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M55 IGP(Interior Gateway Protocol) HE2!0| I M| F4JE[0{ U&LICt.

UCMP 2E HHA0| 2 H3lE|H Z2EEZR2 ECfEN O ¥ HYE ZRE T=H =2 HIE 8
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et T2EZ2 05| FIBOIA SUSH CHAof CHEH o B2 E *"Klomlm 7—.* B20= 2=
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!
hostname XR1
|
interface GigabitEthernet0/0/0/0.12
description TO R2
ipv4d address 12.0.0.1 255.255.255.0
encapsulation dotlg 12
|
interface GigabitEthernet0/0/0/0.13
description TO R2
ipv4d address 13.0.0.1 255.255.255.0
encapsulation dotlg 13
! router ospf 1 address-family ipv4 area 0 ! interface GigabitEthernet0/0/0/0.12 cost 100

!
interface GigabitEthernet0/0/0/0.13
cost 100

end

R2
!
hostname R2
!
interface Ethernet0/0.12
description TO XR1
encapsulation dotlQ 12
ip address 12.0.0.2 255.255.255.0
!
interface Ethernet0/0.13
description TO XR1
encapsulation dotlQ 13
ip address 13.0.0.2 255.255.255.0



1
interface Ethernet0/1
description TO R3
ip address 172.16.23.2 255.255.255.0
ip ospf cost 100
1
1
router ospf 1
network 0.0.0.0 255.255.255.255 area 0
1

end

R3

!
hostname R3

!

interface Loopback0

description FINAL_DESTINATION

ip address 3.3.3.3 255.255.255.255

1

interface Ethernet0/0

description TO R2

ip address 172.16.23.3 255.255.255.0
1

router ospf 1

network 0.0.0.0 255.255.255.255 area 0
1

end

HEZ 7IEXI/I2EE=

|0S-XRO{ A CHALOf| CHEF 042 ZH2 2 M%|& ol Ciilol EA 2lg30| 2E Al
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LIC}.

RP/0/RP0O/CPUO:XR1l#show cef 3.3.3.3/32 detail

3.3.3.3/32, version 87, internal 0x1000001 0x0 (ptr O0xd689b50) [1], O0x0 (0xd820648), 0x0 (0xO0)
Updated Nov 11 22:15:58.953
remote adjacency to GigabitEthernet0/0/0/0.12
Prefix Len 32, traffic index 0, precedence n/a, priority 1
gateway array (0xdé6b32f8) reference count 2, flags 0x0, source rib (7), 0 backups
[3 type 3 flags 0x8401 (0xd759758) ext 0x0 (0x0)]
LW-LDI[type=3, refc=1, ptr=0xd820648, sh-1di=0xd759758]
gateway array update type-time 1 Nov 11 22:15:58.953
LDI Update time Nov 11 22:15:58.953
LW-LDI-TS Nov 11 22:15:58.953
via 12.0.0.2/32, GigabitEthernet0/0/0/0.12, 4 dependencies, weight 0, class 0 [flags 0x0]
path-idx 0 NHID 0x0 [0xel4b0al0 0x0]
next hop 12.0.0.2/32
remote adjacency
via 13.0.0.2/32, GigabitEthernet0/0/0/0.13, 4 dependencies, weight 0, class 0 [flags 0x0]
path-idx 1 NHID 0x0 [0xel4bl28 0x0]
next hop 13.0.0.2/32
remote adjacency



Load distribution: 0 1 (refcount 3)

Hash OK Interface Address
0 Y GigabitEthernet0/0/0/0.12 remote
1 Y GigabitEthernet0/0/0/0.13 remote

UCMP E& A8

UCMPE At&3dtedE HX| XR10{M HIE S T2 7| MdHstod CHEa 20| HI8 S - E LI

router ospf 1
address-family ipv4
area O
interface Loopback0
!
interface GigabitEthernet0/0/0/0.12
cost 50
!
interface GigabitEthernet0/0/0/0.13
cost 100
!
I

end
RP/0/RP0O/CPUO:XR1l#show route 3.3.3.3/32

Routing entry for 3.3.3.3/32

Known via "ospf 1", distance 110, metric 151, type intra area

Installed Nov 11 22:32:48.289 for 00:00:32

Routing Descriptor Blocks

12.0.0.2, from 3.3.3.3, via GigabitEthernet0/0/0/0.12
Route metric is 151

No advertising protos.
UCMPOI CHet CHE 2 E Tadstei® sier B2 7t S&EHK| 2 Qlsfol FLICHIOS-XROUME IS-
IS 2! OSPFO| CHE BHEE 7|&E2 AL FLICE Ol= ucmp variance <value> router process &2
7|9te 2 gLctF 7HX| 2= ChE&1 2 &Lt

