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�¢μ²ÕÍ¨Ö ³μ¤Ê²Ö ¨´É¥·¶·¥É Éμ· 
¢ ¨´¸É·Ê³¥´É ²Ó´μ³ ¶·μ£· ³³´μ³ ±μ³¶²¥±¸¥ SONIX+

�·μ£· ³³´Ò° ±μ³¶²¥±¸ SONIX+ · §· ¡μÉ ´ ¢ ± Î¥¸É¢¥ Ê´¨Ë¨Í¨·μ¢ ´´μ£μ
¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ´  ´¥°É·μ´´ÒÌ ¸¶¥±-
É·μ³¥É· Ì. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ´ ¢´¥¤·¥´ ´  ¸¶¥±É·μ³¥É· Ì ·¥ ±Éμ·  ˆ
�-2
¢ ‹�” �ˆŸˆ,   É ±¦¥ ¢ ·Ö¤¥ ¤·Ê£¨Ì Í¥´É·μ¢ �” Å ¢¸¥£μ μ±μ²μ 20 ¨´¸É ²²Ö-
Í¨°. ‚ ± Î¥¸É¢¥ Ö§Ò±  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ (¸±·¨¶É ) ¢ ±μ³¶²¥±¸¥ ¢Ò¡· ´
Ö§Ò± ¶·μ£· ³³¨·μ¢ ´¨Ö Python. Œμ¤Ê²Ó ¨´É¥·¶·¥É Éμ·  Ö¢²Ö¥É¸Ö ¥£μ ¢ ¦´¥°-
Ï¥° Î ¸ÉÓÕ. �ÉμÉ ¢Ò¡μ· ¶μ§¢μ²¨² ´¥ Éμ²Ó±μ μ¶¨¸Ò¢ ÉÓ μ¸μ¡¥´´μ¸É¨ ¶·μÍ¥¤Ê·Ò
±μ´±·¥É´μ£μ ¸¶¥±É·μ³¥É· , ´μ ¨ ¢±²ÕÎ¨ÉÓ Ô²¥³¥´ÉÒ ¶·¥¤¢ ·¨É¥²Ó´μ° μ¡· ¡μÉ±¨
·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° ¢ ¸±·¨¶É. � ¡μÉ  ¶μ¸¢ÖÐ¥´  Ô¢μ²ÕÍ¨¨ ³μ¤Ê²Ö ¨´É¥·¶·¥-
É Éμ·  ¸±·¨¶É  Å ¢ ¦´¥°Ï¥£μ Ô²¥³¥´É  ±μ³¶²¥±¸ , μÉ· ¦ ÕÐ¥° ·μ¸É ¸²μ¦´μ-
¸É¨ ± ± ¸ ³¨Ì ¸¶¥±É·μ³¥É·μ¢, É ± ¨ ³¥Éμ¤¨±¨ ¶·μ¢¥¤¥´¨Ö ¨§³¥·¥´¨° ´  ´¨Ì.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2017

Kirilov A. S. P10-2017-88
Evolution of the Interpreter Module
in the Instrumental Software Complex SONIX+

The SONIX+ software complex is designed as a uniˇed control software for
neutron spectrometers. At present, it is installed at the instruments of the IBR-2
reactor at the FLNP, JINR, as well as in a number of other centers of the Russian
Federation Å about 20 installations alltogether. The Python programming language
is selected as the control language for scripting experimental procedure in the com-
plex. The interpreter module is its most important part. This allowed not only to
describe the instrument procedure speciˇcs but also to include elements of prelim-
inary processing of the results of measurements in a script. The work is devoted
to the evolution of the script interpreter module Å the most important element of
the complex, re�ecting the increasing complexity of both the instruments themselves
and the measurement methodology.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2017
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�·¨´Í¨¶ ¨´É¥·¶·¥É Í¨¨ ¶·μ£· ³³Ò Ô±¸¶¥·¨³¥´É  (¸±·¨¶É ) ¶²μ¤μÉ¢μ·´μ
¨¸¶μ²Ó§Ê¥É¸Ö ¢μ ³´μ£¨Ì ¸μ¢·¥³¥´´ÒÌ ¸¨¸É¥³ Ì Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É· -
³¨ [1]. �μ¤μ¡´ Ö ¸Ì¥³  ¶μ¸É·μ¥´¨Ö μ¡¥¸¶¥Î¨¢ ¥É ³ ±¸¨³ ²Ó´ÊÕ  ¤ ¶É Í¨Õ
¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ± ³¥Éμ¤¨±¥ Ô±¸¶¥·¨³¥´É  ¨ ¸μ¸É ¢Ê ¨¸¶μ²Ó§Ê¥³μ£μ μ¡μ-
·Ê¤μ¢ ´¨Ö. „μ¶μ²´¨É¥²Ó´Ò³ ¶·¥¨³ÊÐ¥¸É¢μ³ ®¸±·¨¶Éμ¢ÒÌ¯ ¸¨¸É¥³ ¶¥·¥¤ ¸¨-
¸É¥³ ³¨ ¸ ¶μ²´μ¸ÉÓÕ § ¶·μ£· ³³¨·μ¢ ´´Ò³ ¤¨ ²μ£μ³ Ö¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ
¸ ³μ¸ÉμÖÉ¥²Ó´μ£μ ÊÎ ¸É¨Ö ¶μ²Ó§μ¢ É¥²¥° ¢ ±μ··¥±É¨·μ¢±¥ ¶·μ£· ³³Ò Ê¶· -
¢²¥´¨Ö.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·¨ ¢Ò¡μ·¥ ¸±·¨¶Éμ¢ÒÌ Ö§Ò±μ¢ ¶·¥¨³ÊÐ¥¸É¢μ μÉ-
¤ ¥É¸Ö Ê´¨¢¥·¸ ²Ó´Ò³ Ö§Ò± ³ ¶·μ£· ³³¨·μ¢ ´¨Ö (Tcl, Python ¨ É. ¤.) [2Ä8],
±μÉμ·Ò¥ ¶¥·¥¦¨¢ ÕÉ ¶¥·¨μ¤ ¡Ê·´μ£μ · §¢¨É¨Ö. �¶ÒÉ Ô±¸¶²Ê É Í¨¨ ¶·μ-
£· ³³´μ£μ ±μ³¶²¥±¸  SONIX [9, 10] ´  ¸¶¥±É·μ³¥É· Ì ·¥ ±Éμ·  ˆ
�-2 É ±¦¥
¶μ¤É¢¥·¤¨² ÔÉμÉ É¥§¨¸.

�‘��‚�›… ’�…��‚��ˆŸ ��ˆ ‚›���… ˆ�’…���…’�’���
(ˆ�’…���…’ˆ�“…Œ�ƒ� Ÿ‡›Š�)

�μ¤ ¨´É¥·¶·¥É¨·Ê¥³Ò³ Ö§Ò±μ³, ¨²¨ ¸±·¨¶Éμ³, ¡Ê¤¥³ ¶μ´¨³ ÉÓ ¸ ³ Ö§Ò±,
Ê´¨¢¥·¸ ²Ó´Ò° ¨²¨ ¸¶¥Í¨ ²¨§¨·μ¢ ´´Ò°, ´ ¶·¨³¥·, Tcl, Python ¨ ¶·μÎ. �μ¤
¨´É¥·¶·¥É Éμ·μ³ (´¥±μÉμ·Ò¥ ¨¸¶μ²Ó§ÊÕÉ É¥·³¨´ ®sequencer¯) ¶μ´¨³ ¥É¸Ö
¶·μ£· ³³ , ¨´É¥·¶·¥É¨·ÊÕÐ Ö ¸±·¨¶É. �μ¤ ±²¨¥´Éμ³ ¨´É¥·¶·¥É Éμ· , ¨²¨
¶·μ¸Éμ ±²¨¥´Éμ³, ¶μ´¨³ ¥É¸Ö ¶·μ£· ³³ , ·¥ ²¨§ÊÕÐ Ö ¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´-
É¥·Ë¥°¸ ¶·¨ · ¡μÉ¥ ¸ ¨´É¥·¶·¥É Éμ·μ³. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¤²Ö Ö§Ò±μ¢
¸μ¡¸É¢¥´´μ° · §· ¡μÉ±¨ ËÊ´±Í¨¨ ¨´É¥·¶·¥É Éμ·  ¨ ±²¨¥´É  ³μ£ÊÉ ¡ÒÉÓ ·¥ -
²¨§μ¢ ´Ò ¢ μ¤´μ° ¶·μ£· ³³¥ [7].

