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Symbol Name Definition

5 SOUrCE router T he rouder where LFA calculations are done

D Destination router Router where is end prefix to be proteciedis located

N Neighbor router The neighbor which is allernate next-hop router under investigation
E Ciher nesghbor T he primary next-hop router

D(A,B) Distance Minimum distance from A to B

IJpowhsos IJlads

D(N,D) < D(N,S) + D(S,D) // Link Protection.
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15 <5+ 15 —-—-—-——- > Inequality holds true
Jleuwly
D(N,D) < D(S,D) // Downstream Path

51 o 031 1o szed Besed 298 disé: Sluo suppw 1o 1deelo, N (1Idesze IJelds JJouwe
IJlzoslbs Idpeeed) 09 psze Josdd Idoslule 98990 18w [Js 1desze 1Ugzes pu IUpszoe
IJezds S.

Jpl 09 p9oe oul Jl subod Idoevdlye IJelus eds Bse odJds OSPF Jpel 09 p9 oz O .
lbhuwe ldoslos 1. soldelds JE ses Idouwg IJlzosllbbs Jegzo 1Ugbss IJoldss N glhe Joswe
lJoslule po 1JEbe.

15 < 15  -——-———- > Inequality holds false

lJpowlsuo IJelJes

D(N,D) < D(N,E) + D(E,D) // Node Protection
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25 < 20 + 10 -—--—- > Inequality holds true

pElss) o> puvly LFA

Ssel sds pelssy wpass wbisé IJouuwg Idlzoslbs pg o osdlcel Os o osw IUgdo.
99 2lds w9, puwbiso Jduuwe Idlzwslios Jobisé Iuwluuss peess sup wrass sle> Wb
lovoubl [Js 8lisps |duwele dplbdews [Jeddy,yé s wgpdol. ool Jiuyz péwusy U 0do
lJowele.

9luod wor weass Idpuwl (woz I8e,luos ep7)-

- 10 srig

- 20 pwl luwlyws

- 30 9lzole pud0Jo

- 40 i)gs P 9Sluw

- 50 pu.ub_).)é ro;éddé

- gplsé 1Je 9> 60

. 70 Broadcast-Interface-Disjoint

- puihJs IUlzpld 9088l JJpe sl 256

- pze9es hoolb Iptlb, IJpuve,Jds (SRLG): welsd ywsluws LFA IUIG Gl oss wzuw puml
Sepd 0w SRLG Jpuwl) Iuuluws. wldelus 1o 1pszole 1dpwessé ouwegse 1Jpesd
oo J3JY VBluol zpsel wuilyd Bs v IJpéllb,.

- 1Jpuwly Uiuul,_,u..___s: Suled 03l Vs Iz pu ldeuvesu IU3so Jl souwlegs Bs IdedJws o
bovlble IJpuwble IJ,oo‘c_?a I9 w9939 Isl,6 lJeze9s (ECMP).

- interface-disjoint: o3l sgus lu puwl)y IUluodlz Ses Ew) 9lz06 pgodds pdluo wlJglzos



lJpuw e ed JJsuesd IJs 1Ugzoed o) Idpuml) IJiwluu§. WO gldo IdLhoulble po w@bo
s u9béc swp oduss o3l Iduyb slisel.

- bos pdslus: 23 puh bt leoslbs Gidd cdJds Jdsuesd 1Js 1Uszos. :

- Linecard-disjoint: s _oJ 03l puwl) uuwi lzwslbs po 9lzos 092956 £Js bl §s gb 1)s.
9030 lsuol 21Js gluoé J SRLG 90g 3Jd. 903l Jl selbdu ls odasy gluo 9sop peldewo
odllissl.

+ 2phs8 1Je 38! s 89 puwb IUluadlz pgl woles eozo IUElss 1doldss Jdeuwl IJluwluws:
9053l SUPPY lJzplso IUJleds Jz,yds py9) Idoslule zos Ws 2lds Buvd p9zo IUEb9s

. Broadcast-Interface-disjoint: wulgs 030 lJuwple gds IJolds oo o pusly 1Jluodlz JI
Surogse 0w Uieds 1o IJpuwased po Gud IJpuwh IUIuwluus.

