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The article discusses the model of the software package for the design of passive optical
networks, as well as the requirements for it.
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BBE/[EHUE

O} PeKTUBHOCTh TOCTPOCHUS U MPUMEHEHUS MACCUBHBIX ONTHUYECKHX CETEH CBSI3U JOCTUTACTCS
KOMIUIEKCHBIM ~ pPEIIEHHEM  MHOXKECTBAa  3a7ad, T[O3BOJIAIONIMX  MaKCUMAaJbHO  HCIIOJIb30BaTh
MOTEeHIIMAJIbHbIe BO3MOKHOCTH CHCTEMBI CHEIMAbHOM CBSI3W B MHpPHOE M BOeHHoe Bpems. [lns
o0ecrevYeHns YCIIEITHOTO BBITIONHEHHS CUCTEMOM CIIEITUAIBHON CBSI3H 3aj1a4, HEOOXOIMMO MaKCUMATBHO
3¢ (HeKTUBHO UCTIOIB30BaTh PECypc, MPEAOCTaBIsEMbI B HHTEpecaX OpraHOB roCcyJAapCTBEHHOW BIACTH,
KOTOPBIH MPEICTaBISET COOON COBOKYITHOCTh B3aMMOYBSI3aHHBIX AJIEMEHTOB M CPEbl PACIIPOCTPAHCHHUS
“H(pOPMAITMOHHBIX CUTHAIOB [1].

Hns pemieHust 3a7a4 TPOEKTUPOBAHMS CETEH CBS3M CIENMAIBHOTO HAa3HAYEHHUS Ha OCHOBE
TexHonorun PON Heo0XxoauMo 00ecnedyuTh ONTHUMAlbHOE pa3MElIeHHe U BBIOOP DIIEMEHTOB,
o0OecreunBarONIMX MPoIecC TMpUeMa W Tepenayn WHPOpMaIluu ¢ 3aJaHHBIM KadyecTBOM. biaromaps
pa3paboTKe MPOrpaMMHOTO KOMIUIEKCA MOAACPKKU MPUHITHS PELIeHHs], BO3MOXHO OyleT ONTHMAalbHO
paclpenensTh SJIEMEHTHl CeTH, a TaKXKe BBIOMPATh TaKyI TOIMOJOTHIO CETH, MPH KOTOPOH OyIeT
BBITOJTHSATHCS «OalIaHC) CETH B IIEJIOM.

JI1st paniioHamM3auy TPUHATHS PEIICHUH PU MPOSKTUPOBAHUHU MMACCUBHBIX ONTUYECKUX CETEH JOCTyIIa
1enecoo0pa3Ho UCIMOIb30BaHUE OMTUMU3AIIMOHHO-UMUTAITMOHHOTO Toaxoa [2].

OnTUMHU3aIIMOHHO-UMHUTAIIMOHHBIA ~ TIOJIXOJI ~ OCHOBaH  HA  COBMECTHOM  NIPUMEHEHUU
MMUTAIIMOHHBIX U ONTHUMH3AIMOHHBIX MOJENel B IMpoliecce MPOEKTUPOBAHUS MMACCUBHON ONMTUYECKOU
cetu [2]. Ilpy 3TOM WMHUTAIIMOHHBIE MOJENTU HCIOJIB3YIOTCS JUIsl OLICHKH OCHOBHBIX XapaKTEPUCTHUK
MACCUBHBIX ONTHUYECKUX CeTeil. B 4aCTHOCTH, Ba)KHBIM TAaNlOM MPOEKTUPOBAHUS MMACCUBHOMN ONTUYECKOM
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CeTH SBISETCS pPacueT ONTHYECKOTO Oro/pkera. PaccumTaHHble 3HAYEHUS ONTHYECKOTO OrOpKeTa
MaCCUBHOM ONTHUYECKOW CETH SBIISACTCS HMCXOAHOW wWHpopManmen mis (GopMUpOBaHUS KpPUTEPHUEB
OIITUMAJIBHOCTHU U OI‘paHI/I‘IeHI/Iﬁ B OIITUMU3AIIMOHHBIX MOACIAX. HeﬂeHaHpaBHGHHBIM BapbHUPOBAHUCM
rapaMeTpoB MMUTALMOHHONW MOJEIU MOKHO IOJYYHTh ONTHMAalbHble U OJU3KHE K ONTHUMAaJIbHBIM
peexHus.

