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Wurepdeiic npunoxeHus Ui ynpaBlieHUs HEHPOAAHHBIMH pa3paboTaH C aKIEHTOM
Ha yZ0OCTBO M MHTYUTHBHOCTH MCIOJB30BaHUsS. Peanmn3oBanbl (GyHKINU 3arpy3Kd MoJIe-
aeii (BeCoB M AMOEIIMHTOB), CEMAHTHUECKOTO MOUCKA 10 BEKTOPHBIM IPEJICTABICHUSIM H
MHTEPAKTHBHAS TMaHEIh MOHHTOPWHTA JJISI OTOOPa)XCHUS METPHK IPOHU3BOJUTEIHLHOCTH
CHCTEMBI, CTATUCTUKH UCIIOIB30BaHUS M PE3YJIHTATOB MMOUCKOBBIX 3aIPOCOB.

[TonmyuyeHHbIE pe3yNbTaThl MOKA3bIBAIOT, YTO HCIOJIB30BAHUE COBPEMEHHBIX BEKTOP-
HBIX 0a3 JTaHHBIX 1 MHUKPOCEPBUCHOM apXUTEKTYPHI MO3BOJSIET CO3AaTh MaciiTabupyeMmoe
U TIPOU3BOJUTEIILHOE PEIICHUE U XPAaHEHUS W MHTEIUICKTYaJIbHOTO MOWCKa 10 HEHpo-
JAHHBIM, YTO SIBJISIETCSl B)KHBIM IIArOM B Pa3BUTHU MHQPACTPYKTYPHI JJISI MAIIUHHOTO
o0Oyuenus u MLOps.

Pa3paboTana BBICOKONIPOM3BOIUTENbHAS M MaclITabupyemas cucremMa sl XpaHe-
HUSI ¥ CEMAHTUYECKOTO MOUCKA 10 HeHpOoJaHHBIM. Peamn3oBaHHasi apXUTEKTypa IEMOHCT-
pHUPYET BO3MOXHOCTh CO3JaHUsl d(P(PEKTUBHBIX PEUICHUH Ui yNpaBiICHUS OOJBIIUMH
00beMaMH BEKTOPHBIX IAHHBIX B KOHBeHepax MamuHHOTO oOyueHHs. [lepcrieKTHBHBIM
HaINpaBJCHUEM JaTbHEHIINX WCCIEIOBAHUN SBIISETCS ONTUMH3ALNS aITOPUTMOB MHJCK-
Calliy ¥ TIOBBIIEHHUE YPPEKTHBHOCTH PACIIPEICIIEHHOTO TIONCKA.
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QPPEKTUBHAA APXUTEKTYPA CUCTEMbl MOHUTOPUHI'A
HA OCHOBE PASAENAEMOU NAMATU ANA UNIX-NOAOBHbLIX
OMNEPALMUOHHbLIX CUCTEM
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Ha cecoonswumnuii Oenv 6ce Oombuyro akmyaivHOCHb npuobpemaem 3a0ada ONMUMUIAYUU
83aUMOOELICMBUsL NOIb308AMENS C CUCMEMOU. DhpexmueHbim peuteHueM OAHHOU 3a0ayu AGAEmCs
sHeOpeHue 0eMoHa OJisi MOHUMOPUH2A CUCEMHBIX PECYPCco8 ¢ KuueHmom-gusyamuzamopom. Ceszo ¢
epaghuneckum unmepgericom npedocmasisient NoaAb306aAMeNI0 YROPSOOYEeH bl PO OAHHBIX, 20MOBbIX K
UHMEPRPEMAayuy, aHanu3 KOmopbix HOSbIUAEN NPeOCKasyeMoCcmy pabomsvl cucmembl. AKMYatbHOCHb
00yC1081IeHa HEODXOOUMOCTBIO ONEPAMUBHO20 BbIAGIEHUA AHOMAUL 8 nogedeHuu cucmemsi. Coop u
AHATU3 OGHHBIX NOMOJICEm HAUMU ONMUMATbHOE peuteHue 015 NPopUIAKMUKY U NPeoomepauyeHus
NOMEHYUATLHBIX Y2PO3, NAAHUPOBAHUE MACUIMADUPOBAHUS. UHDPACTIPYKITYPbI CUCTHEMDI.

