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MEXAHI3MHU IBUJAKOI HEPEMAPIIPYTHU3AIII B IP-
MEPE/KAX

XapKiBCHKH HAI[IOHATHHUN YHIBEPCUTET PaliOeNEKTPOHIKH

Anomauin

Hocniooceno mexawnizmu weuoxkoi nepemapuipymuszayii 6 IP-mepeosicax. Pozenawymo npunyunu pobomu ma
o0cobausocmi 0CHOBHUX mexHoa02il. [Ipoeedeno NopieHANbHUL AHANI3 IXHIX YACOBUX XAPAKMEPUCMUK, PIGHS NOKPUMIMS
8I0MO8, 8UMO2 00 MONONOIL MA 3ANENHCHOCI 810 NPOMOKOIIE MAPUPYMU3AYIL.

Kurouosi cioBa: IP FRR, mBuaka nepemapmpyTusamis, BiIMOBOCTIHKICTh, MapIIPyTH3AMIS.

Abstract

Investigate fast reroute mechanisms in IP networks. The principles of operation and features of the main technologies
are considered. Their performance in terms of convergence time, fault coverage, and topological requirements is
compared. The study defines the advantages and limitations of each mechanism and outlines the conditions for their
practical application in different network environments.
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Y cydacHux iH(QOKOMYHIKaiHHUX Mepekax 3a0e3nedeHHs Oe3MepepBHOCTI NepelaBaHHS NaHUX €
KJIFOUOBOIO BHUMOTOIO JIO SIKOCTI CEPBICIB peasbHOTO 4acy. Iy JOCSATHEHHS BUCOKOI BiIMOBOCTIHKOCTI
BUKOPHCTOBYIOThCs MexaHi3mu fast reroute [1], ski 103BOJISIIOTH MUTTEBO MEpEHANPABIATH Tpadik Mpu
BiIMOBI BY3I1iB 200 KaHaIiB 0e3 OUiKyBaHHs IIOBHOI KOHBEPTEHIIiT POTOKOIIIB MapIIPyTH3AIIi1.

OnuuMm i3 6asoeux Mexanizmis IP FRR e Loop-Free Alternate, crannaprusosanuii y RFC 5286. Horo
MPUHIMI Ji1 MOJISTaE y MonepeJHboMY OOYHCIeHH! albTepHATUBHOTO MapUIpyTy, SKUH BiAIOBiJae yMOBI
BIJICYTHOCTI ITeTenb. Y pa3i 30010 OCHOBHOTO KaHAITy MapuipyTH3aTOP MHTTEBO TIEpEeHAIpaBIsie Tpadik depes
3a3fanerias oouucieHoro cyciga (LFA-Byson), mo 3abesneuye yac nepemukanns menire 50 mc [2]. LFA
MPOCTHUH y peanizariii, IpoTe 3a0e3Meuye JIUIIE YaCTKOBE MOKPUTTS TOIOJIOTIH.

JIoist i ABHIICHHST PiBHSI 3aXKMCTY 3aCTOCOBYEThCsl MexaHizm maximally redundant trees, sikuit 3abe3neuye
noOy/IOBY JIBOX OCTOBHHX JIEPEB — CHHBOTO Ta YEPBOHOTO 3 MAaKCHMAJIBLHO PO3IUICHUMH Mapipytamu. Lle
JIO3BOJISIE MIHIMI3YBaTH CHUIbHI TOYKH BiIMOBHM Ta TapaHTYBaTW BiJJHOBJICHHs 3B’S3Ky MpPU OYAb-SIKHX
omuunuHKuX BimMoBax [3]. MRT 3abe3neuye MoBHE MOKPUTTS, MPOTE BHUMArae 3HaYHUX OOYMCIIIOBAILHHUX
pecypciB Ta ckiaaHO1 KOHDIrypariii.

Texuomorist equal-cost multi-path BukoprcTOBYE MHOKHHY PiBHOIIIHHMX MapIIPYTiB J0 OJHIE] TOYKH
MpU3HAYeHHS. 3aBISKM XEUIyBaHHIO TIOTOKIB JaHUX JIOCATA€ThCS OalaHCYBaHHS HaBaHTKEHHS 1
MiABUINYEThCs HafiiHicTh. ECMP 103BoJISE 0JTHOYACHO BHUKOPHCTOBYBAaTH JEKLIbKAa aKTUBHHUX ILIAXIB,
3a0e3reyyoud MUTTEBE TEpEeMUKaHHSA y pasi BiAMoBU. Pa3oM 3 TuM, ii €QeKTUBHICTH 3aJEKUTH Bia
PIBHOMIPHOCTI XEUIyBaHHSI i M ATPUMYETHCS JIHIIE JJIsl MAPIIPYTIB 3 OJIHAKOBOIO METPUKOO [4].

