÎ Ö É ±¨¥ É¥Ì´μ-
²μ£¨¨, ± ± REST, RPC, DCOM, CORBA ¨²¨ WEB-¸¥·¢¨¸Ò, ¨ μ¤´μ¢·¥³¥´´μ
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³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ ¤μ¶μ²´¨É¥²Ó´μ ³¥Ì ´¨§³ Ë °²μ¢μ° ¸¨¸É¥³Ò ¤²Ö μ¡³¥´ 
¤ ´´Ò³¨. ‚μ§³μ¦´ÊÕ É¥Ì´μ²μ£¨Î¥¸±ÊÕ ¶μ¤¤¥·¦±Ê SOA ³μ¦´μ ¶·¥¤¸É ¢¨ÉÓ,
´ ¶·¨³¥·, ¸²¥¤ÊÕÐ¨³ ¸μ¸É ¢μ³ ±μ³¶μ´¥´Éμ¢:

• ˜¨´  ¸μμ¡Ð¥´¨° Å ¢ ¦´¥°Ï¨° Ê·μ¢¥´Ó ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö,
±μÉμ·Ò° ¸μ¢³¥¸É´μ ¸ ±μ·¶μ· É¨¢´μ° ¸¥ÉÓÕ μ¡¥¸¶¥Î¨¢ ¥É £ · ´É¨·μ¢ ´-
´μ¥ ¢Ò¶μ²´¥´¨¥ μÉ¶· ¢±¨-¶·¨¥³  ¸μμ¡Ð¥´¨°.

• S��-·¥¥¸É· Å Ô²¥±É·μ´´Ò° ± É ²μ£, £¤¥ Ì· ´¨É¸Ö ¨´Ëμ·³ Í¨Ö μ ± -
¦¤μ³ ±μ³¶μ´¥´É¥ ¸¨¸É¥³Ò. �¥¥¸É· ¶μ¸É ¢²Ö¥É ±²¨¥´É ³ ¨´Ëμ·³ Í¨Õ μ
¸¥·¢¨¸ Ì, ¤μ¸ÉÊ¶´ÒÌ ¢ É¥±ÊÐ¨° ³μ³¥´É (ÎÉμ μ¸μ¡¥´´μ ¢ ¦´μ ¤²Ö ¸¥·-
¢¨¸´μ£μ ¡·μ±¥· ).

• ‘¥·¢¨¸´Ò° ¡·μ±¥· Å ¸²Ê¦¡ , ¶μ²ÊÎ ÕÐ Ö ´¥μ¡Ìμ¤¨³ÊÕ ¨´Ëμ·³ Í¨Õ
μÉ SOA-·¥¥¸É·  ¨ ¸μ¥¤¨´ÖÕÐ Ö · §²¨Î´Ò¥ ¸¥·¢¨¸Ò ¢³¥¸É¥.

• �·μ£· ³³  Ê¶· ¢²¥´¨Ö Å ±μ³¶μ´¥´É, Ê¶· ¢²ÖÕÐ¨° ¶μÉμ±μ³ · ¡μÉ ¢
¸μμÉ¢¥É¸É¢¨¨ ¸ ¨³¥ÕÐ¥°¸Ö ³μ¤¥²ÓÕ. �·¨ ÔÉμ³ μ¡· ¡μÉ±  ¤ ´´ÒÌ ´  μÉ-
¤¥²Ó´ÒÌ ÔÉ ¶ Ì μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¢ · §²¨Î´ÒÌ ´¥§ ¢¨¸¨³ÒÌ ¤·Ê£ μÉ ¤·Ê£ 
¶·¨²μ¦¥´¨ÖÌ.

• ƒ·Ê¶¶  ¸²Ê¦¥¡´ÒÌ ¸¥·¢¨¸μ¢, § ¤ Î  ±μÉμ·ÒÌ Å μÉ¸²¥¦¨¢ ´¨¥ ´¥ÏÉ É-
´ÒÌ ¸¨ÉÊ Í¨°, μ¡¥¸¶¥Î¥´¨¥ ¦¨§´¥¸¶μ¸μ¡´μ¸É¨ ¸¨¸É¥³Ò ¨ ¤·.

5. �‚’�Œ�’ˆ‡�–ˆŸ ‘�‡„��ˆŸ ‘…’ˆ

„²Ö ¸μ§¤ ´¨¨ IP-¸¥É¨ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸¶¥Í¨ ²Ó´Ò¥ ¸¥·¢¨¸Ò (´ ¶·¨³¥·,
DHCP, DNS), ¨²¨ ´ ¸É·μ°±  ¢Ò¶μ²´Ö¥É¸Ö ¢·ÊÎ´ÊÕ, ¶·¨ ÔÉμ³ É·¥¡Ê¥É¸Ö ´ -
²¨Î¨¥ Ê ¶μ²Ó§μ¢ É¥²Ö μ¶·¥¤¥²¥´´μ° ±¢ ²¨Ë¨± Í¨¨. “¶·μ¸É¨ÉÓ ÔÉÊ · ¡μÉÊ ¶μ-
§¢μ²Ö¥É ´ ¡μ· É¥Ì´μ²μ£¨°, ±μÉμ·Ò¥  ¢Éμ³ É¨Î¥¸±¨ ¸μ§¤ ÕÉ IP-¸¥ÉÓ ¡¥§ μ¶¨-
¸ ´¨Ö ±μ´Ë¨£Ê· Í¨¨ ¨²¨ ¸¶¥Í¨ ²Ó´ÒÌ ¸¥·¢¥·μ¢. � ¡μ· É¥Ì´μ²μ£¨° Zeroconf
(Zero Conˇguration Networking) ¶μ§¢μ²Ö¥É  ¢Éμ³ É¨Î¥¸±¨ ¸μ¥¤¨´ÖÉÓ ±μ³¶ÓÕ-
É¥·Ò, ¸¥É¥¢Ò¥ ¶·¨´É¥·Ò ¨ ¤·Ê£¨¥ Ê¸É·μ°¸É¢  ¢ ¸¥ÉÓ. Zeroconf ·¥Ï ¥É É·¨
¶·μ¡²¥³Ò:

