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Part 0. i » superuser
FlH i A m oK TG & o~ osuperuser 0 o R T o

$ sudo su —
[sudo] password for csie :
#

Part 1.7 3 Network Topology
F] = & Rl3#Dynamic Routing » #7114 & > & 783X - B = & HRouting Topology -

Topology &l

PC1 -= ethG
IP Address: 192 1681001
netmask: 285 255 2550
Gateway: 192.168.100.254

R1-= ethh
[P Address: 192 168.100.254

netrmask: 255 255 255.0

R1 -=eths
P Address: 19216822
netmask: 255 255 255.0

R -= eth?
IP Address: 192.168.0.1
netrask: 255 255 255.0

R3 -= ethf
[P Address: 192.168.2.1
netmask: 2552552550

RZ - = ethb
IP Address: 192.168.0.2
netmask: 255 255 2550

F3 -= ethé
P Address: 192 168,102 254
netrask: 255 205 2550

RZ - etha y
IP Address: 192168101254 =
netrmask: 265 256 2550

R2 - = eth?
[P Address: 192.168.1.1
netrmask: 255 255 255.0

PCZ | & Pe3
! /
\ 3 - eth? PC3 -» ethf
PCZ -= ethf IP Address: 192.168.1.2 IP Address 192 165.102.1
IP Address: 192,168,101 .1 netrmask: 255 255 2550 netrrask: 255 255 2550

netrmask: 265 255 2650
Gateway: 192.168.101.254

Gateway: 192.168.102 254

1. 45z ¥ PCs{rPC Routerssa iz » L 4s 977 fefiiitf b o

2. A3 75 PCs{rPC Routersei > 82 /1 & B BF o
PC1:~#ifconfig eth6 down

PC1:~#ifconfig eth7 down
PC1:~#ifconfig eth8 down

v ik g o

3. & peTopology Bl % & T "ok /i m 1P Addressfrdefault-gateway o
PRl R HRBTRTIRSRT
PC1:~#ifconfig eth6 192.168.100.1 netmask 255.255.255.0

PC1:~#route add default gw 192.168.100.254
PC2:~#ifconfig eth6 192.168.101.1 netmask 255.255.255.0



PC2:~#route add default gw 192.168.101.254
PC3:~#ifconfig eth6 192.168.102.1 netmask 255.255.255.0
PC3:~#route add default gw 192.168.102.254

R1:~#ifconfig eth6 192.168.100.254 netmask 255.255.255.0
R1:~#ifconfig eth7 192.168.0.1 netmask 255.255.255.0
R1:~#ifconfig eth8 192.168.2.2 netmask 255.255.255.0
R2:~#ifconfig eth6 192.168.0.2 netmask 255.255.255.0
R2:~#ifconfig eth7 192.168.1.1 netmask 255.255.255.0
R2:~#ifconfig eth8 192.168.101.254 netmask 255.255.255.0
R3:~#ifconfig eth6 192.168.2.1 netmask 255.255.255.0
R3:~#ifconfig eth7 192.168.1.2 netmask 255.255.255.0
R3:~#ifconfig eth8 192.168.102.254 netmask 255.255.255.0

PC Routers# * 2 default-gateway -
¥ % % PCs2 PC Routersense it 4 & 3% %
#ifconfig
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Part 2. #PC Routers} % #£Quaggax = & 1% 7 it F fx
% %PC Routerst i# * quaggadi %8 #i-ft Dynamic routing# it °

1. ##75 PC Routers¥ #quagga °
R1:~#apt-get install quagga
H v PC Routersix p* #g 4 -
2. j&/usr/share/doc/quagga/examples/4g /W RIPf-rOSPF 572k % 4% #° ] Tl/etc/quagga » ¥ :c % 2 &alff &
% .conf o
R1:~#cp /usr/share/doc/quagga/examples/ripd.conf.example /etc/quagga/ripd.conf
R1:~#cp /usr/share/doc/quagga/examples/ospfd.conf.example /etc/quagga/ospfd.conf
H v PC Routers i pt 5 4 o

3. fa##rH PCRoutersigi = it - (0 5 M B ~ 1 5 B fx)
#cd /proc/sys/net/ipv4
#cat ip_forward
0
#echo 1 > ip_forward
#cat ip_forward

./proc/sys/net/

root@sie-desktop: /proc/sys/net/ipvd4# echo 1 = ip_forward
root@sie-desktop: /proc/sys/net/ipvd# cat ip_forward
1




Part 3. i * RIP routing
$t 5 RIZERIP routing Network e 5408 § BT 5 s

1. fx# & > PC Routerss-RIP routing+ g5 # RoutingTable
i i3 zz/etc/quagga/daemons.conf o (B kx 18 & chxé 5c > yeSHE Ex ~ nokE B?)
R1:/etc/quagga#tvi daemons.conf

zebra=yes

ripngd=no
isisd=no

ii 12 #x/etc/quaggalzebra.conf - (telnet 78 = 1234 » i enable® #5)
_R1:/etc/quagga#vi zebra.conf
! Zebra configuration saved from vty
! 2008/11/26 16:50:51
1
hostnane zebra
password 1234
lenable password 1234
|
interface eth6
ipv6 nd suppress-