A2 HEZ 1(pm1) = 151
F2 HEZ] 2(pm2) = 201

Ex ZZ|(loop free) next-hop= UCMP <= (Variance * Primary Path Metric) / 1002 7|82 2 MK
ElLict.
=

2|9t B2 HEZ|(pm2)ol T2 57| I3 7|2 ZZE 2EsHok sH= HIE L 1512] 134%0IH, O
2 20200| ELICH O 22 ZZE M2t 4eh2 BHE7| QIsh TAISHOF st BIEHEH RHO| 2L

o

1
router ospf 1

ucmp variance 134
|

RP/0/RP0O/CPUO:XR1l#show route 3.3.3.3/32

Routing entry for 3.3.3.3/32



Known via "ospf 1", distance 110, metric 151, type intra area
Installed Nov 11 22:36:45.720 for 00:00:09
Routing Descriptor Blocks
12.0.0.2, from 3.3.3.3, via GigabitEthernet0/0/0/0.12
Route metric is 151, Wt is 4294967295
13.0.0.2, from 3.3.3.3, via GigabitEthernet0/0/0/0.13
Route metric is 151, Wt is 3226567396
No advertising protos.
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)el 24to| sYet 7S x| Zut2 ofo{ &L, tha, HIS ; J% At 7t ER|o| dgE F= YLt
. O|= A2 ghH|2[5t7| = oot

F:xto| 2k 2 7tE x| Antol Y2 FX| A &LICHO| B =4 24+0] 1340]74Lt 1000(=|CH 24
)QI% to| 8Lt 75 x| Z1t 2 O|o{&ILICH CHAL HIE g2 2Lt 7S x|o| 2 = 2hduch
. 0|l= ME BHd|3|5H7 | 2L},

7t& %] ol

I0S-XRO|= & 7tX| /2| 7+§7‘c|, 7|-§7'c|9|- EZ=3LE 715 %7} Y&LICho|E AFR HI-I:Il=-||8 =
M EZHEM X|HElE A HZ! 8 J[Eto 2 50, XRvO0002 ZfZt 327H2] SHA| HZ!, ASR
9000 2! CRS-X&= 64712 S A |:|'|5'|2 X|HELICH S, et<*E 7} 7|-37c| Z,':% &EZLEHD"I-'— 4842
7P37<|" EY EHEQ Al HA AMEtE =g —1‘— 2i& LICt.show cef <prefix> detail location
<location> B S Alslod T2 UE EFESHE IS RIE &Helegd = ‘BAQL—lEF.HI% i NEE
7IE22 2 1871, 13712 2= 27t }U&LICH F, 317H2| SHA| HZ!O| ' EIRI&LICH18+13).

RP/0/RP0O/CPUO:XRl#show cef 3.3.3.3/32 detail

3.3.3.3/32, version 23, internal 0x1000001 0x0 (ptr Oxd3ecb50) [1], 0x0 (0xd583610), 0x0 (0x0)
Updated Nov 11 22:36:45.723
remote adjacency to GigabitEthernet0/0/0/0.12
Prefix Len 32, traffic index 0, precedence n/a, priority 1
gateway array (0xd4163d8) reference count 1, flags 0x0, source rib (7), 0 backups
[2 type 3 flags 0x8401 (0xd4bc7b8) ext 0x0 (0x0)]
LW-LDI [type=3, refc=1, ptr=0xd583610, sh-1di=0xd4bc7b8]
gateway array update type-time 1 Nov 11 22:36:45.723
LDI Update time Nov 11 22:36:45.729
LW-LDI-TS Nov 11 22:36:45.729
via 12.0.0.2/32, GigabitEthernet0/0/0/0.12, 6 dependencies, weight 4294967295, class 0 [flags
0x0]
path-idx 0 NHID 0x0 [0xeldblb0 0x0]
next hop 12.0.0.2/32
remote adjacency
via 13.0.0.2/32, GigabitEthernet0/0/0/0.13, 6 dependencies, weight 3226567396, class 0 [flags
0x0]
path-idx 1 NHID 0x0 [0xeldbl28 0x0]
next hop 13.0.0.2/32
remote adjacency

