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„¨³¨É·μ¢ ‚.’. P11-2010-145
�·μ¡²¥³Ò ¸¶¥Í¨Ë¨± Í¨¨ ¸¥³ ´É¨±¨ ¡¨§´¥¸-¶·μÍ¥¸¸μ¢

� ¸¸³ É·¨¢ ¥É¸Ö · §¢¨É¨¥ ¶μ´ÖÉ¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ¨§ ¡¨§´¥¸  ¢ ¨´Ëμ·³ -
É¨±¥. �¸μ¡μ¥ ¢´¨³ ´¨¥ Ê¤¥²Ö¥É¸Ö ÔÉμ³Ê ¶μ´ÖÉ¨Õ ¢ ¨´Ëμ·³ É¨±¥ ¢ ±μ´É¥±¸É¥
¸μ¢·¥³¥´´μ£μ ¡¨§´¥¸  ¨ É·¥¡μ¢ ´¨° ± ¶·μ£· ³³´μ³Ê μ¡¥¸¶¥Î¥´¨Õ. ‘¶¥Í¨Ë¨-
± Í¨Ö ¨ ·¥ ²¨§ Í¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ¸ ¶·¨³¥´¥´¨¥³ É¥Ì´μ²μ£¨°, μ¸´μ¢Ò¢ Õ-
Ð¨Ì¸Ö ´  ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨É¥±ÉÊ·¥ (Service-Oriented Architecture Å
SOA), ¨³¥ÕÉ ·Ö¤ ¸¶¥Í¨Ë¨Î¥¸±¨Ì ¶·μ¡²¥³. ‘ μ¤´μ° ¸Éμ·μ´Ò, É·¥¡μ¢ ´¨Ö ¡¨§´¥¸ 
μ¶·¥¤¥²ÖÕÉ ¡Ò¸É·¥°ÏÊÕ ·¥ ²¨§ Í¨Õ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö (��) ¡¨§´¥¸-
¶·μÍ¥¸¸μ¢. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¸É ´¤ ·Éμ¢, μÉ ±μÉμ·ÒÌ § ¢¨¸¨É SOA, ¥Ð¥ ´¥ ¸Ê-
Ð¥¸É¢Ê¥É. ‚ ·¥§Ê²ÓÉ É¥ ¸μ§¤ ÕÉ¸Ö ¨´¸É·Ê³¥´É ·¨¨, ¤μ¶Ê¸± ÕÐ¨¥ ¶·μÉ¨¢μ·¥Î¨Ö
¢ ¸¥³ ´É¨±¥ ¶·¥¤¸É ¢²Ö¥³ÒÌ ¡¨§´¥¸-¶·μÍ¥¸¸μ¢, ´¥ £μ¢μ·Ö μ ¤μ¶Ê¸±¥ £¥´¥· Í¨¨
´¥· ¡μÉ ÕÐ¥£μ ±μ¤ . ‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò μ¸´μ¢´Ò¥ ¸·¥¤¸É¢  ¸¶¥Í¨Ë¨± Í¨¨
¡¨§´¥¸-¶·μÍ¥¸¸μ¢: ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ WS-BPMN, WS-BPEL ¨ UML.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° �ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2010

Dimitrov V. T. P11-2010-145
Speciˇcation Problems of Business Process Semantics

In this paper genesis of the term ®business process¯ is discussed: from the
business to Informatics. Special attention is given to this term in Informatics in
the context of current business development and its requirements on the software.
Speciˇcation and implementation of business processes with Service-Oriented Ar-
chitecture (SOA) based technologies have speciˇc issues. Business demands are for
fastest implementation of business process software, but SOA standards are still not
mature. As a result of that, software tools are realized that permit business process
with contradictive semantics to be speciˇed and even to generate non-working code.
Here, the main notations for business process speciˇcation are analyzed: WS-BPMN,
WS-BPEL and UML activity diagrams.

The investigation has been performed at the Laboratory of Information Tech-
nologies, JINR.
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‚ ¶μ¸²¥¤´¨¥ ´¥¸±μ²Ó±μ ²¥É ¡¨§´¥¸ ¨ ¨´Ëμ·³ É¨±Ê ¸É ²¨ ¶¥·¥¤¥²Ò¢ ÉÓ
¶μ¤ ¶·μÍ¥¸¸´ÊÕ μ·¨¥´É Í¨Õ [1, 2]. 	Éμ Ö¢²¥´¨¥ ¸¢Ö§ ´μ ¸ ´¥Ê¤ Î ³¨ ¢ ¶·¨-
³¥´¥´¨¨ ¸¨¸É¥³ É¨Î¥¸±μ£μ ¶μ¤Ìμ¤ . ‘ ·μ¸Éμ³ ¢μ§³μ¦´μ¸É¥° ¢ÒÎ¨¸²¨É¥²Ó´μ°
É¥Ì´¨±¨ ¢¸É ² ¢μ¶·μ¸ μ¡ μ¡Ñ¥¤¨´¥´¨¨ ¢ ¥¤¨´ÊÕ ¸¨¸É¥³Ê ¢¸¥Ì ¸ ³μ¸ÉμÖÉ¥²Ó-
´ÒÌ ¶·μ£· ³³, ·¥ ²¨§ÊÕÐ¨Ì (¨²¨ ¶μ¤¤¥·¦¨¢ ÕÐ¨Ì) ËÊ´±Í¨¨ ¶·¥¤¶·¨ÖÉ¨Ö.
�μ²ÓÏ¨¥ · ¸Ìμ¤Ò ´  Ê¢Ö§±¨ ÔÉ¨Ì ¶·μ£· ³³´ÒÌ ·¥¸Ê·¸μ¢ ¶·¨¢¥²¨ ± ¨¤¥Ö³ ¸¨-
¸É¥³ É¨Î¥¸±μ£μ ¶μ¤Ìμ¤  ± · §· ¡μÉ±¥ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö (��), ÎÉμ
¶·¨¢¥²μ ¢ ¸¢μÕ μÎ¥·¥¤Ó ± · §· ¡μÉ±¥  ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ ¸¨¸É¥³ Ê¶· ¢²¥-
´¨Ö (�‘“) [3]. ‚ �‘“ ¶·¥¤¶μ² £ ²μ¸Ó, ÎÉμ ¶·μÍ¥¸¸Ò ´  ¶·¥¤¶·¨ÖÉ¨ÖÌ ³ ²μ
Î¥³ μÉ²¨Î ÕÉ¸Ö ¤·Ê£ μÉ ¤·Ê£ . Š ¸μ¦ ²¥´¨Õ, ÔÉμ ´¥ É ±, ¡μ²ÓÏ¨¥ ¸·¥¤¸É¢ 
¡Ò²¨ § É· Î¥´Ò ´  ¸μ§¤ ´¨¥ ÔÉ¨Ì ¸¨¸É¥³, ´μ ¨Ì ¢´¥¤·¥´¨¥ μ± § ²μ¸Ó ¡μ²¥¥
É·Ê¤μ¥³±¨³ ¨§-§  ´¥μ¡Ìμ¤¨³μ¸É¨ ³´μ£μÎ¨¸²¥´´ÒÌ ¤μ· ¡μÉμ±.

‘¨ÉÊ Í¨Ö Ê¸²μ¦´¨² ¸Ó ¢ 90-Ì ££. ¶·μÏ²μ£μ ¢¥± , ±μ£¤  ³¨·μ¢ Ö Ô±μ´μ-
³¨±  ¨§ ¨´¤Ê¸É·¨ ²Ó´μ° ¶·¥¢· É¨² ¸Ó ¢ Ô±μ´μ³¨±Ê §´ ´¨° ¨ Ê¸²Ê£ [4]. ˆ¤¥Ö
¨´¤Ê¸É·¨ ²Ó´μ° Ô±μ´μ³¨±¨ § ±²ÕÎ ² ¸Ó ¢ Éμ³, ÎÉμ ± ¦¤μ¥ ¶·¥¤¶·¨ÖÉ¨¥ Ö¢²Ö-
¥É¸Ö ¸¨²Ó´μ¸¢Ö§ ´´μ° ¸¨¸É¥³μ°, ±μÉμ· Ö ¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ μ±·Ê¦ ÕÐ¥° ¸·¥-
¤μ° Éμ²Ó±μ ·Ò´±μ³. ‚ 1990-Ì ££. ¶μÖ¢¨²μ¸Ó ³´μ£μ ´μ¢ÒÌ Ëμ·³ ¸μÉ·Ê¤´¨-
Î¥¸É¢  ³¥¦¤Ê ¶·¥¤¶·¨ÖÉ¨Ö³¨ ¨ μËμ·³¨² ¸Ó μ¸´μ¢´ Ö Ì · ±É¥·¨¸É¨±  ¸μ¢·¥-
³¥´´μ£μ ¡¨§´¥¸  Å ÎÉμ¡Ò ¢Ò¦¨ÉÓ ¢ Ê¸²μ¢¨ÖÌ ¡Ò¸É·μ³¥´ÖÕÐ¥£μ¸Ö ·Ò´± ,
± ¦¤μ¥ ¶·¥¤¶·¨ÖÉ¨¥ ¤μ²¦´μ ¡ÒÉÓ μÉ±·ÒÉÒ³ ¤²Ö ¢¸¥¸Éμ·μ´´¨Ì ¢§ ¨³μ¤¥°-
¸É¢¨° ¸ ¤·Ê£¨³¨ ¶·¥¤¶·¨ÖÉ¨Ö³¨ [5]. ‚ ÔÉμ° ³μ¤¥²¨ ¢¥¤¥´¨Ö ¡¨§´¥¸  ¸ ³Ò³
£² ¢´Ò³ ± Î¥¸É¢μ³ ¶·¥¤¶·¨ÖÉ¨Ö Ö¢²Ö¥É¸Ö £¨¡±μ¸ÉÓ ¢ ¶·¥¤μ¸É ¢²¥´¨¨ ¸¢μ¨Ì
±μ´±Ê·¥´É´ÒÌ ¶·¥¨³ÊÐ¥¸É¢. ˆ§-§  ÔÉμ£μ ¢¸¥ ¢¨¤Ò ¤¥ÖÉ¥²Ó´μ¸É¨, ±μÉμ·Ò¥ ´¥
Ö¢²ÖÕÉ¸Ö ±μ´±Ê·¥´É´Ò³ ¶·¥¨³ÊÐ¥¸É¢μ³ ¶·¥¤¶·¨ÖÉ¨Ö, ¢Ò¢μ¤ÖÉ¸Ö ¢´¥ ¶·¥¤-
¶·¨ÖÉ¨Ö (outsourcing) ÉÊ¤ , £¤¥ μ´¨ ÔËË¥±É¨¢´¥¥ ·¥ ²¨§ÊÕÉ¸Ö. ‚ ±μ´¥Î´μ³
¨Éμ£¥ ¶μ²ÊÎ ¥É¸Ö, ÎÉμ ¶·¥¤¶·¨ÖÉ¨¥ Ö¢²Ö¥É¸Ö Ê¦¥ Éμ²Ó±μ §¢¥´μ³ ¢ Í¥¶¨ ¸Éμ-
¨³μ¸É¨ ¨²¨ Í¥¶¨ ¶μ¸É ¢μ±, ¨ ¡μ²ÓÏ Ö Î ¸ÉÓ ËÊ´±Í¨μ´ ²Ó´μ¸É¨ ÔÉμ£μ §¢¥´ 
¸ ³μ¸ÉμÖÉ¥²Ó´μ ´¥ ·¥ ²¨§Ê¥É¸Ö ¢´ÊÉ·¨ ´¥£μ.

�  μ¸´μ¢¥ ÔÉ¨Ì ´μ¢ÒÌ ¡¨§´¥¸-³μ¤¥²¥°: Í¥¶¥° ¶μ¸É ¢μ±, Í¥¶¥° ¸Éμ¨³μ¸É¨,
Ê¶· ¢²¥´¨Ö ·¥¸Ê·¸ ³¨ ¶·¥¤¶·¨ÖÉ¨Ö ¨ É. ¶., ¶μ¢¸¥³¥¸É´μ ¸É ²  ¶·¨³¥´ÖÉÓ¸Ö
±μ´Í¥¶Í¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢. �´ ²¨§ ¶·¥¤¶·¨ÖÉ¨Ö ¢¥¤¥É¸Ö ´  μ¸´μ¢¥ ¡¨§´¥¸-
¶·μÍ¥¸¸μ¢ ¶·¥¤¶·¨ÖÉ¨Ö ¨ ¨Ì ·¥ ²¨§ Í¨¨. ’¥·³¨´ ®¡¨§´¥¸-¶·μÍ¥¸¸¯ ¤μ¢μ²Ó´μ
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¸É ·Ò°, ´μ · ´¥¥ μ´ ¶·¨³¥´Ö²¸Ö ¢ μ¸´μ¢´μ³ ¤²Ö μ·£ ´¨§ Í¨¨ ¶·μ³ÒÏ²¥´´μ£μ
¶·μ¨§¢μ¤¸É¢ .

�¥μ·£ ´¨§ Í¨Ö ¡¨§´¥¸  ´  μ¸´μ¢¥ ¢ÒÏ¥Ê± § ´´ÒÌ ¡¨§´¥¸-³μ¤¥²¥° ¶μ-
É·¥¡μ¢ ²  ¢¢¥¸É¨ ±μ´Í¥¶Í¨Õ ¶·μÍ¥¸¸μ¢ ¢μ ¢¸¥Ì ¸É ´¤ ·É Ì ¨ ¢ · §· ¡μÉ±¥
¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. �¨§´¥¸-¶·μÍ¥¸¸Ò Ê¦¥ ´¥ · ¸¸³ É·¨¢ ÕÉ¸Ö ± ±
¶·μÍ¥¸¸Ò ¢ · ³± Ì μÉ¤¥²Ó´μ£μ ¶·¥¤¶·¨ÖÉ¨Ö, ¸±μ·¥¥, ¶·¥¤¶·¨ÖÉ¨Ö · ¸¸³ É·¨-
¢ ÕÉ¸Ö ± ± Î ¸ÉÓ £²μ¡ ²Ó´ÒÌ ¶·μÍ¥¸¸μ¢, ·¥ ²¨§ÊÕÐ¨Ì ËÊ´±Í¨μ´ ²Ó´μ¸É¨.
— Ð¥ ¢¸¥£μ, ÔÉμ É  ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓ, £¤¥ ¶·¥¤¶·¨ÖÉ¨¥ ¨³¥¥É ±μ´±Ê·¥´É´μ¥
¶·¥¨³ÊÐ¥¸É¢μ.

	É¨ ¨§³¥´¥´¨Ö ¢ ¡¨§´¥¸¥ ¶·¨¢¥²¨ ± Éμ³Ê, ÎÉμ ¢ 90-¥ ££. ¶·μÏ²μ£μ ¢¥±  ´ -
Î ² ¸Ó ¨´É¥´¸¨¢´ Ö · §· ¡μÉ±   ¤¥±¢ É´μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö
É¨¶  SCM (Supply Chain Management) [6], CRM (Customer Relations Manage-
ment) [7], ERP (Enterprise Resource Planning) [8] ¨ ¤·.

�·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¨£· ¥É ¢¥¤ÊÐÊÕ ·μ²Ó ¢ ¸μ¢·¥³¥´´μ³ ¡¨§´¥¸¥.
‘ μ¤´μ° ¸Éμ·μ´Ò, μ´μ ¶μ§¢μ²Ö¥É ¶·¥¤¶·¨ÖÉ¨Õ £¨¡±μ ¶·¨¸¶μ¸ ¡²¨¢ ÉÓ¸Ö ±
¡Ò¸É·μ³¥´ÖÕÐ¥°¸Ö ¡¨§´¥¸-¸·¥¤¥. � ¸±μ²Ó±μ £¨¡±¨³ Ö¢²Ö¥É¸Ö ¶·μ£· ³³´μ¥
μ¡¥¸¶¥Î¥´¨¥ ¶·¥¤¶·¨ÖÉ¨Ö Å ´ ¸Éμ²Ó±μ £¨¡μ± ¡¨§´¥¸ ¶·¥¤¶·¨ÖÉ¨Ö. ‘ ¤·Ê£μ°
¸Éμ·μ´Ò, μ± §Ò¢ ¥É¸Ö, ÎÉμ ¥¤¨´¸É¢¥´´Ò° ·¥¸Ê·¸, ¢ ±μÉμ·Ò° ³μ¦´μ ¨´¢¥¸É¨-
·μ¢ ÉÓ ¤μ ¡¥¸±μ´¥Î´μ¸É¨ Å ÔÉμ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥. „²Ö ¢¸¥Ì ¤·Ê£¨Ì
·¥¸Ê·¸μ¢ ¨´¢¥¸É¨Í¨Ö ¨³¥¥É ± ±μ°-Éμ Ê·μ¢¥´Ó, ¶μ¸²¥ ¤μ¸É¨¦¥´¨Ö ±μÉμ·μ£μ
¤ ²Ó´¥°Ï¨¥ ¨´¢¥¸É¨Í¨¨ ´¥¢Ò£μ¤´Ò. Š·μ³¥ Éμ£μ, ¨´¢¥¸É¨Í¨¨ ¢ ¶·μ£· ³³´μ¥
μ¡¥¸¶¥Î¥´¨¥ Ö¢²ÖÕÉ¸Ö μ¤´¨³ ¨§ μ¸´μ¢´ÒÌ ¸·¥¤¸É¢ ¶μ²ÊÎ¥´¨Ö ±μ´±Ê·¥´É´ÒÌ
¶·¥¨³ÊÐ¥¸É¢ ¶·¥¤¶·¨ÖÉ¨Ö.

�·μÍ¥¸¸´Ò° ¶μ¤Ìμ¤ μ± § ²¸Ö ÉÖ¦¥²Ò³ ¡·¥³¥´¥³ ± ± ¤²Ö ¡¨§´¥¸ , É ±
¨ ¤²Ö μ·£ ´¨§ Í¨¨ ¸É ´¤ ·É¨§ Í¨¨,   É ±¦¥ ¤²Ö ¶μ¸É ¢Ð¨±μ¢ ��. Œ´μ£¨¥
¶·¥¤¶·¨ÖÉ¨Ö ´¥ ¸³μ£²¨  ¤ ¶É¨·μ¢ ÉÓ¸Ö ± ´¨³ ¨ ÊÏ²¨ ¸ ·Ò´±  ¢ 1990-Ì ££. ¨
´ Î ²¥ ´μ¢μ£μ ¢¥± . �·£ ´¨§ Í¨¨ ¸É ´¤ ·É¨§ Í¨¨ ¸ ´¥±μÉμ·Ò³ μ¶μ§¤ ´¨¥³ ´ -
Î ²¨ ¶¥·¥¸³ É·¨¢ ÉÓ ¢¸¥ ¸É ´¤ ·ÉÒ, ¸¢Ö§ ´´Ò¥ ¸ μ·£ ´¨§ Í¨¥° ¨ Ê¶· ¢²¥´¨¥³,
ÎÉμ¡Ò ¢¢¥¸É¨ ¶·μÍ¥¸¸´Ò° ¶μ¤Ìμ¤. ˆ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö Ê ³´μ£¨Ì μ·£ ´¨§ Í¨°
¢μ§´¨± ÕÉ ¶·μ¡²¥³Ò ¸ ¢´¥¤·¥´¨¥³ ¶·μÍ¥¸¸´μ£μ ¶μ¤Ìμ¤ .

�¸μ¡¥´´μ ¸²μ¦´ Ö ¸¨ÉÊ Í¨Ö ¸²μ¦¨² ¸Ó ¸ ¶μ¸É ¢Ð¨± ³¨ ��. �¡Ñ¥±É´μ-
μ·¨¥´É¨·μ¢ ´´μ¥ ¶·μ£· ³³¨·μ¢ ´¨¥ ¢ 90-Ì ££. ¶·μÏ²μ£μ ¢¥±  ¨ μ¡Ñ¥±É´μ-
μ·¨¥´É¨·μ¢ ´´μ¥ ¶·μ¥±É¨·μ¢ ´¨¥ ¢ ´ Î ²¥ ´μ¢μ£μ ¢¥±  Éμ²Ó±μ ÎÉμ μ¸¢μ¥´μ,
  Ê¦¥ ¶μÖ¢¨²¨¸Ó ´μ¢Ò¥ É·¥¡μ¢ ´¨Ö ± · §· ¡μÉ±¥ ¶·μÍ¥¸¸´μ-μ·¨¥´É¨·μ¢ ´-
´μ£μ ��. 	Éμ μ§´ Î ¥É ¶¥·¥μ¸³Ò¸²¥´¨¥ ¨³¥ÕÐ¨Ì¸Ö É¥Ì´μ²μ£¨°, ¢´¥¤·¥´¨¥
¶·μÍ¥¸¸´μ£μ ¶μ¤Ìμ¤  ± ¸¢μ¥° · ¡μÉ¥ ¶μ É·¥¡μ¢ ´¨Ö³ ·Ò´±  ¨ ¸É ´¤ ·É ³,
  É ±¦¥ · §· ¡μÉ±Ê ´μ¢ÒÌ ¶·μÍ¥¸¸μ¢ ¨ É¥Ì´μ²μ£¨° · §· ¡μÉ±¨ ¶·μÍ¥¸¸´μ-
μ·¨¥´É¨·μ¢ ´´μ£μ ��.

�¥·¢μ° ¶μ¶ÒÉ±μ° ¡Ò² ¶¥·¥Ìμ¤ μÉ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´μ£μ ¶μ¤Ìμ¤  ±
¶·μ¥±É¨·μ¢ ´¨Õ ¨ ¶·μ£· ³³¨·μ¢ ´¨Õ ±μ³¶μ´¥´É. ‚¥¤Ó Éμ²Ó±μ μÉ¤¥²Ó´Ò¥ Î -
¸É¨ �� ·¥ ²¨§ÊÕÉ¸Ö ´  ¤ ´´μ³ ¶·¥¤¶·¨ÖÉ¨¨ ¨§ £²μ¡ ²Ó´μ£μ ¡¨§´¥¸-¶·μÍ¥¸¸ ,
  ÔÉ¨ Î ¸É¨ ´¥ ¶·μ¸Éμ ±² ¸¸Ò Å ÔÉμ ¸¨²Ó´μ ¸¢Ö§ ´´Ò¥ £·Ê¶¶Ò ±² ¸¸μ¢ ¸ μ¡-
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Ð¨³ ¨´É¥·Ë¥°¸μ³ ±μ³¶μ´¥´É. 	ÉμÉ μ¶ÒÉ ´¥ Éμ²Ó±μ ¶μ¸¶μ¸μ¡¸É¢μ¢ ² · §¢¨-
É¨Õ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´μ£μ ¶μ¤Ìμ¤ , ´μ ¨ ·¥Ï¨² ¶·μ¡²¥³Ê ¶·μÍ¥¸¸´μ£μ
¶μ¤Ìμ¤ .

