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BeegeHune

B pexkomenpauunm ITU-T Y.3115 paccmaTtpusaeTcs npobnema oTcyTCTBUA apXMTEKTYPbl NS KOOpAWHa-
LMK BO3MOXHOCTEN MCKYCCTBEHHOro uHTennekta (UMW) mexay ceteBbiMK JOMEHaMKW U ONpefensanTca apxu-
TeKTYpHble TpeboBaHus 1 CTPYKTYpa MEXA0MEHHLIX CeTel C ucnons3oBaHuem TexHonoruin MW ana Gyayuwmx
ceTter, Bkntoyan IMT-2020, uenblo KOTOpbIX ABNAETCA JOCTUKEHVE 06LLeR CeTEBON MHTENNEKTYanbHOCTH.
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NPEOBAPUTENbHbLIA HALUOHANbHLIA CTAHOAPT POCCUMACKOW ®EOEPALUMMU

APXUTEKTYPHBLIE TPEBOBAHUA U CTPYKTYPA MEXOOMEHHbIX CETEN
C AICNONb3OBAHUEM TEXHONOIUA UCKYCCTBEHHOIO UHTENNEKTA,
NMPUMEHSIEMbIE ANA BYAYLWWX CETEN, BKNKOYASA IMT-2020

Al enabled cross-domain network architectural requirements
and framework for future networks including IMT-2020

Cpok gevicteua — ¢ 2024—01—01
Ao 2027—01—01

1 O6nactbe npuMeHeHunnA

HacTosAlmiA cTaHgapT ycTaHaBNMBaeT apXMTeKTypHble TpeboBaHusa U CTPYKTYPY MEXOOMEHHbIX CeTel C
MCNONbL30BaHNEM TEXHOMOIMIA UCKYCCTBEHHOTO MHTENNeKTa (Aanee — WHTeNneKTyanbHble ceTH), NpuMeHse-
MbiX Ansa Byayuinx cetein, sknwyasa IMT-2020. v pacnpocTpaHseTcs Ha cnegyollive Bonpochl:

a) NPUHUWIMEI NPOEKTUMPOBaHWA UHTEITIeKTYallbHbIX CETeﬁ;

6) apxuTekTypHble TpeboBaHUA UHTENNEKTyanbHbIX CeTen;

B) apxXuTeKTYpHas CTPYKTYpa WHTENNEeKTyansHbIX CETEN.

2 TepMuHbI U onpeaeneHns

B HacTosWeM cTaHaapTe NpUMEHeHb! cneaylumne TepMUHbI C COOTBETCTBYIOWNMUY OnpeaeneHnamu.
2.1 pomen (domain): CoBokynHOCTb 0BBLEKTOR, CrPYNMUPOBAHHbIX AN ONpeaeneHHon Lenw.
Mpumevyanune —Cm. [1].

2.2 dyHkumoHanbHas abectpakums (functional abstraction): CnocobrocTs 0606w aTh NnoBegeHve cea-

3aHHBIX CYLLHOCTeM, No3BONAILWan UHKancynMpoeaTe 0cO6EHHOCTU HECKOMNBKUX BAPUAHTOB 3TUX CYLLHOCTEN
B OJHY.

MpumevyaHnue — Cwm.[2].

2.3 IMT-2020: CucTembl, CUCTEMHBIE KOMNOHEHTLI M COOTBETCTBYHOLUME TEXHONOIMK, KOTopkle obecne-
ymnsaioT Gonee WKpoKNe BO3MOXHOGTY N0 CPaBHEHWIO C ONWCaHHLIMK B [3].

MpumMmedyaHusa

1 Cwm. [4].

2 B [3] onpegenexsl CTRYKTYpa 1 obuime uenu bygywero paseutua IMT-2000 v ciuctem nocne IMT-2000 gna cetei
paguogocTtyna.

2.4 mawunHHoe obGy4yeHue (machine learning): MNpouece, peanuayollniid BeIMUCANTENbLHLIE METOALI, KO-
TOpbie NpefocTaBnsAlT cMcTeMamM BO3MOKHOCTL 0ByJaTbCa Ha AaHHBLIX UMM HA OCHOBE OnbITa.

MpumevyaHue — Cwm.[5].

2.5 opkectpaTop thyHkuuin mawmHHoro oByuenus (machine learning function orchestrator): llornue-
CKUiA y3en ¢ yHKUWAMM yrpaBreHusi U OpKecTpauuvm y3nos B KOHBefepe MalluHHOro obyyeHus.

MpumeyarHue — Cwm.[6].

2.6 mogenb MawKHHOro o6y4yeHua (machine learning model): Matemarnyeckan MOAENb, koTopas re-
HEepUpyeT BbIBOA, UMK NMpeAcKasaHue Ha OCHOBE BXOOHbLIX AaHHbIX.

Mpumeyvyanune — Cm.[5].

WapaHwe odhuymanbHoe
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2.7 mobunkHasn ceTk (mobile network): Cets, koTopas obecneumBaeT 6ecnpoBOAHONR AOCTYMN K CEOMM
cepBUcam U nogaepxmeaeT MOBUNEHOCTE.

MpumevyaHue — Cm. [7].
2.8 ceteBan thyHkuma (network function): B konTekcTe IMT-2020 dyHkuma oGpaboTtkn B ceTu.

MpumeyaHua

1 Cm. [4].

2 Certesble (hyHKLMKU BKNIOYAKOT, HO HE OrpaHuynBaloTea UMK, MyHKUMOHANEHLIE BO3MOXHOCTW CETEBLIX YaMnoB, Ha-
npvMMep, yNpaeneHWe CeaHcoM, ynpasneine MobuneHOCTED W TPaHCNopTHEIE QYHKLUWMKW, hyHKUMOHANEHOE NOBeAeHWe 1
UHTEpdENCEl KOTOPLIX ONpeasneHs!.

3 Certesble hyHkLUM MOryT BbITh pEANWM30RaHLI HA BIgENEHHOM 060pYA0BAHUN UNW B BUOE BUPTYANUIUPOBAHHLIX
NporpamMmmHblx OyHKLMA.

4 CeteBble hYHKLUM HE CHNTAKOTCA PecypcamMm, HO MOTYT ObiTk peanuaosaHbl ¢ UCTONb30BAHNEM PECYPCOB.

2.9 3aMKHYTbIN KOHTYP (3aMKHYThIA LWMKN, LWKN/KOHTYP ¢ oBpaTtHoin ceasbio) (closed loop): Tun mexa-
HW3Ma yNpaBneHus, B KOTOPOM BbIXOIHbIE AAHHLIE W NOBEAEHWE CUCTEMbI OTCREKUBAKTCA M aHANU3UPYHTCS,
a nosejeHne CucTemMbl KOppeKTUpyeTcAd Takum oﬁpaaom, YTODBLI MOXHO BbINO OOCTUYbL yJ'Iy'-ILIJeHHﬁ nnd go-
CTUXEHWA onpefensieMbsiX Lenen.

MpumevarHus

1 HabniopaTtk, opyeHTMpoBaTLCA, NPUHUMATE pelleHue W AercTBoBaTE (cM. [8],[9]) sBnatoTea npUMEpamMu 3amKHy-
TOrO KOHTYpAa.

2 anMBpaMiﬁ TWUNOB onpegenfAeMblx ueneﬁ ABNAKOTCA ONTUMKW3aLU KA MCNONb30BaHUA CETEBLIX PECYPCOB M aBTOMa-
TU3MPOBaHHOE BbINONHEHWE K obecneueHwe OGCI'Iy}KMBaHHFL L[enn MoryT BriTk onpefeneHdel C MCNONL30BaHWwem Oexna-
PaTHUBHBIX MEXaHWM3MOE.