1. ‚Ò¡μ· ¸¥É¥¢μ£μ  ¤·¥¸  ¤²Ö ±μ³¶μ´¥´É  ¸¥É¨. ‘μ£² ¸´μ RFC 3927
(¸É ´¤ ·É ¤²Ö  ¢Éμ³ É¨Î¥¸±μ£μ ¢Ò¡μ·  IP  ¤·¥¸μ¢ ¸¥É¥¢Ò³¨ Ê¸É·μ°¸¢ ³¨) ¨¸-
¶μ²Ó§Ê¥É¸Ö ¤¨ ¶ §μ´  ¤·¥¸μ¢ 169.254.*.* (link local). IPv4 ¨ IPv6 ¸μ¤¥·¦ É
μ¶¨¸ ´¨¥ ¸¶μ¸μ¡  ¢Ò¡μ·   ¤·¥¸ . Microsoft μ¡μ§´ Î ¥É ÔÉμ ¸¨³¢μ² ³¨ APIPA
(Automatic Private IP Addressing) ¨²¨ IPAC (Internet Protocol Automatic Con-
ˇguration).

2. � Ìμ¦¤¥´¨¥ ±μ³¶ÓÕÉ¥·  ¶μ ¨³¥´¨. „²Ö · §·¥Ï¥´¨Ö ¨³¥´¨ ±μ³¶ÓÕÉ¥· 
· §´Ò¥ Ë¨·³Ò ¨¸¶μ²Ó§ÊÕÉ · §²¨Î´Ò¥ ¶·μÉμ±μ²Ò, ´ ¶·¨³¥·: mDNS (Multi-
cast DNS Å Ë¨·³  Apple Computer), LLMNR (Link-Local Multicast Name
Resolution Å Ë¨·³  Microsoft). �·μÉμ±μ²Ò ¨³¥ÕÉ ³ ²μ μÉ²¨Î¨°. ’¥±ÊÐ Ö
¢¥·¸¨Ö LLMNR ¶μ§¢μ²Ö¥É ¢Ò¡· ÉÓ ²Õ¡μ¥ ¤μ³¥´´μ¥ ¨³Ö, ÎÉμ · ¸¸³ É·¨¢ ¥É¸Ö
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± ± ´¥¤μ¸É Éμ± ¢ ¶² ´¥ ¡¥§μ¶ ¸´μ¸É¨. �μ³¨³μ ÔÉμ£μ, LLMNR ´¥¸μ¢³¥¸É¨³ ¸
DNS-SD (DNS Service Discovery).

3. �¡´ ·Ê¦¥´¨¥ ¸¥·¢¨¸μ¢. �μ¨¸± ¸¥·¢¨¸  Ö¢²Ö¥É¸Ö ¢ ¦´Ò³  ¸¶¥±Éμ³ ¢
·¥Ï¥´¨¨ ¶μ¸É ¢²¥´´μ° ¢ · ¡μÉ¥ § ¤ Î¨. ‘ÊÐ¥¸É¢Ê¥É ´¥¸±μ²Ó±μ ¸É ´¤ ·Éμ¢ ´ 
É¥Ì´μ²μ£¨¨  ¢Éμ³ É¨Î¥¸±μ£μ ¶μ¨¸±  ¨ ·Ö¤ ¶·μÉμ±μ²μ¢, ±μÉμ·Ò¥ ¢ Éμ° ¨²¨
¨´μ° Ëμ·³¥ μ¡¥¸¶¥Î¨¢ ÕÉ ¶μ¨¸± ¸¥·¢¨¸μ¢. �¥±μÉμ·Ò¥ ¨§ ´¨Ì ¢§ ¨³μ¤μ¶μ²-
´ÖÕÐ¨¥ (´ ¶·¨³¥·, Ï¨·μ±μ ¨¸¶μ²Ó§Ê¥³Ò¥ DHCP ¨ DNS),   ¤·Ê£¨¥ Å ±μ´-
±Ê·¨·ÊÕÐ¨¥ (É ±¨¥ ± ± SLP ¨ UPnP). ‚ · ¡μÉ¥ [15] ¶·¨¢¥¤¥´ ·Ö¤ ¶·¨³¥·μ¢
É¥Ì´μ²μ£¨° ¶μ¨¸± , ¢ Î¨¸²¥ ±μÉμ·ÒÌ ZeroConf (Zero Conˇguration IP Net-
working Å ´ ¡μ· É¥Ì´μ²μ£¨° ¤²Ö  ¢Éμ³ É¨Î¥¸±μ£μ ¸μ§¤ ´¨Ö IP-¸¥É¥°) ¨ ·Ö¤
¶·μÉμ±μ²μ¢ μ¡´ ·Ê¦¥´¨Ö ¸¥·¢¨¸μ¢ (SSDP, Salutation, SLP ¨ ¤·.). �¥ ²¨§ Í¨Ö
Zeroconf ¨¤¥É ¢ ¤¢ÊÌ ´ ¶· ¢²¥´¨ÖÌ: ¸μ§¤ ´¨Ö μÉ¤¥²Ó´ÒÌ ¤¥³μ´μ¢ ¨²¨ ³μ¤¨-
Ë¨± Í¨¨ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì DHCP-±²¨¥´Éμ¢. �±μ²μ 10 ¢ ·¨ ´Éμ¢ ¨§¢¥¸É´Ò ¤²Ö
μ¸´μ¢´ÒÌ �‘ (Windovs, Apple, Linux ¨ ¤·.), ¶μ¤¤¥·¦±  Zeroconf ¢¸É·μ¥´ 
¢ ·Ö¤ Ö§Ò±μ¢ (Java, Python, . . . ). �¤´ ±μ ¥¤¨´¸É¢¥´´Ò° ¶·μÉμ±μ² ¤²Ö μ¡´ -
·Ê¦¥´¨Ö ¸¥·¢¨¸μ¢, ¶μ²ÊÎ¨¢Ï¨° ¸É ÉÊ¸ RFC, ÔÉμ SLP [16]. � ¸¸³μÉ·¨³ ¥£μ
¡μ²¥¥ ¶μ¤·μ¡´μ.

