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‚ ·¨ ´É ¶μ¸É·μ¥´¨Ö ±μ³¶μ´¥´É´μ° ¸¨¸É¥³Ò  ¢Éμ³ É¨§ Í¨¨
Ô±¸¶¥·¨³¥´Éμ¢ ¤²Ö ¸¶¥±É·μ³¥É·¨¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¥É¥¢ÒÌ É¥Ì´μ²μ£¨°

�  μ¸´μ¢¥  ´ ²¨§  ¸μ¢·¥³¥´´ÒÌ ¸¥É¥¢ÒÌ É¥Ì´μ²μ£¨° ¨ ¸¶¥Í¨Ë¨±¨ ¸¨¸É¥³
 ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ (‘��) · ¸±·ÒÉÒ ¶·¨Î¨´Ò ¨ ¨¸ÉμÎ´¨±¨ É·Ê¤´μ-
¸É¥° ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ‘��. ‘Ëμ·³Ê²¨·μ¢ ´  ±μ´Í¥¶Í¨Ö
±μ³¶μ´¥´É´μ° ‘��, μ¡¥¸¶¥Î¨¢ ÕÐ¥° ¢μ§³μ¦´μ¸ÉÓ ¸μ¶·μ¢μ¦¤¥´¨Ö ¨ ³μ¤¨Ë¨± -
Í¨¨ ‘�� ¶μ²Ó§μ¢ É¥²Ö³¨ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¨§³¥´¥´¨¥³ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É .
�¶·¥¤¥²¥´Ò ±²ÕÎ¥¢Ò¥ § ¤ Î¨, ·¥Ï¥´¨¥ ±μÉμ·ÒÌ ´¥μ¡Ìμ¤¨³μ ¤²Ö ¶μ¸É·μ¥´¨Ö
É ±μ° ¸¨¸É¥³Ò: · §· ¡μÉ±  Ê´¨¢¥·¸ ²Ó´μ° ¶μ¤¸¨¸É¥³Ò μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸-
¶¥·¨³¥´É  ¨ · ¸¶·¥¤¥²¥´´μ° ¸·¥¤Ò μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢.
�¶¨¸ ´μ ·¥Ï¥´¨¥ ÔÉ¨Ì § ¤ Î. �Ö¤ · §· ¡μÉ ´´ÒÌ É¨¶μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¶·μ-
¢¥·¥´ ¢ ·¥ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´É Ì ´  ·¥ ±Éμ·¥ ˆ	�-2. �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ
¶μ¢ÒÏ ÕÉ ´ ¤¥¦´μ¸ÉÓ ¨ ¸ÊÐ¥¸É¢¥´´μ ¸μ±· Ð ÕÉ ¢·¥³Ö · §· ¡μÉ±¨ ¨ ³μ¤¨Ë¨-
± Í¨¨ ‘��.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì ‹�”
�ˆŸˆ ¨ Ê´¨¢¥·¸¨É¥É  ®„Ê¡´ ¯ ¢ μ¡² ¸É¨ · §· ¡μÉ±¨ ³¥Éμ¤¨±¨ ¶·μ£· ³³¨·μ¢ -
´¨Ö ‘��.

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

Salamatin K.M. P13-2013-86
A Variant of the Component-Based System for Spectrometry
Experiments Automation Constructed Using Network Technologies

Based on the analysis of modern network technologies and speciˇcity of exper-
iment automation systems (EAS), the causes and sources of the difˇculties arising
under repeated usage of EAS components are shown. The concept of the component-
based EAS which provides EAS modiˇcation in accordance with the change of the
experiment method by the user is formulated. The key tasks necessary for the con-
struction of such a system are identiˇed: the development of a universal subsystem
for the experiment method description and an environment for distributed compo-
nents interaction. The implementation of these tasks is described. Some of the
developed typical components are checked in real experiments at the IBR-2 reactor.
These results increase reliability and signiˇcantly reduce the time of development
and modiˇcation of the EAS.

The work was performed in accordance with the protocol on the collaboration
between the FLNP, JINR, and University ®Dubna¯ on the development of the EAS
programming methods.

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



„²Ö ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ (‘��) Ì · ±É¥·´μ Î ¸Éμ¥ ¨§³¥-
´¥´¨¥ ³¥Éμ¤¨±¨ ¨¸¸²¥¤μ¢ ´¨Ö, ÎÉμ ¶·¨¢μ¤¨É ± ´¥μ¡Ìμ¤¨³μ¸É¨ ¨§³¥´ÖÉÓ ¸μ¸É ¢
¨¸¶μ²Ó§Ê¥³μ£μ  ¶¶ · É´μ£μ ¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. ˆ§ ²¨É¥· ÉÊ·Ò ¨§-
¢¥¸É´μ, ÎÉμ ´  ³μ¤¨Ë¨± Í¨Õ ‘�� ¢ ²ÊÎÏ¥³ ¸²ÊÎ ¥ É· É¨É¸Ö μ±μ²μ Ï¥¸É¨ ³¥-
¸ÖÍ¥¢ · ¡μÉÒ ±μ²²¥±É¨¢ , ¢±²ÕÎ ÕÐ¥£μ ´¥¸±μ²Ó±¨Ì ¶·μ£· ³³¨¸Éμ¢. �·¨Î¨´Ò
¤²¨É¥²Ó´ÒÌ ¸·μ±μ¢: ±μ³¶²¥±¸´Ò° Ì · ±É¥· · ¡μÉÒ, μÉ¸ÊÉ¸É¢¨¥  ¤¥±¢ É´μ°
¸É· É¥£¨¨ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö, ¶·μ¡²¥³Ò
¶·¨ ¶μ¶ÒÉ±¥ μÉÉμ·¦¥´¨Ö £μÉμ¢μ° ‘�� μÉ · §· ¡μÉÎ¨±μ¢ ¨ ¶¥·¥¤ Î¨ ËÊ´±-
Í¨° ¥¥ ³μ¤¨Ë¨± Í¨¨ ¨ ¸μ¶·μ¢μ¦¤¥´¨Ö Ô±¸¶¥·¨³¥´É Éμ· ³, ¢Ò· ¦ ÕÐ¨¥¸Ö ¢
¶μ¢ÒÏ¥´´ÒÌ É·¥¡μ¢ ´¨ÖÌ ± ±¢ ²¨Ë¨± Í¨¨ ¶μ²Ó§μ¢ É¥²Ö ‘��, ´¥μ¡Ìμ¤¨³μ-
¸É¨ μ¸¢μ¥´¨Ö ¨´É¥·¶·¥É Éμ·μ¢, ¸É·Ê±ÉÊ·Ò ±μ´Ë¨£Ê· Í¨μ´´ÒÌ Ë °²μ¢ ¨ ¤·.

‘É ÉÓÖ ¶μ¸¢ÖÐ¥´  ³¥Éμ¤¨±¥ ¸´¨¦¥´¨Ö § É· É ´  · §· ¡μÉ±Ê ¨ ³μ¤¨Ë¨-
± Í¨Õ ‘��, ¶μ¢ÒÏ¥´¨Ö ´ ¤¥¦´μ¸É¨ ¸¨¸É¥³ ¨ ÔËË¥±É¨¢´μ¸É¨ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. �¸´μ¢´μ° ±·¨É¥·¨° § É· É Å ¸·μ±¨ · §· ¡μÉ±¨ ¨
³μ¤¨Ë¨± Í¨¨ ‘��. �μ¢Éμ·´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ Å μ¸´μ¢´ Ö ³¥Éμ¤μ²μ£¨Ö, ±μ-
Éμ· Ö ¶·¨³¥´Ö¥É¸Ö ¤²Ö ¸μ±· Ð¥´¨Ö É·Ê¤μ§ É· É ¶·¨ · §· ¡μÉ±¥ ¸²μ¦´ÒÌ ¸¨-
¸É¥³. �μ¤ ¶μ¢Éμ·´Ò³ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶μ´¨³ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ÉÓ
±μ³¶μ´¥´ÉÒ ¢ · §²¨Î´ÒÌ Ô±¸¶¥·¨³¥´É Ì ¨ ¸¨¸É¥³ Ì ¡¥§ ¨§³¥´¥´¨Ö ¸ ³¨Ì
±μ³¶μ´¥´Éμ¢ ¨²¨ ¤·Ê£¨Ì ¸μ¸É ¢´ÒÌ Î ¸É¥° ‘��. ‚ · ¡μÉ¥ ¶μ¸É ¢²¥´  § ¤ Î :
· §· ¡μÉ ÉÓ  ·Ì¨É¥±ÉÊ·Ê ‘��, ³¥Éμ¤¨±Ê ¥¥ ±μ³¶μ´μ¢±¨ ¨  ²£μ·¨É³Ò, μ¡¥¸¶¥-
Î¨¢ ÕÐ¨¥ ¢μ§³μ¦´μ¸ÉÓ ³´μ£μ±· É´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö · §· ¡μÉ ´´μ£μ ±μ¤ ,  
É ±¦¥ ¶¥·¥¤ Î¨ ËÊ´±Í¨¨ ³μ¤¨Ë¨± Í¨¨ ¸¨¸É¥³Ò ¶μ²Ó§μ¢ É¥²Ö³.

�¡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 · ¸¸Ê¦¤¥´¨Ö ¡Ê¤ÊÉ
¨²²Õ¸É·¨·μ¢ ÉÓ¸Ö ¶·¨³¥· ³¨ ¨§ μ¡² ¸É¨ ¸¶¥±É·μ³¥É·¨¨. �¤´ ±μ ·¥Ï¥´¨Ö
¢Ò¶μ²´¥´Ò ¢ μ¡Ð¥³ ¢¨¤¥ ¨ ¶·¨£μ¤´Ò ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ¤·Ê£μ° ¶·μ¡²¥³´μ°
μ¡² ¸É¨. � ¸¸³μÉ·¨³, ÎÉμ ³¥Ï ¥É ¶μ¢Éμ·´μ³Ê ¨¸¶μ²Ó§μ¢ ´¨Õ ±μ³¶μ´¥´Éμ¢.