KaioueBble cjioBa: ACMOH MOHUTOPHHTA, Ul’liX—HOZ[O6HLIG CUCTCMBI, C60p JaHHBbIX, aHaJIn3 B
PpC€ajIbHOM BPEMCHU, BU3YyAJIN3alld JaHHBIX, METPHUKU NPOU3BOAUTCIBHOCTH.

EFFICIENT MONITORING SYSTEM ARCHITECTURE BASED ON
SHARED MEMORY FOR UNIX-LIKE OPERATING SYSTEMS

Ya. A. llyushchenko, P. V. Travnicheva
Vitebsk State University named after P. M. Masherov, Republic of Belarus

Today, the task of optimizing user-system interaction is becoming increasingly important. An
effective solution to this problem is the implementation of a system resource monitoring daemon
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with a visualization client. The connection with a graphical interface provides the user with a
structured set of data, ready for interpretation, the analysis of which improves the predictability of
the system's operation. This relevance is driven by the need to promptly identify anomalies in
system behavior. Collecting and analyzing data will help find optimal solutions for preventing
potential threats and planning system infrastructure scaling.

Keywords: monitoring daemon, Unix-like systems, data collection, real-time analysis, data
visualization, performance metrics.

C xaxapIM JHEM B cepe NHPOPMALMOHHBIX TEXHOJIOTUI MOSABISAIOTCS HOBBIE pelle-
HUs, CIIOCOOHBIE BHECTH HEOLICHUMBIH BKJIAJ B onTUMU3aLuio. OJHON U3 TakUX 3aj1ad siB-
JsIeTCsl yIPOILICHUE B3aMMOICHCTBHS MEXKIY MOJIB30BATEIEM U CUCTEMOH JJIS TOTO, YTOOBI
MO3BOJIUTH NOJIB30BATENI0 CKOHLIEHTPUPOBATHCS HAa PEIICHNUN CTPATErMuecKuX 3a1au.

Jig onTUMH3alMK MCIIOJIB30BaHUS BPEMEHHOIO pecypca MoiIb30BaTellsl MOKHO MIPH-
MEHUTh JEMOHA UII MOHUTOPUHIA CHCTEMHBIX PeCcypcoB. JlaHHBI MHCTPYMEHT MOXKET
B34Th Ha ce0sl TEXHHMUYECKOe HaOIoJeHue U, Oiaroaaps UHTepdeicy, CMOXeT mpeaocTa-
BUTH I10JIb30BATENI0 TOTOBBIE K AHAJIU3Y JIaHHBIE.

AKXTyanbHOCTb TaKOI'O IEMOHA 00yCIaBIMBAETCS TPEOOBAHUAM K HAJIeKHOCTHU U CTa-
OounbHOCTH coBpeMeHHoW MT-undpactpykrypsl. OnepaTuBHOE BBISBICHHE aHOMAJIUU B
paboTe cucTeMbl TOMOXKET CIKOHOMHUTh MHOKECTBO PECYPCOB U, B JalIbHEHIIEM, IPeaoT-
BpPaTUTh MTOTEHLUATIBHYIO YIPO3Yy.

Ilenpto maHHON PabOTHI SBISIETCS TPAMOTHOE OIPEACIICHHE CTeKa TEXHOJIOTHH IS
CO3aHMA JIEMOHA U pealln3alys IEMOHA JUII MOHUTOPUHIA CUCTEMHBIX PECYPCOB C KIIU-
€HTOM-BU3YaJIM3BTOPOM.

B xome paboTel ObUTM NPUMEHEHBI CIIEAYIONIME METOIbl W TEXHOJIOTUH: aHAIN3
IpeIMETHON 00J1aCTH, NPOEKTUPOBAHNE aPXUTEKTYPbl IPOrPAaMMHOI0 00€CIICUEHUs], aro-
PUTMUYECKOE MOJIEIMPOBAHUE CUCTEMBI COOpa METPUK M MpPaKTUYECKas peaau3alnus npu-
JIOKEHUS It MOHUTOpUHTA cucteM Linux [1].