3 Cucrema MOXET COCTOATL M3 Haﬁopa ynpaenaembix OGBEKTOB, paﬁotmx npoueccoe whnum npoueccoe B CeTH.

2.10 cepeuc paGoTbl Cc gaHHbIMK (data services): CepBUCHI, KOTOpPbIE NPEAOCTABNAKT aBTOPHM30BaH-
HeiM noTpebuTensm BosMmoxHocTu cBopa, 06paBoTku, U3BNEYEHUSA U COBMECTHOMO UCNONb30BaHWMSA AaHHbIX B
npegenax ogHoro AJoMeHa U Mexay JoMeHamu,

2.11 cepBMchl nonyyeHua BeiBoaoB (inference services): CepBKUCbI, KOTOPbLIE NPefoCTaBnNalT aBTo-
pWU30BaHHLIM NOTPEBUTENSM BO3MOXHOCTU NONYyYeHWs BLIBOOOB Ha OCHOBE MoAeNell UCKYCCTBEHHOro UHTeN-
nexTa/MalnHHOro 0ByYeHUA U OaHHbBIX B NPELenax oaHoro JoMeHa Wnny Mexay JOMeHamu.

n puMmedaHne — BoamoxHoCcTH nony4yeHuA BeLIBOOOB BKNKYAKT, NOMUMO NPOYEro, NPOrHo3npoBaHue, Knaccu-
q:)HKBLLHIG‘ aHanna u NpUHATHE QBLLIBHHﬁ Ha OCHOBE TEXHOMorun WCKYCCTBEHHOIO MHTENNeKTa.

2.12 cepBuckl opkecTpaTtopa (PYHKUUI MaWKHHOTo obyyeHuna; cepsuckl MLFO (machine learning
function orchestrator (MLFO) services): Cepeuchl, npegocTaensioume aBTopu3osaHHeim notpebutenam Bos-
MOMXHOCTK OpKecTpaTopa (yHKLMA MalHHOro obyyeHus.

lMpumMmedaHue — B KOHTEKCTe HacToALLero cTaHaapTa U B cooTeeTeTEUM ¢ [10] — [12] cepauchl oprecTpaumu

thyHKLMIA MALIKMHHOTO 0BYHEHWA MOryT MCMONBL30BaTLCA AMNA OPraHW3auUuy cepsncoB paboTsl ¢ AaHHLIMK, CEPBUCOB 0BY-
YeHWA 1 CepBMCOB NonyYeHWA BeIBOOOB.

2.13 cepBuckl oby4enuna (training services): Cepsuckl, KOTOpbIE NPEAOCTaBNAIT aBTOPU30BaHHLIM
notpebGuTenam BO3MOKHOCTA 0BYy4YEeHWs MOAEnen MCKYCCTBEHHOIO MHTenNneKkTa B pamMmKax 04HOro gomMeHa
n/unn Mexay LoMeHaMu.

3 CokpaujeHun

B HacTosuwem CTaHoapTe npuMmeHeHbl cnegyuiMe cokpaweHusa:

A — WCKYCCTBEHHbIN MHTENNEKT;

MO — MalMHHoe oby4eHne;

MLFO — opkecTpatop dyHKUMIA MawnHHoro oby4erus (Machine Learning Function Orchestrator);
O&M — opkecTpauns u ynpaenerHue (Orchestration and Management);

QoS — kavecTBo o6cnyxkusaHna (Quality of Service);

SBI — cepBUCHbIR MHTepdeic (Service Based Interface);

SLA  — cormaweHwue 06 ypoeHe obcnyxueaHua (Service Level Agreement).
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4 CornaweHus no TEPMHUHONOIMM

B HacToswem cTaHgapTe:

- kniovyesoe cnoso «TpebyeTca» ykaawiBaeT Ha TpeboBaHve, KOTOpoe OOMKHO CTporo cobnwopareca U
OT KOTOPOro He JOMNYyCcKaeTcsA HUKakvMX OTKNOHEHWI, ecrnv TpebyeTcs COOTBETCTBUE HAcTOALLEMY CTaHaapTy;

- Knwd4yeBoe CrNoBO «pEKOMEeHOYEeTCH» YKa3bliBaeT Ha MNoNoKeHWe, KOTOpoe O0NnyCKaeT OTCTynneHne ot
TpeboBaHus, He aBnsAeTca obsasaTenbHbiM. Takum obpasom, 3To TpeboBaHWe He obA3aTenbHO AOMKHO NpU-
CyTCTBOBATH, YTOGbI 3851BUTb O COOTBETCTEBUM,

- KMueBble CrnoBa «MOXeT (hakynsTaTMBHO» YKa3kIBaKT Ha (hakynsTaTUBHYIO PeKoMeHaaLUuio, koTopasn
Aonyctuma, He nofgpasymesas npu 3ToM TpeboBaHus. 3TOT TEPMUH He NOAPAa3yMEBAET, YTo peanusauus no-
CTaBLUMKa [0MKHA NPejoCTaBNATE BO3MOXHOCTE 1 aTa (DYHKUMSA MOXET ObITh JOMONHUTENBHO BKIHOYEHA ce-
TeBbiM ONEePaTopoM/NOCTABLMKOM cepBUCOB. CKOpee, 3TO 03HaYaeT, YTO NOCTaBLLMK MOXET A0NOMHUTENBHO
NpeaocTaBuTh MYHKUMIO U NPW 9TOM 3asBUTh O COOTBETCTBUM AaHHOMY CTaHaapTy.

B HacToAulem cTaHaapTe cepsuckl, onpedeneHHbie kak cepBuckl paboTel ¢ AaHHLIMU, ceperckl obyye-
HUA, cepBUCHI Nony4eHus Boisogos u cepeucel MLFO, 0bbiuHO kBanuduuupyoTea kak MUA-cepeucel.

5 06WwKMe NnonoXxeHMsA

CeTi npoaomkaloT pa3sBuBaThCA U cTaHoBATCcH Gonee afanTUBHbIMW Bnarofapa BHEAPEHWUID Takux
TEXHU!‘IDI’HI?I, KaK CermeHTMpoBaHuwe ceTen un nporpaMmMupoBaHre ceTen. O,E{HBKD yBenuyeHume rMBKoCTU CeTu
TaloKe 03HaYaeT yBenuYeHWe CNoKHOCTY ynpasneHus. B HacTosee BpeMs oTpacne yaenset bonbwoe BHM-
MaHWe PasBuTU KOMMYHUKAUMOHHLIX YHKLUWA 1 nepegadyv nHopmauunn, 1 CyLWecTBYET OTHOCMTENLHO 3pe-
nas skocuctema. YTobkl MCNoNL30BaTE NOBLILEHHYIO TMBKOCTE ceTh AN yaoBneTBopeHus notpebHocTew, oT-
pacnb Takxe yaenset Gonblue BHUMaHWA aHanuMay BCei ceTu, BKNoYas nenons3oBaHue TexHonorii MA/MO.

CeTb IMT-2020 cOCTOUT M3 AOMEHOB C PA3NWYHBIMKU (DYHKLMOHANBHBIMM BO3MOXHOCTAMN, BKNOYasA 00-
MeH ceTu gocTyna, gomeH 6a30Boi ceTh, AOMEH TPaHCNOPTHOM CeTH, AOMEeH YNPaBNeHUs CeThbo, JOMEH OpKe-
CTPOBKW M YNpaBrieHa CeTEBbLIMIW CEPBUCAMI M [IOMEH yNipaenenns genossiMn npoueccamu. Kaxabin goMmeH
UMeeT (hYHKUNOHAMNBHbLIE BO3MOXHOCTY, HE3aBUCUMbIE OT OPYrUX AOMEHOB, HO OH TakKe B3aMMOAeNCTBYeET C
Apyrumn gomeHamu (hyHKUUM MEXOOMEHHOTo coTpyaHuyecTsa). MexgomeHHoe coTpyaHU4ecTBo Heobxoau-
Mo Ang obecnedyeHus obllen ceTeBO MHTENNEKTYanLHOCTH.