5.1. �·£ ´¨§ Í¨Ö SLP. SLP μ¶¨¸Ò¢ ¥É É·¨ É¨¶   £¥´Éμ¢:
• ¶μ²Ó§μ¢ É¥²Ó¸±¨°  £¥´É (UA);
•  £¥´É ¸¥·¢¨¸  (SA);
• ¤μ¶μ²´¨É¥²Ó´Ò°  £¥´É ± É ²μ£  (DA).
�·¨²μ¦¥´¨¥ ³μ¦¥É ¨ ¶·¥¤μ¸É ¢²ÖÉÓ, ¨ § ¶· Ï¨¢ ÉÓ ¸¥·¢¨¸, Éμ ¥¸ÉÓ · ¡μ-

É ÉÓ ¨ ± ± UA, ¨ ± ± SA. UA ¤¥°¸É¢Ê¥É μÉ ¨³¥´¨ ¶·¨²μ¦¥´¨Ö, ´Ê¦¤ ÕÐ¥£μ¸Ö
¢ ±μ´±·¥É´μ° Ê¸²Ê£¥ ¢ ¸¥É¨. UA ¨¤¥´É¨Ë¨Í¨·Ê¥É Ê¸²Ê£Ê, ¢§ ¨³μ¤¥°¸É¢ÊÖ ²¨¡μ
¸ DA (¥¸²¨ μ´ ¤μ¸ÉÊ¶¥´), ²¨¡μ ´¥¶μ¸·¥¤¸É¢¥´´μ ¸ SA.

SA ¤¥°¸É¢Ê¥É μÉ ¨³¥´¨ ¶·¨²μ¦¥´¨Ö, ¶·¥¤μ¸É ¢²ÖÕÐ¥£μ Ê¸²Ê£Ê ¢ ¸¥É¨.
…¸²¨ ¢ ¸¥É¨ · ¡μÉ ¥É DA, Éμ SA ¶¥·¥¤ ¥É DA ¤μ¸ÉÊ¶´Ò¥ ¸¥·¢¨¸Ò ¨ ¨Ì · ¸-
¶μ²μ¦¥´¨¥. ‚ ¶·μÉ¨¢´μ³ ¸²ÊÎ ¥ μÉ¢¥ÉÒ SA ¶¥·¥¤ ÕÉ¸Ö ´¥¶μ¸·¥¤¸É¢¥´´μ ¢
μÉ¢¥É ´  § ¶·μ¸ UA. DA ¨£· ¥É ¤μ¶μ²´¨É¥²Ó´ÊÕ ·μ²Ó ¢ SLP Å μ´ ¸²Ê¦¨É
¢ ± Î¥¸É¢¥ Í¥´É· ²Ó´μ° ÉμÎ±¨ § ¶·μ¸μ¢ ¨ μÉ¢¥Éμ¢. �·¨ ´ ²¨Î¨¨ DA μÉ¢¥ÉÒ
¸¥·¢¨¸μ¢, ¶μ¸Ò² ¥³Ò¥ SA, ±ÔÏ¨·ÊÕÉ¸Ö ¢ DA. ‡ É¥³, ±μ£¤  UA § ¶· Ï¨¢ ÕÉ
¸¥·¢¨¸Ò, Éμ μÉ¢¥Î ¥É ´¥¶μ¸·¥¤¸É¢¥´´μ DA. ‘ÊÐ¥¸É¢μ¢ ´¨¥ DA μ§´ Î ¥É, ÎÉμ
´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¤²Ö ± ¦¤μ£μ ¶·μ¢ °¤¥·   ´μ´¸¨·μ¢ ÉÓ ¸¢μ° ¸¥·¢¨¸. �¤¨´
 £¥´É ·¥£¨¸É·¨·Ê¥É ¸¥·¢¨¸Ò μÉ ¨³¥´¨ ¤·Ê£¨Ì  £¥´Éμ¢, ³¨´¨³¨§¨·ÊÖ ¨Ì ¶μÉ¥·¨.