1. ˆ‘’�—�ˆŠˆ ˆ ��ˆ—ˆ�› ��Œ…• ��‚’����Œ“
ˆ‘��‹œ‡�‚��ˆ� Š�„�

�¸´μ¢´ÒÌ ¨¸ÉμÎ´¨±μ¢ ¶μ³¥Ì ¶μ¢Éμ·´μ³Ê ¨¸¶μ²Ó§μ¢ ´¨Õ ±μ³¶μ´¥´Éμ¢
¤¢ : 1) ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢ ¨ 2) ¨§³¥´Î¨¢μ¸ÉÓ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É .

‘¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢ ³μ¦¥É ¡ÒÉÓ ¸É É¨Î¥¸±¨³ ¨ ¤¨´ ³¨Î¥¸±¨³. �·¨
¸É É¨Î¥¸±μ³ ¸¢Ö§Ò¢ ´¨¨ ´Ê¦´ Ö ¤²Ö ¸¢Ö§Ò¢ ´¨Ö ¨´Ëμ·³ Í¨Ö (´ ¶·¨³¥·,
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¸¥É¥¢Ò¥  ¤·¥¸  ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì ±μ³¶μ´¥´Éμ¢) É¥³ ¨²¨ ¨´Ò³ ¸¶μ¸μ¡μ³
Ë¨±¸¨·ÊÕÉ¸Ö ¤μ ´ Î ²  · ¡μÉÒ ‘��. ‘É É¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ μ¡¥¸¶¥Î¨¢ ¥É
´ ¨¡μ²ÓÏÊÕ ¸±μ·μ¸ÉÓ ¢Ò¶μ²´¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö, ´μ ¶·¨ ÔÉμ³ ¸¢Ö§Ó ³¥¦¤Ê
±μ³¶μ´¥´É ³¨ ¸¨¸É¥³Ò ¸É ´μ¢¨É¸Ö ¡μ²¥¥ É¥¸´μ°, ±μ²¨Î¥¸É¢μ ±·¨É¨Î¥¸±¨Ì
¢§ ¨³μ§ ¢¨¸¨³μ¸É¥° · ¸É¥É. ‚ ÔÉμ³ ¸²ÊÎ ¥ ¸¡μ° μ¤´μ£μ ¨§ ±μ³¶μ´¥´Éμ¢ ¸
¡μ²ÓÏ¥° ¢¥·μÖÉ´μ¸ÉÓÕ ¶·¨¢μ¤¨É ± ¶μÉ¥·¥ · ¡μÉμ¸¶μ¸μ¡´μ¸É¨ ¢¸¥° ¸¨¸É¥³Ò,
¨ ¤ ¦¥ ´¥¡μ²ÓÏ¨¥ ¨§³¥´¥´¨Ö ³μ£ÊÉ ¶·¨¢¥¸É¨ ± ´¥μ¡Ìμ¤¨³μ¸É¨ ¶·¨¢²¥Î¥´¨Ö
¸Éμ·μ´´¨Ì ¸¶¥Í¨ ²¨¸Éμ¢ (¶·μ£· ³³¨¸Éμ¢) ¤²Ö ¢Ò¶μ²´¥´¨Ö ¤μ¶μ²´¨É¥²Ó´μ£μ
±μ¤¨·μ¢ ´¨Ö. �Î¥¢¨¤´μ, ¤²Ö ‘�� É·¥¡Ê¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö-
§Ò¢ ´¨¥, ¶·¨ ±μÉμ·μ³ ´¥μ¡Ìμ¤¨³ Ö ¤²Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¨´Ëμ·³ Í¨Ö ¡Ê¤¥É
μ¶·¥¤¥²¥´  ¢ ¶·μÍ¥¸¸¥ · ¡μÉÒ ¸¨¸É¥³Ò.

ˆ§³¥´Î¨¢μ¸ÉÓ ³¥Éμ¤¨±¨ Å ´¥Ê¸É· ´¨³ Ö μ¸μ¡¥´´μ¸ÉÓ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ°
· ¡μÉÒ. …¸²¨ ´μ¢ Ö ³¥Éμ¤¨±  É·¥¡Ê¥É ¨¸¶μ²Ó§μ¢ ÉÓ μ¡μ·Ê¤μ¢ ´¨¥, ´¥ ¶·¥¤Ê-
¸³μÉ·¥´´μ¥ § · ´¥¥ ¢ ±μ´¸É·Ê±Í¨¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨, ÔÉμ ¶·¨¢¥-
¤¥É É ±¦¥ ± ¨§³¥´¥´¨Õ ¸μ¸É ¢  ¨¸¶μ²Ó§Ê¥³ÒÌ ±μ³¶μ´¥´Éμ¢ ¨ ´¥μ¡Ìμ¤¨³μ¸É¨
μÉ·¥¤ ±É¨·μ¢ ÉÓ · ´¥¥ ¨¸¶μ²Ó§μ¢ ¢Ï¨¥¸Ö ±μ³¶μ´¥´ÉÒ. Š ± ¶· ¢¨²μ, ¶·¨
ÔÉμ³ ·¥¤ ±É¨·Ê¥É¸Ö ±μ³¶μ´¥´É, Ê¶· ¢²ÖÕÐ¨° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓÕ ¢Ò¶μ²´¥-
´¨Ö μ¶¥· Í¨° ¢ Ô±¸¶¥·¨³¥´É¥, ¨ ¸¡μ·±  ¸¨¸É¥³Ò ¢Ò¶μ²´Ö¥É¸Ö § ´μ¢μ ¸ ¨¸-
¶μ²Ó§μ¢ ´¨¥³ É· ´¸²ÖÉμ· . — Ð¥ ¢¸¥£μ ¤²Ö Ê¶·μÐ¥´¨Ö ¶·μÍ¥¸¸  ³μ¤¨Ë¨± Í¨¨
‘�� ¢¢μ¤¨É¸Ö Ê¶·μÐ¥´´Ò° Ö§Ò±, ¨´É¥·¶·¥É Éμ· ¢±²ÕÎ ¥É¸Ö ¢ ¸μ¸É ¢ ‘��,
¨ ¶·μÍ¥¤Ê·  Ô±¸¶¥·¨³¥´É  (¸±·¨¶É) μ¶¨¸Ò¢ ¥É¸Ö ´  ÔÉμ³ Ö§Ò±¥,    ¤·¥¸´ Ö
¨´Ëμ·³ Í¨Ö ¶μ³¥Ð ¥É¸Ö ¢ ±μ´Ë¨£Ê· Í¨μ´´Ò¥ Ë °²Ò ¨²¨ ¶¥·¥¤ ¥É¸Ö Î¥·¥§
¸¶¨¸±¨ ¶ · ³¥É·μ¢, É. ¥. ¢¢μ¤¨É¸Ö ¸É É¨Î¥¸± Ö ¸¢Ö§ ´´μ¸ÉÓ.

� ¸¸³μÉ·¨³ ¢μ§³μ¦´Ò¥ ¶ÊÉ¨ ·¥Ï¥´¨Ö ÔÉ¨Ì ¶·μ¡²¥³.

2. ‚›��� ‘…’…‚›• ’…•��‹�ƒˆ‰ „‹Ÿ ˆ‘��‹œ‡�‚��ˆŸ ‚ ‘�	

Œ¥Éμ¤Ò ¶μ¸É·μ¥´¨Ö ±μ³¶μ´¥´É´ÒÌ ¶·¨²μ¦¥´¨° ´ ¨¡μ²¥¥ Ï¨·μ±μ ¶·¥¤-
¸É ¢²¥´Ò ¢ ¸¥É¥¢ÒÌ É¥Ì´μ²μ£¨ÖÌ. ‘ Í¥²ÓÕ ¸μ±· É¨ÉÓ μ¡Ñ¥³ ¶·¥¤¸ÉμÖÐ¨Ì
¸μ¡¸É¢¥´´ÒÌ · §· ¡μÉμ± ¨ ¢μ§³μ¦´ÒÌ μÏ¨¡μ± ¡Ò² ¢Ò¶μ²´¥´  ´ ²¨§ ·Ö¤  ¸¥-
É¥¢ÒÌ É¥Ì´μ²μ£¨° ¨ ¸¤¥² ´ ¢Ò¡μ· (¸ ÊÎ¥Éμ³ ¸¶¥Í¨Ë¨±¨ § ¤ Î  ¢Éμ³ É¨§ Í¨¨
Ô±¸¶¥·¨³¥´Éμ¢) μ¶É¨³ ²Ó´ÒÌ ¢ ·¨ ´Éμ¢ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ‘�� [3]. � ¸-
¸³μÉ·¥´Ò ³¥Éμ¤Ò RPC, É¥Ì´μ²μ£¨¨ RMI, CORBA, DCOM, Ice ¨ ¤·., ¸·¥¤¸É¢ 
· §³¥É±¨ ¸μμ¡Ð¥´¨° XML, JSON, SOAP, É¥Ì´μ²μ£¨¨ ¶μ¨¸±  ±μ³¶μ´¥´Éμ¢,
 ·Ì¨É¥±ÉÊ·  SOA ¨ ¤·.

� ¸¸³μÉ·¥´´Ò¥ É¥Ì´μ²μ£¨¨ ¨³¥ÕÉ ¸²¥¤ÊÕÐ¨¥ ¸¢μ°¸É¢ :
1. „²Ö ±² ¸¸¨Î¥¸±μ£μ RPC (±²¨¥´É/¸¥·¢¥·) Ì · ±É¥·´Ò ¸¨´Ì·μ´´Ò° ¢Ò§μ¢,

¸¶μ¸μ¡ ¢§ ¨³μ¤¥°¸É¢¨Ö μ¤¨´-±-μ¤´μ³Ê ¨ ¤·. ¸¢μ°¸É¢ , ¢´μ¸ÖÐ¨¥ μ¸²μ¦´¥´¨Ö
¢ ¸¨¸É¥³Ò ·¥ ²Ó´μ£μ ¢·¥³¥´¨.