Psag opraHmaauvia unv rpynn no cTaHgapTuaaumn onpegenaT TpeboBanna, CTPYKTYPbI, apxuTeKkTypsl U
peleHa B COOTBETCTBUM CO cCBOMMM oBasaHHocTaMKM. OgHaKo B TeKYLWX cneunuKaumax He YYnuTeIBaTCA
OoMmkHbIM 06paszam cyHkuMK, obecnednsanLe MEXOOMEHHY KOOPAWMHALWIO U UHTErpaLnilo BO3IMOXHOCTENR
WCKYCCTBEHHOrO MHTENMNeKTa B pa3nn4HblX CETEBbIX AOMEHaXx.

B HacTosiemM cTaHgapTe paccMartpueaeTca npobnema OTCYTCTBMA apXMTEKTYPHBIX PeLueHUid 4Ns Koop-
OVHALWW BO3MOXHOCTEN MCKYCCTBEHHONO UHTENNeKTa MexXny TeKyWMMn ceTeBbiMM JOMEeHaMK u onpegens-
KTCH apXUTEKTYpHbIe TpeboBaHWs 1 CTPYKTYpa MEKOOMEHHbIX CETEN, HanpaBneHHbIE Ha CO3AaHue Mexao-
MEHHOI UHTENNEeKTyanLHon ceTu ana byaywux ceten, sknodas IMT-2020.

6 MpuHUMNBI NPOEKTUPOBaHUA

Llensto pa3paboTkM apxXUTeKTYPHOI CTPYKTYPLI MEXA0MEHHON UHTeNneKTyansHon cetn aanaeTca nog-
AepxKa MHTENNEeKTyanbHoM CEeTH, KOTOpas MOXEeT peann3oBaTb MeXOAOMEHHOe B3avMOAeWCTBINE NPpKU coXpa-
HEHWM aBTOHOMUKM BHYTPKU gOoMeHa. B atom pasgene onpedensaoTcs NPUHUMNBI, NpUMEHUMbIE MR NPOeKTH-
POBaHWA MEXOZOMEHHON MHTENNeKTyansHoM apXnTeKTYPHOW CTPYKTYPbI.

MpUHLUMNBI NPOEKTUPOBAHKS.

B) OHBPEHMDHHE{H He3aBMCMMOCTEL OOHOIO AoOMEHa

3T0T NpyHUMN obecneunBaeT onepaUMoHHY He3aBUCUMOCTE KaXkaoro ceTeBoro gomena IMT-2020. Ha-
npuMmep, napameTpel KoHdUrypaumMm gomeHa 6azoBoi ceTM MoryT BbiTe ONTUMM3UPOBaHLl B COOTBETCTEWW C
pesynsTatamy 3aMKHYThIX KOHTYPOB, BHYTPEHHUX ANA AoMeHa bazosoid ceTw, 6e3 B3aumoaeicTBua ¢ ApyruMi
AOMEeHaMN.

6) MexpomMeHHOe COTPYAHUYECTBO

3TOT NPUHUMM NO3BOMAET NOAAEPKMBATE COTPYOHWYECTBO MEXAY PasnMYHbIMK CETEBLIMU AOMEHaMK
IMT-2020 ¢ ucnons3oBaHnem Gonee yem ogHoro MIN-cepeuca. Hanpumep, korga cepBuckl paboTel C AaHHbI-
MK, CEPBNCEI 0OYHEHNS MW CePBMCHI NONYHEHMs BbIBOLOB B O4HOM JOMEHE He MOTyT YAOBNETBOPUTL 3anpoc
I'IDTpeBHTBHFl cepBucd, MOXeT ObITh EaﬂBﬁCTBOBaHD MEXOOMEHHOE COTPYOAHWNYECTBO.
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B) ABTOomatmMaauns

3TOT NPUHLLMN NO3BONSIET KaXOoMy ceTeBomy AomeHy IMT-2020 nopgepxunBaTb aBTOMaTU3UMPOBaHHLIE
YHKUUM, T. €. CBOAS K MUHUMYMY py4YHOE BMelUaTenbCTBO. 3TOT NPUHLIMM MOXET NMPUMEHATLCS, HO He orpa-
HVYMBaeTCs, YNpaeneHnem 1 OpKkecTPOBKON.

r) OyHkUKMOHanbHas abcTpakyms

3TOT NpWHUWN no3BonsaeT ceTeBoMmy AomeHy IMT-2020 saHMmatbca peanva3aunein CBOUX BHYTPEHHWX
hYHKUMK, 3allMian npyv 3TOM CNOXHOCTb PYHKLMUIA cHapyxuM. DyHKUMOHaNbHas abcTpakumsa paccMaTtpuba-
eTcA Kak Ba)KHbIf MPUHLKN, KOTOPLIA HeobXxoaWmo NopgaepKusark B criydyae MeXgoMeHHOro CoTpyaHUYecTsa.

A) PacnpegeneHHbIil MHTENNEKT

3TOT NPUHLIWN NO3BOMAET PA3BEPTLIBATL MHTENNEKTYaNnbHbIe MYHKUWMK B 0BbEKTAX pasniiHbIX LOMEHOR
ceTu IMT-2020.

MpumeyaHune — Pa3gepTuiBaHWe MHTENNeKTYanbHbIX OyHKUMIA B 0ObekTax Ha rpaHuue cetu IMT-2020 moxer
MMETh pellatollee 3Ha4YeHne Ana noTpetuTenein Cepencos Ha rpaHnue;

e) CoBMecTHOe Ucronb3oBaHne cobpaHHbIX JaHHbIX

3T0T NPUHLMA No3BonseT WCNonb3aosaTh AaHHbIe, coBpaHHbie B JOMeHe, HeckonbkiuMin MIN-cepercamm
BHYTPU AOMEHa UMK Mexay AOMEHamu. ITOT NPUHLIMA MOXET NMPUMEHATLCS B Cnyyae ofHOAOMEHHBLIX UMK
MENA0MEHHLIX 3aMKHYThIX KOHTYPOB.

¥) 3awmTa nepcoHanbHbLIX AaHHbIX M 6e30MacHOCTb

3T0T npuHUMn obecneynBaer Haanexailee cobniogeHue Npasun U NONUTMK, CBA3AHHBIX C KOHMUAEH-
umnanbHOCTB 1 Ge3onacHoCTbI0 AaHHbiX. Hanpwmep, 3T0T NpUHUKMN NPYMEHSETCs nNpu obMeHe AaHHbIMK
Mexay ooMeHaMu.

7 ApXUTEKTypHble TpeboBaHuUA

B atom pasgene onuceiBalTcA TpebOBaHMS K apXMTEKTYPHOWN CTPYKTYpPe MEXOOMEHHON WHTenneKTy-
ansHoW CeTn Ha OCHOBE NPUHLMMNOS, onpeaeneHHbIX B pasgene 6.

741 TPBGOBBHHFI K OQHO4OMEHHbLIM U MeXOOMEHHBIM 3aMKHYTbIM KOHTYpaM

APXHTEKTYPHQR CTPYKTYpa MEKIOMEHHOH HHTeﬂﬂeI{TyaﬂbHOﬁ ceTu Heobxogmma ons noanepKKkn oaHo-
AO0OMEHHBIX U MeXOOMeHHEIX 3aMKHYTBIX KOHTYPOB.

MpumevyaHue — C nomMoLbo Bo3moxHocTen NI 3amkHy ThIe KOHTYPBI MOTYT noaaepxuneats MW-cepeucel, oc-
HOBaHHbIE Ha (hyHKUMOHanbHOM aboTpakumn, a Tawke Ha MEKOOMEHHOM COTPYOHNYECTBe.

