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The software of the Event registration system for the linear accelerator is described. This system allows receiving
of the information on changes of operating mode of the accelerator and supervising of hundreds of key parameters of
various systems of the accelerator. The Event registration system consists of the source and listeners of events. The
sources of events are subroutines built in existing ACS Linac. The listeners of events are software Supervisor and
Client ERS. They are used for warning the operator about change controlled by parameter of the accelerator.
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1. INTRODUCTION

INR Linac is foreseen for H" and H™ ion acceleration.
The Linac represents a complicated installation with a
numerous set of parameters to be supervised. It is diffi-
cult for the operator to define operatively the reason of
the occurrence of an emergency or an overrun of super-
vised parameters of the accelerator.

Event Registration System (ERS) was designed in
order to raise the effectiveness of Linac control.

2. PURPOSE

Event Registration System is a software package,
written on LabView National Instruments, designed for
warning the operator about overrun of controlled parame-
ter or equipment faults. Information is sent only about
change of controlled values to reduce the loading of com-
puter processor and Ethernet network. This change of
state is called an Event. Events can be critical (Crash),
dealing with equipment faults, and non-critical (Notice),
when an overrun of a controlled parameter occurs.

ERS was constructed as an element of the existing
Automatic Control System for Linac (ACS).

3. DESCRIPTION OF A STRUCTURE
OF ACS FOR LINAC
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Fig. 1. Structure of ACS

ACS is heterogeneous (see Fig.1). It includes Crash
Functional Systems (FS) Server, Sector hardware
Servers and various systems of the accelerator servers.
The major part of ACS is based on sector hardware
servers. It is used for control of equipment of various
systems of this sector. Crash F'S Server (see Fig.2) han-
dles various alarm situations.

Crash FS Server is based on the hardware scheme of
ACS. This scheme allows registering not only the avail-
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ability of individual systems, but also the detecting of

the first cause of hardware faults, which have caused an

accident in any of these systems.
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Fig.2. Window of the program Crash FS Server

Clients ACS ensure reception and display of infor-
mation about parameters of various technological sys-
tems. Servers and clients data exchange is provided
through Ethernet network.

4. DESCRIPTION OF STRUCTURE OF ERS
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Fig.3. Structure of ERS

ERS consist of event sources (ES) and event listeners
(EL) (Fig.3). Data communication between ES and EL is
carried out by means of the Ethernet through broadcast
protocol. While the system was being elaborated two
points were discount: the speed of communication and
the reliability (the receipt of all events arisen).

4.1. SOURCES OF EVENTS

ERS Source is utilized as a subroutine that can be
easily combined with the existing software of ACS. The
classification of ES includes soft event sources (SES)
and hardware event sources (HES). SES communicate
the data after their mathematical processing. It includes
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ACS clients used for polling of parameters of techno-
logical systems. The basic event for them is an overrun
of the controlled parameter. HES communicate the data
without mathematical processing. HES include Crash
FS server that is fast. Application of ERS in Crash FS
Server allows registering of short-term events that are
very difficult to detect earlier.
4.2. DATA FORMAT

Data format consists of three variables: status, code,
and source.

Status determines the event state.

Code fixes the system to which an event can refer
and the type of the event.

Event code is a four-digit number. Two high-order
digits determine the technological system. Two low-or-
der digits fix the event type of the technological system.
A partial list of codes is:

System Code Description
Technology 5000...5099
5001 USO Error read
Focusing 5100...5199
5122 2-sector overrun
5123 3-sector overrun
RF-1 5200...5299
5201 Error
ARA: overrun
5202 Error
ARF: overrun
Notice 7000-...
7001 Beam in IC

Source is a source of event that determines the name
of the equipment for the system.

Application of this format of ES allows an easy ex-
panding of the system, adding new events and function-
al systems.

