MPUKNAHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Tom 16. N 5. 2021 ]

DOI: 10.37791/2687-0649-2021-16-5-5-15

CpeacTtBa NOTOKOBOM 06paboTKU OaHHbIX
ONA UHTENJIeKTYasIbHOro yripaBneHun
PUCKaMM1 B YC/10BUAX HeonpeaesieHHOCTH

A. B. Censkog'", B. C. Epu’!
1 @unuan OrE0Y BO «HayuoHansHeil ucciedosamenserull yHusepcumem "M3U'» 6 2. CMosieHcKe,
CmoneHcK, Poccus
*a.v.senkov@mail.ru

AnHoTauua. CoBpeMeHHanA cucTeMa yrpaBfieHnA NPOM3BOLACTBEHHBIMU PUCKAMU Ha
npeanpuATUAX 6a3npyeTca Ha NMPUHLMMAX, 3a/I0MEHHbIX B CTaHAApTax Npov3BOACTBEHHOM
6€e30MacHOCTV 1 0XpaHbl Tpyaa, ¥ NpeanonaraeT B 0OCHOBHOM [0/ITOCPOYHOE NpeLefeHTHoe
yrnpaBneHne pUcKaMu: pearMpoBaHme Ha UX HacTynyeHue, aHanus pe3ynbTaToB, BbiNosHeHWe
MEPOMPUATUI MO CHUMKEHWIO PUCKOB. [pn 3TOM, 3@ peaKUM UCKITIOUYEHWEM, 33 CKOBKaMu
0CTaeTCcA yrnpaBfieHWe 3KCTPeManbHO ObICTPO PasBMBAIOLLMMUCA PUCK-CUTYaLUAMM,
BbIMOSIHAEMOE B X04e WX pa3ButuA. Hanpumep, BbIXo4 U3 CTPOA HEKOTOPbIX CTaHKOB
WK UX YacTel MOXKeT ObiTb 3abnaroBpeMeHHO NpefcKasaH Mo napameTpaM Ux paboTbi
(xapaKTepy W1 ypOBHIO LUyMa, BU6bpaLuK, TeMnepaTypHbIM napaMeTpaM U T. 4.). PaHee
yrpaBneHne TakUMU PUCK-CUTYaLMAMK ObINO OCNIOMHEHO OTCYTCTBMEM MMM [JOPOrOBU3HOM
aBTOMaTU3MPOBAHHbIX CUCTEM, CMOCOBHLIX pearnpoBaTb C TpebyeMbiMM 3afepHKaMu.
Bnarogapa akTMBHOW MHPOPMAaTU3aLIMM M aBTOMATU3ALMM NPOM3BOLACTBEHHBIX MPOLLECCOB,
BHeApeHuo TexHonoruini MHayctpum 4.0 noABnsAeTCA TeXHOJIOrMYeckasa BO3MOMKHOCTb
yNpaB/ieHWs PUCK-CUTYaLIMAMK, Pa3BMBAIOLLIMMUCA IKCTPEMASIBHO BbICTPO: paspyLUeHUeM
BPALLIAIOLLMXCA YacTel CTaHKOB M MexaHu3MoB. Cpe[icTBa UHTENNEKTyanbHOM 06paboTKu
MOTOKOBbIX AaHHbIX MO3BOMAT CO34aTh CUCTEMbI OMEPaTUBHON MAEHTUDMKALIMM PUCKOB, YTO
3HaYUTENBHO COKPATUT LMK YNPaBeHUA pUCKaMU M MO3BOSIUT CBOEBPEMEHHO pearMpoBaTh
Ha 6bICTPO Pa3BMBAIOLLIMECA PUCK-CUTYaLIMM. B cTaTbe paccMoTpeHbl 0CO6eHHOCTM yrpaBeHns
PVCKaMM 3KCTPeMaribHO BbICTPO PasBMBAIOLLMXCA PUCK-CUTYaLWMIA. MpoBeeH CPaBHUTESbHBIN
aHanus coBpeMeHHbIX 6pOKepoB COO0BLLLEHUIA, MOAXOAALLMX OJIA NMOCTPOEHUA CUCTEM
WHTENNEKTYasIbHoro yrpaBneHua puckaMm B yCIoBUAX HeonpeaenieHHocTw. MpeanoreHa
apXuUTeKTypa MporpaMMHbIX CPeACTB AN UHTENIEKTYaNbHOro YrpaBleHna puUcKamm
B YCNOBUAX HeonpeaeneHHOCTM Ha ocHoBe bpoKepa coobLueHnin Apache Kafka. MposegeH
CPaBHUTEbHBIN aHaNM3 peanu3auum 06paboTKU HeYeTKUX daHHbIX Ha 6a3e Kafka Streams
B paMKax Apache Kafka 1 otgenbHbIM npunoxeHnem BHe Apache Kafka.
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Abstract. The modern system of industrial risk management at enterprises is based on
the basic principles laid down in the standards of industrial safety and labor protection, and
presupposes, basically, long-term precedent risk management - responding to their occurrence,
analyzing the results, and taking measures to reduce risks. At the same time, with rare
exceptions, the management of extremely rapidly developing risk situations, carried out in
the course of their development, remains outside the brackets. For example, the failure of
some machine tools, or their parts, can be predicted in advance by the parameters of their
operation (the nature and level of noise, vibration, temperature parameters, etc.). Previously,
the management of such risk situations was complicated by the lack or high cost of automated
systems capable of responding with the required delays. The features of risk management
of extremely rapidly developing risk situations are considered. A comparative analysis of
modern message brokers suitable for building intelligent risk management systems in
conditions of uncertainty has been carried out. The architecture of software tools for intelligent
risk management in conditions of uncertainty based on the Apache Kafka message broker is
proposed. A comparative analysis of the implementation of fuzzy data processing based on Kafka
Streams within Apache Kafka and a separate application outside Apache Kafka is carried out,
an estimate of the load generated by such software is obtained.
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BBepeHue