�μ¸±μ²Ó±Ê ¸ÊÐ¥¸É¢Ê¥É DA, Éμ ³¥Éμ¤Ò, ±μÉμ·Ò³¨ SLP-Ê¸É·μ°¸É¢  ¸μ¥¤¨-
´ÖÕÉ¸Ö, ³μ£ÊÉ ¡ÒÉÓ · §´Ò³¨. „²Ö ´ Î ²  · ¸¸³μÉ·¨³, ± ± SA ¨ UA μ¶·¥-
¤¥²ÖÕÉ ´ ²¨Î¨¥ DA. ‘μ£² ¸´μ SLP, μ¡´ ·Ê¦¥´¨¥ DA ¢ ¸¥É¨ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö
¤¢Ê³Ö ¸¶μ¸μ¡ ³¨:

• �¥·¢Ò°, ´ §Ò¢ ¥³Ò° �±É¨¢´Ò° �μ¨¸± DA (Active DA Discovery), ¨¸-
¶μ²Ó§Ê¥É ¸ ³ SLP ¤²Ö ´ Ìμ¦¤¥´¨Ö ¸¥·¢¨¸  DA. UA ¶μ¸Ò² ¥É £·Ê¶¶μ¢μ°
§ ¶·μ¸ ¤²Ö service:directory-agent. Š ¦¤Ò° DA, ¶μ²ÊÎ¨¢Ï¨° ÔÉμÉ § -
¶·μ¸, ¶¥·¥¤ ¥É UA ¸¢μ°  ¤·¥¸.

16



• ‚Éμ·μ° ³¥Éμ¤ ¶μ¨¸±  DA ´ §Ò¢ ¥É¸Ö � ¸¸¨¢´Ò³ �μ¨¸±μ³ DA (Pas-
sive DA Discovery). ‘μ£² ¸´μ ÔÉμ³Ê ³¥Éμ¤Ê DA ¶¥·¨μ¤¨Î¥¸±¨ ¶μ¸Ò² ¥É
§ ¶·μ¸Ò ¶μ²Ó§μ¢ É¥²Ö³, ÎÉμ¡Ò UA ¨ SA §´ ²¨ μ ¸ÊÐ¥¸É¢μ¢ ´¨¨ DA.
‚ ¸²ÊÎ ¥, ¥¸²¨ ¶μÉ¥·Ö´ μÉ¢¥É ¶·¨ �±É¨¢´μ³ �μ¨¸±¥ DA, ¶·μ¡²¥³Ê ·¥-
Ï ÕÉ ¶¥·¨μ¤¨Î¥¸±¨³  ´μ´¸¨·μ¢ ´¨¥³ DA ¶·¨ ¶ ¸¸¨¢´μ³ ¶μ¨¸±¥.

Šμ£¤  DA ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ¸¥É¨, UA ¨ SA ¸μ¥¤¨´ÖÕÉ¸Ö ¸ ´¨³ ´ ¶·Ö³ÊÕ
¤²Ö § ¶·μ¸  ¨ ¶·¥¤μ¸É ¢²¥´¨Ö ¸¥·¢¨¸μ¢. DA μ¡´ ·Ê¦¨¢ ¥É¸Ö � ¸¸¨¢´Ò³ ¨²¨
�±É¨¢´Ò³ ¶μ¨¸±μ³ DA. �¥§Ê²ÓÉ É ¶μ¨¸±  ¶¥·¥¤ ¥É¸Ö ¢ ¸μμ¡Ð¥´¨¨ DAAdvert
μÉ DA. 	É   ·Ì¨É¥±ÉÊ·  ¤ ¥É SLP ´¥±μÉμ·ÊÕ £¨¡±μ¸ÉÓ, μ¤´ ±μ μÉ¸ÊÉ¸É¢¨¥ DA
³μ¦¥É § É·Ê¤´¨ÉÓ · ¡μÉÊ SA.

‚ ¤¥Í¥´É· ²¨§μ¢ ´´μ° Éμ¶μ²μ£¨¨ DA ´¥ ¶·¨¸ÊÉ¸É¢Ê¥É ¢ ¸¥É¨; ¸²¥¤μ¢ -
É¥²Ó´μ, UA ¶¥·¥¤ ÕÉ ¸¢μ¨ § ¶·μ¸Ò SA ±μ¸¢¥´´μ. �μ¸±μ²Ó±Ê DA μÉ¸ÊÉ¸É¢Ê¥É
¢ ¸¥É¨, SA ´¥ ¸¶μ¸μ¡´Ò ±ÔÏ¨·μ¢ ÉÓ ¸¢μ¨ ¸¥·¢¨¸Ò ¨ ¤μ²¦´Ò ·¥ £¨·μ¢ ÉÓ ´¥¶μ-
¸·¥¤¸É¢¥´´μ ´  § ¶·μ¸Ò UA. UA ¶μ¸Ò² ¥É ¸¥·¢¨¸Ê § ¶·μ¸ ´  ¨¤¥´É¨Ë¨± Í¨Õ
´¥μ¡Ìμ¤¨³μ° Ê¸²Ê£¨. �μ¸±μ²Ó±Ê DA μÉ¸ÊÉ¸É¢Ê¥É, ¶μ¸Ò² ÕÉ¸Ö ³´μ£μ ¤·¥¸´Ò¥
§ ¶·μ¸Ò. Š ¦¤Ò° SA ¶·¥¤μ¸É ¢²Ö¥É μ¤´μ ¤·¥¸´Ò° μÉ¢¥É ´  § ¶·μ¸ UA. �É¢¥É
¨¤¥´É¨Ë¨Í¨·Ê¥É ¸¥·¢¨¸ ¨ ¥£μ · ¸¶μ²μ¦¥´¨¥ ( ¤·¥¸ ¨ ¶μ·É).