!
interface eth7
ipv6 nd suppress-

|
interface eth8
ipv6 nd suppress-

1
interface lo
|
interface vty

ipv6 nd suppress-
|
ip forwarding
!
|

line vty
!

iii 2 #/etc/quagga/ripd.conf - (telnet 7% = 1234 > #enable® 75)
R1:/etc/quagga#vi ripd.conf
router rip

network 192.168.0.0/16

iv  EATEcEquagga U (T e ek e
R1:/etc/quaggatt/etc/init.d/quagga restart

vV oOE O MRIREATE G B e RIP - (portih : RIP % 2602)
R1:/etc/quagga#telnet localhost 2602

Vi T OAE ~ MBS B RIPARRE T 0 £ 12T 4p £ A 2 ripd.confiy o (portsL : RIP & 2602)
R1#write



vii .5 % PC RouterssHRoutingTable

R1:~#route -n

root@sie-desktop: /etc/quagga# route -n

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use |face
192.168.100.0 0.0.0.0 255.255. . U eth6

192.168.101.0 192.168.0.2 255.255. . UG eth7

192.168.102.0 192.168.2.1 255,255, . UG eths
192.168.2. 0.0.0.0 255.255. . U eth8
192.168.1. 192.168.2.1 255.255. . UG eth8
192.168.0. 0.0.0.0 255,255, . U eth7

R2:~#route -n

root@sie-desktop:/etc/quagga# route -n

Kernel IP routing table

Destination Gateway Genmask ic | face
192.168.100.0 192.168.0. 255.255. . eth6
192.168.101.0 0.0.0.0 255.255. . eth8
192.168.102.0 192.168.1. 255.255. . eth7
192.168.2. . .0. 255.255. . eth6
192.168.1. .0.0. 255.255. . eth7
192.168.0. .0.0. 255.255. . eth6

R3:~#route -n

root@sie-desktop: /proc/sys/net/ipvd# route -

Kernel IP routing table

Destination Gateway Genmask ic | face
192.168.100.0 192.168. 2. 255.255. . eth6
192.168.101.0 .168.1. 255.255. . eth7

192.168.102.0 .0.0.0 255.255. . eth8
192.168. 2. .0.0.0 255.255. . eth6
192.168.1. .0.0.0 255.255. . eth?
192.168.0. .168.2.2 255.255. . ethé

%% :RIProutingsz§ 3 453 & network o

2. $R14vR2 FF e sn @ %7is % A pr i st & P 370845 (ping from PC1 to PC2)

PR
¢ %5 : PCl->R1->R2->PC2

PC1:~#tracepath 192.168.101.1

root@sie-desktop:~# tracepath 192.168.101.1

1: csie-desktop.local (192.168.100.1) .088ns pnmtu 1500

: csie-desktop-3.local (192.168.100.254) .160nms

csie-desktop-3.local (192.168.100.254) .126nms
192.168.0.2 (192.168.0.2) . 360ns
192.168.101.1 (192.168.101.1) .226ns reached
Resurme: pmtu 1500 hops 3 back 62

R1:~#route -n

root@sie-desktop: /etc/quagga# route -n

Kernel [P routing table

Destination Gateway Genmask

192.168.100.0 0.0.0.0 255.255.

192.168.101.0 192.168.0.2 255,255,

192.168.102.0 192.168.2.1 255,255,

192.168. 2. 0.0.0.0 255.255.

192.168.1. 192.168.2.1 255.255.

192.168.0. 0.0.0.0 255.255.




¢ #%ris : PC1->R1->R3->R2->PC2

PC1:~#tracepath 192.168.101.1

root@sie-desktop:~# tracepath 192.168.101.1

1: csie-desktop.local (192.168.100.1) .093ns pmtu 1500

: csie-desktop-3.local (192.168.100.254) .130ns

csie-desktop-3.local (192.168.100.254) .116ns
192.168.2.1 (192.168.2.1) .021ns
192.168.1.1 (192.168.1.1) .448ns
192.168.101.1 (192.168.101.1) .985ns reached
Resurne: pmtu 1500 hops 4 back 61

R1:~#route -n

root@sie-desktop: /etc/quagga# route -n

Kernel IP routing table

Destination Gateway Genmask ic Use |face

192.168. .0 0.0.0.0 255.255. . eth6

192.168. .0 192.168.2.1 255,255, . eth8

192.168. .0 192.168.2.1 255.255. . eth8
192.168. 2. .0.0.0 255.255. . eth8
192.168.1. .168.2.1 255.255. . eth8

.168.0. .0.0.0 255.255. . eth?

i RIPE ¥ 37TREPFR
= ;% 1@ 3+ 3 pingshicmp sequence
PC1:~#ping 192.168.101.1
root@sie-desktop:~# ping 192.168.101.1

.168.101.1 (192.168.101.1) 56(84) bytes of data.
from192.168.101.1: icnp_seq=1 tt|=62 tine=1.74 ns
from192.168.101.1: icnp_seq=2 tt1=62 tinme=0.228 ns
from192.168.101.1: icnp_seq=3 tt!1=62 tine=0.264 ns
from192.168.101.1: icnp_seq=4 tt1=62 time=0.227 ns