‘±·¨¶É ¢ ±μ³¶²¥±¸¥ SONIX+ ¨³¥¥É É·¨ Ê·μ¢´Ö ¨¥· ·Ì¨¨:
Å μ¶¨¸ ´¨¥ ´ ¡μ·  ±μ³ ´¤ Ê¸É·μ°¸É¢;
Å ¡¨¡²¨μÉ¥±Ê μ¶¥· Í¨° ¸¶¥±É·μ³¥É· ;
Å ¡¨¡²¨μÉ¥±Ê ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ¸±·¨¶Éμ¢.
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�  ¸ ³μ³ ´¨¦´¥³ Ê·μ¢´¥ ¢¸¥ Ê¸É·μ°¸É¢  ¸¨¸É¥³Ò μ¶¨¸ ´Ò ± ± ±² ¸¸Ò ´ 
Ö§Ò±¥ Python ¸ ¶·¨¸ÊÐ¨³¨  É·¨¡ÊÉ ³¨ ¨ ´ ¡μ·μ³ ±μ³ ´¤. ‚ μÉ¤¥²Ó´μ³ Ë °²¥
<¨³Ö ¸¶¥±É·μ³¥É· > python conˇguration.py ¶¥·¥Î¨¸²¥´Ò ¢¸¥ Ê¸É·μ°¸É¢ ,
¢Ìμ¤ÖÐ¨¥ ¢ ¸μ¸É ¢ ±μ´±·¥É´μ£μ ¸¶¥±É·μ³¥É· . �É¨ Ë °²Ò ¸μ¸É ¢²ÖÕÉ¸Ö ¶·μ-
£· ³³¨¸Éμ³.


¨¡²¨μÉ¥±  μ¶¥· Í¨° ¸¶¥±É·μ³¥É·  ¢±²ÕÎ ¥É ¶·μÍ¥¤Ê·Ò, Ì · ±É¥·´Ò¥
¤²Ö ±μ´±·¥É´μ° ³¥Éμ¤¨±¨ ¨§³¥·¥´¨° ´  ¸¶¥±É·μ³¥É·¥. ˆÌ ¡Ê¤¥³ ´ §Ò¢ ÉÓ ±μ-
³ ´¤ ³¨ ¸¶¥±É·μ³¥É· . 
¨¡²¨μÉ¥±  ¸μ¸É ¢²Ö¥É¸Ö ¶·μ£· ³³¨¸Éμ³ ¶μ¸²¥ ±μ´-
¸Ê²ÓÉ Í¨° ¸ Ë¨§¨± ³¨, ±μÉμ·Ò¥ ¢¶μ¸²¥¤¸É¢¨¨ ³μ£ÊÉ ·¥¤ ±É¨·μ¢ ÉÓ ¨²¨ ¤μ-
¶μ²´ÖÉÓ ¡¨¡²¨μÉ¥±Ê ¸ ³μ¸ÉμÖÉ¥²Ó´μ. Šμ³ ´¤Ò ¸¶¥±É·μ³¥É·  ¤μ²¦´Ò ¡ÒÉÓ
Ê¤μ¡´Ò ¨ ¶μ´ÖÉ´Ò ¤²Ö ¶μ²Ó§μ¢ É¥²Ö ¸¶¥±É·μ³¥É· .


¨¡²¨μÉ¥±Ê ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ¸±·¨¶Éμ¢ μ¡· §ÊÕÉ § ¤ ´¨Ö ´  ±μ´±·¥É´Ò¥
Ô±¸¶¥·¨³¥´ÉÒ. �´¨ ³μ£ÊÉ ¡ÒÉÓ ¸μ§¤ ´Ò ¶μ²Ó§μ¢ É¥²¥³ ¢·ÊÎ´ÊÕ ¸ ¶μ³μÐÓÕ
É¥±¸Éμ¢μ£μ ·¥¤ ±Éμ·  ¨²¨ ¸ ¶μ³μÐÓÕ ¶·μ£· ³³ £¥´¥· Éμ·μ¢, ±μÉμ·Ò¥ ¶μ § -
¤ ´¨Õ ¶μ²Ó§μ¢ É¥²¥° ³μ£ÊÉ ¡ÒÉÓ ´ ¶¨¸ ´Ò ¶·μ£· ³³¨¸É ³¨.

ˆ´É¥·¶·¥É Éμ· (¢ ¸μÎ¥É ´¨¨ ¸ ±²¨¥´Éμ³) ¤μ²¦¥´ μ¡¥¸¶¥Î¨¢ ÉÓ:
Å § ¶Ê¸± ¨ μ¸É ´μ¢±Ê ¨§³¥·¥´¨Ö;
Å ¢·¥³¥´´ÊÕ ¶·¨μ¸É ´μ¢±Ê ¨§³¥·¥´¨Ö ¸ ¢μ§³μ¦´μ¸ÉÓÕ ·ÊÎ´μ£μ ¢¢μ¤ 

±μ³ ´¤ ¨ ¶·μ¤μ²¦¥´¨Ö ¸ ¶·¥·¢ ´´μ£μ ³¥¸É ;
Å ¨´Ëμ·³ Í¨Õ μ É¥±ÊÐ¥° ¨´É¥·¶·¥É¨·Ê¥³μ° ¸É·μ±¥.
�·μ£· ³³ -±²¨¥´É ¤μ²¦´  ¡ÒÉÓ ¨´É¥£·¨·μ¢ ´  ¢ ¸¨¸É¥³Ê Ê¶· ¢²¥´¨Ö ¨

¶·¥¦¤¥ ¢¸¥£μ ¢§ ¨³μ¤¥°¸É¢μ¢ ÉÓ ¸ μ¸É ²Ó´Ò³¨ ³μ¤Ê²Ö³¨ ¨§³¥·¨É¥²Ó´μ£μ ±μ³-
¶²¥±¸  ¶μ ¶·¨´ÖÉÒ³ ¢ ´¥³ ¶· ¢¨² ³ ´ ¶·Ö³ÊÕ ¨/¨²¨ Î¥·¥§ ¸±·¨¶É. �·¨ ÔÉμ³
μ´  ¤μ²¦´  ¡ÒÉÓ ´¥§ ¢¨¸¨³μ° μÉ ¸¶¥Í¨Ë¨±¨ ¨§³¥·¥´¨°, ¨³¥ÉÓ, ¶μ ¢μ§³μ¦-
´μ¸É¨, ¶·μ¸Éμ°, ¶μ´ÖÉ´Ò° ¨´É¥·Ë¥°¸.

Ÿ§Ò± Python [3] ¶·¥¤μ¸É ¢²Ö¥É · §´μμ¡· §´Ò¥ ¸·¥¤¸É¢  ¤²Ö ¢¸É· ¨¢ -
´¨Ö ¨´É¥·¶·¥É Éμ·  ¢μ ¢´¥Ï´ÕÕ ¶·μ£· ³³Ê ´  Ö§Ò±¥ ‘. �·¥¦¤¥ ¢¸¥£μ, ÔÉμ
Pyhon/C API, ±μÉμ·Ò° ¶·¥¤² £ ¥É ¶·μ£· ³³¨¸ÉÊ Ï¨·μ±¨° ¸¶¥±É· ¢μ§³μ¦´μ-
¸É¥°, ´ Î¨´ Ö μÉ μ¶¥· Í¨° ¢Ò¸μ±μ£μ Ê·μ¢´Ö (¨´É¥·¶·¥É Í¨¨ Í¥²μ£μ Ë °²  ¸
¶μ³μÐÓÕ ¶·μÍ¥¤Ê·Ò PyRun SimpleFile()) ¨ ±μ´Î Ö μ¶·¥¤¥²¥´¨¥³ ´μ¢ÒÌ É¨-
¶μ¢ ¤ ´´ÒÌ. �¤´ ±μ PyRun SimpleFile() ´¥ μ¡¥¸¶¥Î¨¢ ¥É ¢·¥³¥´´μ° ¶·¨-
μ¸É ´μ¢±¨. �μ¸É·μ¥´¨¥ ¸μ¡¸É¢¥´´μ£μ ¶μ¸É·μÎ´μ£μ μÉ² ¤Î¨± , Ê¶μ³Ö´ÊÉμ£μ
¢ Extending/Embedding FAQ, Éμ¦¥ ´¥ ·¥Ï ¥É ¶·μ¡²¥³Ê, ¥¸²¨ ¨¸¶μ²´Ö¥³Ò°
¸±·¨¶É ¸μ¤¥·¦¨É Í¨±²Ò, Ê¸²μ¢´Ò¥ μ¶¥· Éμ·Ò ¨ É. ¤.