SLP ¨¸¶μ²Ó§Ê¥É ´¥¸±μ²Ó±μ ¸μμ¡Ð¥´¨°. „μ¶μ²´¨É¥²Ó´μ ± ¸μμ¡Ð¥´¨Ö³ ·¥-
£¨¸É· Í¨¨ ¨ μ¡´ ·Ê¦¥´¨Ö ¶·¥¤Ê¸³μÉ·¥´Ò ¨ ¸μμ¡Ð¥´¨Ö ¤²Ö μÉ³¥´Ò ·¥£¨¸É· -
Í¨¨ ¸¥·¢¨¸μ¢, ±μÉμ·Ò¥ ¡μ²¥¥ ´¥ ¶·¥¤μ¸É ¢²ÖÕÉ¸Ö, ¨ ¶μ¨¸± ¸¥·¢¨¸μ¢ ¶μ É¨¶Ê,
¶·¨ ÔÉμ³ § ¶· Ï¨¢ ÕÉ¸Ö  É·¨¡ÊÉÒ ±μ´±·¥É´μ£μ ¸¥·¢¨¸ .

5.2. �¥ ²¨§ Í¨Ö SLP: OpenSLP. OpenSLP Å ÔÉμ ·¥ ²¨§ Í¨Ö SLP ¸ μÉ-
±·ÒÉÒ³ ¨¸Ìμ¤´Ò³ ±μ¤μ³, ¸μ¸ÉμÖÐ Ö ¨§ ¡¨¡²¨μÉ¥±¨ API, ¸ ¶μ³μÐÓÕ ±μÉμ·μ°
³μ¦´μ ¸μ§¤ ÉÓ SA ¨ UA. �¨¡²¨μÉ¥±  É ±¦¥ ¸μ¤¥·¦¨É DA, ´ §Ò¢ ¥³Ò° slpd,
´ ¸É·μ°±¨ ±μÉμ·μ£μ ¸μ¤¥·¦ É¸Ö ¢ Ë °²¥ /etc/slp.conf. OpenSLP API μ¸´μ-
¢ ´ ´   ·Ì¨É¥±ÉÊ·¥ callback. ‚Ò ³μ¦¥É¥ ¢Ò§¢ ÉÓ API-ËÊ´±Í¨Õ, ¨ ¢ ±μ´É¥±-
¸É¥ ÔÉμ° ËÊ´±Í¨¨ callback-ËÊ´±Í¨Ö ¢μ§¢· Ð ¥É μÉ¢¥É ´  § ¶·μ¸ ¨²¨ ¸É ÉÊ¸.
‚ É ¡². 1 ¶¥·¥Î¨¸²¥´Ò API-ËÊ´±Í¨¨ OpenSLP ¨ ¨Ì ´ §´ Î¥´¨¥. ”Ê´±Í¨¨
SLPReg, SLPDereg ¨ SLPFind ¨¸¶μ²Ó§ÊÕÉ ³¥Éμ¤ callback ¤²Ö ¢μ§¢· Ð¥´¨Ö
¨´Ëμ·³ Í¨¨ μ ¸¢μ¥³ ¸É ÉÊ¸¥ ¨ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¤ ´´ÒÌ.

