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�·µ£· ³³´Ò° ±µ³¶²¥±¸ AC ( ¢Éµ³ É¨§ Í¨Ö ¸¶¥±É·µ³¥É·¨¨).
�·µ£· ³³  ¨´É¥· ±É¨¢´µ£µ Ê¶· ¢²¥´¨Ö ¸¶¥±É·µ³¥É·µ³

�·¨ · §· ¡µÉ±¥ ¸¨¸É¥³  ¢Éµ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´É  (‘��) ¢ ¦´Ò³¨ ¨ ¸²µ¦´Ò³¨
§ ¤ Î ³¨ Ö¢²ÖÕÉ¸Ö ¨´É¥£· Í¨Ö ±µ³¶µ´¥´Éµ¢ ¢ ¸¨¸É¥³Ê ¨ µ¡¥¸¶¥Î¥´¨¥ ´ ¤¥¦´µ¸É¨ · ¡µÉÒ.
‚ ¶¥·¢ÊÕ µÎ¥·¥¤Ó ÔÉµ µÉ´µ¸¨É¸Ö ± ¤· °¢¥·´µ³Ê ¸²µÕ ¶·µ£· ³³. „²Ö ·¥Ï¥´¨Ö ÔÉ¨Ì § ¤ Î
¨¸¶µ²Ó§µ¢ ´  ¸¶¥Í¨ ²Ó´ Ö ³¥Éµ¤¨±  ¸¡µ·±¨ ‘�� ¨§ £µÉµ¢ÒÌ ³µ¤Ê²¥°.

‘ Í¥²ÓÕ ¶·µ¢¥·±¨ ³¥Éµ¤¨±¨ ¸¡µ·±¨ ‘�� ¢ Ê¸²µ¢¨ÖÌ ·¥ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éµ¢ · §-
· ¡µÉ ´  ¶·µ£· ³³  MC,  ¢Éµ³ É¨Î¥¸±¨ ´ ¸É· ¨¢ ÕÐ Ö¸Ö ´  ±µ´±·¥É´ÊÕ ±µ´Ë¨£Ê· Í¨Õ
(¸µ¸É ¢ ³ Ï¨´ ¨ ¤· °¢¥·µ¢), § ¤ ´´ÊÕ ´  Ö§Ò±¥ µ¶¨¸ ´¨Ö. �µ³¨³µ ÔÉµ£µ, MC µ± § ² ¸Ó
Ê¤µ¡´Ò³ ¨´¸É·Ê³¥´Éµ³ Ë¨§¨±  ¤²Ö ¶·µ¢¥·±¨, ¤¨ £´µ¸É¨±¨ µ¡µ·Ê¤µ¢ ´¨Ö ¨ ¢Ò¶µ²´¥´¨Ö
Ô±¸¶¥·¨³¥´Éµ¢ ¢ ¨´É¥· ±É¨¢´µ³ ·¥¦¨³¥.

‚µ ¢·¥³Ö µ¶ÒÉ´µ° Ô±¸¶²Ê É Í¨¨ ´  ¸¶¥±É·µ³¥É·¥ DN2 ¶µ¤É¢¥·¦¤¥´Ò ¶·µ£´µ§¨·µ¢ ´-
´Ò¥ Ì · ±É¥·¨¸É¨±¨ · §· ¡µÉ ´´µ° ³¥Éµ¤¨±¨. �·µ£· ³³  MC ¡¥§ ¨§³¥´¥´¨Ö ³µ¦¥É ¡ÒÉÓ
¨¸¶µ²Ó§µ¢ ´  ´  · §²¨Î´ÒÌ ¸¶¥±É·µ³¥É· Ì.

� ¡µÉ  ¢Ò¶µ²´¥´  ¢ ‹ ¡µ· Éµ·¨¨ ´¥°É·µ´´µ° Ë¨§¨±¨ ¨³. ˆ. Œ. ”· ´±  �ˆŸˆ ¨ ¶µ¤-
¤¥·¦ ´  �””ˆ (£· ´É º 04-07-90256).

‘µµ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´µ£µ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤µ¢ ´¨°. „Ê¡´ , 2004
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Astakhova N. V. et al. P13-2004-204
Software Complex AS (Automation of Spectrometry).
The Spectrometer Interactive Control Program

At the development of Experiment Automation System (EAS) important and complicated
challenges are integration of components in the system and reliability of work. First of all it
concerns driver layer of the programs. For a solution of these tasks the special technique of
assembly EAS from ready modules is used.

For the purpose of checking the technique of EAS integration in the actual experimental
conditions the program MC is developed. And apart from it, MC is a convenient tool for
diagnostics of the equipment and realization of experiments in an interactive mode.

During experimental maintenance on the spectrometer DN2, properties of performance of
the developed technique are conˇrmed. The program MC without a modiˇcation can be used
on various spectrometers.

The investigation has been performed at the Frank Laboratory of Neutron Physics, JINR,
and supported by the RFBR (grant 04-07-90256).

Communication of the Joint Institute for Nuclear Research. Dubna, 2004
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�·¨ · §· ¡µÉ±¥ ¸¨¸É¥³  ¢Éµ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´É  (‘��) ¢ ¦´Ò³¨ ¨
¸²µ¦´Ò³¨ § ¤ Î ³¨ Ö¢²ÖÕÉ¸Ö ¨´É¥£· Í¨Ö ±µ³¶µ´¥´Éµ¢ ¢ ¸¨¸É¥³Ê ¨ µ¡¥¸¶¥Î¥-
´¨¥ ´ ¤¥¦´µ¸É¨ · ¡µÉÒ. ‚ · ¡µÉ Ì [1, 2] µ¶¨¸ ´ ±µ³¶²¥±¸ ¶·µ£· ³³, ¶µ§¢µ-
²ÖÕÐ¨° ¢Ò¶µ²´ÖÉÓ ´  ¸¶¥±É·µ³¥É·¥ ¢ ¶ ±¥É´µ³ ·¥¦¨³¥ µÎ¥·¥¤Ó § ¤ ´¨° ´ 
Ô±¸¶¥·¨³¥´ÉÒ. ’ ±µ° ·¥¦¨³ · ¡µÉÒ (·¥¦¨³ ®Ë ¡·¨±¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
¤ ´´ÒÌ¯), ¶µ³¨³µ ·Ö¤  ¤·Ê£¨Ì ¤µ¸Éµ¨´¸É¢, ÔËË¥±É¨¢¥´ ¢ ¶² ´¥ ¨¸¶µ²Ó§µ¢ -
´¨Ö ·¥ ±Éµ·´µ£µ ¢·¥³¥´¨ ¨ ²¨Î´µ£µ ¢·¥³¥´¨ Ô±¸¶¥·¨³¥´É Éµ·µ¢ ¨ ¢ É¥Î¥´¨¥
·Ö¤  ²¥É ¶·¨³¥´Ö²¸Ö ¢ · ¡µÉ¥ [3].

