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experiment of OSPF routing protocol
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[ Abstract] OSPF is a dynamic routing protocol widely used in engineering field. It has fast update and convergence speed and
stable performance. It is suitable for all kinds of large, medium and small networks. This paper expounds the working principle of
OSPF routing protocol, probes into the working mechanism of OSPF in detail. We take Packet Tracer as the experimental simulation

platform and design OSPF multi—area Internet and analyzes the operation mechanism of OSPF to understand OSPF routing protocol

in principle and master OSPF routing protocol in engineering practice.
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Fig. 1 Neighbor discovery topology
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Bk (E B A B 5 BDR LIS HE BT OSPF
I Hi %% ; BDR Ry #5 I 4%, 01 57 4% DR AARAS,
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f£>% DR R3 £ BDR .R1 #1 R2 #£5 DROther, 4
5B AL S AR R], AR BL & Router—id A1 1L
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Fig. 2 DR/BDR election topology
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Fig. 3 Topology diagram of multi area OSPF routing experiment
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Tab. 1 Physical connection table of network equipment

. o e
”’Z;f it P Ez;f gf
R1 Gig0/0 Connect_To_R2_Gig0/0 R2 Gig0/0
R1 Gig0/1 Connect_To_R3_Gig0/0 R3 Gig0/0
R2 Gigd/2  Connect_To_R3_Gig0/2 R3 Gig0/2
R2 Gig0/1 Connect_To_R4_Gig0/0 R4 Gig0/0
R3 Gig0/1 Connect_To_PC PC Fa0
R4 Gig0/1  Connect_To_R6_Gigd/1  R6 Gig0/1
R4 Gig0/2 Connect_To_R5_Gig0/2 RS Gig0/2
F2 IPv4 i MIXIR
Tab. 2 IPv4 address planning table
ARRBLA I IP i ik

R1 Gig0/0 10.1.1.1/24

R1 Gi0/1 10.1.3.1/24

R1 Loopback 0 10.1.0.1/32

R2 Gi0/0 10.1.3.2/24

R2 Gi0/1 172.16.1.1/24

R2 Gi0/2 10.1.2.2/24

R2 Loopback 0 10.1.0.3/32

R3 Gi0/0 10.1.1.2/24

R3 Gi0/1 10.1.4.1/24

R3 Gi0/2 10.1.2.1/24

R3 Loopback 0 10.1.0.2/32

R4 Gi0/0 172.16.1.2/24

R4 Gi0/1 172.16.3.2/24

R4 Gi0/2 172.16.2.2/24

R4 Loopback 0 172.16.0.2/32

RS Gi0/0 172.16.2.1/24

RS Loopback 0 172.16.0.1/32

R6 Gi0/0 172.16.3.1/24

R6 Loopback 0 172.16.0.3/32

PC Fa0 10.1.4.2/24

23 MAERE

TE 1P HuhE R 58 B, e B A b 5e ik 1
P Mtk BC e, 1 I LA A R1 g R AT B B, O
BB AR N A BRI E E A

2.3.1  BEHAE 1P bk fd

Rl#configure terminal | AR
R1( config) #interface gigabitEthernet0/0 ! i#EASGF Gig0/0
R1( config—if) #ip address 10.1.1.1 255.255.255.0 | B¢ 1P Hidik
R1( config—if) #no shutdown ! JFE % A

R1( config—if ) #exit | IR 4 Japsi
R1( config) #interface gigabitEthernet0/1 1 HEAR T Gigd/1
R1( config—if) #ip address 10.1.3.1 255.255.255.0 | Fc & IP Hidik
R1( config—if) #no shutdown | JFJR iz

R1( config—if ) #exit 1R[] 4 R
R1( config) #interface Loopback 0 | ¥ AU T Loopback 0
R1( config—if)#ip address 10.1.0.1 255.255.255.255 | M 1P Mkt
R1( config—if) #end 1R R