Weight distribution:
slot 0, weight 4294967295, normalized_weight 18, class 0
slot 1, weight 3226567396, normalized_weight 13, class 0

Load distribution: 0 0 0 0 0 0 0 0 0 0000000001111 111111111 (refcount
2)
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Hash OK Interface Address
0 Y GigabitEthernet0/0/0/0.12 remote
1 Y GigabitEthernet0/0/0/0.12 remote
2 Y GigabitEthernet0/0/0/0.12 remote
3 Y GigabitEthernet0/0/0/0.12 remote
4 Y GigabitEthernet0/0/0/0.12 remote
5 Y GigabitEthernet0/0/0/0.12 remote
6 Y GigabitEthernet0/0/0/0.12 remote
7 Y GigabitEthernet0/0/0/0.12 remote
8 Y GigabitEthernet0/0/0/0.12 remote
9 Y GigabitEthernet0/0/0/0.12 remote
10 Y GigabitEthernet0/0/0/0.12 remote
11 Y GigabitEthernet0/0/0/0.12 remote
12 Y GigabitEthernet0/0/0/0.12 remote
13 Y GigabitEthernet0/0/0/0.12 remote
14 Y GigabitEthernet0/0/0/0.12 remote
15 Y GigabitEthernet0/0/0/0.12 remote
16 Y GigabitEthernet0/0/0/0.12 remote
17 Y GigabitEthernet0/0/0/0.12 remote
18 Y GigabitEthernet0/0/0/0.13 remote
19 Y GigabitEthernet0/0/0/0.13 remote
20 Y GigabitEthernet0/0/0/0.13 remote
21 Y GigabitEthernet0/0/0/0.13 remote
22 Y GigabitEthernet0/0/0/0.13 remote
23 Y GigabitEthernet0/0/0/0.13 remote
24 Y GigabitEthernet0/0/0/0.13 remote
25 Y GigabitEthernet0/0/0/0.13 remote
26 Y GigabitEthernet0/0/0/0.13 remote
27 Y GigabitEthernet0/0/0/0.13 remote
28 Y GigabitEthernet0/0/0/0.13 remote
29 Y GigabitEthernet0/0/0/0.13 remote
30 Y GigabitEthernet0/0/0/0.13 remote
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Weight_path_1 = &4} 42949672952 A%

Weight_path_2 = 151 /201 * 4294967295 = 3226567470
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£ steQloiz2 2 aefst7| ™Mol EEstalof 57| HEQL|CH EEHE
MustE 718 x = (AR 7t3X/E 718 X) * 2[c] H3A 27| et H A 7HS RIE AHLgi
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ro 4>

H&LICt Ol 7HE X
7

normalized_weight_1 = (4294967295 * 32) / (3226567396 + 4294967295 ) = 18
normalized_weight_2 = (326567396 * 32) / (326567396 + 4294967295) = 13
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d.) 6.4.1 O|™ HTE AI8StE R 7IEX EZII CIEMH 78RV 7HE 2 == ¢ 7t
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3) RIBE &Ql5tH XR10{MH ECMPE =¥st= 7|2 Ei7H EAIELICEH

RP/0/RP0O/CPUO:XR1l#show cef 3.3.3.3/32 detail

3.3.3.3/32, version 27, internal 0x1000001 0x0 (ptr Oxd3ecb50) [1], O0x0 (0xd583610), 0x0 (0xO0)
Updated Nov 11 23:08:25.290
remote adjacency to GigabitEthernet0/0/0/0.12
Prefix Len 32, traffic index 0, precedence n/a, priority 1
gateway array (0xd416218) reference count 2, flags 0x0, source rib (7), 0 backups


https://techzone.cisco.com/#

[3 type 3 flags 0x8401 (0xd4dbc6£f8) ext 0x0 (0x0)]
LW-LDI[type=3, refc=1, ptr=0xd583610, sh-1di=0xd4bc6£f8]
gateway array update type-time 1 Nov 11 23:08:25.290
LDI Update time Nov 11 23:08:25.297
LW-LDI-TS Nov 11 23:08:25.297
via 12.0.0.2/32, GigabitEthernet0/0/0/0.12, 4 dependencies, weight 4294967295, class 0 [flags
0x0]
path-idx 0 NHID 0x0 [0xeldblb0 0x0]
next hop 12.0.0.2/32
remote adjacency
via 13.0.0.2/32, GigabitEthernet0/0/0/0.13, 4 dependencies, weight 4294967295, class 0 [flags
0x0]
path-idx 1 NHID 0x0 [0xeldbl28 0x0]
next hop 13.0.0.2/32
remote adjacency

