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

‘²μ¦´Ò¥ ¸μ¢·¥³¥´´Ò¥ ¸¨¸É¥³Ò  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ (‘��) Ö¢²Ö-
ÕÉ¸Ö · ¸¶·¥¤¥²¥´´Ò³¨ ±μ³¶μ´¥´É´Ò³¨ ¸¨¸É¥³ ³¨. ”Ê´±Í¨μ´ ²Ó´μ¸ÉÓ ¨ ¨´Ëμ·-
³ Í¨Ö μ¤´¨Ì ±μ³¶μ´¥´Éμ¢ ¤μ²¦´  ¡ÒÉÓ ¤μ¸ÉÊ¶´  ¤·Ê£¨³. ˆ¸¶μ²Ó§μ¢ ´¨¥  ²£μ-
·¨É³μ¢ RPC ¢¢μ¤¨É ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢ ¨ ¢Ò¶μ²´Ö¥É¸Ö ¸¨´Ì·μ´´μ ¶μ ¸Ì¥³¥
®μ¤¨´ ¸ μ¤´¨³¯, ÎÉμ § É·Ê¤´Ö¥É ·¥ ²¨§ Í¨Õ ¸¨¸É¥³ ·¥ ²Ó´μ£μ ¢·¥³¥´¨. � §· ¡μ-
É ´´ Ö ¸·¥¤  μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ DiCME ¨¸¶μ²Ó§Ê¥É ´μ¢Ò°
³¥Éμ¤ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ¨ Ö¢²Ö¥É¸Ö ³μÐ´Ò³ ¨´¸É·Ê³¥´Éμ³ ¨´É¥£· Í¨¨
±μ³¶μ´¥´Éμ¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨³  ¢Éμ³ É¨Î¥¸±ÊÕ ±μ³¶μ´μ¢±Ê ‘�� ¨ ¢μ§³μ¦´μ¸ÉÓ
¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤  ±μ³¶μ´¥´Éμ¢ ¢ · §²¨Î´ÒÌ Ô±¸¶¥·¨³¥´É Ì ¡¥§ ·¥¤ ±É¨·μ¢ -
´¨Ö μ¸É ²Ó´ÒÌ ¸μ¸É ¢²ÖÕÐ¨Ì ¸¨¸É¥³Ò.

� ¡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. P13-2013-91
DiCME Å Distributed Components Messaging Environment
for Low Energy Physics Experiments Automation

Complicated modern experiments automation systems (EAS) are component-
based distributed systems. Functionality and data of some components should be
available to others. RPC algorithms introduce hard components coupling and are
executed synchronously in a ®one-to-one¯ mode, which complicates the implemen-
tation of real-time systems. The designed layer for inter-process communication
DiCME uses a new method of dynamic binding and is a powerful tool for automatic
integration of components that provides the use of the EAS components code in
different experiments without editing the other parts of the system.

The investigation has been performed in accordance with the protocol on the
collaboration between the Frank Laboratory of Neutron Physics, JINR, and University
®Dubna¯ on the development of the EAS programming methods.

Preprint of the Joint Institute for Nuclear Research. Dubna, 2013



‘μ¢·¥³¥´´Ò¥ ¸¨¸É¥³Ò  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ (‘��) ·¥ ²¨§ÊÕÉ¸Ö
¢ ¢¨¤¥ · ¸¶·¥¤¥²¥´´ÒÌ ¶·¨²μ¦¥´¨°, ¢ ±μÉμ·ÒÌ ´¥μ¡Ìμ¤¨³  μ·£ ´¨§ Í¨Ö ¢§ -
¨³μ¤¥°¸É¢¨Ö ³¥¦¤Ê ¶·μÍ¥¸¸ ³¨ (IPC Å InterProcess Communication), ¢Ò¶μ²-
´Ö¥³Ò³¨ ´  · §´ÒÌ �‚Œ (¢μ§³μ¦´μ, ¨ ´  · §´μ·μ¤´ÒÌ ¶·μÍ¥¸¸μ· Ì). ‚§ -
¨³μ¤¥°¸É¢¨¥ ¸¢μ¤¨É¸Ö ± ¨¸¶μ²Ó§μ¢ ´¨Õ ËÊ´±Í¨μ´ ²Ó´μ¸É¨ μ¤´μ£μ ¶·μÍ¥¸¸ 
¤·Ê£¨³ ¨ ¶¥·¥¤ Î¥ ¨´Ëμ·³ Í¨¨. ‚ ¦´μ μ¡¥¸¶¥Î¨ÉÓ ± ¦¤μ³Ê ¶·μÍ¥¸¸Ê ¶·μ-
§· Î´Ò° ¸¶μ¸μ¡ ¨¸¶μ²Ó§μ¢ ´¨Ö ¸·¥¤¸É¢ IPC. Œ´μ£¨¥ ¨§ ¸μ¢·¥³¥´´ÒÌ ¶·¨²μ-
¦¥´¨° ¨¸¶μ²Ó§ÊÕÉ ¤²Ö Í¥²¥° IPC É¥Ì´μ²μ£¨¨ RMI, CORBA, DCOM ¨ ¤·.
	 §μ¢Ò¥ ·¥ ²¨§ Í¨¨ ÔÉ¨Ì É¥Ì´μ²μ£¨° Ö¢²ÖÕÉ¸Ö ¢ ´¥±μÉμ·μ³ ·μ¤¥ · ¸Ï¨·¥-
´¨¥³ RPC (Remote Procedure Call), É ± ± ± ¶μ§¢μ²ÖÕÉ ¢Ò§¢ ÉÓ ³¥Éμ¤ Ê¤ -
²¥´´μ£μ μ¡Ñ¥±É , ±μÉμ·Ò°, ¶μ ¸· ¢´¥´¨Õ ¸ ±² ¸¸¨Î¥¸±¨³ RPC ¢ ±μ´Ë¨£Ê-
· Í¨¨ ±²¨¥´ÉÄ¸¥·¢¥·, μ¡¥¸¶¥Î¨¢ ¥É ²ÊÎÏÊÕ ¶·μ§· Î´μ¸ÉÓ. �¤´ ±μ, ± ± ¨
¢ RPC, ¢§ ¨³μ¤¥°¸É¢¨¥ ¶·μÍ¥¸¸μ¢ ¢Ò¶μ²´Ö¥É¸Ö ¶μ ¸Ì¥³¥ ®μ¤¨´ ¸ μ¤´¨³¯, ¢
´¥±μÉμ·ÒÌ É¥Ì´μ²μ£¨ÖÌ Å ¸¨´Ì·μ´´μ. „²Ö ‘�� ÔÉμ Ö¢²Ö¥É¸Ö μ£· ´¨Î¥´¨¥³,
É ± ± ± ¢ ¸¨¸É¥³ Ì ·¥ ²Ó´μ£μ ¢·¥³¥´¨ ¸μ¡ÒÉ¨Ö ¢μ§´¨± ÕÉ ¢ ¸²ÊÎ °´Ò¥ ³μ-
³¥´ÉÒ ¢·¥³¥´¨ ¨ ¸¨´Ì·μ´´μ¸ÉÓ ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·¨¢μ¤¨É ± ¶μÉ¥·Ö³ ¢·¥³¥´¨
´  μ¦¨¤ ´¨¥. „·Ê£μ¥ ¨ ¡μ²¥¥ ¢ ¦´μ¥ ¸¢μ°¸É¢μ Å ¸¶μ¸μ¡ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ-
´¥´Éμ¢. Š ± ¶· ¢¨²μ, ±μ³¶μ´¥´É´Ò¥ É¥Ì´μ²μ£¨¨ ¶·¥¤μ¸É ¢²ÖÕÉ ¢μ§³μ¦´μ¸ÉÓ
¸É É¨Î¥¸±μ£μ ¨ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö. „¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ-
´¥´Éμ¢ ‘�� Ö¢²Ö¥É¸Ö ±·¨É¨Î¥¸±¨³ ¸¢μ°¸É¢μ³, μÉ ±μÉμ·μ£μ § ¢¨¸¨É ¢μ§³μ¦-
´μ¸ÉÓ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤ . �¤´ ±μ ¸¶μ¸μ¡ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö-
§Ò¢ ´¨Ö, ¨¸¶μ²Ó§Ê¥³Ò° ¢ ¶μ¶Ê²Ö·´ÒÌ É¥Ì´μ²μ£¨ÖÌ (CORBA, DCOM ¨ ¤·.),
¤²Ö ‘�� Ö¢²Ö¥É¸Ö ¨§¡ÒÉμÎ´μ ¸²μ¦´Ò³ ¨ ³μ¦¥É ¡ÒÉÓ ¸ÊÐ¥¸É¢¥´´μ Ê¶·μÐ¥´,
¥¸²¨ ÊÎ¥¸ÉÓ ¸¶¥Í¨Ë¨±Ê ‘��. �É¨ (¨ ¤·Ê£¨¥) ¸μμ¡· ¦¥´¨Ö ¸É¨³Ê²¨·μ¢ ²¨ ¢Ò-
¶μ²´¥´¨¥ · §· ¡μÉ±¨ ¸¶¥Í¨ ²Ó´μ° ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö DiCME (Distributed
Components Messaging Environment) ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ‘��.

�¡² ¸ÉÓ ¨´É¥·¥¸μ¢  ¢Éμ·  Å  ¢Éμ³ É¨§ Í¨Ö ¸¶¥±É·μ³¥É·¨¨ ´¥°É·μ´μ¢
´  ·¥ ±Éμ·¥ ˆ	�-2 [1] ¨ Ê¸±μ·¨É¥²¥ ˆ�…� [2], ¶μÔÉμ³Ê ¶·μÍ¥¸¸ · §· -
¡μÉ±¨ DiCME, ¶·μ¥±É´Ò¥ ·¥Ï¥´¨Ö ¶·μ¨²²Õ¸É·¨·μ¢ ´Ò ´  ³ É¥·¨ ² Ì ¸¨-
¸É¥³  ¢Éμ³ É¨§ Í¨¨ ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì Ô±¸¶¥·¨³¥´Éμ¢. „ ´´ Ö · §· ¡μÉ± 
¢Ò¶μ²´¥´  ¢ μ¡Ð¥³ ¢¨¤¥ ¤²Ö ¸¨¸É¥³ ¸ ¸¥·¢¨¸μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨É¥±ÉÊ-
·μ° (SOA) [3] ¨ ¶·¨£μ¤´  ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ¸¨¸É¥³ Ì  ¢Éμ³ É¨§ Í¨¨ ¤²Ö
Ë¨§¨±¨ ´¨§±¨Ì Ô´¥·£¨° ¨ ¢ ¤·Ê£¨Ì ¶·μ¡²¥³´ÒÌ μ¡² ¸ÉÖÌ.
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1. �‘��…���‘’ˆ ‘��,
‚‹ˆŸ�™ˆ… �� �‹ƒ��ˆ’Œ› ‘�…„› ‚‡�ˆŒ�„…‰‘’‚ˆŸ