„²Ö Ê³¥´ÓÏ¥´¨Ö ·¨¸±  ¶µÉ¥·¨ ·¥ ±Éµ·´µ£µ ¢·¥³¥´¨ ¢ · ¡µÉ¥ [3] ³Ò ¨¸-
¶µ²Ó§µ¢ ²¨  ¢Éµ³ É¨Î¥¸±ÊÕ ¶·µ¢¥·±Ê ¤µ¶Ê¸É¨³µ¸É¨ §´ Î¥´¨° ¶ · ³¥É·µ¢ ¶·¨
¸µ¸É ¢²¥´¨¨ § ¤ ´¨Ö ¨ ¡Ò¸É·Ò° É¥¸É ¢¸¥Ì ¨¸¶µ²Ó§Ê¥³ÒÌ ±µ³ ´¤ Ê¶· ¢²¥´¨Ö
µ¡µ·Ê¤µ¢ ´¨¥³. �· ±É¨±  ¶µ± § ² , ÎÉµ É¥¸Éµ¢ÊÕ ¶·µ¢¥·±Ê · ¡µÉµ¸¶µ¸µ¡´µ-
¸É¨ µ¡µ·Ê¤µ¢ ´¨Ö ¢ ¨¸¶µ²Ó§Ê¥³µ³ ¤¨ ¶ §µ´¥ §´ Î¥´¨° ¶ · ³¥É·µ¢ ¤µ¸É ÉµÎ´µ
¢Ò¶µ²´¨ÉÓ ¥¤¨´µ¦¤Ò ¶¥·¥¤ Í¨±²µ³ Ô±¸¶¥·¨³¥´Éµ¢.

‚ · ¡µÉ¥ [3] ¨¸¶µ²Ó§µ¢ ²µ¸Ó ¶·µ£· ³³´µ¥ µ¡¥¸¶¥Î¥´¨¥ ¸¨¸É¥³Ò ¸ Ë¨±¸¨-
·µ¢ ´´Ò³ ´ ¡µ·µ³ µ¡µ·Ê¤µ¢ ´¨Ö ¨ ¤¨ ¶ §µ´µ³ ¨§³¥´¥´¨Ö ³¥Éµ¤¨±¨ Ô±¸¶¥·¨-
³¥´É . �Éµ ¶µ§¢µ²¨²µ · §· ¡µÉ ÉÓ ¤µ¸É ÉµÎ´Ò° ´ ¡µ· É¥¸Éµ¢ ¨ ¢Ò§Ò¢ ÉÓ ¨Ì
 ¢Éµ³ É¨Î¥¸±¨. ‚ µÉ²¨Î¨¥ µÉ [3], ¢ · ¡µÉ Ì [2, 4] É ±¦¥ µ£· ´¨Î¥´¨¥ ¸´ÖÉµ.
�·µ£· ³³´µ¥ µ¡¥¸¶¥Î¥´¨¥ ¶·¥¤´ §´ Î ¥É¸Ö ¤²Ö · ¡µÉÒ ´  · §²¨Î´ÒÌ ¸¶¥±É·µ-
³¥É· Ì, ±µ´Ë¨£Ê· Í¨Ö ¸¨¸É¥³Ò ³µ¦¥É ¨§³¥´ÖÉÓ¸Ö ´  µ¤´µ³ ¨ Éµ³ ¦¥ ¸¶¥±É·µ-
³¥É·¥, ¢ µÎ¥·¥¤¨ ³µ£ÊÉ ¶·¨¸ÊÉ¸É¢µ¢ ÉÓ § ¤ ´¨Ö ¸ · §²¨Î´Ò³¨ Ë¨§¨Î¥¸±¨³¨
³¥Éµ¤¨± ³¨ Ô±¸¶¥·¨³¥´É . �·¨ ÔÉµ³ ³¥´Ö¥É¸Ö ¸µ¸É ¢ ¨ ¶µ¸²¥¤µ¢ É¥²Ó´µ¸ÉÓ
µ¶¥· Í¨° Ê¶· ¢²¥´¨Ö µ¡µ·Ê¤µ¢ ´¨¥³ µ±·Ê¦¥´¨Ö µ¡· §Í . � §· ¡µÉ±  ¶µ²´µ£µ
´ ¡µ·  É¥¸Éµ¢ ¤²Ö É ±µ° ¸¨¸É¥³Ò Å § ¤ Î  ´¥¶¥·¸¶¥±É¨¢´ Ö ¶µ ·Ö¤Ê ¶·¨-
Î¨´ (¡µ²ÓÏ Ö É·Ê¤µ¥³±µ¸ÉÓ, ´¥¢µ§³µ¦´µ¸ÉÓ ¶·¥¤Ê¸³µÉ·¥ÉÓ ¢¸¥ ¢ ·¨ ´ÉÒ ±µ´-
Ë¨£Ê· Í¨¨ ¨ · §¢¨É¨Ö Ë¨§¨Î¥¸±¨Ì ³¥Éµ¤¨±, É·Ê¤´µ¸É¨ ¸µ¶·µ¢µ¦¤¥´¨Ö ¡µ²Ó-
Ïµ£µ ±µ²¨Î¥¸É¢  É¥¸Éµ¢ÒÌ ¶·µ£· ³³ ¨ ¤·.). ‚³¥¸Éµ ÔÉµ£µ ¡Ò²  · §· ¡µÉ ´ 
¸¶¥Í¨ ²Ó´ Ö ³¥Éµ¤¨±  Ê¶· ¢²¥´¨Ö µ¡µ·Ê¤µ¢ ´¨¥³ µ±·Ê¦¥´¨Ö µ¡· §Í  [4] ¨
¶·µ£· ³³  ¨´É¥· ±É¨¢´µ£µ Ê¶· ¢²¥´¨Ö ¸¶¥±É·µ³¥É·µ³ MC (Manual Control),
¨¸¶µ²Ó§ÊÕÐ Ö ÔÉÊ ³¥Éµ¤¨±Ê. �·¨ · §· ¡µÉ±¥ MC ¡Ò²¨ ¶µ¸É ¢²¥´Ò § ¤ Î¨:

