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The work devoted to issues that arise during the
transition to photonic networks.

Current progress in all optical transport systems using
DWDM redly incredible. Photonic transport networks
will be the next sep in the development of optical
networks

Currently, a new technology of processing optical
signals, known as lambda switching, was created. It is
operate on the principle of switching |P-packets on labels,
implemented in the protocol MPLS.

Using of lambda-switching gives operators the
following features:

* provide high scalability network infrastructure;

» minimize the number of servicesimposed;

* increase the effectiveness of available bandwidth;

* obtain additional income by providing services that
use specific wavelengths.

Using of photonic networks leads to a change in
network infrastructure, which becomes more efficient
from an economic point of view and thus able to transport
huge volumes of mixed traffic. Ingead of four it will
include only two levels - transport (photon) and service.
Firg get the first optical switches and spectral
multiplexing system, and in the other - routers, ATM-
switches and multiplexers input / output. Gradually the
some of these devices will cease to exist as separate
components of the optical network. Interaction between
different elements in the new network architecture
through a common standardized platform management
(control plane). That alows it to integrate a new
generation of optical equipment and legacy devices into a
single heterogeneous environment.

Photonic networks problems require new approaches
and methods of calculating the efficiency of operation.
Performed analysis showed that exising methods of
calculating the performance of optical networks can not
aways be used for photonic networks, or used with
considerable restraint. So, at present, there is a need for
more detailed study of photonic networks.
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Pobomy npuceaueno 0ocniodcennio npoonem, uj0 6UHUKA-
10mb npu nepexooi ¢i0 onmuuHuUX mepedc 00 PoOMoHHUX..

KarouoBi ciioBa— omnrtuuHa Mepexa, (OTOHHA Mepexa,
nsiMona-komyranis, MPLS, SDH, DWDM.

l. BcTtyn

[MuTaHHsA miABMIICHHSA €(EKTHBHOCTI BHKOPHCTaHHS
ONTUYHOTO BOJIOKHA 1 3MEHIIICHHS ITPOOJIeM, MOB'I3aHUX 3
HOro TepeBaHTaXKCHHSIM, BXKE JaBHO XBUIIIOIOTH 3B'S3-
KIBI[IB OCOOJIUBO TaM, Ji¢ iH(pOpMaIiiiHi TOTOKH HaJ3BU-
yaino Beauki. OgHaK OCTaHHI TEXHOJIONYHI JOCATHEHHS
B 00J1aCTi MIJBHOTO CIEKTPAIBHOI'O MYJIbTUILIEKCYBAHHS
(DWDM) 103BOIHMIN BOPUTYN HAOGIH3HUTHCS IO iX BHUPI-
mieHHs. HacTymHUM KPOKOM PO3BUTKY ONTUYHHX MEPEK
Oyne 3acTocyBaHHSI ()OTOHHUX TPAHCIOPTHHX MEPEX.

Il. Mepexig 0o POTOHHUX Mepex

VY naHWii Yac CTBOPEHO HOBY TEXHOJOTIIO OOpOOKH
ONTMYHMUX CHTHANIIB, sKa OTpHUMaya Ha3By JMOJa-
KOMYTaIlil (BUKOPHCTOBYIOTHCS TAKOXK TEPMiHH «()OTOHHA
KOMYTAI[ish» 1 «KOMYTAIlisl 10 JOBXKHHAX XBHJIb»), sKa
MpaIoe Ha MPHUHIUII KoMyTamii |P-makeriB mo MiTkax,
peamizoBanmii B mpotokomi MPLS (MultiProtocol Label
Switching). fx Bimomo, MPLS no3Bomsie chopmyBatu
BIpTyallbHI IIUIIXM TepeAadyi MakeTiB y  Mepexi
MapIIpyTH3aTOpiB, KOMYTYIOUMX Ha OCHOBI MiTok (Label
Switching Router, LSR). Koken maker 3a0e3medyeThes
MITKOIO, SIKa MICTHTh BiZIOMOCTI MpO HEOOXimHWH Kiaci
obcayrosysanns (COS) Ta aapecy By3na MpHU3HAYCHHS.
3a3HayeHa MiTKa 3YHUTYETHCS TUIBKH TPH IEpETHHI
MakeToM  KopaoHiB  jgomeny MPLSkomyrarii, B
pe3yNbTaTi 4oro BiAraaae HEOOXiHICTh Y MapIIpyTU3aIii
OKpEMUX MAKETIB y KOYKHOMY 3 ITPOMIXKHUX BY3IIIB.