�  μ¸´μ¢ ´¨¨  ´ ²¨§  ¸μ¸É ¢  ËÊ´±Í¨°, ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ · §²¨Î´ÒÌ ‘��,
¢ · ¡μÉ¥ [4] ¸Ëμ·³Ê²¨·μ¢ ´Ò ¤¢¥ μ¸´μ¢´Ò¥ £·Ê¶¶Ò ±μ³¶μ´¥´Éμ¢ ‘�� ¶μ
¶·¨´ ¤²¥¦´μ¸É¨ ± ²μ£¨±¥ ¶·¨²μ¦¥´¨Ö:

1) ¡ §μ¢Ò¥ ±μ³¶μ´¥´ÉÒ c ¤¥É¥·³¨´¨·μ¢ ´´Ò³ Ì · ±É¥·μ³ ¢§ ¨³μ¤¥°-
¸É¢¨Ö, ·¥ ²¨§ÊÕÐ¨¥ μ¸´μ¢´ÊÕ § ¤ ÎÊ Ô±¸¶¥·¨³¥´É  (¡ §μ¢ÊÕ ²μ£¨±Ê) Å ¶μ²Ê-
Î¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ; ÔÉμ ¨´É¥·Ë¥°¸Ò ¶μ²Ó§μ¢ É¥²Ö, ¶·μ£· ³³ 
Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³, ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ê¸²μ¢¨Ö³¨ Ô±¸¶¥·¨³¥´É 
¨ ¶μ¤¸¨¸É¥³Ò ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ (DAQ Å ¢¢μ¤, ¶·¥μ¡· §μ¢ ´¨¥,  ·Ì¨¢¨·μ-
¢ ´¨¥ ¶μÉμ±  ¤ ´´ÒÌ);

2) ±μ³¶μ´¥´ÉÒ (¨ ´¥±μÉμ·Ò¥ ³¥Éμ¤Ò ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢), ·¥ ²¨§ÊÕ-
Ð¨¥ ¢¸¶μ³μ£ É¥²Ó´ÊÕ ²μ£¨±Ê Å ¸¥·¢¨¸´Ò¥ ËÊ´±Í¨¨, μ¡· ¡μÉ±Ê ´¥ÏÉ É´ÒÌ
¸¨ÉÊ Í¨° ¨ ¤·., ´¥ ¢²¨ÖÕÐ¨¥ (¢ ÏÉ É´ÒÌ Ê¸²μ¢¨ÖÌ) ´  ¢Ò¶μ²´¥´¨¥ μ¸´μ¢´μ°
§ ¤ Î¨.

• · ±É¥·´Ò¥ μ¸μ¡¥´´μ¸É¨ ¸¶μ¸μ¡  ¢§ ¨³μ¤¥°¸É¢¨Ö £·Ê¶¶Ò ¡ §μ¢ÒÌ ±μ³-
¶μ´¥´Éμ¢ ¸²¥¤ÊÕÐ¨¥:

• ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö μ¶·¥¤¥²¥´  ¡ §μ¢μ° ²μ£¨±μ° Ô±¸¶¥·¨³¥´É  ¨ Ë¨±-
¸¨·μ¢ ´ ;

• ¸¶μ¸μ¡ ¢§ ¨³μ¤¥°¸É¢¨Ö ®μ¤¨´ ± μ¤´μ³Ê¯;
• ¢ ¶·μÍ¥¸¸¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ±²¨¥´É § ¶· Ï¨¢ ¥É ¢Ò¶μ²´¥´¨¥ ³¥Éμ¤  ¨

´Ê¦´  £ · ´É¨·μ¢ ´´ Ö ¤μ¸É ¢±  ¸μμ¡Ð¥´¨° Å § ¶·μ¸  ±²¨¥´É  ¨ μÉ¢¥É 
¸¥·¢¨¸ ;

• ¢ ± Î¥¸É¢¥ μÉ¢¥É  (·¥§Ê²ÓÉ É  ¢Ò§μ¢  ³¥Éμ¤ ) ±²¨¥´ÉÊ ´Ê¦¥´ Éμ²Ó±μ
¸¨£´ ² μ § ¢¥·Ï¥´¨¨ ¢Ò¶μ²´¥´¨Ö § ¶·μ¸ ;

• ´¥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;
³Ò ³μ¦¥³ ¨³¥ÉÓ ¤¥²μ ¸μ ¸² ¡μ ¸¢Ö§ ´´Ò³¨ ±μ³¶μ´¥´É ³¨.

ƒ·Ê¶¶  ±μ³¶μ´¥´Éμ¢, ·¥ ²¨§ÊÕÐ¨Ì ¢¸¶μ³μ£ É¥²Ó´ÊÕ ²μ£¨±Ê, ³μ¦¥É ¢§ -
¨³μ¤¥°¸É¢μ¢ ÉÓ ¶μ ¤·Ê£¨³ ¶· ¢¨² ³:

• ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ´¥ Ë¨±¸¨·Ê¥É¸Ö;
• ¸¶μ¸μ¡ ¢§ ¨³μ¤¥°¸É¢¨Ö ®μ¤¨´ ± μ¤´μ³Ê¯;
• ¢ ¸μ¸É ¢¥ £·Ê¶¶Ò ¤¢  É¨¶  ±μ³¶μ´¥´Éμ¢ Å ¨¸ÉμÎ´¨±¨ ¨ ¶μÉ·¥¡¨É¥²¨

¨´Ëμ·³ Í¨¨; ¢ ¶·μÍ¥¸¸¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´ÉÒ-¨¸ÉμÎ´¨±¨ ¶Ê¡²¨±ÊÕÉ
¨´Ëμ·³ Í¨Õ,   ´¥ ¢Ò§Ò¢ ÕÉ ³¥Éμ¤Ò ¶μÉ·¥¡¨É¥²¥°;

• ¨¸ÉμÎ´¨± ³μ¦¥É ¶Ê¡²¨±μ¢ ÉÓ ¨´Ëμ·³ Í¨Õ · §²¨Î´μ£μ É¨¶  ( ¤·¥¸  Ô±¸-
¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¨´Ëμ·³ Í¨Õ μ ¸μ¸ÉμÖ´¨¨ Ê§²μ¢ Ê¸É ´μ¢±¨, ¤¨ £´μ-
¸É¨Î¥¸±¨¥ ¸μμ¡Ð¥´¨Ö ¨ ¤·.); ¶μÉ·¥¡¨É¥²Õ É·¥¡Ê¥É¸Ö ¨´Ëμ·³ Í¨Ö μ¶·¥¤¥²¥´-
´μ£μ É¨¶ , ¶μÉ·¥¡¨É¥²¥° ¨´Ëμ·³ Í¨¨ ²Õ¡μ£μ É¨¶  ³μ¦¥É ¡ÒÉÓ ´¥¸±μ²Ó±μ
²¨¡μ ´¨ μ¤´μ£μ Å Ë ±É ´¥¢μ¸É·¥¡μ¢ ´´μ¸É¨ ÔÉμ° ¨´Ëμ·³ Í¨¨ ´¥ ¢²¨Ö¥É ´ 
¢Ò¶μ²´¥´¨¥ ¡ §μ¢μ° ²μ£¨±¨ Ô±¸¶¥·¨³¥´É .
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‘·¥¤¸É¢  μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¤μ²¦´Ò μ¡¸²Ê¦¨¢ ÉÓ ¢¸¥ ¶·μÍ¥¸¸Ò
¨ ¢¸¥ ¢ ·¨ ´ÉÒ ¨Ì  ±É¨¢´μ¸É¨ ¢ ¶·¨±² ¤´μ° ¸¨¸É¥³¥ ·¥ ²Ó´μ£μ ¢·¥³¥´¨.
Š ¸·¥¤¸É¢ ³ μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ ¢Ò¤¢¨£ ÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥
É·¥¡μ¢ ´¨Ö:

1)  ¢Éμ³ É¨Î¥¸±¨° ¶μ¨¸± ¨ ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢;  ¢-
Éμ³ É¨Î¥¸±¨° ¶μ¨¸± ¸ÊÐ¥¸É¢¥´´μ Ê²ÊÎÏ ¥É Ô±¸¶²Ê É Í¨μ´´Ò¥ ¸¢μ°¸É¢  ¸¨-
¸É¥³Ò;

2)  ¸¨´Ì·μ´´Ò° ³¥Ì ´¨§³ ¢Ò§μ¢  ³¥Éμ¤μ¢, É ± ± ± ¶·¨ ¸¨´Ì·μ´´μ³ ¢Ò-
§μ¢¥ ¸´¨¦ ¥É¸Ö ¸±μ·μ¸ÉÓ ¢Ò¶μ²´¥´¨Ö ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö (¨ ¶·μ¶Ê¸±´ Ö ¸¶μ-
¸μ¡´μ¸ÉÓ),   É ±¦¥ Ê¸²μ¦´Ö¥É¸Ö ¶·μ£· ³³¨·μ¢ ´¨¥ ¸¨¸É¥³Ò ·¥ ²Ó´μ£μ ¢·¥-
³¥´¨, £¤¥ ¶·μÍ¥¸¸Ò ¢Ò¶μ²´ÖÕÉ¸Ö μ¤´μ¢·¥³¥´´μ, ¨ ¸μ¡ÒÉ¨Ö, É·¥¡ÊÕÐ¨¥ μ¡· -
¡μÉ±¨, ¢μ§´¨± ÕÉ  ¸¨´Ì·μ´´μ;

3) ¢μ§³μ¦´μ¸ÉÓ ¶¥·¥¤ ÉÓ ¨´Ëμ·³ Í¨Õ ´¥¸±μ²Ó±¨³ ¤·Ê£¨³ ¶·μÍ¥¸¸ ³;
4) μ¤´  ¨ É  ¦¥ ¸·¥¤  ¢§ ¨³μ¤¥°¸É¢¨Ö ¤μ²¦´  μ¡· ¡ ÉÒ¢ ÉÓ ¢¸¥ μ¡³¥´Ò ¢

· ³± Ì ‘��, É ± ± ± £μ³μ£¥´´ÊÕ ¸¨¸É¥³Ê ´ ³´μ£μ ²¥£Î¥ ¶·μ£· ³³¨·μ¢ ÉÓ ¨
¶μ¤¤¥·¦¨¢ ÉÓ;

5) ¶·μ§· Î´μ¸ÉÓ ¢§ ¨³μ¤¥°¸É¢¨° ¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥; £¤¥ ¡Ò ´¨
¨¸¶μ²´Ö²¸Ö ¶·μÍ¥¸¸, μ´ ¤μ²¦¥´ ¨³¥ÉÓ ¢μ§³μ¦´μ¸ÉÓ ¢§ ¨³μ¤¥°¸É¢μ¢ ÉÓ ¸ ²Õ-
¡Ò³ ¶·μÍ¥¸¸μ³ ¢ ¸¨¸É¥³¥, ¨¸¶μ²Ó§ÊÖ ¥¤¨´Ò° ³¥Ì ´¨§³, ±μÉμ·Ò° ´¥ § ¢¨¸¨É
μÉ · §³¥Ð¥´¨Ö ¶·μÍ¥¸¸μ¢;