• ¶·µ¢¥·¨ÉÓ ¶·¨´Í¨¶Ò, ¸Ëµ·³Ê²¨·µ¢ ´´Ò¥ ¢ · ¡µÉ Ì [1, 2, 4];

• µ¡¥¸¶¥Î¨ÉÓ ¢µ§³µ¦´µ¸ÉÓ ¡Ò¸É·µ° ¶·µ¢¥·±¨ · ¡µÉµ¸¶µ¸µ¡´µ¸É¨ ¶·µ-
£· ³³ ¨ µ¡µ·Ê¤µ¢ ´¨Ö ¸¶¥±É·µ³¥É·  ¶·¨ ²Õ¡µ³ ¸µ¸É ¢¥ ¨ ¶µ¸²¥¤µ¢ -
É¥²Ó´µ¸É¨ · ¡µÉÒ ¨¸¶µ²Ó§Ê¥³ÒÌ Ê§²µ¢ µ¡µ·Ê¤µ¢ ´¨Ö;

• ¤ ÉÓ ¨´¸É·Ê³¥´É ¤²Ö ¡Ò¸É·µ° ¨¤¥´É¨Ë¨± Í¨¨ ¨ ¢µ§³µ¦´µ¸ÉÓ § ³¥´Ò
¸¡µ°´µ£µ µ¡µ·Ê¤µ¢ ´¨Ö ¨²¨ ¶·µ£· ³³Ò;
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• ¤ ÉÓ ¢µ§³µ¦´µ¸ÉÓ Ë¨§¨±Ê ¢Ò¶µ²´ÖÉÓ ¶·µ¸ÉÒ¥ Ô±¸¶¥·¨³¥´ÉÒ ¢ ¨´É¥· ±-
É¨¢´µ³ ·¥¦¨³¥ Ê¶· ¢²¥´¨Ö.

„²Ö ·¥Ï¥´¨Ö ÔÉ¨Ì § ¤ Î É·¥¡Ê¥É¸Ö, ÎÉµ¡Ò ¶·µ£· ³³  MC  ¢Éµ³ É¨Î¥¸±¨
´ ¸É· ¨¢ ² ¸Ó ´  § ¤ ´´ÊÕ ±µ´Ë¨£Ê· Í¨Õ µ¡µ·Ê¤µ¢ ´¨Ö ¨ ¤ ¢ ²  ¢µ§³µ¦-
´µ¸ÉÓ ¢ ·Ó¨·µ¢ ÉÓ ¸µ¸É ¢ ¨ ¶µ¸²¥¤µ¢ É¥²Ó´µ¸ÉÓ ¢Ò¶µ²´¥´¨Ö µ¶¥· Í¨° Ê¶· -
¢²¥´¨Ö;

�¨¦¥ µ¶¨¸ ´ ¸¶µ¸µ¡ ·¥Ï¥´¨Ö ÔÉ¨Ì § ¤ Î ¢ ¶·µ£· ³³¥ MC.

1. ��‘’��…�ˆ… ����Œ…’�ˆ—…‘Š�‰ Œ�„…‹ˆ ‘�…Š’��Œ…’��

“¸²µ¢¨Ö Ô±¸¶¥·¨³¥´É  µ¶¨¸Ò¢ ÕÉ¸Ö ·Ö¤µ³ ¶ · ³¥É·µ¢, §´ Î¥´¨Ö ±µÉµ-
·ÒÌ ¢ ¤ ²Ó´¥°Ï¥³ ¨¸¶µ²Ó§ÊÕÉ¸Ö ¶·µ£· ³³ ³¨ ¤²Ö Ê¶· ¢²¥´¨Ö ¸¶¥±É·µ³¥É·µ³
¨ µ¡· ¡µÉ±¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ. �·µ£· ³³  Ê¶· ¢²¥´¨Ö ¸¶¥±É·µ³¥-
É·µ³ ¨¸¶µ²Ó§Ê¥É ´¥¸±µ²Ó±µ ¸¶¨¸±µ¢. ‚ § ¢¨¸¨³µ¸É¨ µÉ ¨Ì ´ §´ Î¥´¨Ö (¤µ±Ê-
³¥´É Í¨Ö ±µ³¶²¥±¸ , µ¶¨¸ ´¨¥ ±µ´Ë¨£Ê· Í¨¨ ¸¨¸É¥³Ò ¨²¨ µ¡¥¸¶¥Î¥´¨¥ µ¶¥-
· É¨¢´µ° · ¡µÉÒ) ¢¢¥¤¥´Ò · §´Òe ¸¶µ¸µ¡Ò ¨Ì ·¥¤ ±É¨·µ¢ ´¨Ö. ‘ ¶µ³µÐÓÕ
¸¶¥Í¨ ²¨§¨·µ¢ ´´ÒÌ É¥±¸Éµ¢ÒÌ ·¥¤ ±Éµ·µ¢, ¢Ò§Ò¢ ¥³ÒÌ ¨§ ³¥´Õ, Ë¨§¨±µ³
¨²¨ ¶·µ£· ³³¨¸Éµ³ ¸µ¸É ¢²Ö¥É¸Ö µ¶¨¸ ´¨¥ ±µ´Ë¨£Ê· Í¨Ö ¸¨¸É¥³Ò:

• ¶¥·¥Î¥´Ó ¨¸¶µ²Ó§Ê¥³ÒÌ ³ Ï¨´, ± ±µÉµ·Ò³ ¶µ¤±²ÕÎ¥´µ µ¡µ·Ê¤µ¢ ´¨¥
¸¶¥±É·µ³¥É· ;