‘ ´ Î ²μ³ ´μ¢μ£μ ¢¥±  ¶·μÍ¥¸¸´Ò° ¶μ¤Ìμ¤ ¸É ² · §¢¨¢ ÉÓ¸Ö ¢ ¤¢ÊÌ ´ -
¶· ¢²¥´¨ÖÌ. �  ¢Ò¸Ï¥³ ¡¨§´¥¸-Ê·μ¢´¥ ¢¥¤ÊÉ¸Ö · ¡μÉÒ ¶μ ¸É ´¤ ·ÉÊ ITIL (IT
Infrastructure Library) [9]. 	Éμ ¡¨¡²¨μÉ¥±  ²ÊÎÏ¨Ì ¨§ ¶·¨³¥´Ö¥³ÒÌ ´  ¶· ±-
É¨±¥ ¸¶μ¸μ¡μ¢ μ·£ ´¨§ Í¨¨ · ¡μÉÒ ¶·¥¤¶·¨ÖÉ¨°, § ´¨³ ÕÐ¨Ì¸Ö ¶·¥¤μ¸É ¢²¥-
´¨¥³ Ê¸²Ê£ ¢ μ¡² ¸É¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨°. ‚ ¸¥³¨ Éμ³ Ì ¡¨¡²¨μÉ¥±¨
μ¶¨¸ ´ ¢¥¸Ó ´ ¡μ· ¶·μÍ¥¸¸μ¢, ´¥μ¡Ìμ¤¨³ÒÌ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ¶μ¸ÉμÖ´´μ ¢Ò-
¸μ±μ£μ ± Î¥¸É¢  ¸¥·¢¨¸μ¢ ¨ ¶μ¢ÒÏ¥´¨Ö ¸É¥¶¥´¨ Ê¤μ¢²¥É¢μ·¥´´μ¸É¨ ¶μ²Ó§μ-
¢ É¥²¥°. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¢¸¥ ÔÉ¨ ¶·μÍ¥¸¸Ò μ·¨¥´É¨·μ¢ ´Ò ´¥ ¶·μ¸Éμ
´  μ¡¥¸¶¥Î¥´¨¥ ¡¥¸¶¥·¥¡μ°´μ° · ¡μÉÒ ±μ³¶μ´¥´É ¨´Ë· ¸É·Ê±ÉÊ·Ò,   ¢ £μ-
· §¤μ ¡μ²ÓÏ¥° ¸É¥¶¥´¨ ´  ¢Ò¶μ²´¥´¨¥ É·¥¡μ¢ ´¨° ¶μ²Ó§μ¢ É¥²Ö ¨ § ± §Î¨± .
‚ ±μ´¥Î´μ³ ¸Î¥É¥ ¢¸¥ ¶·μÍ¥¸¸Ò ITIL · ¡μÉ ÕÉ ´  ¶μ¢ÒÏ¥´¨¥ ±μ´±Ê·¥´Éμ¸¶μ-
¸μ¡´μ¸É¨, É ± ± ± ¢ ´ Ï¥ ¢·¥³Ö ¤ ¦¥ ¢´ÊÉ·¥´´¨¥ ¶μ¤· §¤¥²¥´¨Ö ¶·¥¤¶·¨ÖÉ¨Ö
´¥ ³μ£ÊÉ ÎÊ¢¸É¢μ¢ ÉÓ ¸¥¡Ö ¢  ¡¸μ²ÕÉ´μ° ¡¥§μ¶ ¸´μ¸É¨ ¨§-§  ¢Ò´Ê¦¤¥´´μ°
±μ´±Ê·¥´Í¨¨ ¸ ¶·¥¤¶·¨ÖÉ¨Ö³¨  ÊÉ¸μ·¸¨´£ .

�μ¢ÒÏ¥´¨Õ Ê·μ¢´Ö ¡¨§´¥¸  ¸¶μ¸μ¡¸É¢Ê¥É ¶·¨³¥´¥´¨¥ ¸¥·¢¨¸-μ·¨¥´É¨·μ-
¢ ´´μ°  ·Ì¨É¥±ÉÊ·Ò (Service-Oriented Architecture Å SOA) ¨§ ¸ÊÐ¥¸É¢ÊÕÐ¥°
¸¥·¨¨ ¸É ´¤ ·Éμ¢ ¤²Ö ¢¥¡-Ê¸²Ê£ WS* [10] ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸É ´¤ ·Éμ¢ ¢¥¡-
Ê¸²Ê£ ¢Éμ·μ£μ ¶μ±μ²¥´¨Ö (Web Services Å WS).

�¦¥¸ÉμÎ¥´´ Ö ±μ´±Ê·¥´É´ Ö ¡μ·Ó¡  ³¥¦¤Ê ¶μ¸É ¢Ð¨± ³¨ �� ¶·¨¢¥²  ±
´¥¸²ÒÌ ´´Ò³ ¤μ ´¥¤ ¢´¥£μ ¶·μÏ²μ£μ ¸²¨Ö´¨Ö³ ¨ ±μ´¸μ·Í¨Ê³ ³. 	É¨ Ê¸¨²¨Ö
¸¶μ¸μ¡¸É¢μ¢ ²¨ · §·¥Ï¥´¨Õ ¶·μ¡²¥³ ¶μ ¶·¨³¥´¥´¨Ö³ ¶·μÍ¥¸¸´μ£μ ¶μ¤Ìμ¤ ,
´μ ÔÉμ ´¥ μ§´ Î ¥É, ÎÉμ Ê¦¥ ¸ÊÐ¥¸É¢ÊÕÉ ¶μ²´μ¸ÉÓÕ £μÉμ¢Ò¥ É¥Ì´μ²μ£¨¨. „μ
±·¨§¨¸  ¢¥¤ÊÐ¨¥ ¶μ¸É ¢Ð¨±¨ �� ¤²Ö · §· ¡μÉ±¨ ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·-
Ì¨É¥±ÉÊ·Ò ¶μ¸É ¢²Ö²¨ ´μ¢Ò¥ ¢¥·¸¨¨ ¨ ¨§³¥´¥´¨Ö ± ¦¤Ò¥ É·¨ ³¥¸ÖÍ , ´¥ § -
¡μÉÖ¸Ó μ ¸μ¢³¥¸É¨³μ¸É¨ ¸ ¶·¥¤Ò¤ÊÐ¨³¨ ¢¥·¸¨Ö³¨ É¥Ì´μ²μ£¨¨. ‘¥°Î ¸ É¥³¶Ò
§ ³¥¤²¨²¨¸Ó, ´μ¢ Ö ¢¥·¸¨Ö ¶μÖ¢²Ö¥É¸Ö ± ¦¤μ¥ ¶μ²Ê£μ¤¨¥. �¸´μ¢´μ° § ¤ Î¥°
Ö¢²Ö¥É¸Ö ¤μ¸É¨¦¥´¨¥ ¡μ²ÓÏ¥° ËÊ´±Í¨μ´ ²Ó´μ¸É¨ ¨´¸É·Ê³¥´Éμ¢ ¤²Ö ¸É ´¤ ·-
É¨§ Í¨¨ ¸¢μ¥£μ ·¥Ï¥´¨Ö. �·¨³¥´¥´¨¥ É ±μ£μ �� Å ÔÉμ ± ± · ¡μÉ  ´  ³¨´´μ³
¶μ²¥. �± § ²μ¸Ó, ÎÉμ ¸¶¥Í¨ ²¨¸Éμ¢, ¸¶μ¸μ¡´ÒÌ · ¡μÉ ÉÓ ¸ ÔÉ¨³ ��, ¸²¨Ï±μ³
³ ²μ, ÎÉμ ¶·¨¢¥²μ ± ¸μ§¤ ´¨Õ ´μ¢ÒÌ μ·£ ´¨§ Í¨μ´´ÒÌ Ëμ·³ Å ®²¥ÉÊÎ¨Ì
¡·¨£ ¤¯ ¤²Ö Ê¸É ´μ¢±¨ ¨ ¶μ¸É·μ¥´¨Ö · ¡μÉμ¸¶μ¸μ¡´ÒÌ ¸·¥¤.

ˆ§ ÔÉμ£μ ³μ¦´μ ¢Ò¤¥²¨ÉÓ ¸²¥¤ÊÕÐ¨¥ ¶·μ¡²¥³Ò.
1. �·μÍ¥¸¸´ Ö μ·¨¥´É Í¨Ö ¢ ITIL ¨ WS-* (SOA) ¶μ±  ¥Ð¥ ´¥ ¤μ· ¡μÉ ´ 

¨ ¶²μÌμ ¶μ¤¤¥·¦¨¢ ¥É¸Ö ¨´¸É·Ê³¥´É ³¨.
2. ‘¥³ ´É¨±  ¡¨§´¥¸-¶·μÍ¥¸¸μ¢, ¶·¥¤¸É ¢²Ö¥³ Ö ¸·¥¤¸É¢ ³¨ ¤¨ £· ³³ ¤¥-

ÖÉ¥²Ó´μ¸É¨ ITIL, BPMN, WS-BPEL, WS-CDL ¨ UML, Ö¢²Ö¥É¸Ö ¶·μ¡²¥³´μ°.
3. � §· ¡μÉ±  ¨´¸É·Ê³¥´É ·¨¥¢ ¶μ¤¤¥·¦±¨ ¸¥³ ´É¨±¨ ¡¨§´¥¸-¶·μÍ¥¸¸μ¢

Ö¢²Ö¥É¸Ö ¶¥·¢μ¸É¥¶¥´´μ° § ¤ Î¥° ¶μ¸É ¢Ð¨±μ¢ ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·-
Ì¨É¥±ÉÊ·Ò.
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1. � ��“—�›• ‚›—ˆ‘‹…�ˆŸ• ˆ ƒ�ˆ„-’…•��‹�ƒˆŸ•

‚ ±μ´Í¥ ¶·μÏ²μ£μ ¢¥±  ¨¤¥Ö £·¨¤  ¡Ò²  μËμ·³²¥´  ¢ ¸ ³μ¸ÉμÖÉ¥²Ó´μ°
±μ´Í¥¶Í¨¨. ‚ [11] ¶·¥¤¸É ¢²¥´  ¨¤¥Ö ®±μ³¶ÓÕÉ¨´£ ± ± ¸¥·¢¨¸¯ (Computing
as a Service). �¤´μ¢·¥³¥´´μ  ¢Éμ·Ò ¶·¥¤¸É ¢¨²¨ ¡Ê¤ÊÐ¥¥ £·¨¤  ÎÊÉÓ ²¨ ´¥
¢μ ¢¸¥Ì ¸Ë¥· Ì ¨´Ëμ·³ É¨±¨: ´ Î¨´ Ö ¸μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ¶μ²Ó§μ¢ É¥²Ö³¨,
É·¥¡μ¢ ´¨° ± ¡¥§μ¶ ¸´μ¸É¨ ¨´Ëμ·³ Í¨¨ ¨ § ± ´Î¨¢ Ö ¢μ§³μ¦´μ¸ÉÖ³¨ ·¥ -
²¨§ Í¨¨ ¨¸¶μ²´¥´¨Ö μÉ¤¥²Ó´ÒÌ § ¤ Î. ˆ¤¥Ö £·¨¤  ¢¤μÌ´μ¢¨²  ± ± ´ ÊÎ´Ò°
³¨·, É ± ¨ ¡¨§´¥¸, É¥³ ¡μ²¥¥ ÎÉμ ¶·¥¤² £ ²¸Ö ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° ¶·μÉμÉ¨¶
Globus Toolkit [12]. Šμ´Í¥¶Í¨Ö £·¨¤  ´¥ μ¡μÏ²  É¥³ É¨±Ê ´ ÊÎ´ÒÌ ¢ÒÎ¨-
¸²¥´¨°. �¡ÒÎ´μ ´μ¢Ò¥ ±μ´Í¥¶Í¨¨ ¢ ¨´Ëμ·³ É¨±¥ ¤¥² ÕÉ  ±Í¥´É ´  ·¥Ï¥´¨¨
¶·μ¡²¥³ ¡¨§´¥¸ . �¥¤±μ ±μ£¤  ´μ¢ Ö ±μ´Í¥¶Í¨Ö ¡¥·¥É¸Ö ·¥Ï ÉÓ ¸¶¥Í¨Ë¨Î¥-
¸±¨¥ ¶·μ¡²¥³Ò ´ ÊÎ´ÒÌ ¢ÒÎ¨¸²¥´¨°. ’ ±μ° ¶·μ¡²¥³μ°, ´ ¶·¨³¥·, Ö¢²Ö¥É¸Ö
¤¨¸É ´Í¨μ´´μ¥ Ê¶· ¢²¥´¨¥ Ô±¸¶¥·¨³¥´Éμ³. �¥ ¡Ê¤¥³ ¢ ¤¥É ²ÖÌ · ¸¸³ É·¨¢ ÉÓ
±μ´Í¥¶Í¨¨ £·¨¤ .

‚¸¥ ±·Ê¶´Ò¥ ¶μ¸É ¢Ð¨±¨ ±μ³¶ÓÕÉ¥·´μ° É¥Ì´¨±¨ ¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥-
Î¥´¨Ö É¨¶  IBM, Oracle, Microsoft ¨ ¤·. § ´¨³ ÕÉ¸Ö · §· ¡μÉ±μ° £·¨¤ . �´¨ ¸
¸ ³μ£μ ´ Î ²  ¶·¨´¨³ ²¨ ÊÎ ¸É¨¥ ¢μ ¢¸¥Ì £·¨¤-¨´¨Í¨ É¨¢ Ì É¨¶  OGF (Open
Grid Forum) [13]. � ´´¥° ¨´¨Í¨ É¨¢μ° IBM ¡Ò²μ ¢´¥¤·¥´¨¥ ¢ ¡¨§´¥¸¥ Globus
Toolkit. ‘μ ¢·¥³¥´¥³ μ± § ²μ¸Ó, ÎÉμ £·¨¤ ¨§ [11] ¸±μ·μ ´¥ ¶μ²ÊÎ¨É¸Ö Å ´¥μ¡-
Ìμ¤¨³Ò ³´μ£¨¥ £μ¤Ò ´  ¨¸¸²¥¤μ¢ ´¨¥ ¨ · §· ¡μÉ±¨ ´¥μ¡Ìμ¤¨³ÒÌ ¸É ´¤ ·Éμ¢
¥£μ ·¥ ²¨§ Í¨¨. ’¥³ ¡μ²¥¥ μ± § ²μ¸Ó, ÎÉμ ¶·¨³¥´¥´¨¥ Globus Toolkit ¸²¨Ï-
±μ³ ¤μ·μ£μ ¨ ´¥ ¶μ¤Ìμ¤¨É ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ¡¨§´¥¸¥. 	Éμ ¶·¨¢¥²μ ± Éμ³Ê,
ÎÉμ ¢ 2004 £. ¢ · ³± Ì OGF ¡Ò² ¸Ëμ·³¨·μ¢ ´ Enterprise Grid Alliance [14].
Šμ´¸μ·Í¨Ê³ ¶μ¸É ¢¨² ¸¥¡¥ § ¤ ÎÊ ¢´¥¤·¨ÉÓ £·¨¤-É¥Ì´μ²μ£¨¨ ´  ¶·¥¤¶·¨ÖÉ¨ÖÌ
¢ μ¡μ§·¨³μ³ ¡Ê¤ÊÐ¥³. ‚ ±μ´¥Î´μ³ ¨Éμ£¥ ÔÉμ ¶·¨¢¥²μ ±μ ³´μ£¨³ ·¥§Ê²ÓÉ -
É ³ Å ´ Î¨´ Ö ¸ ¡²¥°¤-¸¥·¢¥·μ¢ ¨ § ± ´Î¨¢ Ö μ¡² Î´Ò³¨ ¢ÒÎ¨¸²¥´¨Ö³¨.

Œ¥¦¤Ê É¥³ · ¡μÉÒ ¶μ ¸É ´¤ ·É¨§ Í¨¨ £·¨¤  § ³¥¤²¨²¨¸Ó. —Éμ ¦¥ ¶·μ-
¨§μÏ²μ? ƒ² ¢´μ¥ ¢ £·¨¤-±μ³¶ÓÕÉ¨´£¥ Å ÔÉμ ¸¥·¢¨¸. 	É  ¦¥ ¨¤¥Ö ²¥¦¨É ¢
μ¸´μ¢¥ OGSA (Open Grid Services Architecture) [15]. ’ ±¨³ μ¡· §μ³, £·¨¤
¤μ²¦¥´ ¡ÒÉÓ ·¥ ²¨§μ¢ ´ ¸ ¶·¨³¥´¥´¨¥³ ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨É¥±-
ÉÊ·Ò, ¨, ±·μ³¥ Éμ£μ, ��, · ¡μÉ ÕÐ¥¥ ¢ £·¨¤-¸·¥¤¥, ¤μ²¦´μ ¡ÒÉÓ ¸¥·¢¨¸-
μ·¨¥´É¨·μ¢ ´´Ò³. �μ, ± ± ³Ò ¢ÒÖ¸´¨²¨, SOA Å ÔÉμ ¶μ±  ¥Ð¥ ´¥¤μ· ¡μ-
É ´´ Ö É¥Ì´μ²μ£¨Ö, μ¸´μ¢ ´´ Ö ´  ¢¥¡-¸¥·¢¨¸ Ì. ‚¸¥ ¸¨²Ò ¡Ò²¨ ¡·μÏ¥´Ò
´  ¸É ´¤ ·É¨§ Í¨¨ SOA. Š ± Éμ²Ó±μ ± ± Ö-Éμ ¸¶¥Í¨Ë¨± Í¨Ö ¤μ· ¡ ÉÒ¢ ¥É¸Ö
(´ ¶·¨³¥·, WS-WSDL), ¶·μ¨¸Ìμ¤¨É ¥¥ ¤μ· ¡μÉ±  ¨ ´  £·¨¤. � ¤μ ¶μ¤Î¥·±-
´ÊÉÓ, ÎÉμ ¡Ê¤ÊÐ¥¥ £·¨¤  μ¶·¥¤¥²Ö¥É¸Ö ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨É¥±ÉÊ·μ°!
�¥ ²¨§ Í¨Ö £·¨¤  ¤μ²¦´  μ¸ÊÐ¥¸É¢²ÖÉÓ¸Ö ¸ ¶·¨³¥´¥´¨¥³ SOA. �·μ£· ³³´μ¥
μ¡¥¸¶¥Î¥´¨¥, · ¡μÉ ÕÐ¥¥ ¢ £·¨¤¥, ¤μ²¦´μ ¡ÒÉÓ μ·¨¥´É¨·μ¢ ´μ ± ¸¥·¢¨¸ ³.
„·Ê£¨³¨ ¸²μ¢ ³¨, ¶μ²Ó§μ¢ É¥²¨ £·¨¤  ¡Ê¤ÊÉ ±μ³¶μ´μ¢ ÉÓ ¸¢μ¨ ¶·¨²μ¦¥´¨Ö
¢ ¢¨¤¥ ¶·μÍ¥¸¸μ¢ ¨§ ¸¥·¢¨¸μ¢,   ´¥ ¶·μ£· ³³¨·μ¢ ÉÓ Ö§Ò± ³¨ ¸¨¸É¥³´μ£μ
Ê·μ¢´Ö. Š ¶·¨³¥·Ê, ËÊ´±Í¨μ´ ²Ó´μ¸ÉÓ ROOT [16] ¤μ²¦´  ¶·¨¸ÊÉ¸É¢μ¢ ÉÓ ¢
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£·¨¤-¸·¥¤¥ ¢ ¢¨¤¥ ¸¥·¢¨¸μ¢,   ´¥ ¢ ¢¨¤¥ ¸·¥¤Ò · §· ¡μÉ±¨ ¨ ¨¸¶μ²´¥´¨Ö É¨¶ 
UCSD Pascal [17] 70-Ì ££. ¶·μÏ²μ£μ ¢¥± .

�· ¢¤ , ³Ò ¶μ±  ¥Ð¥ ¤ ²¥±¨ μÉ ¢´¥¤·¥´¨Ö ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ£μ
£·¨¤ . �μ¶ÒÉ±¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ÔÉ¨Ì ¨¤¥° ¢ ´ ÊÎ´ÒÌ ¢ÒÎ¨¸²¥´¨ÖÌ (¢ CMS
¨ ALICE) ´ Ìμ¤ÖÉ¸Ö ´  ´ Î ²Ó´μ³ ÔÉ ¶¥, ¨ ·¥ ²Ó´ Ö μ¡² ¸ÉÓ ¨Ì ¶·¨³¥´¥´¨Ö
¥Ð¥ ´¥ μ¶·¥¤¥²¥´ .

2. ‘�…„‘’‚� ��ˆ‘��ˆŸ �ˆ‡�…‘-���–…‘‘�‚

�¸´μ¢´Ò³¨ ¸·¥¤¸É¢ ³¨ μ¶¨¸ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ Ö¢²ÖÕÉ¸Ö BPMN-,
UML-¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨, WS-BPEL ¨ WS-CDL. Š·μ³¥ Éμ£μ, ¸ÊÐ¥-
¸É¢ÊÕÉ ¸·¥¤¸É¢  Î ¸É´μ£μ Ê¶μÉ·¥¡²¥´¨Ö É¨¶  ¨¸¶μ²Ó§μ¢ ´´ÒÌ ¸·¥¤¸É¢ ¢ Aris
[18], μ¤´ ±μ Ê ´¨Ì ´¥É ¶¥·¸¶¥±É¨¢Ò ¸É ÉÓ ¨´¤Ê¸É·¨ ²Ó´Ò³¨ ¸É ´¤ ·É ³¨.

‚ ÔÉμ³ ¶Ê´±É¥ ¡Ê¤¥É ¤ ´  ±· É± Ö Ì · ±É¥·¨¸É¨±  ³¥¸É  ¨ ·μ²¨ ± ¦¤μ£μ
¨§ ¢ÒÏ¥¶¥·¥Î¨¸²¥´´ÒÌ ¸·¥¤¸É¢.

„²Ö μ¶¨¸ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ´  ¸ ³μ³ ¢Ò¸μ±μ³ Ê·μ¢´¥ ¶·¥¤´ §´ Î¥´
BPMN. 	Éμ £· Ë¨Î¥¸± Ö ´μÉ Í¨Ö, ±μÉμ· Ö Ìμ·μÏμ ¢μ¸¶·¨´¨³ ¥É¸Ö ±μ´¥Î-
´Ò³¨ ¶μ²Ó§μ¢ É¥²Ö³¨, μ´  ¤μ¢μ²Ó´μ Î¥É± Ö ¤²Ö ¢¥¤¥´¨Ö ¡¨§´¥¸- ´ ²¨§ . � -
§´ Î¥´¨¥ BPNM μ¶·¥¤¥²Ö¥É ¸¶μ¸μ¡Ò ¥£μ ¶·¨³¥´¥´¨Ö. ˆÉ¥· É¨¢´Ò° ¶μ¤Ìμ¤
¶μ§¢μ²Ö¥É ¶μ¸É¥¶¥´´μ ´ · Ð¨¢ ÉÓ ¤¥É ²¨§ Í¨Õ ¤¨ £· ³³Ò: ´ Î¨´ Ö ¸μ ¸Ì¥-
³ É¨§ Í¨¨ ¶·μÍ¥¸¸  ¨ ¤μ¢μ¤Ö ¥£μ ¤μ ±μ´¥Î´μ£μ ¸μ¸ÉμÖ´¨Ö, ¸ ±μÉμ·μ£μ ³μ¦´μ
£¥´¥·¨·μ¢ ÉÓ ¸±¥²¥É ±μ¤  ¶·μÍ¥¸¸ . ‚ μ¡Ð¥³, ¢¸¥ Ô²¥³¥´ÉÒ ´μÉ Í¨¨ ³μ¦´μ
¶μ¤¢¥·£´ÊÉÓ ¨É¥· É¨¢´μ° ¤¥É ²¨§ Í¨¨. Š·μ³¥ Éμ£μ, Ô²¥³¥´ÉÒ ´μÉ Í¨¨ ¶μ-
´ÖÉ´Ò ±μ´¥Î´μ³Ê ¶μ²Ó§μ¢ É¥²Õ, É ± ± ± μ´¨ ¨³¥ÕÉ ¨´ÉÊ¨É¨¢´μ Ö¸´ÊÕ ¸¥³ ´-
É¨±Ê, ¸¢Ö§ ´´ÊÕ ¸ ¡¨§´¥¸-¶·μÍ¥¸¸ ³¨,   ´¥ ¸ ¨Ì ·¥ ²¨§ Í¨¥° ¢ ¢¨¤¥ ¢¥¡-Ê¸²Ê£.
‚ Ìμ¤¥ ¤¥É ²¨§ Í¨¨ ³μ¦´μ Ê± § ÉÓ ¨ ¸μ¸É ¢²ÖÕÐ¨¥ ·¥ ²¨§ Í¨¨ μÉ¤¥²Ó´ÒÌ
Ô²¥³¥´Éμ¢. � ¶·¨³¥·, ¡¨§´¥¸ ¶·μÍ¥¸¸Ò ¢ ´μÉ Í¨¨ BPMN ³μ¦´μ ¶·¥¤¸É -
¢¨ÉÓ ¢ ¢¨¤¥ ±μ³¶μ§¨Í¨¨ § ¤ Î. ‡ ¤ Î  Å ÔÉμ Ô²¥³¥´É ·´ Ö ¥¤¨´¨Í  · ¡μÉÒ
´  μ¶·¥¤¥²¥´´μ³ Ê·μ¢´¥  ¡¸É· ±Í¨¨. ‚ ¶·μÍ¥¸¸¥ ¢¸¥ § ¤ Î¨ ¤μ²¦´Ò ¡ÒÉÓ
μ¤´μ£μ Ê·μ¢´Ö  ¡¸É· ±Í¨¨. Š ¦¤ÊÕ § ¤ ÎÊ ³μ¦´μ ·¥ ²¨§μ¢ ÉÓ ¢ ¢¨¤¥ ¶·μ-
Í¥¸¸ , ¢¥¡-¸¥·¢¨¸  ¨²¨ ¶·μ¸Éμ ¨¸¶μ²´¨É¥²Ó´μ£μ ±μ¤  ÔÉμ£μ ¶·μÍ¥¸¸ . �·¨³¥·
BPMN-¤¨ £· ³³Ò ¶·¨¢μ¤¨É¸Ö ¢ ¶·¨²μ¦¥´¨¨ 1.