.168.100.254 icnp_seq=10 Destination Host Unreachable

From 192.168.100.254 icnp_seq=11 Destination Host Unreachable
From 192.168.100.254 icnp_seq=187 Destination Net Unreachable
From 192.168.100.254 icnp_seq=188 Destination 61 tine=6.70 ns
from192.168.101.1: icnp_seq=189 ttI=61 time=0.651 ns
from192.168.101.1: icnp_seq=190 ttl=61 tinme=0.532 ns

KT 5 4 pF =189 — 4 = 185 4

2 20 # * wireshark s FLR1 eth7 freth8

s
R1 &eth7
17 19.972366  192.168.100.1 192.168.101.1 1CMP Echo (ping) request
18 19.972550  192.168.101.1 192.168.100.1 ICMP Echo (pinal repoly
_ | 19 20.972392  192.168.100.1 197.168.101.1 ICMP Echo (ping) request
20 343.546718 192.168.0.2 192.168.0.255 RIPv1 Response
71 344.039939 CompaqCo_4e:95:f8 Broadcast ARP Who has 182.168.0.27 Tell 192.168.0.1
27 344.040037 CompaqCo_4e:98:0d CompagCo_de:895:f8 ARP 192.168.0.2 15 at 00:02:a5:4e:98:0d
s
R1 #%th8

17 ¢ 950 19 Res =1
18 270.815920 192.168.%2.1 192.168.2.255 RIPv1 Response

19 223.018930 CompaqCo_4e:95:f9 Broadcast ARP Who has 192.168.2.17 Tell 192.168.2.2
70 273.019145 CompaqCo_4e:98:7a CompagCo_4e:95:f9 ARP 192.168.2.1 1s at 00:02:a5:4e:98:7a

71 223.019150 192.168.100.1 197.168.101.1 ICMP Echo (ping) request

22 723022389 192.168.101.1 192.168.100.1 ICMP Echo (ping) reply

23 224.016983 192.168.100.1 192.165.101.1 ICMP Echo (ping) request

24 724017564 192.168.101.1 192.168.100.1 ICMP Echo (ping) reply

B 1 S P =223 - 21 = 202 4

PELEE Y R A 180 454 18 0 F] & RIP=oroute invalid timef-holddown time¢% 5 180 £
3 £ > wiresharkip] &) e £ #2 1)



3. $R14rR2 B e SMRAR 16 5 A PRV a0 w4 Tl R 5L e S

.7 R1 hRoutingTable

PC1:~#route -n

Fegp i

root@sie-desktop:/etc/quagga# route -n

Kernel I[P routing table

Destination Gateway Genmask Flags Metric
.100.0 0.0.0.0 255.255. . u 0
.101.0 192.168.2.1 255.255. . UG
.102.0 192.168.2.1 255.255. . UG
.2.0 0.0.0.0 255.255. . u
.1.0 192.168.2.1 255.255. . UG
.0.0 0.0.0.0 255,255, . u

root@sie-desktop:/etc/quagga# route -n
Kernel IP routing table

Destination Gateway Genmask

.100.0 0.0.0.0 255.255.

.101.0 192.168.0.2 255,255,

.102.0 192.168.2.1 255,255,

0.0.0.0 255.255.

. 192.168.2.1 255,255,

. 0.0.0.0 255,255,

P BERF & 1 )1 p
B RERR LR




Part 4. i * OSPF routing

$t 5 |22 OSPF routing Network eid e 4o 4 g T enpr P 5 g o

1 gch s
i

+ PC Routers:OSPF routing & g # RoutingTable

i3 zz/etc/quagga/daemons.conf o (B kx 18 & chxé 5c > yeSHE Ex ~ nokE B?)

R1:/etc/quagga#tvi daemons.conf

rFebra=yes

ospf6d=no
ripd=no
ripngd=no
isisd=no

_R1:/etc/quagga#vi zebra.conf
! Zebra configuration saved from vty
2008/11/26 16:50:51

1% #x/etc/quaggalzebra.conf - (telnet 78 = 1234 » & enable % 78)

hostnane zebra
password 1234
lenable password 1234

interface eth6
ipv6 nd suppress-

interface eth7
ipv6 nd suppress-

interface eth8
ipv6 nd suppress-

interface lo

interface vty
ipv6 nd suppress-

ip forwarding

line vty

R1:/etc/quagga#tvi ospfd.conf

12 #z/etc/quaggal/ospfd.conf - (telnet’® 7% = 1234 > menable % 75)

router ospf

network 192.168.0.0/16 area 0.0.0.0

iv

£ REcdquagga > 13 (T I s R

R1:/etc/quaggatt/etc/init.d/quagga restart

\Y

B~ AR EE § 2 g9 OSPF - (portsh : OSPF % 2604)

R1:/etc/quagga#telnet localhost 2604

Vi

FOAE ~ A1s i3 2 cOSPRAp B T3 0 £ 12T 45 4 & 2 ospfd.confiy,
(portst : OSPF 5 2604)

