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Ha muccepranmio u aBropedepar Koderaposa Makcuma Bukroposuua
«BapuaruBHas apXUTEKTypa CHCTEM MOHHTOPHHIA CIELMANbHOIO IpPO-
rpaMMHOro obecriedeHHs: Ha OCHOBE alapara CLEHApHOIO0 MOJEIHPO-
BaHUsY, TMPEJCTABICHHON Ha COMCKaHME YYCHOH CTCNCHH KaHAMJATa
TeXHUYECKUX HayK IO crienuanpHocTH 2.3.5. «MaremaTHyeckoe u Ipo-
rpaMMHoOe oOecrie4eHHe BBIYHCIIHTENBbHBIX CHCTEM, KOMILIEKCOB U KOM-
[IbIOTEPHBIX CETEH

AKTYyaJIbHOCTb Te€Mbl.

AKTyanpHOCTE TeMbl auccepraunu Kouerapoa Maxkcuma BukropoBHia
«BapuaTuBHast apXUTEKTypa CUCTEM MOHHMTOPHHIA CIEIHAIbHOIO IIPOrPaMMHOIO
obecrieyeHWs HA OCHOBE ammapara CIIEHAPHOTO MOJEIUPOBaHHUSD) O0YCIOBIEHA
TEM, YTO B HACTOAIIEE BPeMs CTPEMHTENBHOE Pa3BHTHE CIOXKHBIX U pa3zHooOpas-
HBIX IIPOTPAMMHBIX CHCTeM TpeOyeT MOCTOSHHOIO MOHUTOpPUHIA, TaK KakK WX II0-
BEJICHHE YacTO MPOSIBIISIETCS B IIPOIECCEe BHIITOJIHEHUS, HAIpUMeEpP, BO B3aUMO/ICH-
CTBUHU C IPyTMMH IporpaMMaMy WIH OKpY’Karollel cpenoi. MeToasl MOHUTOPHH-
ra NporpaMMHOr0 OOeCIeueHHs HallpaBJIeHbl Ha IPOBEPKY XapaKTEPUCTHK HITH
Ka4eCTBEHHBIX CBOMCTB MPOrpaMM BO BpeMsi UX (PyHKLIUMOHUPOBAHUS. DTHU METObI
OBpUIU pa3paboTaHbl B Pa3IMYHBIX COOOIIECTBAX C YUYeTOM Pa3lIUYHBIX MPOrpaMm U
neneil. B TeoperuyeckoM ruiaHe psl METOLOB MOHHUTOPUHIA IPOrpPaMMHOI0 obec-
[IEYEHUsI CBOJUTCS K MOHMUTOPUHIY TpeOOBaHUN, KOTOPBINA OLIEHUBAET COOTBET-
CTBUE IPOTPaMMHOI CHCTEMBI CBOMM TpeOOBaHUSAM B Mpoliecce paboTel, B TO Bpe-
Msl KAK MOHUTOPUHI PECYpPCOB HWJIM MPOU3BOAUTEIBHOCTH COOMpaeT MH(POPMALIUIO
00 MCTIONB30BAaHUU BBIYMCIMTEIBHBIX PECYpPCOB KOHTpPOIMpPYeMO# cuctemoii. Pa-
3yMHOH HJeel sBIseTcs pa3paboTka TUIIOBOM BapHUaTUBHOM apXUTEKTYpPhl CUCTEM
MOHHUTOPUHIA MPOrpaMMHOIo odecrieueHuss Ha OCHOBE CIIEHapHOI'O MOJEINpOBa-
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HMS ¥ ONTHMU3AIMK 3apOCOB AJI MACCHBHBIX MeTePOreHHBIX 0a3 NaHHBIX MOHU-
TOPHUHTA.

Heo0XxoauMOCTh HCCIIEOBaHUS IOBEACHUSA TAKUX CHCTEM 3a CYET COBEep-
IIEHCTBOBAHMS TEXHOJOTHHA M HMHCTPYMEHTOB HX pa3pabOTKH 00yC/laBIHBaeT aK-
TYaJbHOCTH TEMBI UCCIIeOBaHMUS.