�…�‚›‰ ‚��ˆ��’ ˆ�’…���…’�’���

� Î ²Ó´Ò° ¢ ·¨ ´É ¨´É¥·¶·¥É Éμ·  ¤²Ö ±μ³¶²¥±¸  SONIX+ ¡Ò² ·¥ ²¨-
§μ¢ ´ ¶μ É¥Ì´μ²μ£¨¨ μÉ² ¤Î¨± . „²Ö ÔÉμ° Í¥²¨ ´  μ¸´μ¢¥ ¸É ´¤ ·É´μ£μ ±² ¸¸ 
§ £μÉμ¢±¨ μÉ² ¤Î¨±  ¢ Python pdb ¡Ò² ¸μ¸É ¢²¥´ ±² ¸¸ pideb. ƒ² ¢´Ò¥ μÉ²¨-
Î¨Ö ´μ¢μ£μ μÉ² ¤Î¨±  μÉ ¸É ´¤ ·É´μ£μ ¸μ¸ÉμÖÉ ¢ ¤μ¡ ¢²¥´¨¨ ³¥Ì ´¨§³μ¢:
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Å ¢Ò¤ Î¨ ¨´Ëμ·³ Í¨¨ μ É¥±ÊÐ¥° ¶μ§¨Í¨¨ (Ë °² Ä ¶·μÍ¥¤Ê·  Ä ´μ³¥·
¸É·μ±¨);

Å ¢Ò¤ Î¨ ¸¶¨¸±  §´ Î¥´¨° μÉ¸²¥¦¨¢ ¥³ÒÌ ¶¥·¥³¥´´ÒÌ;
Å ¶¥·¥¤ Î¨ ·ÊÎ´ÒÌ ±μ³ ´¤ ¤²Ö ¨´É¥·¶·¥É Í¨¨;
Å ¶¥·¥μ¶·¥¤¥²¥´¨Ö ¢¢μ¤ /¢Ò¢μ¤ ;
Å Ê¶· ¢²¥´¨Ö ¢¨§Ê ²¨§ Í¨¥° É¥±ÊÐ¨Ì ¸É·μ± ¸ ¶μ³μÐÓÕ ¶¥·¥³¥´´μ°

TRACE ;
Å ¢¢¥¤¥´¨Ö Ë² £  ¶¥·¥Ìμ¤  ¢ ¶μÏ £μ¢Ò° ·¥¦¨³;
Å ¢¢¥¤¥´¨Ö Ë² £  ¶·¨´Ê¤¨É¥²Ó´μ° μ¸É ´μ¢±¨.
�μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸ Pi.exe ·¥ ²¨§μ¢ ´ ± ± ³´μ£μ¤μ±Ê³¥´É´μ¥

¶·¨²μ¦¥´¨¥ ´  Visual C++. „²Ö ¸¢Ö§¨ ¨´É¥·Ë¥°¸  ¨ pideb ¡Ò² · §· ¡μÉ ´
¶·μÉμ±μ² ¢§ ¨³μ¤¥°¸É¢¨Ö, ·¥ ²¨§μ¢ ´´Ò° ¢ ¢¨¤¥ ¡¨¡²¨μÉ¥±¨ dbg comm.dll.

„²Ö Ê¶· ¢²¥´¨Ö ¢¨§Ê ²¨§ Í¨¥° É¥±ÊÐ¨Ì ¸É·μ± (¸μμÉ¢¥É¸É¢¥´´μ, μÉ±·Ò-
É¨¥³ ´μ¢ÒÌ μ±μ´ ¸ É¥±¸É ³¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì Ë °²μ¢) ¡Ò² ·¥ ²¨§μ¢ ´ ¸¶¥-
Í¨ ²Ó´Ò° ³¥Ì ´¨§³ ¸ ¶μ³μÐÓÕ ¶¥·¥³¥´´μ° TRACE . „²Ö ¶·μÍ¥¤Ê·, ¢ ±μ-
Éμ·ÒÌ μ¶·¥¤¥²¥´  ÔÉ  ¶¥·¥³¥´´ Ö, ¢Ò¤ Î  ¨´Ëμ·³ Í¨¨ μ É¥±ÊÐ¥° ¶μ§¨Í¨¨,
¸¡·μ¸ ¡ÊË¥·μ¢ ¢Ò¢μ¤  ¨ §´ Î¥´¨° μÉ¸²¥¦¨¢ ¥³ÒÌ ¶¥·¥³¥´´ÒÌ ¶·μ¨§¢μ¤¨É¸Ö
¶μ¸²¥ ¢Ò¶μ²´¥´¨Ö ± ¦¤μ° ¸É·μ±¨. …¸²¨ §´ Î¥´¨¥ ¶¥·¥³¥´´μ° ¡μ²ÓÏ¥ 0, Éμ ¥¥
¢Ò¶μ²´¥´¨¥ ¢μ§³μ¦´μ ¢ ¶μÏ £μ¢μ³ ·¥¦¨³¥ ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ¶¥·¥Ìμ¤ ¢ ÔÉμÉ
·¥¦¨³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶μ ±μ³ ´¤¥ ¨´É¥·Ë¥°¸  Stop. �¶·¥¤¥²¥´¨¥ ¶¥·¥³¥´-
´μ° TRACE ¤μ²¦´μ ¡ÒÉÓ ¶·μ¨§¢¥¤¥´μ μ¡Ö§ É¥²Ó´μ ¢ ¶¥·¢μ° ¨¸¶μ²´Ö¥-
³μ° ¸É·μ±¥ ¶·μÍ¥¤Ê·Ò. �·μ¢¥·±  ¸¨´É ±¸¨¸  ·¥ ²¨§μ¢ ´  Î¥·¥§ ±μ³¶¨²ÖÍ¨Õ
Ë °²  ¨ ¶·μ¢¥·±Ê ¶· ¢¨²Ó´μ¸É¨ μÉ¸ÉÊ¶μ¢ ¸ ¶μ³μÐÓÕ TabNanny.

ˆ�’…�”…‰‘ ‘ ��‹œ‡�‚�’…‹…Œ

�·μ£· ³³  Pi ¨³¥²  ³¥´Õ, ¤¢¥ ¶ ´¥²¨ ¨´¸É·Ê³¥´Éμ¢, ¶μ²¥ ¤²Ö ·ÊÎ´μ£μ
¢¢μ¤  ±μ³ ´¤, ¨´¤¨± Éμ· ¸μ¸ÉμÖ´¨Ö, É·¨ μ±´  ¤²Ö ¶·¥¤¸É ¢²¥´¨Ö É¥±ÊÐ¥£μ ¸μ-
¸ÉμÖ´¨Ö ¨§³¥·¥´¨Ö ¨ ¶μ²¥ ¸É ÉÊ¸ . �·¨³¥·´Ò° ¢¨¤ μ±´  Pi ¶μ± § ´ ´  ·¨¸. 1.

’¥±ÊÐ¥¥ ¸μ¸ÉμÖ´¨¥ ¨§³¥·¥´¨Ö ¶·¥¤¸É ¢²¥´μ:
Å ¨´¤¨± Éμ·μ³ ¸μ¸ÉμÖ´¨Ö;
Å μ±´μ³ ¢¨§Ê ²¨§ Í¨¨ ¶·μ£· ³³´μ£μ ±μ¤ ;
Å μ±´μ³ Watch ¤²Ö ¶·μ¸³μÉ·  ¨§¡· ´´ÒÌ ¶¥·¥³¥´´ÒÌ;
Å μ±´μ³ Output;
Å ¸É·μ±μ° ¸μ¸ÉμÖ´¨Ö.
�μ²¥ ·ÊÎ´μ£μ ¢¢μ¤  ±μ³ ´¤Ò  ±É¨¢¨§¨·Ê¥É¸Ö ¸· §Ê ¶¥·¥¤ § ¶Ê¸±μ³ ¸±·¨¶-

É  ¨ ¢μ ¢·¥³Ö μ¸É ´μ¢μ± (¶·¨μ¸É ´μ¢μ±). Œμ¦´μ ¢¢μ¤¨ÉÓ ²Õ¡Ò¥ ¸É·μ±¨ ´ 
Ö§Ò±¥ Python, ±μÉμ·Ò¥ ¡Ê¤ÊÉ ¢Ò¶μ²´¥´Ò ¢ É¥±ÊÐ¥³ ±μ´É¥±¸É¥.

