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Anroputm andePy3aMoHHOro obHOBAEHUA

ObpaboTKa TONOAOrMK CETM anropuTtMmom bennmana-dopaa

«ueble-ecm peyur» 2014



Anroputm andePy3aMoHHOro obHOBAEHUA

[ToMCK anbTepHaTMBHOro MapLUpyTa aaropntmom bennmana-Popaa
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Anroputm andePy3aMoHHOro obHOBAEHUA

3anoMnHaHne nepegaHHON METPUKK
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Anroputm DUAL

Anzopumm DUAL sedem ceoe Ha4yano om pabomei 30ceepa felikcmpei u K.C. LLlonemeHa (Edsger
Dijkstra, C. S. Sholten) «Termination Detection for Diffusing Computations» u3zdaHHol 6 1980 200y.

Boiwecmoawuli mapwpymusamop — Haxooauwulica bauxe K cemu nonyvyamento u
Komopbll ucrnons3yemcs 04 repecbiaAKU MomoKa 0aHHbIX K amoli cemu.

Huxcecmosawuli mapwpymu3amop — Haxo0auwulca 0aabwie om cemu noay4yamesnd u
ucrons3yrowuli mekywut mapwpymu3amop 014 NepecolaKu MomoKa 0aHHbIX K cemu.

«usble-ecmpeyu» 2014



Anroputm DUAL

RD

h
A4

(g N
4 10.32.1.0/24

R3

MepedaHHoe paccmosHue (reported distance RD) — smo mempuKa mapwpyma,
MoAYYEHHAA OM CMEXHO020 Mapuwpymu3amopa 3a88usue20 e20 00 cemu nosay4yamens.

BoinonHumoe paccmosHue (feasible distance FD) —smo cymma 3a48/1€HH020
pPAaccmoAaHUA 0m CMeXH020 Mapuwpymu3zamopa 00 cemu nosay4yamesns U cmoumocmu
n/a10C MeEMpPUKa mapuwpyma 00 coceoa.
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Anroputm DUAL

Cocedu (neighbor) — amo 08a cmexcHbIXx Mapwpymu3amopa rnooKAto4YeHHbIX 8 0OHY
noocems, 3HAWUX O Cyu,ecmaosaHuu opyz opyaa u obMeHUBaWUXCA MapwpymHou
UHgpopmayued.

lMpeeMmMHUK (successor) — 3mo coced Komopoll ucnons3dyemca 0719 00CMUXeHUa cemu
nonyyamens. [lpeemHUKU nepedaromca 8 mabauyy mapuwpymusayuu.

BeposmHolili npeemHuK (feasible successor) — amo coced komopbili moxcem b6bimeo
UCMoaM6308aH 019 00CMUXCEeHUA cemu nosayvyameris, ecau nepsuyHsili mapuwpym
cmaHem HedocmyreH.

Tabauya mononaozuu (base topology) — samo mabauya, 8 Komopyro anzopumm DUAL
30HOCUM 8Cce cemu nosay4amesnu co 8cemMu coceoaMu Yepe3 Komopbix OHU OOCMYIHbI.



Anroputm DUAL

I'Ipanmo Ha3HaA4Y€eHUA NpeeMHNKa U BEPOATHOIO NpeemMHUKaA

lNpeemHuKk — min FD

BepoammHoil npeemHuk — RD(FS) < FD(S)
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Anroputm DUAL

CraTycbl MapLUPYTOB

MaccueHsble (passive P) - ycmoliyusbie U 20mosbie K UCro/b308aAHUI0 MAPUWpymel.

AKmusHble (active A) — mapwipym 8 omHouweHuU Komopoeao anzopumm DUAL He
30KOHYU rpoyecc pacyema.

Tunbl nakeToB anroputma DUAL

O6HosneHue (Update) — amo coobuweHue codepxaujue obHosneHUe mapuwpymHol
UHopmayuu.

3anpoc (Query) — smo coobujeHue nocelaaemoe coceOHUM Mapwpymu3amopam ¢
yesbro NnosayyYeHuUs anabmepHamusHo20 Mapuipyma 60 cemu nosayyamess, nocsae moao
KOK Ucrossb3yemsili Mapuwpym cmasa HedocmyreH.

Omeem (Reply) — amo coobujeHue, nocsiiaemoe 8 omeem HaA 3arpoc, cooeprcaujee
UHGopmMayuto o docmuxcumocmu 3anpawusaemol cemu. CoobuwieHue moxcem
codepxame UHHOPMAUUK O MOM, YMO cemsb noayYyamesnnb He00CMYyInHa.



Anroputm DUAL

[lpaBnna anroputma DUAL

[locne 8bibopa HOB020 rnpeeMHUKaA npouecc mapwpymu3sayuu EIGRP uHgpopmupyem
scex cocedeli o Hosom RD.

KaxcObil pa3 npu Ha3Ha4yeHuUuU npeemHuKa lNpoyecc mapwpymu3sayuu EIGRP
omnpasnsem emy obpamHoe obHoseHue.

Mpu nonyyeHuu uHgopmayuu o HedocmynHocmu CIT Heobxo0umo pa3ocnams
80rPOCHLI O BO3MOMCHbIX AMbMepHamMuU8HbIx mapuwpymax K CIT uepe3 cocededl.

EQuHcmeeHHbIM criocobom ocmaHo8uUMb pacrnpocmpaHeHue sornpocos o Cl1
A8714emca omnpasKka omeema.



Anroputm DUAL

[lobaBneHue cetn noayyatensa B Tabamuy mapLipytmsaumm




Anroputm DUAL

YpaneHue cetm noayyaTtena us Tabauubl mapwpytmusaumnmn™ (1 m3 2)

* B CMNA HeT FS



Anroputm DUAL

YpaneHue cetn noayyaTtena us Tabauubl mapwpyTtusaumnm™ (2 ns 2)

«ueble-ecm peyur» 2014 * B CMNA Het FS



Anroputm DUAL

ObpaboTKa nN3meHeHn B Tononormm cetu ¢ FS

«Husble-ecmpevu» 2014



Anroputm DUAL

ObpaboTka nameHeHu B Tonosnornm cetn 6es FS (1 s 4)

10.32.1.0/24

CeTb FD RD Topology
10.32.1.0/24 2

R2 2 T =

R3 5 3

R5 5 4

CeTb FD RD Topology
10.32.1.0/24 2

R2 2 1 )
R3 5 3
R5 5 4

CeTb FD RD Topology CeTb FD RD Topology
10.32.1.0/24 3 10.32.1.0/24 3
R4 3 2 5 R4 3 2 S
R3 4 3 R3 4 3
CeTb FD RD Topology Cetb FD RD Topology
10.32.1.0/24 3 10.32.1.0/24 3
R2 3 1 S R2 3 1 S
R4 4 2 ES) R4 4 2 ES
R5 4 3 R5 4 3
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Anroputm DUAL

ObpaboTka nameHeHu B Tonosnornm cetn 6es FS (2 ns 4)

10.32.1.0/24

CeTb FD RD Topology
10.32.1.0/24 -1 A

R3 5 3 (Q

R5 5 4 (Q

CeTb FD RD Topology
10.32.1.0/24 -1 A

R3 5 8

R5 5 4 (Q

CeTb FD RD Topology
10.32.1.0/24 -1 A
R3 4 3 Q)

CeTb FD RD Topology
10.32.1.0/24 3

R4 3 2 5

R3 4 3

CeTb FD RD Topology Cetb FD RD Topology
10.32.1.0/24 3 10.32.1.0/24 3

R2 3 1 S R2 3 1 S

R4 4 2 ES) R5 4 3

R5 4 3
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Anroputm DUAL

ObpaboTka nameHeHu B Tonosnornm cetn 6es FS (3 us 4)

10.32.1.0/24

Cetb

10.32.1.0/24 -1

R3
R5

FD RD Topology

b)
b)

3
4

A

Q)

Cetb

10.32.1.0/24 -1
4

R3

FD RD Topology

A

3 @

CeTb

R2
R5

FD RD Topology
10.32.1.0/24 3

3
4

1
3

S
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CeTb FD RD Topology
10.32.1.0/24 5

R3 5 8

R5 5 4 (Q

CeTb FD RD Topology
10.32.1.0/124 4

R3 4 3 S

Cetb

R2
R5

FD RD Topology
10.32.1.0/24 3

3
4

1
3

S




Anroputm DUAL

ObpaboTka nameHeHu B Tonosnornm cetn 6es FS (4 ns 4)

10.32.1.0/24
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[lpoTokon EIGRP

lepesasa eepcua npomokona npedcmassneHa 8 1994a. (IGRP cepeduHa 80-x)
MN3Ha4yanbHO pupmeHHbIlU npomoKona Kopropayuu Cisco
Cywecmesyem rnpomokos BEIGRP coemecmumsili ¢ EIGRP (Dlink, Hamekc u 0p.)

