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� ¡μ· ±μ³¶μ´¥´Éμ¢ ¤²Ö ¶μ¸É·μ¥´¨Ö GUI
¢ ¸¨¸É¥³ Ì Ê¶· ¢²¥´¨Ö ´¥°É·μ´´Ò³¨ ¸¶¥±É·μ³¥É· ³¨ ´  μ¸´μ¢¥ PyQt

� ¡μÉ  ¶μ¸¢ÖÐ¥´  ´ ¡μ·Ê ¢¨§Ê ²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ (¢¨¤¦¥Éμ¢), ±μÉμ·Ò° μ¡-
²¥£Î ¥É · §· ¡μÉ±Ê £· Ë¨Î¥¸±¨Ì ¨´É¥·Ë¥°¸μ¢ (GUI) ¤²Ö Ê¶· ¢²¥´¨Ö ¨§³¥·¥´¨-
Ö³¨ ´  ´¥°É·μ´´ÒÌ ¸¶¥±É·μ³¥É· Ì ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸ 
Sonix+. Šμ³¶μ´¥´ÉÒ ´ ¡μ·  ¸μμÉ¢¥É¸É¢ÊÕÉ μ¸´μ¢´Ò³ ËÊ´±Í¨Ö³ ¶μ²Ó§μ¢ É¥²Ó-
¸±μ£μ ¨´É¥·Ë¥°¸  ¶μ Ê¶· ¢²¥´¨Õ ¶·μÍ¥¸¸μ³ ¨§³¥·¥´¨Ö ¨ ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±-
É·μ¢,   É ±¦¥ μ¡¥¸¶¥Î¨¢ ÕÉ § £·Ê§±Ê/¢Ò£·Ê§±Ê ¶·μ£· ³³ ±μ³¶²¥±¸  ¨ ·Ö¤ ¤·Ê£¨Ì
ËÊ´±Í¨°. � ¡μ· ¨¸¶μ²Ó§μ¢ ´ ¶·¨ · §· ¡μÉ±¥ Ê´¨¢¥·¸ ²Ó´μ£μ GUI ¨ ¶·μ£· ³³
Õ¸É¨·μ¢±¨ ¤²Ö ¸¶¥±É·μ³¥É·μ¢ ·¥ ±Éμ·  ˆ��-2,   É ±¦¥ ¤²Ö ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ
GUI ¤²Ö Ê¸É ´μ¢μ± ¢ ·Ö¤¥ ¤·Ê£¨Ì Í¥´É·μ¢.

� ¡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¡´ , 2015

Kirilov A. S., Petukhova T. B. P10-2015-38
The Set of Components to Create GUI
for Neutron Instrument Control Systems on the Base of PyQt

The work is dedicated to the set of visual components (widgets), which facilitates
the development of graphical user interface (GUI) to control the measurements on
neutron instruments with software package Sonix+. The kit components correspond
to the basic functions of the user interface for managing the measurement and
visualization of spectra, as well as provide program upload/download for the package
components and a number of other functions. The set is used in the development
of the universal GUI and tuning programs for instruments of the IBR-2, as well as
specialized GUI for some instruments at other centers.

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

Communication of the Joint Institute for Nuclear Research. Dubna, 2015



‚ · ¡μÉ¥ [1] ¡Ò²¨ ¶¥·¥Î¨¸²¥´Ò ¨ ¶·μ ´ ²¨§¨·μ¢ ´Ò ¶·¨Î¨´Ò, ¶·¨¢¥¤-
Ï¨¥ ± · §· ¡μÉ±¥ ´ ¡μ·  ¢¨§Ê ²Ó´ÒÌ ±μ³¶μ´¥´Éμ¢ (¢¨¤¦¥Éμ¢), ±μÉμ·Ò° μ¡-
²¥£Î ¥É · §· ¡μÉ±Ê £· Ë¨Î¥¸±¨Ì ¨´É¥·Ë¥°¸μ¢ (GUI) ¤²Ö Ê¶· ¢²¥´¨Ö ¨§³¥·¥-
´¨Ö³¨ ´  ´¥°É·μ´´ÒÌ ¸¶¥±É·μ³¥É· Ì ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶·μ£· ³³´μ£μ ±μ³-
¶²¥±¸  Sonix+ [2]. ‚ ¸É ÉÓ¥ ¶μ± § ´  ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¨ ¸¢μ¥¢·¥³¥´´μ¸ÉÓ
· §· ¡μÉ±¨ ´ ¡μ·  ± ± ¤²Ö Ê´¨¢¥·¸ ²Ó´μ£μ GUI, É ± ¤²Ö ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ
GUI, ÊÎ¨ÉÒ¢ ÕÐ¨Ì ¸¶¥Í¨Ë¨±Ê ±μ´±·¥É´ÒÌ ¨´¸É·Ê³¥´Éμ¢. ’ ±¦¥ ¶·¥¤² £ ¥-
³Ò° ´ ¡μ· ¶·¥¤´ §´ Î¥´ ¤²Ö Ê¶·μÐ¥´¨Ö · §· ¡μÉ±¨ ¢μ§³μ¦´ÒÌ ¤μ¶μ²´¨É¥²Ó-
´ÒÌ ¶·μ£· ³³, ¶·¨³¥·μ³ ±μÉμ·ÒÌ ³μ¦¥É ¸²Ê¦¨ÉÓ ¶·μ£· ³³  Õ¸É¨·μ¢±¨ [3].
‚ ¸É ÉÓ¥ ¡Ò²¨ ¸Ëμ·³Ê²¨·μ¢ ´Ò μ¡Ð¨¥ ¨¤¥¨ ·¥Ï¥´¨Ö, ´μ ¸ ³¨ ·¥§Ê²ÓÉ ÉÒ
μ¶¨¸ ´Ò ±· É±μ ¨§-§  μ£· ´¨Î¥´¨° ¢ μ¡Ñ¥³¥ ¸É ÉÓ¨. „ ´´ Ö · ¡μÉ  ¶·¨§¢ ´ 
¢μ¸¶μ²´¨ÉÓ ÔÉμÉ ¶·μ¡¥² ¸ ÊÎ¥Éμ³ ·¥§Ê²ÓÉ Éμ¢, ¶μ²ÊÎ¥´´ÒÌ ¢ ¶μ¸²¥¤´¥¥ ¢·¥³Ö.