�·μ£· ³³  ¨¸¶μ²Ó§μ¢ ² ¸Ó ´  ¸¶¥±É·μ³¥É· Ì �…��-�� ¨ �…Œ“� ¨ ¤μ
μ¸É ´μ¢±¨ ·¥ ±Éμ·  ˆ
�-2 ´  ³μ¤¥·´¨§ Í¨Õ ¢ 2007 £.
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�¨¸. 1. �·¨³¥·´Ò° ¢¨¤ μ±´  ¨´É¥·¶·¥É Éμ· 

‚’���‰ ��„•�„

‚ ¶·μÍ¥¸¸¥ Ô±¸¶²Ê É Í¨¨ ¶¥·¢μ° ¢¥·¸¨¨ ¶·μÖ¢¨²¨¸Ó ´¥¤μ¸É É±¨ ·¥ ²¨-
§ Í¨¨ ¨´É¥·¶·¥É Éμ·  ´  μ¸´μ¢¥ μÉ² ¤Î¨± . �¥·¥´μ¸ Î ¸É¨Î´μ° μ¡· ¡μÉ±¨
¸¶¥±É·μ¢ ¢ ¸±·¨¶É §´ Î¨É¥²Ó´μ Ê¸²μ¦´¨²μ ¶μ¸²¥¤´¨°. ‚¥¤¥´¨¥ ¡¨¡²¨μÉ¥±¨
É¨¶μ¢ÒÌ μ¶¥· Í¨° ¶μ²Ó§μ¢ É¥²Ö ´¥ ¶μ§¢μ²Ö¥É ¶μ²´μ¸ÉÓÕ ¸±·ÒÉÓ μÉ ¶μ²Ó§μ¢ -
É¥²Ö ÔÉÊ ¸²μ¦´μ¸ÉÓ, ¤ ¦¥ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Ë² £  TRACE . �É² ¤Î¨± Å
¨´¸É·Ê³¥´É ¸±μ·¥¥ ¶·μ£· ³³¨¸É ,   ´¥ Ë¨§¨± . �μ²Ó§μ¢ É¥²Õ ®´¥ ¨´É¥·¥¸´μ¯
¸²¥¤¨ÉÓ §  ¶μ¸É·μÎ´Ò³ ¢Ò¶μ²´¥´¨¥³ ±μ¤ , É¥³ ¡μ²¥¥ ¥¸²¨ μ´ ¸²μ¦¥´. „²Ö
³´μ£¨Ì ¤μ¸É ÉμÎ´μ ¶μ¤£μÉμ¢¨ÉÓ § ¤ ´¨¥ ¨ § ¶Ê¸É¨ÉÓ ¥£μ ¤μ μÏ¨¡±¨ ¨²¨ ±μ´Í 
¨§³¥·¥´¨Ö. Š·μ³¥ Éμ£μ, ¢Ò¶μ²´¥´¨¥ ¸±·¨¶É  ¢ ·¥¦¨³¥ μÉ² ¤Î¨±  ¶·μ¨¸Ìμ¤¨É
´  ¶μ·Ö¤μ± ³¥¤²¥´´¥¥. �Éμ ´¥§ ³¥É´μ ¶·¨ μ¡³¥´¥ ±μ³ ´¤ ³¨, ´μ ¶·¨³¥´¥´¨¥
³ É¥³ É¨Î¥¸±μ° μ¡· ¡μÉ±¨ ³´μ£μ³¥·´ÒÌ ³ ¸¸¨¢μ¢ ¤ ´´ÒÌ ¢ ¸±·¨¶É¥ ¸ÊÐ¥-
¸É¢¥´´μ Ê¢¥²¨Î¨¢ ¥É ¢·¥³Ö ¥£μ ¢Ò¶μ²´¥´¨Ö. �É¨ μ¡¸ÉμÖÉ¥²Ó¸É¢  ¶·¥¤μ¶·¥¤¥-
²¨²¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¶¥·¥· ¡μÉ±¨ ´ Î ²Ó´μ° ¢¥·¸¨¨.

„²Ö μ¡¥¸¶¥Î¥´¨Ö ³ ±¸¨³ ²Ó´μ° ¸±μ·μ¸É¨ ¨´É¥·¶·¥É Í¨¨ ¡Ò²μ ¶·¥¤²μ-
¦¥´μ ¨¸¶μ²Ó§μ¢ ÉÓ ³¥Éμ¤ ±μ´É·μ²Ó´ÒÌ ÉμÎ¥±. „²Ö ÔÉμ£μ ¢ ±μ³ ´¤Ò ¸¶¥±-
É·μ³¥É·  ¢¸É ¢²Ö¥É¸Ö ¢Ò§μ¢ μ¸μ¡μ° ¶·μÍ¥¤Ê·Ò ¸ontCPoint(n level, comment),
¢ ±μÉμ·μ° ³μ¦¥É ¡ÒÉÓ ¢Ò¶μ²´¥´μ ¢³¥Ï É¥²Ó¸É¢μ ¢ ¶·μÍ¥¸¸ ¢Ò¶μ²´¥´¨Ö ¸±·¨-
¶É , É. ¥. μ¸É ´μ¢± , ¢¢¥¤¥´¨¥ ±μ³ ´¤ ¢·ÊÎ´ÊÕ, ¶·μ¤μ²¦¥´¨¥ Ô±¸¶¥·¨³¥´É .
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„²Ö Ê¤μ¡¸É¢  μÉ² ¤±¨ ¢¢¥¤¥´  ¨¥· ·Ì¨Ö ±μ´É·μ²Ó´ÒÌ ÉμÎ¥± ¶μ ´μ³¥·Ê Ê·μ¢´Ö.
� ¶·¨³¥·, Ê·μ¢¥´Ó É¨¶μ¢ÒÌ μ¶¥· Í¨° ¶μ²Ó§μ¢ É¥²Ö ¨³¥¥É Ê·μ¢¥´Ó 1,   Ô²¥-
³¥´É ·´Ò¥ μ¶¥· Í¨¨ ¤²Ö Ê¸É·μ°¸É¢ Å Ê·μ¢¥´Ó 100. ˆ§³¥´ÖÖ · §·¥Ï¥´´Ò°
Ê·μ¢¥´Ó ·¥ ±Í¨¨, ³μ¦´μ ¨§³¥´ÖÉÓ £²Ê¡¨´Ê ®¶μ£·Ê¦¥´¨Ö¯ ¢ ¸±·¨¶É. Šμ´É·μ²Ó-
´Ò¥ ÉμÎ±¨ ¸ Ê·μ¢´¥³ 0 ¢Ò§Ò¢ ÕÉ ¶·¥·Ò¢ ´¨¥ ¢¸¥£¤ . �´¨ ¶·¥¤´ §´ Î¥´Ò ¤²Ö
μ¡· ¡μÉ±¨ Ë É ²Ó´ÒÌ μÏ¨¡μ±.

‘�‘’�‚ ˆ ‘•…Œ� ‚‡�ˆŒ�„…‰‘’‚ˆŸ

�  ·¨¸. 2 ¶·¨¢¥¤¥´  ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö μÉ¤¥²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ ´μ-
¢μ° ¢¥·¸¨¨ ¨´É¥·¶·¥É Éμ· . �·μ£· ³³  Is.exe ·¥ ²¨§μ¢ ´  ´  Ö§Ò±¥ C++
¢ ¢¨¤¥ ¸É ´¤ ·É´μ£μ ¸¥·¢¥·  SONIX+, ±μÉμ·Ò° ¤μ¸ÉÊ¶¥´ ± ± μ¡ÒÎ´μ¥ Ê¸É·μ°-
¸É¢μ ¸μ ¸¢μ¨³ ¸É ÉÊ¸μ³, ¶ · ³¥É· ³¨ ¨ ´ ¡μ·μ³ ±μ³ ´¤. —¥·¥§ ±μ³³Ê´¨± -
Í¨μ´´ÊÕ ¡¨¡²¨μÉ¥±Ê dbg comm2.dll, ¸μ¸É ¢²¥´´ÊÕ ± ± · ¸Ï¨·¥´¨¥ Ö§Ò± 
Python, μ´ ¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ ¸¨¸É¥³´μ° Î ¸ÉÓÕ ¸±·¨¶É , μËμ·³²¥´´μ° ¢
Ë °²¥ cont points.py. ‚ ¸¢μÕ μÎ¥·¥¤Ó, ¶·μ£· ³³  Ô±¸¶¥·¨³¥´É  (¸±·¨¶É ´ 
Ö§Ò±¥ Python) ¨³¶μ·É¨·Ê¥É cont points.py Î¥·¥§ ¡¨¡²¨μÉ¥±Ê ±μ³ ´¤ ¸¶¥±-
É·μ³¥É· . „²Ö μ¡³¥´  ¸μμ¡Ð¥´¨Ö³¨ ¢¢¥¤¥´Ò ¸μ¡ÒÉ¨Ö Windows ®EnterCom-
mand¯ ¨ ®OutputIsReady¯. ‘¨´Ì·μ´¨§ Í¨Ö μ¶¥· Í¨° ÎÉ¥´¨Ö/§ ¶¨¸¨ ·¥ ²¨§μ-
¢ ´  ¸ ¶μ³μÐÓÕ ³¥Ì ´¨§³  ±·¨É¨Î¥¸±¨Ì ¸¥±Í¨°.