Weight distribution:
slot 0, weight 4294967295, normalized weight 1, class 0
slot 1, weight 4294967295, normalized weight 1, class 0

Load distribution: 0 1 (refcount 3)

Hash OK Interface Address
0 Y GigabitEthernet0/0/0/0.12 remote
1 Y GigabitEthernet0/0/0/0.13 remote

Ol Mo M= Chg 7t B x| ¥t AHOIAE AFSELICH
W1 =26(7|2 %% H|8)
W2 = 5(2&+ =& H|&)
ol ZZolM& HIgo| olO] €1 lojof gLICt o] B &= B2 E Gi0/0/0/0.128 S8 B=7}
ZlLct dla ZEe dE R = HIEoZ 0|2 AAEIH ol ZRoj Zest 22 HEE! 4l 75 %|
£ Chsot Z&uch.
). X1+Y1+D1 =100 + 100 + 1 = 201 LICHEZEEX|2| Z} 2170 M E #H+ FH D).
2). 2H1=26
3)FH2=5
4)pm1=201(7|2 82 B2)FH =26
v)pm2 = O} & & = QIF(EX BE2)FAH =5
7tE x| A4t
pm22| AZ HIE=:pm2 = (26/5) * 201 = 1045
XR19| &3 X2 H| &A%Y
X2 = pm2-(x2+y1+d1)
1045-(100+100+1) = 844

X2 2/30{ A OSPF H| 74



router ospf 1

ucmp variance 10000
area 0

1

interface GigabitEthernet0/0/0/0.13

cost 844
SRS 242 HE5tMH 2R 7S X7 ALtol| M of 48t CHE CEFOIM MASHH EZEIURS
2 golg = gLt

RP/0/RP0O/CPUO:XR1l#show cef 3.3.3.3/32 detail

3.3.3.3/32, version 37, internal 0x1000001 O0x0 (ptr Oxd3ecce0O) [1], 0x0 (0xd5835d8), 0x0 (0x0)
Updated Nov 11 23:17:47.945
remote adjacency to GigabitEthernet0/0/0/0.12
Prefix Len 32, traffic index 0, precedence n/a, priority 1
gateway array (0xd4163d8) reference count 1, flags 0x0, source rib (7), 0 backups
[2 type 3 flags 0x8401 (0xd4bc7b8) ext 0x0 (0x0)]
LW-LDI[type=3, refc=1, ptr=0xd5835d8, sh-1di=0xd4bc7b8]
gateway array update type-time 1 Nov 11 23:17:47.945
LDI Update time Nov 11 23:17:47.956
LW-LDI-TS Nov 11 23:17:47.956
via 12.0.0.2/32, GigabitEthernet0/0/0/0.12, 6 dependencies, weight 4294967295, class 0 [flags
0x0]
path-idx 0 NHID 0x0 [0xeldblb0 0x0]
next hop 12.0.0.2/32
remote adjacency
via 13.0.0.2/32, GigabitEthernet0/0/0/0.13, 6 dependencies, weight 913532538, class 0 [flags
0x0]
path-idx 1 NHID 0x0 [0xeldbl28 0x0]
next hop 13.0.0.2/32
remote adjacency

Weight distribution:
slot 0, weight 4294967295, normalized weight 26, class 0

slot 1, weight 913532538, normalized_weight 5, class 0

Load distribution: 0 0 0 0 0 0 0 0 0 00O 0O OOOO0OO0OO0OOOOOO0OO0OO0O11111 (refcount