7.2 TpeboBaHuA K cBopy AaHHbLIX

APXUTEKTYPHasA CTPYKTYpa MEeXA0MEHHOW WHTENNeKTyanbHoW cetn Heobxoanma ans noagepxkn cbopa
AaHHbIX M3 pasHbIX JOMEHOB.

MpumMedaHue — [pUMeps PA3NUYHbLIX TUMOB AaHHLIX BKMIOUYaOT CUrHansHY0 MHOopMaLWio, NoTokK Tpadhuka,
KypHanb!, KoHurypayum,

ApXUTEKTYpHAA CTPYKTYpa MeMA0MEHHOW UHTENNEKTYansHOM CeT HeoBxoauma Ana NoaaepHK Aeny-
NAMKALUUN U3BLITOUHBIX AHHBIX, COBpaHHbIX U3 PA3HEIX JOMEHOB.

ApXUTEKTYpHaa CTPYKTYpa MEeXAOMEHHO! UHTeNmneKTyansHoW ceTu Heobxoanuma Ans noaaepxku cbopa
A8HHBIX B pEXMMe pearibHOro spemMeHn 1 B aBTOHOMHOM peXuMe M3 pa3HbiX J0MEHOB.

7.3 TpeboBaHWA K XpaHEeHUIO AaHHbIX

ApXWTEKTypHasa CTPyKTypa MeXOOMeHHON UHTENNeKTyansHon ceTw Heobxoanma Ans nogAepKKu xpa-
HEeHVS JaHHbIX PasnUYHbIX TUMOB, TakUX Kak CTPYKTYPUMPOBaHHbIe AaHHble U HECTPYKTYPUPOBAaHHbIE JaHHbIE.

ApXUTEKTYPHAS CTPYKTYPa MEXAOMEHHON UHTENMEKTYarbHOW ceT HeobxoaumMa Ans NOAAEPHKWU pac-
NpeaeneHHoro XpaHeHna AaHHLIX B Pa3HbIX JOMeHaX.

7.4 TpeboBaHnAa K obpaboTKe AaHHbIX

ADXATEKTYPHAs CTPYKTYpa MEXOOMEHHOW UHTENNEKTyanbHOMW ceTn Heobxoanma ans noanepxkn obpa-
BGOTKM OaHHbIX, KOTOPasA MOXeT BbiTh NPeAocTaBeHa ANA 0AHOro AOMEeHa UMM MeXay JOMEeHaMMu.

O6paboTka gaHHbIX BKMoYaeT B ceba OYUCTKY daHHbLIX, arperaunio AaHHbIX, acCoUMaLvi OaHHBIX W
pasMeTKy OaHHbIX.

4
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MpuMeyaHus

1 lNoA 04MCTKOR AaHHbIX NOHUMAETCA yaaneHWe HeEpeneBaHTHLIX AaHHbIX W AyGnukaTos B ucxoaHoMm HaBope pax-
HiIX, CTNAXWBAHWIO 3aLUYMNEHHEIX AaHHBIX, BOCNONHEHWW OTCYTCTBYIOWMX 3Ha4YeHWA 1 ycTpaHeHwn Beibpocoe (om. [13]).

2 Mog arperaunen gaHHbIX NOHUMAETCH WHTErpauua HeobpaboTaHHbIX OaHHbLIX B COOTBETCTBMM C TpeboBaHusamm,
TaKUMK KaK rpynnupoBKa AaHHLIX OOHOMO U TOrD e CeaHca W/UMK OAHOro U TOrD JKe Nonb308aTens WK oOHOro U Toro
e Nepuoaa BpemMeHi.

3 MNop accounMauMen OaHHBIX NOHUMAaEeTCA WHTerpauMa COOTBETCTBYIOWMX AAHHBIX M3 PA3HbLIX MECT U MOMEHTOB
BpemeHu cBopa B COOTBETCTBUM C TpeBoBaHUSMU.

4 Mog pasmeTkon SaHHbIX NOHUMAaETCH MapkupoBEKka o6yualoWwmnX JaHHBIX B COOTBETCTBUN ¢ TpeBOBaHNAMM MaLLnH-
HOro 0By4eHus.

7.5 TpeboBaHuna K obecne4eHnto Bugumoctu M-cepencos

ApXUTEKTYPHAA CTPYKTYPA MEXAOMEHHON UHTENNEKTYANbHOW CeTh Heobxoauma Ana NOAAepKKU CTaH-
[apTHbIX MHTepdercos ona obecneYeHnsa BUAUMOCTU MA-CepBUCOB B OOHOM UMK HECKOMbKUX JAoMeHax (T. e.
W -cepercoB, MCMONbL3YEMbIX B HECKONBKUX OMEHax).

7.6 TpeboBaHwuA K coBMecTHOMY 0by4eHniO

ApXUTEKTYpHasa CTPYKTypa MeXOOMeHHOW ceTW HeobxofuWma ANA NOAAepKM pacnpefeneHHoro co-
BMECTHOro 0byyeHus B Npegenax ofHOro SOMEHA UMW Mexay doMeHamu (HanpumMep, nogaepkka denepa-
TMBHOrO 0By4eHus, cm. [14]).

ApXUTeKTypHas CTPyKTypa MeXAOMEHHOW MHTeNnnekTyanbHoN ceTu Heobxoguma ONns NogdepX KU pac-
npeneneHHoro OGYHEHHH C nepeHocom B OAHOM OOMEHE NNk Mexady JoMeHaMn (HBHPHMGP, nognep:xka Oﬁy—
YeHus ¢ nepeHocom, oM. [15]).

7.7 TpeboBaHMA K 6e30MacHOCTM U 3aLMTe NEPCOHANbHbIX AaHHbIX

ApPXWUTEKTYPHAA CTPYKTYpa MEXOOMEHHOW MHTENMNeKTyanLHoW ceTu Heobxoanma Ana nogaepwkn ynpas-
NEeHUs QOCTYMNOM K XpaHUNUILY AaHHbLIX B OAHOM OOMEHE WM MexXay AoMeHamu (T.e. cepBuchl paboThbl ¢ gaH-
HEIMU, MPUMEHSIEMbIE B HECKONbKUX JOMEHaX).

ApXUTEKTYpHaR CTPYKTYpa MEXAOMEHHOW WHTEMMeKTyanbHOW ceTn Heobxoauma ANs NoaOepkKu
ynpasneHus AocTynom k MK-cepeucam B o4HOM AOMEHE vunu Mexgy AcMeHaMmu (Hanpumep, nogdepxka
NWN-cepBUCOB B HECKOMbLKMX AOMEHAX).

ApPXUTEKTYPHasA CTPYKTYpa MexAOMEHHOIN WHTennekTyansHol ceTu Heobxoguma Ana Noadepxku 3a-
WK POBAHHOW Nepeaayn NepcoHanbHbIX AaHHLIX MeXay AOMeHaMW U 3allMdpoBaHHOMO XpaHeHUsa nepco-
HanbHbIX AAHHBIX B KBKIA0M OOMEHE.

ApXUTEKTYpHAA CTPYKTYpa MEXOOMEHHOW UHTENNEKTyanbLHON ceTu Heobxoauma ans noaaepxki obHa-
py)KeHWUs U NpeAocTBpalLleHWA HecaHKUMOHMPOBaHHOMO AOCTYNA W aTak B KaXA0M AOMEHE.

ADXUTEKTYpPHAA CTPYKTYPa MEKOOMEHHOW WHTENNEeKTYansHoW ceTu Heobxoauma Ans nNoaaepkKM Bo3-
MOXHOCTeil 3allUThl NepcoHanbHLIX AaHHLIX B Npeaenax OfHOro Wi HecKonbkix AOMEHOB (T. e. cepBuchl
paboTbl C AaHHBIMM, MCMOMb3YeMble B HECKOITbKMX [OMEHaX).