6) ¢μ§³μ¦´μ¸ÉÓ ¶¥·¥³¥Ð¥´¨Ö ¶·μÍ¥¸¸  ¸ μ¤´μ° ³ Ï¨´Ò ´  ¤·Ê£ÊÕ; ÔÉμ
μ¡²¥£Î¨É Ê¸É· ´¥´¨¥  ¢ ·¨°´ÒÌ ¸¨ÉÊ Í¨°, ¶·¨¢μ¤ÖÐ¨Ì ± ¢ÒÌμ¤Ê ¨§
¸É·μÖ �‚Œ;

7) ¨´É¥·Ë¥°¸ ±μ³¶μ´¥´É  ´¥ ¤μ²¦¥´ § ¢¨¸¥ÉÓ μÉ £· ´¨Í �‚Œ Å ±μ¤
¤μ²¦¥´ ¡ÒÉÓ μ¤¨´ ±μ¢ ¶·¨ μ¡· Ð¥´¨¨ ± ¶·μÍ¥¸¸Ê ´  Éμ° ¦¥ ³ Ï¨´¥ ¨²¨ ´ 
¤·Ê£μ°, ¢ Éμ³ Î¨¸²¥ ¨´μ£μ É¨¶ ;

8) ¶μÉ¥·Ö ¶·μÍ¥¸¸ , �‚Œ ¨²¨ · §·Ò¢ ¸¥É¥¢μ° ¸¢Ö§¨ ´¥ ¤μ²¦´Ò ¶·¨¢μ¤¨ÉÓ
± · §·ÊÏ¥´¨Õ μ¸É ²Ó´μ° Î ¸É¨ ¸¨¸É¥³Ò;

9)  ¢Éμ³ É¨Î¥¸± Ö  ¤ ¶É Í¨Ö ± ¨¸¶μ²Ó§Ê¥³μ° ±μ´Ë¨£Ê· Í¨¨.
�¥ ²¨§ Í¨Ö ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö, μÉ¢¥Î ÕÐ¥° ¶¥·¥Î¨¸²¥´´Ò³ É·¥¡μ-

¢ ´¨Ö³, §´ Î¨É¥²Ó´μ Ê¶·μ¸É¨É · §· ¡μÉ±Ê, μ¡²¥£Î¨É Ô±¸¶²Ê É Í¨Õ ¨ · §¢¨-
É¨¥ ‘��, Ê²ÊÎÏ¨É ÔËË¥±É¨¢´μ¸ÉÓ ¨ ´ ¤¥¦´μ¸ÉÓ ¶·¨±² ¤´μ° ¸¨¸É¥³Ò.

2. 	��…Š’�›… �…˜…�ˆŸ

2.1.ˆ§¢¥¸É´Ò¥ ·¥Ï¥´¨Ö.
DIM. �·¨¢¥¤¥´´μ³Ê ¸μ¸É ¢Ê É·¥¡μ¢ ´¨° ¢ ´¥±μÉμ·μ° ¸É¥¶¥´¨ ¸μμÉ¢¥É-

¸É¢Ê¥É ¸·¥¤  ¢§ ¨³μ¤¥°¸É¢¨Ö DIM (Distributed Information Management) [5].
�¤´ ±μ ÔÉ  ¸·¥¤ , ¶·¥¤´ §´ Î¥´´ Ö ¤²Ö Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨°, ¨¸¶μ²Ó§Ê-
¥É¸Ö ¢ ±·Ê¶´ÒÌ ¸¨¸É¥³ Ì (´ ¶·¨³¥·, ¢ [6, 7] Å ¸μÉ´¨ �‚Œ, ÉÒ¸ÖÎ¨ ±μ³¶μ-
´¥´Éμ¢) ¨ ¨³¥¥É ¸²¥¤ÊÕÐ¨¥ μ¸μ¡¥´´μ¸É¨:
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• ¢¢¥¤¥´Ò ¤¢ÊÌÊ·μ¢´¥¢Ò¥ ¸¶¨¸±¨ ¸¥·¢¥·μ¢, ÎÉμ Ö¢²Ö¥É¸Ö ¨§¡ÒÉμÎ´Ò³ ¤²Ö
§ ¤ Î Ë¨§¨±¨ ´¨§±¨Ì Ô´¥·£¨°;

• § ¶μ²´¥´¨¥ ¸¶¨¸±μ¢ ¸¥·¢¥·μ¢ (±μ´Ë¨£Ê·¨·μ¢ ´¨¥) ¢Ò¶μ²´Ö¥É¸Ö · §· -
¡μÉÎ¨± ³¨, ¢ ¸¢Ö§¨ ¸ Î¥³ É·¥¡Ê¥É¸Ö ¶¥·¸μ´ ² ¸μ¶·μ¢μ¦¤¥´¨Ö, ¢μ§´¨± ¥É ¨¸-
ÉμÎ´¨± μÏ¨¡μ± μ¶¥· Éμ· ;

• § ¶μ²´¥´¨¥ ¸¶¨¸±μ¢ ¸¥·¢¥·μ¢ · §· ¡μÉÎ¨± ³¨ ¢´μ¸¨É ¸É É¨Î¥¸±ÊÕ ¸¢Ö-
§ ´´μ¸ÉÓ, ¢ ·¥§Ê²ÓÉ É¥ ·¥ ²¨§ Í¨Ö ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö É¥·Ö¥É Ê´¨¢¥·¸ ²Ó-
´μ¸ÉÓ ¨ ÊÌÊ¤Ï ÕÉ¸Ö Ê¸²μ¢¨Ö ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤  ±μ³¶μ´¥´Éμ¢;
¤²Ö Ê´¨± ²Ó´ÒÌ ¸¨¸É¥³ [6, 7 ¨ ¤·.] ¶μÉ¥·Ö ¢μ§³μ¦´μ¸É¨ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó-
§μ¢ ´¨Ö ±μ¤  ´¥ ¨³¥¥É §´ Î¥´¨Ö, ´μ ¶·μÉ¨¢μ·¥Î¨É ¶μ¸É ´μ¢±¥ § ¤ Î¨ ¢ ¤ ´´μ°
· ¡μÉ¥;

• ´¥ ÊÎ¨ÉÒ¢ ¥É¸Ö ¸¶¥Í¨Ë¨±  ‘�� ¤²Ö Ë¨§¨±¨ ´¨§±¨Ì Ô´¥·£¨°, ¸μμÉ¢¥É-
¸É¢¥´´μ, ´¥É · §¤¥²¥´¨Ö ±μ³¶μ´¥´Éμ¢ ¶μ ¶·¨´ ¤²¥¦´μ¸É¨ ± ¡ §μ¢μ° ¨ ¢¸¶μ-
³μ£ É¥²Ó´μ° ²μ£¨±¥, ¨ ÔÉμ Ê¸²μ¦´Ö¥É · §¢¨É¨¥ ¶·¨±² ¤´μ° ¸¨¸É¥³Ò,   É ±¦¥
Ê³¥´ÓÏ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤  ±μ³¶μ´¥´Éμ¢.

CORBA. �¤´  ¨§ ¢ ¦´¥°Ï¨Ì Ì · ±É¥·¨¸É¨± ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö Å
¸¶μ¸μ¡ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨° ´μ·³ ²Ó´μ¥ ËÊ´±Í¨μ´¨·μ-
¢ ´¨¥ ¶·¨²μ¦¥´¨Ö. „²Ö ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ³´μ£μ±· É´μ¥
¨§³¥´¥´¨¥ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¸¢μ°¸É¢¥´´μ ¸ ³μ³Ê ¶·μÍ¥¸¸Ê Ô±¸¶¥·¨-
³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. �μÔÉμ³Ê ¤²Ö ‘�� ´Ê¦¥´ ³¥Ì ´¨§³, μ¡¥¸¶¥Î¨¢ -
ÕÐ¨° ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¨§³¥´¥´¨Ö³¨
¡ §μ¢μ° ²μ£¨±¨ Ô±¸¶¥·¨³¥´É . � ¨¡μ²¥¥ ¶μ¶Ê²Ö·´ Ö ±μ³¶μ´¥´É´ Ö É¥Ì´μ²μ-
£¨Ö CORBA [8] ·¥ ²¨§Ê¥É ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ Î¥·¥§ ¸¶¥Í¨ ²Ó´Ò° ´ ¡μ·
¸·¥¤¸É¢: DII (Dynamic Invocation Interface) ´  ¸Éμ·μ´¥ ±²¨¥´É  ¨ DSI (Dynamic
Skeleton Interface) ´  ¸Éμ·μ´¥ ¸¥·¢¥· . —¥·¥§ ÔÉ¨ ¨´É¥·Ë¥°¸Ò ¤²Ö ´ ¸É·μ°±¨
± ¦¤μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ·Ö¤ ¢Ò§μ¢μ¢, ¢μ ¢·¥³Ö ±μÉμ·ÒÌ ¢ÒÖ¸-
´ÖÕÉ¸Ö ¨³Ö ³¥Éμ¤  ¸¥·¢¥· , É¨¶Ò ¨ §´ Î¥´¨Ö ¥£μ  ·£Ê³¥´Éμ¢, É¨¶ ·¥§Ê²ÓÉ É ,
¢Ò¶μ²´Ö¥É¸Ö ¢Ò§μ¢ ³¥Éμ¤  ¨ ¶μ²ÊÎ¥´¨¥ ·¥§Ê²ÓÉ É . ‚ ¨Éμ£¥ ¶·¨ ¨¸¶μ²Ó§μ¢ -
´¨¨ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ¶μ É¥Ì´μ²μ£¨¨ CORBA μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸²¥-
¤ÊÕÐ¥¥:

• ¤²Ö ¶μ¤¤¥·¦±¨ ¸Í¥´ ·¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±²¨¥´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¢. ˆ¸¶μ²Ó§μ¢ ´¨¥ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö
É·¥¡Ê¥É ¤μ¶μ²´¨É¥²Ó´μ ´¥¸±μ²Ó±μ ¸μÉ¥´ μ¶¥· Éμ·μ¢;

• ¶·μÍ¥¸¸ ¢§ ¨³μ¤¥°¸É¢¨Ö § ´¨³ ¥É μ±μ²μ 130 ³¸, ÎÉμ ¢ ∼ 40 · § ³¥¤²¥´-
´¥¥ Ô±¢¨¢ ²¥´É´μ£μ ¢Ò§μ¢  ¶·¨ ¸É É¨Î¥¸±μ³ ¸¢Ö§Ò¢ ´¨¨ [8].

‚¸¥ ÔÉμ ¢¥¤¥É ± ÊÌÊ¤Ï¥´¨Õ Ê¸²μ¢¨° ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤ , ¨
ÔÉμ Ö¢²Ö¥É¸Ö ·¥Ï ÕÐ¨³ ¤μ¢μ¤μ³ ¶·μÉ¨¢ ¸¢Ö§Ò¢ ´¨Ö ¶μ É¥Ì´μ²μ£¨¨ CORBA
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¢ ‘��. �É·¨Í É¥²Ó´ Ö μÍ¥´±  ¸¢μ¥£μ μ¶ÒÉ  ¶·¨³¥´¥´¨Ö CORBA ¶·¨ · §· -
¡μÉ±¥ ‘�� ¤ ´  É ±¦¥ ¢ · ¡μÉ¥ [9].

‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ μ ¢Ò¶μ²´¥´¨¨ · §· ¡μÉ±¨ · ¸¶·¥-
¤¥²¥´´μ° ¸·¥¤Ò μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ DiCME, ÊÎ¨ÉÒ¢ -
ÕÐ¥° ¸¶¥Í¨Ë¨±Ê § ¤ Î  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨°.

� ¸¸³μÉ·¨³ ¢μ§³μ¦´μ¸É¨ μ·£ ´¨§ Í¨¨ ¸¢Ö§¨ ±μ³¶μ´¥´Éμ¢, ±μÉμ·Ò¥ ¢μ§-
´¨± ÕÉ ¢ ¸·¥¤¥, ¶·¥¤´ §´ Î¥´´μ° ¤²Ö ¢Ò¶μ²´¥´¨Ö Ô±¸¶¥·¨³¥´É .

2.2. ˆ´É¥·Ë¥°¸Ò ¨ ²μ£¨±  ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ‘��. „²Ö ¤¢ÊÌ
£·Ê¶¶ ±μ³¶μ´¥´Éμ¢ (¡ §μ¢ÒÌ ¨ ¢¸¶μ³μ£ É¥²Ó´ÒÌ) ³μ¦´μ μ¶·¥¤¥²¨ÉÓ (¨ Ë¨±-
¸¨·μ¢ ÉÓ ¨Ì ¸μ¸É ¢) ¢ ·¨ ´ÉÒ ¨´É¥·Ë¥°¸μ¢. „²Ö ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¤μ¸É -
ÉμÎ´Ò ¨´É¥·Ë¥°¸Ò, μ¡¥¸¶¥Î¨¢ ÕÐ¨¥:

• ¢Ò¶μ²´¥´¨¥ ³¥Éμ¤  ¸¥·¢¨¸  Å ¶¥·¥¤ ÎÊ § ¶·μ¸  ´  ¢Ò¶μ²´¥´¨¥ ¤¥°-
¸É¢¨Ö;

• ¶¥·¥¤ ÎÊ ¸¨£´ ²  μ § ¢¥·Ï¥´¨¨ ¢Ò¶μ²´¥´¨Ö ¤¥°¸É¢¨Ö;
• ¶Ê¡²¨± Í¨Õ ¨´Ëμ·³ Í¨¨,  ¤·¥¸μ¢ ´´μ° ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¥.
„²Ö Ê¤ ²¥´´μ£μ ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤  ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ±μ³¶μ´¥´ÉÒ ´¥-

¸±μ²Ó±¨³¨ · §²¨Î´Ò³¨ ¸¶μ¸μ¡ ³¨. ‚ CORBA ¨¸¶μ²Ó§Ê¥É¸Ö ¢Ò§μ¢ ³¥Éμ¤ .
„²Ö ÔÉμ£μ ´¥μ¡Ìμ¤¨³μ ¶·μ¨§¢¥¸É¨ ·Ö¤ μ¡· Ð¥´¨° ± ¡¨¡²¨μÉ¥±¥ ¨´É¥·Ë¥°¸μ¢
¨ ´¥¸±μ²Ó±μ μ¡· Ð¥´¨° ± ¤¨¸±Ê, ¨ ÔÉμ ¢Ò²¨¢ ¥É¸Ö ¢μ ³´μ¦¥¸É¢μ ³ Ï¨´´ÒÌ
Í¨±²μ¢. ‚ ¤ ´´μ° · ¡μÉ¥ ¢³¥¸Éμ ¢Ò§μ¢μ¢ ³¥Éμ¤μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö μ¡³¥´ ¸μ-
μ¡Ð¥´¨Ö³¨ ¸ ¶μ¸²¥¤ÊÕÐ¥° ¨´É¥·¶·¥É Í¨¥° ¸μμ¡Ð¥´¨Ö ¢ É¥²¥ ¸¥·¢¨¸ . �Éμ
¤ ¥É ¶·¥¨³ÊÐ¥¸É¢μ ¢ ¢¨¤¥ μÉ´μ¸¨É¥²Ó´μ° ´¥§ ¢¨¸¨³μ¸É¨ § ¶· Ï¨¢ ÕÐ¥£μ ¨
μÉ¢¥Î ÕÐ¥£μ ¸¥·¢¨¸μ¢. Web-¸¥·¢¨¸Ò, · ¡μÉ  ±μÉμ·ÒÌ μ¸´μ¢ ´  ´  μ¡³¥´¥
¸μμ¡Ð¥´¨Ö³¨, ¸² ¡μ ¸¢Ö§ ´Ò ³¥¦¤Ê ¸μ¡μ° ¨ ³μ£ÊÉ ´  μ¸´μ¢ ´¨¨ ¸μ¤¥·¦ ´¨Ö
¸μμ¡Ð¥´¨° ¶·¥¤¶·¨´¨³ ÉÓ Éμ ¨²¨ ¨´μ¥ ¤¥°¸É¢¨¥ (²¨¡μ ¢ ·¥§Ê²ÓÉ É¥ ¨´É¥·-
¶·¥É Í¨¨ ¸μμ¡Ð¥´¨Ö ´¥ ¶·¥¤¶·¨´¨³ ÉÓ ´¨± ±μ£μ).

‚ · ³± Ì ¡ §μ¢μ£μ ¸μ¸É ¢  ±μ³¶μ´¥´Éμ¢ ¶·¨¸ÊÉ¸É¢ÊÕÉ ±μ³¶μ´¥´ÉÒ · §-
´ÒÌ É¨¶μ¢. ˆ´Ëμ·³ Í¨Ö μ É¨¶¥ ±μ³¶μ´¥´É  (μ ¥£μ ËÊ´±Í¨μ´ ²Ó´μ³ ´ §´ -
Î¥´¨¨) ³μ¦¥É ¢ ·Ó¨·μ¢ ÉÓ ¸¶μ¸μ¡ ¶μ¨¸±  ±μ³¶μ´¥´É  ¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ¨´-
É¥·Ë¥°¸ ,   ¨´Ëμ·³ Í¨Ö μ É¨¶¥ ¸μμ¡Ð¥´¨Ö Å ¸¶μ¸μ¡ ¥£μ ¨´É¥·¶·¥É Í¨¨.
’ ±¨³ μ¡· §μ³, ¢§ ¨³μ¤¥°¸É¢¨¥ ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ³μ¦¥É μ¡¸²Ê¦¨¢ ÉÓ¸Ö
μ¤´¨³ ¨´É¥·Ë¥°¸μ³, μ¡¥¸¶¥Î¨¢ ÕÐ¨³ ¶¥·¥¤ ÎÊ É¥±¸Éμ¢μ£μ ¸μμ¡Ð¥´¨Ö, ¸μ-
¤¥·¦ Ð¥£μ ¨¤¥´É¨Ë¨± Éμ·  ¤·¥¸ É , ¨´Ëμ·³ Í¨Õ μ É¨¶¥ ±μ³¶μ´¥´É  ¨ É¨¶¥
¸μμ¡Ð¥´¨Ö. ‚ ¸²ÊÎ ¥ Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ³¥Éμ¤  ¸μμ¡Ð¥´¨¥ ¤μ¶μ²´Ö¥É¸Ö ¸¶¨¸-
±μ³ ¶ · ³¥É·μ¢, ¶μ¸²¥ § ¢¥·Ï¥´¨Ö ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤  ±²¨¥´ÉÊ ¢μ§¢· Ð ¥É¸Ö
Éμ²Ó±μ ¸¨£´ ² ¸¨´Ì·μ´¨§ Í¨¨, · §·¥Ï ÕÐ¨° ¶·μ¤μ²¦¥´¨¥ · §¢¨É¨Ö ¡ §μ¢μ°
²μ£¨±¨. Šμ´±·¥É´ Ö ¨´Ëμ·³ Í¨Ö μ ·¥§Ê²ÓÉ É Ì ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤  (´ ¶·¨-
³¥·, ¸¶¨¸μ± § ·¥£¨¸É·¨·μ¢ ´´ÒÌ Ë °²μ¢ ¨ É. ¶.)  ¤·¥¸Ê¥É¸Ö ¢¸¶μ³μ£ É¥²Ó´μ°
²μ£¨±¥.

‚ ¸μ¸É ¢¥ ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ¢Ò¤¥²¥´Ò ¨¸ÉμÎ´¨±¨ ¨´Ëμ·-
³ Í¨¨ ¨ ¥¥ ¶μÉ·¥¡¨É¥²¨. ˆ¸ÉμÎ´¨±¨ ¢Ò· ¡ ÉÒ¢ ÕÉ, ´ ¶·¨³¥·, ¸²¥¤ÊÕÐÊÕ
¨´Ëμ·³ Í¨Õ:
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• ¸¨£´ ² μÉ± §  (NACK) ¶·¨ ¶·¨¥³¥ ¸μμ¡Ð¥´¨Ö ¨ ¤¥É ²¨§¨·ÊÕÐÊÕ ¨´-
Ëμ·³ Í¨Õ;

• ¸¨£´ ² μ ¢μ§´¨±´μ¢¥´¨¨ μÏ¨¡±¨ ¶·¨ ¢Ò¶μ²´¥´¨¨ ³¥Éμ¤  ¨ ¤¥É ²¨§¨·Ê-
ÕÐÊÕ ¨´Ëμ·³ Í¨Õ;

• ¨´Ëμ·³ Í¨Õ μ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ;
• ¶¥·¨μ¤¨Î¥¸±¨ ¶¥·¥¤ ¢ ¥³ÊÕ ¨´Ëμ·³ Í¨Õ μ ¸μ¸ÉμÖ´¨¨ ±μ´É·μ²¨·Ê¥³ÒÌ

μ¡Ñ¥±Éμ¢;
• ¨´Ëμ·³ Í¨Õ μ ¸μ¡ÒÉ¨¨, ¨§³¥´¥´¨¨ ¸μ¸ÉμÖ´¨Ö;
• ¤ ´´Ò¥ ³μ´¨Éμ·¨´£  μ¡Ñ¥±Éμ¢ ¨ ¤·.
�¥É ´¥μ¡Ìμ¤¨³μ¸É¨, ÎÉμ¡Ò ¶μÉ·¥¡¨É¥²¨ ¨´Ëμ·³ Í¨¨ ¨³¥²¨ Ö¢´μ£μ ±²¨-

¥´É ,   ¨¸ÉμÎ´¨±¨ Å ±μ´±·¥É´Ò° ¸¥·¢¨¸. ˆ¸ÉμÎ´¨±¨ ¨ ¶μÉ·¥¡¨É¥²¨ ¤μ²¦´Ò
¡ÒÉÓ ¸¢Ö§ ´Ò ¶μ É¨¶Ê ¨´Ëμ·³ Í¨¨. „²Ö ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ É ±¦¥
¤μ¸É ÉμÎ´μ μ¤´μ£μ ¨´É¥·Ë¥°¸ , μ¡¥¸¶¥Î¨¢ ÕÐ¥£μ ¶Ê¡²¨± Í¨Õ ¨´Ëμ·³ Í¨¨ ¸
Ê± § ´¨¥³ ¥¥ É¨¶ , ´μ ¡¥§ μ¦¨¤ ´¨Ö ¶μ¤É¢¥·¦¤¥´¨Ö ¥¥ ¶μ²ÊÎ¥´¨Ö ¨²¨ ¨¸¶μ²Ó-
§μ¢ ´¨Ö, μ¤´ ±μ ¶μÉ·¥¡¨É¥²Ó ³μ¦¥É ¨´¨Í¨¨·μ¢ ÉÓ ¤μ¶μ²´¨É¥²Ó´Ò¥ ¤¥°¸É¢¨Ö,
´ ¶·¨³¥·, ¤²Ö μ·£ ´¨§ Í¨¨ Í¥¶μÎ±¨ μ¡· É´μ° ¸¢Ö§¨.