�¨¸. 2. ‘μ¸É ¢ ¨ ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ SONIX+ ¨´É¥·¶·¥É Éμ·  ¢Éμ·μ°
¢¥·¸¨¨
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„²Ö ¶μ²Ó§μ¢ É¥²Ö · §· ¡μÉ ´ ¸É ´¤ ·É´Ò° MFC GUI is client.exe. Š·μ³¥
Éμ£μ, ´ ¡μ· ±²¨¥´É¸±¨Ì μ¶¥· Í¨° ´  C++ ¡Ò² μËμ·³²¥´ ±² ¸¸μ³ CIsWrapper
¤²Ö ¢μ§³μ¦´μ£μ ¶·¨³¥´¥´¨Ö ¢ ¤·Ê£¨Ì ¶·μ£· ³³ Ì. �μ§¤´¥¥ ¸É ´¤ ·É´Ò° GUI
¡Ò² É ±¦¥ ·¥ ²¨§μ¢ ´ ¸ ¶μ³μÐÓÕ PyQt [11].

�É  ¢¥·¸¨Ö Ê¸¶¥Ï´μ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¸ ³μ³¥´É  ¶Ê¸±  ·¥ ±Éμ·  ˆ
�-2
¢ 2011 £. ¢¶²μÉÓ ¤μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨.

’�…’œŸ ‚…�‘ˆŸ ˆ�’…���…’�’���

�¸´μ¢´μ° ¶·¨Î¨´μ° ´μ¢μ° ³μ¤¥·´¨§ Í¨¨ ¨´É¥·¶·¥É Éμ·  ¸É ²μ  ±É¨¢´μ¥
¶·¨³¥´¥´¨¥ ¢ ¸±·¨¶É¥ ¶ ±¥É  Numerical Python (numpy) [10], ÔËË¥±É¨¢´μ£μ
¸·¥¤¸É¢  ¤²Ö ³ É¥³ É¨Î¥¸±μ° μ¡· ¡μÉ±¨ ³´μ£μ³¥·´ÒÌ ¤ ´´ÒÌ. ‚ÒÖ¸´¨²μ¸Ó,
ÎÉμ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ËÊ´±Í¨° Py Initialize()/Py Finalze() ¨§ Python API ¤²Ö
¶¥·¥§ ¶Ê¸±  Python · ¡μÎ¨¥ ¡ÊË¥·Ò ¢ ¤¨´ ³¨Î¥¸±μ° ¶ ³ÖÉ¨ ±μ³¶ÓÕÉ¥·  μÎ¨-
Ð ÕÉ¸Ö ´¥ ¶μ²´μ¸ÉÓÕ. �Éμ ¢Ò§Ò¢ ¥É μÏ¨¡±Ê ¶·¨ ¶μ¢Éμ·´μ³ § ¶Ê¸±¥ ¸±·¨¶É 
¢ ³μ³¥´É ¨³¶μ·É¨·μ¢ ´¨Ö numpy. ‚ ¸¢Ö§¨ ¸ É¥³, ÎÉμ μ¶¥· Í¨¨ ¶μ μ¡· ¡μÉ±¥
¤ ´´ÒÌ ¢ ¸±·¨¶É Ì ¶μ¸ÉμÖ´´μ Ê¸²μ¦´ÖÕÉ¸Ö, ·¥Ï¥´¨¥ ¶·μ¡²¥³Ò ¸ numpy ¶·¥¤-
¸É ¢²Ö²μ¸Ó μÎ¥´Ó  ±ÉÊ ²Ó´Ò³.

� ¸¸³ É·¨¢ ²¨¸Ó ¤¢  ¢ ·¨ ´É  ·¥Ï¥´¨Ö ÔÉμ° ¶·μ¡²¥³Ò. ‚ ¶¥·¢μ³ ¸²ÊÎ ¥
¶·¥¤¶μ² £ ²¸Ö μÉ± § μÉ ¨¸¶μ²Ó§μ¢ ´¨Ö Py Initialize()/Py Finalze() ¸ § ³¥´μ°
´  ¶·Ö³μ° ¢Ò§μ¢ Python.exe ¸ ¨¸¶μ²´Ö¥³Ò³ ¸±·¨¶Éμ³ ¢ ± Î¥¸É¢¥ ¶ · ³¥É· .
�¤´ ±μ ¢ ÔÉμ³ ¸²ÊÎ ¥ ¢μ§´¨±²¨ ¸¥·Ó¥§´Ò¥ É·Ê¤´μ¸É¨ ¸ ¢μ§¢· Éμ³ ·¥ ±Í¨¨ ´ 
¸¨£´ ²Ò Suspend ¨ Break, ¨¸¶μ²Ó§Ê¥³Ò¥ ¢ SONIX+ ¤²Ö ¶·¨μ¸É ´μ¢±¨ ¨²¨
¶·¥±· Ð¥´¨Ö ¨§³¥·¥´¨Ö. �·¨Î¨´μ° ÔÉμ£μ Ö¢²Ö¥É¸Ö Éμ, ÎÉμ Python.exe ´¥
¶μ¤¤¥·¦¨¢ ¥É ³¥Ì ´¨§³ ³¥¦³μ¤Ê²Ó´μ£μ μ¡Ð¥´¨Ö ¢ SONIX+.

„·Ê£¨³ ¢ ·¨ ´Éμ³ ·¥Ï¥´¨Ö ¸É ²  ¶¥·¥§ £·Ê§±  ³μ¤Ê²Ö ¨´É¥·¶·¥É Éμ· 
¶·¨ ± ¦¤μ³ § ¶Ê¸±¥ ¸±·¨¶É  ´  ¨¸¶μ²´¥´¨¥. ‚ ÔÉμ³ ¸²ÊÎ ¥ μÎ¨¸É±  ¤¨´ ³¨-
Î¥¸±μ° ¶ ³ÖÉ¨ μ¶¥· Í¨μ´´μ° ¸¨¸É¥³μ° ¢Ò¶μ²´Ö¥É¸Ö ¶μ²´μ¸ÉÓÕ ¨ μÏ¨¡±  ¸
¶μ¢Éμ·´Ò³ ¨³¶μ·É¨·μ¢ ´¨¥³ numpy ´¥ ¶·μÖ¢²Ö¥É¸Ö. „ ´´Ò° ¢ ·¨ ´É ¨ ¡Ò²
·¥ ²¨§μ¢ ´ ¢ É·¥ÉÓ¥° ¢¥·¸¨¨ ¨´É¥·¶·¥É Éμ· .

�μ¸²¥ ¢Ò¶μ²´¥´¨Ö ¸±·¨¶É  ¨²¨ ¥£μ  ¡μ·É  ³μ¤Ê²Ó ¨´É¥·¶·¥É Éμ·  ¢Ò-
£·Ê¦ ¥É¸Ö  ¢Éμ³ É¨Î¥¸±¨,   ¢ ³μ³¥´É § ¶Ê¸±  ´μ¢μ£μ ¸±·¨¶É  Å § £·Ê¦ -
¥É¸Ö É ±¦¥  ¢Éμ³ É¨Î¥¸±¨. ‚ ¦´μ μÉ³¥É¨ÉÓ, ÎÉμ ¶·μÍ¥¸¸ § £·Ê§±¨ ¶·μ¨¸Ìμ¤¨É
μÎ¥´Ó ¡Ò¸É·μ ¨ ´¥§ ³¥É´μ ¤²Ö ¶μ²Ó§μ¢ É¥²Ö.