B 2013 2. Cisco omkpbina crieyuguKkayuto npomokona

B Hacmosauwee spemsa pa3pabamsisaemca RFC
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[lpoTokon EIGRP

ABTOHOMHaA cnuctema npotokosia EIGRP

EIGRP AS 100 EIGRP AS 200

&

EIGRP AS — domeH mapuwipymu3ayuu npomokxosna EIGRP

«Husble-ecmpevu» 2014



[lpoTokon EIGRP

ba3a gaHHbIX npoToKona EIGRP

Tabnuya cocedcmea - CrUCOK CMEXHbIX Mapwpymu3amopos.

TG6fIUL{G moriosiocuu - ece 803MOMCHbIE MApuwipymel Yepe3 CMeXd{Hble
mapuwpymusamopel KO CemMm U3BeCmHbIM Cem=Am rosayyvyamesiam.

«Husble-ecmpevu» 2014



E2-H

IP-EIGRP neighbors for process 200

H Address

3 10..11 6{. 0. 1
2 L0 .16l 1.4
- T 2 |
0 1011610+

«Husble-ecmpevu» 2014

[lpoTokon EIGRP

Interface

Se0/0/0
Se0/1/0
Se0/0/1
Fa0/0.401

Hold

(sec)
il 3
1 98]
dl.
14

Uptime

00 :
00
00
0-0-:

06t 32
09:06
10324
-6+

Tabanua coceacrtsa npotokona EIGRP

SRTT

(ms)
6
10
9
14

RTO

200
200
200
200

CiaE

(DR @ (@)

5] =Jo|
Num
21
46
40
58



[lpoTokon EIGRP

Tabanua Tononormn npotokona EIGRP

r2#

IP-EIGRP Topology Table for AS(200)/ID(10.0.1.2)

Codes: | P |- Passive, A 3 Active, U + Update; 40 ©Queryl, R 5 Reply,
r — reply Status, s - sia Status

P 10.16.2.4/30, [NSHESESEEES FD is 1794560

via 10.16.0.1 (ISR 1792000), Serial0/0/0

P 10.16.1.4/30, [NGHGSSSSENS FD 1511792000

via Connected, Serial0/1/0

P 10.16.1.0/30, [NSHESSSSSES FD is 1792000

via Connected, Serial0/0/1

P 10.16.0.0/30, INSHESSSSENS FD 1511792000

via Connected, Serial0/0/0

P 10.16.2.0/30, [NSHESESEEES FD is 1794560

via 10.16.0.1 (BB 17°2000), Serial0/0/0

P 10.16.1.8/30, PISHGSSSSENS FD is 1794560

via 10.16.1.6 (INEBEEEE/ 28160), Serial0/1/0
via 10.16.1.2 (IBEEEE/ 25160), Serial0/0/1

«Kussle ecmpeyu» 2014



[lpoToKkon EIGRP

MeTpuka npotokona EIGRP

Ana pacyeta meTpuku npotokon EIGRP ncnonbsyer:

LLlupuHa kaHana ceasu (BW). lponyckHaa cnocobHocms KaHanAa cea3ul.
Bpems 3a0epxycku (D). 3a0epxcka Ha KaHasne ceAa3u.
HadexHocms (R). HadexcHocmb KaHana ceasu.

Haepy3ka (L). Haepy3ka KaHana ceAa3u.

B npotokone EIGRP ncnonbsyetca gsa Tmna MeTpuK:

BekmopHaa mempukxa — nepedaemcs Mmexoy mapuwpymuzamopamu.

Komno3umHasa mempuka — 8bI4UCASeMCcAa Mapuwpymu3amopom Ha OCHOB8e
8EKMOPHOU MempuKu.



[lpoToKkon EIGRP

BeKTOpHaA meTpuKa npoTtoKosia EIGRP

BeKkTopHaa meTpuKa npoTtokona EIGRP coctouT:

LLlupuHa kaHana ceasu (BW). lponyckHaa cnocobHocms KaHanAa cea3ul.
Bpems 3a0epxycku (D). 3a0epxcka Ha KaHasne ceAa3u.
HadexHocms (R). HadexcHocmb KaHana ceasu.

Haepy3ka (L). Haepy3ka KaHana ceAa3u.
MTU

Konuuyecmeo nepexodos (H).

Jitter (J). UHmepsan spemeHU 8 MUAUCEKYHOAX MeXOy camol OauHHoU u camol
KopomkKol riepedayeli Nakemoas.

Energy (E). Konnuyecmso aHepauu Heobxooumoe 0718 rnepedavu OAHHbIX 10 KaHaAy
c843u. MBm/Kébum.



[lpoTokon EIGRP

Pacyet Komno3nTHOM meTpukn npotokona EIGRP
Metric = [K1 * BW + (K2 * BW) /(256 — L)) + K3 * D] * [K5 /(R + K4)]

K1 — K5 — secosbie koaghgpuuyueHmel.
Kl1=K3=1
K2=K4=K5=0
BW = (10" / bw) * 256
D=(d/10) * 256

Metric = BW + D
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[lpoTokon EIGRP

PacyeT cocTaBHOM BEKTOPHOM MeTpuKK npotokona EIGRP

M1 M2 M3
RN a2 S N R
4N \(_R/ -@- \(_S/ -@- 4 10.32.1.0/24
R1 w » s I i
R1 Metric 10.32.1.0/24 # M1 + M2 + M3 # 250

BW = min (B W/nt' B Wrece/ved)

D = D' + Dreceived

R =min (R/nt/ received)

L =max ( I-mt/ rece/ved)

MTU = min ( M TU/nt/ M TUreceived)
H=H received +1
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[lpoTokon EIGRP

PacyeT cocTaBHOM KOMMO3UTHOM METPUKK npoToKona EIGRP (1 un3 3)

100 10.0.01/32

2.
£2)

Lo0 10.0.2.3/32
=~

FO/L.111 GEA' £ FO/1.113
FO/L.112 GEA' ‘Agb FO/1.114
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[lpoTokon EIGRP

PacyeT cocTaBHOM KOMMO3UTHOM METPUKK npoToKona EIGRP (2 un3 3)

rd#
Gateway of last resort is not set
10.0.0.0/8 is variably subnetted, 23 subnets, 3 masks

e 10.32.1.16/28 is directly connected, FastEthernet0/1.112

r2#
Gateway of last resort is not set
10.0.0.0/8 is variably subnetted, 23 subnets, 3 masks
D 10.32.1.16/28 [90/1794560] via 10.16.1.2, 00:13:45, Serial0/0/1
rl#
Gateway of last resort is not set

10.0.0.0/8] is variably subnetted) 2|3 subnets) B8 masks

D 10.32.1.16/28 [90/2306560] via 10.16.0.2, 00:17:08, Serial0/0/0
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[lpoTokon EIGRP

PacyeT cocTaBHOM KOMMO3UTHOM METPUKK npoToKona EIGRP (3 un3 3)

r2#show interfaces Serial0/0/0
Seriall0/0N/0 dis up,. dine protocgl Ssiup
Descriptions WWTfinlc 2 el
Internet  address 1s/10.16.0.2/30
MTU 1500 bytes, BW 2000 Kbit/sec, DLY 20000 usec,
rneliabillitiy P55/255, txload 1/P55, irxioad [1/P5%

rd#show interfaces FastEthernet0/1.112
FastEthernet0/1.112 is up, line protocol is up
Description: |"Iink to |[UseryNETH1-1"
Internet address is 10.32.1.16/28