IARELE e G, T L show ip interface brief
AAA R U L) 1P ke & BEAs AT UL Gigd/
0.Gig0/1 ,Loopback 0 ¥ FPRZSIEALTF up R,
2.3.2 TS OSPF % h bl i &

HTHHBEREPDHE —THEOET Area 0
X, NFFME AT LUE 1, R1 R2 \R3 J& T T %
%%, R1 1Y Gigd/0.,Gigd/1 F1 Loopback 0 ¥JJ& T8
FIX 8 ; o R2 Y Gig0/1 F1 R3 Y Gig0/1 J& TR
X3k, BT LA R2 \R3 230 5 8% 2, PR [ 44
T XS RSN S B TR AR BT D 4
R, LA H &% R2 0], BLE OSPF #§H P,
P HI g R1 A R3 HIAHR L3RI I B DML

R2#configure terminal A AR

R2( config) #route ospf 100 FF )i i i E R OSPF100
R2( config—router ) #router—id 10.1.0.3 & Router—id

R2( config—router) #network 10.1.3.0 0.0.0.255 area 0 | %4 10.1.3.0/24

R2( config-router ) #network 10.1.2.0 0.0.0.255 area 0 | it 10.1.2.0/24

R2( config-router ) #network 10.1.0.3 0.0.0.0 area 0 45 10.1.0.3/32

R2( config—router ) #network 172.16.1.0 0.0.0255 area 1 | 5 172.16.1.0/24

FE AR K AE R2,R3 [ JF ) % F 72, 3 0
Packet Tracer #2448t ({5 E DI GE ] LA 40 & B OSPF
B U 25 B Be, 5, R1TUR2 \R3 AR LAZH 4k
Hiht 224.0.0.5 24 H (W bhk , [m] 8% % % Hello #3C,
FEAHE ZZ 4 Hello 2 SCIF I BUABE G &, 76 R1 AT L
it show ip ospf neighbor fr H AP EICR I 3, H
FoE % W 4%, 40 JE 56 R 5 % 1T DR/
BDR #EHL, 5 M 25 22 J5 , H] show ip ospf neighbor
A R BLPECR, LA C %k DR/BDR, #
MRS WAER T FULL, W3 4, F R1.R2.R3 ¥
Router—id #2 % H B9 Loopback 0 [ 1P Hiuik, R1
) Router—id (10.1.0.1) fe/N, FF LATES [ I 2%
R2 .R3 43594 R DR; € R2 BOARJE &9, i
F R2 #Y Router—id ( 10.1.0.3) 5 K, R1 R3 435l ¥k
2554 BDR;7E R3 ISR B L&, R1 #2454 BDR
R2 #2454 DR,
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Tab.3 Neighbor relationship status in R1

Neighbor 1D Pri State Dead Time Address Interface
10.1.0.2 1 2WAY/DROTHER 00:00:39 10.1.1.2 GigabitEthernet0/0
10.1.0.3 1 2WAY/DROTHER 00:00:39 10.1.3.2 GigabitEthernet0/1

&4 R1H DR/BDREZHLER
Tab. 4 DR/BDR election results in R1

Neighbor 1D Pri State Dead Time Address Address Interface
10.1.0.2 1 FULL/DR 00:00:37 10.1.1.2 GigabitEthernet0/0
10.1.0.3 1 FULL/DR 00:00:37 10.1.3.2 GigabitEthernet0/1

DR/BDR BE2$5E i) , 7T LA7E R1.R2 . R3 & %%
1384 show ip ospf database 7% 7 4% B IR A K4 12
B Area O 1) LSA 7E 3 5 i & - — 2, XA Y
BHEBELIEAN, 7 Rl _Li# T show ip route &F
FEH RN