�¸μ¡¥´´μ¸ÉÓÕ ¶·¥¤² £ ¥³μ£μ ´ ¡μ·  Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ¶· ±É¨Î¥¸±¨ ± -
¦¤Ò° ¥£μ ±μ³¶μ´¥´É ¶μ²´μ¸ÉÓÕ £μÉμ¢ ± ¨¸¶μ²Ó§μ¢ ´¨Õ ± ± ¸ ³μ¸ÉμÖÉ¥²Ó´μ Å
¢ ± Î¥¸É¢¥ μÉ¤¥²Ó´μ° § ¤ Î¨, É ± ¨ ¢ ± Î¥¸É¢¥ Ô²¥³¥´É  ¡μ²¥¥ ¸²μ¦´μ° ±μ´-
¸É·Ê±Í¨¨. ’ ¡²¨Í , ¶·¨¢¥¤¥´´ Ö ´¨¦¥, ¨²²Õ¸É·¨·Ê¥É ¸É·Ê±ÉÊ·Ê ´ ¡μ· , ¥£μ
¸μ¸É ¢ ¨ ´ §´ Î¥´¨¥ ¢¨¤¦¥Éμ¢.

— ¸ÉÓ ¢¨¤¦¥Éμ¢ ¤²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¨ ¶·μÉμ±μ²μ¢ ¨§´ Î ²Ó´μ
¡Ò²  · §· ¡μÉ ´  ‘. ‚¥²¥Ï±¨, ´μ ¶μ§¤´¥¥ ¶μ¤¢¥·£² ¸Ó §´ Î¨É¥²Ó´μ° ¶¥·¥-
· ¡μÉ±¥ [3].

Š ± ¡Ò²μ μÉ³¥Î¥´μ ¢ [1], ±μ³¶μ´¥´ÉÒ GUI ¶·¥¦¤¥ ¢¸¥£μ ¤μ²¦´Ò ¸μμÉ-
¢¥É¸É¢μ¢ ÉÓ μ¸´μ¢´Ò³ ËÊ´±Í¨Ö³ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ ,   ¨³¥´´μ:

• Ê¶· ¢²¥´¨Õ ¶·μÍ¥¸¸μ³ ¨§³¥·¥´¨Ö,
• ¸²¥¦¥´¨Õ §  ¸μ¸ÉμÖ´¨¥³ Ê¸É ´μ¢±¨,
• ¸²¥¦¥´¨Õ §  ¨¸Éμ·¨¥° ¨§³¥·¥´¨Ö,
• online ¨ of	ine ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢.
Š·μ³¥ Éμ£μ, ´¥μ¡Ìμ¤¨³μ μ¡¥¸¶¥Î¨ÉÓ § £·Ê§±Ê/¢Ò£·Ê§±Ê ¶·μ£· ³³ ±μ³-

¶²¥±¸  ¨ ·Ö¤ ¤·Ê£¨Ì ËÊ´±Í¨°.
� ¸¸³μÉ·¨³ ¢¨¤¦¥ÉÒ ¡μ²¥¥ ¶μ¤·μ¡´μ.
�¢Éμ³ É¨§ Í¨Ö Ê¶· ¢²¥´¨Ö ¨§³¥·¥´¨¥³. �¸´μ¢´μ° ·¥¦¨³ ¨§³¥·¥´¨Ö

¶·¥¤¶μ² £ ¥É ¢Ò¶μ²´¥´¨¥ ¶·μ£· ³³Ò ¨§³¥·¥´¨Ö, ¶μ¤£μÉμ¢²¥´´μ° ¶μ²Ó§μ¢ -
É¥²¥³ ´  Ô±¸¶¥·¨³¥´É. �·μ£· ³³  ¨§³¥·¥´¨Ö (¸±·¨¶É) ¸μ¸É ¢²Ö¥É¸Ö ´  Ö§Ò±¥
Python [4] ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¡¨¡²¨μÉ¥±¨ μ¶¥· Í¨°, ¸μ§¤ ¢ ¥³μ° ¤²Ö ± ¦¤μ£μ
¸¶¥±É·μ³¥É·  ¸ ÊÎ¥Éμ³ ¥£μ ¸¶¥Í¨Ë¨±¨. „²Ö ¢Ò¶μ²´¥´¨Ö ÔÉμ° ¶·μ£· ³³Ò
¢ Sonix+ ¢±²ÕÎ¥´ ¸¶¥Í¨ ²Ó´Ò° ³μ¤Ê²Ó Å ¨´É¥·¶·¥É Éμ· ®script inter-
preter¯ (si).
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’ ¡²¨Í 