R1#write



vii .5 % PC RouterssHRoutingTable

R1:~#route -n

root@sie-desktop:/etc/quagga# route -n

Kernel [P routing table

Destination Gateway Genmask Ref Use Iface
.100.0 0.0.0.0 255.255. . 0 eth6

.101.0 192.168.0.2 255.255. . 0 eth7

.102.0 192.168.2.1 255.255. . 0 eth8
0.0.0.0 255.255. . 0 eth8
192.168.0.2 255.255. . 0 eth7
0.0.0.0 255.255. . 0 eth7

R2:~#route -n

root@sie-desktop: /etc/quagga# route -n

Kernel IP routing table

Destination Gateway Genmask Ref Use Iface
192.168.100.0 192.168.0.1 255.255. . 0 eth6
192.168.101.0 0.0.0.0 255.255. 0 eth8
192.168.102.0 192 2 255.255. 0 eth7
192.168.2.0 1 255,255, . 0 eth6
192.168.1.0 .0.0. 255.255. 0 eth7
192.168.0.0 255.255. 0 eth6

. 1.
. .0.

R3:~#route -n

root@sie-desktop: /etc/quagga# route -n
Kernel IP routing table

Destination Gateway Gennmask
192.168.100.0 .168.2.2 255,255,
192.168.101.0 .168.1.1 255,255,
192.168.102.0 .0.0. 255.255.
192.168.2. .0.0. 255.255.
192.168.1. .0.0. 255.255.
192.168.0. . .2, 255.255.

(% 1 OSPF routings£§ $ +1 3] & network

2. $R14vR2 FF e sn @ 7(s % A pr i st & P70 45 (ping from PC1 to PC2)

i &%2&~:TL
¢ s © PC1->R1->R2->PC2
PC1:~#tracepath 192.168.101.1
root@sie-desktop:~# tracepath 192.168.101.1
1: csie-desktop.local (192.168.100.1) 0.088nms pmtu 1500
: csie-desktop-3.local (192.168.100.254) 0.160ns
csie-desktop-3.local (192.168.100.254) 0.126ns
192.168.0.2 (192.168.0.2) 0.360ns
192.168.101.1 (192.168.101.1) 1.226nms reached
Resurme: pmtu 1500 hops 3 back 62
R1:~#route -n
root@sie-desktop:/etc/quagga# route -n
Kernel [P routing table
Destination Gateway Genmask Metric Ref Use Iface
.100.0 0.0.0.0 255.255. . 0 eth6
.101.0 192.168.0.2 255.255. . 20 eth7

A

|

.102.0 192.168.2.1 255.255. . 20 eth8
0.0.0.0 255.255. . 0 eth8
192.168.0.2 255.255. . 20 eth7
0.0.0.0 255.255. . 0 eth7




¢ #%ris : PC1->R1->R3->R2->PC2
PC1:~#tracepath 192.168.101.1
root@sie-desktop:~# tracepath 192.168.101.1
1: csie-desktop.local (192.168.100.1) .093ns pmtu 1500
: csie-desktop-3.local (192.168.100.254) .130ns
csie-desktop-3.local (192.168.100.254) .116ns
192.168.2.1 (192.168.2.1) .021ns
192.168.1.1 (192.168.1.1) .448ns
192.168.101.1 (192.168.101.1) .985ns reached
Resurne: pmtu 1500 hops 4 back 61
R1:~#route -n
root@sie-desktop: /etc/quagga# route -n
Kernel IP routing table
Destination Gateway Genmask Metric Ref
192.168.100.0 0.0.0.0 255.255. . 0
192.168.101.0 192.168.2.1 255.255. . 30
192.168.102.0 192.168.2.1 255.255. . 20
192.168.2. 0.0.0.0 255.255. . 0
192.168.1. 192.168.2.1 255.255. . 20
.168.0. 0.0.0.0 255.255. . 0

ii  OSPF® ¥ rﬁ* Visi=g
= ;2 1 3 3 pingshicmp sequence
PC1:~#ping 192.168.101.1

PING 192.168.101.1 {192.168 101 1} 56:84} bytes of data.
bytes from 192.168.101.1: icnp_seq=1 ttl1=62 tinme=2.00 ns
bytes from 192.168.101.1: icnp_seq=2 tt1=62 time=0.267 ns
bytes from 192.168.101.1: icnp_seq=3 tt1=62 time=0.320 ns
bytes from 192.168.101.1: icnp_seq=4 tt1=62 time=0.371 ns
bytes from 192.168.101.1: icnp_seg=5 tt1=62 tine=0.326 ns
bytes from 192.168.101.1: icnp_seqg=6 tt!1=62 tine=0.328 ns
From 192.168.100.254 icnp_seq=30 Destination Host Unreachable
From 192.168.100.254 icnp_seq=31 Destination Host Unreachable
From 192.168.100.254 icnp_seq=46 Destination Host Unreachable
From 192.168.100.254 icnp_seq=47 Destination Host Unreachable
64 bytes from 192.168.101.1: icnp_seq=48 tt1=61 tine=0.543 ns
64 bytes from 192.168.101.1: icnp_seq=49 tt1=61 tine=0.447 ns

B IS S PR R =48 — 6 = 42 )