2. RMI ¨³¥¥É ¦¥¸É±ÊÕ μ·¨¥´É Í¨Õ ´  Java.
3. DCOM ¢μ§³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ Éμ²Ó±μ ¢ Windows.
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CORBA ¡μ²¥¥ ¶μ²´μ μÉ¢¥Î ¥É É·¥¡μ¢ ´¨Ö³, ¢μ§´¨± ÕÐ¨³ ¶·¨ ·¥ ²¨§ -
Í¨¨ ¶·¨²μ¦¥´¨° ¸ ¨§³¥´Ö¥³μ° ²μ£¨±μ°. �¤´ ±μ ¢ ¦´¥°Ï¥¥ ¸¢μ°¸É¢μ
CORBA Å Ê´¨¢¥·¸ ²Ó´Ò° ³¥Ì ´¨§³ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö Å ¤²Ö ‘��
¨§¡ÒÉμÎ´μ ¸²μ¦´Ò° [4]:

• É·¥¡Ê¥É¸Ö ¢±²ÕÎ¥´¨¥ ¸¶¥Í¨ ²Ó´ÒÌ Ô²¥³¥´Éμ¢ ¢ ¸·¥¤Ê μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨-
³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¨ ¢ ±μ³¶μ´¥´ÉÒ;

• ·¥ ²¨§ Í¨Ö É·¥¡Ê¥É ´¥¸±μ²Ó±¨Ì ¸μÉ μ¶¥· Éμ·μ¢;
• ¢Ò¶μ²´¥´¨¥ É·¥¡Ê¥É ·Ö¤  μ¶¥· Í¨° ¤²Ö ´ ¸É·μ°±¨ ¢§ ¨³μ¤¥°¸É¢¨Ö, ÎÉμ

¢ ¨Éμ£¥ ¢ 40 · § ³¥¤²¥´´¥¥, Î¥³ ¶·¨ ¸É É¨Î¥¸±μ³ ¸¢Ö§Ò¢ ´¨¨;
• ·¥ ²¨§Ê¥É ¸Ì¥³Ê ¢§ ¨³μ¤¥°¸É¢¨Ö μ¤¨´-¸-μ¤´¨³.
�μ¤·μ¡´Ò°  ´ ²¨§ ´¥¤μ¸É É±μ¢ CORBA ³μ¦´μ ´ °É¨ ¢ ¸É ÉÓ¥ [5]. �¥¤ ¢-

´ÖÖ ·¥¨´± ·´ Í¨Ö CORBA ¢ Ice μ¡¥¸¶¥Î¨¢ ¥É  ¸¨´Ì·μ´´μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥,
´μ ¥Ð¥ ¡μ²¥¥ Ê¸²μ¦´Ö¥É ¸Ì¥³Ê ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö. ‚ · ¡μÉ¥ [6], ¶μ-
¸¢ÖÐ¥´´μ°  ´ ²¨§Ê ¸¢μ¥£μ μ¶ÒÉ  · §· ¡μÉ±¨ ¨ Ô±¸¶²Ê É Í¨¨ Open Inspire,
μ¸´μ¢ ´´μ£μ ´  ¨¸¶μ²Ó§μ¢ ´¨¨ JAVA ¨ CORBA, ¤ ´  μÉ·¨Í É¥²Ó´ Ö μÍ¥´± 
·¥§Ê²ÓÉ Éμ¢ ¨Ì ¨¸¶μ²Ó§μ¢ ´¨Ö. ‚ ¤ ´´μ° · ¡μÉ¥ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ ¢Ò¶μ²-
´¨ÉÓ · §· ¡μÉ±Ê ³¥Ì ´¨§³  ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¸ ÊÎ¥Éμ³
¸¶¥Í¨Ë¨±¨ ·¥Ï ¥³ÒÌ § ¤ Î. „²Ö · §· ¡μÉ±¨ ´μ¢μ£μ ³¥Ì ´¨§³  ¸¢Ö§Ò¢ ´¨Ö
±μ³¶μ´¥´Éμ¢ ¶μÉ·¥¡μ¢ ²¨¸Ó μÉ±·ÒÉÒ¥ ¸¥É¥¢Ò¥ É¥Ì´μ²μ£¨¨ Ëμ·³ É¨·μ¢ ´¨Ö
¨ ¸¥·¨ ²¨§ Í¨¨ ¸μμ¡Ð¥´¨° ¨ ¶μ¨¸±  ±μ³¶μ´¥´Éμ¢. ‘· ¢´¥´¨¥ Ì · ±É¥·¨¸É¨±
JSON-RPC, XML-RPC ¨ SOAP ¶·¨¢¥²μ ± ·¥Ï¥´¨Õ ¨¸¶μ²Ó§μ¢ ÉÓ JSON-RPC.
„²Ö ¶μ¤¤¥·¦±¨ ¤¨´ ³¨Î¥¸±μ° ±μ³¶μ´μ¢±¨ ‘�� ¨¸¶μ²Ó§μ¢ ´ ¶·μÉμ±μ² SLP Å
¥¤¨´¸É¢¥´´Ò°, ¶μ²ÊÎ¨¢Ï¨° ¸É ÉÊ¸ RFC.

�¶É¨³ ²Ó´Ò³ ¢Ò¡μ·μ³  ·Ì¨É¥±ÉÊ·Ò Ö¢²Ö¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ SOA [7].
�É   ·Ì¨É¥±ÉÊ·  ¶μ§¢μ²Ö¥É ·¥Ï¨ÉÓ ¶·μ¡²¥³Ê ¨´É¥£· Í¨¨ ¶·¨±² ¤´μ° ¸¨¸É¥³Ò
¸ ¢μ§³μ¦´μ¸ÉÓÕ  ¢Éμ³ É¨Î¥¸±μ£μ ¨§³¥´¥´¨Ö ¨¸¶μ²Ó§Ê¥³μ£μ ¸μ¸É ¢  ±μ³¶μ-
´¥´Éμ¢ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ Ô¢μ²ÕÍ¨¥° ²μ£¨±¨ ¶·¨²μ¦¥´¨Ö (¨§³¥´¥´¨¥³ ³¥Éμ-
¤¨±¨ Ô±¸¶¥·¨³¥´É ).

3. ���‹ˆ‡ ˆ Š‹�‘‘ˆ”ˆŠ�–ˆŸ
”“�Š–ˆ���‹œ�›• ‘�‘’�‚‹Ÿ�™ˆ• ‘�	
‚ ��‹�‘’ˆ ‘�…Š’��Œ…’�ˆˆ �…‰’����‚

‚ μ¶Ê¡²¨±μ¢ ´´ÒÌ · ¡μÉ Ì ÊÎ¥É ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ¸¢Ö§Ò¢ ´¨¥
±μ³¶μ´¥´Éμ¢ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö · §´Ò³¨ ¸¶μ¸μ¡ ³¨ Å ¢ Ë· £³¥´É Ì ±μ¤  ¸¨-
¸É¥³Ò, ¸±·¨¶É ³¨, ¸·¥¤¸É¢ ³¨ ±μ³¶μ´¥´É´ÒÌ É¥Ì´μ²μ£¨° RMI, DCOM,
CORBA ¨ ¤·. �É¨ ·¥Ï¥´¨Ö ¢´μ¸ÖÉ ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢, ¢ ¨Éμ£¥ ¶μ-
¶ÒÉ±  ·¥ ²¨§μ¢ ÉÓ ´¥ ÊÎÉ¥´´ÊÕ · ´¥¥ ³¥Éμ¤¨±Ê Ô±¸¶¥·¨³¥´É  ¶·¨¢μ¤¨É ±
¨§³¥´¥´¨Ö³ £μÉμ¢ÒÌ ¶·μ£· ³³, ¨§¡ÒÉμÎ´μ³Ê ±μ¤Ê ¢ ±μ³¶μ´¥´É Ì, § ³¥¤²¥-
´¨Õ · ¡μÉÒ, ÎÉμ ÊÌÊ¤Ï ¥É ¢μ§³μ¦´μ¸ÉÓ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μ£· ³³.
‚ ²¨É¥· ÉÊ·¥ ´¥ ¡Ò²¨ ´ °¤¥´Ò ¸·¥¤¸É¢  μ¶¨¸ ´¨Ö ´μ¢μ° (´¥ ÊÎÉ¥´´μ° ¶·¨
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· §· ¡μÉ±¥ ‘��) ³¥Éμ¤¨±¨, ´¥ É·¥¡ÊÕÐ¨¥ ¨§³¥´¥´¨Ö ±μ¤ , ¸±·¨¶Éμ¢ ¨²¨
¤·Ê£¨Ì Î ¸É¥°, ¢Ìμ¤ÖÐ¨Ì ¢ ¸μ¸É ¢ ‘��. —Éμ¡Ò ¶μ²ÊÎ¨ÉÓ ¨´Ëμ·³ Í¨Õ ¤²Ö
· §· ¡μÉ±¨ ´μ¢μ£μ  ²£μ·¨É³  ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¨ ¶μ¤-
¸¨¸É¥³Ò μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¸ ´Ê¦´Ò³¨ ¸¢μ°¸É¢ ³¨, ¡Ò² ¢Ò-
¶μ²´¥´  ´ ²¨§ ËÊ´±Í¨μ´ ²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ‘��.

‘�� ¤μ²¦´  ·¥Ï ÉÓ ¸²¥¤ÊÕÐ¨¥ § ¤ Î¨:
1) Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ³¥Éμ¤¨±μ° Ô±¸¶¥-

·¨³¥´É ;
2) ·¥£¨¸É· Í¨¨, ¶·¥¤¸É ¢²¥´¨Ö ¤ ´´ÒÌ ¢ Ëμ·³ É¥, Ê¤μ¡´μ³ ¤²Ö μ¡· -

¡μÉ±¨, ¨ ¸μÌ· ´¥´¨Ö ¶μÉμ±  ¤ ´´ÒÌ μÉ ¤¥É¥±Éμ·μ¢;
3) ±μ´É·μ²Ö ±μ··¥±É´μ¸É¨ · ¡μÉÒ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ¨ ¤μ¸Éμ-

¢¥·´μ¸É¨ ·¥£¨¸É·¨·Ê¥³ÒÌ ¤ ´´ÒÌ.
�¥μ¡Ìμ¤¨³Ò° Ï £ ´  ¶ÊÉ¨ μ¡¥¸¶¥Î¥´¨Ö ¢μ§³μ¦´μ¸É¨ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó-

§μ¢ ´¨Ö Å · §¤¥²¥´¨¥ ±μ¤  ‘�� ´  μÉ¤¥²Ó´Ò¥ ËÊ´±Í¨μ´ ²Ó´μ § ±μ´Î¥´´Ò¥
³μ¤Ê²¨, ´ §´ Î¥´¨¥ ±μÉμ·ÒÌ, ´ ¶·¨³¥·, ¸²¥¤ÊÕÐ¥¥:

1. ˆ´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö (¢μ§³μ¦´μ ´¥¸±μ²Ó±μ).
2. �μ¤¸¨¸É¥³  ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ DAQ (¢¢μ¤, ¶·¥μ¡· §μ¢ ´¨¥ ¨  ·Ì¨-

¢¨·μ¢ ´¨¥).
3. “¶· ¢²¥´¨¥ Ê¸É·μ°¸É¢ ³¨ μ±·Ê¦¥´¨Ö μ¡· §Í , μ¶·¥¤¥²ÖÕÐ¨³¨ Ê¸²μ¢¨Ö

·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ.
4. “¶· ¢²¥´¨¥ Ô±¸¶¥·¨³¥´Éμ³.
5. Mμ´¨Éμ·¨·μ¢ ´¨¥ ¸μ¸ÉμÖ´¨Ö μ¡Ñ¥±É .
6. �¡· ¡μÉ±  μÉ± §μ¢.
7. �·¥¤¢ ·¨É¥²Ó´ Ö μ¡· ¡μÉ±  ¤ ´´ÒÌ.
8. ‚¨§Ê ²¨§ Í¨Ö ¤ ´´ÒÌ ¨ ¤·.
�´ ²¨§ ¸μ¸É ¢  ËÊ´±Í¨μ´ ²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ‘�� [8] ¶μ§¢μ²Ö¥É ¸¤¥² ÉÓ

¸²¥¤ÊÕÐ¨¥ ¢Ò¢μ¤Ò:
• ’·¥¡μ¢ ´¨Ö ± ¸±μ·μ¸É¨ μ¡³¥´  ¤ ´´Ò³¨ Ö¢²ÖÕÉ¸Ö ±·¨É¨Î¥¸±¨³¨ Éμ²Ó±μ

¤²Ö ±μ³¶μ´¥´Éμ¢ DAQ, ¨ ÔÉ  § ¤ Î  ·¥Ï ¥É¸Ö ¶μ¸·¥¤¸É¢μ³ μ·£ ´¨§ Í¨¨ μ¡-
Ð¥£μ ¤μ¸ÉÊ¶  ± μ¶¥· É¨¢´μ° ¶ ³ÖÉ¨, ¤μ¶μ²´¨É¥²Ó´μ ¢μ§³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ
¸¶¥Í¨ ²Ó´ÊÕ ¢´¥Ï´ÕÕ ¶ ³ÖÉÓ.

• ‹Õ¡μ° ±μ³¶μ´¥´É (¨ μÉ¤¥²Ó´Ò¥ ¥£μ ³¥Éμ¤Ò) ¢ ¶² ´¥ ¨´Ëμ·³ É¨±¨ ³μ-
¦¥É ¢Ò¸ÉÊ¶ ÉÓ ± ± ¢ ·μ²¨ ±²¨¥´É , É ± ¨ ¢ ·μ²¨ ¸¥·¢¥· , ¢Ò¶μ²´ÖÖ ËÊ´±Í¨¨
Ê¶· ¢²¥´¨Ö, ¨¸¶μ²´¥´¨Ö ¤¥°¸É¢¨°, ¶Ê¡²¨± Í¨¨ ¨ μ¡· ¡μÉ±¨ ¨´Ëμ·³ Í¨¨.

• ‹μ£¨±μ° Ô±¸¶¥·¨³¥´É  ¶·¥¤μ¶·¥¤¥²¥´Ò ·μ²¨ Ê¶· ¢²ÖÕÐ¨Ì (¨´É¥·-
Ë¥°¸Ò ¶μ²Ó§μ¢ É¥²Ö ¨ ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³) ¨ ¨¸¶μ²´ÖÕ-
Ð¨Ì ±μ³¶μ´¥´Éμ¢ (±μ³¶μ´¥´ÉÒ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í  ¨ ¶μ¤¸¨-
¸É¥³Ò DAQ), ¸Ì¥³  ¨Ì ¢§ ¨³μ¤¥°¸É¢¨Ö Ë¨±¸¨·μ¢ ´ . „²Ö ÔÉ¨Ì ËÊ´±Í¨μ´ ²Ó-
´ÒÌ £·Ê¶¶ Ì · ±É¥·´μ É·¥¡μ¢ ´¨¥ £ · ´É¨·μ¢ ´´μ° ¤μ¸É ¢±¨ ±μ³ ´¤Ò ¨ ¶μ¤-
É¢¥·¦¤¥´¨Ö § ¢¥·Ï¥´¨Ö · ¡μÉÒ.

• ‚ ¸μ¸É ¢¥ ‘�� ¶·¨¸ÊÉ¸É¢ÊÕÉ ¤·Ê£¨¥ ËÊ´±Í¨μ´ ²Ó´Ò¥ ¶ ·Ò Å ¨¸ÉμÎ-
´¨±¨ ¨´Ëμ·³ Í¨¨, ¢Ò· ¡ ÉÒ¢ ¥³μ° ¢ ¶·μÍ¥¸¸¥ · ¡μÉÒ ‘��, ¨ ¶μÉ·¥¡¨É¥²¨
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ÔÉμ° ¨´Ëμ·³ Í¨¨. ˆ¸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. Œ¥Éμ¤¨±  Ô±¸¶¥·¨³¥´É  ´¥ μ¶·¥¤¥²Ö¥É
¸Ì¥³Ê ¢§ ¨³μ¤¥°¸É¢¨Ö ¨¸ÉμÎ´¨±μ¢ ¨ ¶μÉ·¥¡¨É¥²¥° ¨´Ëμ·³ Í¨¨.

• Œμ¦´μ ¸Ëμ·³Ê²¨·μ¢ ÉÓ ¤¢¥ £·Ê¶¶Ò ±μ³¶μ´¥´Éμ¢ ‘��:
1) ¡ §μ¢Ò¥ ±μ³¶μ´¥´ÉÒ c ¤¥É¥·³¨´¨·μ¢ ´´Ò³ Ì · ±É¥·μ³ ¢§ ¨³μ¤¥°-

¸É¢¨Ö, ¢Ò¶μ²´ÖÕÐ¨¥ μ¸´μ¢´Ò¥ § ¤ Î¨ Ô±¸¶¥·¨³¥´É ; Ì · ±É¥· ¢§ ¨³o-
¤¥°¸É¢¨Ö Å μ¤¨´-±-μ¤´μ³Ê;

2) ±μ³¶μ´¥´ÉÒ (¨ ³¥Éμ¤Ò ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢), ·¥ ²¨§ÊÕÐ¨¥ ¢¸¶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¢´ÒÌ § ¤ Î; Ì · ±É¥·
¢§ ¨³μ¤¥°¸É¢¨Ö Å μ¤¨´-±μ-³´μ£¨³.

• ‚ £·Ê¶¶¥ ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¶·¨¸ÊÉ¸É¢Ê¥É Éμ²Ó±μ ¤¢  É¨¶  ±²¨¥´-
Éμ¢, ¢ ± Î¥¸É¢¥ ·¥§Ê²ÓÉ É  ¨³ É·¥¡ÊÕÉ¸Ö Éμ²Ó±μ ¶μ¤É¢¥·¦¤¥´¨¥ ¢Ò¶μ²´¥´¨Ö
§ ± § ´´μ£μ ¤¥°¸É¢¨Ö ¤²Ö ¸¨´Ì·μ´¨§ Í¨¨ · ¡μÉÒ. �Éμ Å ¨´É¥·Ë¥°¸Ò ¶μ²Ó§μ-
¢ É¥²Ö ¨ ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³. �μ ¸ÊÉ¨ ÔÉμ Å Ê¶· ¢²ÖÕÐ¨¥
¶·μ£· ³³Ò, Ê¶· ¢²¥´¨¥ Å μ¤´μ´ ¶· ¢²¥´´μ¥. �¥ ²¨§ Í¨Ö μ¡· É´μ° ¸¢Ö§¨ μÉ-
´μ¸¨É¸Ö ± ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¥.

• ‚ £·Ê¶¶¥ ¡ §μ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¶·¨¸ÊÉ¸É¢Ê¥É Éμ²Ó±μ ¤¢  É¨¶  ¸¥·¢¨¸μ¢,
¢Ò¶μ²´ÖÕÐ¨Ì μ¸´μ¢´ÊÕ · ¡μÉÊ, μ¶·¥¤¥²Ö¥³ÊÕ ³¥Éμ¤¨±μ° Ô±¸¶¥·¨³¥´É . �Éμ
¶μ¤¸¨¸É¥³Ò ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ (DAQ) ¨ ±μ³¶μ´¥´ÉÒ Ê¶· ¢²¥´¨Ö Ê¸É·μ°-
¸É¢ ³¨ μ±·Ê¦¥´¨Ö μ¡· §Í .

4. ��…„‹�ƒ�…Œ�Ÿ Š��–…�–ˆŸ
ˆ Š‹�—…‚›… ‡�„�—ˆ ��ˆ …… �…�‹ˆ‡�–ˆˆ

Šμ³¶²¥±¸´Ò° ¶μ¤Ìμ¤ Å ÊÎ¥É ¸¶¥Í¨Ë¨±¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¨¸¸²¥¤μ¢ -
´¨°, ¨¸¶μ²Ó§μ¢ ´¨¥ ¸μ¢·¥³¥´´ÒÌ É¥Ì´μ²μ£¨° ¨ · §· ¡μÉ±  ¤μ¶μ²´¨É¥²Ó´ÒÌ
 ²£μ·¨É³μ¢ ¨ ³¥Éμ¤μ¢ Å ¶μ§¢μ²Ö¥É ¶μ¸É·μ¨ÉÓ ¸¨¸É¥³Ê, ±μ³¶μ´Ê¥³ÊÕ ¨§ É¨-
¶μ¢ÒÌ ¶·μ£· ³³´ÒÌ ³μ¤Ê²¥°, ±μ´Í¥¶Í¨Ö ±μÉμ·μ° ¢±²ÕÎ ¥É ¸²¥¤ÊÕÐ¨¥ ¶μ²μ-
¦¥´¨Ö:

• ¸¨¸É¥³  ¸μ¡¨· ¥É¸Ö ¨§ ¢§ ¨³μ¤¥°¸É¢ÊÕÐ¨Ì É¨¶μ¢ÒÌ ËÊ´±Í¨μ´ ²Ó´μ § -
±μ´Î¥´´ÒÌ ±μ³¶μ´¥´Éμ¢, ¶·¥¤μ¸É ¢²ÖÕÐ¨Ì ´¥±μÉμ·Ò° ´ ¡μ· ³¥Éμ¤μ¢; ±μ³¶μ-
´¥´ÉÒ ¶·¥¤¸É ¢²ÖÕÉ¸Ö ¢ ¨¸¶μ²´Ö¥³μ³ Ëμ·³ É¥, ¤²Ö ´¨Ì μ¶·¥¤¥²¥´ ¢´¥Ï´¨°
¨´É¥·Ë¥°¸ Å ¸¶μ¸μ¡ Ê¤ ²¥´´μ£μ ¢Ò§μ¢  ³¥Éμ¤μ¢ ¨ μÉ¢¥É´ Ö ·¥ ±Í¨Ö;

• ±μ¤ ±μ³¶μ´¥´Éμ¢ ¸¨¸É¥³Ò ¨´¢ ·¨ ´É¥´ μÉ´μ¸¨É¥²Ó´μ ¨§³¥´¥´¨° ³¥-
Éμ¤¨±¨ ¨¸¸²¥¤μ¢ ´¨Ö;

• ³¥Éμ¤¨±  Ô±¸¶¥·¨³¥´É  μ¶¨¸Ò¢ ¥É¸Ö ¸ ¶μ³μÐÓÕ Ê´¨Ë¨Í¨·μ¢ ´´μ° ¤¨ -
²μ£μ¢μ° ¶μ¤¸¨¸É¥³Ò ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö, ¨´¢ ·¨ ´É´μ° μÉ´μ¸¨É¥²Ó´μ ³¥-
Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ±μ´¸É·Ê±Í¨¨ ¸¶¥±É·μ³¥É· ;
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•  ¢Éμ³ É¨Î¥¸± Ö ±μ³¶μ´μ¢±  ¸¨¸É¥³Ò ¢ ¸μμÉ¢¥É¸É¢¨¨ § ¤ ´¨¥³ ´  Ô±¸-
¶¥·¨³¥´É;

• ¶¥·¥´μ¸ ±μ³¶μ´¥´Éμ¢ ´  ¤·Ê£¨¥ �‚Œ ¢ ¶·¥¤¥² Ì ²μ± ²Ó´μ° ¸¥É¨ ´¥
¤μ²¦¥´ · §·ÊÏ ÉÓ ¸¨¸É¥³Ê, É·¥¡μ¢ ÉÓ ¨§³¥´¥´¨Ö μ¶¨¸ ´¨Ö ¥¥ ±μ´Ë¨£Ê· Í¨¨
¨²¨ ¶¥·¥±μ³¶¨²ÖÍ¨¨ ²Õ¡ÒÌ ¸μ¸É ¢²ÖÕÐ¨Ì ‘��;

• ¶·μÍ¥¸¸μ³ ¢Ò¶μ²´¥´¨Ö ¡ §μ¢μ° ²μ£¨±¨ Ê¶· ¢²Ö¥É É¨¶μ¢ Ö Ê¶· ¢²ÖÕ-
Ð Ö ¶·μ£· ³³ ,  ²£μ·¨É³ ±μÉμ·μ° ¨´¢ ·¨ ´É¥´ μÉ´μ¸¨É¥²Ó´μ ³¥Éμ¤¨±¨ Ô±¸-
¶¥·¨³¥´É ;

• Ô±¸¶¥·¨³¥´É ¢Ò¶μ²´Ö¥É¸Ö ¢ ¶μ²´μ¸ÉÓÕ  ¢Éμ³ É¨Î¥¸±μ³ ·¥¦¨³¥ ¸ ¢μ§-
³μ¦´μ¸ÉÓÕ ¶¥·¥°É¨ ¢ ¤¨ ²μ£μ¢Ò°;

• ¢μ§³μ¦´  ¶¥·¥¤ Î  ËÊ´±Í¨° ¸μ¶·μ¢μ¦¤¥´¨Ö ¨ ³μ¤¨Ë¨± Í¨¨ ‘�� ¶μ²Ó-
§μ¢ É¥²Ö³.

�  μ¸´μ¢ ´¨¨  ´ ²¨§  ¸¥É¥¢ÒÌ É¥Ì´μ²μ£¨° · §· ¡μÉ±¨ ±μ³¶μ´¥´É´ÒÌ
¶·¨²μ¦¥´¨° ¨ μ¸μ¡¥´´μ¸É¥° ‘�� ¸¤¥² ´ ¢Ò¢μ¤ μ ´¥μ¡Ìμ¤¨³μ¸É¨ ·¥Ï¥´¨Ö
¤¢ÊÌ ±²ÕÎ¥¢ÒÌ § ¤ Î, ÔÉμ:

1) · §· ¡μÉ±  Ê´¨¢¥·¸ ²Ó´μ£μ ³¥Ì ´¨§³  μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨-
³¥´É , ´¥ É·¥¡ÊÕÐ¥£μ ¨§³¥´¥´¨Ö ±μ¤  £μÉμ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¶·¨ ¨§³¥´¥´¨¨
³¥Éμ¤¨±¨;

2) · §· ¡μÉ±  ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢,  ¤ ¶É¨·μ¢ ´´μ° ± ¸¶¥-
Í¨Ë¨±¥ ‘�� ¨ ¨´¢ ·¨ ´É´μ° ± ¨§³¥´¥´¨Ö³ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ¢¸¶μ-
³μ£ É¥²Ó´μ° ²μ£¨±¨.

� §· ¡μÉ±  ¨´É¥·Ë¥°¸μ¢ ¶μ²Ó§μ¢ É¥²Ö, ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨-
³¥´Éμ³, ±μ³¶μ´¥´Éμ¢ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í , DAQ ¨ ¤·. ´¥ ¸μ¤¥·-
¦¨É ¨¤¥μ²μ£¨Î¥¸±¨Ì ¶·μ¡²¥³, ·Ö¤ ¢ ·¨ ´Éμ¢ É ±¨Ì ³μ¤Ê²¥° ¶·μÌμ¤¨É ¨¸¶ÒÉ -
´¨Ö ¢ Ê¸²μ¢¨ÖÌ ·¥ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ [9]. � ¸¸³μÉ·¨³ ¢ ·¨ ´ÉÒ ·¥Ï¥´¨Ö
±²ÕÎ¥¢ÒÌ § ¤ Î.

5. ��„‘ˆ‘’…Œ� ��ˆ‘��ˆŸ Œ…’�„ˆŠˆ 	Š‘�…�ˆŒ…�’�

„²Ö μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ ¨ ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É É·¥¡Ê¥É¸Ö
¨´Ëμ·³ Í¨Ö μ¡ Ê¸É·μ°¸É¢ Ì ¨ · ¡μÉ ÕÐ¨Ì ¸ ´¨³¨ ±μ³¶μ´¥´É Ì (¶ ¸¶μ·É 
Ê¸É·μ°¸É¢). � ¸¸³μÉ·¥´Ò ¤¢   ²ÓÉ¥·´ É¨¢´ÒÌ  ²£μ·¨É³  ¶μ²ÊÎ¥´¨Ö ÔÉμ° ¨´-
Ëμ·³ Í¨¨:

1) Ì· ´¨ÉÓ ¶ ¸¶μ·É  Ê¸É·μ°¸É¢ ¢ ¡ §¥ ¤ ´´ÒÌ (	„) ¨ ¢Ò¡¨· ÉÓ ¨Ì ¨§ 	„
¸¶¥Í¨ ²Ó´μ° ¤¨ ²μ£μ¢μ° ¶·μ£· ³³μ° ¤μ § ¶Ê¸±  ‘�� ¨ ´ Î ²  Ô±¸¶¥·¨³¥´É ;

2) Ì· ´¨ÉÓ ¶ ¸¶μ·É  Ê¸É·μ°¸É¢ ¢ μ¡¸²Ê¦¨¢ ÕÐ¨Ì ¨Ì ±μ³¶μ´¥´É Ì, ¤¨-
´ ³¨Î¥¸±¨ ¸μ¸É ¢²ÖÉÓ ¸¶¨¸μ± ´Ê¦´ÒÌ  ±É¨¢´ÒÌ ±μ³¶μ´¥´Éμ¢ (¶μ¸²¥ § ¶Ê¸± 
‘��) ¶ÊÉ¥³ ¶μ¨¸±  ¨Ì ¶μ É¨¶Ê ¸ ¶μ³μÐÓÕ ³¥Ì ´¨§³  μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ-
¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ ¨ § ¶· Ï¨¢ ÉÓ ÔÉ¨ ¤ ´´Ò¥ Ê ±μ³¶μ´¥´É  ¸¶¥Í¨ ²Ó´μ°
¤¨ ²μ£μ¢μ° ¶·μ£· ³³μ° ¤μ ´ Î ²  Ô±¸¶¥·¨³¥´É ;
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�²£μ·¨É³ ¸μ¸É ¢²¥´¨Ö ¸¶¨¸±μ¢  ±É¨¢´ÒÌ ±μ³¶μ´¥´Éμ¢ ¶μ ¨Ì É¨¶ ³ ¶·¨-
¸ÊÉ¸É¢Ê¥É ¢ ³¥Ì ´¨§³¥ μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ (μ¶¨¸ ´
´¨¦¥), ¸ ¥£μ ¶μ³μÐÓÕ ¢Ò¶μ²´Ö¥É¸Ö ¶μ¨¸±:

• ¨´É¥·Ë¥°¸μ³ ¶μ²Ó§μ¢ É¥²Ö Å ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³;
• ¶·μ£· ³³μ° Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ Å ±μ³¶μ´¥´Éμ¢ Ê¶· ¢²¥´¨Ö

μ±·Ê¦¥´¨¥³ μ¡· §Í  ¨ ±μ³¶μ´¥´Éμ¢ DAQ;
• ¶μ¤¸¨¸É¥³μ° ³μ´¨Éμ·¨´£  Å ´Ê¦´ÒÌ ±μ³¶μ´¥´Éμ¢ ¸¨¸É¥³Ò ¨ μ¡´ -

·Ê¦¥´¨¥ ¢μ§³μ¦´ÒÌ ±μ²²¨§¨° (´ ¶·¨³¥· Å ´¥¸±μ²Ó±μ Ê¶· ¢²ÖÕÐ¨Ì ¶·μ-
£· ³³);