- puubJs ldzed: wop puihJs 2,96 p)9) Idoslule wsu punble Idogwg Ilzeslbs
JJeouizsu gospl oBubd zase gpdsle 1dozdd IIps Idos we pulduveol lgdle B
998y puwl uuwt leeslbs W) 8.

IJodssu

lLowe lJotbsbs JJubwds

Eth /0 1010140024 Eth 1/0

Eth 0/0 Eth 0/

1010120024 1010, 34, 0524

Eth 0/0

EthQ/i0 |2

3

Eth 1/0 101023024 gy 10

IJodssule

R1

1
interface Loopbackl

ip address 10.1.1.1 255.255.255.255
1

router ospf 1



fast-reroute per-prefix enable area 0 prefix-priority high
fast-reroute keep-all-paths
network 10.1.1.1 0.0.0.0 area O
network 10.10.12.1 0.0.0.0 area O
network 10.10.13.1 0.0.0.0 area O
10

network 10.10.14. .0.0.0 area O
!

R2

1

interface Loopbackl

ip address 10.2.2.2 255.255.255.255
end

1

router ospf 1

network 10.2.2.2 0.0.0.0 area 0

network 10.10.12.2 0.0.0.0 area O
network 10.10.23.2 0.0.0.0 area O
network 10.10.24.2 0.0.0.0 area O

R3

!
interface Loopbackl

ip address 10.3.3.3 255.255.255.255
!

router ospf 1

network 10.3.3.3 0.0.0.0 area O

network 10.10.13.3 0.0.0.0 area O
network 10.10.23.3 0.0.0.0 area O
network 10.10.34.3 0.0.0.0 area O

R4

|
interface Loopbackl
ip address 10.4.4.4 255.255.255.255

router ospf 1

network 10.4.4.4 0.0.0.0 area O

network 10.10.14.4 0.0.0.0 area O
network 10.10.24.4 0.0.0.0 area O
network 10.10.34.4 0.0.0.0 area O

IJozdd pu lduogs
lwegse 03l IS Joldss gpd Iodsso wuvdd Lozse.
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Eth 1/ 1010 14.0524 OSPF Cost
4 Ri1.R2Z 10
Ethad | Eth (0
R1-R3 10
10.1 4
101012 024 0. 10,34, 062 iR it
R2.Rd4 1
Etham |2 Eth V0 2-R 0
R2-R3 10
Eth {0 10-10.23.0i24 R3.R4 0

sowe Ilubls lds 8sp IdodJds 1Jp3ds,6 B 1z29d gus 9 ool WO 830 I.J.ro,_,.ulslé 1 Jpol 09
e9oe oul vlduuwed Jdpdedsu R2 9 R3: gsdlzb Iu R2 Wb b, gds 1Ugsle Llduu,bo.

D(N,D) < D(N,S) + D(S,D) // Link Protection.

lJogwos JJgbe byl R2:

10 < 10 + 10 ====== > Inequality Passed

lJogwos JJgbe byl R3:

20 < 10 + 10 --=---- > Inequality Failed
903l suLPU lpd!g§6 o998 R2 w §uso LFA OS CIJ& JL_JBJ IJl_)_ovlb lJlwlws wsu R1 9 R4.
wel lo R3 Ul sws wedp ldpuwlslé 1Jpzss Bluo sWuvd Vs w9vds) puwly LFA.