“ WS-BPEL ¤·Ê£ Ö § ¤ Î : ·¥±Ê·¸¨¢´μ ±μ³¶μ´μ¢ ÉÓ ¢¥¡-¸¥·¢¨¸Ò ¢ ¶·μ-
Í¥¸¸Ò. ‘ ³ ¶·μÍ¥¸¸ É ±¦¥ Ö¢²Ö¥É¸Ö ¢¥¡-¸¥·¢¨¸μ³. 	É¨³ Ö§Ò±μ³ ³μ¦´μ μÎ¥´Ó
¤¥É ²Ó´μ ¸¶¥Í¨Ë¨Í¨·μ¢ ÉÓ ¢Ò§μ¢ ¢¥¡-¸¥·¢¨¸μ¢. Ÿ§Ò± WS-BPEL · §· ¡μÉ ´ ´ 
μ¸´μ¢¥ XML. �´ ´¥Ê¤μ¡¥´ ¤²Ö ¶·μ£· ³³¨·μ¢ ´¨Ö, ¨§-§  Î¥£μ ¢ ¨´¸É·Ê³¥´É Ì
Î Ð¥ ¢¸¥£μ ¶·¥¤¸É ¢²¥´ ¢ ¢¨¤¥ £· Ë¨Î¥¸±μ° ´μÉ Í¨¨. ‘ ³¨ ¶·μÍ¥¸¸Ò ¶·¥¤-
¸É ¢²¥´Ò ¢ ¤¨ £· ³³¥,   Ô²¥³¥´ÉÒ Ö§Ò±  Å ¢ £· Ë¨Î¥¸±μ° ´μÉ Í¨¨. ’ ±μ°
¶μ¤Ìμ¤ ¨¸¶μ²Ó§Ê¥É IBM ¢ ¶·μ¤Ê±É¥ IBM WebSphere Integration Developer [19].
�  ÔÉμ³ Ê·μ¢´¥ ¨É¥· Í¨¨ ¨ ¤¥É ²¨§ Í¨Ö ´¥ ¨³¥ÕÉ ³¥¸É . ‡¤¥¸Ó ´¥μ¡Ìμ¤¨³μ
¶·μ£· ³³¨·μ¢ ´¨¥ Å ´ ¶¨¸ ´¨¥ ±μ¤ . — Ð¥ ¢¸¥£μ ¸±¥²¥É ±μ¤  WS-BPEL-
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¶·μÍ¥¸¸   ¢Éμ³ É¨Î¥¸±¨ £¥´¥·¨·Ê¥É¸Ö ¸¶¥Í¨Ë¨± Í¨¥° BPMN. ’ ±μ° ¶μ¤Ìμ¤,
´ ¶·¨³¥·, ¶·¨³¥´Ö¥É¸Ö ¢ IBM WebSphere Business Modeler [20]. �¶¨¸ ´¨¥,
¶·¨³¥· WS-BPEL-±μ¤  ¨ ¤¨ £· ³³  ¶·¨¢μ¤ÖÉ¸Ö ¢ ¶·¨²μ¦¥´¨¨ 2.

„¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ UML ¶·¨³¥´ÖÕÉ¸Ö ± ± ¸·¥¤¸É¢μ μ¶¨¸ ´¨Ö ¡¨§-
´¥¸-¶·μÍ¥¸¸μ¢. �´¨ ¨³¥ÕÉ Ìμ·μÏμ ¸¶¥Í¨Ë¨Í¨·μ¢ ´´ÊÕ ¸¥³ ´É¨±Ê ³¥É ¸¨-
¸É¥³Ò UML. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ ¨³¥ÕÉ ¤¢μÖ±μ¥ ´ -
§´ Î¥´¨¥: ±·μ³¥ μ¶¨¸ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ´  ¸ ³μ³ ¢Ò¸μ±μ³ Ê·μ¢´¥ μ´¨
¶·¨³¥´ÖÕÉ¸Ö ¨ ¤²Ö μ¶¨¸ ´¨Ö ¸²μ¦´μ° ¤¥ÖÉ¥²Ó´μ¸É¨ ±² ¸¸μ¢. 	É¨ ¤¨ £· ³³Ò
´¥ ¸¢Ö§ ´Ò ¸ ¡¨§´¥¸- ´ ²¨§μ³ ¨ ¢¥¡-¸¥·¢¨¸μ³. ‚ ÔÉμ³ ¸³Ò¸²¥ BPMN ¡μ-
²¥¥  ¤¥±¢ É´μ¥ ¸·¥¤¸É¢μ ¤²Ö μ¶¨¸ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢, É¥³ ¡μ²¥¥ ÎÉμ ¢ ¥£μ
· §· ¡μÉ±¥ ÊÎ¨ÉÒ¢ ²¸Ö μ¶ÒÉ ¨¸¶μ²Ó§μ¢ ´¨Ö ¤¨ £· ³³ ¤¥ÖÉ¥²Ó´μ¸É¨. Œμ¦´μ
¸± § ÉÓ, ÎÉμ ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ ¶μ¤Ìμ¤ÖÉ ¤²Ö ¶·μ¥±É¨·μ¢ ´¨Ö ¨ ¶·μ-
£· ³³¨·μ¢ ´¨Ö,   BPMN-¤¨ £· ³³Ò Å ¤²Ö  ´ ²¨§  ¡¨§´¥¸ .

‘¥É¨ �¥É·¨ ¡Ò²¨ ¨¸¶μ²Ó§μ¢ ´Ò ¶·¨ · §· ¡μÉ±¥ BPMN ¨ ¤¨ £· ³³ ¤¥Ö-
É¥²Ó´μ¸É¨. �´¨ ¡Ò²¨ · ¸Ï¨·¥´Ò ¤μ ¢Ò· §¨É¥²Ó´μ° ³μÐ´μ¸É¨ ³ Ï¨´Ò ’ÓÕ-
·¨´£ . ‘¶¥Í¨Ë¨± Í¨Ö WS-BPEL ¨¸¶μ²Ó§Ê¥É ¶·μÍ¥¸¸´ÊÕ  ²£¥¡·Ê É¨¶  CSP
¨ π-¢ÒÎ¨¸²¥´¨Ö. ‘¶¥Í¨Ë¨± Í¨¨ BPMN ¨ WS-BPEL ´¥ ¨³¥ÕÉ Ëμ·³ ²Ó´μ°
¸¶¥Í¨Ë¨± Í¨¨ ¸¥³ ´É¨±¨.

�μ¸²¥¤´¨³ ¸·¥¤¸É¢μ³, · ¸¸³ É·¨¢ ¥³Ò³ ´ ³¨, Ö¢²Ö¥É¸Ö WS-CDL. ‘·¥¤¨
¥£μ ¤μ¸Éμ¨´¸É¢ Å ´ ²¨Î¨¥ Ëμ·³ ²Ó´μ° ¸¶¥Í¨Ë¨± Í¨¨ ¸¥³ ´É¨±¨ ¨ ÊÉ¢¥·-
¦¤¥´¨¥ ¢ ¸É ´¤ ·É¥, μ¤´ ±μ μ´ ¶· ±É¨Î¥¸±¨ ´¥ ¨¸¶μ²Ó§Ê¥É¸Ö. …£μ ´ §´ -
Î¥´¨¥ Å μ¶¨¸ ´¨¥ ¸μÉ·Ê¤´¨Î¥¸É¢  ¢¥¡-¸¥·¢¨¸μ¢ ´  £²μ¡ ²Ó´μ³ Ê·μ¢´¥. �´
´¥ Ö¢²Ö¥É¸Ö Ö§Ò±μ³ ¶·μ£· ³³¨·μ¢ ´¨Ö. � ¶·¨³¥·, ·¥ ²¨§ Í¨Õ ±μ³¶μ§¨Í¨¨
¢¥¡-¸¥·¢¨¸μ¢ ³μ¦´μ ¶·μ¢¥·ÖÉÓ ´  ¸μμÉ¢¥É¸É¢¨¥ ¸ WS-CDL-¸¶¥Í¨Ë¨± Í¨¥°,
É. ¥. Ìμ·¥μ£· Ë¨¥°. ‘ÊÐ¥¸É¢ÊÕÉ · ¡μÉÒ, Ê± §Ò¢ ÕÐ¨¥ ´  ¢μ§³μ¦´μ¸ÉÓ £¥-
´¥· Í¨¨ WS-BPEL-±μ¤  ¸ WS-CDL, ´μ μ´¨ ´¥ ¢μ¸É·¥¡μ¢ ´Ò ¢ μÉ²¨Î¨¥ μÉ
BPMN ¢ WS-BPEL, Ö¢²ÖÕÐ¥£μ¸Ö ¥¸É¥¸É¢¥´´Ò³ ¶ÊÉ¥³ · §· ¡μÉ±¨.

3. ‘‚�‰‘’‚� �ˆ‡�…‘-���–…‘‘�‚

�μ¶·μ¡Ê¥³ ¸¨¸É¥³ É¨§¨·μ¢ ÉÓ ¸¢μ°¸É¢  ¡¨§´¥¸-¶·μÍ¥¸¸μ¢, Ö¢²ÖÕÐ¨¥¸Ö
μ¡Ñ¥±Éμ³ ´ ¸ÉμÖÐ¥£μ ¨¸¸²¥¤μ¢ ´¨Ö. ‘ ³μ¥ μ¡Ð¥¥ · §¤¥²¥´¨¥ ÔÉ¨Ì ¸¢μ°¸É¢
³μ¦´μ ¸¤¥² ÉÓ ´  ¦¥² ´´Ò¥ ¨ ´¥¦¥² ´´Ò¥. � ¤μ μÉ³¥É¨ÉÓ, ÎÉμ μ¤´μ ¸¢μ°¸É¢μ
³μ¦¥É ¡ÒÉÓ ¦¥² ´´Ò³ ¤²Ö ´¥±μÉμ·ÒÌ ¶·μ¥±É´ÒÌ É·¥¡μ¢ ´¨° ¨ ¡ÒÉÓ ´¥¦¥² ´-
´Ò³ ¤²Ö ¤·Ê£¨Ì. � ¶·¨³¥·, ¸ÊÐ¥¸É¢Ê¥É ¶·μ¥±É´μ¥ É·¥¡μ¢ ´¨¥, ÎÉμ¡Ò ¸¨¸É¥³ 
μ¸É ´μ¢¨² ¸Ó Î¥·¥§ ´¥±μÉμ·μ¥ ¢·¥³Ö ¶μ¸²¥ § ¢¥·Ï¥´¨Ö · ¡μÉÒ. ‘¢μ°¸É¢μ
¡¥¸±μ´¥Î´μ° · ¡μÉÒ ÔÉμ° ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö ´¥¦¥² ´´Ò³. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò,
¥¸²¨ ¸¨¸É¥³Ê ¶·μ¥±É¨·ÊÕÉ ´  μ¡¸²Ê¦¨¢ ´¨¥ ´¥¶·¥·Ò¢´μ£μ ¶·μÍ¥¸¸ , Éμ ¥¥
μ¸É ´μ¢±  Ö¢²Ö¥É¸Ö ´¥¦¥² ´´Ò³ ¸¢μ°¸É¢μ³, É ± ± ± ¸¨¸É¥³  ¤μ²¦´  · ¡μÉ ÉÓ
¡¥¸±μ´¥Î´μ.
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ˆÉ ±, ¸ ÉμÎ±¨ §·¥´¨Ö ¶·μ¥±É¨·μ¢ ´¨Ö, ¸¨¸É¥³Ò ¶·μÍ¥¸¸μ¢ ³μ¦´μ ¶μ¤· §-
¤¥²¨ÉÓ ´  ¸¨¸É¥³Ò, ±μÉμ·Ò¥ μ¡¸²Ê¦¨¢ ÕÉ ´¥¶·¥·Ò¢´Ò¥ ¶·μÍ¥¸¸Ò ¨ ¨¸¶μ²-
´ÖÕÉ¸Ö ¡¥¸±μ´¥Î´μ, ¨ É ±¨¥ ¸¨¸É¥³Ò ¶·μÍ¥¸¸μ¢, ±μÉμ·Ò¥ ¶μ¸²¥ § ¢¥·Ï¥´¨Ö
§ ¤ ´¨Ö ¶·¥±· Ð ÕÉ ¸¢μÕ  ±É¨¢´μ¸ÉÓ. ‚ ¶¥·¢μ³ ¸²ÊÎ ¥ ¨³¥ÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥
¢μ§³μ¦´μ¸É¨:

1) ¸¨¸É¥³  · ¡μÉ ¥É ¡¥¸±μ´¥Î´μ ¨ ¤¥² ¥É ¶μ²¥§´ÊÕ · ¡μÉÊ;
2) ¸¨¸É¥³  · ¡μÉ ¥É ¡¥¸±μ´¥Î´μ, ´μ ¶μ²Ó§Ò μÉ ÔÉμ£μ ´¥É;
3) ¸¨¸É¥³  μ¸É ´ ¢²¨¢ ¥É¸Ö ¸μ£² ¸´μ μ¡¸ÉμÖÉ¥²Ó¸É¢ ³, μ¶·¥¤¥²¥´´Ò³ ¶·μ-

¥±Éμ³, Å ¸±μ·¥¥ ¢¸¥£μ, ÔÉμ ¢´¥Ï´¨¥ μ¡¸ÉμÖÉ¥²Ó¸É¢ , μÉ ±μÉμ·ÒÌ § ¢¨¸¨É
¸¨¸É¥³ ;

4) ¸¨¸É¥³  μ¸É ´ ¢²¨¢ ¥É¸Ö ¨§-§  μÏ¨¡±¨ ¶·μ¥±É¨·μ¢ ´¨Ö.
‚μ ¢Éμ·μ³ ¸²ÊÎ ¥ ¶·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ¸¨¸É¥³  ¶·μÍ¥¸¸μ¢ ¡Ê¤¥É · ¡μÉ ÉÓ

´¥±μÉμ·μ¥ ¢·¥³Ö ¨ μ¸É ´μ¢¨É¸Ö. ‚ ÔÉμ³ ¸²ÊÎ ¥ ¨³¥ÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥ ¢μ§-
³μ¦´μ¸É¨:

1) ¸¨¸É¥³  μ±μ´Î¨²  ¸¢μÕ · ¡μÉÊ ¢ ¦¥² ´´μ³ ¸μ¸ÉμÖ´¨¨, É. ¥. μ´  Ê¸¶¥Ï´μ
¢Ò¶μ²´¨²  ¸¢μÕ · ¡μÉÊ ¨²¨ ¶·¥±· É¨²  ¸¢μÕ  ±É¨¢´μ¸ÉÓ ¨§-§  μ¡¸ÉμÖÉ¥²Ó¸É¢,
´¥ § ¢¨¸ÖÐ¨Ì μÉ ´¥¥, ´μ ·¥ £¨·μ¢ ²   ¤¥±¢ É´Ò³ μ¡· §μ³;

2) ¸¨¸É¥³  μ±μ´Î¨²  ¸¢μÕ · ¡μÉÊ ¢ ´¥¦¥² ´´μ³ ¸μ¸ÉμÖ´¨¨; ¶·¨Î¨´μ°
³μ¦¥É ¡ÒÉÓ μÏ¨¡±  ¢ ¶·μ¥±É¥, ´ ¶·¨³¥·, ¡²μ±¨·μ¢± ;

3) ¸¨¸É¥³  ´¥ μ¸É ´ ¢²¨¢ ¥É¸Ö. � ¶·¨³¥·, ¸¨¸É¥³  ¶μ¢Éμ·Ö¥É Í¨±² ¤μ
¡¥¸±μ´¥Î´μ¸É¨ Å ÔÉμ μÏ¨¡±  ¢ ¶·μ¥±É¥. �·¥¤¶μ² £ ²μ¸Ó, ÎÉμ ¸¨¸É¥³  ¡Ê¤¥É
· ¡μÉ ÉÓ ¢·¥³Ö, ´¥μ¡Ìμ¤¨³μ¥ ¤²Ö ¢Ò¶μ²´¥´¨Ö ¶μ²¥§´μ° · ¡μÉÒ, ¨ ¶μ¸²¥ ÔÉμ£μ
μ¸É ´μ¢¨É¸Ö.

�¥±μÉμ·Ò¥ ¨§ ¢ÒÏ¥Ê¶μ³Ö´ÊÉÒÌ ¸¨ÉÊ Í¨° Ìμ·μÏμ ¸Ëμ·³Ê²¨·μ¢ ´Ò ¢ Ëμ·-
³ ²Ó´ÒÌ ¸¨¸É¥³ Ì,   ¤·Ê£¨¥ ´¥ ¨³¥ÕÉ μ¤´μ§´ Î´μ° Ëμ·³Ê²¨·μ¢±¨ Å ¨Ì ´ ¤μ
μ¶·¥¤¥²ÖÉÓ ±μ´±·¥É´μ ¤²Ö ± ¦¤μ£μ μÉ¤¥²Ó´μ£μ ¶·μ¥±É .

‘¨ÉÊ Í¨¨, μÌ¢ Î¥´´Ò¥ ¸¨¸É¥³ ³¨ ¢¥·¨Ë¨± Í¨¨ ¶·μÍ¥¸¸μ¢:
• ³¥·É¢ Ö ¡²μ±¨·μ¢± ;
• ¤¨¢¥·£¥´Í¨Ö;
• ¤¥É¥·³¨´¨§³;
• ¡¥¸±μ´¥Î´μ¥ ¨¸¶μ²´¥´¨¥;
• ¤μ¸É¨¦¨³μ¸ÉÓ;
• Ê¸²μ¢¨Ö, μ¶¨¸ ´´Ò¥ Ëμ·³Ê² ³¨ ²¨´¥°´μ° É¥³¶μ· ²Ó´μ° ²μ£¨±¨;
• Ô±¢¨¢ ²¥´É´μ¸ÉÓ.
Š ¦¤ÊÕ ¨§ ´¨Ì · ¸¸³μÉ·¨³ μÉ¤¥²Ó´μ.
Œ¥·É¢ Ö ¡²μ±¨·μ¢±  Å ÔÉμ ¸μ¸ÉμÖ´¨¥, ±μ£¤  ¤ ²Ó´¥°Ï¥¥ ¨¸¶μ²´¥´¨¥ ´¥-

¢μ§³μ¦´μ. ‚ ÔÉμ³ ¸²ÊÎ ¥ ± ¦¤Ò° ¨§ ¶·μÍ¥¸¸μ¢ ¶·μ¡Ê¥É ¨¸¶μ²´¨ÉÓ ± ±μ¥-
Éμ ¸¢μ¥ ¤¥°¸É¢¨¥. �·μÍ¥¸¸Ò ´¥ ³μ£ÊÉ ¸μ£² ¸μ¢ ÉÓ ³¥¦¤Ê ¸μ¡μ°, ± ±μ¥ ¡Ê¤¥É
¸²¥¤ÊÕÐ¥¥ ¤¥°¸É¢¨¥ (¨ ± ±μ£μ ¨³¥´´μ ¶·μÍ¥¸¸ ), ¨ ¢ ·¥§Ê²ÓÉ É¥ ´¨Î¥£μ ´¥
¶·μ¨¸Ìμ¤¨É. ‘¨¸É¥³  ¡²μ±¨·μ¢ ´ , ¤ ²Ó´¥°Ï¥¥ ¨¸¶μ²´¥´¨¥ ´¥ ¶·μ¨¸Ìμ¤¨É,
É ± ± ± ¶·μÍ¥¸¸Ò ¢Ò¦¨¤ ÕÉ ¤μ ¡¥¸±μ´¥Î´μ¸É¨.

7



„¨¢¥·£¥´Í¨Ö ¸¨¸É¥³Ò Å ÔÉμ ¸μ¸ÉμÖ´¨¥, ±μ£¤  ¸¨¸É¥³  ÊÎ ¸É¢Ê¥É ¤μ ¡¥¸-
±μ´¥Î´μ¸É¨ ¢ μ¡¸²Ê¦¨¢ ´¨¨ ¢´ÊÉ·¥´´¨Ì ¸μ¡ÒÉ¨° ¨ ´¥ ÊÎ ¸É¢Ê¥É ¢ ¶μ²¥§´ÒÌ
¢´¥Ï´¨Ì ¸μ¡ÒÉ¨ÖÌ. (®†¨¢ Ö¯ ¡²μ±¨·μ¢±  Å ÔÉμ ÉμÉ ¸²ÊÎ °, ±μ£¤  ¸¨¸É¥³ 
· ¡μÉ ¥É ¡¥¸±μ´¥Î´μ, ´μ ´¥ ¤¥² ¥É ¶μ²¥§´ÊÕ · ¡μÉÊ. 	Éμ ¢¨¤ ¤¨¢¥·£¥´Í¨¨.)
‘¨¸É¥³  ¢ É ±μ³ ¸μ¸ÉμÖ´¨¨ ¡¥¸¶μ²¥§´ . �´  ¨¸¶μ²Ó§Ê¥É ¤μ ¡¥¸±μ´¥Î´μ¸É¨
±μ³¶ÓÕÉ¥·´Ò¥ ·¥¸Ê·¸Ò, ÔÉ¨³ μ´  ¨ ÌÊ¦¥ ®³¥·É¢μ°¯ ¡²μ±¨·μ¢±¨. �·¨ ¤¨¢¥·-
£¥´Í¨¨, ¢ ¸ÊÐ´μ¸É¨, ¸¨¸É¥³  ¶μ¸²¥ ´¥±μÉμ·μ£μ ¢·¥³¥´¨ ´ Î¨´ ¥É · ¡μÉ ÉÓ
Ì μÉ¨Î¥¸±¨.