• ¶μ¨¸± Œ¥´¥¤¦¥·  ¸μ¡ÒÉ¨° ¨ ¤·.
�¤´ ±μ ¤²Ö ·¥ ²¨§ Í¨¨ ¶μ¤¸¨¸É¥³Ò μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨

Ëμ·³¨·μ¢ ´¨Ö § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É ¢Ò¡· ´ ¶¥·¢Ò° ¢ ·¨ ´É ¶μ ¸²¥¤ÊÕÐ¨³
¶·¨Î¨´ ³:

• § ¤ ´¨¥ ´  Ô±¸¶¥·¨³¥´É ¢μ§³μ¦´μ ¶μ¤£μÉμ¢¨ÉÓ § · ´¥¥ ´  ²Õ¡μ° �‚Œ
¡¥§ § ¶Ê¸±  ‘��;

• ³μ¦´μ ¶μ¤£μÉμ¢¨ÉÓ ± ¢Ò¶μ²´¥´¨Õ ¶ ±¥É § ¤ ´¨°;
• ¢ ·¨ ´É ²ÊÎÏ¥ § Ð¨Ð¥´ μÉ μÏ¨¡μ± ¶μ²Ó§μ¢ É¥²Ö.
�μ¤¸¨¸É¥³  μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¢±²ÕÎ ¥É ¡ §Ê ¤ ´´ÒÌ ¨ ¤¢¥

¤¨ ²μ£μ¢Ò¥ ¶·μ£· ³³Ò: 1) ¶·μ£· ³³Ê ¸μ¸É ¢²¥´¨Ö ¶ ¸¶μ·Éμ¢ ±μ³¶μ´¥´Éμ¢,
· ¡μÉ ÕÐ¨Ì ¸ Ê¸É·μ°¸É¢ ³¨ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í , ¨¸¶μ²Ó§Ê¥³ÊÕ
¶·μ£· ³³¨¸É ³¨; 2) ¶·μ£· ³³Ê ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö PSJ (Preparation of Single
Job), ¨¸¶μ²Ó§Ê¥³ÊÕ Ô±¸¶¥·¨³¥´É Éμ· ³¨.

5.1. �·μ£· ³³  ¸μ¸É ¢²¥´¨Ö ¶ ¸¶μ·Éμ¢ Ê¸É·μ°¸É¢ ¸μ§¤ ¥É ¨ § ´μ¸¨É
¢ 	„ μ¶¨¸ ´¨¥ Ê¸É·μ°¸É¢  ¢ Ëμ·³ É¥ JSON. � ¸¶μ·É ¸μ¤¥·¦¨É:

• ¢¥·¸¨Õ ¶ ¸¶μ·É ;
• ¨³Ö ±μ´É·μ²²¥·  Ê¸É·μ°¸É¢;
• É¨¶ ±μ³¶μ´¥´É ;
• Ê´¨± ²Ó´Ò° ID (GUID), ¨¸¶μ²Ó§Ê¥³Ò° ¤²Ö  ¤·¥¸ Í¨¨ ¸·¥¤¸É¢ ³¨ ±μ³-

³Ê´¨± Í¨°;
• ¶¥·¥Î¥´Ó ¶ · ³¥É·μ¢ Ê¸É·μ°¸É¢ . � · ³¥É· ¨³¥¥É ¨³Ö, É¨¶ §´ Î¥´¨Ö,

§´ Î¥´¨¥ ¶μ Ê³μ²Î ´¨Õ ¨ ¤¨ ¶ §μ´ ¤μ¶Ê¸É¨³ÒÌ §´ Î¥´¨°.
‘μ¸É ¢ ¶ · ³¥É·μ¢ (¶·¨±² ¤´μ° ¶·μÉμ±μ²) μ¶·¥¤¥²Ö¥É¸Ö · §· ¡μÉÎ¨±μ³

±μ³¶μ´¥´É .
5.2. �·μ£· ³³  ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ¨¸¶μ²Ó§Ê¥É ¸¶¨¸μ± ¤μ¸ÉÊ¶´ÒÌ

Ê¸É·μ°¸É¢ (¨ ±μ³¶μ´¥´Éμ¢) ¨§ 	„. ˆ§ ÔÉμ£μ ¸¶¨¸±  ¶μ²Ó§μ¢ É¥²Ó ¢ ¤¨ ²μ£¥
¢Ò¡¨· ¥É ´Ê¦´Ò¥ ¢ ¤ ´´μ³ Ô±¸¶¥·¨³¥´É¥ ±μ³¶μ´¥´ÉÒ ¨ ¸μ¸É ¢²Ö¥É ¸¶¨¸μ±
Ê¸É·μ°¸É¢, ¤²Ö ±μÉμ·ÒÌ ¢ ¶·μÍ¥¸¸¥ Ô±¸¶¥·¨³¥´É  ¶μ¸²¥¤μ¢ É¥²Ó´μ ¡Ê¤¥É § -
¤ ¢ ÉÓ¸Ö ´¥¸±μ²Ó±μ ¸μ¸ÉμÖ´¨° ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¸μ¤¥·¦ ´¨¥³ § ¤ ´¨Ö. ‚Ò¡¨-
· Ö ´ §¢ ´¨Ö Ê¸É·μ°¸É¢ ¨§ ÔÉμ£μ ¸¶¨¸± , ¶μ²Ó§μ¢ É¥²Ó ³μ¦¥É § ¤ ÉÓ ¤²Ö ± -
¦¤μ£μ ¸¶¨¸μ± §´ Î¥´¨° Ê¶· ¢²Ö¥³μ£μ ¶ · ³¥É· . �  μ¸´μ¢ ´¨¨ ÔÉ¨Ì ¤ ´´ÒÌ
PSJ ¸μ§¤ ¥É É ¡²¨ÍÊ, ¢ ±μÉμ·μ° ¶μ²Ó§μ¢ É¥²Õ ¶·¥¤μ¸É ¢²Ö¥É¸Ö ¤μ¶μ²´¨É¥²Ó-
´ Ö ¢μ§³μ¦´μ¸ÉÓ ¨§³¥´¨ÉÓ ¸μ¸É ¢ ¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ · ¡μÉÒ ±μ³¶μ´¥´Éμ¢
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�¨¸. 1. ‚¨¤ μ±´  ¶·μ£· ³³Ò PSJ ¢ ·¥¦¨³¥ ·¥¤ ±É¨·μ¢ ´¨Ö

Ê¶· ¢²¥´¨Ö μ¡μ·Ê¤μ¢ ´¨¥³,   É ±¦¥ ¸μ¸É ¢ ¨¸¶μ²Ó§Ê¥³ÒÌ §´ Î¥´¨° ¶ · ³¥-
É·μ¢. ‚¨¤ μ±´  ¶·μ£· ³³Ò PSJ ¢ ·¥¦¨³¥ ·¥¤ ±É¨·μ¢ ´¨Ö ¶μ± § ´ ´  ·¨¸. 1.
�¥§Ê²ÓÉ É · ¡μÉÒ PSJ Å Ë °² ¸ É ¡²¨Î´Ò³ μ¶¨¸ ´¨¥³ ±μ´¥Î´μ£μ  ¢Éμ³ É ,
·¥ ²¨§ÊÕÐ¥£μ ´Ê¦´Ò¥ ¢ Ô±¸¶¥·¨³¥´É¥ ¸μ¸ÉμÖ´¨Ö  ¶¶ · É´μ° ¸¨¸É¥³Ò. ‚ ± -
¦¤μ³ ¸μ¸ÉμÖ´¨¨ ¢Ò¶μ²´Ö¥É¸Ö Ô±¸¶μ§¨Í¨Ö ¤ ´´ÒÌ. ‘É·Ê±ÉÊ·  Ë °²  § ¤ ´¨Ö
´  Ô±¸¶¥·¨³¥´É ¶μ± § ´  ´  ·¨¸. 2.

�¨¸. 2. ‘É·Ê±ÉÊ·  Ë °²  § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É
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�·¨ μ¶¨¸ ´¨¨ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¶μ²Ó§μ¢ É¥²¥³ ¶·¨³¥´Ö¥É¸Ö Éμ²Ó±μ
É¥·³¨´μ²μ£¨Ö ¥£μ ¶·μ¡²¥³´μ° μ¡² ¸É¨ Å ´ §¢ ´¨Ö Ê§²μ¢ ¸¶¥±É·μ³¥É· , Ê£²μ-
¢Ò¥ ¶μ²μ¦¥´¨Ö ¨ ¤·. ˆ´Ëμ·³ Í¨Ö ¤²Ö ¶μ¨¸±  ¸¥·¢¨¸  (GUID) ¨ ¢Ò§μ¢ 
³¥Éμ¤  ¶¥·¥´μ¸¨É¸Ö ¨§ ¶ ¸¶μ·É  Ê¸É·μ°¸É¢  (¤μ±Ê³¥´É Í¨¨) ¢ Ë °² § ¤ ´¨Ö
 ¢Éμ³ É¨Î¥¸±¨.