PaccmaTpuBaemble ONTUMHU3ALMOHHBIE 33Jayd  OOOOMIEHHO MOTYT OBbITh C(OPMYIUPOBAHBI
CJIeIYIOIUMHU COOTHOIIEHUsIMH (1):

fi(X)—> min, i = I,m
DX | XM <X, <X™ j=lm | (1)
g,(X)2 0, (X)=0,s=1r;k=1,p}

rie X = (xl .. .xn) — BEKTOP BapbUPYEMBIX I1apaMETPOB MOAEIIH;

f;(X) — yacTHbIe KpUTEPHH ONTUMAIBLHOCTH;

D — nonyctumast 0611acTh, IpeCTaBIEHHAs OTPAHUYEHUSIMHU JIBYX BUJIOB:
min max
npsmbivE (X, S X; S X ) u pynkimmonansubivi (g (X)) =0,/ (X) = 0).

[Ipu »3TOM mpenmosaraercs, 4YTO KPUTEPUM M OrpaHUYEHMs] (MM MX 4YacTh) 3aJaHbI
AITOPUTMHUYECKM B BHUAEC MOJACIUPYIOIIMX IMPOLUEAYpP, M[O3BOJAIOIMIMX II0 3aJaHHBIM 3HAYCHUAM

X =(x,...x,) nonyuars snauenns f;(X), g ,(X), 1 (X).

CoBpeMeHHass CceThb [JOCTylla pacCMAaTPUBAETCSl KaK CIIO)KHAsg B3aMMOYBSI3aHHAs CHCTEMA, B
KOTOPOM B €IUHYIO JIOTMCTUYECKYIO LENb OOBEAUHSIIOTCS IPOLECCHl MEpeAauu JaHHBIX OT Pa3HbIX
HCTOYHUKOB, a TAK)KE IPOUCXOAMUT PACIPENEICHUE ITHX IOTOKOB IO KOHKPETHBIX MOJydaTesen [3].
OcCoOeHHOCTBIO MACCHBHBIX ONTHYECKMX CETeH SBISETCS BBICOKAas TPYJIOEMKOCTh pacyuera
SHEPreTUYECKUX COCTABISIOIIMX, B YAaCTHOCTU OINTHYECKOro Oo/pKeTa CeTH. OTO CBS3aHO C
MHOT000pa3ueM CBA3e MEXIY CTPYKTYPHBIMH 3J€MEHTaMH CHUCTEM, HEOJAHO3HAYHOCTHIO AJITOPHUTMOB
pacueTa MpHU PA3JIUYHBIX YCJIOBUSX, a TakXke OOJBIIMM YHCIOM YYHMTHIBAEMBIX IapaMeTpOB.
Heo0xoauMocTh KOMILIEKCHOTO y4YeTa JaHHBIX (PaKTOPOB 3aTPYyIHSET Pa3pabOTKy ONMTUMHU3AIIMOHHBIX
MoJieNiell B aHAIMTUYECKOH (opMyJIMpoBKe M NMPHUBOAMT K MCIOJIB30BAHUIO anmapara UMHUTALMOHHOTO
MozenupoBanus. [Ipy 3TOM CBA3M MeXAy BXOAHBIMH U BBIXOJHBIMU IIapAMETPAMH 3aJal0TCS C IIOMOIIBIO
Pa3IUYHBIX MOJETUPYIOIUX AJITOPUTMOB B COOTBETCTBHM C 3aKOHOMEPHOCTAMM (YHKIIMOHMPOBAHUS
MTACCUBHBIX ONTHUYECKUX CETEH.

[TpakTnueckass peanusanuss ONTHMU3ALMOHHO-MMUTAMOHHOTO IOAXOJa IPH ONTHUMH3aLUU
[TACCUBHBIX ONTHYECKUX CETEH MPEIOJIaracT peleHne CIeAYIOMHUX OCHOBHBIX 3a/1a4:

® [IOCTPOECHUE KOMIUIEKCHON MOJIENIN TACCUBHOM ONTHUYECKOMN CETH JTOCTYTIA;

e popMHUpOBaHUE ANTOPUTMOB MPeoOpa30BaHUS MCXOJHBIX JAHHBIX C LEJIbI0 HAlpaBICHHOIO
MIPOBEACHUSA MOJEIIBHBIX DKCIIEPUMEHTOB;

® pa3pabOTKa UMUTAIIMOHHBIX MOJIEJEH B MPolIecce MOUCKA ONTUMAJIbHBIX PEILIEHUM.