8 ApxuTeKTypHas cTpykTypa

8.1 O630p apXUTEKTYPHOMU CTRPYKTYRbI

8.1.1 ®yHKUMOHANBHLIE YPOBHM

PyHKUMOHaNbHOE MHOMOYPOBHEBOE CTPOEHWE apXMTEKTYPHON CTPYKTYPbl MEXOOMEHHOW WHTennexkTy-
anbLHOoN CeTw, Kak NokasaHo Ha pyucyHKke 8.1, cogepxuT YyeTbipe YHKLUMOHANbHbLIX YPOBHS: YPOBEHbL CETeBbIX
hyHKLWK, YpOBEHb YNpaBneHnsa CeTbi0, ypOBEHb OPKECTPOBKK M ynpasneHusa (O&M) ceTeBbiMu cepBucamm 1
YPOBEHDb YNpaBneHus OenoBbiMW NpoLeccamMm.

Ka}Kﬂblﬁl CDYHKLI,MOHBJ'Ibelf‘F YPOBEHb BKMOYAET B cebs OO0WH MNW HECKOINbKO AOMEHOB C coBCcTBEHHLIMK
0BnacTeio NPUMEHEHWA U LensMK.

MpumMmeyvyaHue — XoTs 3T0 U HE MOKA3AHO Ha pUCyHke 8.1, HA YPOBHE OPKECTPOBKM W YNPABNEHWA CETEBLIMU
CEepBNcaMK 1 Ha YPOBHE YNPaBIeHs AeNOBLIMU NPOLECCAMM MOXKET CYLIECTBOBATE HECKOMBKO JOMEHOB.



MHCT 846—2023

YpoBeHb yrpaeneHna

OMEeH yNnpaenedHda 4enoBbiMiA NpoUueccamMM
A yh A poti AEenoBLIMU NpoLeccamu

YpoBeHb OpKecTPOBKU
[omeH OpKeCTPOBKW W yNPABNEHWA CETEBBIMU CEPBUCAMMN v ynpaenexmns (O&M)
CeTeBLIMM CEPBUCaMU

LowmeH ynpaeneHus 1 [omeH ynpasneHus 2 s [omeH ynpaeneHus N YpOBEHb YpaBnNeHus CaThio

Homen 2 - DomeH N YpoBeHb caTeBkIxX OYHKLWA

3
Y

OomeH 1

~—p — B3aVMOJEMCTENE MEXOY AOMEHAMM

PucyHoK 8.1 — ®yHKUMOHANLHOE MHOMOYPOBHEBOE CTPOSHUE ApXMTEKTYPHOW CTPYKTYDEI MEXOOMEHHON
WHTENMEeKTYansHoW cetn

WNHTepdeicel mexay pasnuyHbiMU YPOBHAMMU Ha pUcyHKke 8.1 ABNAKTCA AByHanpaeneHHbiMU. B3au-
MOLENCTEBNA Yepe3 3TV uHTepdencel BKNoYawT B cebs nepegady oTY4ETHOW MHGOpPMauuM 0 CeTH C HIKHEro
YPOBHA Ha BepXHWA YPOBEHb, nepefady MHCTPYKUUA MO (PYHKLUMOHUMPOBAHWKI CETU C BEPXHErc YPOBHS Ha
HWXHWIA YpoBeHb 1 ABYyHanpaeneHHoe B3aumogeincteve M-cepeucos.

3Ta CTPYKTypa corfiacyetca ¢ NpuHuMnamMm NpoeKTMpoBaHuA, ykasaHHelMK B pasgene 6:

- HA YpOBHe CeTeBbiX (hyHKUMIA 0BecneunBalnTcs ceTeBble CoeaUHEHUs U ceTeBble yHKUMK. YpoBeHb
ceTeBblX (DYHKUNIA MOXET BKNOYaTh B ce0s MHOXKECTBO CETeBbIX JOMEHOB, HaNnpUMep AOMEH ceTh gocTyna,
AOMEeH TPaHCMOPTHOW ceTu k AomeH Ba3osoi ceTu,

- YPOBEHb yNpasneHus ceTbio NpeaHasHavyeH ANA YNpaBrneHna KOHKPeTHLIM JOMEHOM CeTW. YpoBeHb
ynpaeneHus CeTbi MOXET BKM4aTb B cebs HECKONbKO AOMEHOB YNpaBneHusl CeTbio, Hanpumep AOMEH
ynpaerneHud CeTeld OCTYNa, AOMEH yripaBneHWnd TpaHCI’IOpTHUf’I CEeTbH) U JOMEH YNpaBneHud HasoBon CEeTbH);

- YPOBEHbL OPKECTPOBKU W YNpaBneHus CeTeBbIMW cepBucaMiu obecnedMBaeT CKBO3HYHK OPKECTPOBKY W
ynpasneHue CeTeskIMK cepeucamu;

- YpOBEHb ynpasneHus AenoebiMK npoueccamu obecneynsaet ynpaeneHne yposHemMm obenyxusaHus.
YpoBeHb ynpasneHus fenosbiMu npoueccamu npecbpaayet TpeboeaHus nons3osatenei B TpebosaHua k op-
KECTPOBKE W YNPaBleHu CeTEBLIMW CepBMCcCamn, KOTOpbie 3atem packnaibiBalTcsa YPOBHEM yrpasneHus
ceTbio Ha KOHUrypauum ans ypoBHSA ceTeBblX yHKLNA.

8.1.2 3aMKHYTbIe KOHTYpPhbI

3aMKHYTLIA KOHTYP, B COOTBETCTBUM C ONpefeneHnemM, NpueeeHHbIM B pasgene 2, npeactaensaeT co-
6o TUN MexaHuama ynpaeneHud, B KOTOPOM BbIXOOHbIE AdHHbIE W NOBedEHWE CUMCTEMBI OTCNEXWUBAHTCA WU
aHanusnpyloTcs, a NoBeJeHue CUCTeMbl KOPPeKTUPYeTCH TakuM 0Bpas3om, YToBsl MOXHO BbIN0 A0CTUYE YYyY-
LUEHWA B HANPABNEHW oNpefenseMblX Lenen.

3aMKHYThLIE KOHTYPLI peanusyloTes yHKUMAMK BHYTPU Ka&XXOOro AOMeHa (BHYTPEeHHUE 3aMKHYThIe KOH-
TYpbl), 8 TAKKE MeXay AoOMEHaMUN (MEXOOMEHHbLIE 3aMKHYThIE KOHTYPBI), COCEAHMUMK YPOBHAMU UNKU HECMEX-
HBIMW YPOBHAMM,

B kagom foMeHe MOXET pasmellaTbCa OQWH MM HECKOMNBbKO 3aMKHYThIX KOHTYPOB (O4WH UMW HECKOMb-
KO BHYTPEHHWX 3aMKHYThIX KOHTYPOB MMM, YACTUYHO, OAUH MM HECKOMbKO MEXAOMEHHbIX 3aMKHYTBIX KOH-
TYpOB).

8.1.2.1 BHyTpeHHWE 3aMKHYThIE KOHTYPbI
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Ha pucyHke 8.2 nokazaHo npeacTaBneHne apxXuTeKTYPHOW CTPYKTYPbl MEXOOMEHHOW MHTeNneKTyan.-
HOWM CETU C BHYTPEHHNUMMW 3aMKHYTBIMW KOHTYpamu.