6. ��‘��…„…‹…���Ÿ ‘�…„� ��…‘�…—…�ˆŸ
‚‡�ˆŒ�„…‰‘’‚ˆŸ Š�Œ���…�’�‚

‘·¥¤  μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ Å ¢ ¦´¥°Ï¨° ±μ³¶μ-
´¥´É ‘��. ‘·¥¤¸É¢ ³ μ¡¥¸¶¥Î¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸μ¢ ¢Ò¤¢¨£ ÕÉ¸Ö
¸²¥¤ÊÕÐ¨¥ É·¥¡μ¢ ´¨Ö:

1) a¢Éμ³ É¨Î¥¸±¨° ¶μ¨¸± ¨ ¤¨´ ³¨Î¥¸±μ¥ ¸¢Ö§Ò¢ ´¨¥ ±μ³¶μ´¥´Éμ¢;
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§´¨± ÕÐ¨Ì ¶·¨ ¢ÒÌμ¤¥ ¨§
¸É·μÖ �‚Œ;

7) ¨´É¥·Ë¥°¸ ´¥ ¤μ²¦¥´ § ¢¨¸¥ÉÓ μÉ £· ´¨Í �‚Œ Å ±μ¤ ¤μ²¦¥´ ¡ÒÉÓ
μ¤¨´ ±μ¢ ¶·¨ μ¡· Ð¥´¨¨ ± ¶·μÍ¥¸¸Ê ´  Éμ° ¦¥ ³ Ï¨´¥ ¨²¨ ´  ¤·Ê£μ°, ¢ Éμ³
Î¨¸²¥ ¨ ¤·Ê£μ£μ É¨¶ ; 8) ¶μÉ¥·Ö ¶·μÍ¥¸¸ , �‚Œ ¨²¨ · §·Ò¢ ¸¥É¥¢μ° ¸¢Ö§¨ ´¥
¤μ²¦´  ¶·¨¢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¨¨.
‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ ÔÉ¨³¨ É·¥¡μ¢ ´¨Ö³¨ · §· ¡μÉ ´ ±μ³¶μ´¥´É DiCME

(Distributed Components Messaging Environment). ‘·¥¤  ¢§ ¨³μ¤¥°¸É¢¨Ö Ö¢²Ö-
¥É¸Ö ¸¢Ö§ÊÕÐ¨³ §¢¥´μ³ ¤²Ö É·¥Ì ¸²μ¥¢ ¶·μ£· ³³:

1) ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö;
2) ¶·μ£· ³³, ¢Ò¶μ²´ÖÕÐ¨Ì · ¡μÉÊ ¢ · ³± Ì ¡ §μ¢μ° ²μ£¨±¨;
3) ¶·μ£· ³³ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨.
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�¨¸. 3. �·Ì¨É¥±ÉÊ·  ‘��

DiCME μ¡¥¸¶¥Î¨¢ ¥É ¡ §μ¢ÊÕ ¶μ¤¤¥·¦±Ê ¸¥·¢¨¸-μ·¨¥´É¨·μ¢ ´´μ°  ·Ì¨-
É¥±ÉÊ·Ò ‘�� (·¨¸. 3). ‚ DiCME, ¶μ³¨³μ ³¥Ì ´¨§³  ¶¥·¥¤ Î¨ ¸μμ¡Ð¥´¨°,
¢±²ÕÎ¥´Ò ËÊ´±Í¨¨ Ëμ·³¨·μ¢ ´¨Ö ·¥¥¸É·  ±μ³¶μ´¥´Éμ¢, ¡·μ±¥· ¸μμ¡Ð¥´¨°
¨ ´¥±μÉμ·Ò¥ ¤·Ê£¨¥ ¸²Ê¦¡Ò. „²Ö μ¡¥¸¶¥Î¥´¨Ö  ¢Éμ³ É¨Î¥¸±μ£μ Ëμ·³¨·μ¢ -
´¨Ö ·¥¥¸É·  ¸¥·¢¨¸μ¢ ± ¦¤Ò° ±μ³¶μ´¥´É, ·¥ ²¨§ÊÕÐ¨° ± ±ÊÕ-²¨¡μ ¸¥·¢¨¸-
´ÊÕ ËÊ´±Í¨Õ, ´  ÔÉ ¶¥ ¨´¨Í¨ ²¨§ Í¨¨ ¸¢μ¥£μ ¨´É¥·Ë¥°¸  ± DiCME  ±É¨-
¢¨·Ê¥É ³ Ö±. Œ Ö± ¶¥·¨μ¤¨Î¥¸±¨ ¶μ¸·¥¤¸É¢μ³ multicast-¸μμ¡Ð¥´¨Ö ¨´Ëμ·³¨-
·Ê¥É ¤·Ê£¨¥ ±μ³¶μ´¥´ÉÒ μ ¸¢μ¥° ¤μ¸ÉÊ¶´μ¸É¨ Å ¸μμ¡Ð ¥É ¸¢μ° ¨¤¥´É¨Ë¨± -
Éμ· (GUID) ¨ É¨¶.

�¤´  ¨§ ·¥Ï ÕÐ¨Ì Ì · ±É¥·¨¸É¨± ¸·¥¤Ò ¢§ ¨³μ¤¥°¸É¢¨Ö Å ¸¶μ¸μ¡ ¸¢Ö-
§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢. „²Ö ¶μ§¤´¥£μ (¤¨´ ³¨Î¥¸±μ£μ) ¸¢Ö§Ò¢ ´¨Ö ¨´Ëμ·³ -
Í¨Õ ¤ ¥É Ë °² § ¤ ´¨Ö, ¢ ±μÉμ·Ò° PSJ  ¢Éμ³ É¨Î¥¸±¨ § ´¥¸²  GUID ¨ É¨¶
Ê¸É·μ°¸É¢ , μ¶·¥¤¥²¥´´Ò¥ ¢ ¶ ¸¶μ·É¥ (¨§ 	„). ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¨¸¶μ²Ó§Ê-
ÕÉ¸Ö ¤¢  É¨¶  Ê¸É·μ°¸É¢ Å DAQ ¨ CONDITION. Œ¥Éμ¤ ¶¥·¥¤ Î¨ (SendMSG)
Ë¨±¸¨·μ¢ ´, ÔÉμÉ ³¥Éμ¤ μ¡¥¸¶¥Î¨¢ ¥É ¶¥·¥¤ ÎÊ ¸μμ¡Ð¥´¨Ö ¨¸¶μ²´ÖÕÐ¥³Ê
±μ³¶μ´¥´ÉÊ.

�  ·¨¸. 4 ¶μ± § ´  ²£μ·¨É³ · ¡μÉÒ ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´-
Éμ³ (�“�) ¨ ¸¶μ¸μ¡ ¨¸¶μ²Ó§μ¢ ´¨Ö DiCME ¶·¨ ·¥ ²¨§ Í¨¨ ¡ §μ¢μ° ²μ£¨±¨
‘��. �  ¢Ìμ¤ Ê¶· ¢²ÖÕÐ¥° ¶·μ£· ³³Ò ¶μ¸ÉÊ¶ ¥É Ë °² § ¤ ´¨Ö. �“� ¢Ò-
¡¨· ¥É μ¶¨¸ ´¨¥ μÎ¥·¥¤´μ£μ ¸μ¸ÉμÖ´¨Ö ¸¨¸É¥³Ò (¸¶¨¸μ± Ê¸²μ¢¨°) ¨ ¶¥·¥¤ ¥É
μ¶¨¸ ´¨¥ ± ¦¤μ£μ Ê¸²μ¢¨Ö DiCME. �¶¨¸ ´¨¥ Ê¸²μ¢¨Ö ´¥¸¥É ¨´Ëμ·³ Í¨Õ μ
¸¥·¢¨¸¥ (GUID, É¨¶), ¤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.
DiCME ´ Ìμ¤¨É ´Ê¦´Ò° ±μ³¶μ´¥´É É¨¶  CONDITION ¨ ¶¥·¥¤ ¥É ¥³Ê μ¶¨-
¸ ´¨¥ Ê¸²μ¢¨Ö, ¸μ¤¥·¦ Ð¥¥ ¸¶¨¸μ± ¶ · ³¥É·μ¢. ‘¶¨¸μ± ¶ · ³¥É·μ¢ Å Î ¸ÉÓ
¸μμ¡Ð¥´¨Ö, ¨´É¥·¶·¥É¨·Ê¥³ Ö ±μ¤μ³ ±μ³¶μ´¥´É . � ¶·¨³¥·, ¤²Ö Ê¶· ¢²¥´¨Ö
¶μ²μ¦¥´¨¥³ ¶μ²Ö·¨§ Éμ·  ÔÉμÉ ¸¶¨¸μ± ¢ Ëμ·³ É¥ JSON ¨³¥¥É ¢¨¤

{device:ªpolarizerª, parameter:ªangleª, value:ª30gradª}

�·μ£· ³³  Ê¶· ¢²¥´¨Ö ¨ DiCME ¶·μ§· Î´Ò ¤²Ö ¸¶¨¸±  ¶ · ³¥É·μ¢. Š -
¦¤Ò° ±μ³¶μ´¥´É É¨¶  CONDITION ¤μ²¦¥´ ¢¥·´ÊÉÓ �“� ¸¨£´ ²
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�¨¸. 4. �²£μ·¨É³ · ¡μÉÒ Ê¶· ¢²ÖÕÐ¥° ¶·μ£· ³³Ò ¨ ¸¶μ¸μ¡ ¨¸¶μ²Ó§μ¢ ´¨Ö DiCME
¶·¨ ·¥ ²¨§ Í¨¨ ¡ §μ¢μ° ²μ£¨±¨ ‘��

(DONE/ERROR) μ § ¢¥·Ï¥´¨¨ · ¡μÉÒ. �μ¸²¥ ¶μ²ÊÎ¥´¨Ö É ±¨Ì ¸¨£´ ²μ¢ μÉ
¢¸¥Ì Ê¸É·μ°¸É¢, ¶¥·¥Î¨¸²¥´´ÒÌ ¢ μ¶¨¸ ´¨¨ ¸μ¸ÉμÖ´¨Ö ‘��, �“� ¢±²ÕÎ ¥É
·¥£¨¸É· Í¨Õ ¤ ´´ÒÌ ¶μ¤¸¨¸É¥³μ° DAQ. ‘¨£´ ² μ § ¢¥·Ï¥´¨¨ Ô±¸¶μ§¨Í¨¨
¤ ´´ÒÌ · §·¥Ï ¥É �“� ¶¥·¥°É¨ ± μ¡· ¡μÉ±¥ μ¶¨¸ ´¨Ö ¸²¥¤ÊÕÐ¥£μ ¸μ¸ÉμÖ-
´¨Ö ¢ Ë °²¥ § ¤ ´¨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 ¢Ò· ¡ ÉÒ¢ ¥É¸Ö ¸·¥¤-
¸É¢ ³¨, ¢´¥Ï´¨³¨ ¶μ μÉ´μÏ¥´¨Õ ± �“� ±μ³¶μ´¥´É ³ ¨ ¸·¥¤¥ μ¡¥¸¶¥Î¥´¨Ö
¢§ ¨³μ¤¥°¸É¢¨Ö. ‚ μÉ²¨Î¨¥ μÉ CORBA, ¢´¥Ï´¥¥ ¸¢Ö§Ò¢ ´¨¥ ¶μ²´μ¸ÉÓÕ Ê¸É· -
´Ö¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¶μ¤£μÉμ¢¨É¥²Ó´μ£μ ¤¨ ²μ£  ³¥¦¤Ê ±μ³¶μ´¥´É ³¨ ¨, ¡² -
£μ¤ ·Ö  ¢Éμ³ É¨Î¥¸±μ³Ê ¸μ¸É ¢²¥´¨Õ ¢ DiCME ·¥¥¸É·  ±μ³¶μ´¥´Éμ¢, ¸Ì¥³ 
¸¢Ö§Ò¢ ´¨Ö Ô±¢¨¢ ²¥´É´  ¶μ ¸±μ·μ¸É¨ ¸É É¨Î¥¸±μ³Ê ¸¢Ö§Ò¢ ´¨Õ. „ ´´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  (¸¶¨¸±  ¸μ¸ÉμÖ´¨° ‘��), ¨
²Õ¡Ò¥ ¥¥ ¨§³¥´¥´¨Ö ´¥ § É· £¨¢ ÕÉ ¸·¥¤Ê ¢§ ¨³μ¤¥°¸É¢¨Ö.