[Iepen HawaI0M MMOMCKA ONTUMAJIBHOM CTPYKTYPBI TACCUBHOM ONTHYECKOW CETH OCYIIECTBIISIFOTCS
MOCTPOEHHE ONTHUMHU3ALMOHHOM MOAENH (onpeieseHre pa3MEepHOCTH 3a]1aui, (POpMUPOBaAHHE KPUTEPUEB
U OrpaHUYEHUI), YCTAaHOBKA HMCXOJHBIX JaHHBIX JUISl AJIEMEHTOB CETH, a TakXKe BBOJ IMapaMeTpoB,
UCTOJNB3YIOUMXCS JUId  pelIeHus JaHHOM 3agaud. ONTUMHU3AIMOHHAs MOJENb MOXET OBITh
c(popMHpOBaHa MOJIH30BATEIEM B JUAIOTOBOM PEXHMME WM BhIOpaHa U3 paHee pa3paOOTaHHBIX MOJEIIEH.
XapaKTepUCTUKU MOCTPOSHHON MOJENN ABISIOTCS UCXOIHONW MH(pOpMAIHEn I BBIOOpa parioOHAIBHBIX
npouenyp ontumuszanuu. Jlajmee mocie pacdera ONTHYECKOro OOJPKETa CETH, MOJIb30BaTellb MOKET
HATJISIIHO OIPEJeNIUTh HANPaBICHUs CETH, TJie HE0OX0MMa KOPPEKTUPOBKA MapaMEeTPOB MM M3MEHEHUE
BapUaHTA Pa3MEUICHNS U COCIUHEHUS 3JIEMEHTOB.

HAVYHBIN PE3YJIbTAT. THOOPMAIIMOHHBIE TEXHOJIOI' MU
RESEARCH RESULT. INFORMATION TECHNOLOGIES



" Anekcandpos /./], Kocos E.O. Apxunos C.H. Modesab npozpammHo20 Komnsaekca noddepicku
HquHbIM npuHsamusl pewleHull nNo npoekMuposaHul0 naccusHoll onmuueckoll cemu // HayuHublil 57
PE3 5/- ’ Ib I A I pezyaomam. HHgopmayuoHHble mexHoaozuu. — T.4, Ne2, 2019

RESEARCH RESULT_

[IpuMeHeHne mpOrpaMMHOTO KOMIUIEKCA MOJIEPKKH TMPUHATHUS PEHICHUH MpU ONTUMHU3ALUU
MACCUBHBIX ONTHYECKUX CETEeH, pa3pabOTaHHOTO C KCIOJIb30BAHUEM ONTUMHU3AMOHHO-UMUTALIMOHHOTO
MOJIX0/1a, TIO3BOJIUT YYUTHIBATH PA3IMYHBIC ACTICKTHI, BOSHUKAIOIINE TIPU BHIOOPE ONTUMAIBHON C TOUKH
3pEeHUs TOMOJIOTUYECKOM, FHEPTETUYECKON U SKOHOMUYECKOM COCTABIISAIONIUX CTPYKTYpbI ceTH [4].

C menpio ompeneneHus] COJEp)KaHUs MPOTPAMMHOIO KOMILUIEKCa HE0OX0auMo c(hOpMHUPOBATH
TpeOOBaHUSI K MAacCHBY BBIXOJHBIX [AHHBIX, HHTEPIIPETAalds KOTOPHIX IIO3BOJUT YETKO peulaTh
IIOCTABJIEHHYIO II€pe]l MporpaMMoM 3ajady, Ipd OSTOM BBIBOJ pPE3YyJbTaTOB JOJDKEH 00Ja1aTh
HarJIITHOCTBIO U OJHO3HAYHOCTHIO. [[71s1 3TOr0 Heo0xouMo pazpaboTaTh MOJENb 3a/1a4u, KOTopasi OyAeT
HarJsIIHO  OTOOpakaTh COAEPIKATENbHYIO YacTh MPOrPAaMMHOTO KOMIUIEKCA, a TakKXKe ONpeAeisiTh
B3aMMOCBSI3b BXOJISIINX B HETO OJIOKOB.

Jns pa3paboTKu MOJENU MPOrpaMMHOTO KOMILIEKCa, ¢ MOMOMIbIO KOTOPOro OyneT BO3MOXKHO
paccuutaTh cOanaHcUpOBaHHOCTL PON ceTH, HEOOXOIMMO CO3/1aTh COBOKYIHOCTh B3aUMOYBSI3aHHBIX
MAaCCHUBOB UCXOJHBIX JTAHHBIX JJISI CETH, OJIOKOB MOJCTUPOBAHUS U pacyeTa CeTH, a TaKkkKe pa3paboTarh
YAOOHBIN ¥ HATJISIHBIN BU3yaIbHBIH HHTEPDEIC.