Oco6muBe micue cepen mexanismiB FRR 3aiimae EIGRP Fast Reroute, skuii 6a3yeTbcs Ha airoputmi
diffusing update algorithm. Leit miaxin BUKoprCTOBYE MONIEpeIHHO 00UUCIICH] pe3epBHi MapupyTh — feasible
SUCCEeSSOrs, 1m0 J03BOJIIE JOCATaTH dacy nepemukanHs MeHme 50 mc 0e3 mepepaxyHKy TaOnuib
mapmipytusarii [5]. Ymosa feasibility condition rapanrye BiacyTHiCTE meTens MpH MEPEXO/Ii Ha pe3ePBHUI
MapuipyT.

[opiBHsTEHMIA aHAaTI3 TOKa3ye, 10 BC1 PO3MIISHYTI MEXaHi3MH 3a0€3MeuyI0Th Yac BiAHOBIECHHA MeHIIe 50
MC, ITPOTE PI3HATHCS PIBHEM MOKPHUTTS Ta BUMOTaMu J10 Tornojorii. LFA mo1insHO 3acTOCOBYBaTH y Mepexax
13 ToMipHOO 3B’s13HICTIO, MRT — /17151 KpUTHYIHUX CHCTEM 3 HEOOXiIHICTIO MOBHOTO 3axucty, ECMP — y nara-
LeHTpax i3 3agayamu OanancyBaHHs HaBaHTaxeHHs, a EIGRP FRR — y Cisco-opieHTOBaHUX Mepexax.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

.Shand M. RFC5714: IP Fast Reroute Framework [Enekrponnumii pecypc] / Mike Shand, Steawrt Bryant. — Pexum moctymy:

https://datatracker.ietf.org/doc/html/rfc5714.
Atlas A. RFC 5286: Basic Specification for IP Fast Reroute: Loop-Free Alternates [Enexrpounnii pecypc] / Alia Atlas, Alex Zinin. —



https://datatracker.ietf.org/doc/html/rfc5714

Pexxum noctymy: https://datatracker.ietf.org/doc/html/rfc5286.

.Envedi G. RFC 7811: An Algorithm for Computing IP/LDP Fast Reroute Using Maximally Redundant Trees (MRT-FRR)
[Enexrponnuii pecype] / Gabor Envedi [ta in.] — Pexxum nocrymy: https://datatracker.ietf.org/doc/html/rfc7811

. Palo Alto Networks. PAN-OS Networking Administrator’s Guide [Enexrponnwuii pecypc] / Palo Alto Networks. — Pexxum moctymy:
https://www.juniper.net/documentation/us/en/software/junos/flow-packet-processing/topics/topic-map/security-ecmp-flow-based-
forwarding.html.

. Cisco. IP Routing: EIGRP Configuration Guide, Cisco 10S XE Fuji 16.8.x [Enexrponnuii pecypc] / Cisco — Pexxum moctymy:
https://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_eigrp/configuration/xe-16-7/ire-xe-16-8-book/ire-ipfrr.pdf

Kupunoe €z0p leanosuu — cryieHT XapKiBCHKOTO HAIlIOHAJIHHOTO YHIBEPCUTETY PaliOCICKTPOHIKH, (PaKyIbTET
Indokomynikamiii, kadenpa InpoxomyHikaniitHoi iHmxenepii imeHi B.B. [Tomoscrkoro, rpyna IKIm-24-1, m. Xapkis, e-
mail: yehor.kyrylov@nure.ua

Haykosuit kepisnuk: Jlemeuwiko Onexcandp Bimaniiioéuu — npodecop, TOKTOp TEXHIYHUX HAyK, XapKiBCHKHM
HaIlOHAJILHUH YHIBEPCUTET paaioeleKTpoHiKH, (akymsTeT [HpoKOoMyHIKaIiH, kKapenpa [HpokomMyHiKaIiitHOI iHKeHepii
imeni B.B. [Tonoscekoro, rpyna IKIm-24-1, M. Xapkis

Yehor Kyrylov — student of the Kharkiv National University of Radio Electronics, Faculty of Infocommunications,
Department of Information and Communication Engineering named after V. V. Popovskyi, group IKIm-24-1, Kharkiv,
e-mail: yehor.kyrylov@nure.ua

Scientific supervisor: Oleksandr Lemeshko — professor, Doctor of Technical Sciences, Kharkiv National University
of Radio Electronics, Faculty of Infocommunications, Department of Information and Communication Engineering
named after V. V. Popovskyi, Kharkiv


https://datatracker.ietf.org/doc/html/rfc5286
https://datatracker.ietf.org/doc/html/rfc7811
https://www.juniper.net/documentation/us/en/software/junos/flow-packet-processing/topics/topic-map/security-ecmp-flow-based-forwarding.html
https://www.juniper.net/documentation/us/en/software/junos/flow-packet-processing/topics/topic-map/security-ecmp-flow-based-forwarding.html