2% 21 i * wireshark & FLR2 eth6 freth7

R2 #eth6

40 139.145283  192.168.101.1 192.168.100.1 ICMP Echo (ping) reply

41 140.012642 192.168.0.1 224.0.0.5 0SPF Hello Packet

4z 140.032240 192.168.0.2 724.0.0.5 0SPF Hello Packet

43 140.145077  192.168.100.1 192.168.101.1 ICMP Echo (ping) request

44 140.145185 192.165.101.1 192.165.100.1 ICMP Echo (ping) reply

45 141.145042  192.168.100.1 192.168.101.1 ICMP Echo (ping) request

46 141.145145 192.168.101.1 192.168.100.1 ICMP Echo (ping) reply

47 141.146188 CompaqCo_4e:98:0d CompaqCo_de:95:18 ARP Who has 192.168.0.17 Tell 192.158.0.2

42 141.146229 CompagCo_4e:95:f8 CompaqCo_4e:98:0d  ARP 192.1628.0.1 1s at 00:02:a85:4e:95:f8
R2 ¢eth?

41 1EID 043196 132.168.1.1 224.0.0.5 OSPF Hello Packet

CompaqCo_4e:98:7b Broadcast Who has 182.168.1.1% Tell 182.168.1.2
CompaqCo_4e:98:0c CompaqCo_4e:98:7b  ARP 192.168.1.1 1s at 00:02:a5:4e:98:0c
192.168.1.2 192.168.1.1 0S LS Acknowledge

51 184. 829143 197.168.100. 1 197.168.101.1 ICMP Echo (ping) request
52 184.879297 197.168.101.1 192.168.100.1 ICMP Echo (ping) reply
52 185.878008 192.168.100.1 192.168.101.1 ICMP Echo (ping) reguest

e /75 e PF P =184 - 141 = 43 4



B REFY 40 )1 i8 0 F15 OSPFedead time 5 40 )

3. FRLIAvR2 FF e spxip s % A PFRF A w AR Bl R L e s

i * wireshark & FR2 ceth6 freth7

R2 eth7
ZE7 G31.405272 192.169.101.1 197.168.100.1 ICMP Echo (ping) reply
262 BIZ.409074 192.168.100.1 197.168.101.1 ICMP Echa (ping) request
ZE3 632.409184 192.162.101.1 192.165.100.1 ICMP Echo (ping) reply
270 £33.408939 192.16%2.100.1 192.168.101.1 ICMP Echo (ping) request
£71 A33.405009 192.168.101.1 192.165.100.1 ICMP Echo (ping) reply
272 /34.410055 192.16%8.100.1 192.168.101.1 ICMP Echa (ping) request
R2 eth6
224.0.0.5 0sPF

53 B40.1023282

152.168.0.1
162.0.1

168.0.1
CompagCo_4e:98:0d
CompagCo_4e:95:f8

97.163.0.1

168.0.17 Tell 192.168.0.2
15 at 00:02:85:4e:95:f8

who has 192.
192.158.0.1
S L at

=

192.168.101.1 Echo

BE G47.737112 197.168.100.1 ICMP ) request
B7 B47.737236 197.168.101.1 197.162.100.1 ICMP Echo (ping) reply
65 B45.737078 192.158.100.1 197.168.101.1 ICMP Echo (ping) request
B3 B45.737187 197.168.101.1 197.163.100.1 ICMP Echo (ping) reply

Be [T S FPERY 1 647 -633=14 F)

il
#=
o
PE
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N\
N
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» ¥ 5w &_F] % hello times i 7] o

4, 4o HBEEE Y ank B
® - hello timef-dead time (#7%
dead time— %_% +* hello time= >

R1:/etc/quagga#tvi ospfd.conf
R1:/etc/quaggatt/etc/init.d/quagga restart

PC Routersiz #z/etc/quagga/ospfd.conf T & £xquagga)
FERRER € R T

!

! Zebra configuration saved from vty
! 2008/12/11 20:41:22
!

hostnane ospfd
password 1234
log stdout

interface eth6
ip ospf hello-interval 1

ip ospf dead-interval 4
]

interface eth7
ip ospf hello-interval 1
ip ospf dead-interval 4

!
interface eth8

ip ospf hello-interval 1
ip ospf dead-interval 4
!
interface lo
!
router ospf

network 192.168.0.0/16 area 0.0.0.0
!
line vty



> 7 %R1 {-R2 R e s

B3> 2 1(ping)

root@sie-desktop:~# ping 192.168.101.1

PING 192.168.101.1 (192.168.101.1) 56(84) bytes of data.
bytes from 192.168.101.1: icnp_seq=1 tt1=62 tine=8.37 ns

64 bytes from 192.168.101.1: |cnp seq=2 ttl=62 t ime=0.296 ns
bytes from 192.168.101.1:

bytes from . . 1: ienp_seg=4 ttl=62 tine=0.253 ns
bytes from . . A1: ienp_seg=11 ttl=61 tinme=0.529 ns
bytes from . . 1 ienp_seg=12 ttl=61 tinme=0.481 ns
bytes from . . 1 icnmp_seq=13 tt1=61 tine=0.884 ns

B RERERE D 11-4=T%)

B1EE > 2 2(wireshark)

