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Abstract of Bachelor’s Thesis Academic Year 2003

Improving router redundancy in end-user network

In this research, problems on routing at end network is studied and a solution for such problems
is proposed.

The Internet uses dynamic routing protocols on its backbone network to provide routing re-
dundancy. However, dynamic routing protocols are not used at most of the end networks. Such
implementation of the network result in the situation where end nodes lose network connectivity
when the gateway of end network fails. This is due to the fact that end nodes does not have
any method to change its routing table dynamically. ”Single point of failure” of end network is
a phrase used to describe the situation mentioned above. It becomes critical problem to the end
network that has difficulties in providing routing redundancy

VRRP(Virtual Router Redundancy Protocol) is used to approach ”single point of failure” of
end network. An idea of VRRP is a protocol to provide redundancy to static routing in the
environment where dynamic routing is not available.

In this research, problem of VRRP is clarified and proposed a revision of its specifications. Also
IPv6 capable VRRP is implemented on the routing package called Zebra and then evaluated.

As a result, providing route redundancy using multiple gateways for end networks is realized.

Keywords

1: End-user Network 2: Multi Gateways 3: VRRP

Faculty of Environmental Information, Keio University
Takashi Shimizu
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a I

struct vrrp_interface

{

struct interface *interface; /* IF info from zebra */

struct interface *phy_interface;/* Pointer of physical interface */
struct in6_addr vrrp_lladdr; /* linklocal address to share */

char state; /* -1:Wait, 0:Init, 1:Master, 2:Backup */
unsigned char id; /* Vrid of this interface */

unsigned char priority; /* Priority of this Interface */
unsigned char adv_interval; /* Advertisement Interval */

int preempt; /* 1:TRUE, O:FALSE */

int from_master; /* 1l:Accept Master’s Address, 0:Not */

struct ether_addr ether_addr; /* Virtual Ethernet Address */

struct thread *thread_advertise; /* thread of advertisement */
struct thread *thread_master_down; /* thread of master down timer */

/* Master States */
unsigned char m_priority; /* Master Router’s Priority */
unsigned char m_adv_interval; /* Master Router’s AdvInterval */

struct in6_addr m_phy_lladdr; /* Physical linklocal address */
struct in6_addr m_vrrp_lladdr; /* linklocal address to share */

/* Additional function */
struct interface *up_interface; /* Pointer of upstream interface */

0 6.2: vrrp_interface 0 0 O

6.2.1 vrrp_interface 00000

0000000000000 000000 KAMEOOUOOOOOODOOOOODOOOOO (O
O00000000D0)00000O0000O0O0Ovrpdinterface 0000000000000 O0O
goo0oO0o0oOo0o0DoOoO0 vVRIDOOODODOOOOOODOOOODvrrpevent 00000
gboooooboooobooboooobobooboooboobooooDbon

0000000000000000 vrrp-nterface 00000 B20000

O0oOoCoOoOoOoOOODOOOOKAMEODOODOODOOOOOOO joctlOOOOOOOO

vrrp-interface_vrrif set 0 D 0 Dioctl OO0 O O0O00O0DOOOO0OO0ODOOCOOODOODOOOOO
000 MACOOOOOUOODODOOODOOODODOOB3D0O0O0O

6.2.2 vrrp_packetJ0O 000

vrrppacket 00 0000000000000 0DOOO0O0OOO0OO00ODOOOODOOOOO
g00oooooooooooooOvVRRPOOOODOOOONDPOOOODODOOOODODO
ooo
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-

\

int
vrrp_interface_vrrif_set (char *if_name, u_int parent_index,

{

}

struct ether_addr *1laddr)

int sd;
struct ifreq ifr;
struct vrrpreq vrregq;

bzero (&ifr, sizeof (ifr));
bzero (&vrreq, sizeof (vrreq));

sd = socket (AF_INET, SOCK_DGRAM, 0);
if (sd == -1)
{
zlog_warn ("cannot open socket for changing "
"ip address of interface %s: ’m", if_name);
return -1;
}
strncpy (ifr.ifr_name, if_name, sizeof (ifr.ifr_name));
ifr.ifr_data = (caddr_t)&vrreq;
vrreq.vr_parent_index = parent_index;
vrreq.vr_lladdr.sa_family = AF_LINK;
vrreq.vr_lladdr.sa_len = ETHER_ADDR_LEN;
bcopy (lladdr, vrreq.vr_lladdr.sa_data, ETHER_ADDR_LEN) ;

if (ioctl (sd, SIOCSETVRRP, (caddr_t) &ifr) == -1)
{
zlog_warn ("cannot set vrrp parent interface %s "
"(ioctl): %m", if_name);

close (sd);
return -1;
}
close (sd);
return O;