[TosToMy B KauyecTBE OCHOBHOW LEIM HCCleNoBanus BbiOpaHa paspaborka
BapHATUBHON APXUTEKTYpPhl CHCTEM MOHHTOPHHIA MPOIPAMMHOIO 00eCTeueH s
Ha OCHOBE CIIEHAPHOI'O MOJIEIMPOBAHMS U ONTHMHU3AIMH 3aIIPOCOB IJIs MACCHBHBIX
reTeporeHHBIX 0a3 JaHHBIX MOHUTOPHHIA.

Couckarens y4eHOH cTerneHu chopMyIHpOBal U PELINI CIeAyIOIINe 3a1a1u
¥ TIOJIy9UJI OCHOBHBIE Pe3yJIbTaThl:

1. IIpennoxena o6061IeHHAs CUTYAllMOHHAs MOJIeNb IPeIMETHOH 06acTu
MOHHUTOPHHIa NPOrPaMMHOro oGecreueHust ¢ MyJIbTHBXOIOBOH CTPYKTYpO# OTH-
CaHMs, IMO3BOJSIONIAs OCYIIECTBUTh PEAYKIHUIO TpeOOBaHWW K MPOrpaMMHOMY
obecrieueHHIO B 3aBUCUMOCTH OT KaTeropuy o0beKTa U 3a1a49d MOHUTOPHUHTA.

2. TpennoxxeHa BapuaTHBHAS apXUTEKTypa CHCTEMbl MOHHMTOPHHIA IIPO-
rPaMMHOTO OGECTIedeHHsI C ONMCHIBAHHEM KIIFOYEBBIX KOMIIOHEHTOB M YPOBHEH
nporpaMMHbIX perneHuii Ha UML, pacmiupeHHBIM JHarna30HOM BapHaTHBHOCTH U
obecrieyuBaolas co3/laHie MHOTOKOMITIOHEHTHBIX apXWUTEKTYP N7 HOBBIX MPEI-
METHBIX o0sacTeil.

3. PaspaboraH aJrOpUTM ONTHMM3ALKH 3aIIPOCOB JJII MAaCCUBHBIX I'€Tepo-
reHHBIX 033 JaHHBIX MOHHTOPWHIA HA2 OCHOBE MAlUMHHOTO OOYUeHUS, UCIONB3Y-
IOMM 1peobpa3oBaHre Ha OCHOBe 3ampoca IN1o0anbHOro CloBapsl JaHHBIX B JH-
HAMUYECKHMH CJIOBaph JaHHBIX U 00eCneurBaOLINil COKpallleHUe BPEMEHM MCIIOIN-
HEHHS 3alIpOCOB U 3aJaHHbIM Oaanc Mexy 3(QQEeKTUBHOCTBIO 3ampoca U TOYHO-
CTBIO. Bpems OMHApHOTO IMOMCKA U BpeMs BBIIIOJIHEHHUS Y pa3pabOTaHHOIO ajro-
PUTMA [0 CPAaBHEHHUIO C M3BECTHBIMU MpOTOTUNAMU Tydmie Ha 18% u 24%, u He-
CKOJIBKO Jryulie (5.6%) B cpaBHEHHH ¢ aJlTOPUTMOM, OCHOBAaHHBIM Ha UCKYCCTBEH-
HOM MHTEJLIEKTE.

4. PazpaboTaH UTEpallMOHHBIM aNrOpPUTM PeAyKIIMA MHOYKECTBA CLIeHapHeB C
KJlacTepusaueil Ha ocHoBe K-cpeaHuX, NOpoX a0l palliOHAIbHOE MHOKECTBO
IPYIII CLIEHApHUEB OIlepaluii U COOTBETCTBYIOIIME BEPOATHOCTH CLIEHAPHEB.

5. IlpennoxxeHa croxacTh4yecKas MOZENb ONTUMAJIBHOIO (PYyHKIMOHUPOBA-
HHS NPOrpaMMHBIX CHCTEM MOHMTOPHMHIA PACIpPE/EIeHHBIX 3HEPreTHYEeCKUX CH-
CTEM C JIMHAMHUYECKUM II€peX0I0M K IETEPMUHUPOBAHHOM ONTUMHU3ALUU IIpHA pa3-
JUYHBIX CLEHapUsIX 3KCIUIyaTallMd Ha OCHOBE METOJa CLIEHAapHOIo aHaln3a U
oOecneynBaroas B KOHEUHOM UTOre MOBBILIEHHE CPeHe MOIIHOCTH SHEProro-
TpebaeHus: BMecTe ¢ 9HeProd(pHEeKTHBHOCTBIO CHCTEMEI.