2.3. ‚´¥Ï´¥¥ ¸¢Ö§Ò¢ ´¨¥ ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢. ‚ ‘�� ²μ£¨±Ê Ô±¸¶¥-
·¨³¥´É  (¡ §μ¢ÊÕ ²μ£¨±Ê) ¢  ¢Éμ³ É¨Î¥¸±μ³ ·¥¦¨³¥ · ¡μÉÒ ¢Ò¶μ²´Ö¥É ¶·μ-
£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³. Œμ¤¥²Ó ÔÉμ° ¶·μ£· ³³Ò ¶·μ¸É , μ´  ¶¥-
·¥¤ ¥É Ê¶· ¢²¥´¨¥ ¤²Ö ¢Ò¶μ²´¥´¨Ö · ¡μÉÒ ¤¢Ê³ ¶·μÍ¥¸¸ ³, μ¤¨´ ¨§ ±μÉμ·ÒÌ
μ¡¥¸¶¥Î¨¢ ¥É Ëμ·³¨·μ¢ ´¨¥ ¸μ¸ÉμÖ´¨Ö Ê¸É ´μ¢±¨ (Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É ),  
¤·Ê£μ° Å ·¥£¨¸É· Í¨Õ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¨ μ¸ÊÐ¥¸É¢²Ö¥É ¨Ì Î¥·¥-
¤μ¢ ´¨¥.

’ ±¨³ μ¡· §μ³, ¶·μ£· ³³¥ Ê¶· ¢²¥´¨Ö É·¥¡ÊÕÉ¸Ö: μ¶¨¸ ´¨¥ ´Ê¦´μ£μ ¸μ-
¸ÉμÖ´¨Ö Ê¸É ´μ¢±¨ ¨ μÉ ± ¦¤μ£μ ¶·μÍ¥¸¸  Å ¸¨£´ ² § ¢¥·Ï¥´¨Ö · ¡μÉÒ, ±μÉμ-
·Ò° ¡Ê¤¥É ¨´¨Í¨¨·μ¢ ÉÓ ¸²¥¤ÊÕÐ¨¥ ¤¥°¸É¢¨Ö: Ê¸É ´ ¢²¨¢ ÉÓ ´Ê¦´Ò¥ ¸μ¸Éμ-
Ö´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ¨ ¢Ò¶μ²´ÖÉÓ ·¥£¨¸É· Í¨Õ ¤ ´´ÒÌ ¢ ÔÉ¨Ì
Ê¸²μ¢¨ÖÌ, Å ¨ ¨³¥´´μ ¥° ´Ê¦´μ μ¡¥¸¶¥Î¨ÉÓ ¤μ¸ÉÊ¶ ± ±μ³¶μ´¥´É ³, ±μÉμ·Ò¥
¢Ò¶μ²´ÖÉ ÔÉ¨ ¤¥°¸É¢¨Ö.

‘�� Ö¢²Ö¥É¸Ö ±μ´¥Î´Ò³  ¢Éμ³ Éμ³, ¸¶¨¸μ± ¸μ¸ÉμÖ´¨° ±μÉμ·μ£μ μ¶¨¸ ´
¢ § ¤ ´¨¨ ´  Ô±¸¶¥·¨³¥´É [4]. ‚ μ¶¨¸ ´¨¨ ¸μ¸ÉμÖ´¨Ö ¶·¨¸ÊÉ¸É¢ÊÕÉ ¨¤¥´É¨-
Ë¨± Éμ·Ò ¨ ´ §¢ ´¨Ö ±μ³¶μ´¥´Éμ¢,   É ±¦¥ ¸¶¨¸±¨ ¶ · ³¥É·μ¢. ’ ± Ö ¸É·μ± 
´¥¸¥É ¨´Ëμ·³ Í¨Õ μ ± ¦¤μ³ ¨¸¶μ²Ó§Ê¥³μ³ ¸¥·¢¨¸¥, ¤μ¸É ÉμÎ´ÊÕ ¤²Ö ¥£μ
¶μ¨¸±  ¨ ¸¢Ö§Ò¢ ´¨Ö ¸ ´¨³ ¢¸¥£¤  μ¤´μ£μ ¨ Éμ£μ ¦¥ ±μ³¶μ´¥´É  Å ¶·μ-
£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³; ¸¶¨¸μ± ¶ · ³¥É·μ¢ ³μ¦¥É ¡ÒÉÓ ¶¥·¥¤ ´
¸¥·¢¨¸Ê ¤²Ö ¨´É¥·¶·¥É Í¨¨ ¨ ¢Ò¶μ²´¥´¨Ö ¤¥°¸É¢¨Ö. � §μ¢¥³ ÔÉμÉ ³¥Éμ¤
¸¢Ö§Ò¢ ´¨Ö ¢´¥Ï´¨³, ¶μ¸±μ²Ó±Ê ´¥μ¡Ìμ¤¨³ Ö ¤²Ö ¸¢Ö§Ò¢ ´¨Ö ¨ ¶ · ³¥É·¨§ -
Í¨¨ ¤¥°¸É¢¨Ö ¨´Ëμ·³ Í¨Ö ¶·¥¤μ¸É ¢²Ö¥É¸Ö ¸·¥¤¸É¢ ³¨, ¢´¥Ï´¨³¨ ¶μ μÉ´μ-
Ï¥´¨Õ ± ¶·μ£· ³³¥ Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¨ ¸·¥¤¥ μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ-
¤¥°¸É¢¨Ö DiCME.

2.4. ‘¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨. � ¨¡μ²¥¥ ¸ÊÐ¥-
¸É¢¥´´Ò³ μÉ²¨Î¨¥³ ¸¶μ¸μ¡  ·¥ ²¨§ Í¨¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨ μÉ ¡ §μ¢μ°
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Ö¢²Ö¥É¸Ö ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¶¥·¥¤ ÉÓ ¨´Ëμ·³ Í¨Õ ´¥¸±μ²Ó±¨³ ¶·μÍ¥¸¸ ³, ¸μ¸É ¢
±μÉμ·ÒÌ, ¢μμ¡Ð¥ £μ¢μ·Ö, ¨¸ÉμÎ´¨±Ê ¨´Ëμ·³ Í¨¨ ´¥¨§¢¥¸É¥´. Œμ¦´μ ·¥Ï¨ÉÓ
ÔÉÊ § ¤ ÎÊ ´¥¸±μ²Ó±¨³¨ ¸¶μ¸μ¡ ³¨, ¶·¨ ±μÉμ·ÒÌ:

1) ± ¦¤Ò° ¶μÉ·¥¡¨É¥²Ó ¶¥·¨μ¤¨Î¥¸±¨ μ¶· Ï¨¢ ¥É ¨¸ÉμÎ´¨± ¨´Ëμ·³ Í¨¨
¨ ¶μ²ÊÎ ¥É ¥¥ ¶μ £μÉμ¢´μ¸É¨ (¶μ²²¨´£);

2) ¨¸ÉμÎ´¨± ¨´Ëμ·³ Í¨¨ ¨¸¶μ²Ó§Ê¥É Ï¨·μ±μ¢¥Ð É¥²Ó´μ¥ ¸μμ¡Ð¥´¨¥, ¶μ-
É·¥¡¨É¥²Ó μ¶μ§´ ¥É ´Ê¦´μ¥ ¸μμ¡Ð¥´¨¥ ¨ ¨´¨Í¨¨·Ê¥É ¢§ ¨³μ¤¥°¸É¢¨¥;

3) ¶μÉ·¥¡¨É¥²Ó μ¤´μ±· É´μ ¤¥±² ·¨·Ê¥É ¨´É¥·¥¸ ± ¨´Ëμ·³ Í¨¨ μ¶·¥¤¥-
²¥´´μ£μ É¨¶ , ¶μ¸²¥ Î¥£μ ¸¶¥Í¨ ²Ó´Ò° ¸¥·¢¨¸ μ¡¸²Ê¦¨¢ ¥É ¢¸¥Ì ®¶μ¤¶¨¸ ¢-
Ï¨Ì¸Ö¯ ¶μÉ·¥¡¨É¥²¥° ¶·¨ ¶μÖ¢²¥´¨¨ ÔÉμ° ¨´Ëμ·³ Í¨¨.

�Î¥¢¨¤´μ, ÎÉμ ¶μ²²¨´£ ´¥ ¢Ò£μ¤¥´ ¶μ ¶·¨Î¨´¥ ´¥μ¶· ¢¤ ´´μ£μ Ê¢¥²¨-
Î¥´¨Ö É· Ë¨± . ‚Éμ·μ° ¨ É·¥É¨° ³¥Ì ´¨§³Ò, · ¡μÉ ÕÐ¨¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
¶·¥·Ò¢ ´¨°, ¶μ ±· °´¥° ³¥·¥ ¢ ¤¢  · §  Ê³¥´ÓÏ É ±μ²¨Î¥¸É¢μ ¸μμ¡Ð¥´¨°
¶μ ¸¥É¨. �μ³¨³μ ÔÉμ£μ μ¡¥¸¶¥Î¨¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¶ · ²²¥²Ó´μ° · ¡μÉÒ,
É ± ± ± ±²¨¥´ÉÊ ´¥ ´Ê¦´μ ¦¤ ÉÓ μÉ¢¥É  ¸¥·¢¥· , ¨ ´¥¸±μ²Ó±μ ±²¨¥´Éμ¢ ¶μ²Ê-
Î ÕÉ μ¡´μ¢²¥´¨Ö μ¤´μ¢·¥³¥´´μ. ˜¨·μ±μ¢¥Ð É¥²Ó´Ò¥ ¸μμ¡Ð¥´¨Ö ¸ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ ¶·μÉμ±μ²  UDP Å ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ° ¸¶μ¸μ¡ ·¥Ï¨ÉÓ § ¤ ÎÊ, μ¤-
´ ±μ UDP ´¥ £ · ´É¨·Ê¥É ¤μ¸É ¢±Ê. �μÉ¥·Ö ¸μμ¡Ð¥´¨Ö ¢¸¶μ³μ£ É¥²Ó´Ò³ ±μ³-
¶μ´¥´Éμ³ ´¥ ¶·¨¢μ¤¨É ± ´ ·ÊÏ¥´¨Õ ¢Ò¶μ²´¥´¨Ö ²μ£¨±¨ Ô±¸¶¥·¨³¥´É , É¥³ ´¥
³¥´¥¥ ¢ ¤ ´´μ° · ¡μÉ¥ ¢Ò¡· ´ É·¥É¨° ¢ ·¨ ´É, μ¡¥¸¶¥Î¨¢ ÕÐ¨° ³¨´¨³ ²Ó-
´Ò° É· Ë¨±, £ · ´É¨·μ¢ ´´ÊÕ ¤μ¸É ¢±Ê ¸μμ¡Ð¥´¨Ö ¨ ¶·μ§· Î´Ò°  ²£μ·¨É³
¢§ ¨³μ¤¥°¸É¢¨Ö.