Lz x imes1, mepeHeceHa Ha (i3MYHUI PIBEHb ONTHUYHOI
Mepexi, Habyma ¢opmy mporokony Generalized
MultiProtocol Label Switching (GMPLYS), inoai na3uBa-
erbest  MultiProtocol  lambda  Switching  (MPS).
Komyrartist TyT 3iHCHIOETBCS BXKE HE HAa OCHOBI MITOK,
IO MICTSATBhCS B 3arojioBKax IaKeTiB, a BiIIOBIIHO 10
JIOBXXMH XBHJIb, Ha SIKUX ITE€peAacTbcsi Tpadik TOro 4m
IHIIIOT'O THITY.

Puc. 1. Cxema mepedici 3 asmb0a-Komymayicio
3 KiIbYegoro Monoocicro.

“COMPUTER SCIENCE & ENGINEERING 2011" (CSE-2011), 24-26 NOVEMBER 2011, LVIV, UKRAINE



3acrocyBaHHsl JsIMOAa-KOMyTalii

orepaTopaMH TakKi MOXKJIUBOCTI:
3a0e3MeunTH BUCOKY MaclITaboOBaHICTh Mepexe-
BOi iH(PACTPYKTYpH;
MIHIMI3yBaTH KUIBKICTh HaKJIaJIeHUX CEPBICIB;
MIBUIINTA €(EeKTUBHICTh BUKOPHUCTAHHS HasB-
HOI CMYTH NPOITYCKaHHSI;
OTPUMYBATH JIOAATKOBUI MPUOYTOK 32 PaxyHOK
HaJIaHHS CEpBICIB, 10 BUKOPHUCTOBYIOTH OKpeMi
JIOBXKMHH XBHJIb.

CyuacHi ONTHYHI MEpEeXi, SK MPaBUIIO, MAalOTh YOTH-
PBOXPIBHEBUI CTEK MPOTOKOMIB: 32 (PI3UYHY MPOIMYCKHY
3matHicTh BignoBimae DWDM, tpancroptHi ¢yHKIil
noknaneni Ha SONET / SDH, ympasninas Ttpadikom
peanizoBano Ha ATM-piBHi, a 10JaTKU BUKOPUCTOBYIOTh
npotokon |P. 3aranbHUM HEMOJMIKOM MOAIOHUX Oararto-
PIBHEBUX apXiTEKTyp € Tak 3BaHHH e(eKT HaiiMeHIIOoro
CHUTPHOTO 3HAMEHHHUKA. OJUH 3 PiBHIB HEPIJKO 0OMEKYE
MOXIIUBOCTI CHCTEMH B IIJIOMY, HANpUKIAJ 3HUKYE
MacITaboOBaHICTh MEPEKI.

Jloriuno npumycruty, mo me goruit yac B CI1/{ Oyxne
nmoMinyBatu Tpadik |P, Tak 1m0 arperamis HOBIIBHHX
MOTOKIB JTaHUX 3 BUCOKONIBHAKICHUMH BHMaraTume
3aCTOCYBAaHHS IIBUAKOIIIOYMX MapUIpyTH3aTopiB. SIKIIO
XK po3rismaTh MoToku |P-makeriB, mpu mepenadi SIKMX
MOXHa o00ifitucs 0Oe3 texHoisorii DWDM, To mua ix
00po0OKH Oy/1e BUKOPUCTOBYBATUCS CTATUCTUYHE MYJIbTH-
riekcyBaHHs. lle o3Hadae, MmO CTpiMKE 3pOCTaHHS
MIPOJYKTUBHOCTI O0JIaJIHAHHS ONTUYHUX MEPEK JI03BO-
JIUTh BUAATUTH 3 MepekeBol moaeri pisai SONET / SDH
i ATM; BianoBiani QpyHKLIT 3 4acoM OyAyTh BUKOHYBAaTH
MapuipyTU3aTopy, ONTHUYHI KOMYTaTOpH 1 MPUCTPOI
DWDM. MepexeBa iHppacTpykTypa, IO BHHHKAE B
pe3yabTaTi, CTae OUIhII e(PEKTHBHOI 3 EKOHOMIYHOL
TOYKH 30py 1 NpH IOMY 3[aTHOI TPaHCHOPTYBATH
TiraHTChKi 0OCSTH PI3HOPITHOTO Tpadiky.