6. PazpaGoraHa cTpyKTypa IpOrpaMMHOI0 OOECTIEYSHHUS, pPealu3yIOUIero
MEXaHHU3Mbl BCTPaUBaHUA IIPOLIECCOB MPUHATHUS pEelIeHUH B MPOEKTUPOBaHUE CHU-
CTEM MOHMTOPHHIA CIIELUAILHOIO IPOrpaMMHOI0 obecrneyeHusl.

7. DneMeHThI IporpaMMHOro obecrnieueHus 3aperucTpupoBansl B PUTIC.

Takum oOpa3oM, AUCCEPTALlMOHHOE HCCIIeNOBaHHe, ITOCBAIIEHHOE paspa-
00TKe BapHaTUBHOH apXWUTEKTYphl CHCTEM MOHHTOPHHTA ITPOrpaMMHOTO ofecrie-



YeHHs Ha OCHOBE CLEHAPHOI'O MOJIETMPOBaHHS ¥ ONTUMH3ALINH 3a[IPOCOB [ MaC-
CUBHBIX '€ TEpOTE€HHBIX 0a3 JaHHBIX MOHUTOPHHTIA, BJIAETCS aKTyalbHBIM.

Pa6ora BeinonHeHa B ®T'BOY BO «BopoHEKCKUI roCylapCTBEHHBIR TE€X-
HUYECKMM YHUBEPCHUTET» B paMKax HAyYHOTO HampabjieHHs «BbruHCIHTeNbHBIE
KOMILIEKCHI U [TPOGIeMHO-OpUEHTHPOBAHHBIE CUCTEMEI YIIPABICHU.

Crpykrypa 1 00beM JucCepTAlHH.

JuccepTauroHHas paboTa COCTOUT M3 BBEICHHS, YETBIPEX IJIaB, 3aKIIOYe-
HUS, CIIACKa JUTepatyphl u3 193 HaumeHoBaHuii. PaGora usnoxena Ha 157 ctpa-
HULAX.

OGOCHOBAaHHOCTL HAYYHBIX INOJIOKeHHI M BbIBOAOB. O0OCHOBAHHOCTH
copMyJIMPOBAHHBIX aBTOPOM JUCCEPTAIMM OCHOBHBIX HAYYHBIX MOJIOKEHUH MOA-
TBEPXK/IaeTCs KOPPEKTHBIM IIPUMEHEHNEM METOIOB TEOPUH BEPOSTHOCTEH, TEOPUH
NPUHSITHS PEeLLEHHH, a Talkoke MEeTOJ0B 0OBEKTHO-OPUEHTHPOBAHHOTIO NTPOIPaMMH-
pOBaHHs, 4 TAK)Ke Pe3yabTaTaMU NPUKIIAIHBIX IKCIIEPUMEHTOB H HCCICAOBAHHUA
IIpeNIOKEHHBIX MOJeIEH U aJiTOPUTMOB.

Hay4yHasi HOBH3HA.

HayuHo# HOBU3HOW XapaKTepH3yIOTCs IPEIIOKEHHBIE B paboTe:

- 0606ImenHas CUTyallMOHHasi MOJENIb MPEeIMETHON 00IacTH MOHUTOPHHIA
IIPOrPaMMHOI0 OOeceYeH s, OTIANYAOIIAsACA MyIbTUBXOI0OBON CTPYKTYPOH OIH-
canus ¥ obecreuyuBarolas BO3MOXKHOCTh peIyKIMH TpeOoBaHWK B 3aBUCHMOCTH
OT KaTeropuu o0beKTa U 3aa4¥ MOHMTOPHHT2,;

- BapHATHUBHAS apXHTEKTypa CHCTeMbl MOHMTOPHMHIA IPOrpaMMHOro obec-
I€YEHHs], ONTACHIBAIOMIAS KIIIOUeBble KOMIIOHEHTB! M YPOBHU IIPOrPaMMHEIX pellle-
HuM Ha ocHOBe UML, oTiimyaroiascs pacCluMpeHHbIM JUalla30HOM BapUaTUBHOCTH
U ofecreynBaromias CO3MaHHe MHOTOKOMIIOHEHTHBIX apXMTEKTYp JUIs HOBBIX
IIpeIMETHBIX 00sIacTeil;