R2 =eth6
743 1391.170975 192.168.0.1 224.0.0.5 0SPF Hello Packet
744 1391.711704 192.168.0.2 274.0.0.5 DSPF Hello Packet
745 1392.174177 192.1F8.100.1 192.168.101.1 ICMP Echo (ping) request
746 1392.174191 197.168.101.1 192.168.100.1 ICMP Echo (ping) reply
747 1392.170897 197.168.0.1 274.0.0.5 DSPF Hello Packet
748 1392.214701 192.188.0.2 224.0.0.5 0OSPF Hello Packet
749 1393.173040 192.168.100.1 192.168.101.1 ICMP Echo (ping) request
| 750 1393.123111 152.168.101.1 192.168.100.1 1CMP Echo (ping) reply B
751 1393.170859 192.188.0.1 224.0.0.5 0OSPF Hello Packet
752 1393.715704 192.168.0.2 274.0.0.5 0SPF Hello Packet
R2 eeth?
717 1400.369196 197.168.1.1 DSPF Hello Packet
T18 1400.23659364 192.162.1.2 COSPF Hello Packet

Broadcast ARP 'w'ho has 192.168.1.17

722 1400.856033

CompagCo_4e:98:7b Tell 192.168.1.2
723 1400.295062 CompagCo_4e:98:0c CompagqCo_4e:98:7b  ARP 192.168.1.1 1s at 00:02:a5:42:98:0c
724 1400.896152 192.168.1.2 192.168.1.1 05| LS Acknowledge
725 1401.363223 192.168.1.1 224.0,0.5 OSPF Hello Packet
726 1401.363351 192.168.1.2 224.0.0.5 OSPFE Hello Packet
_| 727 1401.796736 192.168.100.1 192.165.101.1 ICMP Echo (ping) request
728 1401.795264 192.168.101.1 197.162.100.1 ICMP Echo (ping) reply
729 1402.371095 192.168.1.2 224.0,0.5 OSPF Hello Packet
730 1402.371136 192.168.1.1 224.0,0.5 OSPF Hello Packet
Bl R PER 0 1401-1393 =8 #;

B% CRIEEY L4418 > Flideadtimei 44 -

> PAR1 4oR2 B chid
Bl > i (wireshark)

R2 #eth7
2029 1979.521298 192.168.100.1 192.168.101.1 ICMP Echo (ping) request
2030 1979.521352 192.168.101.1 192.168.100.1 ICMP Echo (ping) reply
2031 1979.554943 192.168.1.2 224.0.0.5 0SPF Hello Packet
203z 1979.561195 192.168.1.1 224.0.0.5 0SPF Hello Packet
2033 1980.521414 192.168.100.1 157.16.101.1 ICMP Echo (ping) request |
2034 1980.521466 192.168.101.1 197.168.100.1 ICMP Echo (ping) reply
2035 1980.557954 192.168.1.2 224.0.0.5 0SPF Hello Packet

2036 1980.565194 192.163.1.1 Z24.0.0.5 0SPF Hello Packet

2040 1981.521281 192.168.100.1 152, 158 101.1 ICMP Echo (ping) request

2041 1991.571339 19%.169.101.1 192. 168.100.1 ICMP Echo (ping) reply
Acknowledge

2043 1981 561914 132.168.1.2 22-‘-1 0.0.5 0SPF Hello Packet

2044 1981 569192 152.168.1.1 22-‘-1 0.0.5 0SPF Hello Packet

S Acknowledge




789

B
3N
S %

1980.751638
1981.755208
1921.755214
1982.758203
1982.7583139
1983.758205
1983.758285
1584.746321
1534.746230

1984.758350
1984.758378
1985.758266
1985.759202
1986.762177
1986.762204
1987.762143
1987.767248
1987.845205
1987.845911
1988.766053
1988.771243
1988.843771
1588.845871

0 192.1688.0.1

152.168.0.1
15Z.168.0.2
152.168.0.2
152.168.0.1
132.168.0.2
152.168.0.1
152.168.0.2
132.168.0.1
CompaqCo_4e:95:18

152.1658.0.1
152.168.0.2
152.168.0.1
152.1658.0.2
152.168.0.1
192.168.0.2
152.1658.0.1
152.1658.0.2
192.168.100.1
152.168.101.1
152.1658.0.1
152.168.0.2
192.168.100.1
152.168.101.1

0SPF Hello Packet

Zz4.0.0.5

224.0.0.5 OSPF Hello Packet

224.0.0.5 OSPF Hello Packet

Zz4.0.0.5 0SPF Hello Packet

224.0.0.5 0SPF Hello Packet

224.0.0.5 OSPF Hello Packet

224.0.0.5 0SPF Hello Packet

224.0.0.5 0SPF Hello Packet

CompaqCo_4e:98:0d ARP Who has 192.168.0.27 Tell 192.168.0.1

CompagCo_4e:95:f8 ARP 192.168.0.2 15 at 00:02:a5:4e:98:0d

224.0.0.5
2z4.0.0.5
224.0.0.5
224.0.0.5
2z4.0.0.5
2z4.0.0.5
224.0.0.5
224.0.0.5
192.168.101.1
192.168.100.1
224.0.0.5
2z4.0.0.5
192.168.101.1
152.168.100.1