�·¨ É ±μ³ ¸¶μ¸μ¡¥ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨:
• ¢μ§´¨± ¥É ¢μ§³μ¦´μ¸ÉÓ ¤¨´ ³¨Î¥¸±¨ ¢±²ÕÎ ÉÓ ¢ ‘�� ¢¸¶μ³μ£ É¥²Ó´Ò¥

±μ³¶μ´¥´ÉÒ ´  ²Õ¡μ³ ÔÉ ¶¥ ¢Ò¶μ²´¥´¨Ö Ô±¸¶¥·¨³¥´É ;
• μ¡¥¸¶¥Î¨¢ ¥É¸Ö ¶μ²´ Ö ¸¢μ¡μ¤  ¢ · §¢¨É¨¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨.
‚μ§´¨±´μ¢¥´¨¥ ¨¸ÉμÎ´¨±μ¢ ¨´Ëμ·³ Í¨¨ ´μ¢μ£μ É¨¶  (¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì

¶μÉ·¥¡¨É¥²¥° ÔÉμ° ¨´Ëμ·³ Í¨¨) ´¥ ¶·¨¢μ¤¨É ± ¨§³¥´¥´¨Õ ¸·¥¤Ò μ¡¥¸¶¥Î¥´¨Ö
¢§ ¨³μ¤¥°¸É¢¨Ö.

3. �‹ƒ��ˆ’Œ› ‘�…„› ��‘‹“†ˆ‚��ˆŸ
‚‡�ˆŒ�„…‰‘’‚ˆŸ Š�Œ	��…�’�‚

‘·¥¤  μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ (±μ³¶μ´¥´É DiCME ¨ ¡¨-
¡²¨μÉ¥±  ËÊ´±Í¨°) ¤μ²¦´  ·¥Ï ÉÓ ¸²¥¤ÊÕÐ¨¥ § ¤ Î¨:

1) § ´¥¸¥´¨¥ ¢ ¶ ³ÖÉÓ (±ÔÏ¨·μ¢ ´¨¥) ¸¶¨¸±   ±É¨¢´ÒÌ ±μ³¶μ´¥´Éμ¢ ¨
μ¡´μ¢²¥´¨¥ ¥£μ ¸ § ¤ ´´μ° ¶¥·¨μ¤¨Î´μ¸ÉÓÕ;

2)  ¢Éμ³ É¨Î¥¸±¨° ¶μ¨¸± ¨ ¶μ¤±²ÕÎ¥´¨¥ ±μ³¶μ´¥´Éμ¢ ± ¸¨¸É¥³¥;
3) ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢;
4) μ¡¥¸¶¥Î¥´¨¥  ¸¨´Ì·μ´´μ£μ ¢Ò¶μ²´¥´¨Ö ³¥Éμ¤μ¢ ¸¥·¢¨¸ ;
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5) ¶¥·¥¤ ÎÊ ¸¨´Ì·μ´¨§¨·ÊÕÐ¨Ì ¸μμ¡Ð¥´¨° μ § ¢¥·Ï¥´¨¨ ¢Ò¶μ²´¥´¨Ö
¢Ò§¢ ´´μ£μ ³¥Éμ¤ ;

6) ¶Ê¡²¨± Í¨Õ ¨´Ëμ·³ Í¨¨ · §²¨Î´μ£μ É¨¶ : μ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ Ô±¸-
¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¢μ§´¨±Ï¨Ì μÏ¨¡± Ì, μÉ± § Ì ¨ ¤·.;

7) ·¥£¨¸É· Í¨Õ ®¶μ¤¶¨¸Î¨±μ¢¯ ´  ¶·¥¤μ¸É ¢²¥´¨¥ ¶Ê¡²¨±Ê¥³μ° ¨´Ëμ·-
³ Í¨¨ μ¶·¥¤¥²¥´´μ£μ É¨¶ ;

8) ¶¥·¥¤ ÎÊ ¶μ¤¶¨¸Î¨± ³ ¨´Ëμ·³ Í¨¨ É·¥¡Ê¥³μ£μ É¨¶  ¶μ ³¥·¥ ¥¥ ¶μ-
Ö¢²¥´¨Ö.

3.1. „¨´ ³¨Î¥¸±μ¥ ¶μ¤±²ÕÎ¥´¨¥ ±μ³¶μ´¥´Éμ¢ ± ‘��. �¡´ ·Ê¦¥´¨¥
±μ³¶μ´¥´Éμ¢ ¤²Ö ¤¨´ ³¨Î¥¸±μ£μ μ¡Ñ¥¤¨´¥´¨Ö ¢ ‘�� ¢Ò¶μ²´Ö¥É¸Ö ¶·¨ ¶μ-
³μÐ¨ ¡²μ± , ·¥ ²¨§ÊÕÐ¥£μ ¶·μÉμ±μ² SLP (Service Location Protocol). „ ´´Ò°
¡²μ± ¸μ¤¥·¦¨É ³ Ö±, ±μÉμ·Ò° ¶μ § ¶·μ¸Ê ±μ³¶μ´¥´É  · ¸¸Ò² ¥É multicast-
¸μμ¡Ð¥´¨Ö, ¸μ¤¥·¦ Ð¨¥ ¨¤¥´É¨Ë¨± Éμ· (GUID), É¨¶ ±μ³¶μ´¥´É  (´ ¶·¨³¥·,
DAQ, CONDITION ¨ ¤·.) ¨ ¤·Ê£ÊÕ ¨´Ëμ·³ Í¨Õ (μ¶Í¨μ´ ²Ó´μ). „ ´´ Ö ¨´-
Ëμ·³ Í¨Ö ±ÔÏ¨·Ê¥É¸Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¥° ËÊ´±Í¨¥° ¡²μ±  SLP. Šμ³¶μ´¥´ÉÊ
¶·¥¤μ¸É ¢²¥´ ¨´É¥·Ë¥°¸, ¶·¨ ¶μ³μÐ¨ ±μÉμ·μ£μ μ´ ³μ¦¥É ¶μ²ÊÎ¨ÉÓ ¸¶¨¸μ±
É¨¶μ¢ ¨ ¨¤¥´É¨Ë¨± Éμ·μ¢ ¸¥·¢¨¸μ¢, ¤μ¸ÉÊ¶´ÒÌ ¢ ¤ ´´Ò° ³μ³¥´É.

	²μ± SLP ¶¥·¨μ¤¨Î¥¸±¨ μ¶· Ï¨¢ ¥É ²μ± ²Ó´ÊÕ ¸¥ÉÓ ¶·¨ ¶μ³μÐ¨ multicast-
¸μμ¡Ð¥´¨° ¸ Í¥²ÓÕ μ¡´μ¢²¥´¨Ö ±ÔÏ .

‚ § ¢¨¸¨³μ¸É¨ μÉ É·¥¡Ê¥³μ£μ ·¥¦¨³  · ¡μÉÒ, ¢Ò¶μ²´Ö¥É¸Ö ´ ¸É·μ°± 
¡²μ±  SLP ¸ ¶μ³μÐÓÕ ·Ö¤  ¶ · ³¥É·μ¢. � ¨¡μ²¥¥ ¢ ¦´Ò¥ ¨§ ´¨Ì:

• ¨´É¥·¢ ² μ¡´μ¢²¥´¨Ö ±ÔÏ  ±μ³¶μ´¥´Éμ¢;

• Î ¸ÉμÉ  ¢±²ÕÎ¥´¨Ö ³ Ö± ;

• ¢·¥³Ö, ¢ É¥Î¥´¨¥ ±μÉμ·μ£μ ±μ³¶μ´¥´É ¸Î¨É ¥É¸Ö  ±É¨¢´Ò³ (online);

• ¢±²ÕÎ¥´¨¥ ·¥¦¨³  Ëμ·¸¨·μ¢ ´´μ£μ ¶μ¨¸± : ¥¸²¨ § ¶·μÏ¥´´Ò° ±μ³¶μ-
´¥´É ´¥ Î¨¸²¨É¸Ö ¢ ·¥¥¸É·¥  ±É¨¢´ÒÌ, ¡Ê¤¥É ¢Ò¶μ²´¥´ ¶μ¨¸± ¥£μ ¶μ ¸¥É¨ ¨ ¤·.

Š ± ¶· ¢¨²μ, ¶μ¨¸± ´Ê¦´μ£μ ±μ³¶μ´¥´É  ¨¤¥É ²¨¡μ ¶μ § · ´¥¥ ¨§¢¥¸É-
´μ³Ê ID (± ± ¢ ¸²ÊÎ ¥ ¸ ¶μ¨¸±μ³ ±μ³¶μ´¥´Éμ¢, ¶¥·¥Î¨¸²¥´´ÒÌ ¢ § ¤ ´¨¨ ´ 
Ô±¸¶¥·¨³¥´É), ²¨¡μ ¶μ ¥£μ É¨¶Ê (´ ¶·¨³¥·, ¶μ¨¸± ¶·μ£· ³³μ° Ê¶· ¢²¥´¨Ö
Ô±¸¶¥·¨³¥´Éμ³ ¶μ¤¸¨¸É¥³Ò ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ).

3.2. Œ¥Ì ´¨§³ μ¡¸²Ê¦¨¢ ´¨Ö ¡ §μ¢μ° ²μ£¨±¨. „²Ö Ê¶· ¢²¥´¨Ö Ô±¸¶¥-
·¨³¥´Éμ³ μ¶¥· Éμ·Ê ¶·¥¤μ¸É ¢²¥´Ò ±μ³ ´¤Ò ®Start¯, ®Pause¯, ®Continue¯,
®End¯. Šμ³ ´¤  ®Start¯ μÉ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö ¶μ¸ÉÊ¶ ¥É ¢ ±μ³¶μ´¥´É
Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³, ±μÉμ·Ò° ·¥ ²¨§Ê¥É ¡ §μ¢ÊÕ ²μ£¨±Ê, ¨¸¶μ²Ó§ÊÖ
Ë °² § ¤ ´¨Ö. ‘É·Ê±ÉÊ·  Ë °²  ¶μ± § ´  ´  ·¨¸. 1. ‡ ¤ ´¨¥ ´  Ô±¸¶¥·¨³¥´É
¸μ¤¥·¦¨É μ¶¨¸ ´¨Ö ¢¸¥Ì ´Ê¦´ÒÌ ¸μ¸ÉμÖ´¨° Ê¸É ´μ¢±¨, ¶·¨ ±μÉμ·ÒÌ ¡Ê¤¥É
¢Ò¶μ²´¥´  ·¥£¨¸É· Í¨Ö ¤ ´´ÒÌ, ¨ μ¡¥¸¶¥Î¨¢ ¥É ¨´Ëμ·³ Í¨μ´´ÊÕ ¶μ¤¤¥·¦±Ê
¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ (¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´-
Éμ³ ¸ ±μ³¶μ´¥´É ³¨ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í  ¨ DAQ).
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‘¶¨¸μ± ¸μ¸ÉμÖ´¨° (·¨¸. 1) · §¡¨· ¥É ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´-
Éμ³. �²£μ·¨É³ · ¡μÉÒ ¶·μ£· ³³Ò ¶·¨ ·¥ ²¨§ Í¨¨ ¡ §μ¢μ° ²μ£¨±¨ ¶μ± § ´
´  ·¨¸. 2.