MTU 1500 bytes, BW 100000 Kbit/sec, DLY 100 usec,
nelliabilify 1256/255, jtxledd {1/255, drxilocad |1 /42556

Metric = min (BWg, ry BWps s BWry) + Doy + Dy py+ Dis g

Dpsps = Dryry = (20000 / 10) * 256 = 512000
D,, = (100 / 10) * 256 = 2560 BW ., », = (107 / 2000) * 256 = 1280000
Metric = 1280000 + 2560 + 512000 + 512000 = 2306560
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[lpoToKkon EIGRP

Cny»kebHble nakeTbl npoTtokona EIGRP

TpaHcrnopmHsil npomokKosn 88 (EIGRP)

lpynnosotli adpec 224.0.0.10

Pasmep nakema oepaHuyeH MTU uHmepaelica

Tun Ha3HnaueHnue nakera

Update [TakeTbr 061}0BJICHI/IH pacchuIaloTcs Uil OOMEHa JaHHBIMM O MapuipyTax A0 ceTei
1oJlyyaresei.

Query [TakeThbl 3aPOCHI PACCHUIAKOTCS BCEM COCEASIM C IIEJIbI0 HaXOXKIASHUSI MapuIpyTa 1O CETH
1oJIyyaTesisi, KOrjia IPeeMHUK MaplIpyTa CTAaHOBUTHCS HEOCTYIIEH.

Reply ITakeT OoTChIIaeTCs B OTBET Ha MAKET 3aMpoca.

Hello [TakeTpl HpPUBETCTBHS  HCIHOJB3YIOTCA  JUISI  T[OUCKAa COCEAEH W JTAJIbHEHIIETO
HOJTBEPKACHUS PAOOTOCTIOCOOHOCTH CMEXKHBIX MApIIPYTH3aTOPOB.

ACK [TonTBepxeHne MOTyYEHUs! MAaKeTOB OOHOBJIEHMM, 3ampocoB u oTBeToB. [laker ACK

npezacTanisieT coboit mycroii Hello maker.




'

3aronosBokK naketa EIGRP

[lpoToKkon EIGRP

32 buta

HasHayeHune dnaros

v

8 § 8

Dnar

3HaucHue

Bepcusa Tun

KoHTponbHasi cymma

dnarn

Howmep naketa

MoaTeepxaeHune nonyyexusi naketa N

Init
(0x01)

dnar ycranasnuBaetcs B nepsom Update makere
BO  Bpems  Hadajga  1poiecca  oOMeHa
MapUIPyTHOU uHpopmanmein c
MapIIpyTU3aTOPOM  TIOCIe  IepBOHAYAIBHOU
YCTaHOBKHU COCEJICKUX OTHOILICHUH.

. 3aronosok naketa EIGRP

BupTyanbHbin
naeHTudgukaTop

Homep aBTOHOMHOWM
cUCTEMBI

KoHTenHepbl gaHHbIX naketa EIGRP

CR
(0x02)

dnar ycranasiauBaetcs s Update nmaketoB u
yKa3bIBa€T Ha TO, YTO JAHHBIA MaKeT HOJDKEH
OBITH 00pabOTaH TOJIBKO MapHIPyTH3ATOPAMHU
HAaXONAIIMMHUCSA B PEXKHUME  «YCIOBHOTO
TTOJTYYEHHUSD.

KoHTenHep AaHHbIX

8

32 6buta
L ‘

545

Twn koHTEHEpa

OnuHa

[aHHble

RS
(0x04)

dnar ycranaBnuBaercs s Hello u Update
NaKeTOB  MOCJIe  Mepe3amycka  mpoiiecca
Mapmpytuzanuu EIGRP.

Eot
(0x08)

@yar yCTaHaBIMBAETCS BO BpeMs Nepeaadu
nociennero Update makera. YcraHoBka (hiara
TOBOPUT O TOM, 4UYTO TIpolecc oOOMeHa
MapIIpyTHOU HHPOpMAITEH 3aKOHYEH.




[lpoToKkon EIGRP

YHuBepcanbHble KOHTEMHEPbI AaHHbIX NpoTokona EIGRP

KonTelinep HaszHnauenue
Conmepxut 3HaveHus: kKoHcTaHT K u 3HaueHuwe taiimepa oxumanus Hello
PARAMETER nakeToB. [lepenaercs B makerax Hello m Update ¢ BricTaBieHHBIM priarom

Init.

AUTHENTICATION

CogepxuT  mapameTpbl U JaHHbIE  AyTEHTH(HUKALIUU  COCEIHHX
MapUIPYTHU3aTOPOB.

SEQUENCE

Conepxutr TpebOoBaHHE YKa3aHHOMY MapIIpyTU3aTOPy HTHOPUPOBATh
UTHOPUPOBATh MAKET C OMMCAHHOBI HOMEPOM IOCJIEI0BATEILHOCTH.

SOFTWARE VERSION

CozepUT HOMEpa BEpPCHUIl ONEPALMOHHOM CUCTEMBI MapUIpyTH3aTOpa U
Bepcun nporokona EIGRP.

MULTICAST SEQUENCE

ComepxuT ToCNeA0BaTEIbHBIH HOMEpP CIEAYIOIIET0 TPYIMIOBOTO MaKeTa
nporokoia EIGRP.

PEER INFORMATION
STUB

Ucnonw3yercss B Hello makerax pans WHPOPMHPOBAHUS  COCEIHHX
MapIIpyTHU3aTOPOB O TOM, 4TO mpoiiecc Mapmpytu3anuu EIGRP pabotaet B
TYNIUKOBOM PEKHME.

PEER TERMINATION

Ucnonr3yercs B Hello makerax pans  uHGOPMHpPOBAHMS COCETHHX
MapHIpyTU3aTOpPOB O TOM, 4TO mpoiecc Mapuipytusamuu EIGRP  6pin
IJIAHOBO BBIKJIIOUEH.
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[lpoToKkon EIGRP

YHuBepcanbHble KOHTEMHEPbI AaHHbIX NpoTokona EIGRP

KoHTtenHep PARAMETER

=

32 6uta

8 § 8

8 § 8

13 /s

Twn koHTelHepa (0x0001)

OnuHa (0x000C)

K1 K2

K3 K4

K5 K6

Hold Time

KonTenHep AUTHENTICATION

32 6uta

8 § 8

g 1

Twn koHTelHepa (0x0002)

OnvHa

Tun [nvHa aaHHbIX

BYTEHTMGMKALMMBY TEHTUDUKALIA

[laHHbIe ayTeHTuuKaumm

KoHteiHep SOFTWARE VERSION

<
1<

8 § 8

32 buta

>
L

8 § 8

Twun koHTerHepa (0x0004)

[OnuHa (0x0008)

Bepcusi OC

Bepcus EIGRP

32 buta

&

KoHTenHep PEER INFORMATION STUB

2|
L

<
|

8 § 8

8 § 8

Twun koHTenHepa (0x0006)

[nwnHa (0x0006)

Onuum TYNMKOBOro
MapLupyTu3aTopa




[lpoToKkon EIGRP

KoHTenHepbl mappyTHOn nHdopmaummn EIGRP

BHyTpeHHeln mapwpyTHoM nHbopmaumnm BHewHen maplpyTHON MHPOPMaLMn
L 32 6uta 4 I 32 6uta i
8 | 8 | 8 | 8 | 4 | 8 8 | B
Twn koHTenHepa (0x0102) OnuHa Twn koHTerHepa (0x0103) OnviHa
Appec cnegytoLlen nepechInkn Agpec cnegyoLen nepechInku
MeTpuka MpeHtTndukatop mapLupytusatopa
CeTb nonyyartens Homep aBTOHOMHOM cuCTEMbI

MeTpuka BHeLLIHero npoTokona

rl one N\eTp MKa 3ape3epBrpoBaHo ST Pnarn
NpPOTOKON
= 32 6uta Al MeTpuka
8 8 8 8 ‘
CeTb nony4atenb
Delay
Bandwidth

MTU Konunyectso

rnepexonos

Reliability Load BHYIPOHHAR | onarm




[lpoToKkon EIGRP

MuHMMaNnbHOE NCNOoNb30BaHME KOHTEMHePOB A/1a nakeTos EIGRP

Hello Query / Reply
HEADER HEADER
PARAMETER Route Information (A)

SOFTWARE VERSION

Update ACK

HEADER HEADER (Ack Ne)

Route Information

Route Information




[lpoTokon EIGRP

Tanmepbl npoTokona EIGRP

Hello-Interval — 5 c. (NBMA <T1-60c.)