- QJIrOPUTM OINTHMH3ALUH 3allpOCOB IUIS MAaCCHUBHBIX Ie€TEpPOreHHBIX 0a3
JAHHBIX MOHUTOPHHTA HA OCHOBE MAIIMHHOTO O0y4YeHHs, OTJIMYAIOMiics Ipeol-
pa3oBaHHEM Ha OCHOBE 3alpoca MIO0AJBHOrO CIIOBaps JaHHBIX B JMHAMUYECKUI
CIIOBaph OaHHBIX M 00ECNeYUBAIOIIUI COKpAIlleHHe BPEMEHH HCIIOJHEHHS 3aIpo-
COB M 33JjaHHBIH OanaHCc MeXay 9(P(EeKTHBHOCTBIO 3alIpoca U TOYHOCTBIO;

- UTEpPalUOHHBIH AITOPUTM PEIyKIUHM MHOXKECTBA CLEHApUEB, OTIHYAIO-
IUHCS UCIOJBE30BaHNEM KllacTephu3alyy Ha ocHoBe K-cpenHHMX M obecneuuBaro-
UUH pallioOHaIbHOE MHOXKECTBO IPYIII CLEHApHEB ONepallii U COOTBETCTBYIOLIUE
BEPOSITHOCTH CLIEHApPHEB;

- CTOXaCTHYECKas MOJENb ONTHMAIBHOIO (PYHKUHMOHHUPOBAHUSA IPOrpamMM-
HBIX CHCTEM MOHUTOpPUHIA paclpelesieHHLIX dHepreTHYecKUX CUCTeM, OTJIMYaro-
mascs JMHAMHYECKHM IIepeX0oIoM K JeTepPMUHHPOBAHHOW ONTUMHU3AIUH NIPU pas-
JIMYHBIX CUEHApHSIX JKCIUTyaTallMM Ha OCHOBE MeTOAa CLIEHAapHOrO aHajiu3a H
obecreunBaronias B KOHEYHOM HTOTeE TOBHIIIEHHE JIOIMyCTHMON CpeaHed MOIIHO-
CTH DHEPronoTpeOIeHHs] BMecTe ¢ SHepro3((heKTUBHOCTBIO CUCTEMBEI.

Bce nepeuncienHsle pe3ynbTaThl, IOTyYeHHBIE B paMKax JHCCePTAIIHOHHOM

paboTEI, ABISAIOTCS HOBBIMH U JIOCTOBEPHBIMH M COOTBETCTBYIOT TpeGoBaHusM [To-
noxenus BAK PO.
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TeopeTnyeckasi H NPaKTHYECKasl 3HAYMMOCTb HCC/IEAOBAHUA 3aKIIIOYa-
ercs B paspaboTKe MaTEMaTHYeCKOTO U IIPOrpaMMHOro o0ecrie4eHus BapuaTHBHOM
APXUTEKTYPBI CUCTEM MOHHUTOPHHIA IIPOrPaMMHOI0 O0ecreyeHus Ha OCHOBE Clie-
HApPHOTO MOJIENUPOBAHMs, a TaKKe WHHOPMALMOHHOTO M IIPOrpaMMHOro obecrie-
YeHWs MOJACHCTEM ONTHMHM3AIIMH 3allpOCOB JJISI MACCHBHBIX I€TEpPOreHHBIX 0a3
JIAHHBIX MOHUTOPHUHTIA.

OcHoBHBIE pe3ynbTaThl paboTsl BueapeHsl B OO0 M-Cepsuc (r. Boponex)
TIpU MPOEKTHPOBAHWK CHCTEM MOHUTOPHHTA HMPOTPAMMHBIX CHCTEM, B y4eOHEIH
npoiecc BopoHeKCKOro rocy1apcTBEHHOIO TEXHHYECKOro YHHBEPCUTETa B paM-
KaX IUCITUIUIMH: «BBIYMCIUTENbHBIE MAUIHHBI, CHCTeMBl U ceTn», «MHbopmanu-
OHHBIE CETH W TeJIeKOMMYHHUKAIIMOHHBIE TEXHOJIIOTHMW», & TaK)Ke B paMKax Kypco-
BOI'0 U IUIUIOMHOIO IIPOEKTUPOBAHUS.