„¥É¥·³¨´¨¸É¨Î¥¸± Ö ¸¨¸É¥³  Å ±μ£¤  ¢μ ¢¸¥Ì ¥¥ ¸μ¸ÉμÖ´¨ÖÌ ¶¥·¥Ìμ¤ ±
¸²¥¤ÊÕÐ¥³Ê ¸μ¸ÉμÖ´¨Õ μ¤´μ§´ Î´μ μ¶·¥¤¥²¥´. „·Ê£¨³¨ ¸²μ¢ ³¨, ´¥É ¸μ¸Éμ-
Ö´¨Ö, ¢ ±μÉμ·μ³ ´¥±μÉμ·μ¥ ¸μ¡ÒÉ¨¥ ³μ¦¥É ¶·¨¢¥¸É¨ ± ¤¢Ê³ · §´Ò³ ¸μ¸ÉμÖ-
´¨Ö³, É. ¥. ¢Ò¡μ· ¶¥·¥Ìμ¤  ´¥ μ¶·¥¤¥²¥´. ˆ´μ£¤  ´  Ê·μ¢´¥ ·¥ ²¨§ Í¨¨ É ± Ö
´¥μ¶·¥¤¥²¥´´μ¸ÉÓ ³μ¦¥É μ§´ Î ÉÓ μÏ¨¡±Ê. �  Ê·μ¢´¥ ¸¶¥Í¨Ë¨± Í¨¨ ´¥μ¶·¥-
¤¥²¥´´μ¸ÉÓ É ±μ£μ É¨¶  ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ · §´ÒÌ ·¥ ²¨§ Í¨°, ÎÉμ Ö¢²Ö¥É¸Ö
¡μ²¥¥ ¢Ò¸μ±¨³ Ê·μ¢´¥³  ¡¸É· ±Í¨¨.

�¥¸±μ´¥Î´μ¥ ¨¸¶μ²´¥´¨¥ ¸¨¸É¥³Ò, ± ± ¢¨¤´μ ¨§ ¢ÒÏ¥¨§²μ¦¥´´μ£μ É¥±¸É ,
³μ¦¥É ¡ÒÉÓ ¨²¨ ´¥ ¡ÒÉÓ μÏ¨¡±μ°.

‚ ± ¦¤μ³ ¶·μ¥±É¥ ¸ÊÐ¥¸É¢ÊÕÉ ¸¶¥Í¨Ë¨Î¥¸±¨¥ É·¥¡μ¢ ´¨Ö. �·μ¥±É ´É
¤μ²¦¥´ Ê± § ÉÓ, ÎÉμ Ö¢²Ö¥É¸Ö ¦¥² ´´Ò³ ¨²¨ ´¥¦¥² ´´Ò³ ¢ ¸¨¸É¥³¥. 	Éμ
³μ¦´μ ¸Ëμ·³Ê²¨·μ¢ ÉÓ ¢ ¢¨¤¥ ²μ£¨Î¥¸±¨Ì ¢Ò· ¦¥´¨°. ‘¶¥Í¨Ë¨± Í¨Õ ¸¨-
¸É¥³Ò ³μ¦´μ ¡Ò²μ ¡Ò ¶·μ¢¥·¨ÉÓ ´  ¤μ¸É¨¦¨³μ¸ÉÓ ÔÉ¨Ì Ê¸²μ¢¨°.

†¥² ´´Ò¥ ¨ ´¥¦¥² ´´Ò¥ Ê¸²μ¢¨Ö ³μ¦´μ · §· ¡μÉ ÉÓ ¤¥É ²Ó´μ, ¥¸²¨ ¶·¨-
³¥´¨ÉÓ ²¨´¥°´ÊÕ É¥³¶μ· ²Ó´ÊÕ ²μ£¨±Ê. ’μÎ´¥¥, ÔÉμ ³μ¦´μ ¸¤¥² ÉÓ ¸ ¶·¨-
³¥´¥´¨¥³ ³μ¤ ²Ó´ÒÌ μ¶¥· Éμ·μ¢. ‚ μ¡Ð¥³, ¸¨¸É¥³  ¶·μ¢¥·Ö¥É¸Ö ´  ¡¥¸±μ-
´¥Î´Ò¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¨¸¶μ²´¥´¨Ö ¸ ´¥±μÉμ·μ° ¶μ§¨Í¨¨. 	É¨ Ëμ·³Ê²Ò
¤μ²¦´Ò ¡ÒÉÓ ¨¸É¨´´Ò³¨. �¶¥· Éμ·Ò, ±μÉμ·Ò¥ ¶·¨³¥´ÖÕÉ¸Ö:

• oΦ, Ëμ·³Ê²  Φ ¤μ²¦´  ¡ÒÉÓ ¨¸É¨´´μ° ¢ ¸²¥¤ÊÕÐ¥³ ¸μ¸ÉμÖ´¨¨;
• �Φ, Ëμ·³Ê²  Φ ¤μ²¦´  ¡ÒÉÓ ¨¸É¨´´μ° ¢μ ¢¸¥° ¸²¥¤ÊÕÐ¥° ¶μ¸²¥¤μ¢ -

É¥²Ó´μ¸É¨;
• ♦Φ, Ëμ·³Ê²  Φ Ô¢¥´ÉÊ ²Ó´μ ¡Ê¤¥É ¨¸É¨´´μ° £¤¥-Éμ ¤ ²ÓÏ¥ ¢ ¶μ¸²¥¤μ-

¢ É¥²Ó´μ¸É¨;
• ΨUΦ, Φ ¢ · ¸¸³ É·¨¢ ¥³μ° ¶μ§¨Í¨¨,   Ψ ¤μ²¦´  ¡ÒÉÓ ¨¸É¨´´μ° ¤μ ´¥¥;
• ΨRΦ, Φ ¤μ²¦´  ¡ÒÉÓ ¨¸É¨´´μ° ¤μ ¶¥·¢μ£μ ¸μ¸ÉμÖ´¨Ö, ¢ ±μÉμ·μ³ Ψ

¸É ´μ¢¨É¸Ö ¨¸É¨´´μ°. …¸²¨ Ψ ´¨±μ£¤  ´¥ ¸É ´μ¢¨É¸Ö ¨¸É¨´´μ°, Éμ Éμ£¤  Φ
¤μ²¦´  ¡ÒÉÓ ¢¸¥£¤  ¨¸É¨´´μ°.

‘ ¶μ³μÐÓÕ ÔÉ¨Ì Ëμ·³Ê² ¸¨¸É¥³  ÉμÎ´¥¥ ¨¸¸²¥¤Ê¥É¸Ö, ´μ ¶μ¤μ¡´μ¥ ¨¸-
¸²¥¤μ¢ ´¨¥ ´Ê¦¤ ¥É¸Ö ¢ μÎ¥´Ó Ìμ·μÏ¥° ¶μ¤£μÉμ¢±¥ ¶·μ¥±É ´É .

ˆ ´ ±μ´¥Í, ¶·¨ · §· ¡μÉ±¥ ¸¶¥Í¨Ë¨± Í¨¨ ´¥±μÉμ·μ° ¸¨¸É¥³Ò ¶·μÍ¥¸¸
μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¨É¥· Í¨Ö³¨. ‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ ¥É¸Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¡μ-
²¥¥ ¤¥É ²Ó´ÒÌ ¸¶¥Í¨Ë¨± Í¨°. ‚ ±μ´Í¥ ÔÉμ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ´ Ìμ¤¨É¸Ö
·¥ ²¨§ Í¨Ö ¸¨¸É¥³Ò. �  ± ¦¤μ° ¨É¥· Í¨¨ ´ ¤μ ¶·μ¢¥·ÖÉÓ Ô±¢¨¢ ²¥´É´μ¸ÉÓ
´μ¢μ° ¸¶¥Í¨Ë¨± Í¨¨ ¶·¥¤Ò¤ÊÐ¥°, ¨²¨ Ö¢²Ö¥É¸Ö ²¨ É¥±ÊÐ Ö ¸¶¥Í¨Ë¨± Í¨Ö
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·¥ ²¨§ Í¨¥° ¶·¥¤Ò¤ÊÐ¥°. ‘³Ò¸² Ô±¢¨¢ ²¥´É´μ¸É¨ ³μ¦¥É ¡ÒÉÓ ¸²¥¤ÊÕÐ¨³:
¶μ ¸²¥¤ ³ ¨¸¶μ²´¥´¨Ö, ¶μ ¸¥³ ´É¨±¥  ¢ ·¨°´ÒÌ ¸¨ÉÊ Í¨° ¨ ¶μ ¸¥³ ´É¨±¥
¤¨¢¥·£¥´Í¨°. „·Ê£¨³¨ ¸²μ¢ ³¨:

1) ¸²¥¤Ò ¨¸¶μ²´¥´¨Ö ¤¥É ²¨§¨·μ¢ ´´μ° ¸¨¸É¥³Ò ¤μ²¦´Ò ¡ÒÉÓ ¤¥É ²¨§¨-
·μ¢ ´´Ò³¨ ¸²¥¤ ³¨ ¸¶¥Í¨Ë¨Í¨·μ¢ ´´μ° ¸¨¸É¥³Ò;

2) ³´μ¦¥¸É¢μ ´¥¦¥² ´´ÒÌ ±μ´¥Î´ÒÌ ¸μ¸ÉμÖ´¨° ¤¥É ²¨§¨·μ¢ ´´μ° ¸¨¸-
É¥³Ò ¤μ²¦´μ ¸μ¤¥·¦ ÉÓ ¤¥É ²¨§¨·μ¢ ´´Ò¥ ´¥¦¥² ´´Ò¥ ±μ´¥Î´Ò¥ ¸μ¸ÉμÖ´¨Ö
¸¶¥Í¨Ë¨± Í¨°;

3) ³´μ¦¥¸É¢μ ¤¨¢¥·£¥´Í¨° ¤¥É ²¨§¨·μ¢ ´´μ° ¸¨¸É¥³Ò ¤μ²¦´μ ¸μ¤¥·¦ ÉÓ
¤¥É ²¨§¨·μ¢ ´´Ò¥ ¤¨¢¥·£¥´Í¨¨ ¸¶¥Í¨Ë¨± Í¨°.

‹ˆ’…��’“��

1. Business process orientation. http://en.wikipedia.org/wiki/Business process orientation

2. Business process orientation. A blog about business process management and process-
oriented organizational design. http://www.processorientation.com/

3. �¢Éμ³ É¨§¨·μ¢ ´´ Ö ¸¨¸É¥³  Ê¶· ¢²¥´¨Ö, http://ru.wikipedia.org/wiki/ �¢Éμ³ É¨-
§¨·μ¢ ´´ Ö ¸¨¸É¥³  Ê¶· ¢²¥´¨Ö

4. Service economy. http://en.wikipedia.org/wiki/Service economy

5. Laudon Š., Laudon J. Management Information Systems. 11/E, Prentice Hall, 2010.
P. 672.

6. Supply chain management. http://en.wikipedia.org/wiki/Supply chain management

7. Customer relationship management.
http://en.wikipedia.org/wiki/Customer relationship management

8. Enterprise resource planning.
http://en.wikipedia.org/wiki/Enterprise resource planning

9. ITIL, http://www.itil-ofˇcialsite.com

10. Web service, http://en.wikipedia.org/wiki/Web service

11. The Grid: Blueprint for a New Computing Infrastructure / Eds.: I. Foster, C. Kessel-
man. Morgan Kaufmann, 1998. P. 675.

12. Globus Toolkit. http://www.globus.org/

13. Open Grid Forum. http://www.gridforum.org/

14. Enterprise Grid Alliance. http://www.ggf.org/gf/docs/egadocs.php

15. Open Grid Services Architecture Basic Execution Service.
http://www.ggf.org/documents/GFD.108.pdf

16. ROOT. http://root.cern.ch

17. UCSD Pascal. http://en.wikipedia.org/wiki/UCSD Pascal

18. IDS Scheer. http://www.ids-scheer.com/international/en

19. WebSphere Integration Developer. http://www-01.ibm.com/software/integration/wid/

20. WebSphere Business Modeler Advanced.
http://www-01.ibm.com/software/integration/wbimodeler/advanced/features/
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��ˆ‹�†…�ˆ… 1. BPMN

BPMN ¶·¥¤´ §´ Î¥´ ¤²Ö ¶·¨³¥´¥´¨Ö ¸²¥¤ÊÕÐ¨³¨ ± É¥£μ·¨Ö³¨ ¡¨§´¥¸-
¶μ²Ó§μ¢ É¥²¥°:

• ¡¨§´¥¸- ´ ²¨§ Éμ· ³¨, ±μÉμ·Ò¥ · ¸¶¨¸Ò¢ ÕÉ ¶·μÍ¥¸¸;
• · §· ¡μÉÎ¨± ³¨, ±μÉμ·Ò¥ ·¥ ²¨§ÊÕÉ ¡¨§´¥¸-¶·μÍ¥¸¸Ò ¢ É¥Ì´μ²μ£¨Î¥-

¸±¨Ì ·¥Ï¥´¨ÖÌ;
• ²Õ¤Ó³¨ ¡¨§´¥¸ , ±μÉμ·Ò¥ Ê¶· ¢²ÖÕÉ ¨ ´ ¡²Õ¤ ÕÉ §  ÔÉ¨³¨ ¶·μÍ¥¸¸ ³¨.
�·¨ · §· ¡μÉ±¥ BPMN ÊÎ¨ÉÒ¢ ² ¸Ó ¢μ§³μ¦´μ¸ÉÓ  ¢Éμ³ É¨Î¥¸±μ° £¥´¥· -

Í¨¨ ¨§ ¸¶¥Í¨Ë¨± Í¨¨ ¢ WS-BPEL ¨¸¶μ²´¨³μ£μ ±μ¤ . ’ ±¨³ μ¡· §μ³, BPMN
Ö¢²Ö¥É¸Ö ¥Ð¥ ³μ¸Éμ³ ³¥¦¤Ê ¶·μ¥±É¨·μ¢ ´¨¥³ ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ¨ ¨Ì ·¥ ²¨-
§ Í¨¥°.

�¸´μ¢´Ò° Ô²¥³¥´É BPMN Å ÔÉμ ¤¨ £· ³³  ¡¨§´¥¸-¶·μÍ¥¸¸  (BPD Å
Business Process Diagram). �  ¤¨ £· ³³¥ μ¶¥· Í¨¨ ¡¨§´¥¸-¶·μÍ¥¸¸  μ¡μ§´ -
Î¥´Ò £· Ë¨Î¥¸±¨³¨ μ¡Ñ¥±É ³¨. Œμ¤¥²Ó ¡¨§´¥¸-¶·μÍ¥¸¸  ¶·¥¤¸É ¢²¥´  ¸¥ÉÖ³¨
£· Ë¨Î¥¸±¨Ì μ¡Ñ¥±Éμ¢, ±μÉμ·Ò¥ ¶μ¤· §¤¥²ÖÕÉ¸Ö ´  ¤¥ÖÉ¥²Ó´μ¸É¨ (· ¡μÉÒ) ¨
±μ´É·μ²Ó ¶μÉμ±  Ê¶· ¢²¥´¨Ö, μ¶·¥¤¥²ÖÕÐ¥£μ ¶μ·Ö¤μ± ¨¸¶μ²´¥´¨Ö.

�¸´μ¢´ Ö Í¥²Ó · §· ¡μÉ±¨ BPMN Å ¶μ²ÊÎ¥´¨¥ ¶·μ¸Éμ£μ ³¥Ì ´¨§³  · §-
· ¡μÉ±¨ ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ¸ ¢μ§³μ¦´μ¸ÉÓÕ ¢Ò· ¦¥´¨Ö ¨Ì ¸²μ¦´μ¸É¨. ‚³¥¸É¥
¸ μ¸´μ¢´Ò³¨ Ô²¥³¥´É ³¨ ´μÉ Í¨¨ ³μ¦´μ ¶·¨³¥´ÖÉÓ ¢ ·¨ ´ÉÒ Ô²¥³¥´Éμ¢ ¨
¤μ¡ ¢²ÖÉÓ ¨´Ëμ·³ Í¨Õ μ ¸²μ¦´ÒÌ ¶·μÍ¥¸¸ Ì, ´¥ ¢¢μ¤Ö §´ Î¨É¥²Ó´ÒÌ ¨§³¥-
´¥´¨° ¢ ¤¨ £· ³³Ê. ˆ³¥ÕÉ¸Ö Î¥ÉÒ·¥ ± É¥£μ·¨¨ Ô²¥³¥´Éμ¢:

• μ¡Ñ¥±ÉÒ ¶μÉμ±  Ê¶· ¢²¥´¨Ö,
• ¸¢Ö§Ò¢ ÕÐ¨¥ μ¡Ñ¥±ÉÒ,
• ±μ·¨¤μ·Ò,
•  ·É¥Ë ±ÉÒ.
�¡Ñ¥±É ³¨ ¶μÉμ±  Ê¶· ¢²¥´¨Ö Ö¢²ÖÕÉ¸Ö
• ¸μ¡ÒÉ¨Ö,
• ¤¥ÖÉ¥²Ó´μ¸É¨,
• ¶μ·ÉÒ.
‘μ¡ÒÉ¨¥ Å ÔÉμ Éμ, ÎÉμ ¶·μ¨¸Ìμ¤¨É ¢μ ¢·¥³Ö ¨¸¶μ²´¥´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸ .

‘μ¡ÒÉ¨Ö ¢²¨ÖÕÉ ´  Ìμ¤ ¨¸¶μ²´¥´¨Ö, μ´¨ ¶¥·¥±²ÕÎ ÕÉ ¨²¨ ¤ ÕÉ ·¥§Ê²ÓÉ É.
ˆ³¥ÕÉ¸Ö É·¨ ¢¨¤  ¸μ¡ÒÉ¨° (·¨¸. 1):

• Start (´ Î ²μ),
• Intermediate (¶·μ³¥¦ÊÉμÎ´μ¥),
• End (±μ´¥Í).
„¥ÖÉ¥²Ó´μ¸ÉÓ Å ÔÉμ μ¡μ¡Ð¥´´ Ö ¥¤¨´¨Í  · ¡μÉÒ. �´  ³μ¦¥É ¡ÒÉÓ

 Éμ³ ·´μ° ¨²¨ ¸μ¸É ¢´μ°, É. ¥. § ¤ Î¥° (Task) ¨²¨ ¶·μÍ¥¸¸μ³ (Subprocess)
(·¨¸. 2).

�μ·ÉÒ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö ´ ¶· ¢²¥´¨Ö ¨ ¸²¨Ö´¨Ö ¶μÉμ±  Ê¶· ¢²¥´¨Ö. �μ·ÉÒ
¶μ¤· §¤¥²ÖÕÉ¸Ö ´  É· ¤¨Í¨μ´´Ò¥ ¡²μ±¨ ·¥Ï¥´¨Ö, · §¢¨²±¨, ¸²¨Ö´¨Ö ¨ ¸μ¥¤¨-
´¥´¨Ö ¶μÉμ±μ¢. Œ ·±¥·Ò ¢ ¡²μ±¥ Ê± §Ò¢ ÕÉ ´  ¢¨¤ ¶μ·É  (·¨¸. 3).
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�¨¸. 1. ‘μ¡ÒÉ¨Ö

�¨¸. 2. „¥ÖÉ¥²Ó´μ¸É¨

�¨¸. 3. �μ·ÉÒ
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�¨¸. 4. ‘¢Ö§Ò¢ ÕÐ¨¥ μ¡Ñ¥±ÉÒ

�¡Ñ¥±ÉÒ ¶μÉμ±  ¸¢Ö§ ´Ò ³¥¦¤Ê ¸μ¡μ° Ëμ·³¨·μ¢ ´¨¥³ ¸±¥²¥É  ¡¨§´¥¸-
¶·μÍ¥¸¸ . ˆ³¥ÕÉ¸Ö É·¨ ¢¨¤  ¸¢Ö§±¨ (·¨¸. 4).

• Sequence Flow (¶μÉμ± ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨) Ê± §Ò¢ ¥É ¶μ·Ö¤μ± ¨¸¶μ²-
´¥´¨Ö ¤¥ÖÉ¥²Ó´μ¸É¨ ¶·μÍ¥¸¸ . ‚ BPMN ´¥ ¨¸¶μ²Ó§Ê¥É¸Ö ¡μ²¥¥ μ¡Ð¨° É¥·³¨´
®¶μÉμ± Ê¶· ¢²¥´¨Ö¯.

• Message Flow (¶μÉμ± ¸μμ¡Ð¥´¨Ö) Ê± §Ò¢ ¥É μ¡³¥´ ¸μμ¡Ð¥´¨Ö³¨ ³¥¦¤Ê
¤¢Ê³Ö ¶·μÍ¥¸¸ ³¨-ÊÎ ¸É´¨± ³¨ (Process Participants). “Î ¸É´¨± ³¨ ³μ£ÊÉ
¡ÒÉÓ ¡¨§´¥¸-¸ÊÐ´μ¸É¨ ¨²¨ ¡¨§´¥¸-·μ²¨. ‚ BPMN ¶Ê² (Pool) ¶·¥¤¸É ¢²Ö¥É
μ¤´μ£μ ÊÎ ¸É´¨± .

• Association ( ¸¸μÍ¨ Í¨Ö) ¸μ¥¤¨´Ö¥É ¤ ´´Ò¥, É¥±¸É ¨ ¤·Ê£¨¥  ·É¥Ë ±ÉÒ
¸ μ¡Ñ¥±É ³¨ ¶μÉμ± .

„¢¥ ¤¨ £· ³³Ò, ¶·μ¸Éμ° ¡¨§´¥¸-¶·μÍ¥¸¸ ¨ Ë· £³¥´É ¡μ²¥¥ ¸²μ¦´μ£μ
¡¨§´¥¸-¶·μÍ¥¸¸ , ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 5 ¨ 6.

�¥±μÉμ·Ò¥ ³¥Éμ¤μ²μ£¨¨ ³μ¤¥²¨·μ¢ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸μ¢ ¨¸¶μ²Ó§ÊÕÉ ±μ´-
Í¥¶Í¨Õ ±μ·¨¤μ·μ¢ ± ± ³¥Ì ´¨§³  μ·£ ´¨§ Í¨¨ ¤¥ÖÉ¥²Ó´μ¸É¥° ¢ ¢¨¤¥ ¢¨§Ê-
 ²Ó´μ · §¤¥²¥´´ÒÌ ± É¥£μ·¨° ¤²Ö ¨²²Õ¸É· Í¨¨ · §²¨Î´ÒÌ ËÊ´±Í¨μ´ ²Ó´ÒÌ
¸¶μ¸μ¡´μ¸É¥° ¨ μÉ¢¥É¸É¢¥´´μ¸É¥°. ‚ BPMN ¶μ¤¤¥·¦¨¢ ÕÉ¸Ö ¤¢  ¢¨¤  ±μ´-
¸É·Ê±Í¨° ±μ·¨¤μ·μ¢.

�¨¸. 5. �·μ¸Éμ° ¡¨§´¥¸-¶·μÍ¥¸¸
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�¨¸. 6. ”· £³¥´É ¸²μ¦´μ£μ ¡¨§´¥¸-¶·μÍ¥¸¸ 

• Pool (¶Ê²) ¶·¥¤¸É ¢²Ö¥É ÊÎ ¸É´¨±μ¢ ¶·μÍ¥¸¸ . �´ Ö¢²Ö¥É¸Ö ±μ´É¥°´¥·μ³
¤²Ö · §¤¥²¥´¨Ö ³´μ¦¥¸É¢ ¤¥ÖÉ¥²Ó´μ¸É¨ ¤·Ê£ μÉ ¤·Ê£ . �¡ÒÎ´μ ¶·¨³¥´Ö¥É¸Ö ¢
±μ´É¥±¸É¥ B2B.