• ¶¥·¥Î¥´Ó ¤· °¢¥·µ¢, ¨¸¶µ²Ó§Ê¥³ÒÌ ¤²Ö Ê¶· ¢²¥´¨Ö µ¡µ·Ê¤µ¢ ´¨¥³;

�  µ¸´µ¢ ´¨¨ § ¤ ´´µ° ±µ´Ë¨£Ê· Í¨¨ ¶·µ£· ³³µ° SetVector [4]  ¢Éµ³ -
É¨Î¥¸±¨ ¸µ§¤ ÕÉ¸Ö ¸¶¨¸±¨ ¢µ§³µ¦´ÒÌ ´ §¢ ´¨° Ê¶· ¢²Ö¥³ÒÌ ¶ · ³¥É·µ¢ ¨
¤µ¸ÉÊ¶´ÒÌ ±µ³ ´¤ Ê¶· ¢²¥´¨Ö, ¢ ±µÉµ·ÒÌ ´ §¢ ´¨¥ ¶ · ³¥É·  ¨¸¶µ²Ó§Ê¥É¸Ö
¤²Ö ¨¤¥´É¨Ë¨± Í¨¨  ¸¸µÍ¨¨·µ¢ ´´µ£µ ¸ ´¨³ ±µ´¥Î´µ£µ  ¢Éµ³ É  (ËÊ´±Í¨¨
¤· °¢¥· ). ‘ ¶µ³µÐÓÕ ¸¶¥Í¨ ²¨§¨·µ¢ ´´µ£µ É¥±¸Éµ¢µ£µ ·¥¤ ±Éµ·  ´ §¢ ´¨Ö
¶ · ³¥É·µ¢, § ¤ ´´Ò¥ ¶·µ£· ³³¨¸É ³¨-· §· ¡µÉÎ¨± ³¨ ¤· °¢¥·µ¢, Ë¨§¨± ³µ-
¦¥É § ³¥´¨ÉÓ ¶·¨¢ÒÎ´Ò³¨ ¤²Ö ´¥£µ ¨ ¢ ¤ ²Ó´¥°Ï¥³ ¶µ²Ó§µ¢ ÉÓ¸Ö Éµ²Ó±µ É -
±¨³¨ ´ §¢ ´¨Ö³¨. ’ ±µ° ³µ¤¨Ë¨Í¨·µ¢ ´´Ò° ¶µ²Ó§µ¢ É¥²¥³ ¸¶¨¸µ± Ö¢²Ö¥É¸Ö
¶ · ³¥É·¨Î¥¸±µ° ³µ¤¥²ÓÕ ¸¶¥±É·µ³¥É·  [1, 2, 4]. �µ¸±µ²Ó±Ê ´¥ ¢ ± ¦¤µ³
Ô±¸¶¥·¨³¥´É¥ ¨¸¶µ²Ó§Ê¥É¸Ö ¶µ²´Ò° ¸¶¨¸µ± ¶ · ³¥É·µ¢, ´  ¥£µ µ¸´µ¢¥ ¶µ²Ó-
§µ¢ É¥²Ó ¤²Ö µ¶¥· É¨¢´µ° · ¡µÉÒ ³µ¦¥É ¸Ëµ·³¨·µ¢ ÉÓ ¸¶¨¸±¨:

• Ê¶· ¢²ÖÕÐ¨Ì ¶ · ³¥É·µ¢, §´ Î¥´¨Ö ±µÉµ·ÒÌ ¡Ê¤ÊÉ ³¥´ÖÉÓ¸Ö ¢ ¶·µÍ¥¸¸¥
· ¡µÉÒ;

• ¶ · ³¥É·µ¢, §´ Î¥´¨Ö ±µÉµ·ÒÌ ¢ Ô±¸¶¥·¨³¥´É¥ ¡Ê¤ÊÉ Ë¨±¸¨·µ¢ ´Ò;

• ±µ´É·µ²¨·Ê¥³ÒÌ ¶ · ³¥É·µ¢, §´ Î¥´¨Ö ±µÉµ·ÒÌ ¸¨¸É¥³  ¤µ²¦´  ¢¨§Ê -
²¨§¨·µ¢ ÉÓ ¸ § ¤ ´´µ° ¶µ²Ó§µ¢ É¥²¥³ ¶¥·¨µ¤¨Î´µ¸ÉÓÕ;
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• ¤¥°¸É¢¨° ¢ ¸²ÊÎ ¥ ¢ÒÌµ¤  §´ Î¥´¨Ö ±µ´É·µ²¨·Ê¥³µ£µ ¶ · ³¥É·  ¨§ ¤¨ -
¶ §µ´  ¤µ¶Ê¸É¨³ÒÌ §´ Î¥´¨°.

’µ²Ó±µ ¸¶¨¸µ± Ê¶· ¢²ÖÕÐ¨Ì ¶ · ³¥É·µ¢ Ö¢²Ö¥É¸Ö µ¡Ö§ É¥²Ó´Ò³, µ¸É ²Ó-
´Ò¥ ³µ£ÊÉ µÉ¸ÊÉ¸É¢µ¢ ÉÓ.

‚¸É·µ¥´´Ò° ¢ MC ¢Ò§µ¢ ¸¶¥Í¨ ²¨§¨·µ¢ ´´µ£µ ·¥¤ ±Éµ·  ¶µ§¢µ²Ö¥É ¢¸¥³
¶ · ³¥É· ³ ¸¶¥±É·µ³¥É·  § ¤ ÉÓ §´ Î¥´¨Ö, ¨¸¶µ²Ó§Ê¥³Ò¥ ¶µ Ê³µ²Î ´¨Õ.

