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MopenupoBaHue pacnpeaeneHusi KaHanoB B NONYNpPoO3payHbIX ONTUYECKUX CETAX
Modeling channel allocation in translucent optical networks

B ctatbe paccmatpuBaeTca 3agada pacnpegeneHust ONTUYeCKUX KaHanoB B MONynpo3payvHbiX ONTUYECKMX CETHX, B
KOTOPbIX YaCTb CBETOBbLIX NyTEN MOXET (hopMUPOBaTLCA 6€3 NPOMEXYTOHHOWN pereHepaummn, a 4acTb C UCMNOMNb30BaHUEM
OEO/3R-pereHepaLn 1 nepecTporikn YacTOT B OTAENbHbIX y3nax.

O6ocHoBaHa HeOBOX0AMMOCTbL COBMECTHOIO yyeTa TOMOMornm CceTn, CNeKTpanbHOro pecypca, kayectsa OnTUYECKOn
nepegady, napaMeTpoB ONTUYECKOrO CUrHamna M TEXHUYECKOW 3adepXKu npu hopMupoBaHUM AOMYCTUMbBIX CBETOBbIX
nyten. MNpegnoxeHa marematnyeckass Modenb, B KOTOPOW UCXOAHas CeTb MpeAacTaBnserca rpadoM C 3afaHHbIMU
NVHENHbIMW 1 Y3MOBbIMU NapameTpaMu, MHOXXECTBOM KOPPECNOHAMPYOLWUX Nap y3noB 1 TpeboBaHUAMU K CyMMapHOW
CKOPOCTU Nepefayn n 3agepxke. B mogenu nocnegoBatensHO hopMUPYETCS MHOXECTBO TOMOMOMMYECKM LONYCTUMbIX
MapLUpyTOB, MapLupyToB, gonyctumbix no OSNR, MapLupyTOB CO cnekTpanbHOW 4OCTYNHOCTBIO U UTOFOBOE MHOXECTBO
OONYyCTUMbIX CBETOBbIX NyTew. [Ans maplipyToB 6e3 pereHepauuu npoBepka KayecTBa nepedavnm M CrneKkTpanbHowm
HenpepbIBHOCTU BbINOMHAETCS CKBO3HbIM 00pa3oM, a ANA COCTaBHbIX MapLUpyTOB — MO OTAENbHbIM CEerMeHTam.
YnpaBnsiemblMu napameTpamMmu ABNATCA BUHapHbIe NepemMeHHble Bbibopa CBETOBbIX NyTer, obecneynBaroLmnx BbIMONM-
HeHne TpeboBaHW NO CKOPOCTM N HegonyLleHWe KOHNNKTHOrO UCNOMb30BaHNS 3NIeMeHTapHbIX YacTOTHbIX MHTEPBa-
nos.

Pe3ynbTaThl BbIMUCIIUTENBHOMO Y UMUTaLMOHHOIO MOLENMPOBaHMSA NOKa3biBaOT, YTO MCNONb30BaHNe pereHepaunm
NoBbILLAET BEPOATHOCTb (DOPMMPOBaHNS Tpebyemoro Habopa oNTUYECKMX KaHanoB, HO CONPOBOXAAETCS yBENMYEHUEM
TexHU4Yeckon 3agepxkn. Mogenb NO3BONSET KONMYECTBEHHO OLEHMBATb AaHHbIA KOMNPOMUCC M 060CHOBBLIBaTb paLmo-
HanbHOe pa3MeLleHue y3rnoB pereHepauum.

The article considers the problem of allocating optical channels in translucent optical networks, where some light-
paths may be established without intermediate regeneration, while others may be formed using OEO/3R regeneration
and frequency retuning at selected nodes.

The need for the joint consideration of network topology, spectral resources, optical transmission quality, optical sig-
nal parameters, and technical delay when forming feasible lightpaths is substantiated. A mathematical model is pro-
posed in which the initial network is represented as a graph with specified link and node parameters, a set of commu-
nicating node pairs, and requirements for aggregate transmission rate and delay. The model sequentially forms sets of
topologically feasible routes, OSNR-feasible routes, routes with spectral availability, and the final set of feasible light-
paths. For routes without regeneration, transmission quality and spectral continuity are checked end-to-end, whereas
for composite routes they are checked separately for each segment. The control variables are binary variables for select-
ing lightpaths that satisfy the transmission-rate requirements and prevent conflicting use of elementary frequency slots.

The results of computational and simulation modeling show that regeneration increases the probability of forming the
required set of optical channels but is accompanied by an increase in technical delay. The model makes it possible to
quantitatively assess this trade-off and justify the rational placement of regeneration nodes.
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BeegeHue

Pa3BuTUE COBPEMEHHbIX CUCTEM U
ceTen CBA3N CBA3AHO C MEepexodoMm K
NPUNOXEHUSIM, B KOTOPbIX CETh BbICTY-
naeT He TOnbKO cpeaoi obmeHa faH-
HbIMU, HO 1 3NIEMEHTOM pacrpeeneH-

HOro KOHTypa ynpasnenus. K Takum
npunoxeHnam oTtHocAaTca WHTepHet
Belen, kmbepdurandeckme cuctembl,
nHaycTpuanbHbin VIHTEpHET, ummep-
CUBHbIE CEPBUCHI, TaKTUIbHbIA WH-
TepHeT, VIHTepHET HaBbLIKOB, OUCTaH-
LUWOHHOE ynpaBsreHne poboTOTEXHU-

YeCKMMK KomMnrekcamu, tenemegnumn-
Ha 1 NpoMbILINeHHaa aBToMmaTtusauund.
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