�·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¢Ò¡¨· ¥É μ¶¨¸ ´¨¥ μÎ¥·¥¤´μ£μ ¸μ-
¸ÉμÖ´¨Ö Ê¸É ´μ¢±¨, · ¸Î²¥´Ö¥É ¥£μ ´  μ¶¨¸ ´¨Ö μÉ¤¥²Ó´ÒÌ Ê¸²μ¢¨° ¨ ¶¥·¥¤ ¥É
¨Ì DiCME. �μ¸²¥ μÉ¢¥É  ¢¸¥Ì ±μ³¶μ´¥´Éμ¢, Ê¶· ¢²ÖÕÐ¨Ì Ê¸²μ¢¨Ö³¨, μ § ¢¥·-
Ï¥´¨¨ · ¡μÉÒ ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ § ¶Ê¸± ¥É Ô±¸¶μ§¨Í¨Õ

�¨¸. 1. ‘É·Ê±ÉÊ·  Ë °²  § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É

�¨¸. 2. ˆ¸¶μ²Ó§μ¢ ´¨¥ ±μ³¶μ´¥´É  DiCME ¶·¨ ·¥ ²¨§ Í¨¨ ¡ §μ¢μ° ²μ£¨±¨
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¤ ´´ÒÌ ¨ μ¦¨¤ ¥É ¸¨£´ ² μ § ¢¥·Ï¥´¨¨ · ¡μÉÒ ¶μ¤¸¨¸É¥³Ò DAQ. �É¨ ¤¥°-
¸É¢¨Ö ¢Ò¶μ²´ÖÕÉ¸Ö ¤²Ö ¢¸¥Ì ¸μ¸ÉμÖ´¨°, ¶¥·¥Î¨¸²¥´´ÒÌ ¢ Ë °²¥ § ¤ ´¨Ö.

�·μ£· ³³  Ê¶· ¢²¥´¨Ö ¨ DiCME ¶·μ§· Î´Ò ¤²Ö ¸¶¨¸±  ¶ · ³¥É·μ¢. „ ´-
´Ò° ³¥Éμ¤ ¸¢Ö§Ò¢ ´¨Ö ´¥ μ£· ´¨Î¨¢ ¥É · §¢¨É¨¥ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É ,
¶·¥¤¸É ¢²¥´´μ° ¢ ¢¨¤¥ μ¶¨¸ ´¨Ö ±μ´¥Î´μ£μ  ¢Éμ³ É , ¨ ¶·¨ ²Õ¡ÒÌ ¥¥ ¨§-
³¥´¥´¨ÖÌ ´¥ § É· £¨¢ ¥É ¸·¥¤Ê ¢§ ¨³μ¤¥°¸É¢¨Ö DiCME.

‚ ¸²ÊÎ ¥, ±μ£¤  μÉ¢¥É ¨¸¶μ²´ÖÕÐ¥£μ ±μ³¶μ´¥´É  ¸μ¤¥·¦¨É NACK ¨²¨
ERROR, ¸·¥¤  ¸μμ¡Ð¥´¨° ¤Ê¡²¨·Ê¥É μÉ¢¥É (¶Ê¡²¨±Ê¥É) ¤²Ö ±μ³¶μ´¥´Éμ¢ ¢¸¶μ-
³μ£ É¥²Ó´μ° ²μ£¨±¨, ¸μμ¡Ð Ö ¤¥É ²¨§¨·ÊÕÐ¨¥ ¤ ´´Ò¥.

3.3. Œ¥Ì ´¨§³ μ¡¸²Ê¦¨¢ ´¨Ö ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨. ‹Õ¡μ° ±μ³-
¶μ´¥´É ³μ¦¥É ®¶μ¤¶¨¸ ÉÓ¸Ö¯ ´  ¶μ²ÊÎ¥´¨¥ ¨´Ëμ·³ Í¨¨ μ¶·¥¤¥²¥´´μ£μ É¨¶ ,
¢Ò¶μ²´¨¢ μ¡· Ð¥´¨¥ ± ¤¨¸¶¥ÉÎ¥·Ê ¸μ¡ÒÉ¨° (Î¥·¥§ ¸¶¥Í¨ ²Ó´Ò° ³¥Éμ¤ ±μ³¶μ-
´¥´É  DiCME) ¸ ¸μμ¡Ð¥´¨¥³ É¨¶  ´Ê¦´μ° ¨´Ëμ·³ Í¨¨. �μÉ·¥¡¨É¥²Ó ³μ¦¥É
¶μ¤¶¨¸ ÉÓ¸Ö ´  ¶·μ¨§¢μ²Ó´μ¥ ±μ²¨Î¥¸É¢μ É¨¶μ¢ ¸μμ¡Ð¥´¨°. …£μ ¨¤¥´É¨Ë¨± -
Éμ· ·¥£¨¸É·¨·Ê¥É¸Ö ¤¨¸¶¥ÉÎ¥·μ³ ¸μ¡ÒÉ¨° ¢ ¸¶¨¸± Ì ¶μ É¨¶ ³.

�Ê¡²¨±Ê¥³ Ö ¨´Ëμ·³ Í¨Ö É ±¦¥ ·¥£¨¸É·¨·Ê¥É¸Ö ¤¨¸¶¥ÉÎ¥·μ³ ¸μ¡ÒÉ¨°.
�·μ£· ³³  ¤²Ö ± ¦¤μ£μ ¶μ¸ÉÊ¶¨¢Ï¥£μ É¨¶  ¸μμ¡Ð¥´¨Ö · §Ò¸±¨¢ ¥É ¸μμÉ¢¥É-
¸É¢ÊÕÐ¨° ¸¶¨¸μ± (¥¸²¨ μÉ¸ÊÉ¸É¢Ê¥É Ä § ¢μ¤¨É ´μ¢Ò°) ¨ ¸μÌ· ´Ö¥É ¸μμ¡Ð¥´¨¥.
�²£μ·¨É³ · ¡μÉÒ ±μ³¶μ´¥´É  DiCME ¶·¨ ·¥ ²¨§ Í¨¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ-
£¨±¨ ¶μ± § ´ ´  ·¨¸. 3. ˆ¸¶μ²Ó§μ¢ ´´Ò° ¢μ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¥ ³¥Ì ´¨§³
¸¢Ö§Ò¢ ´¨Ö ´ §¢ ´ ®³Ö£±¨³¯, É ± ± ± μÉ¸ÊÉ¸É¢Ê¥É ¦¥¸É±μ¥ É·¥¡μ¢ ´¨¥ ´ °É¨
¶μÉ·¥¡¨É¥²Ö ¶Ê¡²¨±Ê¥³μ° ¨´Ëμ·³ Í¨¨.

„¨¸¶¥ÉÎ¥· ¸μ¡ÒÉ¨° ·¥ ²¨§Ê¥É ¶¥·¥¤ ÎÊ ¶μ¸ÉÊ¶¨¢Ï¥£μ ¸μμ¡Ð¥´¨Ö ¶μÉ·¥-
¡¨É¥²Ö³, ¶μ¤¶¨¸ ¢Ï¨³¸Ö ´  ¸μμ¡Ð¥´¨Ö ¤ ´´μ£μ É¨¶ . �·¨ ¶μÖ¢²¥´¨¨ ´μ¢μ£μ
¸μμ¡Ð¥´¨Ö μ´μ ¶¥·¥¤ ¥É¸Ö ¢¸¥³ ¶μ¤¶¨¸ ¢Ï¨³¸Ö ¶μÉ·¥¡¨É¥²Ö³. �·¨ ¶μÖ¢²¥-
´¨¨ ´μ¢μ£μ ¶μÉ·¥¡¨É¥²Ö ¥³Ê ¶¥·¥¤ ¥É¸Ö ¢¥¸Ó ¸¶¨¸μ± ¸μμ¡Ð¥´¨° ¨´É¥·¥¸ÊÕ-
Ð¥£μ ¥£μ É¨¶ . ‘¶¨¸±¨ ¸μμ¡Ð¥´¨° É¨¶  NACK ¨ ERROR ¸μÌ· ´ÖÕÉ¸Ö ¢ Ë °²¥
¶·μÉμ±μ²  ¶·¨ ¶μ¸ÉÊ¶²¥´¨¨ ± ¦¤μ£μ ´μ¢μ£μ ¸μμ¡Ð¥´¨Ö.

�¨¸. 3. �²£μ·¨É³ ®³Ö£±μ£μ¯ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨
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4. 	�ˆŒ…�› ˆ‘	�‹œ‡�‚��ˆŸ DiCME

�¨¦¥ ¶·¨¢¥¤¥´Ò É¥±¸ÉÒ ¤¢ÊÌ ¶·¨³¥·μ¢ ¶μ¤±²ÕÎ¥´¨Ö ± DiCME ¨ ¨¸¶μ²Ó-
§μ¢ ´¨Ö ¥¥ ¢μ§³μ¦´μ¸É¥° ±²¨¥´Éμ³ ¨ ¸¥·¢¨¸μ³.
// 1. Šμ¤ ±²¨¥´É :
Const

// = ID
ClientGUID : string= ′aba97325−0312−42a5−8ef5−e9b007f367f3′;
ClientName : string =′ CliName′; // = ˆ³Ö ±²¨¥´É 
ClientType : string =′ CliType′; // = ’¨¶ ±²¨¥´É 
ParametersList : string; // = ‘¶¨¸μ± ¶ · ³¥É·μ¢

// =========================================
// �μ¤±²ÕÎ¥´¨¥ ¨ ¨¸¶μ²Ó§μ¢ ´¨¥ DiCME Å 4 μ¶¥· Éμ· :

dicme := TDiCME.Create(ClientGUID,ClientName, ClientType);
// �μ¤±²ÕÎ¥´¨¥ μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨°:
dicme.OnError := @ClientOnError;
dicme.OnResponse := @ClientOnResponse;
//−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−−−−−−
// ˆ¸¶μ²Ó§μ¢ ´¨¥ ¸¶¨¸±  ¶ · ³¥É·μ¢ ¨§ Ë °²  § ¤ ´¨Ö:
ParametersList := ′{device :”polarizer”, param : ”angle”, value : 20}′;
// JSON− Ëμ·³ É
// �¥·¥¤ Î  ¸μμ¡Ð¥´¨Ö:
dicme.Execute(ServiceGUID,′SetParam′, ParametersList, False,nil);

