[Mucema B DQUAS. 2026. T.23, Ne 5(268). C. 520

KOMIILIOTEPHBIE TEXHOJIOTHMH B ®U3HKE

INTEGRATION OF Maestro SOFTWARE CLIENT AND
SERVER COMPONENTS FOR HARDWARE CONTROL
OF THE SYNCHRONIZATION SYSTEM SEGMENT
FOR THE BOOSTER INJECTOR
AT LHEP JINR

A. Bukharin®!, V. Elkin®, D.Ivliev®, A. Kozlovsky?,
A. Noskov®, I. Shirikov®, G. Sedykh®, I. Zhabin®

% Dubna State University, Dubna, 141980, Russia
b Joint Institute for Nuclear Research, Dubna, 141980, Russia

The paper discusses the integration of the client and server components of Maestro Software,
designed for controlling the equipment of the Synchronization System Segment of the Booster
injector at the JINR Laboratory of High Energy Physics. The primary focus is on the application
of the Tango Controls framework for building a distributed control system and the WebSocket
protocol to ensure efficient real-time communication between the user interface and the server.
The architectural solutions implemented during the integration process are presented, and the
specifics of adapting existing software modules to meet the requirements of a distributed control
infrastructure are described. A generalized configurable Tango device, DeviceProxy, has been
developed, its operation is established in conjunction with the WebSocketDS and ModbusDS
modules.

B pa6ore paccmaTpuBaeTcsi MHTerpalusi KJIMEHTCKOH W cepBepHOH yacTell nporpaMMHOro obec-
neuenuss Maestro Software, npenHasHaueHHOro 1JIsi YIpaB/eHHs aNlapaTypoil CerMeHTa CHCTEMb
CUHXPOHH3alUMK HHxKeKTopa Gycrepa Jlaboparopuu ¢usuku Beicokux sHepruii OMSAM. OcHoBHoe
BHHUMaHHe yJeJleHo NpuMeHeHHI0 TexHosoruu Tango Controls nJsi mocTpoeHHst pacnpejiesleHHOH CH-
CTeMEI yIpaBJ/eHus U nporokosna WebSocket 1y o6ecneuenus a(hpeKTHBHOr0 B3aUMOAEHCTBHS MeXK-
Ly M0JIb30BaTeNbCKUM HHTep(pEHCOM U CepBepHOH UacTbi0 B PeKHMe peasbHOro BpemeHu. Ilpencras-
JleHbl aDXHTEKTYPHbIe pellleHHs, pealM30BaHHble B [IPOLlecce MHTerpaltt, a TaKxKe ONHCaHbl 0CoOeH-
HOCTH aJalTalKlK CYLIeCTBYIOLIMX [IPOrPaMMHBIX MOAyJel K TpeGoBaHHSAM pacrpeneseHHON HHpa-
CTPYKTYpbl ynpasseHus. Paspa6oTan o600uieHHbII KOHDUTypHpyeMblil TaHro-neBaiic DeviceProxy,
paboTa KoToporo HajaxkeHa B cBsidke ¢ monysneM WebSocketDS n ModbusDS.
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