BiJIKpUBAa€E TEpen

Puc. 2. Ilepexio 6i0 onmuynux mepesic 00 homoHHUX.

3aMicTh YOTHPHOX BOHA Oy/Ie BKIIFOYATH BCHOTO JIBA PiBHI
- TpaHCropTHU# ((oroHHMIT) i cepBichuit. Croyatky B
MEPIINIA TOTPAIUIATH ONTHYHI KOMYTaToOpd Ta CHCTEMH

Mapmpytizatopd, ATM-koMyTaTropu i MyJIBTHUILIEKCOPH
BBOY / BHBOMY. AJle MOCTYMOBO NESAKi 3 IMX MPHCTPOIB
NPUIIAHSTG  CBOE ICHYBaHHS B  SIKOCTI  CaMOCTIHHHX
KOMITOHEHTIB ONTHUYHOI Mepexi. B3aemomis MiK pizHEMU
€JIeMEHTAaMH MEpeXi B HOBIMl apXiTeKTypi 3/iHCHIOETHCS
yepe3 3arajbHy CTAaHIAPTH30BaHY IUIAT(OPMY YIIPaBIIiHHS
(control plane). Came BoHA 03BOJISIE IHTETPYBATH ONTHYHE
00J1aIHaHHST HOBOT'O ITOKOJIIHHS 1 yCNaJKOBaHI IPUCTPOI B
€IIHE TETEPOreHHE CEePEIOBHILIE.

[osBa TexHomorii nsMOAa-KoMyTamnii BUMarae CTBO-
PEHHsI HOBOT'O MPOTOKOJIY YIPABIIHHS 3'€THAHHIMU MiX
cycigHiMu By3namu ontuaHol mepexi (Link Management
CIIEKTPAJIBHOrO MYJIBTHILIEKCYBAaHHS, a B Apyriii — Protocol,
LMP). 1 3Buuaiino x, y pearizamil JsmMOma-KkoMmyTarii B
KOHKPETHUX Mepexax BHpIlIaIbHA POJb BiJBOAUTHCS
(I3UYHUM HOCISIM HOBOI TEXHOJIOT1.

Cepen ychOro pi3HOMAHITTS KOMITOHEHTIB ONTHUYHUX
TPAHCIIOPTHUX MEPEX MpU Tepexoii Ha JBOPIBHEBY
MOJIEJIb KJIFOUOBY POJIb MOYHHAIOTH I'PaTH MYJIBTHILIEK-
copu BBOmy / BMBOAY i onTuuHi KomytaTopu. DyHKIIT
LUX MPUCTPOIB IIOJATalOTh y BCTAHOBIICHHI 3'€/IHAHb Ha
PiBHI ONTHYHHMX KaHAIIB MK BXiTHHMH 1 BHXITHAMHU
MOpTaMH, y3TOJDKEHHI piBHIB CHTHANIB 1 B YIIPaBJIiHHI
JIOB)KMHAMH XBWJIb 1 KOHTPOJII 32 3’ € THAHHSIMH.

IcHyroui mpoGnemu (OTOHHMX MEPEXK BHUMAraroTh
pPO3pOOKM HOBHMX TMiJXOAIB Ta METOAIB PO3PAXyHKY
edexTuBHOCTI  (yHKIIOHYBaHHS. IIpoBeneHuWid — aHa3
TOKa3aB, IO ICHYIOUl METOAM pPO3pPaxyHKy e(eKTHBHOCTI
ONTUYHUX MEPEK HE 3aBXKIU MOXYTh BUKOPHUCTOBYBAaTHChH
JUtsl (POTOHHMX MEPEX ab0 BUKOPUCTOBYIOTBCS i3 CYTTEBUM
obMexxeHHsiM. ToMy, Ha JaHuil Yac, icHye rmoTpeda y OuIbII
JIETAILHOMY JOCII/PKEHH] (DOTOHHHUX MEPEX.

BucHoBOK

Y poboTi oxapakTepu3oBaHO MPOOJIEMH, 10 BUHHUKA-
I0Th TIPH TIEpeXo/i J0 (OTOHHUX MEpeX, NpeicTaBIeHa
cxema JsIMOpa-koMyTamii Ta ONWUCAHO NPUHIUI Il
pobotu.
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