TemaTuka padoThl COOTBETCTBYET CIIEAYIOIUIMM ITYHKTaM NacropTa CIIeu-
anpHOCTH 2.3.5 «MaremaTuyeckoe W MpOorpaMMHOE OOeCredYeHHe BBIYUCITUTEIb-
HBIX CHCTEM, KOMIUIEKCOB M KOMIIBIOTEPHBIX ceTei»: m.3 «Mopenu, MeToAbl, ap-
XUTEKTYPBI, AJITOPUTMEI, SI3BIKUA U [IPOTPaMMHBIE HHCTPYMEHTBI OpraHU3allluy B3a-
UMOIEHCTBHS TIPOrpaMM ¥ MPOrPaMMHBIX CHCTeM»; I1. 4. «MIHTeIIeKTyalbHbIC CH-
CTeMBbI MAIIUHHOTO OOydeHHs, ymnpaBieHHs Oa3aMu JaHHBIX W 3HAHWUH, HUHCTPY-
MEHTAJIbHBIE CPeICTBa pa3paboTKu LUGPOBHIX MPOAYKTOBY.

PexomMeHJallHH 10 BHEAPEHHIO.

Pe3ynbpTaThl MCCIIEIOBAaHUS PEKOMEHAYIOTCS K MPUMEHEHHUIO B 3a7a4ax Mo-
HUTOPHUHIA IIPOrpaMMHOr0 obecrieueHus CHCTEM C MACCUBHBIMM I'€T€POT€HHBIMU
JaHHBIMHA [JIs1 TIOBBILICHUS CKOPOCTH 00paboTKU AaHHBIX. Mojenu, METOOBI H ajl-
rOpUTMEI, paspaboranHble B auccepraiuu Koderaposa Makcuma BukropoBrYa
«BapuatuBHas apXuUTEKTypa CUCTEM MOHHUTOPHHIA CIIELIMAIBHOIO IIPOrPaMMHOTO
obecrieuyeHus1 Ha OCHOBE allllapaTa CLEHapHOI0 MOJIEIIMPOBAHUSA, PEKOMEHTYIOTCS
K BHEAPEHHUIO KaK B PErHOHAJIBHBIX CHCTEMax yIIpaBlIeHUs [IPOrPaMMHBIMU CHCTE-
MaMU, KPYIIHBIX ONlepaTopax CUCTEM COTOBOM CBSI3H, TaK U B KOHKPETHBIX OpraHu-
sanmaX: [TAO «Cosse3gue» (r. Boponex), [TAO «LlenTprenekom» (r. Mocksa).

Kputuyeckue 3ameyanus.

1. HesicHo, moueMy OCHOBHO€ BHUMaHHE COMCKATess yAeIeHO MOHUTOPHH-
ry Tpe0OBaHul K IPOrpaMMHOMY OO€CIEUEeHHUIO.

2. BxiroueHHe B CUTYallHOHHYIO MOZeJb (Iy1aBa 2) TakuX CYIIHOCTEH, Kak
cOop MH(pOpMaMKM O MOHHTOPUHIE, arperupoBaHue, GUIBTpalMs/IIPOBEPKa 0~
CTOMHO JIOTIOJIHUTEIBHOTO 000CHOBAHHUS.

3. IlpencrarnenHas B rnaBe 3 BapuaTHBHAsI apXUTEKTypa [Jlsl pelleHull Mo-
HUTOPUHIa MPOrpaMMHOro obecreueHus, Mo 3asiBICHUI0 COMCKaTess, pellaeT 3a-
Jlayy NEeMOHCTPAalUMy TOTro, YTO pa3MyHble OAXO0Abl K MOHUTOPHHIY AEMOHCTPHU-
PYIOT 3HAYUTENBEHOE KOHUEINTYyaJlbHOe COBIIaJIeHNe, AaXKe HECMOTpPS Ha TO, YTO 3Ta
00J1acTh HACTONIBKO pa3HOoOpa3Ha, YTO HU OJIHA OTAe/IbHAsA (YHKIIMS He SIBJIeTCs
YacThIO KAXIOM cucTeMbl MOHUTOpUHTa. HesicHO, B ueM Torjga COCTOUT BapUaTUB-
HOCTBH apXUTEKTYPBHI.

