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This article is devoted to the Sonix+ – a new software complex developed at the Frank Laboratory of Neutron Physics to control neutron spectrometers. The Sonix+ works on PC with Windows operating system. It has been designed to satisfy requirements of any instrument of the IBR-II reactor. The toolkit is modular, extensible, versatile, easy-to-learn-and-use software. The configuration file and Python-based script is used to adapt the toolkit to particular instrument and experiment specifics. The toolkit has been used at the NERA-PR and the REMUR instruments at the IBR-2 reactor since September of 2004. The experience gained during the Sonix+ exploitation at the REMUR is very important for the future evolution of the toolkit because this instrument is one of the most comprehensive instruments at the IBR-II reactor. 

REMUR instrument

The REMUR instrument is a polarized neutron reflectometer for studying magnet properties of surface, for instance, the phenomenon of superconductivity and magnetism on the interface of a superconductor and a ferromagnet /1/.
From the point of view of a computer programmer this instrument is one of the most comprehensive instruments at the IBR-II reactor. It has 1D PSD and point detectors, a plenty of stepping motors, flippers, current sources and temperature controllers, beam chopper, etc. So the installation of any software control package at this instrument is a nontrivial task.

Philosophy and structure of the Sonix+

The Sonix+/2,3/ is designed as a toolkit for implementing object-oriented modular control system. Some modules of the toolkit intended for hardware handling, some – to implement necessary software functions, the others represent user interface. 

Most of the Sonix+ components are common for all instruments. Private components which are unique for a particular instrument also could be helpful, for instance, tuning programs or script generators. 

From user’s point of view all experimental setup components consist of devices (motors, controllers etc.). All devices communicate similarly – they must obey the rules of Sonix+ device intercommunication protocol. This enables us to create universal GUI and to make new “devices” at the top of the existent ones.

In most cases the user does not need to manipulate devices manually (though it is possible). There are special software tools to prepare particular measurement procedure, to launch it and to supervise its execution. This procedure is written in the scripting language Python/4/. For each instrument there is a individual script library, describing the most typical operations for it. 

Python is used not only for scripting but also to adapt software components to the instrument requirements, making the Sonix+ very flexible. 

During measurements current values of parameters, devices states, etc. are kept in the specialized database (Varman). The snapshot of this database is stored automatically with spectra enabling one to interpret spectra correctly afterwards.

There is a log file automatically collecting history of measurements. Every module puts messages to that file when something happens. 

To install the Sonix+ on a new instrument the following operations have to be performed:

· Creation of modules to handle new devices if there are some;

· Creation of the configuration file containing initialization data for all modules and devices;
· Creation of the script library for typical measurement procedures.
The Sonix+ uses PC as a control computer with Windows XP operating system. It has been written on C++ and Python.

Set of the Sonix + components, used at the REMUR setup, and their features are considered below in more detail.
Steps in experiment preparation and carrying out 

Step 0: Changing instrument configuration

The ordinary user usually has to skip this step. The configuration of the system is made by the programmer to add new modules and by the instrument responsible to change device characteristics for a particular experiment. This can be done with the Configuration Editor (see Fig. 1). 

All information concerning the toolkit configuration is stored in the special configuration file. The structure of this file looks like a “tree”, where branches represent device related information. While moving across the tree structure the user can choose and edit, if necessary, device parameters. There are also some available operations to edit the tree itself (adding new devices, removing unnecessary devices, doubling, etc).

Step1: Tuning the instrument
This step is also only for the instrument responsible. The ICE program is the REMUR private component. This program unites device control, spectrum measurement and development, as well as special visualization of results. 

The ICE is an example of upgrading the toolkit with new components above the device level. 

Step 2: Script preparation

More difficult experiment requires more operations to execute. The REMUR is a very sophisticated instrument and has complex measurement procedure. It is unreasonable to carry them out manually. To simplify the creation of a script by the ordinary user there is another private component – script generator.

Step 3: Start of measurement 

To start measurement the user should run the script. There is a standard client to do this – script interpreter Pi.

It is intended to (see Fig. 4):

· start and stop the measurement procedure;

· suspend and resume it;

· display a script and show current position;

· display selected script variables.

The Pi also allows one to call script generators and edit existing file with a comfortable script editor.

Step 4: Measurement supervising

In addition to the Pi there are two other standard clients to supervise experiments. The Reflector (see Fig. 5) program provides for current information about all devices in the system. In one window it draws a tree-like list of devices, being grouped by device type. Clicking on a particular device one can see the complete information about it in a separate window. General device information (state, type, use_flag, etc.) is displayed in the upper part of the window. Device specific information is displayed in the lower part again as a tree. By walking along this tree one can find urgent value of particular device parameter. Any device parameter can be put in the “Watch list” to be supervised permanently. The contents of these windows are updated automatically. 