• Lane (²¥´É ) · §¤¥²Ö¥É ¶Ê² ¨ · ¸¶μ² £ ¥É¸Ö £μ·¨§μ´É ²Ó´μ ¨²¨ ¢¥·É¨-
± ²Ó´μ ¢´ÊÉ·¨ ´¥£μ. ‹¥´ÉÒ ¶·¨³¥´ÖÕÉ¸Ö ¤²Ö μ·£ ´¨§ Í¨¨ ¨²¨ ± É¥£μ·¨§ Í¨¨
¤¥ÖÉ¥²Ó´μ¸É¥° (·¨¸. 7).

„¥ÖÉ¥²Ó´μ¸É¨, μ·£ ´¨§μ¢ ´´Ò¥ ¢ μÉ¤¥²Ó´Ò¥ ¶Ê²Ò, ³μ¦´μ · ¸¸³ É·¨¢ ÉÓ
± ± ¸ ³μ¸μ¤¥·¦ Ð¨¥¸Ö ¶·μÍ¥¸¸Ò. �μÉμ± ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ´¥ ¤μ²¦¥´ ¶¥·¥-
¸¥± ÉÓ £· ´¨ÍÒ ¶Ê² . �μÉμ± ¸μμ¡Ð¥´¨Ö Ö¢²Ö¥É¸Ö ³¥Ì ´¨§³μ³ ±μ³³Ê´¨± Í¨¨
³¥¦¤Ê ÊÎ ¸É´¨± ³¨, μ´ ¸¢Ö§Ò¢ ¥É ¶Ê²Ò ¨²¨ μ¡Ñ¥±ÉÒ ¢ ´¨Ì.

‹¥´ÉÒ ¡μ²¥¥ ¸¢Ö§ ´Ò ¸ É· ¤¨Í¨μ´´Ò³ ³μ¤¥²¨·μ¢ ´¨¥³ ±μ·¨¤μ·μ¢. �´¨
¶·¨³¥´ÖÕÉ¸Ö ¤²Ö μ¡μ¸μ¡²¥´¨Ö ¤¥ÖÉ¥²Ó´μ¸É¥° ¤ ´´μ° ËÊ´±Í¨¨ ¨²¨ ¨Ì ·μ²¨.
�μÉμ± ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° ³μ¦¥É ¶¥·¥¸¥± ÉÓ £· ´¨ÍÒ ²¥´ÉÒ ¢´ÊÉ·¨ μ¤´μ£μ
¶Ê² . �¥ ¤μ¶Ê¸± ¥É¸Ö ¶μÉμ± ¸μμ¡Ð¥´¨Ö ³¥¦¤Ê ²¥´É ³¨ μ¤´μ£μ ¨ Éμ£μ ¦¥ ¶Ê² .

‚ ¤¨ £· ³³Ê ³μ¦´μ ¤μ¡ ¢²ÖÉÓ ¶·μ¨§¢μ²Ó´μ¥ ±μ²¨Î¥¸É¢μ  ·É¥Ë ±Éμ¢ Å
¸Éμ²Ó±μ, ¸±μ²Ó±μ ´Ê¦´μ ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¡¨§´¥¸-¶·μÍ¥¸¸ . �μ±  ¶μ¤¤¥·-
¦¨¢ ÕÉ¸Ö É·¨ ¢¨¤   ·É¥Ë ±Éμ¢ (·¨¸. 8).

�¨¸. 7. ‹¥´ÉÒ
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�¨¸. 8. �·É¥Ë ±ÉÒ

• Data Object (μ¡Ñ¥±É ¤ ´´ÒÌ) Ê± §Ò¢ ¥É ´  Éμ, ÎÉμ ´¥μ¡Ìμ¤¨³Ò ¤ ´´Ò¥
¨²¨ ÎÉμ ¶·μ¨§¢μ¤ÖÉ¸Ö ¤ ´´Ò¥. �´¨ ¸¢Ö§Ò¢ ÕÉ¸Ö ¸ ¤¥ÖÉ¥²Ó´μ¸ÉÖ³¨ ¶·¨ ¶μ³μÐ¨
 ¸¸μÍ¨ Í¨¨.

• Group (£·Ê¶¶ ) ¶·¨³¥´Ö¥É¸Ö ¤²Ö ¤μ±Ê³¥´É¨·μ¢ ´¨Ö ¨²¨  ´ ²¨§ , ´μ ´¥
¢²¨Ö¥É ´  ¶μÉμ± ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨.

• Annotation ( ´´μÉ Í¨Ö) ¤ ¥É ¤μ¡ ¢μÎ´ÊÕ É¥±¸Éμ¢ÊÕ ¨´Ëμ·³ Í¨Õ ¢ ¤¨ -
£· ³³¥ ¢ ¶μ³μÐÓ ¥¥ Î¨É É¥²Ö³.

�·É¥Ë ±ÉÒ ´¥ ¨§³¥´ÖÕÉ μ¸´μ¢´ÊÕ ¸É·Ê±ÉÊ·Ê ¶·μÍ¥¸¸ .
‚ μ¸´μ¢´μ³ ¶·¨ ¶μ³μÐ¨ BPMN ¸μ§¤ ÕÉ¸Ö ¤¢  É¨¶  ³μ¤¥²¨:
• ¸μÉ·Ê¤´¨Î¥¸É¢μ (¶Ê¡²¨Î´Ò¥) B2B-¶·μÍ¥¸¸Ò,
• ¢´ÊÉ·¥´´¨¥ (Î ¸É´Ò¥) ¡¨§´¥¸-¶·μÍ¥¸¸Ò.
‘μÉ·Ê¤´¨Î¥¸É¢μ ¶·¥¤¶μ² £ ¥É ¢§ ¨³μ¤¥°¸É¢¨¥ ´¥¸±μ²Ó±¨Ì ¶·μÍ¥¸¸μ¢. „¨ -

£· ³³Ò ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ · §· ¡ ÉÒ¢ ÕÉ¸Ö ¸ £²μ¡ ²Ó´μ° ÉμÎ±¨ §·¥´¨Ö, μ´¨ ´¥
¶·¨´¨³ ÕÉ ¸Éμ·μ´Ê μ¤´μ£μ ÊÎ ¸É´¨± ,   ¶μ± §Ò¢ ÕÉ ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê
¢¸¥³¨ ÊÎ ¸É´¨± ³¨. ‚§ ¨³μ¤¥°¸É¢¨Ö ¶·¥¤¸É ¢²ÖÕÉ¸Ö ± ± ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
¤¥ÖÉ¥²Ó´μ¸É¥° ¨ μ¡· §Íμ¢ μ¡³¥´  ¸μμ¡Ð¥´¨Ö³¨ ³¥¦¤Ê ÊÎ ¸É´¨± ³¨. „¥Ö-
É¥²Ó´μ¸É¨ ÊÎ ¸É´¨±μ¢ ¸μÉ·Ê¤´¨Î¥¸É¢  Ö¢²ÖÕÉ¸Ö ¨ ®ÉμÎ± ³¨ ±μ´É ±É ¯ ³¥¦¤Ê
´¨³¨. �·μÍ¥¸¸ μ¶·¥¤¥²Ö¥É ¢¸¥ ¶Ê¡²¨Î´μ ¢¨¤¨³Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨ ¢¸¥Ì ÊÎ ¸É´¨-
±μ¢. �·μÍ¥¸¸, ¶·¥¤¸É ¢²¥´´Ò° ¢ μ¤´μ³ ¶Ê²¥ (μ¤¨´ ÊÎ ¸É´¨±), ¢ ± ±μ³-Éμ ¸³Ò-
¸²¥  ¡¸É· ±É´Ò° ¶·μÍ¥¸¸, É ± ± ± ´ ¸ÉμÖÐ¨° (¢´ÊÉ·¥´´¨°) ¶·μÍ¥¸¸ μ¡ÒÎ´μ
¸μ¤¥·¦¨É ¡μ²ÓÏ¥ ¤¥ÖÉ¥²Ó´μ¸É¥° ¨ ¤¥É ²¥°, Î¥³ ¢¨¤´μ ´  ¤¨ £· ³³ Ì · ¸¸³ -
É·¨¢ ¥³μ£μ É¨¶ . �  ·¨¸. 8 ¶·¥¤¸É ¢²¥´ ¶·¨³¥· ¸μÉ·Ê¤´¨Î¥¸É¢ .

‚´ÊÉ·¥´´¨¥ ¡¨§´¥¸-¶·μÍ¥¸¸Ò · §· ¡ ÉÒ¢ ÕÉ¸Ö ¸ ÉμÎ±¨ §·¥´¨Ö μÉ¤¥²Ó-
´μ° ¡¨§´¥¸-μ·£ ´¨§ Í¨¨. �¥¸³μÉ·Ö ´  Éμ, ÎÉμ ÔÉ¨ ¶·μÍ¥¸¸Ò ¸μ¤¥·¦ É ¢§ ¨-
³μ¤¥°¸É¢¨Ö ¸ ¢´¥Ï´¨³¨ ÊÎ ¸É´¨± ³¨, μ´¨, ¢ μ¡Ð¥³, ¸μ¤¥·¦ É ¨ ³´μ£μ ¤¥Ö-
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�¨¸. 9. �·¥μ¡· §μ¢ ´¨¥ BPMN ¢ WS-BPEL

É¥²Ó´μ¸É¥°, ±μÉμ·Ò¥ ¶Ê¡²¨Î´μ ´¥¤μ¸ÉÊ¶´Ò, É. ¥. Î ¸É´Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨. …¸²¨
¶·¨³¥´ÖÕÉ¸Ö ²¥´ÉÒ, Éμ ÔÉμ ³μ£ÊÉ ¡ÒÉÓ Éμ²Ó±μ ²¥´ÉÒ μ¤´μ£μ ¶Ê² . �μÉμ±
¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ´¥ ¢ÒÌμ¤¨É §  £· ´¨ÍÒ ¶Ê² . �μÉμ± ¸μμ¡Ð¥´¨° ³μ¦¥É
¶¥·¥¸¥± ÉÓ £· ´¨ÍÒ ¶Ê²  ¤²Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ¤·Ê£¨³¨ ¢´ÊÉ·¥´´¨³¨ ¡¨§´¥¸-
¶·μÍ¥¸¸ ³¨. ‚ μ¤´μ° ¤¨ £· ³³¥ ³μ¦¥É ¡ÒÉÓ ¶·¥¤¸É ¢²¥´μ ´¥¸±μ²Ó±μ Î ¸É´ÒÌ
¡¨§´¥¸-¶·μÍ¥¸¸μ¢.

�μ¸É¥¶¥´´ Ö ¤¥É ²¨§ Í¨Ö ¢ BPNM ¶μ¤¤¥·¦¨¢ ¥É¸Ö ¢²μ¦¥´¨¥³ ¶·μÍ¥¸¸μ¢.
�  ·¨¸. 9 ¶μ± § ´  ¨¤¥Ö ¶·¥μ¡· §μ¢ ´¨Ö ¸¶¥Í¨Ë¨± Í¨° BPMN ¢ ¶·μÍ¥¸¸Ò
WS-BPEL.

��ˆ‹�†…�ˆ… 2. WS-BPEL

Ÿ§Ò± WS-BPEL ¶·¥¤´ §´ Î¥´ ¤²Ö μ¶¨¸ ´¨Ö ¶μ¢¥¤¥´Î¥¸±¨Ì ¨´É¥·Ë¥°¸μ¢
Ê¸²Ê£ ¨ ¨¸¶μ²´¥´¨Ö ¶·μÍ¥¸¸μ¢, ·¥ ²¨§μ¢ ´´ÒÌ ´  ¸¥·¢¨¸ Ì. �μ¢¥¤¥´Î¥¸±¨°
¨´É¥·Ë¥°¸ ( ¡¸É· ±É´Ò° ¶·μÍ¥¸¸) Ö¢²Ö¥É¸Ö ¶μ¢¥¤¥´Î¥¸±μ° ¸¶¥Í¨Ë¨± Í¨¥°
±² ¸¸  ¸¥·¢¨¸μ¢, ±μÉμ· Ö ¢±²ÕÎ ¥É μ£· ´¨Î¥´¨Ö ¶μ·Ö¤±  μ¡³¥´  ¸μμ¡Ð¥´¨°
³¥¦¤Ê ¸¥·¢¨¸ ³¨. ˆ¸¶μ²´¨³Ò° ¶·μÍ¥¸¸ μ¶·¥¤¥²Ö¥É ¶μ·Ö¤μ± ¨¸¶μ²´¥´¨Ö ³´μ-
¦¥¸É¢  ¤¥ÖÉ¥²Ó´μ¸É¥° (¢ μ¸´μ¢´μ³ ±μ³³Ê´¨± Í¨μ´´ÒÌ); ¶ ·É´¥·μ¢, ÊÎ ¸É¢Ê-
ÕÐ¨Ì ¢ ¶·μÍ¥¸¸¥; ¸μμ¡Ð¥´¨Ö μ¡³¥´ ; μ¡· ¡μÉ±Ê ¸μ¡ÒÉ¨° ¨ ¨¸±²ÕÎ¥´¨Ö.

�¶·¥¤¥²¥´¨¥ WS-BPEL-¶·μÍ¥¸¸  ¸μ¸Éμ¨É ¨§ ³´μ¦¥¸É¢  ¤¥ÖÉ¥²Ó´μ¸É¥°.
�´¨ ¶μ¤· §¤¥²ÖÕÉ¸Ö ´  ¤¢¥ ± É¥£μ·¨¨: μ¸´μ¢´Ò¥ ¨ ¸É·Ê±ÉÊ·¨·ÊÕÐ¨¥. �¸´μ¢-
´Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨  Éμ³ ·´Ò¥:

• invoke ¢Ò§Ò¢ ¥É μ¶¥· Í¨Õ ¢¥¡-¸¥·¢¨¸ ;
• receive μ¦¨¤ ¥É ¸μμ¡Ð¥´¨Ö μÉ ¢´¥Ï´¥£μ ¶ ·É´¥· ;
• reply μÉ¢¥Î ¥É ¢´¥Ï´¥³Ê ¶ ·É´¥·Ê;
• assign ¶·¨¸μ¥¤¨´Ö¥É ¸Éμ¨³μ¸ÉÓ ¶¥·¥³¥´´μ°;
• throw ¸¨£´ ²¨§¨·Ê¥É μ¡ μÏ¨¡±¥ ¨¸¶μ²´¥´¨Ö;
• compensate μÉ³¥´Ö¥É ·¥§Ê²ÓÉ É § ±μ´Î¥´´ÒÌ ¤¥ÖÉ¥²Ó´μ¸É¥°;
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• exit ¶·¥±· Ð ¥É ¨¸¶μ²´¥´¨¥ Ô±§¥³¶²Ö·  Ê¸²Ê£¨;
• empty ´¨Î¥£μ ´¥ ¤¥² ¥É.
‘É·Ê±ÉÊ·¨·ÊÕÐ¨¥ ¤¥ÖÉ¥²Ó´μ¸É¨ § ¤ ÕÉ μ£· ´¨Î¥´¨Ö ´  ¶μ¢¥¤¥´¨¥ ¨¸¶μ²-

´¥´¨Ö, ¸μ¤¥·¦ Ð¨Ì¸Ö ¢ ´¨Ì ¤¥ÖÉ¥²Ó´μ¸É¥°:
• sequence § ¤ ¥É ¶μ¸²¥¤μ¢ É¥²Ó´μ¥ ¨¸¶μ²´¥´¨¥;
• switch ¶¥·¥±²ÕÎ ¥É Ìμ¤ ¨¸¶μ²´¥´¨Ö;
• pick Ê¶· ¢²Ö¥É ¸μ¸ÉÖ§ ´¨¥³ ´  ¶μ²ÊÎ¥´¨¥ ¸μ¡ÒÉ¨Ö ¨ ¸μ¡ÒÉ¨Ö É °³¥· ;
• while μ·£ ´¨§Ê¥É Í¨±²;
• scope £·Ê¶¶¨·Ê¥É ¤¥ÖÉ¥²Ó´μ¸É¨ ¢ ¡²μ± ¸ ¥¤¨´μ° μ¡· ¡μÉ±μ° ¨¸±²ÕÎ¥-

´¨°,  ¢ ·¨Ö³¨ ¨ ±μ³¶¥´¸ Í¨Ö³¨.
‘É·Ê±ÉÊ·¨·ÊÕÐ¨¥ ¤¥ÖÉ¥²Ó´μ¸É¨ ³μ£ÊÉ ¡ÒÉÓ ¢¸É ¢²¥´Ò ¤·Ê£ ¢ ¤·Ê£  ¨²¨

¸±μ³¡¨´¨·μ¢ ´Ò ¶·μ¨§¢μ²Ó´Ò³ ¸¶μ¸μ¡μ³. 	Éμ ¶μ§¢μ²Ö¥É ¸É·μ¨ÉÓ ¸²μ¦´Ò¥
WS-BPEL-¶·μÍ¥¸¸Ò.

Šμ´¸É·Ê±Í¨¨ sequence, pick ¨ while ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö ¢Ò· ¦¥´¨Ö § ¢¨-
¸¨³μ¸É¥° ¸É·Ê±ÉÊ·¨·μ¢ ´´μ£μ ¶μÉμ±  Ê¶· ¢²¥´¨Ö. Š·μ³¥ ´¨Ì ¢ WS-BPEL
¨³¥¥É¸Ö ±μ´¸É·Ê±Í¨Ö ±μ´É·μ²Ó´ÒÌ ¸¢Ö§μ±, ±μÉμ· Ö ¢³¥¸É¥ ¸ ´μÉ Í¨¥° Ê¸²μ-
¢¨Ö ¸μ¥¤¨´¥´¨Ö ¨ Ê¸²μ¢¨Ö ¶¥·¥Ìμ¤  μ¶·¥¤¥²ÖÕÉ ¶μ·Ö¤μ±, ¸¨´Ì·μ´¨§ Í¨Õ ¨
Ê¸²μ¢´Ò¥ § ¢¨¸¨³μ¸É¨ ¤¥ÖÉ¥²Ó´μ¸É¥°, μÌ¢ Î¥´´ÒÌ ÔÉμ° ±μ´¸É·Ê±Í¨¥°. � ²¨-
Î¨¥ ±μ´É·μ²Ó´μ° ¸¢Ö§±¨ ¨§ ¤¥ÖÉ¥²Ó´μ¸É¨ ®�¯ ± ¤¥ÖÉ¥²Ó´μ¸É¨ ®�¯ μ§´ Î ¥É,
ÎÉμ ®�¯ ³μ¦¥É ´ Î ÉÓ ¸¢μ¥ ¨¸¶μ²´¥´¨¥ Éμ²Ó±μ ¶μ¸²¥ μ±μ´Î ´¨Ö ¨¸¶μ²´¥-
´¨Ö ®�¯ ¨²¨ ¶μ¸²¥ ¥¥ μÉ±²μ´¥´¨Ö. Š·μ³¥ Éμ£μ, ®�¯ ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²-
´¥´μ, Éμ²Ó±μ ¥¸²¨ ¨¸É¨´´μ ¥£μ Ê¸²μ¢¨¥ ¸μ¥¤¨´¥´¨Ö, ¨´ Î¥ ®�¯ μÉ±²μ´Ö¥É¸Ö.
“¸²μ¢¨¥ ¸μ¥¤¨´¥´¨Ö § ¤ ¥É¸Ö ¢ É¥·³¨´ Ì ³ ·±¥·μ¢, ¶¥·¥´μ¸¨³ÒÌ ´  ±μ´-
É·μ²Ó´Ò¥ ¸¢Ö§±¨ Å É¥, ±μÉμ·Ò¥ ¢¥¤ÊÉ ± ®�¯. 	É¨ ³ ·±¥·Ò ³μ£ÊÉ ¨³¥ÉÓ
¶μ²μ¦¨É¥²Ó´ÊÕ ¸Éμ¨³μ¸ÉÓ (¨¸É¨´ ) ¨²¨ μÉ·¨Í É¥²Ó´ÊÕ ¸Éμ¨³μ¸ÉÓ (²μ¦Ó).
„¥ÖÉ¥²Ó´μ¸ÉÓ ®•¯ £¥´¥·¨·Ê¥É ¶μ²μ¦¨É¥²Ó´Ò° ³ ·±¥· ¢ ¢ÒÌμ¤ÖÐÊÕ ¨§ ´¥£μ
¸¢Ö§±Ê ®‘¯:

• ¥¸²¨ ®•¯ ¨¸¶μ²´¥´  (´¥ μÉ±²μ´¥´ ) ¨
• Ê¸²μ¢¨¥ ¶¥·¥Ìμ¤ ,  ¸¸μÍ¨¨·μ¢ ´´μ¥ ¨§ ¸¢Ö§±¨ ®‘¯, ¨¸Î¨¸²Ö¥É¸Ö

¢ ¨¸É¨´Ê.
“¸²μ¢¨Ö ¶¥·¥Ìμ¤  Å ÔÉμ ²μ£¨Î¥¸±¨¥ ¢Ò· ¦¥´¨Ö ´  ¶¥·¥³¥´´ÒÌ ¶·μÍ¥¸¸ 

(± ± ¨ Ê¸²μ¢¨Ö ¤¥ÖÉ¥²Ó´μ¸É¨ switch). �·μÍ¥¸¸ (μ¡· ¡μÉ± ), ±μÉμ·Ò° · ¸¶·μ-
¸É· ´Ö¥É ¶μ²μ¦¨É¥²Ó´Ò¥ ¨ μÉ·¨Í É¥²Ó´Ò¥ ³ ·±¥·Ò ¢ ±μ´É·μ²Ó´Ò¥ ¸¢Ö§±¨ ¨
±μÉμ·Ò° μ¶·¥¤¥²Ö¥É ¨¸¶μ²´¥´¨¥ ¨²¨ μÉ±²μ´¥´¨¥ ¤¥ÖÉ¥²Ó´μ¸É¥°, ´ §Ò¢ ¥É¸Ö
Ê¸É· ´¥´¨¥³ ÉÊ¶¨±μ¢. Šμ´É·μ²Ó´Ò¥ ¸¢Ö§±¨ ³μ£ÊÉ ¶¥·¥¸¥± ÉÓ £· ´¨ÍÒ ¶μÎÉ¨
¢¸¥Ì ¸É·Ê±ÉÊ·¨·ÊÕÐ¨Ì ¤¥ÖÉ¥²Ó´μ¸É¥°. �·¨ ÔÉμ³ μ´¨ ´¥ ¤μ²¦´Ò ¸μ§¤ ¢ ÉÓ
Í¨±²¨Î¥¸±¨¥ ±μ´É·μ²Ó´Ò¥ § ¢¨¸¨³μ¸É¨ ¨ ´¥ ¤μ²¦´Ò ¶¥·¥¸¥± ÉÓ £· ´¨Í ¤¥Ö-
É¥²Ó´μ¸É¨ while ¨²¨ ¸¥·¨ ²¨§Ê¥³μ£μ scope. ‚§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ¸É·Ê±ÉÊ·¨-
·ÊÕÐ¨³¨ ¤¥ÖÉ¥²Ó´μ¸ÉÖ³¨ ¨ ±μ´É·μ²Ó´Ò³¨ ¸¢Ö§± ³¨ ´¥ ¨³¥¥É μ¤´μ§´ Î´μ£μ
μ¶·¥¤¥²¥´¨Ö Ê ¶μ²Ó§μ¢ É¥²¥°, ¢ ·¥§Ê²ÓÉ É¥ ÔÉμ£μ ¢μ§´¨± ÕÉ ¶·μÉ¨¢μ·¥Î¨¢Ò¥
WS-BPEL-¸¶¥Í¨Ë¨± Í¨¨.
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�¥¸³μÉ·Ö ´  Éμ, ÎÉμ ±μ´¸É·Ê±Í¨¨ ¶μÉμ±  Ê¶· ¢²¥´¨Ö WS-BPEL · §· -
¡ ÉÒ¢ ²¨¸Ó ¤²Ö ¨¸¶μ²´¥´¨Ö WS-BPEL-¶·μÍ¥¸¸  ¡¥§ ¢Ìμ¤  ¢ ÉÊ¶¨±, ´¥±μÉμ-
·Ò¥ ¸É·Ê±ÉÊ·¨·ÊÕÐ¨¥ ±μ´¸É·Ê±Í¨¨ (´ ¶·¨³¥·, switch ¨ pick) ¸μ¢³¥¸É´μ ¸
±μ´É·μ²Ó´Ò³¨ ¸¢Ö§± ³¨ ³μ£ÊÉ ¶·¨¢¥¸É¨ ± Éμ³Ê, ÎÉμ ´¥±μÉμ·Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨
¡Ê¤ÊÉ ´¥¤μ¸É¨¦¨³Ò.