Rl#show ip route 10.4.4.4
Routing entry for 10.4.4.4/32
Known via "ospf 1", distance 110, metric 11, type intra area
Last update from 10.10.14.4 on Ethernetl/0, 01:08:00 ago
Routing Descriptor Blocks:
* 10.10.14.4, from 10.4.4.4, 01:08:00 ago, via Ethernetl/0
Route metric is 11, traffic share count is 1
Repair Path: 10.10.12.2, via Ethernet0/0

Rl#show ip ospf rib 10.4.4.4

OSPF Router with ID (10.1.1.1) (Process ID 1)

Base Topology (MTID 0)

OSPF local RIB



Codes: * - Best, > - Installed in global RIB
LSA: type/LSID/originator

*> 10.4.4.4/32, Intra, cost 11, area 0

SPF Instance 12, age 01:01:00

Flags: RIB, HiPrio

via 10.10.14.4, Ethernetl/0
Flags: RIB
LSA: 1/10.4.4.4/10.4.4.4

repair path via 10.10.12.2, Ethernet0/0, cost 21
Flags: RIB, Repair, IntfDj, BcastDj, LC Dj
LSA: 1/10.4.4.4/10.4.4.4

ould IJg>s> pu Iledle 1dos Uigere B IUptele sczed pelus pops Jol 09 p9 o 0ul.

- HiPrio: L bdd I8elos: sogled OSPF og zose Iluvaele Is wbisle 132 Jubisle sle
19J9.56 £1Js6. 908 3JJ: Spdu wg,s® 19Jass o3o lJubisle $39.8! wlguegsle 03l Ui, sop
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Rl (config-router)#fast-reroute per-prefix enable area 0 prefix-priority ?
high High priority prefixes
low Low priority prefixes

- IntDj: s9,0z 03l 1o puwly Iluadlz luuwegse 9lzos pgodwds (ETHO/0) pBlhué wldeuwl,
IJiulus (ETH1/0).

- BeastDj: sbo, 03l 1o puwly IJluodle luwegse 9lzos wo peodds (Eth0/0) o 8lué wldeuwl
IJlwlws (ETH1/0).

. LC Dj: whbo, 030 IJgJles 1o puwly IJluodlz Iuwegse tlo peedd (ETHO/O. IJozsé IJuplbss
0) Lldpdbué wldeuwly Il us (ETH1/0. 19236 IJuploss 1).

IJO2so 2. gplss 1Jg 9>

wog Is Idlgwol) odo IJzlds IJos wuldub zelss IJeds Jolbss 1gzes IJuolisss 10.3.3.3/32.
ls luweoele 1Jglgod 0 oo R3.
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: Ri1-R2 30

Eth 0] 1 Eth 0\
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104012 D4 .;a"‘“' 10,159,340 R.R4 10
R2.R3 10

Ehow |3 3| Eth09
R3-R4 15
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cldogwes Jdewoss R2.

D(N,D) < D(N,E) + D(E,D) // Node

10 < 10 + 15 —-=-=-=—- > Inequality Passed
Sop lgwosSle IJyib IJpbdse Jdeszo Jugds) zelss Ideds soldolds suwebse R2
099, gelsé 1Ug9ss v gldsé wvyvd 1Jgbys IJeldss IUlgwl uss.

Rl#show ip route 10.3.3.3
Routing entry for 10.3.3.3/32
Known via "ospf 1", distance 110, metric 31, type intra area
Last update from 10.10.14.4 on Ethernetl/0, 00:08:24 ago
Routing Descriptor Blocks:
* 10.10.14.4, from 10.3.3.3, 00:08:24 ago, via Ethernetl/0
Route metric is 31, traffic share count is 1
Repair Path: 10.10.12.2, via Ethernet0/0

Rl#show ip route repair-paths 10.3.3.3
Routing entry for 10.3.3.3/32
Known via "ospf 1", distance 110, metric 31, type intra area
Last update from 10.10.14.4 on Ethernetl/0, 01:14:49 ago
Routing Descriptor Blocks:
* 10.10.14.4, from 10.3.3.3, 01:14:49 ago, via Ethernetl/0
Route metric is 31, traffic share count is 1
Repair Path: 10.10.12.2, via Ethernet0/0
[RPR]10.10.12.2, from 10.3.3.3, 01:14:49 ago, via Ethernet0/0
Route metric is 41, traffic share count is 1

Rl#show ip ospf rib 10.3.3.3
OSPF Router with ID (10.1.1.1) (Process ID 1)
Base Topology (MTID 0)