Hold-Time — 15 c. (He meHee Hello-Interval *3) (NBMA < T1 - 180 c.)

Cbpoc matimepa Hold-Time npoucxodum ro nony4yeHuro nwbo20 nakema om coceoa
(He monbkKo Hello)
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[lpoTokon EIGRP

YcTaHOBKa coceacKkux oTHowweHu (1 n3 3)

3anonHeHue mabauybl cocedcmea

3anonHeHue mabauuybl monoso2uu

3anonHeHue mabauybl Mapwpymusayuu

EIGRP AS 200

»
>

=

=
S
[} < ;:|
3
) Hello
b D:224.0.0.10
Tabnuua coceacrtea S eSO D-zzjecl)l% 10 Tabnuua coceacTtea
5 :224.0.0.
& $:10.16.1.2
]
o

YcTaHoBKa AByHanpaBfieHHbIX

<
<

«Kusble-ecmpeyu» 2014 Mo RFC



[lpoTokon EIGRP

YcTaHOBKa coceAcKunx oTHoweHu (2 n3 3)

Tabnuua
TOMOJIOrnn

O6MeH Tabnuuamu Tononornu

=>

Update
D:10.16.1.2
S:10.16.1.1
Sq:10
A:0
Init

=

Update
D:10.16.1.2
S:10.16.1.1
Sq:11
A:20
4 Routes
Eot

=>

Ack
D:10.16.1.2
S:10.16.1.1
Sq:0
A:21

<=

Update
D:10.16.1.1
S:10.16.1.2
Sq:20
A:10
Init

Update
D:10.16.1.1
S:10.16.1.2
Sq:21
A:ll
1 Route
Eot

Tabnuua
TOMOJOrK
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[lpoTokon EIGRP

YcTaHOBKa coceAcKunx oTHoweHu (3 n3 3)

Tabnuua Tabnuua
TonoJsiornu Tonosoruu

4 J

Tabnuua Tabnuua
MapLLpyTU3aLmm MapLLpyTU3aLmm

*Mar | 1B [ 18:411:51 .174{3 | KRSK:| BDUAL=5-INBRCHANGE: [IP—EIGRP () 200: Neighbor
10.16.1.2 (Serial0) is up: new adjacency
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[lpoTokon EIGRP

Pa3pbiB cOCEACKMX OTHOLLIEHWNN

OmkKnryeHUe uHmepagelica 00 cocedHe20 Mapuipymu3amopa
NcmeyeHue matimepa Hold-Time

Omcymcmeue noomeepxcoeHUs noay4eHus nakema
Omcymcmeue omeema Ha 3anpoc

lonyyeHue coobuweHus Goodbye

«Husble-ecmpevu» 2014



[lpoTokon EIGRP

OTcyTcTBME NOATBEPHKAEHNA NONYYEHNA NAKETA

[Mpu omcymcmeuu noomeepxcoeHus noay4yeHusa mpebyrouwjue noomeepicoeHus
Mapuwpymu3amop npou3eooum rnosmopHyH nonbimKy omnpasku nakema

Koniuyecmeo nornbimok 16

NHmepsan mexdy omnpaskamu — RTO
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[lpoTokon EIGRP

OTcyTCTBME OTBETa Ha 3anpoc

CocmosaHue SIA — «Stuck In Active» — 3 MUH.
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[lpoTokon EIGRP

MexaHusm SIA-Query

<=
SIA-Query SIA-Query

SIA-Reply

SIA-Query = 0,5*SIA = 90 c.
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(FastEthernet0/0.411)

s

hafl SR A [ D PR [ 0641 D ST

(FastEthernet0/0.411)
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[lpoTokon EIGRP

3ansiaHUpPoOBaHHOE OTK/IIOUYEeHUue

&

KRSK:
down:

KIRSIK -
down :

$DUAL-5-NBRCHANGE : IP-EIGRP(0)
Interface Goodbye received

$DUAL-5-NBRCHANGE : IP-EIGRP (0)
K-value mismatch

s 7

1i:

Neighbor

Neighbor

1-01=0-+1-—55

OB O Jl18



[lpoToKkon EIGRP

Ncnonb3oBaHme npotokosa RTP
Mpomokon RTP (Reliable Transport Protocol) — HadexcHbil mpaHcnopmHeil npomokon

RTO — matimep noemopHoU nepedayu

RTT (round trip time) — epema mex0y omnpasxkol u nosay4yeHuUem noomeeproeHus o
nosy4YyeHUU nakema coceoom

SRTT (Smoothed Round Trip Time) — cpeOHee 8pems Kpy2o8020 obpauweHus

SRTF -5+ SRI -0 8+ RTT£-0.2
RTO = 6 * max (SRTT, Pl)
RTO 6 = RTO 0 * 1.5
RTO ., = min (5¢, max (200mc, RTO ., * 1.5))

Pl=(S/BW)* EBP

S —amo pasmep cayrcebHozo nakema EIGRP 6 6umax EBP — EIGRP bandwidth percentage — 0045 nponyckHou

2 cnocobHocmu, evideneHHas 044 EIGRP, no ymonyaHuro 50%
BW — nponyckHasa cnocobHocme uHmepghelica 8 bumax 8 cekyHoy



[lpoTokon EIGRP

AyteHTUdunKauma B npotokone EIGRP

B RFC onnucaHo npumeHeHue MD5 u SHA2

PeanbHo ucnonszyemca MD5
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HacTtpownka npoTtokona EIGRP

3anyck npouecca mapLupyTnsaumm

(config) # router eigrp autonomus-system—number
(config) # no router eigrp autonomus-system—-number

OnucaHue ceTel B NPOLLECC MapLIpyTM3aLUK

(config-router)# network network-number [wildcard-mask]
(config-router)# no network network-number [wildcard-mask]

YcTaHOBKa UAeHTUPUKATOpa MapLLpyTU3aTopa

(config-router) # eigrp router-id router-id
(config-router)# no eigrp router-id router-id

Hactpoinka nHpopmmnpoBaHma o cobbITUAX

config-router
config-router
config-router
config-router

eigrp log-neighbor-changes
no eigrp log-neighbor-changes
eigrp log-neighbor-warnings [seconds]

)
) #
)
) # no eigrp log-neighbor-warnings

(
(
(
(



HacTpounKa npoTtoKkona EIGRP

Mpumep HacTPOMKKM Npouecca mapwpytmnsaumm EIGRP

10.32.1.0/24

rl#
router eigrp 200
network 10.0.1.1 0.0.0.0

network 10.16.1.0 0.0.0.3
network 10.16.1.4 0.0.0.3
network 10.16.1.8 0.0.0.3
network 10.32.1.0 0.0.0.255
network 10.32.2.0 0.0.0.255

passive-interface default

no passive-interface Serial(
no passive-interface Seriall
no passive-interface Serial2
no auto-summary

eigrp router-id 10.0.1.1
eigrp log-neighbor-changes
eigrp log-neighbor-warnings
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HacTpounKa npoTtoKkona EIGRP

[MapameTpbl paboTbl Npouecca mapipyTusaumnm EIGRP

il

Routing for Networks:
1104 OUSSINS /A
10{.16.1L0430
10 146.14L4430
10k 14.1F8/430
IO 3Z. 10424
O 32— 2L 0724

N B

Passive Interface(s):

FastEthernetO
FastEthernetl
Loopback0

Routing Information Sources:

Gateway Distance

10} 16:..1}.10 90

1E(0) 5l b 56 90

OIS TEGT S 52 90
rl#
Interface IP-Address
FastEthernetO ROFES. ESl
FastEthernetl 1L(0)5 8 2 o 2kl
Serial0 1) 511 535k AL
Seriall 10. 16k 5
Serial?2 ORI (ST S
Loopback0 ALY s die ¢ L
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Last Update

00:02:47
00} 02 : 447/
00f: 02 : 47

OK?
YES
YES
YES
YES
YES
YES

Method
NVRAM
NVRAM
NVRAM
NVRAM
NVRAM
NVRAM

Status
up
up
up
up
up
up

Protocol
up
up
up
up
up
up



HacTpounKa npoTtoKkona EIGRP

CymmumpoBaHmne mapLipytos B npoToKone EIGRP

(config-if) # ip summary-address eigrp as-number ip-address ip-network-mask [admin-distance]
(config-if) # no ip summary-address eigrp as-number ip-address ip-network-mask

10.32.0.0/24

. 10.0.1.1/
10.0.1.3/32 4 32

10.32.1.64/27

rl#

interface—Serial—0

ip summary-address eigrp 200 10.0.1.0 255.255.255.248 90
ip summary-address eigrp 200 10.16.1.0 255.255.255.240 90
ip summary-address eigrp 200 10.32.0.0 255.255.254.0 90

interface Serial 1

ip summary-address eigrp 200 10.0.1.0 255.255.255.248 90
ip summary-address eigrp 200 10.16.1.0 255.255.255.240 90
ip summary-address eigrp 200 10.32.0.0 255.255.254.0 90
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HacTpounKa npoTtoKkona EIGRP

3aHeceHWe cyMMapHOro mapLipyTa B Tabanuy mapupyTnsaumm

10.0.1.2/32__

10.32.0.0/24

10.32.1.32/27 ——

'5)

10.0.1.4

rl# show ip route

10.32.1.64/27

D 10.16.1.0/28 is a summary, 00:09:14, NullO

D 10.32.0.0/23 is a summary, 00:07:53, NullO
D 10.0.1.0/29 is a summary, 00:05:14, NullO
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HacTtpownka npoTtokona EIGRP

HasHayeHne MeTpUKM cymmapHomy mapupyTty (1 n3 3)

CymMMapHoOMy Mapuwpymy Ha3Ha4aemcs MUHUMO/IbHAA MEMPUKA YGCMHO20
Mapuwipyma u3 exo0auux 8 CyMmapHbIi

rd#show ip eigrp topology 10.32.1.0 255.255.255.240
FP—HFERP—(A5-12 60— Fopotogy—emtryrfor 632+ 0/28
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 28160
Routing Descriptor Blocks:
0.0.0.0 (FastEthernet0/1.111), from Connected, Send flag is 0x0
Composite metric is (28160/0), Route is Internal
Vector metric:
Minimum bandwidth is 100000 Kbit
Total delay is 100 microseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 0
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HacTtpownka npoTtokona EIGRP

HasHayeHne MeTPUKM cymmapHOMY MapLipyTy (2 ns 3)

r2#show ip eigrp topology 10.32.1.0 255.255.255.224
IP-HEIGRP! (AS 12010)l: Topollogy entiry! for 110.32.1.0/27
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 1794560
Routing Descriptor Blocks:
10.16.0.2 (Selrigl®/0/1) ., from 10.1641.12,1Send fllag is [0xD
Composite metric is (1794560/28160), Route is Internal
Vector metric:
Minimum bandwidth is 2000 Kbit
Total delay is 20100 microseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 1
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HacTtpownka npoTtokona EIGRP

HasHayeHne MeTpUKM cymmapHomy mapuipyTy (3 n3 3)

rlishow ip eigrp topology 10.32.1.0 255.255.255.192
IP-EIGRP! (AS 12010)l: Topollogy entiry! for |10.32.1.0/26
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 2306560
Routing Descriptor Blocks:
10.16.0.2 (Selriglp/0/0) ., from 10.1610.12,1Send fllag is [0xD
Composite metric is (2306560/1794560), Route is Internal
Vector metric:
Minimum bandwidth is 2000 Kbit
Total delay is 40100 microseconds
Reliability is 255/255
Load is 1/255
Minimum MTU is 1500
Hop count is 2

«Husble-ecmpevu» 2014



HacTtpownka npoTtokona EIGRP

MapLpyT no ymonvyaHuio B npoTtokose EIGRP

lMpu nomowu KomaHOwb! ip default-network

Hacmpotika cymmapHozo mapwpyma 0.0.0.0 0.0.0.0

Ha3sHauyeHne meTpuKn mapLlpyty No ymonyaHuo B npotokone EIGRP

rl#
IP-EIGRP (AS 200): Topology entry for 0.0.0.0/0
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 28160
Routing Descriptor Blocks:
ULOY00 (NG IO, Erom jO0.0-0.0, [Sendjfliagf 1s Ux0
Composite metric is (28160/0), Route is Internal
Vector metric:
Minimum bandwidth is 100000 Kbit
Total delay is 100 microseconds
Reliability is 255/255
Toadjis 172565
Minimum MTU is 1500
Hop count is 0

Exterior flag is set
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HacTtpownka npoTtokona EIGRP

HacTtpoiika ayteHTuduKaumm 8 npotokone EIGRP

# ip authentication key-chain eigrp as-number key-chain

# no ip eigrp as-number authentication key-chain [key-chain]
# ip authentication mode eigrp as-number md5

# no ip authentication mode eigrp as-number md5

config=iit
corrfirgr—Tit
Contagr it
conth g1t

(
(
(
(

Mpumep MCnonb3yemon KAK4YeBOM LEMOYKN

key chain trees

key—it

kKey-lstring chestnut

accept-lifetime 13:30:00 Jan 25 2006 duration 7200
send-lifetime 14:00:00 Jan 25 2006 duration 3600
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HacTpounKa npoTtoKkona EIGRP

Mpumep HaCTPOMKK ayTeHTUPMKaLMKM B NpoToKkone EIGRP

10.16.1.0/30

rl#

key chain trees

key 1

key-string chestnut
!
interface serial 0

1P address 10, o. T4l Zb5.255.255 4252

ip authentication key-chain eigrp 200 trees
ip authentication mode eigrp 200 md5

!
router eigrp 200

netwolck 10.16.1).0 255.2551255}.252
!

r2#

key chain trees

key 1

key-string chestnut
|
interface serial O

ip address 10.16.1.2 255.255.255.252

ip authentication key-chain eigrp 200 trees
ip authentication mode eigrp 200 md5

1
router eigrp 200

network 10L16.J1.0] 255.255.2%5.252
1
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HacTtpownka npoTtokona EIGRP

YcnewHasa ayteHTUdnKaumna s npotokone EIGRP

r2#show ip eigrp neighbors
IP-EIGRP neighbors for process 200

H Address Interface Hold Uptime SRTT RTO. Q- Seqg
(sec) (ms) Cnt Num
1 10.16.0.1 Sel 13 00:38:57 1 200 0 32

rl#show ip eigrp 200 interfaces detail
IP-EIGRP interfaces for process 200

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Sel i 0/0 1 ol12 50 0

Hello interval is 5 sec

Next xmit serial <none>

Un/reliable mcasts: 0/0 Un/reliable ucasts: 48/64
Mcast exceptions: 0 CR packets: 0 ACKs suppressed: 6
Retransmissions sent: 0 Out-of-sequence rcvd: 0
Authentication mode is md5, key-chain is "trees"

Use unicast

rl#debug eigrp packets

*Mari13-18:42:20.079 KRSK: EIGRP: Sending HELLO on Serial®

*Mar 13 18:42:20.079 KRSK: AS 200, Flags 0x0, Seqg 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Mar 13 18:42:20.299 KRSK: EIGRP: received packet with MD5 authentication, key id =1
*Mar 13 18:42:20.299 KRSK: EIGRP: Received HELLO on SerialO nbr 10.16.1.2