=
YPOBEHb YNpaBneHns
JomeH ynpaeneHns AenossIMi NPoLeccamm 6 rOBLIN SO BEEaN

A

Y

. YPOBEHE OPKEGTPOBKM
[omMeH OpKecTpOBKM U YNPaBNeHUsa CETEBbIMU CEPBUCaMU 1 ynpasnexnus (O&M)
o CETEBLIMW CepBMcamMn

i

A
‘\

|
Y

Y
@ < @ YpoBEHE CETEBLIX YHKUMA

— o
- Fou

Nomen ynpaeneHus 2 YpoBeHE ynpaeneHna ceTkio

[omen ynpaenedusa 1

NomeH 1 =

~a—=— B32MMOOEVICTBINE MEXAY AOMEHAMM; (:) — BHYTPEHHUA 3aMKHYTHIR KOHTYP

PucyHok 8.2 — Bua apXuTEeKTYPHOW CTPYKTYPEI C BHYTRPEHHUMU 3aMKHYTEIMW KOHTYpamu

Huxe npuBedeHbl NMpUMepbl WCMOMb30BaHWMA BHYTPEHHUX 3aMKHYTBIX KOHTYPOB AN pPasfuyHbIX
YpOBHE:

- Ons ceTeBoro yHKUMOHANBHOIO YPOBHA MEXaHW3Mbl yrpaBneHus neperpyakoin moryT BeiTe peannso-
BaHbl M0 3aMKHYTOMY KOHTYPY C NOMOLLI aeTomMaTtusaummn u Un;

- NS YPOBHSA YNPABMNEHWUS CEThI0 MeXaHu3Mbl 0BHapyKeHWA 1 BOCCTAHOBNEHUSt CeTH MoryT BbiTh pea-
NW30BaHbl G MOMOLLbIO 38MKHYThIX KOHTYPOB C MOMOLLLI0 aBToMatnaaunn n UW;

- 0N YPOBHsi OPKECTPOBKM U YNpaBneHns CETEBbIMU CEPBMGCAMM MEXaHW3Mbl aHanM3a NpoM3BoauTENb-
HOGTU M ONTUMWM3ALUWMN GETEBBIX CErMEHTOB MOrYT DbiTh peanu3oBaHbl G NOMOLLbLK 3aMKHYTLIX KOHTYPOB G
NOMOLLbI0 aBTOMATU3ALMKN U UCKYCCTBEHHOIO MHTENMNEKTA;

- ONSs YPOBHSA YNpaBneHWs OenoBsIMW NpoLeccamy MexaHW3Mmbl aHanusa v onTuMMU3auumn obenyxuea-
HWA Nonb3oBarenen MoryT ObITe peanu3oBaHbl N0 3aMKHYTOMY KOHTYPY C MOMOLLbIC aBTOMAaTU3aLunn u MCKyc-
CTBEHHOMO MHTENMeKTa.

8.1.2.2 MexOoMeHHbIe 3aMKHYThIE KOHTYPbI

a) MexaomeHHbIe 3aMKHYThIE KOHTYPLI MeX/1y COCeAHUMW YPOBHAMMU

Ha pucyHke 8.3 nokasaHo NpeacTaBneHne apxXUTeKTYPHOW CTPYKTYPBl MEXOOMEHHOR MHTenneKkTyank-
HOW CETW C MEXAOMEHHbLIMW 33aMKHYTHIMU KOHTYPAMU MEXAY COCEAHUMK YPOBHAMMN.

Hwxe npusefeHsl NpYMEpb! UCMONbB30BaHWA MEXA0OMEHHBIX 3aMKHYThIX KOHTYPOB ANA pasnuyHbIX KOM-
BUHALWIA CMEXHLIX YPOBHER:

- ONA MEXOOMEHHbIX KOHTYPOB MEXKAY YPOBHEM CETEBbIX (PYHKUUI 1 YPOBHEM YNpaBIieHUs CETbH Me-
XaHW3M aHanuaa nepeonpuYuH cbos ceTr MoXeT DbiTk peannaoBaH G NOMOLLLI 3aMKHYTLIX KOHTYPOB B @B-
TOMaTH3MPOBaHHOM peXxuMe W ¢ ucnons3osaHuem M. Ha ypoeHe ceTeBbix dhyHKUMI MOXHO OTCREXUBATH
knioyeeble nokazatenu adpcekTuBHocT (KPI) ceTeBbix hyHKUMI 1 BBIABNATE aHOMarnbHble NokasaTtenu Ha
ocHoee WA-cepeucor. PeayneraT aHanu3a Ha ypoBHe ceTeBblX (hyHKUMIA MOXKHO WCNONbL30BAaThL HA ypoBHE
yrNpaeneHwus ceThio;
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PucyHok 8.3 — Bug apxMTEeKTYPHOW CTPYKTYPL! C MEXOOMEHHLIMU 3aMKHYTBIMKW KOHTYpamMu
MEMNOY COCEAHUMN YPOBHAMM

- ONA MeXOOMEeHHbIX KOHTYPOB MeXay YPOBHEeM yrpasreHus CeThi) W YPOBHEM YnpaBneHus U opKe-
CTPOBKW CETEBLIMU CEPBMCAMU MEXaHW3M ONTUMWU3aLUM OPKeCTPOBKKW CETEBOTO CEerMeHTa MOXeT ObiTh pea-
MM30BaH C MOMOLLBI 3aMKHYThIX KOHTYPOB C MOMOLLBI asToMatu3aun u MW, Ha ypoeHe ynpaeneHus ceTbio
MoxeT BbITb obecrnedeH aHanu3 NPOU3BOOUTENEHOCTH CETEBLIX CErMEHTOB Ha ocHoBe MW-cepeucos. Pesyrib-
TaT aHanusa Ha ypoBHEe yNnpaBreHus CeTbio MOMHO MCMOMb30BaTh HA YPOBHE YNpaBreHus U OpKeCTPOBKM
CeTeBbIMW CepBUCAMMU;

- ONS MEXZOMEHHbBIX KOHTYPOB MeXay YPOBHEM YNpPaBreHUs CETEBbIMW CEPBACAMWU W YPOBHEM OpKe-
cTpaummi U ypoBHEM YnpaeneHsa 0eoBbIMU NpoLeccam MexaHuam npeobpasoBaHis v ONTUMU3aLUn corna-
weHna ob ypoeHe obcnyxueanua (SLA) ceTeBoro cerMeHTa MoxeT ObiTh peann3aoBaH ¢ NOMOLWbIO 3aMKHY ThIX
KOHTYPOB C MOMOLLILIO aBTOMATU3aLMu 1 UCKYCCTBEHHOIO MHTeNneKTa.

MpumedaHue — B kadecTse NnpuMepa peanusaLumn 3Toro MexaHu3mMa B kadectae uHcopmMauum SLA ans ceasun
MeMQy KIMTMEHTOM CETEBOID CerMeHTa 1 NOCTaBLUMKOM CETEBOMD CErMeHTa MCNones3yeTcs WwabnoH obwero cermeHta GSMA
(cM. [16]). 31a uHdopmauma oTobpaxaeTca B napaMeTpbl CETEBLIX aTPUBYTOB M MCNONb3YETCA B KAYECTBE BXOAHbIX daH-
HbIX ANs MOfenu ceTesbix pecypcos (cm. [17]).

6) MexnomeHHble 3aMKHYThIE KOHTYPbI MeXdy HECMEKHbIMI YPOBHAMY
Ha pucyHke 8.4 nokaszaHo npedcTaBneHWe apXUTEKTYPHOW CTPYKTYPbI MEXKAOMEHHOMW MHTEennekTyanb-
HOM CETU C MeXAOMEHHBLIMW 3aMKHYTHIMU KOHTYPaMKU MeXy HECMEKHBIMWU YPOBHSIMU.