�¥·¥· ¡μÉ±  ¨´É¥·¶·¥É Éμ·  ¶μ§¢μ²¨²  ¢Ò¶μ²´¨ÉÓ ¨ ·Ö¤ ¤·Ê£¨Ì Ê¸μ¢¥·-
Ï¥´¸É¢μ¢ ´¨° §  ¸Î¥É Ê¶·μÐ¥´¨Ö ¸É·Ê±ÉÊ·Ò ¨ ²¨±¢¨¤ Í¨¨ ËÊ´±Í¨μ´ ²Ó´μ¸É¨,
´¥ ¢μ¸É·¥¡μ¢ ´´μ° ¶μ²Ó§μ¢ É¥²Ö³¨. ‚ Î ¸É´μ¸É¨, ¡Ò²  Ê¤ ²¥´  ±μ³³Ê´¨± Í¨-
μ´´ Ö dbg comm2.dll. ‚¸¥  ±ÉÊ ²Ó´Ò¥ §´ Î¥´¨Ö ¸É ÉÊ¸  ¨ ¶ · ³¥É·μ¢ ¨´É¥·-
¶·¥É Éμ·  ¸μ¸·¥¤μÉμÎ¥´Ò Éμ²Ó±μ ¢ ¤¥¸±·¨¶Éμ·¥ ³μ¤Ê²Ö ¢ ¡ §¥ ¤ ´´ÒÌ (
„)
Varman (É ¡². 1).
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’ ¡²¨Í  1. „¥¸±·¨¶Éμ· ¨´É¥·¶·¥É Éμ· 

ˆ³Ö � §´ Î¥´¨¥

� · ³¥É·

abort �ag 1 Å Ê¸É ´μ¢¨ÉÓ ·¥¦¨³ Ô±¸É·¥´´μ£μ μ±μ´Î ´¨Ö ¨§³¥·¥´¨Ö

manual command 
ÊË¥· ·ÊÎ´μ° ±μ³ ´¤Ò

non stop �ag 1 Å ´¥¶·¥·Ò¢´μ¥ ¢Ò¶μ²´¥´¨¥ ¸±·¨¶É , 0 Å ¶μÏ £μ¢μ¥

rlevel Œ¨´¨³ ²Ó´Ò° Ê·μ¢¥´Ó ·¥ ±Í¨¨ ±μ´É·μ²Ó´ÒÌ ÉμÎ¥±

stop exit �ag 1 Å Ê¸É ´μ¢¨ÉÓ ·¥¦¨³ Stop&Exit

user script �ÊÉÓ ± ¢Ò¶μ²´Ö¥³μ³Ê Ë °²Ê ¸±·¨¶É 

‘É ÉÊ¸

alevel “·μ¢¥´Ó ¶μ¸²¥¤´¥° ±μ´É·μ²Ó´μ° ÉμÎ±¨

command ’¥±ÊÐ Ö ±μ³ ´¤ 

diagn line ‘É·μ±  ¤¨ £´μ¸É¨±¨

error �ag ”² £ μÏ¨¡±¨

ˇle name �ÊÉÓ ± Ë °²Ê ¸±·¨¶É  (³μ¦¥É μÉ²¨Î ÉÓ¸Ö μÉ user-script,
¥¸²¨ ±μ´É·μ²Ó´ Ö ÉμÎ±  ´ Ìμ¤¨É¸Ö ¢ ¤·Ê£μ³ Ë °²¥)

line num �μ³¥· É¥±ÊÐ¥° ¸É·μ±¨

proc name ˆ³Ö ¨¸¶μ²´Ö¥³μ° ¶·μÍ¥¤Ê·Ò

value ‘μ¸ÉμÖ´¨¥ ¨´É¥·¶·¥É Éμ· 

ˆ§³¥´¥´¨Ö ¶ · ³¥É·μ¢ ¢ ¸É ÉÊ¸¥ ¤¥¸±·¨¶Éμ·  ¢Ò¶μ²´ÖÕÉ¸Ö Î¥·¥§
³¥Ì ´¨§³ ±μ·μÉ±¨Ì ±μ³ ´¤,   ¶ · ³¥É·Ò ¤¥¸±·¨¶Éμ·  ¢Ò¶μ²´ÖÕÉ¸Ö ¨§ Ë °² 
cont points.py. �μ¸±μ²Ó±Ê ¸É ÉÊ¸ ¨ ¶ · ³¥É·Ò ¤¥¸±·¨¶Éμ·  Ì· ´ÖÉ¸Ö ¢ · §´ÒÌ
¶¥·¥³¥´´ÒÌ 
„, ¸¨´Ì·μ´¨§ Í¨¨ μ¡· Ð¥´¨° ´¥ É·¥¡Ê¥É¸Ö.

ˆ§³¥´¥´Ò ´ ¡μ· ¸μ¸ÉμÖ´¨° (É ¡². 2) ¨ ¸μ¸É ¢ ±μ³ ´¤ (É ¡². 3). �·¥-
¥³¸É¢¥´´μ¸ÉÓ ¸ ¶·¥¦´¨³ ´ ¡μ·μ³ ´¥ ¸μÌ· ´¥´ . ’¥±ÊÐ¥¥ ¸μ¸ÉμÖ´¨¥ (None,
Ready, Busy, Susp ¨²¨ Wait) ¶·Ö³μ Ê± §Ò¢ ¥É¸Ö ¢ ¸É ÉÊ¸¥. ”² £¨ abort �ag,
error �ag, non stop �ag ¨ stop end exit �ag ¢Ò´¥¸¥´Ò ¢ μÉ¤¥²Ó´Ò¥ ¶¥·¥³¥´´Ò¥
¸É ÉÊ¸  ¨ ¤μ¸ÉÊ¶´Ò ´¥¶μ¸·¥¤¸É¢¥´´μ. ‚ ¶·¥¤Ò¤ÊÐ¥° ¢¥·¸¨¨ Î ¸ÉÓ ¨§ ´¨Ì μ¡Ñ-
Ö¢²Ö² ¸Ó £²μ¡ ²Ó´Ò³¨ ¶¥·¥³¥´´Ò³¨ Python, ÎÉμ § É·Ê¤´Ö²μ μÉ² ¤±Ê ¸±·¨¶É .

ˆ§³¥´¥´ ´ ¡μ· ±μ³ ´¤. ” °² remote control2.py ¤²Ö Ê¶· ¢²¥´¨Ö ¨´É¥·-
¶·¥É Éμ·μ³ ¨§ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸  ¨¸¶· ¢²¥´.

”² £ CheckParametersFlag ¤²Ö Ê¶· ¢²¥´¨Ö ¶·μÍ¥¸¸μ³ ¶·μ¢¥·±¨ ¸±·¨¶-
É  ´¥ ¢´¥¸¥´ ¢ ¸É ÉÊ¸ ¨ μ¸É ¥É¸Ö £²μ¡ ²Ó´μ° ¶¥·¥³¥´´μ° Python. ‚ Ë °²
common lib.py ¤μ¡ ¢²¥´Ò ËÊ´±Í¨¨ É ±, ÎÉμ¡Ò ¨§³¥´¥´¨Ö ÔÉμ£μ Ë² £  ¢¸¥£¤ 
μÉ· ¦ ²¨¸Ó ¢ ¶·μÉμ±μ²¥ SONIX+. �± § ²μ¸Ó, ÎÉμ, ¶μ³¨³μ μÏ¨¡±¨ ¸ numpy,
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’ ¡²¨Í  2. � ¡μ· ¸μ¸ÉμÖ´¨° ¨´É¥·¶·¥É Éμ· 

‘μ¸ÉμÖ´¨¥ �¶¨¸ ´¨¥

None Œμ¤Ê²Ó ¨´É¥·¶·¥É Éμ·  ¢Ò£·Ê¦¥´

Ready ˆ´É¥·¶·¥É Éμ· § £·Ê¦¥´ ¨ £μÉμ¢ ± · ¡μÉ¥ (¸· §Ê ¶μ¸²¥ ¶¥·¥§ £·Ê§±¨)