� §¢ ´¨¥ � §´ Î¥´¨¥
�¸´μ¢´Ò¥ ±μ³¶μ´¥´ÉÒ

S+load panel ‡ £·Ê§± /¢Ò£·Ê§±  Sonix+
	ags control widget. Šμ´É·μ²Ó ¨ Ê¶· ¢²¥´¨¥ Ê¸²μ¢¨Ö³¨ Ô±¸¶μ§¨Í¨¨
SpectraViewer ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢
(¢ ·¨ ´É OnlineSV)
wlist widget �·μ¸³μÉ· ¸μ¸ÉμÖ´¨Ö ¸¨¸É¥³Ò
LogViewerRelease �·μ¸³μÉ· ¶·μÉμ±μ²μ¢
SiWidget “¶· ¢²¥´¨¥ ¨§³¥·¥´¨¥³
EfpWidget � ´¥²Ó Ë² £μ¢ Ô±¸¶μ§¨Í¨¨

�ÊÎ´μ¥ Ê¶· ¢²¥´¨¥
MdsWidget ”μ·³  ¤²Ö ·ÊÎ´μ£μ ¢¢μ¤  ±μ³ ´¤
EcWidget �ÊÎ´μ¥ Ê¶· ¢²¥´¨¥ Ô±¸¶μ§¨Í¨¥°
Axis control “¶· ¢²¥´¨¥ ®μ¸Ö³¨¯
(¢ ·¨ ´É Axis control2) (³μÉμ· ³¨, ²¨´¥°´Ò³¨  ¤ ¶É¥· ³¨)

‚¸¶μ³μ£ É¥²Ó´Ò¥ ±μ³¶μ´¥´ÉÒ
ClientsToolBar � ´¥²Ó § ¶Ê¸±  § ¤ Î
DetDataWidget �·μ¸³μÉ· ´ ¡μ·  ³μ´μ¤¥É¥±Éμ·μ¢

‚¨§Ê ²¨§ Í¨Ö ¤ ´´ÒÌ ¤²Ö SpectraViewer
PLHSpectrum ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¸ ³μ´μ-¤¥É¥±Éμ·μ¢
MplMapDensity2D ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¸ μ¤´μ³¥·´ÒÌ �—„ ¸ ¸¥Î¥´¨Ö³¨
SpectrumViewer2D ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¸ μ¤´μ³¥·´ÒÌ �—„ ¸ ¸¥Î¥´¨Ö³¨
SpectrumViewer3D ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¸ ¤¢Ê³¥·´ÒÌ �—„ ¸ ¸¥Î¥´¨Ö³¨

‚¨§Ê ²¨§ Í¨Ö ¤ ´´ÒÌ ¤²Ö É¥¸Éμ¢ÒÌ ¶·μ£· ³³
monoViewWidget ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¸ ³μ´μ¤¥É¥±Éμ·μ¢ ¸ ±Ê·¸μ· ³¨
map2D Š ·É  ¶²μÉ´μ¸É¨ ¡¥§ ±Ê·¸μ·μ¢
map2Dhh Widget Š ·É  ¶²μÉ´μ¸É¨ ¸ ±Ê·¸μ· ³¨+ ¶·μ¥±Í¨¨ ¸¥Î¥´¨°
map3DWidget ¸ ¤¢Ê³¥·´ÒÌ �—„
Cursor, Cursor2 ŠÊ·¸μ· ¨ ¸¤¢μ¥´´Ò° ±Ê·¸μ· ¤²Ö ¢ÒÎ¨¸²¥´¨Ö ¸Ê³³Ò

‚ ± Î¥¸É¢¥ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸  ¤²Ö ÔÉμ£μ ¶·¥¤² £ ¥É¸Ö ¢¨¦¤¥É
si widget (·¨¸. 1). ”Ê´±Í¨μ´ ²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ¢¨¤¦¥É  ¢±²ÕÎ ÕÉ:

• ¸μ¸É ¢²¥´¨¥ ¸±·¨¶É  ¸ ¶μ³μÐÓÕ ¢´¥Ï´¥£μ ·¥¤ ±Éμ·  (¢ ´ ¸ÉμÖÐ¥¥
¢·¥³Ö ¢ ÔÉμ³ ± Î¥¸É¢¥ ¨¸¶μ²Ó§Ê¥É¸Ö ¸¢μ¡μ¤´μ · ¸¶·μ¸É· ´Ö¥³Ò° ·¥¤ ±Éμ·
SciTe [5]). �μ ¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥° ¢³¥¸Éμ ·¥¤ ±Éμ·  ³μ£ÊÉ · §· ¡ ÉÒ-
¢ ÉÓ¸Ö ¸¶¥Í¨ ²Ó´Ò¥ ¶·μ£· ³³Ò, μ¡²¥£Î ÕÐ¨¥ ¸μ¸É ¢²¥´¨¥ ¸±·¨¶É ;

• ¶·μ¢¥·±Ê ¸±·¨¶É  ´  ¶·¥¤³¥É ¢μ§³μ¦´ÒÌ μÏ¨¡μ±;
• § ¶Ê¸± ¸±·¨¶É  ¨ Ê¶· ¢²¥´¨¥ ¶·μÍ¥¸¸μ³ ¥£μ ¢Ò¶μ²´¥´¨Ö.
�·μ¢¥·±  ¸±·¨¶É  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¤μ ¥£μ ¢Ò¶μ²´¥´¨Ö. �·μ¢¥·ÖÉ¸Ö ´¥