2. “���‚‹…�ˆ… ���ƒ��ŒŒ�‰ MC

�·¨ ¸É ·É¥ ¶·µ£· ³³  MC § £·Ê¦ ¥É ¢ ¶ ³ÖÉÓ ¶·µ£· ³³Ê SetVector [4].
�·µ£· ³³  SetVector  ¢Éµ³ É¨Î¥¸±¨ ¸¢Ö§Ò¢ ¥É ¶·µ£· ³³Ò, Ê± § ´´Ò¥ ¢ µ¶¨¸ -
´¨¨ ±µ´Ë¨£Ê· Í¨¨. �·¨ ÔÉµ³ ´  ¶µ¤±²ÕÎ¥´´Ò¥ �‚Œ ¶¥·¥¤ ¥É¸Ö ¨´Ëµ·³ Í¨Ö
¨§ ¤¥°¸É¢ÊÕÐ¥° ´  ¤ ´´Ò° ³µ³¥´É ¤µ±Ê³¥´É Í¨¨, ¨ ³µ¦¥É ¨¸¶µ²Ó§µ¢ ÉÓ¸Ö ·¥-
¦¨³ § £·Ê§±¨ ´µ¢ÒÌ ¢¥·¸¨° ¤· °¢¥·µ¢.

ˆ´É¥·Ë¥°¸ ¶·µ£· ³³Ò ·ÊÎ´µ£µ Ê¶· ¢²¥´¨Ö ¸¶¥±É·µ³¥É·µ³

�±´µ ¶·µ£· ³³Ò MC ¶·¨¢¥¤¥´µ ´  ·¨¸Ê´±¥. �µ²Ó§µ¢ É¥²Õ ¶·¥¤µ¸É ¢²¥´Ò
´¥µ¡Ìµ¤¨³Ò¥ ¸·¥¤¸É¢  Ê¶· ¢²¥´¨Ö:

• ³¥´Õ ¤²Ö ¢Ò§µ¢  ¸¶¥Í¨ ²¨§¨·µ¢ ´´ÒÌ ·¥¤ ±Éµ·µ¢ ¸¶¨¸±µ¢, ¢¨§Ê ²¨§ -
Éµ·µ¢ ¨ ¤·. µ¶¥· Í¨°;
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• ¶ ´¥²Ó ¢Ò¡µ·  µ¶¥· Í¨¨ (INIT, SET, READ, ¨ ¤·.);

• ±² ¢¨Ï  ±µ³ ´¤Ò ¢Ò¶µ²´¥´¨Ö ¢Ò¡· ´´µ° µ¶¥· Í¨¨ (EXECUTE) ¸ ¶µ-
²Ö³¨ ¢¨§Ê ²¨§ Í¨¨ ¸µ¸ÉµÖ´¨Ö Å ¢ Í¥´É·¥ µ±´ ;

• ¶µ²¥ ¸¶¨¸±  ´ §¢ ´¨° ¨¸¶µ²Ó§Ê¥³ÒÌ ¢ ¤ ´´Ò° ³µ³¥´É ¶ · ³¥É·µ¢ Å ¢
²¥¢µ° Î ¸É¨ µ±´ ;

• ¶µ²¥ ¢¨§Ê ²¨§ Í¨¨ É¥±ÊÐ¨Ì §´ Î¥´¨° ¨²¨ ·¥¤ ±É¨·µ¢ ´¨Ö §´ Î¥´¨° ¶ -
· ³¥É·µ¢ Å ¢ ¶· ¢µ° Î ¸É¨ µ±´ ;

• ¶µ²¥ ¢¨§Ê ²¨§ Í¨¨ ¶·µÉµ±µ²  · ¡µÉÒ ¨ ¸·¥¤¸É¢  ¤²Ö ¢¢µ¤  ±µ³³¥´É -
·¨¥¢.

� §´ Î¥´¨¥ µ¶¥· Í¨° Ê¶· ¢²¥´¨Ö ¸²¥¤ÊÕÐ¥¥:

• INIT Å ¨´¨Í¨ ²¨§¨·Ê¥É ¨¸¶µ²Ó§Ê¥³µ¥ µ¡µ·Ê¤µ¢ ´¨¥ ¨ ¶·µ£· ³³Ò; ¶µ-
¸²¥ ¢Ò¶µ²´¥´¨Ö ¤ ´´µ° µ¶¥· Í¨¨ ¶·µ£· ³³  µÉ±·Ò¢ ¥É ¤µ¸ÉÊ¶ ± µ¸É ²Ó-
´Ò³ µ¶¥· Í¨Ö³;

• SET Å Ê¸É ´ ¢²¨¢ ¥É ¢ ¸¶¥±É·µ³¥É·¥ Ê¸²µ¢¨Ö, ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ §´ Î¥-
´¨Ö³ ¶ · ³¥É·µ¢, § ¤ ´´Ò³ ¢ ¶µ²¥ ¸¶¨¸±  ¶ · ³¥É·µ¢;

• READ Å Î¨É ¥É É¥±ÊÐ¨¥ §´ Î¥´¨Ö ¶ · ³¥É·µ¢ ¢ Ê¸É·µ°¸É¢¥, ¥¸²¨ ¤ ´-
´ Ö ËÊ´±Í¨Ö ·¥ ²¨§µ¢ ´  ¢ ¸µµÉ¢¥É¸É¢ÊÕÐ¥³ ¤· °¢¥·¥;

• PUT Å § ¤ ¥É §´ Î¥´¨¥ ¶ · ³¥É·  ¤²Ö ¨¸¶µ²Ó§µ¢ ´¨Ö µ¶¥· Í¨¥° SET;
´¥ µ¡· Ð ¥É¸Ö ± µ¡µ·Ê¤µ¢ ´¨Õ;

• GET Å Î¨É ¥É §´ Î¥´¨¥ ¶ · ³¥É· , ¶·¥¤´ §´ Î¥´´µ¥ ¤²Ö ¨¸¶µ²Ó§µ¢ ´¨Ö
µ¶¥· Í¨¥° SET; ´¥ µ¡· Ð ¥É¸Ö ± µ¡µ·Ê¤µ¢ ´¨Õ;

• CALIBR Å ± ²¨¡·µ¢±  Ï± ²Ò Ê¶· ¢²Ö¥³µ£µ ¶ · ³¥É· ;

• BREAK Å ¶·¥·Ò¢ ¥É ¨¸¶µ²´¥´¨¥ É¥±ÊÐ¥° µ¶¥· Í¨¨;

• PARK Å Ê¸É ´ ¢²¨¢ ¥É ¢ ¸¶¥±É·µ³¥É·¥ ´ Î ²Ó´Ò¥ Ê¸²µ¢¨Ö (§ ¤ ´-
´Ò¥ ¸¶¨¸±µ³ §´ Î¥´¨° ¶µ Ê³µ²Î ´¨Õ) ¶¥·¥¤ ¢Ò±²ÕÎ¥´¨¥³ µ¡µ·Ê¤µ-
¢ ´¨Ö.