� ¨¡μ²¥¥ ¸ÊÐ¥¸É¢¥´´Ò³ μÉ²¨Î¨¥³ ¸¶μ¸μ¡  ·¥ ²¨§ Í¨¨ ¢¸¶μ³μ£ É¥²Ó´μ°
²μ£¨±¨ μÉ ¡ §μ¢μ° 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¥´.
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�¨¸. 5. �²£μ·¨É³ · ¡μÉÒ DiCME ¶·¨ μ¡¸²Ê¦¨¢ ´¨¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨

„²Ö ¸¢Ö§Ò¢ ´¨Ö ¢¸¶μ³μ£ É¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ¢Ò¡· ´ ¢ ·¨ ´É  ²£μ·¨É³ 
®¶μ¤¶¨¸±¨¯, ¶·¨ ±μÉμ·μ³ ¶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° ¸¥·¢¨¸ (Œ¥´¥¤¦¥·
¸μ¡ÒÉ¨°) μ¡¸²Ê¦¨¢ ¥É ¢¸¥Ì ®¶μ¤¶¨¸ ¢Ï¨Ì¸Ö¯ ¶μÉ·¥¡¨É¥²¥° ¶·¨ ¶μÖ¢²¥´¨¨
ÔÉμ° ¨´Ëμ·³ Í¨¨. �  ·¨¸. 5 ¶μ± § ´  ²£μ·¨É³ · ¡μÉÒ DiCME ¶·¨ μ¡¸²Ê¦¨-
¢ ´¨¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨ ‘��.

‚ ¨Éμ£¥ ´ ²¨Î¨¥ ¶·μ£· ³³Ò ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö PSJ ¨ ·¥ ²¨§ Í¨Ö ¡ -
§μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨ Î¥·¥§ DiCME ¸  ¢Éμ³ É¨Î¥¸±¨³ ¶μ¨¸±μ³
±μ³¶μ´¥´Éμ¢ ¶·¥¤μ¸É ¢²ÖÕÉ ¢μ§³μ¦´μ¸ÉÓ ¶μ²Ó§μ¢ É¥²Õ:

• Ê¶· ¢²ÖÉÓ ³¥Éμ¤¨±μ° Ô±¸¶¥·¨³¥´É ,
• ¤¨´ ³¨Î¥¸±¨ ±μ³¶μ´μ¢ ÉÓ ¸¨¸É¥³Ê ¸ ´Ê¦´Ò³¨ ¢¸¶μ³μ£ É¥²Ó´Ò³¨ ËÊ´±-

Í¨Ö³¨ ¶·μ¸Éμ ¶ÊÉ¥³ § ¶Ê¸±  ´  ²Õ¡μ° �‚Œ ²μ± ²Ó´μ° ¸¥É¨ ´Ê¦´μ£μ ¸¥·¢¨¸ .

‡�Š‹�—…�ˆ…

‚ § ±²ÕÎ¥´¨¥ ¶·¨¢¥¤¥³ ´¥±μÉμ·Ò¥ μÉ²¨Î¨É¥²Ó´Ò¥ μ¸μ¡¥´´μ¸É¨ ¤ ´´μ°
· ¡μÉÒ:

• ¢ÒÖ¢²¥´Ò ¨¸ÉμÎ´¨±¨ ¨ ¶·¨Î¨´Ò ¶μ³¥Ì ± ¶μ¢Éμ·´μ³Ê ¨¸¶μ²Ó§μ¢ ´¨Õ
±μ³¶μ´¥´Éμ¢; · §· ¡μÉ ´Ò ³¥Éμ¤¨±  ¨  ²£μ·¨É³Ò, ±μÉμ·Ò¥ ¶μ§¢μ²¨²¨ ¸´ÖÉÓ
¢μ§´¨± ÕÐ¨¥ μ£· ´¨Î¥´¨Ö;

• · §· ¡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 ¶·¨ ¨§³¥´¥´¨¨ ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´μ°
²μ£¨±¨ ¶·¨²μ¦¥´¨Ö; ¸±μ·μ¸É´Ò¥ Ì · ±É¥·¨¸É¨±¨ · §· ¡μÉ ´´μ£μ ³¥Éμ¤  ´¥
Ê¸ÉÊ¶ ÕÉ ¢μ§³μ¦´Ò³ ¶·¨ ¸É É¨Î¥¸±μ³ ¸¢Ö§Ò¢ ´¨¨;
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• · §· ¡μÉ ´Ò ´μ¢Ò° ³¥Éμ¤ ¨  ²£μ·¨É³Ò μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨-
³¥´É ; · §· ¡μÉ ´  ¨ ¶·¨³¥´¥´  Ê´¨¢¥·¸ ²Ó´ Ö ¶μ¤¸¨¸É¥³  μ¶¨¸ ´¨Ö ³¥Éμ-
¤¨±¨ ¤²Ö Ô±¸¶¥·¨³¥´Éμ¢ ¢ μ¡² ¸É¨ ¸¶¥±É·μ³¥É·¨¨;

• ¢¢¥¤¥´  ±² ¸¸¨Ë¨± Í¨Ö ±μ³¶μ´¥´Éμ¢ ¶μ ¶·¨´ ¤²¥¦´μ¸É¨ ± ¡ §μ¢μ° ¨
¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¥ Ô±¸¶¥·¨³¥´É ; ¢ÒÖ¢²¥´Ò ¨ ¨¸¶μ²Ó§μ¢ ´Ò ¶·¨ · §· -
¡μÉ±¥  ²£μ·¨É³μ¢ μ¸μ¡¥´´μ¸É¨ ¢Ò¶μ²´¥´¨Ö ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ-
£¨±¨;

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

• ¶μ¨¸± ¸¥É¥¢μ£μ Ì· ´¨²¨Ð  ¤ ´´ÒÌ (NAS Å Network Archive Service)
·¥ ²¨§Ê¥É¸Ö ¸ ¶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¨¥ ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´μ° ²μ£¨±¨ Ô±¸-
¶¥·¨³¥´É  ¡¥§ ¤μ¶μ²´¨É¥²Ó´μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö;

• ±μ³¶μ´μ¢±  ‘�� ¢Ò¶μ²´Ö¥É¸Ö  ¢Éμ³ É¨Î¥¸±¨; ÔÉμ ¶μ§¢μ²Ö¥É ¢Ò¶μ²-
´ÖÉÓ ³μ¤¨Ë¨± Í¨Õ ‘�� ¤²Ö ´μ¢ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¸¨² ³¨ ¶μ²Ó§μ¢ É¥²Ö ¡¥§
¶·¨³¥´¥´¨Ö ¤μ¶μ²´¨É¥²Ó´μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö, ¸μ¸É ¢²¥´¨Ö ¸±·¨¶Éμ¢ ¨²¨
±μ´Ë¨£Ê· Í¨μ´´ÒÌ Ë °²μ¢;

• ·¥ ²¨§μ¢ ´ ³¥Éμ¤ ¨´±·¥³¥´É´μ£μ · §¢¨É¨Ö ‘��, ¶·¨ ±μÉμ·μ³ ËÊ´±-
Í¨μ´ ²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ‘�� ³μ¦´μ ´ · Ð¨¢ ÉÓ ¶ÊÉ¥³ ¢±²ÕÎ¥´¨Ö ´μ¢ÒÌ
±μ³¶μ´¥´Éμ¢ ¡¥§ ¨§³¥´¥´¨Ö μ¸É ²Ó´ÒÌ Î ¸É¥° ¸¨¸É¥³Ò;

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

Å¨§³¥´¥´¨Ö ¡ §μ¢μ° ¨ ¢¸¶μ³μ£ É¥²Ó´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¨°.

”Ê´±Í¨¨ ¸·¥¤Ò μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶·μÍ¥¸¸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¢ ¨ ¸¨¸É¥³ Ì
 ¢Éμ³ É¨§¨·μ¢ ´´μ£μ Ê¶· ¢²¥´¨Ö ¢ ¤·Ê£¨Ì ¶·μ¡²¥³´ÒÌ μ¡² ¸ÉÖÌ.

�Ö¤ ±μ³¶μ´¥´Éμ¢ ¶·μ¢¥·¥´ ¢ Ô±¸¶¥·¨³¥´É Ì ¶μ ¨¸¸²¥¤μ¢ ´¨Õ ¤²¨´Ò · ¸-
¸¥Ö´¨Ö ´¥°É·μ´μ¢ ´  ¡² £μ·μ¤´ÒÌ £ § Ì [10], Í¨±²¥ Ô±¸¶¥·¨³¥´Éμ¢ ¸ ¶μ-
²Ö·¨§μ¢ ´´Ò³¨ ³¨Ï¥´Ö³¨ ¨ Ö¤· ³¨ ´  Ê¸É ´μ¢±¥ Š�‹•ˆ„� [11], Ô±¸¶¥-
·¨³¥´É Ì ¸ ¨¸ÉμÎ´¨±μ³ ´¥°É·μ´μ¢ ´  ¡ §¥ ³¥§μ´´μ° Ë ¡·¨±¨ ¢ Š· ¸´μ°
� Ì·¥ [12] ¨ ¤·.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì
‹�” �ˆŸˆ ¨ Ê´¨¢¥·¸¨É¥É  ®„Ê¡´ ¯ ¢ μ¡² ¸É¨ · §· ¡μÉ±¨ ³¥Éμ¤¨±¨ ¶·μ-
£· ³³¨·μ¢ ´¨Ö ‘��.
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