Éμ²Ó±μ Ëμ·³ ²Ó´ Ö ¶· ¢¨²Ó´μ¸ÉÓ ¸¨´É ±¸¨¸ , ´μ ¨ ¸μμÉ¢¥É¸É¢¨¥ É¨¶μ¢ Ë ±-
É¨Î¥¸±¨Ì ¶ · ³¥É·μ¢ ±μ³ ´¤ § Ö¢²¥´´Ò³. 
Éμ ´¥ ¤ ¥É ¶μ²´μ° £ · ´É¨¨ ¶· -
¢¨²Ó´μ¸É¨, ´μ ¸ÊÐ¥¸É¢¥´´μ ¢ÒÖ¢²Ö¥É μÏ¨¡±¨ ´ ¡μ· .
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�¨¸. 1. ‚¨¤¦¥É ¤²Ö Ê¶· ¢²¥´¨Ö ¨§³¥·¥´¨¥³ (si widget)

„²Ö ¨´¤¨± Í¨¨ ¸μ¸ÉμÖ´¨Ö ¢ ¢¨¤¦¥É¥ ¨¸¶μ²Ó§Ê¥É¸Ö ¤·Ê£μ° Ô²¥³¥´É ´ -
¡μ·  Å ¶ ´¥²Ó Ë² £μ¢ Ô±¸¶μ§¨Í¨¨.

‘²¥¦¥´¨¥ §  ¸μ¸ÉμÖ´¨¥³ ¸¨¸É¥³Ò. ‚μ ¢·¥³Ö Ô±¸¶¥·¨³¥´É  ¢¸¥ ¶ · ³¥-
É·Ò ¨§³¥·¥´¨Ö Ì· ´ÖÉ¸Ö ¢ μ¸μ¡μ³ Ì· ´¨²¨Ð¥, ´ §Ò¢ ¥³μ³ ¡ §μ° ¤ ´´ÒÌ Var-
man (�„) [6], ± ±μÉμ·μ³Ê ¢μ§³μ¦¥´ ¡Ò¸É·Ò° online ¤μ¸ÉÊ¶. ‚¨¤¦¥É (·¨¸. 2)
¶μ§¢μ²Ö¥É ¸μ¸É ¢¨ÉÓ ¸¶¨¸μ± ¨´É¥·¥¸ÊÕÐ¨Ì ¶ · ³¥É·μ¢ (watch list) ¨ ¢¥¸É¨
¸²¥¦¥´¨¥ §  ´¨³¨ ¢ ·¥ ²Ó´μ³ ¢·¥³¥´¨. � · ³¥É·Ò Ê¸É·μ°¸É¢, ±μÉμ·Ò¥ ¢ ³μ-
³¥´É § £·Ê§±¨ ´ Ìμ¤¨²¨¸Ó ¢ ´¥· ¡μÎ¥³ ¸μ¸ÉμÖ´¨¨, μÉ³¥Î ÕÉ¸Ö ¸¶¥Í¨ ²Ó´Ò³
§´ ±μ³.

�·μ¸³μÉ· ¶·μÉμ±μ²μ¢. ˆ¸Éμ·¨Ö ¢¸¥Ì ¨§³¥·¥´¨° ¸μÌ· ´Ö¥É¸Ö ¢ ²μ£-Ë °² Ì
(¶·μÉμ±μ² Ì). �μ¢Ò° ¶·μÉμ±μ²Ó´Ò° Ë °²  ¢Éμ³ É¨Î¥¸±¨ ¸μ§¤ ¥É¸Ö ¶·¨ § -
£·Ê§±¥/¶¥·¥§ £·Ê§±¥ Sonix+. ‚¨¤¦¥É (·¨¸. 3) ¶μ§¢μ²Ö¥É μ¶¥· É¨¢´μ¥ ¸²¥¦¥´¨¥
§  É¥±ÊÐ¨³ ¶·μÉμ±μ²μ³ ²¨¡μ ¶·μ¸³μÉ· ¶·μÉμ±μ²  ²Õ¡μ£μ · ´¥¥ ¢Ò¶μ²´¥´-
´μ£μ ¨§³¥·¥´¨Ö ¶μ ¢Ò¡μ·Ê. �·¥¤Ê¸³μÉ·¥´Ò ¶μ¨¸± ¶μ § ¤ ´´μ³Ê Ï ¡²μ´Ê,
Ë¨²ÓÉ· Í¨Ö § ¶¨¸¥° ¶μ É¨¶Ê, Ê·μ¢´Õ ¨ ¶·μÎ. „²Ö Ê¤μ¡¸É¢  § ¶¨¸¨ · §´ÒÌ
É¨¶μ¢ ¶μ¤¸¢¥Î¥´Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ Ëμ´μ³ (μÏ¨¡±¨ Å ±· ¸´Ò³, ¶·μ¸ÉÒ¥ Å
§¥²¥´Ò³ ¨ É. ¤.)

‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢. „²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¸μ§¤ ´ Í¥²Ò° ´ -
¡μ· ¢¨¤¦¥Éμ¢ (PLHSpectrum, MplMapDensity2D, SpectrumViewer2D, Spec-
trumViewer3D), ±μÉμ·Ò¥ μ¡Ñ¥¤¨´¥´Ò ¢ Spectr Viewer. ‚¨¤¦¥ÉÒ ·¥ ²¨§ÊÕÉ
¢¨§Ê ²¨§ Í¨Õ ¤ ´´ÒÌ, ¶μ²ÊÎ¥´´ÒÌ ¸ mono, μ¤´μ- ¨ ¤¢Ê³¥·´ÒÌ ¶μ§¨Í¨μ´´μ-
ÎÊ¢¸É¢¨É¥²Ó´ÒÌ ¤¥É¥±Éμ·μ¢ (�—„). ‘¶¥±É·Ò ³μ£ÊÉ ¡ÒÉÓ ¸Î¨É ´Ò ¨§ Ë °²μ¢
(¢ Éμ³ Î¨¸²¥ Ê¶ ±μ¢ ´´ÒÌ ¢ zip  ·Ì¨¢) ¨²¨ ´¥¶μ¸·¥¤¸É¢¥´´μ ¸ ¤¥É¥±Éμ·μ¢.
”μ·³ É § ¶¨¸¨ ¸¶¥±É·μ¢ ¢±²ÕÎ ¥É ¤¢  Ë °² , ¶¥·¢Ò° ¨§ ±μÉμ·ÒÌ ¸μÌ· ´Ö¥É
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�¨¸. 2. ‚¨¤¦¥É ¤²Ö ¸²¥¦¥´¨Ö §  ¶ · ³¥É· ³¨ ¨§³¥·¥´¨Ö (wlist widget)