The LogViewer (fig. 6) program permits us to visualize log files. The log file is automatically initialized at the software complex start. It accumulates user, warning, error and info messages concerning both the user actions and complex internal affairs. Each type of messages could have level from 1 to 5. The LogViewer helps the user to display sorted information concerning either the current measurement or the previous one. 

Exploitation experience

The Sonix+ has been installed at the REMUR instrument and put into operation. It has been successfully used since September 2004 during 8 reactor measurement periods (each period lasts 2-3 weeks). The practical experience has showed us that the toolkit is reliable and easy-to-learn software.  Additional programs can be easily added to the toolkit. The use of Python script enables the programmer to satisfy user requests very quickly, because the script can be easily modified. The system is open to add new hardware, but this does not necessarily require to change or to modify the existing GUI components because the latter is device (and instrument) independent. In addition to the REMUR instrument, the Sonix+ has been successfully installed at the NERA-PR instrument/3/. At the moment we are busy with the toolkit installation at YuMO – another popular instrument at the IBR-2 reactor.
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Fig. 1. The Configuration editor
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Fig. 2. Typical view of tuning process with the ICE program
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Fig. 3. The script generator window
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Fig. 4. The Pi window outlook
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Fig. 5. The Reflector window

[image: image6.png]D&E?

* Tine
693 27.05.2008 161344
64 27.05.2005 161345
95 27.05.2005 161345
9% 27.05.2005 161345
67 27.05.2005 161345
98 27.05.2005 161345
699 27.05.2005 161345
00 27.05.2008 16:22:05
00 27.05.2008 16:22:05
2 27.05.2008 16:22:05
703 27.05.2008 16:22:05
04 27.05.2008 16:22:05
705 27.05.2008 16:22:05
706 27.05.2008 16:22:10
707 27.05.200 16:22:10
708 27.05.200 16:22:10
709 27.05.2005 16:22:10
70 2705200817122
7 27052008 173122
712 27052008 173122
73 27052008 17a122
74 27052008 173122
715 27.05.2008 173122
716 27.05.2008 173123
77 27052008 173123
718 27.05.2008 173123
713 27052008 173123
720 27052008 173124
721 27052008 173124
722 27052008 173124
723 27052008 173124
724 27.05.2008 173124
725 27.05.2008 173124
726 27.05.2008 173125
727 27052008 173125
78 27052008 173125
723 27052008 173125
70 27.05.2008 173125
73 27.05.2008 173125
7 27.05.2008 1732115
78 27.05.2008 1732115
7 27.05.2008 1732115
78 27.05.2008 1732115

Type
info
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
infa
info

D
E
3%
3404
3404
3%
3%
3404
3404
3%
3%
3404
3404
3%
3%
3404
3404
76

76

384
384
76

&76

3452
3452
76

&76

3452
3452
76

76

3404
3404
3%
3%
3404
3404
3%
3%
3404
3404
3%
3%
3404

™
3400
3400
3628
3408
3400
3400
3628
3408
3400
3400
3628
3408
3400
3400
3628
3408
1700
1548
3388
3388
1700
1548
3456
3456
1700
1548
3456
3456
1700
1548
3408
3408
3400
3400
3628
3408
3400
3400
3628
3408
3400
3400
3628

Modue
d_tofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
Pllexe
SPilexe
near_adapter.exe
lnear_adapter.exe
SPHLexe
SPhlexe
dbufuere
dbufuere
SPHlexe
SPhlexe
dbufuere
dbufuere
SPHlexe
SPhlexe
5_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe
s_expo.exe
dCtofa_camac.exe
d_tofa_camac.exe
s_expo.exe

Message A

Message filter settings

O1
O2
Os
O4
®s

[Ishow only log for proccess

First visble e

3502 um
Answer to command has been send id = 3502 fur
Answer to request (cmdjsig) num = 9
Send request (cmsig) ID = 3502, num = 10
Command has been recived id = 3502 fum = 10
Answer to command has been send id = 3502 fur
Answer to request (cmdjsig) rum = 10
Send request (cmdjsig) ID = 5000, num
Command has been recived d = 5000 rum
Send request (cmdjsig) ID = 3002, rum = &
Command has been recived d = 3002 num =
Answer to command has been send id = 3002 fur
Answer to request (cmdjsig) um = 8
Send request {cmjsig) ID = 3000, rum =3
Command has been recved d = 3000 rum = 3
Answer to command has been send id = 3000 fur
Answer to request (cmdjsig) num =9
Send request (cm/sig) ID = 3001, rum = 10
Command has been recved id = 3001 rum = 10
Answer to command has been send id = 3001 nur
Answer to request (cmdjsig) rum = 10 v

10

1





Fig. 6. The LogViewer typical window
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