B4 pE 0 1987 - 1980 = 8 4
DR B A S

0SPF Hello Packet

0SPF Hello Packet

0SPF Hello Packet

0OSPF Hello Packet

0SPF Hello Packet

0SPF Hello Packet

0OSPF Hello Packet

0OSPF Hello Packet

ICMP Echo (ping) request
ICMP Echo (ping) reply
0SPF Hello Packet

0SPF Hello Packet

ICMP Echo (ping) request
ICMP Echo (ping) reply

s

® (z* link-detect (%773 PC Routersi3 :z/etc/quagga/zebra.conf £ £zquagga)
Fads et Ao R
R1:/etc/quaggattvi zebra.conf

_R1:/etc/quagga#/etc/init.d/quagga restart

! Zebra configuration saved from vty
2008/11/26 16:50:51

hostnane zebra
password 1234
lenable password 1234

interface ethé
ipv6 nd suppress-ra
link-detect

interface eth7
ipv6 nd suppress-ra
link-detect

interface eth8
ipv6 nd suppress-ra
link-detect

interface lo

interface vty
ipv6 nd suppress-ra

ip forwarding

line vty




> 7 %R1 {-R2 R e s

B3> 2 1(ping)

root@sie-desktop:~# ping 192.168.101.1

PING 192.168.101.1 (192.168.101.1) 56(84) bytes of data.

64 bytes from 192.168.101.1: icnp_seq=1 tt1=62 time=6.73 ns

64 bytes from 192.168.101.1: icnp_seq=2 tt1=62 time=0.263 ns

64 bytes from 192.168.101.
bytes from 192.168.101.
bytes from 192.168.101.

icnp_seq=3 ttl=62 time=0.266 ns
icnp_seq=4 ttl=62 time=0.267 ns
icnp_seq=b tt1=62 time=0.322 ns

from 192.
from 192.
from 192.
from 192.

M;“J%#‘F%F’* 8-6=2 f/
BlE > 72 2(wireshark) © eth6 p= /¥ vt eth7 -4 %)

icnp_seq=8 = tinme=3.47 ns

icnp_seq=9 ttl=61 time=0.683 ns
icnp_seq=10 ttl=61 tine=0.585 ns
icnp_seq=11 ttl=61 tine=0.788 ns

1
1
1
1:
from 192. ; 1: icnp_seq=6 = tinme=0.225 ns
1 .
1
1
1

R2 ¢eth6

7344 4075.545617 192.168.100.1 192.168.101.1 ICMP Echo (ping) request

2345 4025.545684 192.162.101.1 192.153.100.1 1CMP Echo (ping) reply

2346 4026,545533 192,165.100.1 192,168.101.1 ICMP Echo (pinal reauest

2347 4026.545604 192.1652.101.1 192.153.100.1 I1CMP Echo (ping) reply

7348 4076.550189 CompaqCo_4e:98:0d CompaqCo_4e:95:T8 ARP Who has 192.168.0.17 Tell 192.168.0.2
2349 4026.550272 CompaqCo_de:95:T8 CompaqCo_4e:98:0d ARP 192.168.0.1 15 at 00:02:a5:4e:95:18
R2 #eth7

168.1.17

3576 4030.223475

CompaqCo_4e:98:7b Broadcast ARP Who has 192. Tell 192.168.1.2
3577 4020.223492 CompagqCo_4e:98:0c  CompagCo_4e:98:7h  ARP 192.168.1.1 1s at 00:02:a5:4e:98:0c
3578 4030.223569 192.168.100.1 192.168.101.1 ICMP Echo (ping) request
3379 4030.223642 1572.168.101.1 157.168.100.1 ICMP Echo (ping) reply

B PR 1 4030 -4 -4026 =0 F)
.ﬁé% cpingy EE 0 IEEY IR E AR iE'JE‘J@“fr.%%U]&.% T EY .

> &4 R1{cR2 /¥ s 47
PBleE = % (wireshark)

R2 eeth7
3799 4703.960766 192.168.100.1 192.168.101.1 ICMP Echo (ping) request

| 3800 4703.960887 192.1R8.101.1 192.168.100.1 ICMP Echo (ping) reply [
3801 4704.960683 192.168.100.1 192.168.101.1 ICMP Echo (ping) request

3802 4704.960803 192.168.101.1 192.1685.100.1 ICcMp Echo (ping) reply

3805 4705.960795 192.168.100.1 192.168.101.1 ICMP Echo (ping) request
3806 4705.960917 192.168.101.1 192.168.100.1 ICMP Echo (ping) reply

3809 4706.960667 192.168.100.1 13z, 158 101.1 ICMP Echo (plng) request

2382 4745.077212 CompaqCo_d4e:95:f8 Compano 4e:98:0d ARP Who has 192.168.0.27 Tell 192.168.0.1
2383 4749.077217 Compano 4e:98:0d CompagCo_d4e:95:T8 ARP 192.168.0.2 15 at 00:02:a5:4e:98:0d

I 2367 4752.763307 152.168.100.1 152.168.101.1 ICMP Echo (ping) request

2389 4752.263388 192.185.101.1 192.182.100.1 ICMP Echo (ping) reply
£389 4753.783744 192.168.100.1 192.168.101.1 ICMP Echo (ping) reguest
2390 4753.283367 192.188.101.1 192.152.100.1 I1CMP Echo (ping) reply