I pumevyaHue — SEMI{HYTHB KOHTYpPbI, NOKa3aHHble Ha pUCYHKe 8.4, asnawTca npyuMepamiu, nokaaHHbIMW B
WINNOCTPAaTUBHEIX LENAX. MexgoMeHHBIA JAMKHYThIN KOHTYP MOMET OXBATbIBATh OOWH WMWY HECKONbKO JOMEHOE B BOBMNE-
YEHHBIX CNoAx.

HwKe nprvBedeHsl MpUMepsl NCNONb30BaHUA MEXOOMEHHbIX 3aMKHYThIX KOHTYPOB ANA pasnnyHbIX KOM-
BMHALMIA HECMEKHbIX YPOBHEN:

- ONA MeXOOMEHHbLIX KOHTYPOB MeX/ay YPOBHEM CeTeBbIX (PYHKUMIA W YPOBHEM YNpasneHusa AenoBbiMi
npoueccamm mMmexaHuim obecnevyeHna SLA ceTeBoro cermeHTa MoxeT ObiTb peann3oBaH C NoOMOLLIbHO 3aMKHY-
ThIX KOHTYPOB C MOMOLLbLI aBTOMAaTU3aumMK N UCKYCCTBEHHOTO MHTENneKTa. Huke onuckiBaeTcs 10T BapuaHT
MCMONb30BAHWA C TOYKW 3PEHWA KayKO0ro 3aaencTBOBaHHONO YDOBHS,
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PucyHok 8.4 — Bug apXMTEKTYPHOR CTPYKTYPbI C MEXAOMEHHBIMW 38MKHYTEIMW KOHTYpamMu
MEXAY HECMEKHbLIMU YPOBHAMU

- Ha ypOBHE ynpaeneHus AenoBbIMW NpoLieccamMu, OCHOBaHHOM Ha MI-cepBucax, MOXHO OTCeXuBaTh
M NporHo3vpoBaTh Nokasatent SLA ceTesoro cermMeHTa B CNeayoLni Nepyuos, BpEMEHH, a Takke onpeaensTb
cooteetcTBue SLA. Korga tpe6osavua SLA He moryT GbiTh BbINOMHEHL!, HEOBXOAVMO NpoaHanMaupoBaTh
NPUYUHBI HEBLIMOMHEHWA TpeBoBaHWi. 3anpoc Ha aHanwua oTrNpaensaeTcs Ha YPOBEHb OPKECTPOBKU U ynpas-
NeHns CeTeBbIMW CepBUCAMMU;

- Ha YpOBHE OPKECTPOBKW W YNpaeneHus ceTeebiM CEPBUCOM NMPU NOMy4YeHUKU 3anpoca Ha aHanus Ha
ocHoBe WMW-cepBucoB aHanuanpyeTcs nokasaTenk NpovaBoAuTENbHOCTU CEeTeBoro cermeHTta. Ecnn peaynb-
Tatel aHanvis3a nokasbiBaloT, YTO Y3KOe MEeCTO B NPONYCKHOW CnocoOHOCTW SABMAETCH OCHOBHOW MPUYUHOW,
HeobxoAVMO onpedennTe AOMEH, BbI3BABLUMIA Y3KOe MECTO B MponyckHow cnocobHocTu. 3anpoc Ha aHanma
OTNpaensAeTcs Ha YPOBEHb YNPaBIeHWs CeTbIo;

- Ha ypOBHe ynpaBneHWs CeTbio NOCMe MoNyyYeHWs 3anpoca Ha aHanus, ¢ nomolubsio VMIN-cepeucos B
AOMEHE ynpaBneHusa aHanu3upyeTcs Hanu4ume yakux MecT B MponyckHoin cnocobHocTu. Hanpumep, ecnu npo-
u3oLna neperpyska kaHana, B JOMeHe ynpaeneHus MOXHO U He onpefenuTb NPpUYKMHBl neperpysku. B atom
crny4ae 3anpoc Ha aHanua oTnpaBnAeTcs Ha ceTeBoi hyHKUMOHANbHbLIA YDOBEHb;

- Ha ceTeBOM (DYHKLMOHaNLHOM YPOBHE Mocrne Nony4YeHns sanpoca Ha aHanus Ha ocHoee MIW-cepsucos
PYHKUMOHANLHLIN AOMEH(bl) aHANU3UMPYET NPOM3BOAUTENBHOCTL CETW. B KauecTBe NpodomxeHus npumepa,
YNOMSAHYTOro Ha YpPOBHE YNpaBneHus CeTbi, aHanu3upyrTea nokasareny Npon3eoauTeNsLHOCTU CBA3AHHbLIX
KaHanos W oueHWBaeTca, gocTatoyHa nu oblas Npou3BoaAUTENLHOCTL KaHana u cGanaHcMposaHo NU uc-
nonL30BaHWe ceTeBbix pecypcoB. HakoHel, pesynsTaThl aHanu3a BO3BPAaLLATCH Ha YypPOBEHb ynpaBneHus
AenoBbIMK NMpoLeccamMu Yepes BCe 3a/1eNCTBOBaHHLIE YPOBHMU,

MpumeyaHne — Bnarogaps NOypoBHEBOMY PACTPOCTPAHEHNIO Pe3yNsTaToB aHann3a pPelueHns O KOPpekTu-
POBKE MOMUTUKA MPUHWUMAKTCS W BLIMOMHAIOTCA Ha BCEX YPOBHAX. [NpUMepami KOpPeKTMPOBKA MOMWTHKA MOMyT BbiTh
KOPPEKTUPOBKI KadecTea oBcnyxueaqns (QoS) nonbaosarenei v KOPPEKTUPOBKW MAPIIPYTN3aLMUM NaKeTos;

- AnA MeXAOMeHHbIX KOHTYPOB Mexay YPOBHEM ceTeBbiX (hyHKUMIA U YPOBHEM OpKecTPOBKW U ynpasne-
HWA CETEBLIMU CEPBMCAMI MEXaHWaM rapaHTWid NpoM3BOAWTENbHOCTM CETEBOTO CerMeHTa MoXeT BbiTh pea-
NW30BaH C MOMOLLLIO 3aMKHYTBIX KOHTYPOB C MOMOLLbI aBTOMAaTHM3aLUUK U UCKYCCTBEHHOro uHTennekTa. Kak u
B Npeabiayllem BapuaHTe UCNonbL30BaHWa, TpW 3a0eACTBOBAHHbIX YPOBHA COBMECTHO PeanuayioT 3aMKHY TR
KOHTYp: YPOBEHb OPKECTPOBKK W YNPABMNEHUS CETEBLIMW CepBUcaMK oBecnedynmBaeT aHanma npon3BoauTenNb-
HOCTW CEIrMEHTa CETH; YPOBEHbDb YrnpaBneHwnHA CeTbH obecne4ynsaer aHanua I'IPOI'IYCKHOr‘I CI'IDCOEIHDCTM] YPOBEHb
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ceTeBbIX CbYHKLI,Ir‘Il:I obecne4yrBaeT aHanua NpoW3aBoAMTENBLHOCTU CETU, U €70 pe3ynsTaThl PACNPOCTPaHATCA
OﬁpaTHO Ha YpOBeHb OPKECTPOBKW U ynpaeneHnsa ceTeebiMi CepBUCaMK Yeped ypoBeHb yNpaBlieHWA CeTbH.

M puMmedaHune — MOWT CyLWeCTBOBaTE 3aMKHYTblE KOHTYPEI, COCTOALWKWE U3 Pa3fIWYHbIX I{OMGHHELIMI:I HEeCMEX-
HbIX YPOBHEHN ANS YPOBHSA YNPaBneHWs AeN0oBbIMM NPOLECCamMu, YPOBHS OPKECTPOBKW W YNPaBNeHNs CETEBLIMM CEpPBICa-
MW 1 YPOBHA yNpaeneHna CeTbo, HO OHW HE OGCWEIOTCH B HacToduem ctaHaapTe.

