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The objective of this article is Web-site of the information and diagnostic system 

of one of the JINR basic physical installations – the IBR-2 pulsed neutron source. A computer-based system accumulates data that describes the state of the pulsed neutron source. Visualization of the on-line monitoring results and their analysis are provided by Web-technologies. The created and functioning Web-site is a final link of around-the-clock presentation of information (56 characteristics – 112 on-line and integral values) for the reactor staff, the neutron guides users and Internet. Only on the Web-site the 1996-2001 statistic data is being comparatively analyzed. Due to the developed and introduced diagnostic system the pulsed neutron reactor IBR-2 may be considered a part of the Global Net Infrastructure. The information and diagnostic system has been created in the years 1997 –2000.



Introduction



Modern science is international. This is a consequence of the necessity to joint the intellectual and pecuniary resources for progress of the important scientific results. The interchange of information by means of recent development in communication is a topping criterion during international physics experiments. The modern tendencies of scientific research – organization of virtual scientific laboratories and virtual scientist community [1] – place in the forefront the new demand for a basic physical setup: it must be a part of the Global Net Infrastructure. Automatic information and diagnostic system of IBR-2 pulsed neutron source is developed to solve this task in the Frank Laboratory of Neutron Physics.



IBR-2 pulsed neutron source and neutron guides



Pulsed reactor IBR-2 was put into operation in 1984. Now IBR-2 has one of the highest pulse flux of thermal neutrons - 1016 sm-2 s-1. The average power of the reactor is equal to 1.5 MW. Comparatively long duration of the neutron pulse  - 320 microseconds for thermal neutrons – is a characteristic property of the reactor. The neutron sources with short duration of the neutron pulse – source with short (~10 microseconds) pulse (SPS – Short Pulse Source) - give successful results in operation. But the necessity for creation of a source with long  - from several hundreds microseconds – pulse is being discussed lately (the so-called LPS – Long Pulse Source). From this point of view, the exploitation experience of the first LPS – pulsed reactor IBR-2 – shows that its possibilities are highly competitive among the leading SPS basic physics setups [2].

	The 5 Hz-frequency power pulses are generated by a mechanical reactivity modulator. The modulator includes two movable reflectors: the first (Main movable reflector) rotates at 1500 rpm speed, and the second (Auxiliary movable reflector) rotates at 300 rpm speed. The pulse of maximum power is generated the moment the reflectors meet near the active zone [6]. IBR-2 reactor safety is being provided by the disaster protection system. The reactor supports the scientific program for the external neutron guides for almost 2000 hrs a year (8 cycles). Several moderators are arranged around the reactor to form thermal neutron spectrum in 14 horizontal neutron guides. Each horizontal neutron guide – except #13 and #14 – is an equipped research facility.



3. The information and diagnostic system of IBR-2 pulsed neutron source state

	Distributed Information System for IBR-2 pulsed neutron source Users “Monitor” was developed for users of IBR-2 reactor in the Joint Institute for Nuclear Research in 1995-1996 [7,8]. The system provides the around-the-clock access to information in the on-line mode. The core of “Monitor” system was the data processing server based on PV-WAVE software [9].

	Since 1997 the diagnostic system is in the new stage of development. This system is developed as a part of the automatic information system (AIS) of the IBR-2 reactor state. AIS is intended for the reactor staff and for neutron guides users. System provides the following operations:

measurement of the  main reactor parameters,

accumulation of information in database,

processing and analysis of  the derivable information,

visualization of information in a comfortable for users layout.

Architecture of 1997-2000 diagnostic system is based on the data processing server that provides  data flows production control, running of database and, at the same time, accomplishes the external communication for remote clients including the Web-service of all system.

All incoming data are received by the  processing server and stored in the database that consists of two interconnected parts: operative and main. Main database is based on MSSQL-7.0 and stores all information without time limits. It allows investigation of the reactor parameters and operating characteristics in the on-line and off-line modes. 



	4. Monitoring and analysis of IBR-2 pulsed reactor by Web-technologies



�EMBED Unknown���



Fig.1 Scheme of data transmission to Web-site in on-line mode





During 1997-2000 realization of the diagnostic system the new Web-site with the following demands was developed:

presentation of the on-line mode with maximum number of parameters,

visualization of reactor statistics data and neutron guides state in on-line mode,

organization of comparative analysis subsystem which automatically calculates and presents results in color histograms for reactor staff, neutron guides users and Internet.

In the diagnostic system new structure the Web-site is a final link of  information flows. It provides around-the–clock access to IBR-2 data (Fig.1). It’s important to make a note that the new Web-sever presents information both on the new diagnostic system [10] and the subsystem that was developed in 1996. The information flows provide first of all processing of all the system in the on-line mode.
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Fig2. Three main parts of Web-site according to data access



	Web-site consists of three main parts  according to data access (Fig.2):

Access for New User – access to information of “IBR-2 Monitor” project, participants, collaboration, news (Intranet),

Access for Reactor Users – access to on-line data of reactor for reactor staff and neutron guides users,

Fast Access to Reactor State – access to current state of the reactor in on-line mode.
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Fig.3 The structure of the main references for all parts of the Web-site



	Each part consists of main references which form the core of the Web-site (Fig.3). This unit of main references can be divided subjectively into data presentation and data analysis sections. All sections are based on the specially developed CGI-PERL scripts which possess powerful mathematic tools for data processing [11, 12, 13, 14]. Web-site statistics includes 40 reactor cycles data generated by scripts in HTML format [15]. It’s important to make a note that the created algorithm of scripts gives possibility for analysis both in on-line and off-line modes.

	The core of the Data Presentation section is On-Line Multiparameters Grand Menu. This is a most informative subsection of the Web-site: it includes all 1996-2000 data of realized reactor cycles. Information is presented mainly as real histograms (not .GIF files) which are being renewed periodically in the on-line mode. For example,

Fig 4. shows histogram of reactor power values of the 14.05.2001 reactor cycle.
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Fig.4   Visualization of on-line power values of the 14.05.2001 reactor cycle



	Data analysis section is based on two subsections:

Analysis of Cycles Statistics - subsection of integral values of IBR-2 main characteristics includes data  of  all reactor cycles,

Analysis of Beams Statistics – analysis of parameter values produced on each of 12 neutron guides.



All data of this  section is systematized according to years (as histograms) and stored as a main histogram of 1996-2001 values. It’s important to make a note that the dynamics of  parameter analysis is presented  in the on-line mode. For example, Fig.5 shows integral values of “Full Time of Cycle” realized in the year 2001.
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Fig.5 Histogram of integral values of “Full Time of Cycle”



 	The test values of this parameter (in this case, 500 Hrs value was fixed before start of the reactor cycle) will be changed automatically after the reactor is in operation.

	The Web-site of IBR-2 information and diagnostic system is based on UNIX-workstation (SUN SPARCstation IPX) and installed at the following Internet-address:



http://sungraph.jinr.dubna.su/monitor/index.html



	The Web-site has been created under support of MNTC grant N682-97.

Conclusion

The realized Web-site is a most powerful tool for visualization of the IBR-2 operative characteristics and – the most important – for analysis of measurement data. Day-to-day using the Web-site by JINR staff and international collaborators allows us  to call  the IBR-2 pulsed reactor a part of the Internet. The achieved level of data presentation is a sufficient base for organization of virtual physics community or scientists group for realization of joint international experiments.
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