Busy �·μÍ¥¸¸ ¨´É¥·¶·¥É Í¨¨ ¢Ò¶μ²´Ö¥É¸Ö

Susp �·μÍ¥¸¸ ¨´É¥·¶·¥É Í¨¨ ¶·¨μ¸É ´μ¢²¥´ ¤μ μÉ³¥´Ò suspend

Wait �·μÍ¥¸¸ ¨´É¥·¶·¥É Í¨¨ μ¸É ´μ¢²¥´. �¦¨¤ ¥É¸Ö ±μ³ ´¤ 
μÉ ¶μ²Ó§μ¢ É¥²Ö

’ ¡²¨Í  3. � ¡μ· ±μ³ ´¤ ¨´É¥·¶·¥É Éμ· 

Šμ³ ´¤  �¶¨¸ ´¨¥

pystart (ˇle name) ‡ ¶Ê¸± Ô±¸¶¥·¨³¥´É  ¸μ ¸±·¨¶Éμ³ ˇle name.
�¥·¥Ìμ¤ ¢ ¸μ¸ÉμÖ´¨¥ Busy

pystop �¸É ´μ¢¨ÉÓ¸Ö ¶μ¸²¥ ¢Ò¶μ²´¥´¨Ö É¥±ÊÐ¥°
±μ³ ´¤Ò

pystep ‚Ò¶μ²´¨ÉÓ ¸²¥¤ÊÕÐÊÕ ±μ³ ´¤Ê

pyabort �¥³¥¤²¥´´μ ¶·¥·¢ ÉÓ Ô±¸¶¥·¨³¥´É
¨ ¢Ò£·Ê§¨ÉÓ ¨´É¥·¶·¥É Éμ·.
�¥·¥Ìμ¤ ¢ ¸μ¸ÉμÖ´¨¥ None

pyisexit ‚Ò£·Ê§¨ÉÓ ³μ¤Ê²Ó ¨´É¥·¶·¥É Éμ· .
�¥·¥Ìμ¤ ¢ ¸μ¸ÉμÖ´¨¥ None

pycont �·μ¤μ²¦¨ÉÓ Ô±¸¶¥·¨³¥´É ¶μ¸²¥ ¸μ¸ÉμÖ´¨Ö Wait

pysuspend �¥³¥¤²¥´´μ ¶·¨μ¸É ´μ¢¨ÉÓ É¥±ÊÐÊÕ μ¶¥· Í¨Õ.
�¥·¥Ìμ¤ ¢ ¸μ¸ÉμÖ´¨¥ Susp

pycontinue �·μ¤μ²¦¨ÉÓ ¢Ò¶μ²´¥´¨¥ ¨§ ¸μ¸ÉμÖ´¨Ö Susp

pycheck code (ˇle name) ‚Ò¶μ²´¨ÉÓ ¶·μ¢¥·±Ê ¸±·¨¶É  ˇle name

pyset frame parameters (fname, ‡ ¶¨¸ ÉÓ ¢ ¤¥¸±·¨¶Éμ· ¶ · ³¥É·Ò Ë·¥°³ 
name, lino, line, nlevel, comment)

pystop and exit �μ¸²¥ § ¢¥·Ï¥´¨Ö É¥±ÊÐ¥° ±μ³ ´¤Ò
§ ±μ´Î¨ÉÓ Ô±¸¶¥·¨³¥´É ¨ ¢Ò£·Ê§¨ÉÓ ³μ¤Ê²Ó
¨´É¥·¶·¥É Éμ·  (ËÊ´±Í¨Ö Stop&Exit)

pysset state (state) ‡ ¶¨¸ ÉÓ ¸μ¸ÉμÖ´¨¥ ¢ ¤¥¸±·¨¶Éμ·

is load ‡ £·Ê§¨ÉÓ/¶¥·¥£·Ê§¨ÉÓ ³μ¤Ê²Ó ¨´É¥·¶·¥É Éμ· 

¶·μ¢¥·±  ±μ··¥±É´μ¸É¨ ¸±·¨¶É  ³μ£²  ¤ ¢ ÉÓ ´¥¢¥·´Ò° ·¥§Ê²ÓÉ É. �¥·¥§ ¶Ê¸±
¨´É¥·¶·¥É Éμ·  ¸±·¨¶É  ·¥Ï¨² ¨ ÔÉÊ ¶·μ¡²¥³Ê.

�·¨ · §· ¡μÉ±¥ É·¥ÉÓ¥° ¢¥·¸¨¨ ·Ö¤ ¶ · ³¥É·μ¢, ¸ÊÐ¥¸É¢¥´´ÒÌ ¤²Ö ±μ³-
¶²¥±¸  ¢ Í¥²μ³, ¢¢¥¤¥´ ¢ ·¥¥¸É· ±μ³¶ÓÕÉ¥· . ‘¶¥Í¨Ë¨±  ¸¶¥±É·μ³¥É·  ¢ §´ -
Î¨É¥²Ó´μ° ¸É¥¶¥´¨ ¸μ¸·¥¤μÉμÎ¥´  ¢ ¸²¥¤ÊÕÐ¨Ì Ë °² Ì: ¡¨¡²¨μÉ¥±¥ μ¶¥· Í¨°
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¸¶¥±É·μ³¥É·  (<instrument name> lib.py), ±μ´Ë¨£Ê· Í¨¨ Ê¸É·μ°¸É¢ ¤²Ö § -
£·Ê§±¨ (<instrument name> instrument conˇguration.py) ¨ ±μ´Ë¨£Ê· Í¨¨ Ê¸É-
·μ°¸É¢ ¤²Ö ¸±·¨¶É  (<instrument name> python conˇguration.py). „²Ö Éμ£μ
ÎÉμ¡Ò ¸¤¥² ÉÓ ¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸ (GUI) ¶μ²´μ¸ÉÓÕ ´¥§ ¢¨¸¨³Ò³
μÉ ÔÉμ° ¸¶¥Í¨Ë¨±¨, ¨³¥´  ÔÉ¨Ì Ë °²μ¢ § ´μ¸ÖÉ¸Ö ¢ ·¥¥¸É· ¶·¨ § £·Ê§±¥
±μ³¶²¥±¸ . „²Ö Ê¤μ¡¸É¢  ¢¸¥ μ¶¥· Í¨¨ ¸ ·¥¥¸É·μ³ ¸μ¡· ´Ò ¢ Ë °²¥ win-
reg operations.py.

�…�‹ˆ‡�–ˆŸ ”“�Š–ˆˆ Stop&Exit

�μ ¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥° ·¥Ë²¥±Éμ³¥É·μ¢ ¢ ¨´É¥·¶·¥É Éμ· ¡Ò²  ¤μ¡ -
¢²¥´  ËÊ´±Í¨Ö Stop&Exit. ’¨¶¨Î´μ¥ ¨§³¥·¥´¨¥ ´  ÔÉ¨Ì ¸¶¥±É·μ³¥É· Ì μ·-
£ ´¨§μ¢ ´μ ± ± ¤¢μ°´μ° Í¨±² ¸ ¶¥·¥¡μ·μ³ ¸μ¸ÉμÖ´¨° Ë²¨¶¶¥·μ¢,  ´ ²¨§μ³
¶·μ³¥¦ÊÉμÎ´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¨ ¨Ì ¸Ê³³¨·μ¢ ´¨¥³. Šμ³ ´¤  § ¤ ¥É μ±μ´Î -
´¨¥ ¨§³¥·¥´¨Ö, μÉ²μ¦¥´´μ¥ ¤μ μ±μ´Î ´¨Ö ¢´ÊÉ·¥´´¥£μ Í¨±²  ¨ § ¢¥·Ï¥´¨Ö
μ±μ´Î É¥²Ó´μ£μ ¸Ê³³¨·μ¢ ´¨Ö. ‘¢Ö§Ó ³¥¦¤Ê ¸±·¨¶Éμ³ ¨ GUI ¢Ò¶μ²´Ö¥É¸Ö
Î¥·¥§ ¶¥·¥³¥´´ÊÕ 
„ isExecutionFlag. ‚ μ¡ÒÎ´μ³ ¸μ¸ÉμÖ´¨¨ ¥° ¶·¨¸¢μ-
¥´μ §´ Î¥´¨¥ ®Goon¯, ¶·¨ ¢Ò¡μ·¥ ·¥¦¨³  Stop&Exit §´ Î¥´¨¥ ³¥´Ö¥É¸Ö ´ 
®StopExit¯. Šμ´±·¥É´ Ö ·¥ ±Í¨Ö ´  ±μ³ ´¤Ê ¶·μ£· ³³¨·Ê¥É¸Ö ¢ ¡¨¡²¨μÉ¥±¥
μ¶¥· Í¨° ¸¶¥±É·μ³¥É· .

ˆ‡Œ…�…�ˆŸ ‚ GUI

„²Ö · ¡μÉÒ ¸ É·¥ÉÓ¥° ¢¥·¸¨¥° ¨´É¥·¶·¥É Éμ·  ¡Ò²¨ ¢´¥¸¥´Ò ±μ··¥±É¨¢Ò
¢ ´¥±μÉμ·Ò¥ Ô²¥³¥´ÉÒ (¢¨¤¦¥ÉÒ) GUI.