„·Ê£ Ö £·Ê¶¶  ±μ´¸É·Ê±Í¨° ¶μÉμ±  Ê¶· ¢²¥´¨Ö ¢ WS-BPEL ¢±²ÕÎ ¥É μ¡-
· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨°,  ¢ ·¨° ¨ ±μ³¶¥´¸ Í¨°. �¡· ¡μÉÎ¨± ¸μ¡ÒÉ¨Ö Å ÔÉμ
¶· ¢¨²μ ®¸μ¡ÒÉ¨¥Ä¤¥°¸É¢¨¥¯ ¢ μ¶·¥¤¥²¥´´μ³ μ¡Ì¢ É¥. �¡· ¡μÉÎ¨± ¸μ¡ÒÉ¨Ö
 ±É¨¢¥´, ±μ£¤  ¥£μ μ¡Ì¢ É ´ Ìμ¤¨É¸Ö ¢ ¸μ¸ÉμÖ´¨¨ ¨¸¶μ²´¥´¨Ö, ¨ μ´ ³μ¦¥É ¨¸-
¶μ²´ÖÉÓ¸Ö ±μ´±Ê·¥´É´μ ¸ μ¸´μ¢´μ° ¤¥ÖÉ¥²Ó´μ¸ÉÓÕ μ¡Ì¢ É . Šμ£¤  ¶μÖ¢²Ö¥É¸Ö
¸μ¡ÒÉ¨¥,  ¸¸μÍ¨¨·μ¢ ´´μ¥ ¸ μ¡· ¡μÉÎ¨±μ³ (ÔÉμ ³μ¦¥É ¡ÒÉÓ ¸μ¡ÒÉ¨¥ É °³¥· 
¨²¨ ¶μ²ÊÎ¥´¨¥ ¸μμ¡Ð¥´¨Ö), ´ Î¨´ ¥É¸Ö ¨¸¶μ²´¥´¨¥ É¥²  μ¡· ¡μÉÎ¨±  ¨ ¶·μ-
¤μ²¦ ¥É¸Ö ¨¸¶μ²´¥´¨¥ μ¸´μ¢´μ° ¤¥ÖÉ¥²Ó´μ¸É¨ μ¡Ì¢ É . �¡· ¡μÉÎ¨±¨  ¢ ·¨¨
§ ¤ ÕÉ ·¥ ±Í¨Õ ´  ¢´¥Ï´¨¥ ¨²¨ ¢´ÊÉ·¥´´¨¥  ¢ ·¨¨ ¢μ ¢·¥³Ö ¨¸¶μ²´¥´¨Ö
μ¡Ì¢ É . �¥±μÉμ·Ò¥  ¢ ·¨¨ ³μ£ÊÉ ¡ÒÉÓ ¢Ò¡·μÏ¥´´Ò³¨ ¤¥ÖÉ¥²Ó´μ¸ÉÓÕ throw.
�¡· ¡μÉÎ¨±¨  ¢ ·¨¨ ´¥ ¨¸¶μ²´ÖÕÉ¸Ö ¢ ±μ´±Ê·¥´Í¨¨ ¸ μ¸´μ¢´μ° ¤¥ÖÉ¥²Ó´μ-
¸ÉÓÕ μ¡Ì¢ É . ‚³¥¸Éμ ÔÉμ£μ μ¸´μ¢´ Ö ¤¥ÖÉ¥²Ó´μ¸ÉÓ ¶·¥±· Ð ¥É¸Ö ¤μ ´ Î ² 
¨¸¶μ²´¥´¨Ö μ¡· ¡μÉÎ¨±   ¢ ·¨¨. � ±μ´¥Í, μ¡· ¡μÉÎ¨±¨ ±μ³¶¥´¸ Í¨¨, ±μÉμ-
·Ò¥ ¸¢Ö§ ´Ò ¸ ¤¥ÖÉ¥²Ó´μ¸ÉÓÕ compensate, ¶μ§¢μ²ÖÕÉ, ÎÉμ¡Ò ¶·μÍ¥¸¸ μÉ³¥´¨²
· ¡μÉÊ Ê¦¥ § ±μ´Î¨¢Ï¥£μ¸Ö μ¡Ì¢ É . Šμ£¤  ¨¸¶μ²´Ö¥É¸Ö ¤¥ÖÉ¥²Ó´μ¸ÉÓ ¢ ´¥-
±μÉμ·μ³ μ¡Ì¢ É¥, μ´   ±É¨¢¨·Ê¥É μ¡· ¡μÉÎ¨±  ±μ³¶¥´¸ Í¨¨ ÔÉμ£μ μ¡Ì¢ É ,
¥¸²¨ É ±μ° ¥¸ÉÓ ¢ ´ ²¨Î¨¨. 	Éμ ³μ¦¥É ¢±²ÕÎ ÉÓ ¨¸¶μ²´¥´¨¥ μ¡· ¡μÉÎ¨±μ¢
±μ³¶¥´¸ Í¨¨,  ¸¸μÍ¨¨·μ¢ ´´ÒÌ Éμ²Ó±μ ¶μ¤ · ¸¸³ É·¨¢ ¥³Ò° μ¡Ì¢ É.

�·¨³¥·. WSDL-μ¶·¥¤¥²¥´¨Ö, ¨¸¶μ²Ó§μ¢ ´´Ò¥ ¢ ¶·¨³¥·¥ (·¨¸. 10, 11):

<wsdl:definitions
targetNamespace=
"http://manufacturing.org/wsdl/purchase"

xmlns:sns="http://manufacturing.org/xsd/purchase"
xmlns:pos="http://manufacturing.org/wsdl/purchase"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:plnk=
"http://docs.oasis-open.org/wsbpel/2.0/plnktype"

xmlns:xsd="http://www.w3.org/2001/XMLSchema">
<wsdl:types>
<xsd:schema>
<xsd:import
namespace="http://manufacturing.org/xsd/purchase"
schemaLocation=
"http://manufacturing.org/xsd/purchase.xsd" />

</xsd:schema>
</wsdl:types>
<wsdl:message name="POMessage">
<wsdl:part name="customerInfo"
type="sns:customerInfoType" />

<wsdl:part name="purchaseOrder"
type="sns:purchaseOrderType" />
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</wsdl:message>
<wsdl:message name="InvMessage">
<wsdl:part name="IVC" type="sns:InvoiceType" />

</wsdl:message>
<wsdl:message name="orderFaultType">
<wsdl:part name="problemInfo"
element="sns:OrderFault" />

</wsdl:message>
<wsdl:message name="shippingRequestMessage">
<wsdl:part name="customerInfo"
element="sns:customerInfo" />

</wsdl:message>
<wsdl:message name="shippingInfoMessage">
<wsdl:part name="shippingInfo"
element="sns:shippingInfo" />

</wsdl:message>
<wsdl:message name="scheduleMessage">
<wsdl:part name="schedule"
element="sns:scheduleInfo" />

</wsdl:message>
<!-- portTypes supported by the purchase order
process -->
<wsdl:portType name="purchaseOrderPT">
<wsdl:operation name="sendPurchaseOrder">
<wsdl:input message="pos:POMessage" />
<wsdl:output message="pos:InvMessage" />
<wsdl:fault name="cannotCompleteOrder"
message="pos:orderFaultType" />

</wsdl:operation>
</wsdl:portType>
<wsdl:portType name="invoiceCallbackPT">
<wsdl:operation name="sendInvoice">

<wsdl:input message="pos:InvMessage" />
</wsdl:operation>
</wsdl:portType>
<wsdl:portType name="shippingCallbackPT">
<wsdl:operation name="sendSchedule">
<wsdl:input message="pos:scheduleMessage" />

</wsdl:operation>
</wsdl:portType>
<!-- portType supported by the invoice services -->
<wsdl:portType name="computePricePT">
<wsdl:operation name="initiatePriceCalculation">
<wsdl:input message="pos:POMessage" />

</wsdl:operation>
<wsdl:operation name="sendShippingPrice">
<wsdl:input message="pos:shippingInfoMessage" />

</wsdl:operation>
</wsdl:portType>
<!-- portType supported by the shipping service -->
<wsdl:portType name="shippingPT">
<wsdl:operation name="requestShipping">
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<wsdl:input message="pos:shippingRequestMessage" />
<wsdl:output message="pos:shippingInfoMessage" />
<wsdl:fault name="cannotCompleteOrder"
message="pos:orderFaultType" />

</wsdl:operation>
</wsdl:portType>
<!-- portType supported by the production
scheduling process -->

<wsdl:portType name="schedulingPT">
<wsdl:operation name="requestProductionScheduling">
<wsdl:input message="pos:POMessage" />

</wsdl:operation>
<wsdl:operation name="sendShippingSchedule">

<wsdl:input message="pos:scheduleMessage" />
</wsdl:operation>

</wsdl:portType>
<plnk:partnerLinkType name="purchasingLT">
<plnk:role name="purchaseService"
portType="pos:purchaseOrderPT" />

</plnk:partnerLinkType>
<plnk:partnerLinkType name="invoicingLT">
<plnk:role name="invoiceService"
portType="pos:computePricePT" />

<plnk:role name="invoiceRequester"
portType="pos:invoiceCallbackPT" />

</plnk:partnerLinkType>
<plnk:partnerLinkType name="shippingLT">
<plnk:role name="shippingService"
portType="pos:shippingPT" />

<plnk:role name="shippingRequester"
portType="pos:shippingCallbackPT" />

</plnk:partnerLinkType>
<plnk:partnerLinkType name="schedulingLT">
<plnk:role name="schedulingService"
portType="pos:schedulingPT" />

</plnk:partnerLinkType>
</wsdl:definitions>

WS-BPEL-±μ¤:

<process name="purchaseOrderProcess"
targetNamespace="http://example.com/ws-bp/purchase"
xmlns="http://docs.oasis-open.org/wsbpel/2.0/
process/executable"

xmlns:lns="http://manufacturing.org/wsdl/purchase">
<documentation xml:lang="EN"$>$

A simple example of a WS-BPEL process for handling a purchase

order.

</documentation>
<partnerLinks>
<partnerLink name="purchasing"
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partnerLinkType="lns:purchasingLT"
myRole="purchaseService" />

<partnerLink name="invoicing"
partnerLinkType="lns:invoicingLT"
myRole="invoiceRequester"
partnerRole="invoiceService" />

<partnerLink name="shipping"
partnerLinkType="lns:shippingLT"
myRole="shippingRequester"
partnerRole="shippingService" />

<partnerLink name="scheduling"
partnerLinkType="lns:schedulingLT"
partnerRole="schedulingService" />

</partnerLinks>
<variables>
<variable name="PO" messageType="lns:POMessage" />
<variable name="Invoice"
messageType="lns:InvMessage" />

<variable name="shippingRequest"
messageType="lns:shippingRequestMessage" />

<variable name="shippingInfo"
messageType="lns:shippingInfoMessage" />

<variable name="shippingSchedule"
messageType="lns:scheduleMessage" />

</variables>
<faultHandlers>
<catch faultName="lns:cannotCompleteOrder"
faultVariable="POFault"
faultMessageType="lns:orderFaultType">
<reply partnerLink="purchasing"
portType="lns:purchaseOrderPT"
operation="sendPurchaseOrder"
variable="POFault"

faultName="cannotCompleteOrder" />
</catch>

</faultHandlers>
<sequence>
<receive partnerLink="purchasing"
portType="lns:purchaseOrderPT"
operation="sendPurchaseOrder"
variable="PO"
createInstance="yes">
<documentation>

Receive Purchase Order

</documentation>
</receive>
<flow>

<documentation>
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A parallel flow to handle shipping, invoicing and scheduling

</documentation>
<links>
<link name="ship-to-invoice" />
<link name="ship-to-scheduling" />

</links>
<sequence>
<assign>
<copy>
<from>$PO.customerInfo</from>
<to>$shippingRequest.customerInfo</to>

</copy>
</assign>
<invoke partnerLink="shipping"
portType="lns:shippingPT"
operation="requestShipping"
inputVariable="shippingRequest"
outputVariable="shippingInfo">
<documentation>

Decide On Shipper

</documentation>
<sources>
<source linkName="ship-to-invoice" />

</sources>
</invoke>
<receive partnerLink="shipping"
portType="lns:shippingCallbackPT"
operation="sendSchedule"
variable="shippingSchedule">
<documentation>

Arrange Logistics

</documentation>
<sources>
<source linkName="ship-to-scheduling" />

</sources>
</receive>

</sequence>
<sequence>
<invoke partnerLink="invoicing"
portType="lns:computePricePT"
operation="initiatePriceCalculation"
inputVariable="PO">
<documentation>
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Initial Price Calculation

</documentation>
</invoke>
<invoke partnerLink="invoicing"
portType="lns:computePricePT"
operation="sendShippingPrice"
inputVariable="shippingInfo">
<documentation>

Complete Price Calculation

</documentation>
<targets>
<target linkName="ship-to-invoice" />

</targets>
</invoke>
<receive partnerLink="invoicing"
portType="lns:invoiceCallbackPT"
operation="sendInvoice"
variable="Invoice" />

</sequence>
<sequence>
<invoke partnerLink="scheduling"
portType="lns:schedulingPT"
operation="requestProductionScheduling"
inputVariable="PO">
<documentation>

Initiate Production Scheduling

</documentation>
</invoke>
<invoke partnerLink="scheduling"
portType="lns:schedulingPT"
operation="sendShippingSchedule"
inputVariable="shippingSchedule">
<documentation>

Complete Production Scheduling

</documentation>
<targets>
<target linkName="ship-to-scheduling" />

</targets>
</invoke>

</sequence>
</flow>
<reply partnerLink="purchasing"
portType="lns:purchaseOrderPT"
operation="sendPurchaseOrder"
variable="Invoice">
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<documentation>Invoice Processing</documentation>
</reply>

</sequence>
</process>

�¨¸. 10. ‘¥·¢¨¸Ò, ¨¸¶μ²Ó§μ¢ ´´Ò¥ ¢ ¶·¨³¥·¥, ´  ¤¨ £· ³³¥ IBM Rational Software
Architect
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�¨¸. 11. WS-BPEL-±μ¤ ¶·¥¤¸É ¢²¥´ ¢ ¢¨¤¥ ¤¨ £· ³³Ò IBM WebSphere Integration
Developer

��ˆ‹�†…�ˆ… 3. UML-„ˆ�ƒ��ŒŒ� „…Ÿ’…‹œ��‘’ˆ

„¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ UML μ¡ÒÎ´μ ¶·¨³¥´ÖÕÉ¸Ö ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö
¡¨§´¥¸-¶·μÍ¥¸¸μ¢, ²μ£¨±¨ μÉ¤¥²Ó´μ£μ ¢ ·¨ ´É  ¶·¨³¥´¥´¨Ö, ²μ£¨±¨ ¸Í¥´ ·¨Ö
¶μ²Ó§μ¢ ´¨Ö ¨²¨ ¤¥É ²¨§ Í¨¨ ²μ£¨±¨ ¡¨§´¥¸-¶· ¢¨² . �¥§ ¢¨¸¨³μ μÉ Éμ£μ,
ÎÉμ ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨ ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¢´ÊÉ·¥´-
´¥° ²μ£¨±¨ ¸²μ¦´μ° μ¶¥· Í¨¨, ·¥±μ³¥´¤Ê¥É¸Ö ¶¥·¥¶·μ¥±É¨·μ¢ ÉÓ μ¶¥· Í¨Õ,
ÎÉμ¡Ò μ´  ¸É ²  ¤μ¢μ²Ó´μ ¶·μ¸É  ¨ ´¥ É·¥¡μ¢ ²  ¡Ò ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨.

„¨ £· ³³  ¤¥ÖÉ¥²Ó´μ¸É¨ ¶·¥¤¸É ¢²Ö¥É ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¨¸¶μ²´¥´¨Ö ¤¥-
ÖÉ¥²Ó´μ¸É¨. �´  · ¸¶¨¸Ò¢ ¥É ¶μÉμ± Ê¶· ¢²¥´¨Ö μÉ ´¥±μÉμ·μ° ´ Î ²Ó´μ° ÉμÎ±¨
¤μ ´¥±μÉμ·μ° ±μ´¥Î´μ° ÉμÎ±¨ ¨²¨ ÉμÎ¥± ¨¸¶μ²´¥´¨Ö. �·¨ ÔÉμ³ μ´  ¤¥É ²¨§¨-
·Ê¥É É¥ ³¥¸É , £¤¥ ¶·¨´¨³ ÕÉ¸Ö ·¥Ï¥´¨Ö ´  μ¸´μ¢¥ ¸μ¡ÒÉ¨°, ¸²ÊÎ ÕÐ¨Ì¸Ö ¢μ
¢·¥³Ö ¨¸¶μ²´¥´¨Ö ¤¥ÖÉ¥²Ó´μ¸É¨. „¥É ²¨§ Í¨Ö ³μ¦¥É ¢±²ÕÎ ÉÓ ¨ ¶ · ²²¥²¨§³
¨¸¶μ²´¥´¨Ö. �  ·¨¸. 12 ¶·¥¤¸É ¢²¥´ ¶·¨³¥· ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨.

„ ²¥¥ · ¸¸³μÉ·¨³ Ô²¥³¥´ÉÒ ¤¨ £· ³³Ò ¤¥ÖÉ¥²Ó´μ¸É¨.
„¥ÖÉ¥²Ó´μ¸ÉÓ (·¨¸. 13) Ö¢²Ö¥É¸Ö ¸¶¥Í¨Ë¨± Í¨¥° ¶ · ³¥É·¨§¨·μ¢ ´´μ° ¶μ-

¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¶μ¢¥¤¥´¨Ö. �´  μÌ¢ ÉÒ¢ ¥É ¢¸¥ ¤¥°¸É¢¨Ö, Ê¶· ¢²¥´¨¥ ¶μÉμ-
±μ³ ¨¸¶μ²´¥´¨Ö ¨ ¢¸¥ ¤·Ê£¨¥ Ô²¥³¥´ÉÒ ¤¥ÖÉ¥²Ó´μ¸É¨.

„¥°¸É¢¨¥ Å ÔÉμ μÉ¤¥²Ó´Ò° Ï £ ¤¥ÖÉ¥²Ó´μ¸É¨ (·¨¸. 14).
�£· ´¨Î¥´¨Ö ¤¥ÖÉ¥²Ó´μ¸É¨ ¸¢Ö§Ò¢ ÕÉ¸Ö ¸ ´¨³. �  ¶·¨³¥·¥ ¶·¥¤¸É ¢²¥´Ò

¶·¥- ¨ ¶μ¸ÉÊ¸²μ¢¨Ö (·¨¸. 15).
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�¨¸. 12. „¨ £· ³³  ¤¥ÖÉ¥²Ó´μ¸É¨ ¨¸¶μ²´¥´¨Ö § ± § 

�¨¸. 13. „¥ÖÉ¥²Ó´μ¸ÉÓ

�μÉμ± Ê¶· ¢²¥´¨Ö (·¨¸. 16) Ê± §Ò¢ ¥É ´  Éμ, ÎÉμ Ê¶· ¢²¥´¨¥ ¶¥·¥¤ ¥É¸Ö ¸
μ¤´μ£μ ¤¥°¸É¢¨Ö ´  ¤·Ê£μ¥ ¶μ¸²¥ § ¢¥·Ï¥´¨Ö ¶¥·¢μ£μ ¤¥°¸É¢¨Ö.

� Î ²Ó´Ò° Ê§¥² Ê± §Ò¢ ¥É ´  ´ Î ²μ ¤¥ÖÉ¥²Ó´μ¸É¨ (·¨¸. 17).
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�¨¸. 14. „¥°¸É¢¨¥

�¨¸. 15. „¥°¸É¢¨¥ ¸ μ£· ´¨Î¥´¨Ö³¨

ˆ³¥ÕÉ¸Ö ¤¢  ¢¨¤  ±μ´¥Î´ÒÌ Ê§²μ¢: ±μ´¥Í ¤¥ÖÉ¥²Ó´μ¸É¨ ¨ ±μ´¥Í ¶μÉμ± 
(·¨¸. 18). Šμ´¥Í ¶μÉμ±  Ê± §Ò¢ ¥É ´  ±μ´¥Í μÉ¤¥²Ó´μ£μ ¶μÉμ±  Ê¶· ¢²¥-
´¨Ö. Šμ´¥Í ¤¥ÖÉ¥²Ó´μ¸É¨ Ê± §Ò¢ ¥É ´  ±μ´¥Í ¢¸¥Ì ¶μÉμ±μ¢ Ê¶· ¢²¥´¨Ö ¤¥Ö-
É¥²Ó´μ¸É¨.

�μÉμ± μ¡Ñ¥±Éμ¢ Ö¢²Ö¥É¸Ö ¶ÊÉ¥³, ¶μ ±μÉμ·μ³Ê ¶¥·¥¤ ÕÉ¸Ö ¨²¨ ¶μ²ÊÎ ÕÉ¸Ö
μ¡Ñ¥±ÉÒ (·¨¸. 19). �μÉμ± μ¡Ñ¥±Éμ¢ Ê± §Ò¢ ¥É ´ ¶· ¢²¥´¨¥ ¶¥·¥¤ Î¨ μ¡Ñ¥±-
Éμ¢. �μ ±· °´¥° ³¥·¥ ¢ μ¤´μ³ ±μ´Í¥ μ¡Ñ¥±É´μ£μ ¶μÉμ±  ¤μ²¦¥´ ´ Ìμ¤¨ÉÓ¸Ö
μ¡Ñ¥±É. Š·μ³¥ Éμ£μ, μ¡Ñ¥±É´Ò° ¶μÉμ± ³μ¦´μ ¶·¥¤¸É ¢¨ÉÓ ¢ ¸μ±· Ð¥´´μ³
¢¨¤¥ ¸ ¶·¨³¥´¥´¨¥³ ¢Ìμ¤´ÒÌ ¨ ¢ÒÌμ¤´ÒÌ ÉμÎ¥±.
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�¨¸. 16. �μÉμ± Ê¶· ¢²¥´¨Ö

�¨¸. 17. � Î ²Ó´Ò° Ê§¥²

‘±² ¤ ¤ ´´ÒÌ Å ÔÉμ μ¡Ñ¥±É ¸μ ¸É¥·¥μÉ¨¶μ³ (·¨¸. 20).
“§²Ò ¶·¨´ÖÉ¨Ö ·¥Ï¥´¨Ö ¨ Ê§²Ò ¸²¨Ö´¨Ö (·¨¸. 21) ¨³¥ÕÉ μ¤´Ê ¨ ÉÊ ¦¥

´μÉ Í¨Õ Å ·μ³¡. �´¨ ³μ£ÊÉ ¡ÒÉÓ ¨³¥´μ¢ ´Ò. �μÉμ± Ê¶· ¢²¥´¨Ö, ±μÉμ·Ò°
¢ÒÌμ¤¨É ¨§ Ê§²  ·¥Ï¥´¨Ö, ¤μ²¦¥´ ¨³¥ÉÓ Ê¸²μ¢¨¥ § Ð¨ÉÒ, ±μÉμ·μ¥ μ¶·¥¤¥²Ö¥É,
±μ£¤  ¶μÉμ± Ê¶· ¢²¥´¨Ö ¨³¥¥É ¶· ¢μ ¶·μÌμ¤¨ÉÓ Î¥·¥§ ÔÉμ · §¢¥É¢²¥´¨¥.