*Mar 13 18:42:20.299 KRSK: AS 200, Flags 0x0, Seqg 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
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HacTpounKa npoTtoKkona EIGRP

OwwnbKa npn ayteHTUPUKauum B npotokone EIGRP

rl#debug eigrp packets
*Mar 13 18:45:26.843 KRSK: EIGRP: pkt key id = 1, authentication mismatch
*Mar 13/ 18:45:26.843 KRSK: EIGRP: SerialO: ignored packet from 10.16.1.2, opcode = 5 (invalid authentication)

*Mar 13 18:44:44.951 KRSK: S$DUAL-5-NBRCHANGE: IP-EIGRP(0) 200: Neighbor 10.16.1.2
(Serial0/0/0) 1is down: Auth failure
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HacTpounKa npoTtoKkona EIGRP

PacnpepeneHune Harpysku B npotoKkose EIGRP

(config-router)# variance multiplier
(config-router)# no variance
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HacTpounka npotokona EIGRP

Hactponka npotokona EIGRP ana pabotbl B NBMA ceTax

(config-router) # neighbor ip-address interface-type interface-number
(config-router)# no neighbor ip-address interface-type interface-number

(config-if)# ip split-horizon eigrp as-number
(config-if) # no ip split-horizon eigrp as-number

rl#

interface serial 1.1 point-to-point
encapsulation frame-relay

S kS Sk SySyy Gy IO ol g AN SIS 1o S
1
interface serial 1.2 point-to-point
encapsulation frame-relay

ip address|10.[0.1.5 |2554255.256.252
1
router eigrp 200

passive-interface default

neighbor 10.16.1.2 Serial 1.1
neighbor 10.16.1.6 Serial 1.2
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PacwumnpeHHaa HacTpouKa npotokona EIGRP

Tamepsbl npotokona EIGRP

(config-if) # ip hello-interval eigrp as-number seconds
(config-if) # no ip hello-interval eigrp as-number seconds
(config-if)# ip hold-time eigrp as-number seconds
(config-if)# no ip hold-time eigrp as-number seconds

(config-router)# timers active-time [time-1imit | disabled]
(config-router)# no timers active-time

BecoBbie KoapPuumneHTbl npoTokona EIGRP

(config-router) # metric weights tos k1 k2 k3 k4 k5
(config-router)# no metric weights
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PacwumnpeHHaa HacTpouKa npotokona EIGRP

N3meHeHne anameTtpa cetn npotokona EIGRP

(config-router) # metric maximum-hops hops-number
(config-router) # no metric maximum-hops

OrpaHquHme NCNoa1b30BaHMA KaHa/10B CBA3U

(config-if)# ip bandwidth-percent eigrp as-number percent
(config-if)# no ip bandwidth-percent eigrp as-number percent
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TectupoBaHuMe n yctpaHeHme ownbok B paboTte npotokona EIGRP

show ip route eigrp

show ip protocols

show ip eigrp neighbors
show ip eigrp topology
show ip eigrp interfaces
show ip eigrp accounting
show i1pleigrpl tiralffii g

r2#show ip route eigrp

10.0.0.0/8 is wvariably subnetted, 16 subnets, 3 masks
B2t O 2890/ A5 60 vita Lo 616, 0000327, 1Serdal0/1/0
TO. B2 I- 1o /28] 90 1794560 via |[10. 1o JL 42, 4030047} Sexiall/ /1
10.0.0.2/132] [I90}/ 12200001 Jvila {10.16.1.2,] 00400:27, Sexiald/0/1%
10.0.0.13/[32] [190l/11920000] |vila [10.16.1.6,1 0400:27,) Sexrigl®/1/0
10.016L.0L0/30 1[90/0 71945601 g U0 414. 0.1, 10000427, 1Serial0/0/0
10 .32 0 0L/218 LTA0 7045400 saig 104148 0 1 -100:00427,1Seriallf0L0
H—P0-1F32H9 6/ 120800 vha 11 06056000+ A F5—Seriat 300
TG I 8 30T 90T 794560 T vita ot 616, 10000128, rSeriator /0

o0/ I/ 2960 via |[TU. 16 T 42,/ JU3i00:28, Jetiall/ U/

O 9 o ooglg o
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TectupoBaHue u ycTpaHeHue ownboK B paboTte npoTokona EIGRP

r2#show ip protocols
Routing Brogtocol ils leignp 200"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0
EIGRP maximum hopcount 100
EIGRP maximum metric variance 1
Automatic network summarization is not in effect
Maximum path: 4
Routing for Networks:
10116f.140/430
10116}.14%4/30
10J0 . f1-1/32
T0ITe[.0r0/30
Passive Interface(s) :

FastEthernet0/0
FastEthernet0/1
Serial0/1/1
Loopback0

Routing Information Sources:
Gateway Distance Last Update
(this router) 90 Q013425
10416).1%6 90 0[0:003423
10416). 112 90 0[0: 00423
110 ¥ 1 6], 01 90 0|0 00423

Distance: G cxternal 170
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TectupoBaHuMe n yctpaHeHme ownbok B paboTte npotokona EIGRP

rl#show ip eigrp interfaces
IP-EIGRP interfaces for process 200

Xmit Queue Mean Pacing Time Multicast Pending
Interface Peers Un/Reliable SRTT Un/Reliable Flow Timer Routes
Se0/0/1 d 0/0 2 0/12 50 0
Se0/1/0 {3 0/0 1 0/12 50 0
Se0/0/0 A 0/0 it 0/12 50 0

rl#show ip eigrp accounting
IP-EIGRP accounitingl fior] AS (200)/ID{10.0.4.1)
Total Prefix Count: 18 @ States: A-Adjacency, P-Pending, D-Down

State Address/Source Interface Prefix Restart Restart/

Count Count Reset (s)
A 612 Se0/0/1 12 3 i
A T0. oL O L Se0/0/0 3 5 84
A 10.16L1].6 Se0/1/0 112 1 114
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TectupoBaHuMe n yctpaHeHme ownbok B paboTte npotokona EIGRP

rl#show ip eigrp traffic

IP-EIGRP Traffic Statistics for AS 200
Hellos sent/received: 1052/893
Updates sent/received: 43/34
Queries sent/received: 3/1
Replies sent/received: 1/3
Acks sent/received: 25/34
Input queue high water mark 1, 0 drops
SIA-Queries sent/received: 0/0
SIA-Replies sent/received: 0/0
Hello Process ID: 164
PDM| Process| ID:} 135
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TectupoBaHuMe n yctpaHeHme ownbok B paboTte npotokona EIGRP

debug ip eigrp packets
debug 1ip eigrp

debug| eigrp fsm

debug eigrp transmit
debug eigrp neighbors

L00 10.0.0.1/32
R

S0/0/0 @ S0/0/1
y =~
0¥ Y
Fe0/1.101 o
3
- |
L0010.0.1.1/32_ S0/0/0 ' YT T S0I0/0 160 10.0.2.1/32
2. 32.0. g

) F0/0.401 Q F0/0.401 '

Z
C
P
S0/0/1 l v | S0/1/0 10.16.0.8/30 soiorz \ e PR s0//0

\
<o

S <
9\"‘J Q % %
'\3). '(7 ‘V')S?
3 Z. z.
$ g2 , 2
S0/0/0 L00 10.0.1.2/32 L00 10.0.1.3/32 S0/0/0 S0/0/0 100 10.0.2.2/32 100 10.0.2.3/32 S0/0/0
% = = % Z //_- -_\\
@ F0/0.411 10.16.1.8/30 F0/0.411 @ @ F0/0.421 10.16.2.8/30 F0/0.421 @
R4 R5 R6 R7
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TectupoBaHuMe n yctpaHeHme ownbok B paboTte npotokona EIGRP

r2fdebug eigrp packets
EIGRP Packets debugging is on
(UPDATE, REQUEST, QUERY, REPLY, HELLO, PROBE, ACK, STUB, SIAQUERY, SIAREPLY)
*Apr 28 18:45:18.863 KRSK: EIGRP: Received HELLO on Serial0/0/0 nbr 10.16.0.1
*Apr 28 18:45:18.863 KRSK: AS 200, Flags 0x0, Seg 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ
*Apr 28 18:45:20.203 KRSK: EIGRP: Received QUERY on Serial0/0/0 nbr 10.16.0.1