„²Ö ± ¦¤µ° µ¶¥· Í¨¨ ¢ ¶µ²¥ ¸¶¨¸±  ¶ · ³¥É·µ¢ ³µ¦¥É ¢Ò¢µ¤¨ÉÓ¸Ö ¸¢µ°
´ ¡µ· ´ §¢ ´¨°. �ÉµÉ ¸¶¨¸µ± ³µ¦¥É ¡ÒÉÓ ¸µ±· Ð¥´ ¤²Ö ¤ ´´µ£µ ¸¥ ´¸  · -
¡µÉÒ ²¨¡µ ¢µ¸¸É ´µ¢²¥´ ³ ±¸¨³ ²Ó´Ò° ¥£µ ¸µ¸É ¢. �µ¸²¥ ¨´¨Í¨ ²¨§ Í¨¨ ¸¨-
¸É¥³Ò (µ¶¥· Í¨Ö INIT) ¤µ¸ÉÊ¶´µ ³´µ£µ±· É´µ¥ ¢Ò¶µ²´¥´¨¥ µ¶¥· Í¨¨ SET,
Ê¸É ´ ¢²¨¢ ÕÐ¥° ¢ ¸¶¥±É·µ³¥É·¥ ´Ê¦´Ò¥ Ê¸²µ¢¨Ö.
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„²Ö ·¥¤ ±É¨·µ¢ ´¨Ö §´ Î¥´¨Ö ¶ · ³¥É·  ¢ ¶µ²¥ ´ §¢ ´¨° ¤µ²¦´µ ¡ÒÉÓ
¢Ò¡· ´µ ´ §¢ ´¨¥ ¥¤¨´¸É¢¥´´µ£µ ¶ · ³¥É· . „²Ö ¢Ò¶µ²´¥´¨Ö ¢Ò¡· ´´µ° µ¶¥-
· Í¨¨ (±² ¢¨Ï  EXECUTE) ³µ¦¥É ¡ÒÉÓ ¢Ò¡· ´ ´Ê¦´Ò° ¸µ¸É ¢ ´ §¢ ´¨°. MC
¶µ§¢µ²Ö¥É ·¥¤ ±É¨·µ¢ ÉÓ ¨ ¶µ³´¨É ¤¢  ¸¶¨¸±  §´ Î¥´¨°:

1) ¨¸¶µ²Ó§Ê¥³Ò¥ ¶µ Ê³µ²Î ´¨Õ ¢ µ¶¥· Í¨ÖÌ INIT, PARK;
2) ¨¸¶µ²Ó§Ê¥³Ò¥ ¢ µ¸É ²Ó´ÒÌ µ¶¥· Í¨ÖÌ (SET, PUT, GET).
�·¨ ´ ¦ É¨¨ ±² ¢¨Ï¨ EXECUTE ¶·µ£· ³³  MC ¢ÒÎ¨¸²Ö¥É ¢¥±Éµ· ´Ê¦-

´µ£µ ¸µ¸ÉµÖ´¨Ö ¸¶¥±É·µ³¥É·  ¨ ¶¥·¥¤ ¥É ¥£µ ¶·µ£· ³³¥ SetVector ¤²Ö ¢Ò¶µ²-
´¥´¨Ö.

„ ´´Ò° ´ ¡µ· ¸·¥¤¸É¢ Ê¶· ¢²¥´¨Ö ¶µ§¢µ²Ö¥É ¢Ò¶µ²´¨ÉÓ ¶·µ¢¥·±Ê ·¥ ²¨-
§Ê¥³µ¸É¨ ²Õ¡ÒÌ ¸µ¸ÉµÖ´¨° ¸¶¥±É·µ³¥É· , µ¶·¥¤¥²Ö¥³ÒÌ ¤µ¸ÉÊ¶´Ò³ µ¡µ·Ê¤µ-
¢ ´¨¥³.

�·µÍ¥¸¸ ¨§³¥·¥´¨Ö ¸¶¥±É·µ¢ Ö¢²Ö¥É¸Ö ¶·µ¸Éµ µ¤´¨³ ¨§ ¢µ§³µ¦´ÒÌ ¸µ-
¸ÉµÖ´¨° µ¡µ·Ê¤µ¢ ´¨Ö ¨ ¢±²ÕÎ ¥É¸Ö ¨²¨ ¢Ò±²ÕÎ ¥É¸Ö ¶µ¸·¥¤¸É¢µ³ ¶¥·¥¤ Î¨
¸µµÉ¢¥É¸É¢ÊÕÐ¥³Ê ¤· °¢¥·Ê ¨´Ëµ·³ Í¨¨ µ ´Ê¦´µ³ ¥£µ ¸µ¸ÉµÖ´¨¨ (´ ¶·¨³¥·,
¸µ¸ÉµÖ´¨¥ START, SUSPEND, CONTINUE,. . . ). Š² ¢¨Ï¨ READ, CALIBR,
BREAK, PARK ¶·¥¤´ §´ Î¥´Ò ¤²Ö Ê¶· ¢²¥´¨Ö É·¨¢¨ ²Ó´Ò³¨ µ¶¥· Í¨Ö³¨,
·¥ ²¨§ Í¨Ö ±µÉµ·ÒÌ ¢ ¤· °¢¥·¥ ´¥ µ¡Ö§ É¥²Ó´ .