MPOW3BOJICTBEHHOM O€30IaCHOCTH, B PaM-

KaX KOTOPOH Kak Ha OTIENbHBIX PEIIPH-
ATHAX, TAK M B CTPAHE B IIEJIOM BBICTPOCHBI ITPO-
[[ECCHI MPEIMMUHAPHOTO (3201aTOBPEMEHHOTO)
yhpaBJieHUs] pucKaMu. BriBistoTcs HanOonee
XapaKTepHBIE PUCKH, COCTABISIOTCS TUIAHBI Me-
ponpusATHIA 0 X MHHUMU3auu. OJHAKO Ta-
Kas cucreMa He criocoOHa 3 peKTHBHO pearu-
pOBaTh HA HKCTPEMAITBEHO OBICTPO PAa3BHBAIOIIH-
€Csl PUCK-CUTYaIlH, HAITPUMeEP pa3pyIleHHe Bpa-
LIAIOLIUXCS MEXaHU3MOB, YaCTel CTAHKOB U T. 1.

B Poccwiickoit deneparnnu pa3Bura cucrema

Bbraronaps akTuBHO#N HH(OPMATH3AIMHN U aB-
TOMaTH3allMH TPOU3BOJCTBEHHBIX MPOIECCOB,
BHejpeHuto Texnonoruit Uuayctpuu 4.0 moss-
JISIETCSI TEXHOJIOTHYECKAs! BOBMOXKHOCTb YIIPaB-
JICHUS TAKUMU PUCK-CUTyarusiMu. CpezcTsa uH-
TEJUIEKTyaIbHON 00PaOOTKH TOTOKOBBIX JAHHBIX
MO3BOJISIT CO3AATh CUCTEMBI OIIEPaTUBHOM HIICH-
TU(QHUKALUN PUCKOB, YTO 3HAYUTEIHHO COKPATHT
LUKJI yIPaBJICHUSI PUCKaMH U MO3BOJIHUT CBOE-
BPEMEHHO pearnpoBaTh Ha OBICTPO pa3BHBaIO-
LIMECs] PUCK-CUTYALHH.

C TOUYKM 3pEeHUs apXUTEKTYpPbl TAKUX CH-
CTEM, B MOCIeqHee JeCiATUIIETHE MOSBHIICS
HHCTPYMEHTapui, HanpuMep OpoKepbl coo0-

6]
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