OCHOBHBIM SI3bIKOM JJISl peaIi3aliiy IEMOHA M KJIMEHTa CTall SI3bIK MPOrPAMMHUPOBAHMUS
C, KOTOpBII TTOMOT 00eCIIeUnTh MUHUMAIBHOE TIOTpebieHne pecypcoB. st coznanus rpadu-
YecKoro MHrepdelica KIMeHTa Oblia MCHOJIb30BaHA KpocciuiaTopMeHHast OubianoTeka siie-
menToB unTepgeiica GTK 3. Jlns oTprcoBkr TpadKOB METPHK B PealbHOM BpEeMEHH Oblia
nprMeHeHa OubmmoTeka BekTopHO# rpaduku Cario Graphics. 7151 BBICOKOPON3BOAUTEIEHOTO
o0OMeHa JaHHBIMU MEXKIY MPOIIECCaMH HCTOb30Baich MexaHm3Mbl POSIX IPC.

ADpXUTEKTYpa CHCTEMBI COJIEP)KUT B ceOe TpU OCHOBHBIC KOMIIOHEHTBI: JEMOH cOopa
METPUK — (POHOBBIM MPOIECC, peaTU3yIOUIMi MAPCUHT JAHHBIX U3 BUPTYAIBLHOM (hailiioBoit
CHCTEMBI /proc; MHOTOIIOTOYHBINA KIIMEHT — MPUIIOKEHHE, pa3eJIeHHOEe Ha TIOTOK cOopa JlaH-
HBIX U MOTOK MHTep(eiica; MEXaHU3M CHHXPOHHM3AMU — MEXaHU3M, PEeaIM30BaHHbIA HA OCHO-
BE MBIOTEKCA JUIs 00ecrieYeH sl IOCTYTIa K pa3/iesiieMoi aMsATH IEMOHA U KITHeHTa [2].

Jnis koMopTHOTO B3aUMOJEHCTBUS TOJIBH30BATENS U KIMEHTa pa3paboTaH rpaduue-
CKUil mHTEpdeic, KOTOPBIH CONEPX HUT B ceOe MaHelb CUCTEMHBIX METPUK B pPEaTbHOM
BpeMeHU ¢ LU(pPOBBIMU uAeHTUpUKaTopaMu Harpy3ku CPU, ucnonb3oBaHus MaMsATH U
ceTeBOll akTUBHOCTU. Takxke B UHTepdeiic BHEAPEHb UHTEPAKTUBHBIEC TPaQUKH MTPOU3BO-
JUTEIBHOCTH, C BO3MOYKHOCTBIO IIPOCMOTpPA HMCTOPUU 3a Pa3INYHbIE IEPUOJBI BPEMEHHU.
Jl1s BU3yanbHOIO BBIIEICHHSI KPUTUUECKUX 3HAUEHUM U TPEHJ0B U3MEHEHUS MPOU3BOIU-
TEIHLHOCTH ObLTa HCTIOJIB30BaHA CHCTEMA IIBETOBBIX HHIUKATOPOB [3].

Jliis mpoBepkH pelieHus ObUIO MPOBEACHO CPABHUTEIBHOE TECTUPOBAHUE C CYILECT-
Byromumu a”anoramu (htop, gnome-system-monitor). Pe3ynpraTsl mokasaiu, 4Tto paspa-
OoraHHas cuctema JieMoHcTpupyeT Ha 15-20 % meHblee noTpediieHne naMsaTH Ipy cpas-
HUMOHW TOYHOCTH M3MEPEHUH, a MEXaHU3M Pa3/AeiIIeMON MaMATH 00ECTICUrBAET Tepenavy
JAHHBIX MEXIy IpolieccaMy ¢ IPOIyCcKHOU crioco6HocTho 10 100 Mb/c.