’ ¡²¨Í  1. �¥·¢¨Î´Ò¥ ËÊ´±Í¨¨ ¡¨¡²¨μÉ¥±¨ OpenSLP

”Ê´±Í¨Ö �¶¨¸ ´¨¥

SLPOpen �É±·Ò¢ ¥É Ô±§¥³¶²Ö· OpenSLP API

SLPClose ‡ ±·Ò¢ ¥É Ô±§¥³¶²Ö· OpenSLP API

SLPReg �¥£¨¸É·¨·Ê¥É ¸¥·¢¨¸ ¨ URL

SLPDereg �É³¥´Ö¥É ·¥£¨¸É· Í¨Õ URL ¸¥·¢¨¸ 

SLPFindSrvs � Ìμ¤¨É § ·¥£¨¸É·¨·μ¢ ´´Ò° ¸¥·¢¨¸ § ¤ ´´μ£μ É¨¶ 

SLPFindSrvTypes � Ìμ¤¨É ¢¸¥ É¨¶Ò ¸¥·¢¨¸μ¢, § ·¥£¨¸É·¨·μ¢ ´´ÒÌ
¢ μ¡² ¸É¨ ¢¨¤¨³μ¸É¨
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„μ¶μ²´¨É¥²Ó´μ ± ¡¨¡²¨μÉ¥±¥ API OpenSLP ¶·¥¤μ¸É ¢²Ö¥É ÊÉ¨²¨ÉÊ slptool,
±μÉμ·ÊÕ ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö ¨´É¥· ±É¨¢´μ£μ ¢Ò¶μ²´¥´¨Ö ¡μ²ÓÏ¨´¸É¢ 
ËÊ´±Í¨° SLP. 	É  ÊÉ¨²¨É  ³μ¦¥É ¡ÒÉÓ ¶μ²¥§´μ° ¤²Ö ·¥£¨¸É· Í¨¨ ¨²¨ ¶μ¨¸± 
¸¥·¢¨¸ .

‡�Š‹	—…�ˆ…

1. ’¥Ì´μ²μ£¨Ö CORBA ´ ¨¡μ²¥¥ ¶μ²´μ μÉ¢¥Î ¥É É·¥¡μ¢ ´¨Ö³ ± · §· -
¡μÉ±¥ ¶·μ³ÒÏ²¥´´ÒÌ, μÉ±·ÒÉÒÌ, · ¸¶·¥¤¥²¥´´ÒÌ μ¡Ñ¥±É´ÒÌ ¸¨¸É¥³. �¤´ ±μ
´ ¸ ¨´É¥·¥¸Ê¥É É¥Ì´μ²μ£¨Ö · §· ¡μÉ±¨ ¸¨¸É¥³, ´¥μÉÑ¥³²¥³Ò³ ¸¢μ°¸É¢μ³ ±μ-
Éμ·ÒÌ Ö¢²Ö¥É¸Ö ¸¨¸É¥³ É¨Î¥¸±μ¥ ¨§³¥´¥´¨¥ ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö (  ± ± ¸²¥¤-
¸É¢¨¥ Å ¨§³¥´¥´¨¥ ±μ´Ë¨£Ê· Í¨¨ μ¡μ·Ê¤μ¢ ´¨Ö ¨ ¸μ¸É ¢  ±μ³¶μ´¥´Éμ¢).
‚ · ¡μÉ¥ [17], ¶μ¸¢ÖÐ¥´´μ°  ´ ²¨§Ê μ¶ÒÉ  · §· ¡μÉ±¨ ¨ Ô±¸¶²Ê É Í¨¨ Open
Inspire, μ¸´μ¢ ´´μ° ´  ¨¸¶μ²Ó§μ¢ ´¨¨ JAVA ¨ CORBA, μÉ³¥Î¥´μ, ÎÉμ ®¨¸-
¶μ²Ó§μ¢ ´¨¥ ¨´É¥·¶·¥É¨·Ê¥³μ£μ Ö§Ò±  ¸ ¶μ²´Ò³ ¤μ¸ÉÊ¶μ³ ±μ ¢¸¥³ ±μ³¶μ´¥´-
É ³ ¤²Ö ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö ¨ Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ ´¥ Ö¢²Ö¥É¸Ö Ìμ·μÏ¨³
·¥Ï¥´¨¥³. �¡Ñ¥¤¨´¥´¨¥ ³μ¤Ê²¥° ¶μ¸·¥¤¸É¢μ³ ¸¸Ò²μ± ¢ ±μ¤¥ Ö¢²Ö¥É¸Ö ¸Éμ²Ó
¦¥ ¶²μÌ¨³ ·¥Ï¥´¨¥³. �¡  ÔÉ¨ ¢ ·¨ ´É  ¸´¨¦ ÕÉ ¢μ§³μ¦´μ¸É¨ ³μ¤¨Ë¨± Í¨¨,
¤μ¶μ²´¥´¨Ö ¨ § Ð¨ÉÒ ¶·¨²μ¦¥´¨Ö ¨§-§  μÉ¸ÊÉ¸É¢¨Ö · §¤¥²¥´¨Ö ±μ¤ ¯ [18].