3. ��ˆŒ…� ˆ‘��‹œ‡�‚��ˆŸ �� ‘�…Š’��Œ…’�… DN2

„²Ö ¤ ´´µ£µ ¸¶¥±É·µ³¥É·  [5] ¨¸¶µ²Ó§µ¢ ²¸Ö · §· ¡µÉ ´´Ò° ¶µ¤ �‘ Win-
dows ¤· °¢¥· NDRdrv, ¶µ§¢µ²ÖÕÐ¨° ¢Ò¶µ²´ÖÉÓ µ¶¥· Í¨¨ ¸ µ¡µ·Ê¤µ¢ ´¨¥³,
¶µ¤±²ÕÎ¥´´Ò³ ± ±·¥°ÉÊ VME. �ÉµÉ ¤· °¢¥· Ê¶· ¢²Ö¥É ¨³¥ÕÐ¨³¨¸Ö ¶µ¤ �‘
OS-9 ¶·µ£· ³³ ³¨. ‚ ¤ ´´µ³ ¶·¨³¥·¥ ³Ò ¨¸¶µ²Ó§Ê¥³ ¶·µ£· ³³Ò TOFA,
MOTOR [6] ¨ ¸¥É¥¢µ° ¸¥·¢¥· NDR [7]. �µ³¨³µ ÔÉµ£µ, ¶µ¤ �‘ Windows
· §· ¡µÉ ´Ò ¤· °¢¥·Ò PAUSE, GETBYFTP, ´ §´ Î¥´¨¥ ±µÉµ·ÒÌ ¶µ´ÖÉ´µ ¨§
´ §¢ ´¨Ö, ¨ ¤· °¢¥· ¤²Ö Ê¶· ¢²¥´¨Ö É¥·³µ·¥£Ê²ÖÉµ·µ³ EURO902. �µ²Ó§µ¢ -
É¥²¥³ ¢¢¥¤¥´Ò ¸¢µ¨ ´ §¢ ´¨Ö ·Ö¤  ¶ · ³¥É·µ¢. ‘ ÔÉ¨³¨ ¶ · ³¥É· ³¨ ¶µ²Ó-
§µ¢ É¥²¥³  ¸¸µÍ¨¨·µ¢ ´Ò µ¶·¥¤¥²¥´´Ò¥ ËÊ´±Í¨¨ ¨¸¶µ²Ó§Ê¥³ÒÌ ¤· °¢¥·µ¢.
�·¨ ¢Ò¶µ²´¥´¨¨ µ¶¥· Í¨¨ SET ¸ Ê± § ´´Ò³ ¶ · ³¥É·µ³ ¢Ò¶µ²´Ö¥É¸Ö  ¸¸µ-
Í¨¨·µ¢ ´´ Ö ËÊ´±Í¨Ö ¤· °¢¥· . �¨¦¥ ¶¥·¥Î¨¸²¥´Ò ¶µ²Ó§µ¢ É¥²Ó¸±¨¥ ´ §¢ -
´¨Ö ¶ · ³¥É·µ¢, ¤· °¢¥·µ¢, ¨¸¶µ²´Ö¥³Ò¥ ËÊ´±Í¨¨ ¨ ¶¥·¥¤ ¢ ¥³Ò¥ §´ Î¥´¨Ö
¶ · ³¥É·µ¢, ¨¸¶µ²Ó§µ¢ ´´ÒÌ ¢ ¤ ´´µ° · ¡µÉ¥:

• START (TOFA) Å µÎ¨Ð ¥É ¶ ³ÖÉÓ, ¢±²ÕÎ ¥É ´ ±µ¶²¥´¨¥ ¤ ´´ÒÌ; ¡¥§
¶ · ³¥É·µ¢; ´ ¸É·µ°±  ¤· °¢¥·  ¢Ò¶µ²´¥´  ¶·¨ µ¶¥· Í¨¨ INIT;

• SUSPEND (TOFA) Å ¢·¥³¥´´µ µ¸É ´ ¢²¨¢ ¥É ´ ±µ¶²¥´¨¥ ¤ ´´ÒÌ; ¡¥§
¶ · ³¥É·µ¢;

• CONTINUE (TOFA) Å ¢±²ÕÎ ¥É ¶·µ¤µ²¦¥´¨¥ ´ ±µ¶²¥´¨Ö ¤ ´´ÒÌ ¡¥§
µÎ¨¸É±¨ ¶ ³ÖÉ¨; ¡¥§ ¶ · ³¥É·µ¢;
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• READDATA (TOFA) Å Î¨É ¥É ¨§ £¨¸Éµ£· ³³´µ° ¶ ³ÖÉ¨ ´ ±µ¶²¥´´Ò¥
¤ ´´Ò¥, § ¶¨¸Ò¢ ¥É ¢ Ë °²µ¢µ° ¸¨¸É¥³¥ ´  VME; ¡¥§ ¶ · ³¥É·µ¢;

• SAMPLETEMP (EURO902) Å Ê¸É ´ ¢²¨¢ ¥É ´  ³¨Ï¥´¨ § ¤ ´´ÊÕ É¥³-
¶¥· ÉÊ·Ê, ¢µ§¢· Ð ¥É ¸¨£´ ² £µÉµ¢´µ¸É¨; ¶¥·¥¤ ¥É¸Ö §´ Î¥´¨¥ ´Ê¦´µ°
É¥³¶¥· ÉÊ·Ò;

• GETFROMVME (GETBYFTP) Å ÎÉ¥´¨¥ Ë °²µ¢ ¨§ �‘ OS-9, § ¶¨¸Ó
Ë °²µ¢ ¢ �‘ Windows; ¶¥·¥¤ ¥É¸Ö ´ §¢ ´¨¥ § ¶¨¸Ò¢ ¥³ÒÌ Ë °²µ¢;

• EXPOTIME (PAUSE) Å ¶ Ê§  ¢ ¶µ¸²¥¤µ¢ É¥²Ó´µ¸É¨ ¢Ò¶µ²´¥´¨Ö µ¶¥-
· Í¨°; ¶¥·¥¤ ¥É¸Ö ¶·µ¤µ²¦¨É¥²Ó´µ¸ÉÓ ¶ Ê§Ò ¢ ¸¥±Ê´¤ Ì.