94 Cexnus 1. UndopmanmonHblie TeXHOJOTHU U MOJIETUPOBAHNE

B pe3ynbrate paboThl Oblia pa3paboTaHa MOJTHO(PYHKIIMOHATbHASI CUCTEMa MOHUTO-
pUHIa CUCTEMHBIX PECYpPCOB C KJIMEHTOM-BU3yann3aTopoM. Kito4eBbIM pe3yabTaToM sB-
JSIETCS CO3JITaHUE ONTUMHU3UPOBAHHOTO JITOPUTMA padOTHI ¢ KOJIBIIEBBIM Oydepom B pas-
JeNsIeMOl TaMATH, KOTOPBIM B3aMMOJICUCTBYET C KJIMEHTCKUM HHTEpdeiicom uepes
3¢ eKTUBHBIA MeXxaHU3M OOMEHA TaHHBIMH, KOTOPbII 00ecreunBaeT 3aJAepKKU NP Mepe-
Jlaue METPUK U HMX TMOCJIEAYIoUIel BU3yalu3ald B pealbHOM BpeMmeHu. PaspaboTtanHoe
pelieHne JeMOHCTPHPYET YCTOWYHMBYIO paOOTy NPH BBICOKHX Harpy3Kax, COXpaHss Leio-
CTHOCTb JAHHBIX U TUIABHOCTh IPapuKOB.

Pa3paboTka neMoHa A MOHUTOPHHIAa CHUCTEMHBIX PECYpPCOB C KIHEHTOM-
BU3YaJIN3aTOPOM sABIseTCA 3()(PEKTUBHBIM M BaKHBIM pPEIIEHUEM JJIsl YIIPOIICHUS B3aUMO-
JNEHCTBHUS TIOJIb30BATENsl C CHUCTEMHBIMH pecypcamu. Peamm3arnust (HOHOBOH CITy»KOBI,
(GYHKIIMOHUPYIOIIEH B M30JUPOBAHHOM OKpPYXKEHHH, 00ecTeunBacT HEMPEPHIBHBIN 1 Oec-
nepeOOHbIN COOpP METPUK, YTO ABISETCS KPUTUUYECKH BAXKHBIM JJII KOPPEKTHOW OIIEHKHU
MCTPUK MMPOU3BOAUTCIBHOCTH. I/IHTCFpaL[I/IH KIIMCHTA-BU3yaJIn3aTOpa IMO3BOJJHUT I'PaMOTHO
OpPraHU30BaTh MOJYYCHHYIO WH(POPMAIMIO, TEM CAMBIM CHIDKas KOTHHUTHBHYIO HarpysKy
nosip3oBarens. [lpennoxeHHoe perieHre He TOJIbKO CIOCOOCTBYET ONEPAaTHBHOMY BBISB-
JICHUIO aHOMAJIUW CHCTEMBI, HO U MPEACTaBIseT cOO0M OCHOBY IJisi MPOTHO3UPOBAHUS Ha-
IPy30K U TUIAHUPOBAHMS MacIITaOUPOBaHUS UH(PACTPYKTYPHI.
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PA3PABOTKA MOAYNSA ABTOMATU3UPOBAHHOW OLEHKU
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Ilpeonazaemcss modenb u areopummvl npoepammno2o mooyas 01 LMS Moodle,
NPEOHA3HAYEHHO20 0TI ABMOMAMUIUPOSAHHOU OYEHKU KA4eCmed dIAeKMPOHHBIX 00PA306aAMeENbHbIX
pecypcog (DOP). [lpeonoscena mpexyposuesas apxumekmypa MOOYas: UOCHMUDUKAYUsS Muna
gatina, koumenmuoii anamuz (PDF, DOCX, PPTX) u pacuem unmezpanvbHO20 nokazamens
Kawecmea Ha ocHose mempuk. Mooenvb obecneuusaem o0bveKmusHvlll KOHmpoab kavecmsea S0P
U MemoouyecKyio H000epIHCKY NPenooasameisim.

Kawuesplie ciioBa: Moodle, kauectBo DOP, aBTromMaTtn3upoBaHHas OLEHKa, MapcUHT (aii-
noB, WCAG, unTerpanbHas oLeHKa, MOIyJIb, 00pa30BaTeIbHbIC TEXHOIOTHH.

DEVELOPMENT OF A MODULE FOR AUTOMATED QUALITY
ASSESSMENT OF ELECTRONIC EDUCATIONAL RESOURCES
FOR THE MOODLE LMS
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A model and algorithms for a software module for the LMS Moodle designed for automated
quality assessment of electronic educational resources (EER) are proposed. A three-tier