CornacHO NOCTaBIEHHOM 3ajade, MOJENb JOJDKHA COCTOSITh M3 B3aUMOYBSA3aHHBIX OJIOKOB,
MIpe/ICTaBJICHHBIX Ha PUCYHKE 1.

Y
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napamMmeTrposn

BusyaibHblii HHTEpPQEIC

Y
Y

HNudopmanuonHHo-
CIpaBOYHbIN 610K

Puc. 1. Monens mporpaMMHOI0 KOMIUIEKCA
Fig. 1. Model of the software package

B MmaccuBe BBOIMMBIX MapaMeTpOB JOJDKHBI HaAXOAUThCS Bce HeoOXoaumble i pacuera PON
CETH JaHHbIE.

B 0a3ze naHHBIX HJIEMEHTOB CETH MAOJDKHO OBITh peaJin30BaHO XpaHEHHE U Jo0aBlieHHE
XapaKTepUCTHK 351eMeHTOB PON ceTu, HE0OXOIUMBIX Ul pacuerTa.
bnok pacdera npeaHa3Ha4eH Ui TOro, YTOObI HA OCHOBE BBOJAMMBIX MapaMeTPOB M MOJAEIH Pealn30BaTh
pacder ’HepreTuyeckoro oromkera PON cern.
s ynoOCcTBa BBOJA MCXOAHBIX JAHHBIX M HAIJIAAHOCTH IOJYYEHHs pe3yJbTaTOB BBIYMCICHMSA, OJIOK
pacuera JO0JKEH OCHOBBIBATHbCS HA CTPYKTYPUPOBAaHHOM Mojenu cetu. B Onoke MoaenupoBaHus CETH
JOJDKHA OBITh peaqu3oBaHa BO3MOXKHOCTb pa3MEUICHHs 3JEMEHTOB CETH Ha paboyeil obmactu ¢
COOJIIOJICHHEM WX TOIIOJIOTUYECKON B3aMMOCBS3H. Tarke A KakIOro M00aBISIEMOTO 3JIEMEHTa CETH
JIOJKHBI OBITH ONPEeIeTICHbI TapaMeTphbl, HEOOXOAUMBIE JUIs pacyeTa.
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C moMompl0 BHU3YaJbHOTO HHTEpdEiica NporpaMMHOIO KOMIUIEKCA OCYIIECTBISETCS BBOJ
UCXOJIHBIX JAHHBIX M MOJEIUPOBAHME CETH JUIsl JAJbHEHINEro pacdyera SHEPreTU4ecKoro Orpkera U
BBIBOJIA PE3YJILTATOB.

NupopmMalMOHHO-CIIPaBOYHbIM  OJOK TMpeAHa3HadeH JUIsl TOro, 4roObl CIEUUAIUCT MOT
OIEPATUBHO O3HAKOMUTBCS C OCHOBAMU TEXHOJIOTrUU PON 1 OPAAKOM OCYILECTBICHUS PACYETOB.

OcHOBHOM 3ajauel pa3paOOTKU MPOrPaMMHOIO KOMILIEKCA SIBJISETCS pacdeT IHEPreTHYecKoro
Or0/KeTa CeTH JOCTYIa U €€ aHAJIN3 [0 KPUTEPHIO «OaaHCay.

C uenbro pelieHusl MOCTaBICHHOW 3aJayd, HEOOXOIUMO uTOOBI BBIXOJHOM MAacCUB JaHHBIX
COJZIepaKaJl CBEACHUS 110 IHEPIeTUYECKUM XapaKTepUCTUKaM KaKI0T0 HaIlPaBJICHUS U UMEJl BO3MOKHOCTh
IIPOBOJIUTH 0000IIEHNE JaHHBIX C OJJHOBPEMEHHBIM aHAJIM30M YKa3aHHOTI'O KPUTEPHUS.

ITporpaMMHuble komIuiekchbl nojnepxkku npuHsatus pewenuit (IIKIIIIP) cuyxar mins nomoru
JNODKHOCTHRIM — juiiaM  ([IJI) B peanmuszauum  mponeccoB MOANEPKKH PELICHUS IOCPEICTBOM
aBTOMATH3allMd KaK TBOPYECKUX IPOLIECCOB BBHIPAOOTKH W IMPHHATUS PELICHUH, TaK U HETBOPUECKUX
mporeccoB  cbopa M jgoBeAeHUs uHPopMmanuu, oOpa3oBaBIIMEcs B pe3yJbTare  CIUSHUSA
MH(POPMAIIMOHHBIX CHCTEM YIPaBICHHS W CHCTEM YIpaBleHHs Oa3amu JaHHbIX [5]. OHHM SABISAIOTCS
MHTEPAKTUBHBIMUA aBTOMATU3MPOBAaHHBIMUA CHUCTEMAMM, OJHOM M3 OCHOBHBIX 3aJa4 KOTOPBIX IIOMOIaTh
CHECLMAINCTY IyTeM PEKOMEHIAlMM B KauyecTBE peIIeHUs Haubosiee paluOHAIbHbIE albTEPHATHUBBI.
Takue xomIIekcsl 00J1a1at0T IPOCTHIM UHTEP(EHcoM, 4To Obl y OOJIBIIMHCTBA IOJIb30BaTENEN HE OBLIO
poOJIEM € UCTIONB30BAHUEM CUCTEMBI.