Bl R pER 1 4752 - (4703 -4) =53 )
%%:J}i|&“m‘é£é’/;i3ﬁ;l%ilm °



® | * Static routing in shorter mask ( %R1 3§ +c)

i :2R1 seth7 4vR2 eth6 1IP - (7 @ * 192.168.0.0/24)

R1:~#ifconfig eth7 192.168.3.1 netmask 255.255.255.0
R2:~#ifconfig eth6 192.168.3.2 netmask 255.255.255.0

% 2z #r3 PC Routers:rrouting network -
R1:/etc/quagga#tvi ospfd.conf
router ospf
! network 192.168.0.0/16 area 0.0.0.0

network 192.168.3.0/24 area 0
network 192.168.1.0/24 area 0
network 192.168.2.0/24 area 0O
network 192.168.100.0/24 area O
network 192.168.101.0/24 area 0
network 192.168.102.0/24 area 0

7 R1 # 4v — i¥ Static routing (192.168.0.0/16 /AR3 %)
R1:/etc/quaggattroute add —net 192.168.0.0 netmask 255.255.0.0 gw 192.168.2.1
R1:/etc/quagga#troute -n
root@sie-desktop: /etc/quagga# route -n
Kernel IP routing table
Destination Gateway Genmask Flags Metric Ref | face

.100.0 0.0.0. 255.255. . u 0 eth6é
.101.0  192. .3. 255.255. . UG 20 eth7

.102.0 . 2. 255.255. . UG 20 eth8
.0 .0.0. 255.255. . u 0 eth7

.3

.2.0 .0.0. 255,255, . U 0 eth8
1.0 . .2, 255.255. . UG 20 eth8
0.0

> ¢ #R14rR2 7 e 5

iRI3# = % (ping)

root@sie-desktop:~# ping 192.168.101.1
.168.101.1 (192.168.101.1) 56(84) bytes of data.
from 192.168.101.1: icnp_seq=1 tt1=62 tinme=5.30 ns
from192.168.101.1: icnp_seq=2 tt1=62 tinme=0.268 ns
from192.168.101.1: icnp_seq=3 tt1=62 tinme=0.268 ns
from192.168.101.1: icnp_seq=4 tt1=62 tinme=0.271 ns
from192.168.101.1: icnp_seq=5 tt1=62 tine=0.326 ns

from192.168.101.1: icnp_seq=6 tt11=62 tine=0.328 ns
from192.168.101.1: icnp_seq=48 tt|=61 tine=0.851 ns
.168.100.254 icnp_seq=45 Destination Host Unreachable
.168.100.254 icnp_seq=46 Destination Host Unreachable
.168.100.254 icnp_seq=47 Destination Host Unreachable

from192.168.101.1: icnp_seq=49 tt1=61 tine=0.552 ns
from192.168.101.1: icnp_seq=50 ttl1=61 tine=0.707 ns

BT P 1 49-6=43 ) (o F cip )

RoutingTable change
root@sie-desktop:/etc/quagga# route -n
Kernel IP routing table
Destination Gateway Genmask Flags Metric Ref Use |face
192.168.100.0 0.0.0.0 255.255.255.0 U 0 0 eth6
192.168.101.0  192.168. 255.255.255.0 UG 30 0 eth8
192.168.102.0 192.168. 255.255.255.0 eth8
192.168.3.0 0.0.0.0 255.255.255.0 eth7
192.168.2.0 0.0.0.0 255.255.255.0 eth8
8
8

2.
2.

192.168.1.0 192.16 255.255.255.0 eth8
255.255.0.0 eth8

2.1
192.168.0.0 192.168.2.1

S % @ Static routingiz 3 % o
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1. OSPFg /% i i# R E-*RIP -
2. RIPE: 4R & K B>t OSPF -
3. v p-OSPFerpe = 8 % i# & -
¢ 7ehello timefrdead time - dead time— ¥ & < *thello time » # X § 7 48 > 7 &
e 3 o] lossHgeF b S EIRL G ok m AR o
& iz g+t 4 oGoelink-detect o BEPEF (8 P AR o

FAE D (& B2 IRL > 5 4 4)

1. % ®RIP AL iE B b Edoie 2% > §2link-detectp Fe w5 ?

2. * wireshark & %] & Feth6 freth7 » Bisfe Hcd » - B F v BF ke (BRR
M s quaggad kxS = ts) 0 A B A G Fdchellodt s KR Al S R X3 b 0 B A
RFlig > ? etk § BB HROEERE ?

3. OSPFenfsp &4 i+ Ak a2 ¥t 2 £ hellofs 2 ;e ﬁé’ﬂ'rﬁﬁfj&.ﬁs TR (AR ELL Y
AR HE 5 14 45 %22 hello time4p =)

4. #iz:zhello timei 14 ~dead timei 44 » IR PFRF 5 74> Zhello timefp £ %+ > 5 @
SRS (A1) 5 - )2 AL A9
5. kx* link-detectp¥ 5 @ 4R PF R = A (B3 /) ? Wi = = AEE

6. % fStatic routing ¢ & »x ?