¸μ¡¸É¢¥´´μ ¸¶¥±É· (¨²¨ ´¥¸±μ²Ó±μ ¸¶¥±É·μ¢),   ¢Éμ·μ° Å §´ Î¥´¨Ö ¶ · ³¥-
É·μ¢ ¨§³¥·¥´¨Ö (®¸´¨³μ±¯ �„ Varman). „²Ö ·¨¸μ¢ ´¨Ö ¨¸¶μ²Ó§μ¢ ´  ¡¨¡²¨μ-
É¥±  matplotlib [7], ±μÉμ· Ö, ¶μ³¨³μ ¸μ¡¸É¢¥´´μ ·¨¸μ¢ ´¨Ö, ¢±²ÕÎ ¥É É¨¶μ¢Ò¥
μ¶¥· Í¨¨ (³ ¸ÏÉ ¡¨·μ¢ ´¨¥, ¸¤¢¨£ ¨ É. ¤.). ‚ ¤μ¶μ²´¥´¨¥ ± ´¨³ É ±¦¥ ·¥ -
²¨§μ¢ ´Ò:

• ¢Ò¡μ· ·¥¦¨³  ³ ¸ÏÉ ¡¨·μ¢ ´¨Ö (²¨´¥°´Ò°/²μ£ ·¨Ë³¨Î¥¸±¨°),
•  ¢Éμ³ É¨Î¥¸±¨°/·ÊÎ´μ° ¢Ò¡μ· £· ´¨Í μ±´  ¨§μ¡· ¦¥´¨Ö,
• ¶·μ¸³μÉ· ¶ · ³¥É·μ¢ ¨§³¥·¥´¨Ö, ¢ ±μÉμ·μ³ ¶μ²ÊÎ¥´ ¸¶¥±É·, ¨ ·Ö¤

¤·Ê£¨Ì.
‚ ¤μ¶μ²´¥´¨¥ ¡Ò²¨ · §· ¡μÉ ´Ò ¢¨¤¦¥ÉÒ ¤²Ö ´ ¢¨£ Í¨¨ ¶μ ¤¥·¥¢Ê Ë °-

²μ¢ (¸¶¥±É·μ¢, ¤¥É¥±Éμ·μ¢).
„²Ö ¶·μ¸³μÉ·  ¶ · ³¥É·μ¢ ¨§³¥·¥´¨Ö ¡Ò² ¨¸¶μ²Ó§μ¢ ´ ¢¨¤¦¥É wlist widget.
�·μ¨²²Õ¸É·¨·Ê¥³ ¢μ§³μ¦´μ¸É¨ ¶μ ¤ ´´Ò³ · §²¨Î´μ° · §³¥·´μ¸É¨.
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�¨¸. 3. ‚¨¤¦¥É ¤²Ö ¶·μ¸³μÉ·  ¶·μÉμ±μ²μ¢ (LogViewerRelease)

‚¨§Ê ²¨§ Í¨Ö μ¤´μ³¥·´ÒÌ ¸¶¥±É·μ¢ (¤ ´´ÒÌ ¸ ³μ´μ¤¥É¥±Éμ·μ¢) ¢Ò-
¶μ²´¥´  É· ¤¨Í¨μ´´μ (·¨¸. 4). �  £· Ë¨± ³μ¦´μ ´ ±² ¤Ò¢ ÉÓ ¶·μ¨§¢μ²Ó´μ¥
±μ²¨Î¥¸É¢μ ¤·Ê£¨Ì, ¢Ò¡¨· Ö ¶μ ¦¥² ´¨Õ Í¢¥É ¨²¨ É¨¶ ²¨´¨¨, ³ ·±¥· ¨ É. ¤.

„²Ö ¢¨§Ê ²¨§ Í¨Ö ¤¢Ê³¥·´ÒÌ ¤ ´´ÒÌ (¸ μ¤´μ³¥·´ÒÌ �—„) ¶μ ¶·μ¸Ó¡¥
¶μ²Ó§μ¢ É¥²¥° ¡Ò²  ¢Ò¡· ´  ± ·É  ¶²μÉ´μ¸É¨, ¤μ¶μ²´¥´´ Ö μ¤´μ³¥·´Ò³¨ £· -
Ë¨± ³¨ ¸Ê³³¨·μ¢ ´´ÒÌ ¸¶¥±É·μ¢ ¶μ μ¸Ö³ Tof ¨ X . Š·μ³¥ Éμ£μ, ¢ μ¡² ¸É¨,
μ£· ´¨Î¥´´μ° ±Ê·¸μ· ³¨, ¢¥¤¥É¸Ö ¶μ¤¸Î¥É μ¡Ð¥£μ Î¨¸²  ´¥°É·μ´μ¢ (·¨¸. 5).