*Apr 28 18:45:20.307 KRSK: EIGRP: Sending REPLY on Serial0/0/0 nbr 10.16.0.1

A2 818451120+ 3 07— KRSK AS 200, Flags 0x0, Seg 71/23 i1dbQ 0/0 i1idbQ un/rely 0/0 peerQ
*Apr 28 18:45:20.311 KRSK: EIGRP: Received ACK on Serial0/0/0 nbr 10.16.0.1

*Aprn. 28 U8 45:p 04301 KRSK.: AS 200, Flags 0x0, Seg 0/71 idbQ 0/0 iidbQ un/rely 0/0 peerQ
*Apr 28 18:45:21.563 KRSK: EIGRP: Sending HELLO on Serial0/0/1

*Apr 28 18:45:21.563 KRSK: AS 200, Flags 0x0, Seg 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Apr 28 18:45:21.839 KRSK: EIGRP: Received HELLO on Serial0/0/1 nbr 10.16.1.2

*Apn 28 18:45:21.839 KRSK: AS 200, Flags 0x0, Seg 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ

r2#{debug eigrp neighbors

EIGRP Neighbors debugging is on

*Apr 28 19:50:49.921 KRSK: Going down: Peer 10.16.0.1 total=3 stub 0 template=3, iidb-stub=0 iid-
all=0

*Apr 28 19:50:49.925 KRSK: EIGRP: Neighbor 10.16.0.1 went down on Serial0/0/0

r2#

r2#

*Apr 28 19:51:41.489 KRSK: EIGRP: New peer 10.16.0.1 total=4 stub 0 template=3 idbstub=0
iidball=1
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

daKTopbl BAMAKOLWME HA CXOAMMOCTb NnpoTtokona EIGRP

Konuyecmeo cemeli nonyyamenel

Konuyecmeo cocedOHuUx mapuwipymu3amopos

InybuHa mononoauu
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

MexaHu3mbl npnmeHArowmneca and ymeHbweHnAa BpemeHn CXoanMoOCTnN CETU

Wcrionsb3osaHue cymmapHbIX Mapupymos

Mcrionb3osaHue mynuxkossix mMmapuwpymu3amopos
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

Micnonb3oBaHMe CYMMapPHbIX MapLIpyTOB
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

JlomeH 4YaCTHbIX MapLUpyTOB

10.32.1.0/28

10.32.1.16/28

10.32.1.32/28

\_ JloMeH YacTHbIX MapLLpPyTOB [lomeH cyMMapHbIX MapLUpPYTOB )

_ IGP 4
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Ucnonb3osaHue EIGRP B KpynHbix CI1/1

JloMeH YacTHbIX MapLUPYTOB C ABYMSA TOYKaMM BbIXOAa

%z%%@ &) @%
& &
8 - B
& &
I
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Ucnonb3osaHue EIGRP B KpynHbix CI1/1

Pa3pbiB JOMEHA YaCTHbIX MapLLUPYTOB C ABYMA TOYKaMM BbiXoaa

ICTICEES)
AR L 2]

IGP

§i
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Ucnonb3osaHue EIGRP B KpynHbix CI1/1

Mcnonb3oBaHMe MapLupyTa N0 YMOAYaHUIO
4 I

-]

7 7
-
t

’
(Y

X ® ® C

IGP

&
&
(XK

\ /

«Kussle ecmpeyu» 2014



Ncnonb3osaHue EIGRP B KpynHbix Cl1/

icnonb3oBaHMe TYNUKOBbIX MapLUPYyTU3aTOpOB

Hacmpolika cymmapHoz20 mapuwipyma Ha R1 He enuaem Ha pacnpocmpaHeHue
3anpocos RA1
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

HacTpoiKa TYNMKOBbIX MapLUpyTU3aTOPOB

router eigrp 200
eigrp stub connected summary

(config-router) #feigrp stub [receive-only | connected | static | summary |
redistributed]
(config-router)
redistributed]

no eigrp stub [receive-only | connected | static | summary |
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

OueHKa pasmepa TabauLbl Tonoaorum

Pasmep mabauubl monosno2uu HEOOUHAKo8 Ha mapuwpymu3amopax EIGRP
Ha pasmep mabauuysbi mononoauu 6yoym enuameo:

Konuyecmso sbiwecmosawux coceoell

Konuyecmeo cemeli I70/7y‘40m€/7€lj PAcriosioOHEeHHbIX 3a HUxcecmoawumu coceoamu
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

YMeHblUeHne BpemMeHu peakymmn Ha U3aMmeHeHmne ToNoN0ruu
[lpAMmoe nsmeHeHmne Tono0rMu

Wcnonb3osaHue KOoMaHObI carrier-delay

KocBeHHOe nameHeHme Tonoa0rmm

YmeHbuweHue Hello uHmepsana
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

OueHKa BpemeHu cxoammoctu npotokona EIGRP

onIMOE nameHeHme Tonoaornn

Time=2*=Dia*SRTT

KocBeHHOe nameHeHue Tonos10rnu

Time= 2*Dia*SRTT +time

time — epems 06HaApyHeHUS KOCBEHHO20
U3MeHeHUsa monosoauu
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

ri#

IP-EIGRP neighbors for process 200

H Address Interface Hold Uptime SRTT RTO Q Seqg
(sec) (ms) Cnt Num

i G606 Se0/0/1 ERd 01:21:04 i 2007 —0—119

0 L0 6,402 S5e0/0/0 1 Q-2 20, 5. 2-0.04—0—132-6

r2#

IP-EIGRP neighbors for process 200

H Address Interface Hold Uptime SRTT RTO Q Seqg
(sec) (ms) Cnt Num

3 10 1 610 10 Fa0/0.401 18 Q0 53 59 il 7] 2004 0 1118

2 L0.j16.41.6 Se0/1/0 13 0L 88 8 24 6 2004 0] 28

il 10.j16.41.2 Se0/0/1 18 0/1§:+1.98:1519 1 2001 0Of 30

0 [0Jle 0.1 Se0/0/0 12 0L:20:53 6 2004 0Of &3

rd#

IP-EIGRP neighbors for process 200

H Address Interface Hold Uptime SRTT RTO Q Seqg
(sec) (ms) Cnt Num

0 1508 HIg(Ge i Se0/0/0 T8 O3k B2 IR 15 2001 O 122

i f=G=—H-6—H——0 Fa0/0.411 18 O A D it 7 2001 —0r—1$1:8
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

*Feb 23 17:13:26.582 MSK: DUAL: rcvupdate: 10.32.0.0/28 via Connected metric 4294967295/4294967295
*Feb 23 17:13:26.582 MSK: DUAL: Find FS for dest 10.32.0.0/28. FD is 28160, RD is 28160

*Feb 23 17:13:26.582 MSK: DUAL: 0.0.0.0 metric 4294967295/4294967295 not found Dmin is 4294967295
*Feb] 23 17:18:266.586{MSK: |[DUAL: | Peer |totall2 stub 0 template 2

*Feb 23 17:13:26.586 MSK: DUAL: Dest 10.32.0.0/28 entering active state.

*Feb 23 17:13:26.586 MSK: DUAL: Set reply-status table. Count is 2.