—Éµ¡Ò ¢Ò¶µ²´¨ÉÓ ¸ É ±¨³ ¸µ¸É ¢µ³ ¶ · ³¥É·µ¢, ´ ¶·¨³¥·, µ¤´µ±· É´µ
Ê¸É ´µ¢±Ê ´  ³¨Ï¥´¨ É¥³¶¥· ÉÊ·Ò 20 ◦C, µ¶¥· Í¨¨ µÎ¨¸É±¨ ¶ ³ÖÉ¨, ·¥£¨¸É· -
Í¨¨ ¤ ´´ÒÌ ¢ É¥Î¥´¨¥ 600 ¸, ÎÉ¥´¨Ö ¤ ´´ÒÌ ¨ ¶¥·¥¤ Î¨ ¨Ì ¨§ VME ¢ Ë °²µ¢ÊÕ
¸¨¸É¥³Ê Windows ¢ Ë °² DN2data, ¸²¥¤Ê¥É § ¤ ÉÓ §´ Î¥´¨Ö ¶ · ³¥É·µ¢

SAMPLETEMP=293
EXPOTIME=600

GETFROMVME=DN2data,

¢Ò¤¥²¨ÉÓ ¢ µ±´¥ ¸¶¨¸±  ¶ · ³¥É·µ¢ ´ §¢ ´¨Ö SAMPLETEMP, START,
EXPOTIME, READDATA, GETFROMVME ¨ ´ ¦ ÉÓ ±² ¢¨ÏÊ EXECUTE.

�·µ¢¥·±  ¸¨¸É¥³Ò ¢ ·¥¦¨³¥ ¶µ¢Éµ·¥´¨Ö µ¶¥· Í¨° ¢±²ÕÎ ¥É¸Ö ¢ ¶µ²¥
AUTO repeat.

4. „���‹�ˆ’…‹œ�›… ‚�‡Œ�†��‘’ˆ

—¥·¥§ ³¥´Õ ³µ£ÊÉ ¡ÒÉÓ ¢Ò§¢ ´Ò: ¶·µ£· ³³  £· Ë¨Î¥¸±µ£µ ¶·¥¤¸É ¢²¥-
´¨Ö ¤ ´´ÒÌ MAKS [8], ¶·µ£· ³³Ò ¶µ²Ó§µ¢ É¥²Ö ¨ ¤·. �·µ£· ³³  MAKS
¨¸¶µ²Ó§Ê¥É ¤ ´´Ò¥, ±µÉµ·Ò¥ ¶·µ£· ³³  MC ¶µ Ê³µ²Î ´¨Õ £µÉµ¢¨É ¤²Ö ´¥¥ ¢
¸²ÊÎ ¥ ¨¸¶µ²Ó§µ¢ ´¨Ö ¤· °¢¥·  GETBYFTP. �µ³¨³µ ÔÉµ£µ, ¶·µ£· ³³  MAKS
³µ¦¥É ¡ÒÉÓ ¢Ò§¢ ´  ´  ·Ö¤¥ �‚Œ ¤²Ö  ¢Éµ´µ³´µ° · ¡µÉÒ ¸µ ¸¶¥±É·µ³¥É·µ³
µ¤´µ¢·¥³¥´´µ ¸ ¶·µ£· ³³µ° MC. �·µ£· ³³Ò ¶µ²Ó§µ¢ É¥²Ö, ¶µ ¢Ò¡µ·Ê · §-
· ¡µÉÎ¨±  ¶·µ£· ³³Ò, ³µ£ÊÉ ¶µ²ÊÎ¨ÉÓ ¶ · ³¥É·Ò ¢ Ë °²¥, ±µ³ ´¤¥ ¢Ò§µ¢ 
¶·µ£· ³³Ò, · §¤¥²Ö¥³µ° µ¡² ¸É¨ ¶ ³ÖÉ¨ ¨ ¤·.

‡�Š‹�—…�ˆ…

‚µ ¢·¥³Ö µ¶ÒÉ´µ° Ô±¸¶²Ê É Í¨¨ ´  ¸¶¥±É·µ³¥É·¥ DN2 ¶µ¤É¢¥·¦¤¥´Ò
¶µ²µ¦¥´¨Ö, ¸Ëµ·³Ê²¨·µ¢ ´´Ò¥ ¢ · ¡µÉ Ì [1, 2, 4]. �¡¥¸¶¥Î¥´  ¢µ§³µ¦´µ¸ÉÓ
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¡Ò¸É·µ° ( ¢Éµ³ É¨Î¥¸±µ°) ´ ¸É·µ°±¨ MC ¢ ¸µµÉ¢¥É¸É¢¨¨ ¸ É¥±ÊÐ¨³ µ¶¨¸ -
´¨¥³ ±µ´Ë¨£Ê· Í¨¨ ¸¨¸É¥³Ò. �·µ£· ³³  MC ³µ¦¥É ¡ÒÉÓ ¨¸¶µ²Ó§µ¢ ´  ´ 
· §²¨Î´ÒÌ ¸¶¥±É·µ³¥É· Ì ¡¥§ ¨§³¥´¥´¨Ö. ‘µ¢³¥¸É´µ¥ ¨¸¶µ²Ó§µ¢ ´¨¥ MC ¨
MAKS ¶µ§¢µ²Ö¥É ¡Ò¸É·µ ¤¨ £´µ¸É¨·µ¢ ÉÓ ¸µ¸ÉµÖ´¨¥ ±µ³¶µ´¥´Éµ¢ ¸¶¥±É·µ³¥-
É· , ¢ Éµ³ Î¨¸²¥ ¨ · ¡µÉÊ ¥£µ ¤¥É¥±Éµ·´µ° ¸¨¸É¥³Ò. ˆ¸¸²¥¤µ¢ ´¨¥ ¨ · §¢¨É¨¥
¸¶µ¸µ¡  ±µ³¶µ´µ¢±¨ ‘�� ¡Ê¤¥É ¶·µ¤µ²¦¥´µ ¢ Ê¸²µ¢¨ÖÌ ¡µ²¥¥ ¸²µ¦´µ° ±µ´-
Ë¨£Ê· Í¨¨, Î¥³ ³Ò ¨³¥¥³ ´  DN2.

� ¡µÉ  ¢Ò¶µ²´¥´  ¶·¨ ¶µ¤¤¥·¦±¥ �””ˆ (£· ´É º 04-07-90256).
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