„²Ö μÉμ¡· ¦¥´¨Ö É·¥Ì³¥·´ÒÌ ¤ ´´ÒÌ (¸ ¤¢Ê³¥·´ÒÌ �—„) ¶μ¸²¥ ¤²¨-
É¥²Ó´ÒÌ ¤¨¸±Ê¸¸¨° ¸ ¶μ²Ó§μ¢ É¥²Ö³¨ ¡Ò²  ¢Ò¡· ´  Ëμ·³  ¨§ É·¥Ì ± ·É ¶²μÉ-
´μ¸É¨, ± ¦¤ Ö ¨Ì ±μÉμ·ÒÌ ¶·¥¤¸É ¢²Ö¥É ³ ¸¸¨¢, ¶μ²ÊÎ¥´´Ò° ¶·¨ ¸Ê³³¨·μ¢ -
´¨¨ ¨¸Ìμ¤´μ£μ ¸¶¥±É·  ¶μ μ¸Ö³ Tof, X ¨ Y (·¨¸. 6).

�ÊÎ´μ¥ Ê¶· ¢²¥´¨¥. •μÉÖ  ¢Éμ³ É¨§ Í¨Ö ¶·¥¤Ê¸³ É·¨¢ ¥É ¸±·¨¶É ¢ ± Î¥-
¸É¢¥ μ¸´μ¢´μ£μ ¸·¥¤¸É¢  ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´É , ¢ ·Ö¤¥ ¸²ÊÎ ¥¢ ·ÊÎ´μ¥ ¢³¥-
Ï É¥²Ó¸É¢μ ¡Ò¢ ¥É ´¥μ¡Ìμ¤¨³Ò³. „²Ö μ¡²¥£Î¥´¨Ö ÔÉμ£μ ¶·¥¤Ê¸³μÉ·¥´μ É·¨
¢¨¤¦¥É  Ê¶· ¢²¥´¨Ö:

• ¶·μ¨§¢μ²Ó´Ò³ Ê¸É·μ°¸É¢μ³ (mds widget),
• Ô±¸¶μ§¨Í¨¥° (expo ctrl widget),
• μ¸Ö³¨ (Ï £μ¢Ò³¨ ¤¢¨£ É¥²Ö³¨) (axis ctrl widget, axis control 2).
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�¨¸. 4. ‚¨§Ê ²¨§ Í¨Ö μ¤´μ³¥·´ÒÌ ¸¶¥±É·μ¢

�¨¸. 5. ‚¨§Ê ²¨§ Í¨Ö ¤¢Ê³¥·´ÒÌ ¸¶¥±É·μ¢

„¢  ¶μ¸²¥¤´¨Ì ¢Ò¤¥²¥´Ò ¶μÉμ³Ê, ÎÉμ ¢μ¸É·¥¡μ¢ ´Ò ´ ¨¡μ²¥¥ Î ¸Éμ.

‚¨¤¦¥É mds widget (¢¥·Ì´¥¥ μ±´μ ·¨¸. 7) ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¶ ´¥²Ó,
Ê¶·μÐ ÕÐÊÕ ¢¢μ¤ ±μ³ ´¤ ¢ ¸±·¨¶Éμ¢μ° Ëμ·³¥. �μ²Ó§μ¢ É¥²Ó ¸´ Î ²  ¢Ò-
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�¨¸. 6. ‚¨§Ê ²¨§ Í¨Ö É·¥Ì³¥·´ÒÌ ¤ ´´ÒÌ

¡¨· ¥É Ê¸É·μ°¸É¢μ, § É¥³ ¨§ μ¡´μ¢²¥´´μ£μ ¸¶¨¸±  ±μ³ ´¤ Å ´¥μ¡Ìμ¤¨³μ¥
¤¥°¸É¢¨¥, ¶μ¸²¥ Î¥£μ, μÉ±μ··¥±É¨·μ¢ ¢ ¶ · ³¥É·Ò ±μ³ ´¤Ò, § ¶Ê¸± ¥É ¥¥. ‚Ò-
¶μ²´¥´¨¥ ±μ³ ´¤Ò ³μ¦´μ ¶·¥·¢ ÉÓ/¢μ§μ¡´μ¢¨ÉÓ ¨²¨ ¶·¨μ¸É ´μ¢¨ÉÓ.

‚¨¤¦¥É expo ctrl widget (μ±´μ ¢ ¸¥·¥¤¨´¥ ·¨¸. 7) ¶·¥¤μ¸É ¢²Ö¥É ¶μ²´ÊÕ
£ ³³Ê ±μ³ ´¤ ¶·¨ ·ÊÎ´μ³ Ê¶· ¢²¥´¨¨ Ô±¸¶μ§¨Í¨¥°. �  ´ Ï ¢§£²Ö¤, ¨´É¥·Ë¥°¸
¤μ¸É ÉμÎ´μ Ö¸¥´ ¨ ´¥ ´Ê¦¤ ¥É¸Ö ¢ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¶μÖ¸´¥´¨ÖÌ.