*Feb 23 17:13:26.586 MSK: DUAL: Not doing split horizon

*Feb 23 17:13:26.598 MSK: EIGRP: Enqueueing QUERY on Serial0/0/0 iidbQ un/rely 0/1 serno 63-63

*Feb 23 17:13:26.602 MSK: EIGRP: Sending QUERY on Serial0/0/0 nbr 10.16.0.2

*Feb 23 17:13:26.614 MSK: EIGRP: Received ACK on Serial0/0/0 nbr 10.16.0.2

*Feb 23 17:13:26.678 MSK: EIGRP: Received REPLY on Serial0/0/1 nbr 10.16.0.6

*Feb 23 17:13:26.682 MSK: EIGRP: Enqueueing ACK on Serial0/0/1 nbr 10.16.0.6

*Feb 23 17:13:26.682 MSK: DUAL: dest(10.32.0.0/28) active

*Feb 23 17:13:26.682 MSK: DUAL: rcvreply: 10.32.0.0/28 via 10.16.0.6 metric 4294967295/4294967295
*Feb 23 17:13:26.682 MSK: DUAL: reply count is 2

*Febl 23 17:13:26.682 MSK: DUAL: Clearing handle 1, ‘count now 1

*Feb 23 17:13:26.682 MSK: DUAL: Removing dest 10.89.0.0/28, nexthop 10.16.0.6, infosource 10.16.0.6
*Feb 23 17:13:26.686 MSK: EIGRP: Sending ACK on Serial(0/0/1 nbr 10.16.0.6

*Feb 23 17:13:26.698 MSK: EIGRP: Received REPLY on Serial0/0/0 nbr 10.16.0.2

*Feb 23 17:13:26.702 MSK: EIGRP: Enqueueing ACK on Serial0/0/0 nbr 10.16.0.2

*Feb 23 17:13:26.702 MSK: DUAL: dest(10.32.0.0/28) active

*Feb 23 17:13:26.702 MSK: DUAL: rcvreply: 10.32.0.0/28 via 10.16.0.2 metric 4294967295/4294967295
*Feb 23 - 17:13:26.702 MSK: DUAL: reply count is-1

*Feb 23 17:13:26.702 MSK: DUAL: Clearing handle 0, count now O

*Feb 23 17:13:26.702 MSK: DUAL: Freeing reply status table

*Feb 23 17:13:26.706 MSK: DUAL: Find FS for dest 10.32.0.0/28. FD is 4294967295, RD is 4294967295 found
*Feb 23 17:13:26.706 MSK: DUAL: Removing dest 10.32.0.0/28, nexthop 0.0.0.0, infosource 0.0.0.0
*Feb 23 17:13:26.706 MSK: DUAL: Removing dest 10.32.0.0/28, nexthop 10.16.0.2, infosource 10.16.0.2
*Feb 23 17:13:26.706 MSK: DUAL: No routes. Flushing dest 10.32.0.0/28

*Feb 23 17:13:26.710 MSK: EIGRP: Sending ACK on Serial0/0/0 nbr 10.16.0.2

«}Kuebie-scmpeyu» 2014 Time = 128 mc.



r2#

*Nov
*Nov
*Nov
*Nov
*Nowv
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nowv
*Nov

*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov

e T B S S o Sl

e e e e

16:
AN
16:
-
IHE 2
LG 3
1LG i3
95 2
Ik i3
1-6-;
LG
LG 3
¢
IL(E i
561
glaG:
1613

16:
JE(G 13
-G
16:
1618
LGS
16:

Ncnonb3osaHue EIGRP B KpynHbix Cl1/

12:
12
12:
-2t
122
S| ¥4e
12:
p[B%4
T2
12
Tzt 8
12:
S[i28:
AR
i o
1
EZ1Z

o2t
AL
-t
12
S(9A%:
7] 8
12:

41.
41.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.
46.

46.
46.
46.
46.
46.
46.
46.

299
303
303
303
303
303
303
303
303
30
307
307
307
307
307
il
301

463
463
463
463
467
467
467

CpaBHeHue c npoTtokosnom OSPF (1 us 3)

KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:

KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
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OSPF: Schedule SPF in area 1 Change in LS ID 10.0.1.1, LSA type R,
OSPF: forcing SPF in area 1
OSPF: running SPF for area 1, SPF-type Full
OSPF-y—Imi-ti-ati-zingtot-run—spf

QSPHE _—tspf intna (- =trebnilldingiihe fQree

It ds a reuter |LSA 10.0L1 1. |Link Count 8
Praocessing fliink O, id OO 1I.3} lHnk datal]l0plg.145, [type |1, |cost b0

Add better path to LSA ID 10.0.1.3, gateway 10.16.1.6, dist 50
PUCCETION BSX OIT el chitst LSIDf LOT0IITSs, Iype I, Adv] Rt. [L0T0~T1S3
Add path: next-hop 10.16.1.6, interface Serial(/2

OSPF

Prgcessing flink 1, id 101041641 .4, Nink data 255 .1255,255.2521, tivpe 3§
Add better path to LSA ID 10.16.1.7, gateway 10.16.1.4, dist 50

Add path: next-hop 10.16.1.5, interface Serial(/2
Processing [Link 2, id {04027 Tink datall0l16.141, [type |L, jcost bl
Add better path to LSA ID 10.0.1.2, gateway 10.16.1.2, dist 50
RilEEiagt LSA=en—helc i s LS T RE G0l 2. iivge-db, — AdsaeRaiche L0 0CJ2
upheap ILSA om the clilst ILSID 10.40.14.2¢ Type 1,40 Adv Rtr. 10.0.1.L2,
from index 2 to index 1

OSPE:
OSPE 4

OSIPE:
OSIPE
OSHPE-s
QOSIPE 2
OSPF':
OSIPE 1
OSPF:

ospf gen asbr sum all areas

running spf for summaries area 1

sum delete old routes area 1

Started Building Type 5 External Routes
ex delete old routes

Started Building Type 7 External Routes
ex delete_old routes

Time = 5168 mc.

4

spf-type Full

cost 50



r2#

*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov
*Nov

r2#

L S e S S =

16:
SINels
16:
16
S[EEH
16:
15613
168
16:
TR
16:
16:

Ncnonb3osaHue EIGRP B KpynHbix Cl1/

38:
38
38:
3-8
38
38:
38:
38 :
38:
38
38:
38:

07.
oF .
07.
09~
0.,
07.
O .
Ol
07.
Q.
07.
07.

Routing Process

677
681
693
693
693
853
853
853
857
857
857
857

CpaBHeHue c npoTtokosom OSPF (2 us 3)

KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:
KRSK:

OSPF':
OSPE 3
OSPF:
OSPE-

OSP

OSPF':
OSPF:
O5PL 3
OSPF':
OSPE:
OSPF':
OSPF:

"ospf 1" with

Initial SPF schedule delay 10
Minimum hold time between two
Maximum wait time between two

Schedule SPF in area 1 Change in LS ID 10.0.1.1, LSA type R, , spf-type Full
forcing SPF in area 1

running SPF for area 1, SPF-type Full
Initializing-to+run-spf

B —ispf intra ()l -trebuilldingithe free
ospf _gen _asbr sum all areas

running spf for summaries area 1

sum delete old routes area 1

Started Building Type 5 External Routes
ex delete old routes

Started Building Type 7 External Routes
ex delete_old routes

Time = 180 mc.

il Bt B 1 il 5l

msecs
consecutive SPFs 100 msecs
consecutive SPFs 1000 msecs



Ncnonb3osaHue EIGRP B KpynHbix Cl1/

CpaBHeHue c npoTtokosnom OSPF (3 us 3)

Bpemsa paboTtbl anropntma DUAL Bpemsa paboTtbl anroputma SPF
9 mc 164 mc
Bpema obmeHa naketamm Bpema obmeHa naketamm
119 mc 0 mc
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Ncnonb3osaHue EIGRP B KpynHbix Cl1/

3aBUCMMOCTb BpeMeHN CXOoAUMOCTU CETU U I'IpOI'IYCKHOVI CnocobHOCTM KaHaNoB CBA3M

BW 2000 kBit/s. BW 64 kBit/s.
128 mc 157 mc
BW 19,2 kBit/s. BW 19,2 kBit/s.
(nop, Harpy3Kkoit)
252 mc 837 mc
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NTorun

+ Hannydlee cooTHolweHne: Bpema cxoammocty cetu / BbluMcanTENbHbIE pecypcbl
+ TMbKocTb popmaTta nepeaaBaeMbIX AaHHbIX
+ OTCcyTCTBUME KECTKUX TpeboBaHnM K Tononormu CIA

= [InnTenbHas 3aKpbITOCTb NPOTOKONA
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