ˆ§³¥´¥´¨Ö ¢ ¶·μ£· ³³¥ § £·Ê§±¨ SONIX+. �·μ£· ³³  S+load panel.pyw
(·¨¸. 3) ¶·¥¤´ §´ Î¥´  ¤²Ö § £·Ê§±¨/¢Ò£·Ê§±¨ ±μ³¶²¥±¸  ¨ ¶·μ¢¥¤¥´¨Ö ´¥±μÉμ-
·ÒÌ ¶·μ¢¥·μ±. �μ¸²¥ ¢Ò¶μ²´¥´¨Ö § £·Ê§±¨ ±μ³¶²¥±¸  ¨ § ¶¨¸¨ ¤μ¶μ²´¨É¥²Ó-
´ÒÌ ¶ · ³¥É·μ¢ ¢ ·¥¥¸É· ¶·μ£· ³³  ¶μ ¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥°  ¢Éμ³ É¨Î¥¸±¨
¶·μ¢μ¤¨É ¶·μ¢¥·±Ê ´ ²¨Î¨Ö ¢¸¥Ì ³μ¤Ê²¥° ¢ ¶ ³ÖÉ¨ ±μ³¶ÓÕÉ¥·  ¨ μ¶·¥¤¥²Ö¥É,

�¨¸. 3. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò § £·Ê§±¨ SONIX+
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�¨¸. 4. �·¨³¥· ¸μμ¡Ð¥´¨Ö μ ·¥§Ê²ÓÉ É Ì § £·Ê§±¨ ±μ³¶²¥±¸ 

¤²Ö ± ±¨Ì Ê¸É·μ°¸É¢ ¢ ¶·μÍ¥¸¸¥ § £·Ê§±¨ ¶μ ± ±¨³-²¨¡μ ¶·¨Î¨´ ³ ´¥ Ê¸É -
´μ¢²¥´  ¸¢Ö§Ó ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨ ±μ´É·μ²²¥· ³¨. �·¨³¥· ·¥§Ê²ÓÉ¨·ÊÕÐ¥£μ
¸μμ¡Ð¥´¨Ö ¶·¨¢¥¤¥´ ´  ·¨¸. 4.

ˆ§³¥´¥´¨Ö ¢ ¢¨¤¦¥É¥ Si. ‚¨¤¦¥É Si ¶·¥¤´ §´ Î¥´ ¤²Ö Ê¶· ¢²¥´¨Ö ¨´-
É¥·¶·¥É Éμ·μ³ ¨ ±μ´É·μ²Ö ¥£μ · ¡μÉÒ. �´ ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ ¨ ¸ ³μ-
¸ÉμÖÉ¥²Ó´μ, ¨ ¢ ± Î¥¸É¢¥ Î ¸É¨ Ê´¨Ë¨Í¨·μ¢ ´´μ£μ GUI. ‚ ¢¨¤¦¥É ¢´¥¸¥´Ò
´¥¸±μ²Ó±μ ¸ÊÐ¥¸É¢¥´´ÒÌ ¨§³¥´¥´¨°. …¸²¨ ¢ 
„ μ¶·¥¤¥²¥´  ¶¥·¥³¥´´ Ö isEx-
ecutionFlag, ·¨¸Ê¥É¸Ö ¤μ¶μ²´¨É¥²Ó´ Ö ±´μ¶±  StopExit (·¨¸. 5), ¢ ¶·μÉ¨¢´μ³
¸²ÊÎ ¥ μ´  ´¥ ·¨¸Ê¥É¸Ö (¸³. · §¤. ®�¥ ²¨§ Í¨Ö ËÊ´±Í¨¨ Stop&Exit¯).

�·¨ ¢Ò¡μ·¥ ¨³¥´¨ Ë °² , ± ± ¨ ¡Ò²μ · ´¥¥, ¸´ Î ²  ¢Ò¶μ²´Ö¥É¸Ö ¶·μ-
¢¥·±  ¸±·¨¶É . ‚ ´μ¢μ° ¢¥·¸¨¨ ¤²Ö ÔÉμ° ¶·μ¢¥·±¨ ¶·μ¨§¢μ¤¨É¸Ö μÉ¤¥²Ó´Ò° § -
¶Ê¸± Python ¸ Ë °²μ³ cc test.py, ÎÉμ¡Ò ¨¸±²ÕÎ¨ÉÓ ¢μ§³μ¦´ÊÕ μÏ¨¡±Ê ¶·¨ ¶μ-
¢Éμ·´ÒÌ ¶·μ¢¥·± Ì ¸±·¨¶É  ¶μ¸²¥ ¨¸¶· ¢²¥´¨Ö. �¥§Ê²ÓÉ É ¶·μ¢¥·±¨ ¶μ³¥Ð -
¥É¸Ö ¢ · §¤¥² ·¥¥¸É·  SCRIPT CHECK. „²Ö ¸¶¥±É·μ³¥É·  ³μ¦¥É ¡ÒÉÓ ¶·¥¤Ê-
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�¨¸. 5. �¡Ð¨° ¢¨¤ ¢¨¤¦¥É  Si ¸ ±´μ¶±μ° StopExit

�¨¸. 6. �·¨³¥· ·¥§Ê²ÓÉ É  ¶·μ¢¥·±¨
¸±·¨¶É  ¤²Ö ¸¶¥±É·μ³¥É·  �Œ�

¸³μÉ·¥´  ¤μ¶μ²´¨É¥²Ó´ Ö ¶·μ¢¥·±  ¶μ-
¸²¥ μ¸´μ¢´μ°. ‚ ¸μ¸É ¢ ¡¨¡²¨μÉ¥±¨
¸¶¥±É·μ³¥É·  ¤²Ö ÔÉμ£μ ´¥μ¡Ìμ¤¨³μ
¢±²ÕÎ¨ÉÓ ËÊ´±Í¨Õ scriptFileExtraTest-
ing(ˇlename). ‚ ·¥§Ê²ÓÉ É¥ ¶·μ¢¥·μ± ¢Ò-
¤ ¥É¸Ö μ¡Ð¥¥ ¸μμ¡Ð¥´¨¥. � ¶·¨³¥·, ¤²Ö
¸¶¥±É·μ³¥É·  �Œ� ¶·¥¤Ê¸³μÉ·¥´Ò ¶μ¤-
¸Î¥É μ¡Ð¥£μ ¢·¥³¥´¨ Ô±¸¶μ§¨Í¨¨ ¨ ¶·μ-
¢¥·±  ±μ··¥±É´μ¸É¨ § ¤ ´¨Ö ¶μ§¨Í¨° ¤¥-
É¥±Éμ·μ¢. �¥§Ê²ÓÉ É ÔÉμ° ¶·μ¢¥·±¨ ¶·¥¤-
¸É ¢²¥´ ´  ·¨¸. 6.

‡�Š‹	—…�ˆ…

�·μ£· ³³´Ò° ±μ³¶²¥±¸ SONIX+ (SONIX) · §· ¡μÉ ´ ¢ ± Î¥¸É¢¥ Ê´¨Ë¨-
Í¨·μ¢ ´´μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ´ 
´¥°É·μ´´ÒÌ ¸¶¥±É·μ³¥É· Ì, ±μÉμ·μ¥ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢´¥¤·¥´μ ´  ¸¶¥±É·μ-
³¥É· Ì ·¥ ±Éμ·  ˆ
�-2 ¢ ‹�” �ˆŸˆ,   É ±¦¥ ¢ ·Ö¤¥ ¤·Ê£¨Ì Í¥´É·μ¢ �” Å
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¢¸¥£μ μ±μ²μ 20 ¨´¸É ²²ÖÍ¨°. Œμ¤Ê²Ó ¨´É¥·¶·¥É Éμ·  Ö¢²Ö¥É¸Ö ¥£μ ¢ ¦´¥°-
Ï¥° Î ¸ÉÓÕ. „²¨É¥²Ó´ Ö ¶· ±É¨±  ¶μ± § ²  Ê¤ Î´μ¸ÉÓ ¢Ò¡μ·  Ö§Ò±  Python
¤²Ö ¶·μ£· ³³¨·μ¢ ´¨Ö ¶·μÍ¥¤Ê·Ò ¨§³¥·¥´¨Ö. �μ¸²¥¤´ÖÖ ¢¥·¸¨Ö ¨´É¥·¶·¥-
É Éμ·  Ê¸¶¥Ï´μ ¶·μÏ²  ¶·μ¢¥·±Ê ´  ¸¶¥±É·μ³¥É·¥ �Œ�, ´ Î¨´ Ö ¸ μ¸¥´¨
2017 £., ¨ ¡Ê¤¥É ¶¥·¥´¥¸¥´  ´  ¢¸¥ μ¸É ²Ó´Ò¥ ¸¶¥±É·μ³¥É·Ò ·¥ ±Éμ·  ˆ
�-2
¢ ¡²¨¦ °Ï¥¥ ¢·¥³Ö.
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