�¸Ö³¨ ¢ Sonix+ ³μ£ÊÉ ¡ÒÉÓ ´¥ Éμ²Ó±μ Ï £μ¢Ò¥ ¤¢¨£ É¥²¨, ´μ ¨ ¢¨·ÉÊ-
 ²Ó´Ò¥ Ê¸Éμ°¸É¢ , μ¡Ñ¥¤¨´ÖÕÐ¨¥ ¡μ²¥¥ μ¤´μ£μ ³μÉμ· , ´ ¶·¨³¥·, ²¨´¥°´Ò¥
 ¤ ¶É¥·Ò. ‚¸¥ μ´¨ ¤μ¸ÉÊ¶´Ò ¤²Ö ·ÊÎ´μ£μ Ê¶· ¢²¥´¨Ö Î¥·¥§ axis ctrl widget
(´¨¦´¥¥ μ±´μ ·¨¸. 7) ¨ axis control 2. � §²¨Î¨Ö ³¥¦¤Ê ´¨³¨ § ±²ÕÎ ÕÉ¸Ö
¢ Ëμ·³¥ ¶·¥¤¸É ¢²¥´¨Ö ¸¶¨¸±  ³μÉμ·μ¢. ‚ ¶¥·¢μ³ ¸²ÊÎ ¥ ÔÉμ combo box, ¢μ
¢Éμ·μ³ Å É ¡²¨Í . Š ± ¨ ¢ ¸²ÊÎ ¥ mds widget, ¶μ²Ó§μ¢ É¥²Ó ¢Ò¡¨· ¥É μ¸Ó, § -
É¥³ ´¥μ¡Ìμ¤¨³μ¥ ¤¥°¸É¢¨¥, § ¤ ¥É ¶ · ³¥É· ¨ § ¶Ê¸± ¥É ±μ³ ´¤Ê. ‚ ¶·μÍ¥¸¸¥
¤¢¨¦¥´¨Ö ¶μ± §Ò¢ ¥É¸Ö É¥±ÊÐ¥¥ ¶μ²μ¦¥´¨¥ μ¸¨.

‚¸¶μ³μ£ É¥²Ó´Ò¥ ±μ³¶μ´¥´ÉÒ. ‚¸¶μ³μ£ É¥²Ó´Ò¥ ±μ³¶μ´¥´ÉÒ ·¥ ²¨§ÊÕÉ
³¥´¥¥ ¢ ¦´Ò¥, ³¥´¥¥ ¸ ³μ¸ÉμÖÉ¥²Ó´Ò¥ ¨²¨ ¡μ²¥¥ μ¡μ¸μ¡²¥´´Ò¥ ¸Éμ·μ´Ò ¶·μ-
Í¥¸¸ . � ¶·¨³¥·, § ¤ Î  § £·Ê§±¨ (·¨¸. 8) ³μ¦¥É ¨ ´¥ ¶·¨³¥´ÖÉÓ¸Ö ·Ö¤μ¢Ò³
¶μ²Ó§μ¢ É¥²¥³, ¥¸²¨ ÔÉ  § £·Ê§±  ¢Ò¶μ²´Ö¥É¸Ö μÉ¢¥É¸É¢¥´´Ò³ §  Ê¸É ´μ¢±Ê.
‡ ¤ Î  ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö Ê¸²μ¢¨Ö³¨ Ô±¸¶μ§¨Í¨¨ (·¨¸. 9) ¸μ¸É ¢²¥´  ¶μ
¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥° ¤²Ö ¶μ¸ÉμÖ´´μ£μ ±μ´É·μ²Ö É ±¨Ì ¶ · ³¥É·μ¢, ± ± ¸μ-
¸ÉμÖ´¨¥ Ï¨¡¥· , Ë §¨·μ¢±  ¶·¥·Ò¢ É¥²Ö ¨ ¶·μÎ¥¥. �μ ¦¥² ´¨Õ ¶μ²Ó§μ¢ É¥²Ö
ÔÉ¨ ¶ · ³¥É·Ò ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ¤²Ö  ¢Éμ³ É¨Î¥¸±μ° ¶·¨μ¸É ´μ¢±¨
¨§³¥·¥´¨Ö ¶·¨ ´ ·ÊÏ¥´¨¨ ´μ·³ ²Ó´ÒÌ Ê¸²μ¢¨° Ô±¸¶μ§¨Í¨¨.
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�¨¸. 7. ‚¨¤¦¥ÉÒ ¤²Ö ·ÊÎ´μ£μ Ê¶· ¢²¥´¨Ö

�¨¸. 8. ‡ ¤ Î  § £·Ê§±¨ ±μ³¶²¥±¸ 
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�¨¸. 9. ‡ ¤ Î  ±μ´É·μ²Ö ¨ Ê¶· ¢²¥´¨Ö Ê¸²μ¢¨Ö³¨ Ô±¸¶μ§¨Í¨¨

�¨¸. 10. “´¨¢¥·¸ ²Ó´Ò° GUI ´  ¶·¨³¥·¥ ¸¶¥±É·μ³¥É·  �…Œ“�

�·¨³¥·Ò ¶·¨³¥´¥´¨Ö. �·¥¤² £ ¥³Ò° ´ ¡μ· Ê¦¥ ¢μÏ¥² ¢ ¤¥°¸É¢ÊÕÐ¨¥
¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ³´μ£¨Ì ¸¶¥±É·μ³¥É·μ¢ ·¥ ±Éμ·  ˆ��-2 ¨ ·Ö¤  ¤·Ê£¨Ì
Í¥´É·μ¢. ’ ±, ´μ¢Ò° Ê´¨¢¥·¸ ²Ó´Ò° ¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸ μ¡Ñ¥¤¨´Ö¥É
¢ ¥¤¨´μ³ μ±´¥ ¡μ²ÓÏ¨´¸É¢μ ±μ³¶μ´¥´Éμ¢, · ¸¸³μÉ·¥´´ÒÌ ¢ÒÏ¥ (·¨¸. 10).
‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ´ ¨¸¶μ²Ó§Ê¥É¸Ö ´  ¸¶¥±É·μ³¥É· Ì �Œ�, ”„‚�, ‘Š�’,
�…��-��, �…Œ“�, �…”‹…Š‘, ƒ�…‰�‘. ‚ ¶¥·¸¶¥±É¨¢¥ ´μ¢Ò° GUI ¡Ê¤¥É
¶¥·¥´¥¸¥´ ¨ ´  μ¸É ²Ó´Ò¥ ¸¶¥±É·μ³¥É·Ò ·¥ ±Éμ·  ˆ��-2.