� §¢¨²±¨ ¨ ¸μ¥¤¨´¥´¨Ö (·¨¸. 22) É ±¦¥ ¨³¥ÕÉ μ¤´Ê ¨ ÉÊ ¦¥ ´μÉ Í¨Õ: ¢¥·-
É¨± ²Ó´Ò° ¨²¨ £μ·¨§μ´É ²Ó´Ò° ¡²μ± Å ÔÉμ ¸¢Ö§ ´μ ¸ ´ ¶· ¢²¥´¨¥³ · §¢¨É¨Ö
¤¨ £· ³³Ò: ¸²¥¢  ´ ¶· ¢μ ¨²¨ ¸¢¥·ÌÊ ¢´¨§. �´¨ Ê± §Ò¢ ÕÉ ´  ´ Î ²μ ¨ ±μ´¥Í
±μ´±Ê·¥´É´ÒÌ ´¨É¥° Ê¶· ¢²¥´¨Ö.

�É²¨Î¨¥ ¸μ¥¤¨´¥´¨Ö μÉ ¸²¨Ö´¨Ö ¢ Éμ³, ÎÉμ μ´μ ¸¨´Ì·μ´¨§¨·Ê¥É ¢¸¥ ¢Ìμ¤Ö-
Ð¨¥ ¶μÉμ±¨, ¶·¥¦¤¥ Î¥³ ¤ ÉÓ ¢ÒÌμ¤. �·¨ ¸²¨Ö´¨¨ ¢Ìμ¤´μ° ¶μÉμ± Ê¶· ¢²¥´¨Ö
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�¨¸. 18. Šμ´¥Í ¤¥ÖÉ¥²Ó´μ¸É¨ ¨ ±μ´¥Í ¶μÉμ± 

�¨¸. 19. �μÉμ± μ¡Ñ¥±Éμ¢

�¨¸. 20. ‘±² ¤ ¤ ´´ÒÌ
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�¨¸. 21. �¥Ï¥´¨¥ ¨ ¸²¨Ö´¨¥

�¨¸. 22. � §¢¨²±  ¨ ¸μ¥¤¨´¥´¨¥
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�¨¸. 23. �¥£¨μ´ · ¸Ï¨·¥´¨Ö

�¨¸. 24. �¡· ¡μÉÎ¨± ¨¸±²ÕÎ¥´¨°

´¥ § ¤¥·¦¨¢ ¥É¸Ö ¨ ¸¢μ¡μ¤´μ ¶·μÌμ¤¨É. …¸²¨ μ¤´μ¢·¥³¥´´μ ¸ÊÐ¥¸É¢Ê¥É ´¥-
¸±μ²Ó±μ ¢Ìμ¤´ÒÌ ¶μÉμ±μ¢, Éμ ¤¥°¸É¢¨¥, ±μÉμ·μ¥ ´ Ìμ¤¨É¸Ö ´  ¢ÒÌμ¤¥ ¸²¨Ö´¨Ö,
¨¸¶μ²´¨É¸Ö ¸Éμ²Ó±μ · §, ¸±μ²Ó±μ ¥¸ÉÓ ¢Ìμ¤ÖÐ¨Ì ¶μÉμ±μ¢.
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�¥£¨μ´ · ¸Ï¨·¥´¨Ö Å ÔÉμ ¸É·Ê±ÉÊ·¨·μ¢ ´´ Ö ¤¥ÖÉ¥²Ó´μ¸ÉÓ, ±μÉμ· Ö ¨¸-
¶μ²´Ö¥É¸Ö ³´μ£μ · § (·¨¸. 23). ‚¨¤ ·¥£¨μ´  Ê± § ´ ±²ÕÎ¥¢Ò³¨ ¸²μ¢ ³¨: iter-
ative, parallel ¨²¨ stream.

�¡· ¡μÉÎ¨± ¨¸±²ÕÎ¥´¨Ö ³μ¦´μ ³μ¤¥²¨·μ¢ ÉÓ, ± ± ¶μ± § ´μ ´  ·¨¸. 24.
�¥£¨μ´ ¶·¥·Ò¢ ´¨Ö ¸μ¤¥·¦¨É £·Ê¶¶Ê ¤¥ÖÉ¥²Ó´μ¸É¥°, ±μÉμ· Ö ³μ¦¥É ¡ÒÉÓ

¶·¥·¢ ´  (·¨¸. 25).

�¨¸. 25. �¥£¨μ´ ¶·¥·Ò¢ ´¨Ö

�¨¸. 26. Šμ·¨¤μ·Ò
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�¨¸. 27. �¨§´¥¸-¶·μÍ¥¸¸

� §¤¥² ¤¥°¸É¢¨Ö ³μ¦´μ ¶·¥¤¸É ¢¨ÉÓ ¢ ¢¨¤¥ £μ·¨§μ´É ²Ó´ÒÌ ¨²¨ ¢¥·-
É¨± ²Ó´ÒÌ ±μ·¨¤μ·μ¢, μ¡ÒÎ´μ ÔÉμ ¤¥² ¥É¸Ö ¶μ μ·£ ´¨§ Í¨μ´´Ò³ ¥¤¨´¨Í ³
(·¨¸. 26).

�·¨³¥· ¶μ²´μ£μ ¡¨§´¥¸-¶·μÍ¥¸¸  ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 27.

��ˆ‹�†…�ˆ… 4. WS-CDL

‘ ±μ´Í¥¶ÉÊ ²Ó´μ° ÉμÎ±¨ §·¥´¨Ö ¸É·Ê±ÉÊ·  WS-CDL ¶μ± § ´ 
´  ·¨¸. 28.

•μ·¥μ£· Ë¨Ö μ¶¨¸ ´¨Ö WS-CDL μ¡¥¸¶¥Î¨¢ ¥É £²μ¡ ²Ó´μ¥ ¨²¨ ¡¥¸¶·¨-
¸É· ¸É´μ¥ ¶·¥¤¸É ¢²¥´¨¥ ¢§ ¨³μ¤¥°¸É¢¨° ³¥¦¤Ê ´¥¸±μ²Ó±¨³¨ ÊÎ ¸É´¨± ³¨.
‚¥¡-¸¥·¢¨¸Ò · §· ¡ ÉÒ¢ ÕÉ¸Ö · §´Ò³¨ ¶μ¸É ¢Ð¨± ³¨, ¨ É·¥¡Ê¥É¸Ö μ¶¨¸ ´¨¥
¸¶μ¸μ¡μ¢ ¨Ì ¨¸¶μ²Ó§μ¢ ´¨Ö ¸μ¢³¥¸É´μ ¸ ¤·Ê£¨³¨ ¸¥·¢¨¸ ³¨, ±μÉμ·μ¥ ´¥¢μ§-
³μ¦´μ ¤μ¸É¨ÎÓ, ¨¸¶μ²Ó§ÊÖ WSDL (Web Service Description Language). � ¡μ-
Î Ö £·Ê¶¶  W3C Choreography ¡Ò²  ¸μ§¤ ´  ¨§-§  ´¥μ¡Ìμ¤¨³μ¸É¨ ¶μ²ÊÎ¥´¨Ö
¸·¥¤¸É¢ μ¶¨¸ ´¨Ö ¸μ¢³¥¸É´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¢¥¡-¸¥·¢¨¸μ¢ ¤²Ö ¤μ¸É¨¦¥´¨Ö
μ¶·¥¤¥²¥´´ÒÌ Í¥²¥°.
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�¨¸. 28. WS-CDL-¶ ±¥É

� §´ Î¥´¨¥ WS-CDL-¸¶¥Í¨Ë¨± Í¨¨ Å μ¶¨¸Ò¢ ÉÓ ±μ´É· ±ÉÒ ³¥¦¤Ê ÊÎ ¸É-
´¨± ³¨, ¶·¥¤¸É ¢²ÖÖ ¢´¥Ï´¥ ´ ¡²Õ¤ ¥³μ¥ ¶μ¢¥¤¥´¨¥ ¢¥¡-¸¥·¢¨¸μ¢ ¨ ¨Ì ±²¨-
¥´Éμ¢ (μ¡ÒÎ´μ ¤·Ê£¨¥ ¢¥¡-¸¥·¢¨¸Ò), ¨ μ¶¨¸Ò¢ ÉÓ μ¡³¥´ ¸μμ¡Ð¥´¨Ö³¨ ³¥¦¤Ê
´¨³¨. �μ § ³Ò¸²Ê ¤μ²¦´  ¡ÒÉÓ ¢μ§³μ¦´μ¸ÉÓ ¨§ μ¶¨¸ ´¨Ö WS-CDL-Ìμ·¥μ£· -
Ë¨¨ £¥´¥·¨·μ¢ ÉÓ ¸±¥²¥É ±μ¤  ¢¥¡-¸¥·¢¨¸μ¢ ¨²¨  ¡¸É· ±É´ÒÌ ¶·μÍ¥¸¸μ¢
WS-BPEL.

�¶¨¸ ´¨¥ Ìμ·¥μ£· Ë¨¨ ¶·¥¤¸É ¢²Ö¥É ¶ ±¥É, Ö¢²ÖÕÐ¨°¸Ö ±μ´É¥°´¥·μ³ ¤²Ö
´ ¡μ·  ¤¥ÖÉ¥²Ó´μ¸É¥°, ¨¸¶μ²´Ö¥³ÒÌ ÊÎ ¸É´¨± ³¨. �¸´μ¢´Ò¥ É¨¶Ò ¤¥ÖÉ¥²Ó´μ-
¸É¥°: ¤¥ÖÉ¥²Ó´μ¸É¨ ¶μÉμ±  Ê¶· ¢²¥´¨Ö (control 
ow), ¤¥ÖÉ¥²Ó´μ¸É¨ WorkUnit
¨ μ¸´μ¢´Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨ (basic activities).

�¥·¢ Ö ± É¥£μ·¨Ö ¤¥ÖÉ¥²Ó´μ¸É¥° ¢±²ÕÎ ¥É Sequence, Parallel ¨ Choice.
„¥ÖÉ¥²Ó´μ¸ÉÓ Choice ¢Ò¡¨· ¥É ¨¸¶μ²´¥´¨¥ ´¥±μÉμ·μ° ¤¥ÖÉ¥²Ó´μ¸É¨ ¨§ Ë¨±-
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¸¨·μ¢ ´´μ£μ ³´μ¦¥¸É¢  ±μ´±Ê·¥´É´ÒÌ ¤¥ÖÉ¥²Ó´μ¸É¥°. 	É  ¤¥ÖÉ¥²Ó´μ¸ÉÓ μ¸Ê-
Ð¥¸É¢²Ö¥É ¤¢  ¢¨¤  ¢Ò¡μ· .

• ‚Ò¡μ·, Ê¶· ¢²Ö¥³Ò° ¤ ´´Ò³¨ (´¥¶μ¸·¥¤¸É¢¥´´Ò° ¢Ò¡μ·). ‚ ÔÉμ³ ¸²Ê-
Î ¥ ¢Ò¡μ· μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¨¸Î¨¸²¥´¨¥³ ²μ£¨Î¥¸±μ£μ Ê¸²μ¢¨Ö ¶¥·¥³¥´´ÒÌ ¤ ´-
´ÒÌ. ˆ¸Î¨¸²¥´¨¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö, ±μ£¤  ¤¥ÖÉ¥²Ó´μ¸ÉÓ Choice Ö¢²Ö¥É¸Ö Ê¶· -
¢²ÖÕÐ¥°.

• ‚Ò¡μ·, Ê¶· ¢²Ö¥³Ò° ¸μ¡ÒÉ¨Ö³¨ (μÉ²μ¦¥´´Ò° ¢Ò¡μ·). ‚Ò¡μ· ¢ ÔÉμ³
¸²ÊÎ ¥ μ¶·¥¤¥²Ö¥É¸Ö ¶μÖ¢²¥´¨¥³ ´¥±μÉμ·μ£μ ¸μ¡ÒÉ¨Ö ¸·¥¤¨ Ë¨±¸¨·μ¢ ´´μ£μ
³´μ¦¥¸É¢  ±μ´±Ê·¥´É´ÒÌ ¸μ¡ÒÉ¨°. ‘μ¡ÒÉ¨¥ ³μ¦¥É ¡ÒÉÓ £¥´¥·¨·μ¢ ´μ ¢ ·¥-
§Ê²ÓÉ É¥ ¨§³¥´¥´¨Ö ¶¥·¥³¥´´ÒÌ ¨§-§  ¢§ ¨³μ¤¥°¸É¢¨Ö ¨²¨ ¨¸¶μ²´¥´¨Ö ´¥±μÉμ-
·μ° ¤¥ÖÉ¥²Ó´μ¸É¨ ¢ Ìμ·¥μ£· Ë¨¨. ˆ§³¥´¥´¨¥ ¶¥·¥³¥´´ÒÌ ¶·¨¢μ¤¨É ± ´μ¢μ³Ê
·¥§Ê²ÓÉ ÉÊ ¨¸Î¨¸²¥´¨Ö ´¥±μÉμ·ÒÌ Ê¸²μ¢¨°. ‚Ò¡μ· μÉ²μ¦¥´, ±μ£¤  Ê¶· ¢²¥´¨¥
¶¥·¥¤ ¥É¸Ö ¤¥ÖÉ¥²Ó´μ¸É¨ ¢Ò¡μ· , ¨¸¶μ²´¥´¨¥ ¶·¨μ¸É ´ ¢²¨¢ ¥É¸Ö ¢ μ¦¨¤ ´¨¨
¸μ¡ÒÉ¨Ö.

’¨¶ ¤¥ÖÉ¥²Ó´μ¸É¨ ¢Ò¡μ·  μ¶·¥¤¥²Ö¥É¸Ö ¶·¨·μ¤μ° ¤¥ÖÉ¥²Ó´μ¸É¥° ³´μ¦¥¸É¢
¢Ò¡μ· . …¸²¨ ¢¸¥ ¤¥ÖÉ¥²Ó´μ¸É¨ ¨³¥ÕÉ § Ð¨É´Ò¥ ´¥¡²μ±¨·ÊÕÐ¨¥ Ê¸²μ¢¨Ö, Éμ
¢Ò¡μ· Ê¶· ¢²Ö¥É¸Ö ¤ ´´Ò³¨. ˆ´ Î¥ ¢Ò¡μ· ³μ¦¥É ¡ÒÉÓ ¶μ²´μ¸ÉÓÕ Ê¶· ¢²Ö¥-
³Ò³ ¸μ¡ÒÉ¨Ö³¨ ¨²¨ ±μ³¡¨´ Í¨¥° μ¡μ¨Ì É¨¶μ¢. ‚ ÔÉμ³ WS-CDL μÉ²¨Î ¥É¸Ö
μÉ WS-BPEL, £¤¥ ¨³¥ÕÉ¸Ö Éμ²Ó±μ ¤¢  É¨¶  ¢Ò¡μ·  ¢ μÉ¤¥²Ó´ÒÌ ±μ´¸É·Ê±Í¨ÖÌ
(switch ¨ pick).

‚Éμ·Ò³ É¨¶μ³ ¤¥ÖÉ¥²Ó´μ¸É¨ ¢ WS-CDL Ö¢²Ö¥É¸Ö WorkUnit. 	É  ¤¥ÖÉ¥²Ó-
´μ¸ÉÓ μ¶¨¸Ò¢ ¥É Ê¸²μ¢´μ¥ ¨²¨, ¢μ§³μ¦´μ, Í¨±²¨Î¥¸±μ¥ ¨¸¶μ²´¥´¨¥ ´¥±μÉμ-
·μ° ¤¥ÖÉ¥²Ó´μ¸É¨. …¥ ¸¨´É ±¸¨¸ ¸μ¸Éμ¨É ¨§ ´¥¸±μ²Ó±¨Ì Î ¸É¥°, ¢±²ÕÎ ÕÐ¨Ì
·¥Ë¥·¥´Í¨Õ ± ¨¸¶μ²´Ö¥³μ° ¤¥ÖÉ¥²Ó´μ¸É¨, § Ð¨É´μ¥ Ê¸²μ¢¨¥ ¡²μ±  ¨ Ê¸²μ¢¨¥
Í¨±²  Å ÔÉμ Ê¸²μ¢¨Ö ²μ£¨Î¥¸±μ£μ É¨¶ , ±μÉμ·Ò¥ μ¶·¥¤¥²ÖÕÉ, ¸±μ²Ó±μ · §
¡Ê¤¥É ¨¸¶μ²´ÖÉÓ¸Ö ¤¥ÖÉ¥²Ó´μ¸ÉÓ (¢μ§³μ¦´μ, ´¨ · §Ê). ˆ¸¶μ²´¥´¨¥ ¤¥ÖÉ¥²Ó´μ-
¸É¨ WorkUnit ´ Î¨´ ¥É¸Ö ¨¸Î¨¸²¥´¨¥³ § Ð¨É´μ£μ Ê¸²μ¢¨Ö. …¸²¨ ¶μ²ÊÎ ¥É¸Ö
®¨¸É¨´ ¯, Éμ ¤¥ÖÉ¥²Ó´μ¸ÉÓ ¨¸¶μ²´Ö¥É¸Ö, ¢ ¤·Ê£μ³ ¸²ÊÎ ¥ Å ¶·μ¶Ê¸± ¥É¸Ö.
�μ¸²¥ ¨¸¶μ²´¥´¨Ö ¤¥ÖÉ¥²Ó´μ¸É¨ ¨¸Î¨¸²Ö¥É¸Ö Ê¸²μ¢¨¥ Í¨±²  ¨ ¢ § ¢¨¸¨³μ¸É¨
μÉ ¶μ²ÊÎ¥´´μ£μ ·¥§Ê²ÓÉ É  ¶·μ¨¸Ìμ¤¨É ¨¸¶μ²´¥´¨¥ ¤¥ÖÉ¥²Ó´μ¸É¨. ‚²μ¦¥´¨¥³
¤·Ê£ ¢ ¤·Ê£  ¤¥ÖÉ¥²Ó´μ¸É¥° WorkUnit ³μ¦´μ μ·£ ´¨§μ¢ ÉÓ ¢²μ¦¥´¨¥ Í¨±²μ¢.
“¸²μ¢¨¥ ¡²μ±  ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö § ¤¥·¦±¨ ¨¸Î¨¸²¥´¨Ö § Ð¨É´μ£μ Ê¸²μ¢¨Ö ¨
Ê¸²μ¢¨Ö Í¨±²  ¤μ É¥Ì ¶μ·, ¶μ±  ¤μ¸ÉÊ¶´Ò ¢¸¥ ¨¸¶μ²Ó§Ê¥³Ò¥ ¨³¨ ¶¥·¥³¥´´Ò¥.
�¡ÒÎ´μ WorkUnit ¨¸¶μ²Ó§Ê¥É¸Ö ¸μ¢³¥¸É´μ ¸ ¤¥ÖÉ¥²Ó´μ¸ÉÓÕ Choice, ¨ ¢ ÔÉμ³
¸²ÊÎ ¥ ¢Ò¡μ· ³μ¦¥É ¡ÒÉÓ ´¥¶μ¸·¥¤¸É¢¥´´Ò³ ¨²¨ μÉ²μ¦¥´´Ò³ ¢ § ¢¨¸¨³μ¸É¨
μÉ Ê¸²μ¢¨Ö ¡²μ±  WorkUnit, μÌ¢ Î¥´´μ£μ ¤¥ÖÉ¥²Ó´μ¸ÉÓÕ ¢Ò¡μ· .

„¥ÖÉ¥²Ó´μ¸É¨ Sequence, Parallel, Choice ¨ WorkUnit Ö¢²ÖÕÉ¸Ö É¨¶¨Î´Ò³¨
±μ´¸É·Ê±Í¨Ö³¨ ¶·μÍ¥¤Ê·´μ£μ Ö§Ò±  ¶·μ£· ³³¨·μ¢ ´¨Ö. 	É¨ ¤¥ÖÉ¥²Ó´μ¸É¨
¸μμÉ¢¥É¸É¢ÊÕÉ ¤¥ÖÉ¥²Ó´μ¸ÉÖ³ Sequence, Flow, While, Switch ¨ Pick Ö§Ò±  WS-
BPEL. ’μ²Ó±μ ¨§μ¡· ¦¥´¨¥ ¤¥ÖÉ¥²Ó´μ¸É¥° Choice ¨ WorkUnit ´¥É·¨¢¨ ²Ó´μ,
É ± ± ± ¸ÊÐ¥¸É¢Ê¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¢Ò¡μ·  ³¥¦¤Ê Switch ¨ Pick ¸ ÊÎ¥Éμ³ ¡²μ± 
Ê¸²μ¢¨Ö.
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’·¥É¨° É¨¶ WS-CDL-¤¥ÖÉ¥²Ó´μ¸É¥° Å ÔÉμ μ¸´μ¢´Ò¥ ¤¥ÖÉ¥²Ó´μ¸É¨: Inter-
action, NoAction, SilentAction, Assign ¨ Perform. „¥ÖÉ¥²Ó´μ¸É¨ NoAction ¨
SilentAction § ¤ ÕÉ É¥ ³¥¸É  ¢ Ìμ·¥μ£· Ë¨¨, £¤¥ ´¥±μÉμ· Ö ¨³¥´μ¢ ´´ Ö ·μ²Ó
¨¸¶μ²´Ö¥É ¨²¨ ´¥ ¨¸¶μ²´Ö¥É ®§  ±Ê²¨¸ ³¨¯ ¤¥°¸É¢¨¥, ±μÉμ·μ¥ ´¥ ¢²¨Ö¥É ´ 
Ìμ·¥μ£· Ë¨¨. „¥ÖÉ¥²Ó´μ¸ÉÓ Assign ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¶¥·¥¤ Î¨ ¸Éμ¨³μ¸É¨ μ¤-
´μ° ¶¥·¥³¥´´μ° ¤·Ê£μ°, ±μ£¤  μ¡¥ ¶¥·¥³¥´´Ò¥ ´ Ìμ¤ÖÉ¸Ö ¢ μ¤´μ° ¨ Éμ° ¦¥
·μ²¨. „¥ÖÉ¥²Ó´μ¸ÉÓ Perform ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¢Ò§μ¢  ¤·Ê£μ° Ìμ·¥μ£· Ë¨¨ ±
¨¸¶μ²´¥´¨Õ ¢ ±μ´É¥±¸É¥ É¥±ÊÐ¥° Ìμ·¥μ£· Ë¨¨. ‚Ò§Ò¢ ¥³ Ö Ìμ·¥μ£· Ë¨Ö ³μ-
¦¥É ´ Î¨´ ÉÓ¸Ö ¸ Éμ£μ ¦¥ ¸ ³μ£μ ¶ ±¥É , ¸ ±μÉμ·μ£μ ¨ ¢Ò§Ò¢ ÕÐ Ö, ¨²¨ ³μ¦¥É
¡ÒÉÓ ¨§ ¸μ¢¸¥³ ¤·Ê£μ£μ ¶ ±¥É , ¨³¶μ·É¨·μ¢ ´´μ£μ ¢ É¥±ÊÐ¨° ¶ ±¥É. „¥ÖÉ¥²Ó-
´μ¸ÉÓ ¨¸¶μ²´¥´¨Ö ¶μ¤¤¥·¦¨¢ ¥É ³¥Ì ´¨§³ Ê¢Ö§±¨ ¶¥·¥³¥´´Ò³¨ ¢Ò§Ò¢ ÕÐ¥°
Ìμ·¥μ£· Ë¨¨ ¸¢μ¡μ¤´Ò³¨ ¶¥·¥³¥´´Ò³¨ ¢Ò§Ò¢ ¥³μ° Ìμ·¥μ£· Ë¨¨.