[IKTITIP  moypkHBI  OBITH  MaKCHMaJbHO  IMPHUCIOCOOJEHBI  JJII  PEIICHHWS  CJIIOXHBIX,
MHOTOKPUTEPHAIIBHBIX 3aJ]ad B PAa3NUYHBIX c(hepax W MpHU3BaHbl OKA3bIBATh IOMOIIb CHEHUAIHUCTY B
ONTUMAJIbHOM BBIOOpE Kakoro-iuMdo OTBETCTBEHHOIO pelleHus. Takoe pelleHue OCHOBBIBAETCS Ha
aHaJIM3€ CIIELUAINCTOM allbTepHATUB, BbpaboTanHbIX [TKIITIP.

B Teopun npunsaTHs pemieHuit [S] anbTepHATMBAMU HAa3bIBAIOTCS BapUAHTHI BIOOpPA BO3MOKHBIX
pemieHuid. Mcnonb3oBaHue NOHITHS «IOJAEPKKay (IPUHATUS PELICHHI) O3HAYaeT, YTO OKOHYATENIbHBIN
BBIOOp pEIICHUs ONpeNeNseT CHEeIHaINCT, a MPOrpPaMMHBIN KOMIUIEKC JHIIb IOMOIaeT MPHUHSTH
HauboJiee ONTUMaIbHOE pellleHHe, AaBas PEKOMEHIaIUH.

Jnst npuHATUS ONTUMAJIBHOTO pEIHIEHHs IO MOCTPOCHHIO ceTH, HeoOxomumo utoObl JJI ¢
ucnonbs3oBanueM ITKIITIP mMor ocyiiecTBuTh cieayomue 1eHCTBUSA:

® OMNpeAeIuTh MHOXECTBO aJbTEPHATUB (BO3MOXHBIX BapHUaHTOB pELIEHHUs] IOCTAaBIECHHOU
3a/1a4n);

® OIPENEIUTh MHOKECTBO KPUTEPHEB, IO KOTOPHIM OYyIyT OLIEHUBAThCA AbTEPHATUBBI;

e BbIPa0OTATh OLEHKH aJITEPHATUB IO KPUTEPUIM;

e BBIOpaTh aJIbTEPHATUBY, KOTOpas ONpPEAESIeTCs MNPOrPaMMHBIM KOMIUIEKCOM MOJIEPKKU
MIPUHATHS PELICHUI B Ka4€CTBE ONTUMAJIBHOTO BapUaHTa PEIICHUs IOCTABJIEHHOM 3a/1a4u.

OnpenenuB TpeboOBaHUS K pa3pabaTbIBaeMOMy IPOTrPaMMHOMY KOMIUIEKCY HE00XOAUMO
OCYIIECTBUTDH aHAJIM3 U BHIOOP CPECTB €T0 pealn3alii.

Takum 00pa3zoM, HEOOXOIUMO pa3padoTaTh MPOrPAMMHBIN KOMIUIEKC, C TMOMOIIbI0 KOTOPOTO
OyZIeT BO3MOXXHO MOJEIMPOBAHHWE CETH, a TaKkKe, Ha OCHOBE MOJIENHM CETH, MPOM3BECTH pacyer
HHEPreTUIecKoro OKJpPKeTa ¢ BO3MOKHOCTBIO HAIJISIIHBIM 00pa30M OLEHHUTh COATaHCHPOBAHHOCTh CETH
o Kputepuro «0OanaHca». Takke, HA OCHOBE MOJYUYEHHBIX JTaHHBIX, MPOEKTUPOBILUK JODKEH HMETh
BO3MOKHOCTb OIIEPAaTUBHOIO M3MEHEHUS NapaMeTpPOB, JJIEMEHTOB U TOIOJIOTMU CETH I JOCTUKEHUS
HE00XO0IMMOT0 ONTUMAJIBHOTO 3HAYCHHUS.
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