4.3. LISTENERS OF EVENTS

ERS Listeners accept communication from ES. They
are of two types: ERS Supervisor and Client. ERS Su-
pervisor (see Fig.4) is intended for operator who con-
trols the state of technological equipment of the acceler-
ator.
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Fig.4. Window ERS Supervisor

ERS Client (Fig.5) is a lite version of the ERS Su-
pervisor software. It is earmark for operator of the sepa-
rate technological systems.

It includes a choice of custom mode (tracking of an
event) for particular technological system.
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Fig.5. Window ERS Client

Both software programs notify about events in visual
mode (pop-up windows, indicator blinking), and by
means of various sound signals. History about received
events is saved. All events for ERS Supervisor are saved
in a file on a hard disk of computer (see Fig.6).
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Fig.6. Event history
5. CONCLUSION

Realization of Events Registration System allowed:
- tracing of the changes in the state of Linac func-
tioning operatively;
- taking the necessary measures in order to prevent
established situations;
- looking through the chronology of events before an
accident;
- keeping the statistics of equipment and accelerator
systems faults.
All these features have enabled to raise the effective-
ness of functioning of INR Linac foreseen for H" and H*
ion acceleration.
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CUCTEMA PETUCTPAIIMU COBBITUM IMHEMHOI'O YCKOPUTEJISI HIOHOB WS PAH
O.B. I'pexos, A.H. /Ipyzaxos, FO.B. Kucenes

Cucrema perucTpanuy COOBITHH 3TO AKEeT MPOrpaMMHOT0 obectiedeHus. OHa MO3BOIIAET ONEPATHBHO MOITYy4aTh
uHpOpMaIKIO 00 U3MEHEHHSX B PEXKHME pabOThl YCKOPHUTEINs, KOHTPOIUPYsI Oojee COTHU OCHOBHBIX MapaMeTpOB
Pa3IMYHBIX TEXHOJIIOTHYECKUX CHCTEM ycKopuTels. CHCTeMa perucTpaiy COOBITHH COCTOUT U3 UCTOYHHUKOB U TIPH-
€MHHKOB COOBITHH. VCTOUHMKAaMU COOBITHI SIBIAIOTCS TOATIPOTPAaMMEBI, BCTpanBaeMble B cymiecTByoomyo ACY
JIY. IlpuemMHuKaMu coObITHI ciyxaT nporpammsl Jucneruep n Kimment CPC, npennasHadeHHbIE LIS OTIOBELICHUS

oreparopa 00 M3MEHEHHH KOHTPOJHUPYEMBIX TapaMETPOB.

CUCTEMA PEECTPAIII OJIN JIHIMHOI'O MPUCKOPIOBAYA IOHIB ISII PAH
O.B. I'pexos, A.H. /Ipyzaxos, I0.B. Kicenvos

Cucrema peectpauii mojiil e makerT HporpamHoro 3abesrneueHHs. BoHa 103Boisie onepaTHMBHO OTPHMYBAaTH
iHpoOpMaNio Mpo 3MIiHM B PEeXHMMi POOOTH NMPHUCKOPIOBaya, KOHTPOJIOIOYM OUIBIIE COTHI OCHOBHHX ITapaMeTpiB
PI3HUX TEXHOJIOTIYHUX CHCTEM IpHcKopioBaya. Cucrema peectpauii MOAild CKianaeTbes 13 JuKepend i npuiimMadiB
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noxii. xepenamu noaid € mignporpamu, mo BOynoByoThes B icuyrouy ACY JIII. [puitMauamu nogiii € nporpamu
Hucneruep i Kiient CPC, 110 npu3HaueHi AJsi OMOBILEHHS OllepaTopa Mpo 3MiHy KOHTPOJILOBAHHX MApaMETPiB.

106 PROBLEMS OF ATOMIC SCIENCE AND TECHNOLOGY. 2006. Ne 2.
Series: Nuclear Physics Investigations (46), p.106-107.



	СИСТЕМА РЕГИСТРАЦИИ СОБЫТИЙ ЛИНЕЙНОГО УСКОРИТЕЛЯ ИОНОВ ияи ран 