Œ¥Ì ´¨§³ μ·£ ´¨§ Í¨¨ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ¢ CORBA ¤²Ö § ¤ Î
‘�	 ¨§¡ÒÉμÎ´μ ¸²μ¦´Ò°, É·¥¡Ê¥É ¢±²ÕÎ¥´¨Ö ¸¶¥Í¨ ²Ó´ÒÌ Ô²¥³¥´Éμ¢ ¢ ¸·¥¤Ê
μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¨ ¢ ±μ³¶μ´¥´ÉÒ. ‚¸¥ ÔÉμ ´ ·Ê-
Ï ¥É Ê¸²μ¢¨Ö μ¡¥¸¶¥Î¥´¨Ö ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤  ±μ³¶μ´¥´Éμ¢ ¨
¸·¥¤Ò μ¡¸²Ê¦¨¢ ´¨Ö ¨Ì ¢§ ¨³μ¤¥°¸É¢¨Ö. �μ¸±μ²Ó±Ê ¢ ‘�	 Ê¶· ¢²ÖÕÐ¨°
±μ³¶μ´¥´É μ¦¨¤ ¥É μÉ ¨¸¶μ²´ÖÕÐ¥£μ Éμ²Ó±μ ¸¨´Ì·μ´¨§¨·ÊÕÐ¨° ¸¨£´ ² μ
§ ¢¥·Ï¥´¨¨ · ¡μÉÒ (¸³. · §¤. 1), ¤¨ ²μ£ ³¥¦¤Ê ±μ³¶μ´¥´É ³¨ ¤²Ö ¢ÒÖ¸´¥´¨Ö
¶ · ³¥É·μ¢ ¢§ ¨³μ¤¥°¸É¢¨Ö ³μ¦¥É ¡ÒÉÓ μ¶ÊÐ¥´, ÎÉμ ¸ÊÐ¥¸É¢¥´´μ Ê¶·μ¸É¨É
¸Ì¥³Ê ¢§ ¨³μ¤¥°¸É¢¨Ö. � ±μ´¥Í, ¸¢μ°¸É¢¥´´ Ö · ¸¸³μÉ·¥´´Ò³ É¥Ì´μ²μ£¨Ö³
¸¨´Ì·μ´´μ¸ÉÓ ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¨ ¸Ì¥³  ®μ¤¨´-¸-μ¤´¨³¯ Ö¢²Ö¥É¸Ö
¸ÊÐ¥¸É¢¥´´Ò³ μ£· ´¨Î¥´¨¥³ ¤²Ö ¨´É¥·¥¸ÊÕÐ¨Ì ´ ¸ ¸¨¸É¥³ ·¥ ²Ó´μ£μ ¢·¥-
³¥´¨. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ³¥Ì ´¨§³ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö CORBA ´¥ ³μ¦¥É
¡ÒÉÓ ·¥±μ³¥´¤μ¢ ´ ¤²Ö ¶·¨³¥´¥´¨Ö ¢ ‘�	 ¨ Í¥²¥¸μμ¡· §´μ ¢Ò¶μ²´¨ÉÓ ¸¶¥-
Í¨ ²Ó´ÊÕ · §· ¡μÉ±Ê ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö,  ¤ ¶É¨·μ¢ ´´ÊÕ ± ¸¶¥Í¨Ë¨±¥
¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢.

2. �¶É¨³ ²Ó´Ò³ Ö¢²Ö¥É¸Ö ¢Ò¡μ· ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨É¥±ÉÊ-
·Ò Å SOA. 	É   ·Ì¨É¥±ÉÊ·  ¶μ§¢μ²Ö¥É ·¥Ï¨ÉÓ ¶·μ¡²¥³Ê ¨´É¥£· Í¨¨ ¶·¨-
±² ¤´μ° ¸¨¸É¥³Ò ¸ ¢μ§³μ¦´μ¸ÉÓÕ  ¢Éμ³ É¨Î¥¸±μ£μ ¨§³¥´¥´¨Ö ¨¸¶μ²Ó§Ê¥³μ£μ
¸μ¸É ¢  ±μ³¶μ´¥´Éμ¢ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ Ô¢μ²ÕÍ¨¥° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö ¨ ¨§-
³¥´¥´¨¥³ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É .

3. „²Ö ¢Ò¡μ·  ¶·¥¤¶μÎÉ¨É¥²Ó´μ° ·¥ ²¨§ Í¨¨ Ëμ·³ É  ¶¥·¥¤ ¢ ¥³ÒÌ ¸μ-
μ¡Ð¥´¨° ¢ É ¡². 2 ¶·¨¢¥¤¥´Ò ´¥±μÉμ·Ò¥ Ì · ±É¥·¨¸É¨±¨ JSON-RPC, XML-
RPC ¨ SOAP. ‚ ´ Ï¥³ ¸²ÊÎ ¥ (¤²Ö ²μ± ²Ó´μ° ¸¥É¨, ¸³. · §¤. 1) · ¸Ï¨·¥´¨Ö,
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¢¢¥¤¥´´Ò¥ ¢ SOAP, Ö¢²ÖÕÉ¸Ö ´¥¶·¨´Í¨¶¨ ²Ó´Ò³¨, ´μ ¤ ¤ÊÉ ¸ÊÐ¥¸É¢¥´´μ¥
Ê¸²μ¦´¥´¨¥ ·¥ ²¨§ Í¨¨ ¶μ ¸· ¢´¥´¨Õ ¸ XML-RPC [8]. ‚ Éμ ¦¥ ¢·¥³Ö ¶·μÉμ-
±μ² XML-RPC ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ°, ´μ ¨³¥¥É ´¥±μÉμ·Ò¥ ´¥Ê¤μ¡¸É¢  ¶μ ¸· ¢-
´¥´¨Õ ¸ JSON-RPC.