4. TlpencraBieHHas B riaBe 4 vepapxus MpoIecca UCIIONHEHHS 3alpoca B
COCTaBe JEKOMIIO3HIUHU 3alpoca, JOKaIW3aluH JaHHBIX, ITTOGAJbEHON ONTHMH3a-



[{MH U JIOKAJTbHOM ONTHMH3AIMH He SBIISIETCS €AUHCTBEHHON. EcTh M JApyrue Bapu-
aHTBl HepapXuH, KOTOPBIM COUCKATENb HE yAEIHI JOCTATOYHO BHUMaHU.

5. B aBropedepaTe HeZOCTATOYHO pPACKphITA IPHKJIAAHAS MPAKTHYECKast
3HAYMMOCTh, CTOMJIO OBl YCHJIMTH Pe3yJbTaThl NOKa3aTeNbHOH CTaTHCTHYECKOM
uHpopMalue.

3aknovuTeIbHASA OLEHKA.

B nenom kputudeckue 3aMedaHus He HOCAT IIPUHIMITHAIBHOTO XapaKTepa 1
He CHIKAIOT OIeHKH ee 3HaunmocTH. Jucceprauus Koueraposa Makcuma Bukro-
poBHYa SBISAETCA 3aKOHYEHHOH Hay4YHO-HCCIIENOBAaTENIbCKOH padoroH, comepka-
i€l HOBOE pellieHNe BaXXHOH HAyYHO-TEXHUYECKOH poGIeMEl.

OCHOBHEBIE PE3YJIBTATHI JUCCEPTALIMK OMyOIIMKOBaHbI B 13 HayuHBIX pabo-
Tax, B TOM 4Kclie 7 — B U3HaHuAX, pekomeHnoBaHHbIX BAK P® (u3 Hux oaHa — B
KypHasie WOS ¥ OJHO CBHAETENBCTBO O PErMCTpallMu IporpamMmsl Anasa OBM).
[ly6Gnukanuu MoJIHO OTPAKAIOT CONEPIKAHUE THCCePTaLIHH.

Asropedepar MONHOCTHIO OTPaXKaeT OCHOBHOE COJEp)KaHHe IHUCCepTalHH.
Pe3ynbTaThl AUCCEPTALIMOHHOTO MCCIEI0BaHM MpouuId anpobauuio Ha Mexny-
HApOJHBIX U APYTHX TeMAaTUYECKUX KOHDEPEHIMAX U CEMUHapax.

ITo akTyanpHOCTH U30paHHOM TeMbl, TTyOHHe MpOopabOTKH BCEro KOMIIIEKCa
YaCTHBIX 3a7ay, HAy4YHON LIEHHOCTU U MNPAKTUYECKOW 3HAYHMOCTH ITOTYyUEeHHBIX
pe3yIbTaTOB, OOOCHOBAHHOCTH BBIBOJOB M PEKOMEHIALNN, MOXHO 3aKIIOUUTH,
YTO JUccepTalMoHHas pabora coorBeTcTBYeT TpebosanusM BAK Poccun, npens-
SIBJIIEMBIM K KaHIAWJATCKUM JIUCCEPTALUsM I10 ClleUualbHOCTH 2.3.5, a €€ aBTop,
Koyerapos Makcum BHKTOpOBHUY, 3aciiy’KUMBaeT NPUCYKIEHHS YUYEHON CTENEHHU
KaHOoHuoaTa TCXHUYCCKUX HAaYK.

Hacrostmumii oT361B 3aciyinas, ob6cykaeH U 0JJ00peH Ha 3acelaHuH Hay4dHO-
Ttexauvyeckoro Cosera HayuHo-uccae10BaTeIbCKOro MHCTUTYTA BEIYUCIIMTEIBHBIX
koMruiekcoB uM. M. A. Kapuesa, npotokosn Nel ot 10 anpens 2025 r.

Vuensiii cekperaps HTC, k.1.H. ?/‘_%/ « —  E.A. Anekceesa
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