OSPF local RIB
Codes: * - Best, > - Installed in global RIB
LSA: type/LSID/originator

*> 10.3.3.3/32, Intra, cost 31, area 0

SPF Instance 27, age 00:08:49

Flags: RIB, HiPrio

via 10.10.14.4, Ethernetl/O0
Flags: RIB
LSA: 1/10.3.3.3/10.3.3.3

repair path via 10.10.12.2, Ethernet0/0, cost 41
Flags: RIB, Repair, IntfDj, BcastDj, LC Dj, NodeProt, Downstr // Node Protect
LSA: 1/10.3.3.3/10.3.3.3

ould gdlpuly gassely wpe publoswopl WS 03l IJIE)lz 9swe Uiyzopl oul:

- NodeProt: o9 0z 030 IJgJlod 16 R2 598, 2plsé JJg 858 Los Buud IJereds 1eldsé
IJIuluss R4.
. Downstr: sbo, 03l IJedpe 1o R218,0 [Js 1J9z06 o0 1Jeszo IJpeds R1.
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peod9s g0 wpas> pozo IUgbys IJeldss Jduuwe Idlzeslbs. spdu wéss) o3l 1dle)
wluwogsle Yoy yw <attribute> <n>1Jl 0, fast-reroute per-prefix tie-break.

$89p 1Jpeld Clogile puslgws 22636 3le 13J 1Jpdlssuw 9srig.

1
router ospf 1
fast-reroute per-prefix enable area 0 prefix-priority high
fast-reroute per-prefix tie-break lowest-metric index 10
fast-reroute per-prefix tie-break srlg index 20
fast-reroute keep-all-paths
network 10.1.1.1 0.0.0.0 area O
network 10.10.12.1 0.0.0.0 area O
network 10.10.13.1 0.0.0.0 area O

0.0

network 10.10.14.1
1

.0.0 area 0

interface Ethernet0/1
srlg gid 10 // srlg group 10
ip address 10.10.13.1 255.255.255.0

ip ospf cost 10

1

interface Ethernetl/0

srlg gid 10 // srlg group 10
ip address 10.10.14.1 255.255.255.0

ip ospf cost 20

e ldBdsle w3dJdi wop blg& JIs IJwpele I.Jia)s JJQ93_ IJIe,)luos: 9oy 1w pelo
1J9z2.s36 lJpwerped os IUIGJ Bsluwl 90556 publyds IUlzeld IJos wdgy 092936 slispl wuvdd
loe,)luos.

Rl#show ip ospf fast-reroute
OSPF Router with ID (10.1.1.1) (Process ID 1)
Loop-free Fast Reroute protected prefixes:

Area Topology name Priority Remote LFA Enabled
0 Base High No

Repair path selection policy tiebreaks:
10 lowest-metric
20 srlg
256 load-sharing
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30
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; N E]
Ethom |2 Eth /0 R2-R3 20
R3-H4 20

2
@ Eth 10 1002064 B, 10

Rl#show ip ospf rib 10.3.3.3

OSPF Router with ID (10.1.1.1) (Process ID 1)

Base Topology (MTID 0)
OSPF local RIB
Codes: * - Best, > - Installed in global RIB
LSA: type/LSID/originator

*> 10.3.3.3/32, Intra, cost 11, area O

SPF Instance 65, age 00:07:55

Flags: RIB, HiPrio

via 10.10.13.3, Ethernet0/1
Flags: RIB
LSA: 1/10.3.3.3/10.3.3.3

repair path via 10.10.14.4, Ethernetl/0, cost 41
Flags: RIB, Repair, IntfDj, BcastDj, SRLG, LC Dj, CostWon // Better cost
LsA: 1/10.3.3.3/10.3.3.3

repair path via 10.10.12.2, Ethernet0/0, cost 51
Flags: Ignore, Repair, IntfDj, BcastDj // Ignored
LsSA: 1/10.3.3.3/10.3.3.3
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