8.2 DyHKUMOHaNbHbBIE BO3MOXHOCTW AOMeEHa
Ha pucyHie 8.5 nokasaH npumep yHKUMOHANBHbIX BO3MOXHOCTE M B3aNMOAENCTBIHIN JOMEHOB.

MpumeyaHune — [1Ba AOMEHA, NOKA3aHHLIE HA PUCYHKE 8.5, MOrYT HaxXO4UTLCA HAa OOHOM YPOBHE WK OXBaTbI-
BATb PA3HbIE YPOBHW.

l- Domex 1 1 l_ NomeH 2 ]
| Cepaucel MLFO Cepaucel MLFO

5

[
! | |

|
| | )

I
I
I
I
I
I
Cepauchl |
I
I
|
|
I
I
I

CepBuchl Creuwmdimd- Cepauncsl Cepauchl
[ pabortk Cﬁepe':';: nONy4eHus Hbig paboTel Ee‘.ﬁﬁi nonyyeHns
C AaHHBIMK BbiBOAA LN\ gomeHa G OaHHBIMK BelBCOA
hyHKUMK

Penoautopui

—_—
Penoautopui
OaHHBIX

I

I

O -~
Qe

— cepBUCcHEIR WHTeptenc (SBI); —= — uHTepdec, oTnKYHLEIR oT SBI

Pucynok 8.5 — Npurimep thyHKLUMOHANbHbIX BOZMOXKHOCTER M B3aUMOOENCTBUI JOMEHOB

B paHHOM gomeHe eCcTb TpW Pas’nuyHbliX TUMa KOMMOHEHTOB: cneuuduyHaa ana fomera gyHkuma,
dyHruusa MN-cepsucos (pyHKUMSA cepBucoB paboTsbl € AaHHbIMU, YHKLS CEPBUCOB 0ByYeHus, yHKLWA
CepBMCOB MomnyyeHusa BbIBOAOE, hyHKLMA cepBucos MLFO) 1 penosnTopui (peno3ntopuil AaHHbIX, penosu-
TOpUiA Moaeneia).

Hwxe nogpobHO onucaHbl pasnuyHble KOMMNOHEHThI, UCMOoMb3yemMble B JaHHOM JOMeHe:!

- cneundunyHbLIA aNsS oMeHa (PyHKUWMOHaNbHbLI KOMMOHEHT NMpepocTasnser AaHHble (CBA3aHHble C
aTou cneunduyHon A4na aoMeHa yHkumen) u ncnonsayet MU-cepeucsi;

- dJYHKLlHDHEJ'IbeIFI KOMMOHEHT CEpPBNCOB paﬁDTbl C AdHHBIMW NpefocTaBnAeT CepBiChbl Nnepedavn daH-
HbIX. PYHKUWA CEPBUCOB AaHHBIX MOXET OEACTBOBATL Kak NoTpebuTens gaHHbIX, KOTOPLI coBupaeT AaHHbIe
OT PYHKUWMIA, CreunduYHBIX ANA JOMEHE, W COXPAHABT UX B PEMNO3MTOPUW OdHHLIX NOCNE NpeaBapuTenbsHon
obpaboTkm aaHHbIX. Koraa apyruve WiM-cepBrcel 3anpaluvBaioT daHHble, hyHKLWA cepBlcoB paboThl C aHHbl-
MW JEeACTBYET Kak NoCTaBLUWNK OaHHbIX, U3BNEKaoWnin n NpefocTasnsiowmi faHHble,

Mpumeyvanue — Cepeuckl paboTbl ¢ AaHHBIMW OCHOBAHbI HA CTPYKTYPE ONepyupoBaHus faHHbIMU, onpefeneH-
How B [10];

- (PYHKUMOHaNbHBIA KOMNOHEHT CEPBUCOB 00yJYeHUsA NpeaocTaBNaeT cepBuchl 0byveHus. NpegobyyeH-
Hble C NnoMoLLbio obydyarowmnx cepercos MW-mogenu xpaHaTtca B KOMNoHeHTe «Peno3ntopuin mogenems.

Mpumeyvarnwne — Cepaucsl 0Gy4eHNA CTPOSTCA C UCNOMb30BAHMEM W30NMMPOBAHHOI IKCNEPUMEHTANBHOW Cpe-
4kl MalWHHOro oby4eHms, onucaHHown B [6];

- (DYHKUVMOHAMNBHBLIAN KOMMNOHEHT CEPBUCOB NONYy4YeHWs BbIBOGOB NPegoCTaBnaeT CepBuc NonyYeHust Bbl-
BoAOB. DYHKLMS CEPBMCOB NPONyYeHUa BbIBOAOB WCNONbayeT Moaenn M, xpaHalinecs B KOMMNOHEHTe peno-
3UTOPUA MoZenen.

MpumedyaHue — CepBuckl Nony4eHna BLIBOAOB CTPOATCHA Ha Yane MOAEnW, onpeneneHHoi B [6];
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- thyHKUMOHaNbHLIA KoMMoHeHT cepeucoB MLFO npepoctaBnset cepeuc MLFO. PaGounid npouecc
Cepeuca, OpraHl3oBaHHbIf cepBUCHOM yHKUWeRn MLFQO, dopmupyeT nonHoueHHbId MiA-cepeuc;

- KOMMOHEHT Peno3nTopusa AaHHbIX obecnevymBaeT xpaHeHue JaHHbIX, CBA3aHHbLIX C JOMEHOM,;

- KOMMOHEHT penosutopusa modenen obecneunsaet xpaHeHue mogenen M (cwm. [11]).

Kak nokaszaHo Ha pucyHke 8.5, SBI (cm. [17]) ucnonb3ayeTcs AnNs B3aMMOOEWCTBWMA Mexay cneuunduy-
HbIM AnAa JgomMeHa beHKLMDHaHbeIM KOMIMOHEHTOM, CDYHKL!HDHEJ'IthﬂM KOMMNOHEHTOM CEepBWCOB paﬁDTbI c
AaHHBIMK, (OYHKUMOHAMBHBIM KOMMOHEHTOM CEPBUCOB 06y4YeHWs, (PYHKUMOHANbHEIM KOMMOHEHTOM CEPBMCOB
nony4YeHuns BeiBoAa M (OyHKUMOHaNbHLIM KomnoHeHTom cepsucos MLFO. Wutepdeiic, otnnynbii ot SBI, npu-
MeHAEeTCa ANA NPoYMX B3aumMoaencTBUNA.

MpumeyaHue — Kak onvcaHo Beille, cneunuyHbid Ana JomMeHa yHKLWMOHANbHBIA KOMMNOHEHT Taioke B3a-
VMOAEWCTBYET C (hYHKLWMOHANBHBIM KOMMOHEHTOM CEPBWNCOB paboTkl ¢ JaHHBIMK Yepe3 uHTepdeinc, oTinYHeIN oT SBI.

9 TpeboraHun 6e3zonacHOCTU

B cetn IMT-2020 nomkHbl cobniogathbea mepsl 6230NacHOCTU W 3aLUTLI NEPCOHAanNbHbIX AaHHbIX.

3aluTe cneuranbHbIX KAaTeropuin AaHHbIX cnegyeT NpuaaBaTh BbICOKMA NPUOPUTET Bo u3bexaHue yTte-
“eK 1 HBCEHKHMOHMPOBBHHOFD ,qoa'ryna K HHAM.

TpeboeaHwnA, cBA3aHHLIE ¢ 6830MacHOCTLI0 U 3aLWTON NepCoHankbHbIX AaHHbIX, yKa3aHHble B [6], npu-
MEHMMbI K HAacTosAulemy ctaHaapTy. KoHKpeTHble Bonpockl 6830nMacHOCTM paccMaTpuBakTes B pasaene 6
ut.7.
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