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 9 subnets, 2 masks

C 10.1.0.1/32 is directly connected, LoopbackO

0 10.1.0.2/32 [110/2] via 10.1.1.2, 00.:02;
45, GigabitEthernet0/0

0 10.1.0.3/32 [110/2] via 10.1.3.2, 00:02;
45, GigabitEthernet0/1

C 10. 1. 1. 0/24 is directly connected,
GigabitEthernet0/0

L 10. 1. 1. 1/32 is directly connected,
GigabitEthernet0/0

0 10.1.2.0724 [110/2] via 10.1.1.2, 00:02:
45, GigabitEthernet0/0

[ 110/2 ] wvia 10. 1. 3. 2, 00, 02; 45,
GigabitEthernet0/1

C 10. 1. 3. 0/24 is directly connected,
GigabitEthernet0/1

L 10. 1. 3. 1/32 is directly connected,
GigabitEthernet0/1

0 1A 10.1.4.0/24 [110/2] via 10.1.1.2, 00:02;
45, GigabitEthernet0/0

172.16.0.0/24 is subnetted, 1 subnets

0 1A 172.16.1.0/24 [110/2] via 10.1.3.2, 00;
02.45, GigabitEthernet0/1

MR 7RG AT L DX 1 3 2 224 A,
Area O DX IHEMS LI 40 L3
2.3.3  ARETEKHIA OSPF & ih PRSI

Al T3 #5248 A 7 Area 0 X,
FER 3 RN E AR B T B i A E AL FE R4 RS,
R6, 7E R4 R5 R6 [ JFJi OSPF i Hi B, T~ 1 LA
R4 & 25 L IWBCE AT U], RS R6 ILE HZ
FAL, AR

Ré#configure terminal | AR
R4 config) #router ospf 100 | JFJA % B R OSPF 100
R4 ( config—router ) #router—id 172.16.0.2 | Jit & Router—id

R4( config—router ) #network 172.16.1.0 0.0.0.255 area 1 | 45 172.16.1.0/24

R4( config—router ) #network 172.16.2.0 0.0.0.255 area 1 | 45 172.16.2.0/24
R4( config—router) #network 172.16.3.0 0.0.0.255 areal | 45 172.16.3.0/24
R4( config—router ) #network 172.16.0.2 0.0.0.0 area 1 | G 172.16.0.2/32

1T show ip ospf neighbor 7E1% £ R6 A FH 4l
JEFRZR, K R4 T DR, %R Router—id # K
FEARSE R BRI RO W #5628 - DR, 1 sk A g 1l i)
FEJFEIN A R6 J3 3 OSPF i b FEmt 28 T
R4 1 %5 FF I ], PR 1 6 0 30 0 8% H &% R4 LR
DR, i#id clear ip ospf process fii % H )5} R4 . R6 fY
OSPF & EFE  R6 # H B e BUA DR,

TEX N A g 2% (ABR) R2 |, i i3 show ip
ospf database iy 2 2 & LSA £ G S, "TLE
F|, Area 0 HPAY 1 28 LSA P& AvRIRAS (2 28 LSA W
ZRBEHOIRAS (3 28 LSA VR 45 6k IR, an &1 4
7 [FIFETE Area | HULEEE 2] iR 3 PPk BCR A
MIERT DA Y DX 350 5 3% fR 2 2 S e 4 25 B IX
B EEECIR S B . 7E R2 Ll i show ip route
M EAEMHE, BN T Area 0 Fll Area 1 W X I
BHAn % {5 B, 76 R2 Hhk A OSPF #EREH T area 1
range 172.16.0.0 255.255.0.0 X} Area 1 #E174% IR
BICECIE 5 fos) , RO T 172.16.0.0 X —4%
SAEE I T RECIRSECE BT T X A
AR TERE . 7E Area2 XIFH A PC1 5 Areal X
Wi RS (Y, & 6 s, M PCL B RS, AT LA
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Fig. 4 Area 0 link state library in R2 device
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Fig. 5 Link state library of area 0 in R2 equipment after summary
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Fig. 6 PC1 to RS connectivity test
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