’ ¡²¨Í  2. ‘· ¢´¥´¨¥ ¸¶μ¸μ¡μ¢ Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ¶·μÍ¥¤Ê·

º ”Ê´±Í¨Ö JSON-RPC XML-RPC SOAP

1 �·Ö³ Ö ¶μ¤¤¥·¦±  unicode „  �¥É „ 

2 �·μ¸ÉμÉ , ±μ³¶ ±É´μ¸ÉÓ „  �¥É �¥É++

3 ’· ´¸¶μ·É´Ò° ¶·μÉμ±μ² ‹Õ¡μ° HTTP HTTP

4 �·μ¸ÉμÉ  ¸μ§¤ ´¨Ö μ¡Ñ¥±É  ´  ¸¥·¢¥·¥ �¥É „  �¥É

5 �·μ¸ÉμÉ  μ¡· ¡μÉ±¨ ¤ ´´ÒÌ
´  ¸Éμ·μ´¥ ±²¨¥´É  „  �¥É �¥É

6 �·Ö³ Ö ¶μ¤¤¥·¦±  Null/None „  �¥É „ 

7 ˆ³¥´  ¨ ±²ÕÎ¨ ± ¶ · ³¥É· ³ „  �¥É „ 

8 “¢¥¤μ³²¥´¨Ö „  �¥É „ 

9 ‘μ¶μ¸É ¢²¥´¨¥ § ¶·μ¸/μÉ¢¥É „  �¥É „ 

10 �£· ´¨Î¥´¨¥ ¸¥·¨ ²¨§ Í¨¨ �¥É ‘¶¥Í¸¨³¢μ²Ò �¥É

JSON-RPC ¶μ§¢μ²Ö¥É ¨³¥ÉÓ ·Ö¤ ¢ ·¨ ´Éμ¢ ¶ · ³¥É·μ¢,   ¨¸¶μ²Ó§μ¢ ÉÓ
Éμ²Ó±μ Î ¸ÉÓ ¨§ ´¨Ì. �μ²¥§¥´ É ±¦¥ ¤μ¸ÉÊ¶ ± ¶ · ³¥É· ³ ¶μ ¨³¥´¨/±²ÕÎÊ,
ÎÉμ ´¥¢μ§³μ¦´μ ¢ ¡μ²ÓÏ¨´¸É¢¥ ¤·Ê£¨Ì ³¥Ì ´¨§³μ¢ RPC. 	Éμ Ê¶·μÐ ¥É · ¸-
Ï¨·¥´¨¥ ¸μ¸É ¢  ¶ · ³¥É·μ¢ ¡¥§ · §·ÊÏ¥´¨Ö ¤¥°¸É¢ÊÕÐ¥° ¸¨¸É¥³Ò (¨ ¡¥§ ´¥-
μ¡Ìμ¤¨³μ¸É¨ ¸μ§¤ ´¨Ö · §²¨Î´ÒÌ ¢¥·¸¨° ¸¨¸É¥³Ò),   É ±¦¥ ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ
¸É·μ¨ÉÓ · ¸Ï¨·¥´´Ò¥ ¢Ò§μ¢Ò (´ ¶·¨³¥·, ÎÉμ¡Ò Ê¢¨¤¥ÉÓ, ÎÉμ ¶·μ¨§μÏ²μ) ¨
¤¥² ¥É ¡¥§· §²¨Î´Ò³ ¶μ·Ö¤μ± ¶¥·¥Î¨¸²¥´¨Ö ¶ · ³¥É·μ¢.

‚ ¶² ´¥ ¡¥§μ¶ ¸´μ¸É¨, Ê¤μ¡¸É¢  μÉ² ¤±¨ ¨ ¨¸¶· ¢²¥´¨Ö μÏ¨¡μ± ¢ ·¨ ´ÉÒ
¶·¨³¥·´μ Ô±¢¨¢ ²¥´É´Ò [8]. ‚Ò¡μ· ¸¤¥² ´ ¢ ¶μ²Ó§Ê JSON-RPC ¢¢¨¤Ê ¥£μ
¤μ¸É ÉμÎ´μ¸É¨ ¨ ¶·μ¸ÉμÉÒ ¨¸¶μ²Ó§μ¢ ´¨Ö.

4. �¥μ¡Ìμ¤¨³ Ö ¶μ¤¤¥·¦±  ¤¨´ ³¨Î¥¸±μ° ±μ³¶μ´μ¢±¨ ‘�	 ³μ¦¥É μ¡-
¸²Ê¦¨¢ ÉÓ¸Ö ¶·μÉμ±μ²μ³ SLP.

5. ‚Ò¡· ´´Ò¥ É¥Ì´μ²μ£¨¨ ¢ ¸μÎ¥É ´¨¨ ¸ ·¥§Ê²ÓÉ É ³¨  ´ ²¨§  ¸¶¥Í¨-
Ë¨±¨ ‘�	 [4] Ö¢²ÖÕÉ¸Ö ¤μ¸É ÉμÎ´μ° ¡ §μ° ¤²Ö · §· ¡μÉ±¨  ²£μ·¨É³μ¢ ¨
·¥ ²¨§ Í¨¨ É¨¶μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ‘�	, ±μÉμ·Ò¥ ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ¢
¤·Ê£¨Ì ¶·μ¡²¥³´ÒÌ μ¡² ¸ÉÖÌ. � §¢¨É¨¥ É¥³Ò ¶μ¸É·μ¥´¨Ö  ·Ì¨É¥±ÉÊ·Ò ‘�	
¨ ¸·¥¤¸É¢ ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥ ³μ¦¥É ¶μ-
¸²Ê¦¨ÉÓ μ¸´μ¢μ° ¤²Ö ¤ ²Ó´¥°Ï¥° ±μ´¸μ²¨¤ Í¨¨ Ê¸¨²¨° · §· ¡μÉÎ¨±μ¢.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì
‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ.”· ´±  �ˆŸˆ ¨ Ê´¨¢¥·¸¨É¥É 
®„Ê¡´ ¯.
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