‘ ³Ò³ ¢ ¦´Ò³ Ô²¥³¥´Éμ³ WS-CDL Ö¢²Ö¥É¸Ö ¤¥ÖÉ¥²Ó´μ¸ÉÓ Interaction.
	É  ¤¥ÖÉ¥²Ó´μ¸ÉÓ μ¶¨¸Ò¢ ¥É μ¡³¥´ ¨´Ëμ·³ Í¨¥° ³¥¦¤Ê ÊÎ ¸É´¨± ³¨ ¸ ¢Ò-
¤¥²¥´¨¥³ ¶μ²ÊÎ É¥²Ö. ‚§ ¨³μ¤¥°¸É¢¨Ö ³μ£ÊÉ ¡ÒÉÓ ¸²¥¤ÊÕÐ¨³¨: § ¶·μ¸ (re-
quest), μÉ¢¥É (respond) ¨²¨ § ¶·μ¸-μÉ¢¥É (request-respond). �¶¨¸ ´¨¥ ¢§ ¨-
³μ¤¥°¸É¢¨Ö ¸μ¸Éμ¨É ¨§ É·¥Ì Î ¸É¥°: ÊÎ ¸É´¨±¨, μ¡³¥´¨¢ ¥³ Ö ¨´Ëμ·³ Í¨Ö ¨
± ´ ² μ¡³¥´  ¨´Ëμ·³ Í¨¥°. �¨¦¥ ¶·¨¢μ¤¨É¸Ö ¶·¨³¥· ¢§ ¨³μ¤¥°¸É¢¨Ö. � ¤μ
μÉ³¥É¨ÉÓ  ¸¨³³¥É·¨Î´ÊÕ ¶·¨·μ¤Ê μ¶¨¸ ´¨Ö Å ¢´¨³ ´¨¥ Ê¤¥²Ö¥É¸Ö ¶μ²ÊÎ -
É¥²Õ. ’μÎ´¥¥, WS-CDL μ¶¨¸Ò¢ ¥É, ± ±¨¥ μ¶¥· Í¨¨ ¶·¥¤¶·¨´¨³ ÕÉ¸Ö ¶·¨
¶μ²ÊÎ¥´¨¨ ¨´Ëμ·³ Í¨¨,   ´¥ Éμ, ÎÉμ ¤¥² ¥É¸Ö ¤μ ¥¥ ¶μ¸Ò²±¨.

<?xml version="1.0" encoding="utf-8"?>
<interaction name="QuoteResponse" initiate="false" align=

"false"
operation="ReceiveQuote" channelVariable="receiveQuote

Channel">
<participate toRole="customer" fromRole="supplier"

relationship="GetQuote" />
<exchange name="e2" action="respond"

informationType="quoteDocument">
<send variable="quote" />
<receive variable="quote" />

</exchange>
</interaction>

�μ²¨ from (¶μ¸Ò² ÕÐ¨°), to (¶μ²ÊÎ ÕÐ¨°) ¨ μÉ´μÏ¥´¨¥ ³¥¦¤Ê ´¨³¨ Ö¢-
´Ò³ μ¡· §μ³ § ¤ ÕÉ¸Ö ¢ · §¤¥²¥ participate. �¥¸³μÉ·Ö ´  Éμ, ÎÉμ μÉ´μÏ¥´¨¥
§ ¤ ´μ ·μ²Ö³¨, ¤²Ö ´¥±μÉμ·μ£μ ¶μ¢¥¤¥´¨Ö ¢μ§³μ¦´μ, ÎÉμ μ¶¥· Í¨Ö, ±μÉμ· Ö
¡Ê¤¥É ¨¸¶μ²´ÖÉÓ¸Ö ¶·¨ ¶·¨¥³¥ ¨´Ëμ·³ Í¨¨, § ¤ ´  ´  ¤·Ê£μ³ ³¥¸É¥ μ¶·¥¤¥-
²¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö,   ´¥ ¢ · §¤¥²¥ participate.

ˆ´Ëμ·³ Í¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö, ±μÉμ· Ö ¶μ¸Ò² ¥É¸Ö ¨ ¶μ²ÊÎ ¥É¸Ö, § ¤ ¥É¸Ö
¶¥·¥³¥´´Ò³¨. Š ¦¤ Ö ¶¥·¥³¥´´ Ö μ¶¨¸Ò¢ ¥É¸Ö ¸¢μ¨³¨ Ô²¥³¥´É ³¨ informa-
tionType ¨ recordReference. ’·¨ ¢¨¤  ¨´Ëμ·³ Í¨¨ ¶·¥¤¸É ¢²¥´Ò ¶¥·¥³¥´-
´Ò³¨: ¨´Ëμ·³ Í¨Ö, § ¢¨¸¨³ Ö μÉ ¶·¨²μ¦¥´¨Ö; ¨´Ëμ·³ Í¨Ö μ ¸μ¸ÉμÖ´¨¨; ¨´-
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Ëμ·³ Í¨Ö μ ± ´ ²¥. ‘μ¤¥·¦ ´¨¥ ¶¥·¥³¥´´ÒÌ ¤μ¸ÉÊ¶´μ ËÊ´±Í¨Ö³¨ WS-CDL
· ¸Ï¨·¥´¨¥³ XPath 1.0, ´ ¶·¨³¥·, getVariable(name, path, role).

‘ÊÐ¥¸É¢ÊÕÉ É ±¦¥ ¶¥·¥³¥´´Ò¥ ± ´ ²Ó´μ£μ É¨¶ . 	ÉμÉ É¨¶ § ¤ ¥É ·μ²Ó
¶μ²ÊÎ É¥²Õ (¸μμ¡Ð¥´¨Ö É¨¶  § ± § ¨²¨ μÉ¢¥É) ¨ ¶μ¢¥¤¥´¨¥ ¶μ²ÊÎ É¥²Ö. �μ-
¢¥¤¥´¨¥ ·μ²¨ ³μ¦´μ § ¤ ¢ ÉÓ É ±¦¥ WSDL-¨´É¥·Ë¥°¸ ³¨.

<channelType name= "requestQuoteChannel" action= "request"
usage= "unlimited">
<role type= "supplier" behavior= "ReceiveRFQ"/>
<reference>

<token name= "supplierRef"/>
</reference>
<identity>

<token name= "quoteId"/>
</identity>
<passing action= "respond" new= "true"

channel= "receiveQuoteChannel"/>
</channelType>
<channelType name= "receiveQuoteChannel" action= "respond"

usage= "once">
<role type= "customer" behavior= "ReceiveQuote"/>
<reference>

<token name= "customerRef"/>
</reference>
<identity>

<token name= "quoteId"/>
</identity>

</channelType>

Š ´ ²Ò ´¥ ¶μ¤· §¤¥²ÖÕÉ¸Ö ´  ¤¢Ê¸Éμ·μ´´¨¥ ¨ μ¤´μ¸Éμ·μ´´¨¥. Š ¦¤μ³Ê
± ´ ²Ê ¸μμÉ¢¥É¸É¢Ê¥É ¢¨¤: § ± §, μÉ¢¥É ¨²¨ § ± §-μÉ¢¥É. ‚ ¶·¨´Í¨¶¥, μÉ´μÏ¥-
´¨Ö ³¥¦¤Ê ÔÉ¨³¨ É·¥³Ö ¢¨¤ ³¨ ± ´ ²μ¢ ¨ WSDL Message Exchange Patterns
´Ê¦¤ ÕÉ¸Ö ¢ · §· ¡μÉ±¥.

‚μ ¢¸Ö±μ³ ¸²ÊÎ ¥, ± ´ ²Ò Å ÔÉμ ¸¢Ö§Ó ³¥¦¤Ê WS-CDL-Ìμ·¥μ£· Ë¨Ö³¨
¨ WSDL-¨´É¥·Ë¥°¸ ³¨. Š ¦¤μ¥ ¶μ¢¥¤¥´¨¥ ¢ Ìμ·¥μ£· Ë¨¨ μ¶¨¸Ò¢ ¥É¸Ö ± -
´ ²Ó´Ò³ É¨¶μ³. �¥·¥³¥´´Ò¥ ± ´ ²Ó´μ£μ É¨¶  ¨³¥ÕÉ Éμ²Ó±μ μ¤´μ ¶μ¢¥¤¥´¨¥.
�μ ± ´ ² ³ ¶¥·¥¤ ÕÉ¸Ö ¶¥·¥³¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö, ¶¥·¥³¥´´Ò¥ É¨¶  ¶·¨²μ¦¥-
´¨Ö ¨ ¶¥·¥³¥´´Ò¥ ± ´ ²Ó´μ£μ É¨¶ . ‚ μ¶¨¸ ´¨¨ ± ´ ²Ó´μ£μ É¨¶  Ê± §Ò¢ ÕÉ¸Ö
¨³¥´  ± ´ ²Ó´ÒÌ É¨¶μ¢, ±μÉμ·Ò¥ ³μ¦´μ ¶¥·¥¤ ¢ ÉÓ ¢ ± ´ ²¥ · ¸¸³ É·¨¢ ¥-
³μ£μ É¨¶ .

Œ ·±¥· reference Ê± §Ò¢ ¥É ´  ¶μ¨¸± ¶μ²ÊÎ É¥²Ö,   ³ ·±¥· identity ¨¸-
¶μ²Ó§Ê¥É¸Ö ¤²Ö ±μ··¥²ÖÍ¨¨ μ¡³¥´¨¢ ¥³ÒÌ ¸μμ¡Ð¥´¨°. Œ ·±¥· ¶·¥¤¸É ¢²¥´
± ± ¨´Ëμ·³ Í¨μ´´Ò° É¨¶. ‹μ± Éμ·Ò ³ ·±¥·μ¢ ¤ ÕÉ ¢μ§³μ¦´μ¸ÉÓ ´ Ìμ¤¨ÉÓ
³ ·±¥·Ò ¸ ¶·¨³¥´¥´¨¥³ XPath-¢Ò· ¦¥´¨°.

Œ ·±¥·Ò ¨ ¨´Ëμ·³ Í¨μ´´Ò¥ É¨¶Ò § ¤ ÕÉ¸Ö ´  Ê·μ¢´¥ ¶ ±¥É  ¨ ¤μ¸ÉÊ¶´Ò
¢¸¥³ Ìμ·¥μ£· Ë¨Ö³ ¨ ¤¥ÖÉ¥²Ó´μ¸ÉÖ³ ¶ ±¥É . ˆ´Ëμ·³ Í¨μ´´Ò¥ É¨¶Ò ³μ£ÊÉ
¡ÒÉÓ XML Schema Ô²¥³¥´ÉÒ, WSDL 2.0 Ô²¥³¥´ÉÒ ¸Ì¥³Ò, XML Schema É¨¶Ò
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¨²¨ WSDL 1.1 É¨¶Ò ¸μμ¡Ð¥´¨Ö. ‚¸¥ ¢¨¤Ò ¶¥·¥³¥´´ÒÌ ¨³¥ÕÉ ± ±μ°-Éμ
¨´Ëμ·³ Í¨μ´´Ò° É¨¶. �¥·¥³¥´´Ò¥, ¨¸¶μ²Ó§Ê¥³Ò¥ ¤¥ÖÉ¥²Ó´μ¸ÉÖ³¨ Ìμ·¥μ£· -
Ë¨°, μ¶·¥¤¥²ÖÕÉ¸Ö ´  Ê·μ¢´¥ ¢¸¥° Ìμ·¥μ£· Ë¨¨. 	É¨ ¶¥·¥³¥´´Ò¥ ¤μ¸ÉÊ¶´Ò
¤²Ö ¸μ¢³¥¸É´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¸ ¢Ò§¢ ´´Ò³¨ Ìμ·¥μ£· Ë¨Ö³¨ ¸ ¶·¨³¥´¥´¨¥³
³¥Ì ´¨§³  Ê¢Ö§±¨ ¤¥ÖÉ¥²Ó´μ¸É¨ perform.

�¥·¥³¥´´Ò¥ ³μ£ÊÉ μ¤´μ¢·¥³¥´´μ ¶·¨´ ¤²¥¦ ÉÓ ´¥¸±μ²Ó±¨³ ·μ²Ö³ Ìμ-
·¥μ£· Ë¨¨. �¥·¥¤ ÎÊ ¸Éμ¨³μ¸É¨ ¶¥·¥³¥´´ÒÌ ³¥¦¤Ê ·μ²Ö³¨ ³μ¦´μ ¤¥² ÉÓ
¸μμ¡Ð¥´¨Ö³¨ ¤¥ÖÉ¥²Ó´μ¸É¨ ¢§ ¨³μ¤¥°¸É¢¨Ö.

<informationType name= "address" type= "xsd:anyURI"/>
<informationType name= "correlationId" type= "xsd:string"/>
<informationType name= "quoteRequest" type= "xsd:anyURI"/>
<informationType name= "quoteDocument" type= "xsd:anyURI"/>
<token name= "customerRef" informationType= "address"/>
<token name= "supplierRef" informationType= "address"/>
<token name= "quoteId" informationType= "correlationId"/>
<tokenLocator tokenName= "quoteId" query= "quoteRequest/docId"

informationType= "quoteRequest">
</tokenLocator>

�¶¨¸ ´¨¥ Ìμ·¥μ£· Ë¨¨ ¸μ¤¥·¦¨É ¤¥ÖÉ¥²Ó´μ¸É¨ ¸ ³μ£μ ¢Ò¸μ±μ£μ Ê·μ¢´Ö.
	ÉμÉ ±μ´É¥°´¥· ³μ¦¥É ¨³¥ÉÓ μ¡· ¡μÉÎ¨± ¨¸±²ÕÎ¥´¨Ö ¨ ±μ³¶¥´¸ Éμ·. �¡· -
¡μÉÎ¨± ¨¸±²ÕÎ¥´¨Ö  ±É¨¢¨·Ê¥É¸Ö, ±μ£¤  ¢μ§´¨± ¥É ¨¸±²ÕÎ¥´¨¥. Šμ³¶¥´¸ Éμ·
 ±É¨¢¨·Ê¥É¸Ö, ±μ£¤  · ¸¸³ É·¨¢ ¥³ Ö Ìμ·¥μ£· Ë¨Ö § ±μ´Î¨²  ¸¢μÕ · ¡μÉÊ ¢
±μ´É¥±¸É¥ ´¥±μÉμ·μ° ¤·Ê£μ° Ìμ·¥μ£· Ë¨¨, ¨ ¢ ¶μ¸²¥¤´¥° ¢μ§´¨±²  μÏ¨¡±  Å
Éμ£¤  ±μ³¶¥´¸ Éμ· μÉ³¥´Ö¥É ·¥§Ê²ÓÉ ÉÒ · ¸¸³ É·¨¢ ¥³μ° Ìμ·¥μ£· Ë¨¨.

<choreography name= "QuoteAndOrder" isolation= "dirty-write"
root= "true">
<relationship type= "GetQuote"/>
<relationship type= "PlaceOrder"/>
<variableDefinitions>

<variable name= "rfq" mutable= "false" free= "false"
informationType= "quoteRequest"
silentAction= "false"/>

<variable name= "quoteForm" mutable= "true"
free= "false" informationType= "quoteDocument"
silentAction= "true" role= "supplier"/>

<variable name= "quote" mutable= "true" free= "false"
informationType= "quoteDocument"
silentAction= "false"/>

</variableDefinitions>
<sequence> ... activities ... </sequence>
<exception name= "NoAction">

<workunit block= "false" repeat= "false"
name= "NoAction" guard= "true">
<noAction role= "customer"/>

</workunit>
</exception>
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<finalizer name= "None">
<workunit block= "false" repeat= "false"

name= "None"
guard= "true">
<noAction role= "customer"/>

</workunit>
</finalizer>

</choreography>

� ±¥É ¸μ¤¥·¦¨É ´¥¸±μ²Ó±μ Ìμ·¥μ£· Ë¨° ¨ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μ¡Ñ¥¤¨´¥-
´¨Ö μ¡Ð¥° ¨´Ëμ·³ Í¨¨ μ¡μ ¢¸¥Ì ¸μ¤¥·¦ Ð¨Ì¸Ö ¢ ´¥³ Ìμ·¥μ£· Ë¨ÖÌ. � ±¥É
μ¶¨¸Ò¢ ¥É É¨¶Ò ·μ²¥°, ±μÉμ·Ò¥ μ¡² ¤ ÕÉ ¶μ¢¥¤¥´¨¥³ ¨ É¨¶ ³¨ μÉ´μÏ¥´¨Ö
³¥¦¤Ê ¤¢Ê³Ö É¨¶ ³¨ ·μ²¨. ’¨¶Ò μÉ´μÏ¥´¨Ö § ¤ ÕÉ ¶μ¤³´μ¦¥¸É¢μ ·μ²¥° ¶μ-
¢¥¤¥´¨Ö, ±μÉμ·μ¥ ¶·μÖ¢²Ö¥É¸Ö ¤ ´´Ò³ μÉ´μÏ¥´¨¥³. ‚ ±μ´¥Î´μ³ ¨Éμ£¥ ¶ ±¥É
³μ¦¥É ¸μ¤¥·¦ ÉÓ μ¶¨¸ ´¨¥ É¨¶μ¢ ÊÎ ¸É´¨±μ¢, ±μÉμ·μ¥ μ¸ÊÐ¥¸É¢²Ö¥É ²μ£¨Î¥-
¸±ÊÕ £·Ê¶¶¨·μ¢±Ê ·μ²¥°. Š ¦¤ Ö ·μ²Ó ¢ÒÖ¢²Ö¥É ¶μ ±· °´¥° ³¥·¥ μ¤´μ ¶μ¢¥¤¥-
´¨¥. �É´μÏ¥´¨¥ § ¤ ¥É ¤¢¥ ·μ²¨ ¨ ¶μ¤³´μ¦¥¸É¢μ ¶μ¢¥¤¥´¨Ö ¤²Ö ± ¦¤μ° ·μ²¨
¸·¥¤¨ ¶μ¤³´μ¦¥¸É¢, ¨¸¶μ²Ó§ÊÕÐ¨Ì¸Ö ¢ ÔÉμ° ·μ²¨. Š ¦¤Ò° ÊÎ ¸É´¨± ³μ¦¥É
¨£· ÉÓ μ¶·¥¤¥²¥´´μ¥ ³´μ¦¥¸É¢μ ·μ²¥° ¸ μ¶·¥¤¥²¥´´Ò³¨ ¶μ¤³´μ¦¥¸É¢ ³¨ ¶μ-
¢¥¤¥´¨Ö ¤²Ö ± ¦¤μ° ¨§ ÔÉ¨Ì ·μ²¥°. ’¨¶Ò ÊÎ ¸É´¨±μ¢ μ¶·¥¤¥²ÖÕÉ¸Ö ´  Ê·μ¢´¥
¶ ±¥É , ´μ ´¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢ Ìμ·¥μ£· Ë¨ÖÌ ¨ ¤¥ÖÉ¥²Ó´μ¸ÉÖÌ. WS-CDL ´¥
· ¸¸³ É·¨¢ ¥É · §¢¥·É±Ê ¸É É¨Î´μ£μ ¶·μ¥±É  (·μ²¨, ¶μ¢¥¤¥´¨Ö, μÉ´μÏ¥´¨Ö ¨
ÊÎ ¸É´¨±¨) ¢μ ¢·¥³Ö ¨¸¶μ²´¥´¨Ö ¤²Ö ¶μ¸É ¢Ð¨±μ¢ ¸¥·¢¨¸μ¢ ¨ ±μ´±·¥É´ÒÌ
¸¥·¢¨¸μ¢.

<package name= "Buying"
xmlns= "http://www.w3.org/2004/10/ws-chor/cdl/"

...
<roleType name= "supplier">

<behavior interface= "Supplier.wsdl" name=
"ReceiveRFQ"/>

<behavior interface= "Supplier.wsdl" name=
"ReceivePO"/>

</roleType>
<roleType name= "customer">

<behavior interface= "Customer.wsdl"
name= "ReceiveQuote"/>

<behavior interface= "Customer.wsdl"
name= "ReceivePaymentRequest"/>

</roleType>
<relationshipType name="GetQuote">

<role type= "supplier" behavior= "ReceiveRFQ"/>
<role type= "customer" behavior= "Receive

Quote"/>
</relationshipType>
<relationshipType name="PlaceOrder">

<role type= "supplier" behavior= "ReceivePO"/>
<role type= "customer" behavior= "ReceivePayment
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Request"/>
</relationshipType>
<participantType name= "CustomerA">

<role type= "customer"/>
</participantType>
<participantType name= "SupplierB">

<role type= "supplier"/>
<role type= "customer"/>

</participantType>
...
</package>

�¥¸³μÉ·Ö ´  Éμ, ÎÉμ ¢¸¥ Ô²¥³¥´ÉÒ WS-CDL ¨³¥ÕÉ Ê´¨± ²Ó´Ò¥ ¨³¥´ ,
³´μ£¨¥ ¨§ ´¨Ì (Ìμ·¥μ£· Ë¨¨, ¤¥ÖÉ¥²Ó´μ¸É¨, ·μ²¨, μÉ´μÏ¥´¨Ö ¨ ± ´ ²Ò) ´Ê-
¦¤ ÕÉ¸Ö ¢ Ê´¨± ²Ó´ÒÌ ¨¤¥´É¨Ë¨± Éμ· Ì Ô±§¥³¶²Ö·μ¢ ¢μ ¢·¥³Ö ¨¸¶μ²´¥´¨Ö.
� ¶·¨³¥·, ¥¸²¨ ¢ Ìμ·¥μ£· Ë¨¨ ¶·¨³¥´Ö¥É¸Ö ¢§ ¨³μ¤¥°¸É¢¨¥ ¸ ¶ · ²²¥²Ó´μ°
¤¥ÖÉ¥²Ó´μ¸ÉÓÕ ´  § ¶Ê¸± § ± §μ¢ ´¥¸±μ²Ó±¨³ ¶μ¸É ¢Ð¨± ³, Éμ ´Ê¦¥´ ³¥Ì -
´¨§³ Ê¢Ö§±¨ ¸μμ¡Ð¥´¨°-μÉ¢¥Éμ¢ ¸ Ô±§¥³¶²Ö· ³¨ ¶ · ²²¥²Ó´μ° ¤¥ÖÉ¥²Ó´μ¸É¨.

�μ²ÊÎ¥´μ 23 ¤¥± ¡·Ö 2010 £.
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