2)
Hash OK Interface Address
0 Y GigabitEthernet0/0/0/0.12 remote
1 Y GigabitEthernet0/0/0/0.12 remote
2 Y GigabitEthernet0/0/0/0.12 remote
3 Y GigabitEthernet0/0/0/0.12 remote
4 Y GigabitEthernet0/0/0/0.12 remote
5 Y GigabitEthernet0/0/0/0.12 remote
6 Y GigabitEthernet0/0/0/0.12 remote
7 Y GigabitEthernet0/0/0/0.12 remote
8 Y GigabitEthernet0/0/0/0.12 remote
9 Y GigabitEthernet0/0/0/0.12 remote
10 Y GigabitEthernet0/0/0/0.12 remote
11 Y GigabitEthernet0/0/0/0.12 remote
12 Y GigabitEthernet0/0/0/0.12 remote
13 Y GigabitEthernet0/0/0/0.12 remote
14 Y GigabitEthernet0/0/0/0.12 remote
15 Y GigabitEthernet0/0/0/0.12 remote
16 Y GigabitEthernet0/0/0/0.12 remote
17 Y GigabitEthernet0/0/0/0.12 remote
18 Y GigabitEthernet0/0/0/0.12 remote
19 Y GigabitEthernet0/0/0/0.12 remote
20 Y GigabitEthernet0/0/0/0.12 remote



21 Y GigabitEthernet0/0/0/0.12 remote
22 Y GigabitEthernet0/0/0/0.12 remote
23 Y GigabitEthernet0/0/0/0.12 remote
24 Y GigabitEthernet0/0/0/0.12 remote
25 Y GigabitEthernet0/0/0/0.12 remote
26 Y GigabitEthernet0/0/0/0.13 remote
27 Y GigabitEthernet0/0/0/0.13 remote
28 Y GigabitEthernet0/0/0/0.13 remote
29 Y GigabitEthernet0/0/0/0.13 remote

L

0 GigabitEthernet0/0/0/0.13 remote

3

of 2:FAH|/5 3 HIZ(30/1)

Mo obEIER|2 F XR1 QIE{H 0|A 2] 7|E HI&E 100]LC.

W1 =30(7|2 %% H|8)

W2 = 1(2& 2| H|8)
i). X1+Y1+D1 =100 + 100 + 1 = 201 LICHEZZX|o| Z 230 MEE 4 &t D).
2). 24 1=30

3) EAH 2=1

7tE x| A4t

pm22| ZZ HIE&:pm2 = (30/1) * 201 = 6030
XR19| &3 X2 H| &A%Y

X2 = pm2-(x2+y1+d1)

6030-(100+100+1) = 5829

X2 2/30{ A OSPF H|E 74

router ospf 1
ucmp variance 10000
area 0
!
interface GigabitEthernet0/0/0/0.13
cost 5829
A
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RP/0/RP0O/CPUO:XR1l#show cef 3.3.3.3/32 detail

3.3.3.3/32, version 40, internal 0x1000001 O0x0 (ptr Oxd3ecce0O) [1], 0x0 (0xd5835d8), 0x0 (0x0)
Updated Nov 11 23:31:58.207
remote adjacency to GigabitEthernet0/0/0/0.12



Prefix Len 32, traffic index 0, precedence n/a, priority 1

gateway array (0xd416218) reference count 1,

[2 type 3 flags 0x8401

LW-LDI[type=3, refc=1, ptr=0xd5835d8,

gateway array update type-time 1 Nov 11 23:31:58.207
LDI Update time Nov 11 23:31:58.208
LW-LDI-TS Nov 11 23:31:58.208

via 12.0.0.2/32,

0x0]

via 13.0.0.2/32,

0x0]

2)

path-idx 0 NHID 0x0 [0xel4blb0 0x0]
next hop 12.0.0.2/32
remote adjacency

path-idx 1 NHID 0x0 [0xel4bl28 0x0]
next hop 13.0.0.2/32
remote adjacency

Weight distribution:
slot 0, weight 4294967295, normalized weight 30, class 0

slot 1, weight 140784018,

Load distribution:

Hash
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Interface

GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.12
GigabitEthernet0/0/0/0.13

(0xd4bcb
sh-1di=

GigabitEthernet0/0/0/0.12,

GigabitEthernet0/0/0/0.13,

Address
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote
remote

flags 0x0, source rib (7), 0 backups

£8) ext 0x0 (0x0)]
0xd4bc6£8]

6 dependencies, weight 4294967295,

6 dependencies, weight 140784018,

normalized_weight 1, class 0

class 0 [flags

class 0 [flags

00000000O00O0O0O0O0OOOOOOOOOOOOOOOOO1 (refcount
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