‚¨¤¦¥ÉÒ ¤²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¡Ò²¨ ¨¸¶μ²Ó§μ¢ ´Ò ¶·¨ · §· ¡μÉ±¥
¶·μ£· ³³Ò Õ¸É¨·μ¢±¨ ·¥Ë²¥±Éμ³¥É·μ¢ [3], ±μÉμ· Ö ¸ ´¥¡μ²ÓÏ¨³¨ ¤μ¶μ²´¥-
´¨Ö³¨ ¶·¨³¥´Ö¥É¸Ö ¢ ± Î¥¸É¢¥ μ¸´μ¢´μ£μ ¨´É¥·Ë¥°¸  ´  ¸¶¥±É·μ³¥É· Ì „�6,
„�12 [8].
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�¨¸. 11. ‘¶¥Í¨ ²¨§¨·μ¢ ´´Ò° GUI ¤²Ö ¤¨Ë· ±Éμ³¥É·  „3

‚ ± Î¥¸É¢¥ ¶·¨³¥·  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ£μ GUI ¶·¨¢¥¤¥³ ¨´É¥·Ë¥°¸, ¶μ¤-
£μÉμ¢²¥´´Ò° ¤²Ö ¶μ·μÏ±μ¢μ£μ ¤¨Ë· ±Éμ³¥É·  „3 ·¥ ±Éμ·  ˆ‚‚-2Œ �¥°-
É·μ´´μ£μ ³ É¥·¨ ²μ¢¥¤Î¥¸±μ£μ ±μ³¶²¥±¸  ˆ´¸É¨ÉÊÉ  Ë¨§¨±¨ ³¥É ²²μ¢ “·�
��� (£. ‡ ·¥Î´Ò°). ƒ² ¢´Ò³ μÉ²¨Î¨¥³ ÔÉμ£μ ¢ ·¨ ´É  ¨´É¥·Ë¥°¸  Ö¢²Ö¥É¸Ö
¢±²ÕÎ¥´¨¥ ¢¨¤¦¥Éμ¢ ¶μ¤£μÉμ¢±¨ ¨ Ê¶· ¢²¥´¨Ö § ¶Ê¸±μ³ ¸±·¨¶É  ´¥¶μ¸·¥¤-
¸É¢¥´´μ ¢ GUI (·¨¸. 11). 
Éμ ¢Ò§¢ ´μ ¦¥² ´¨¥³ Ê¶·μ¸É¨ÉÓ ¨´É¥·Ë¥°¸ ¶μ²Ó-
§μ¢ É¥²Ö, ¶μ¸±μ²Ó±Ê ¶·μÍ¥¤Ê·  ¨§³¥·¥´¨Ö ´  ÔÉμ³ ¸¶¥±É·μ³¥É·¥ ¶· ±É¨Î¥¸±¨
´¥¨§³¥´´ .

�´ ²μ£¨Î´Ò° ¶μ¤Ìμ¤ ¡Ò² ¨¸¶μ²Ó§μ¢ ´ ¨ ¶·¨ · §· ¡μÉ±¥ ¸¶¥Í¨ ²¨§¨·μ-
¢ ´´ÒÌ ¨´É¥·Ë¥°¸μ¢ ¤²Ö Ê¸É ´μ¢μ± Œ��„ ¨ �‘„ (®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯,
Œμ¸±¢ ).

�· ±É¨±   ¤ ¶É Í¨¨ Sμnix+ ± ¸¶¥Í¨Ë¨±¥ · §²¨Î´ÒÌ ¸¶¥±É·μ³¥É·μ¢ ¨
§ ¤ Î ¤²Ö ´¨Ì ¶μ± § ²  · Í¨μ´ ²Ó´μ¸ÉÓ μ¶¨¸Ò¢ ¥³μ£μ ¶μ¤Ìμ¤  ± · §· ¡μÉ±¥
GUI. Šμ´¥Î´μ, ¢ ¤¥°¸É¢¨É¥²Ó´μ¸É¨ ¶·¥¤² £ ¥³Ò° ´ ¡μ· ¢¨¤¦¥Éμ¢ ¶μ¸ÉμÖ´´μ
¸μ¢¥·Ï¥´¸É¢Ê¥É¸Ö ¨ ¤μ¶μ²´Ö¥É¸Ö ´μ¢Ò³¨ ±μ³¶μ´¥´É ³¨, ´μ, ¢ Í¥²μ³, ¥£μ ¶·¨-
³¥´¥´¨¥ ¶μ§¢μ²Ö¥É ¸· ¢´¨É¥²Ó´μ ¡Ò¸É·μ ¶μ¸É·μ¨ÉÓ ´μ¢Ò° GUI.
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�¢Éμ·Ò ¡² £μ¤ ·ÖÉ ±μ²²¥£ ¶μ · ¡μÉ¥ §  ¶μ²¥§´Ò¥ § ³¥Î ´¨Ö, μ¡¸Ê¦¤¥´¨Ö
¨ ¶μ¤¤¥·¦±Ê.
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