// =========================================
// �¡· ¡μÉÎ¨±¨ ¸μ¡ÒÉ¨°, ¶·¨´¨³ ÕÐ¨¥ μÉ¢¥ÉÒ:
procedureClientOnResponse(constSeed : Pointer; Response : String);
begin

// somecode . . .
end;
procedureClientOnError(constSeed : Pointer; Response : String);
begin

// somecode . . .
end;
// =========================================
// 2. Šμ¤Ò ¸¥·¢¨¸ :
Const

ServiceGUID : string= ′db727048−d3db−4f27−8d5c−0eeb036f6fad′;
// = ID ¸¥·¢¨¸ 
ControllerName : string =′ Kolhida− Motors′;
// = ˆ³Ö ±μ´É·μ²²¥· 
ServiceType : string =′ DevicesControl′;
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// = ’¨¶ ±μ³¶μ´¥´É 
// =========================================
// �μ¤±²ÕÎ¥´¨¥ DiCME Ä 5 μ¶¥· Éμ·μ¢:

dicme := TDiCME.Create(ServiceGUID, ControllerName, ServiceType);
// �μ¤±²ÕÎ¥´¨¥ μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨°:
dicme.OnError := @ControllerOnError;
dicme.OnMethod := @ControllerMethod;
// �¥£¨¸É· Í¨Ö ³¥Éμ¤  ¶¥·¥¤ Î¨ ¸μμ¡Ð¥´¨°:
dicme.RegisterRPCMethod(′SetParam′);
// ‚±²ÕÎ¥´¨¥ ³ Ö± :
dicme.ChangeBeaconState(True);

// =========================================
// �¡· ¡μÉÎ¨±¨ ¸μ¡ÒÉ¨°, ¶·¨´¨³ ÕÐ¨¥ ¨ μ¡· ¡ ÉÒ¢ ÕÐ¨¥ ¸μμ¡Ð¥´¨Ö:
procedureControllerMethod(constMethodName : string; const
ParametersList : string;

isNotify : Boolean; varResult : string);
begin
// �·¨ ¢μ§´¨±´μ¢¥´¨¨ ¤ ´´μ£μ ¸μ¡ÒÉ¨Ö ¶ · ³¥É· ParametersList ¢ ¤ ´´μ³
// ¶·¨³¥·¥ ¡Ê¤¥É ¨³¥ÉÓ §´ Î¥´¨¥
{device : ”polarizer”, param : ”angle”, value : 20}

// somecode . . .
Result :=′ {status : ”ok”}′; //JSON− Ëμ·³ É
end;
procedureControllerOnError(constSeed : Pointer; Response : String);
begin

// somecode . . .
end;
// =========================================

‹Õ¡μ° ±μ³¶μ´¥´É ³μ¦¥É ¶μ¤±²ÕÎ ÉÓ¸Ö ± DiCME ¨ ¢Ò¸ÉÊ¶ ÉÓ ± ± ¢ ·μ²¨
±²¨¥´É , É ± ¨ ¢ ·μ²¨ ¸¥·¢¨¸ , ¨¸¶μ²Ó§ÊÖ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ±μ³ ´¤Ò. Š²¨-
¥´ÉÊ ´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¶¥·¥¸Ò² ÉÓ ¶μ¸ÉÊ¶¨¢Ï¨¥ ¸μμ¡Ð¥´¨Ö É¨¶  NACK ¨
ERROR ¢μ ¢¸¶μ³μ£ É¥²Ó´ÊÕ ²μ£¨±Ê: DiCME  ¢Éμ³ É¨Î¥¸±¨ μÉ² ¢²¨¢ ¥É ÔÉ¨
¸μμ¡Ð¥´¨Ö ¨ ¢³¥¸É¥ ¸ ¤¥É ²¨§¨·ÊÕÐ¥° ¨´Ëμ·³ Í¨¥° ¢Ò¸Ò² ¥É ¨Ì ¤¨¸¶¥ÉÎ¥·Ê
¸μ¡ÒÉ¨°.

‡�Š‹�—…�ˆ…

„ ´´ Ö ¸·¥¤  μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ Ö¢²Ö¥É¸Ö ¸¢Ö§ÊÕ-
Ð¨³ ¸²μ¥³ ³¥¦¤Ê ±μ³¶μ´¥´É ³¨, ±μÉμ·Ò° μ¡²¥£Î ¥É ±μ¤¨·μ¢ ´¨¥, ±μ³¶μ-
´μ¢±Ê ¨ ³μ¤¥·´¨§ Í¨Õ ¸¨¸É¥³Ò ¢ Í¥²μ³, ¶μ¢ÒÏ ¥É ¥¥ ´ ¤¥¦´μ¸ÉÓ, μ¡²¥£Î ¥É
Ê¸²μ¢¨Ö ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ¤  ±μ³¶μ´¥´Éμ¢.
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�É²¨Î¨É¥²Ó´Ò¥ μ¸μ¡¥´´μ¸É¨ ¤ ´´μ° · ¡μÉÒ:

• ¤²Ö ¸¨¸É¥³, Ê ±μÉμ·ÒÌ ¡ §μ¢μ° ²μ£¨±μ° ¶·¨²μ¦¥´¨Ö Ê¶· ¢²Ö¥É μ¤¨´
±μ³¶μ´¥´É (´ ¶·¨³¥·, ¤²Ö ‘��), · §· ¡μÉ ´ ¨ ¶·¨³¥´¥´ ´μ¢Ò° ³¥Éμ¤ ¤¨´ -
³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ Å ¢´¥Ï´¥¥ ¸¢Ö§Ò¢ ´¨¥. 	² £μ¤ ·Ö ¢´¥Ï-
´¥³Ê ¸¢Ö§Ò¢ ´¨Õ ´¥ É·¥¡Ê¥É¸Ö ¨§³¥´¥´¨¥ ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö ¨²¨ ¢§ ¨³μ-
¤¥°¸É¢ÊÕÐ¨Ì ±μ³¶μ´¥´Éμ¢ ¶·¨ ¨§³¥´¥´¨¨ ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨
¶·¨²μ¦¥´¨Ö;

• ¢¢¥¤¥´  ±² ¸¸¨Ë¨± Í¨Ö ±μ³¶μ´¥´Éμ¢ ¶μ ¶·¨´ ¤²¥¦´μ¸É¨ ± ¡ §μ¢μ° ²μ-
£¨±¥ Ô±¸¶¥·¨³¥´É  ¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¥;

• ¨¸¶μ²Ó§μ¢ ´Ò · §²¨Î´Ò¥ ³¥Ì ´¨§³Ò μ¡¸²Ê¦¨¢ ´¨Ö ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ -
É¥²Ó´μ° ²μ£¨±¨: ®¦¥¸É±¨°¯ ¤²Ö ¡ §μ¢μ° ¨ ®³Ö£±¨°¯ ¤²Ö ¢¸¶μ³μ£ É¥²Ó´μ°;

• ¢¢¥¤¥´Ò Ê´¨¢¥·¸ ²Ó´Ò¥ ¨´É¥·Ë¥°¸Ò ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢, ¨
Ë¨±¸¨·μ¢ ´ ¨Ì ¸μ¸É ¢;

• ³¥Ì ´¨§³ RPC ·¥ ²¨§Ê¥É¸Ö ¶μ¸·¥¤¸É¢μ³ ¶¥·¥¤ Î¨ ¸μμ¡Ð¥´¨Ö ¸ ¶μ¸²¥-
¤ÊÕÐ¥° ¥£μ ¨´É¥·¶·¥É Í¨¥° ¢ É¥²¥ ±μ³¶μ´¥´É -¸¥¢¥· ; ¡² £μ¤ ·Ö ÔÉμ³Ê ³¨-
´¨³¨§¨·μ¢ ´  ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢, ·¥ ²¨§μ¢ ´  ¸¨´Ì·μ´´Ò° ³¥Ì ´¨§³
¢Ò¶μ²´¥´¨Ö ¤¥°¸É¢¨°, ¸ÊÐ¥¸É¢¥´´μ Ê¶·μÐ¥´μ ¶·μ£· ³³¨·μ¢ ´¨¥ ±μ³¶μ´¥´-
Éμ¢ ¨ ·¥ ²¨§ Í¨Ö DiCME;

• ¶μ¨¸± ¸¥É¥¢μ£μ Ì· ´¨²¨Ð  ¤ ´´ÒÌ (NAS Å Network Archive Service)
·¥ ²¨§μ¢ ´ ¸ ¶μ³μÐÓÕ É¥Ì ¦¥ ³¥Ì ´¨§³μ¢, ÎÉμ ¨ ¶μ¨¸± ¤·Ê£¨Ì ±μ³¶μ´¥´Éμ¢;

• · §· ¡μÉ ´´ Ö ¸·¥¤  ¢§ ¨³μ¤¥°¸É¢¨Ö ¶μ§¢μ²Ö¥É ¤¨´ ³¨Î¥¸±¨ ¨§³¥´ÖÉÓ
¸μ¸É ¢ ¨  ¤·¥¸  ¡ §μ¢ÒÌ ¨ ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢, ÎÉμ μ¡²¥£Î ¥É ¢μ¸-
¸É ´μ¢²¥´¨¥ · ¡μÉμ¸¶μ¸μ¡´μ¸É¨ ¸¨¸É¥³Ò ¶·¨ μÉ± § Ì, Ê²ÊÎÏ ¥É Ê¸²μ¢¨Ö Ô±¸-
¶²Ê É Í¨¨ ¨ Ê¶· ¢²¥´¨Ö;

• ¸´ÖÉÒ μ£· ´¨Î¥´¨Ö ´  · §¢¨É¨¥ ²μ£¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ¢¸¶μ³μ£ É¥²Ó´μ°
²μ£¨±¨ ¡¥§ ¤μ¶μ²´¨É¥²Ó´μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö;

• · §· ¡μÉ ´´ Ö ¸·¥¤  ±μ³³Ê´¨± Í¨° ¨´¢ ·¨ ´É´  μÉ´μ¸¨É¥²Ó´μ:

Å ¨§³¥´¥´¨Ö ¡ §μ¢μ° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö;

Å ¶μÖ¢²¥´¨Ö ¨¸ÉμÎ´¨±μ¢ ¸μμ¡Ð¥´¨° ´μ¢μ£μ É¨¶ ;

Å ¶μÖ¢²¥´¨Ö ´μ¢ÒÌ μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨°.

Šμ³¶μ´¥´É DiCME ¨ ËÊ´±Í¨¨ ¸·¥¤Ò μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μ-
Í¥¸¸μ¢ ´ ¶¨¸ ´Ò ¢ μ¡Ð¥³ ¢¨¤¥, ´¥ ¸¢Ö§ ´Ò ¸ ±μ´±·¥É´μ° μ¡² ¸ÉÓÕ ¶·¨²μ¦¥-
´¨Ö ¨ ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ¢ · §²¨Î´ÒÌ ¸¨¸É¥³ Ì  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥-
·¨³¥´Éμ¢ ¨ ¢ ¤·Ê£¨Ì μ¡² ¸ÉÖÌ ¶·¨³¥´¥´¨Ö.

� ¡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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