O 6.3: vrrp_interface_vrrif_set() O O
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VRRPOOOOOODOOODOODRawODOOODOODOODOOOODOODOODDOO
virpstate 1000000000000 O0O0O0O0O0OO0O0OOCOOO0ODOOO0OOO0OOOOOO0OO0OO0
goooooboboooboobbooboboooobooboboooooooobooobooooobooooDooboog
gbbooboooboooboobooooooooboooooooboboobOoOn vrrp_state
gboooooooboo

NDPOOOODOOOOOOODOORawOOOODOOOOODOODOO

6.2.3 vrrpeventJ Q44

virpeevent 000 0000000000000 O0OOOOO
0000000000000 0000 statednitialize 000000000000 OCOOOOO
changetomaster D 00000000000 DODODOODOO0O change_to_backupOOOOOO

6.2.4 vrrpzebraOOOOO

0640 virpzebra 00000000 OOOO

virpzebraOOOOOOOZebraJOOOOOOOOOOOOzebra0dOODOOODOODOOOO
goooobobobooboooboboobooooobobooooboobobDoobDobobo
goooodovpdOODOOODOODOOO

zebra 00 000000000000 0O0DO0ODODOODOOOOOOQODO vrrp-interface O
0000000 DO000O00O0O00O0O0D00DO0O0OOO0O0OOvrrpzebraODOOOOODO zebra
gobooboboooboooobg

virpevent 0000000000000 0000OvrrpzebradODOO0O0O zebradODOOODO
go0obOoo0obOoo0oDbOo0ooooooooobooobOooooDooooDboooDboooDoOoo
oagd

e JOODODO
gobooOooooboooooooooboooooooooooboooooboooOooobooog
oboooooooobooo

e JOODODOODOODOOODO
ooo0o00ooo0ooOoooo0ooooOo0oooOo0boO0o0oDOo0o0oo0o0o00o000vrrpd
OIpv6 00000 MACOOOOODODOOOOOOODODODOOODOOOOOODOODOO
gooobooobooooboobooooboooboobooobooboooobboobobooo
goo

O00vrrpevent 000 0000000000000 0OvrrpzebradO0O0O0O0O zebrad OO
googobobooobobobobooooboboobboobobooboboboobobo
OzbraOdOOOODOOODODOOOOOOOOODOODOODODzebraODOODOODOOOOO
gobooobooood
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Zebra daemon vrrpd daemon
< I/F Status
Router RA Status
Advertisement < » vrrpd_zebra
Packet Zebra protocol

I/F Status

kernel

0 6.4: virpzebraO0 OO OOOO0O

6.2.5 vrrp_topU U000

vrrp_top OO0 OOOOVRRPOOOOOODODOOOOOOOOODODDOOOvrrp-interface
0000Do0ooooDooooDoooooDooooooooonog

6.3 vrrpdO0O0OOO

OBIN0000vpd 00000000000

ZebraODOOOO virpd 000 00000000000000000000000000000O
ooooooon (U)Ovrpd 000000000 Zebra00000000000000000
nooooooooooo ()0verptop 0000000000 VRRPOODOODODOODO (B)0
virpevent 1000000 vrpzebra 0 0000 00000000000000000 (W)00
00000000000000000000000000vrpevent 0000000000000
oooooooooon (()00000000000000000000 (6)00000oo
00000IPO0O0O0O0 MACOOOOODODD verpinterface 0000000000000
00 ((7))000000virppacket 0000000000000000000000vrrp_event
0000000000000

6.4 vrrpdO0O0O0O0O0

O00O0Ovrrpd 00000000 O[0O0O00O0O00OD0O0O0O0OO0ODOODOOOOOOOOOOO
gbooo
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6.4.1 00U

virpd D0 0000000000000 O0O0O0OO0O00O00ODOO0O0O0ODOOO
Jusr/local/etc/vrrpd.conf 00 000-fO0000000000O0O0O0OOOOOOOOOO

oood00000000oobooooboooDoOoODOOOOO000oooooooooooo
ggdoooobobooboooooo

-pO000OOCOOOOOOOODOOOOOOOOOOOOOOOOCO TCPOOOOOOOO
gboooooobooooobooo 2607 000O0O

(#vrrpd[—d][—fDDDDDD][—PDDDDD} }

vrrpd 0 zebradaemon 00 00000000 O00ODODOODODOODOOO zebra daemon O
0o0o0ooooooooooooDooo

O0O0Ovrpd OO0O0ODO0OOCODOODOO0OOCODOODO0ODOODOOO0OOCOOODOOOvrrpd
gooooooogd

6.4.2 0U00OO0OOOOOO

000000000000 0000000000000000000000000 TELNET[22]
gbooooooooooooo

a N
% telnet ::1 2607

Trying ::1...

Connected to localhost.

Escape character is >~]°.

Hello, this is zebra (version 0.95-prel).
Copyright 1996-2002 Kunihiro Ishiguro.

User Access Verification

Password:

%
gbooooboooboooobobooboooobooobooboobobooooobooboOoOoDn
gboooboooobooooboooobooobOoooboobooOobooooooOoobooooboobooooog
gboooooboooogooboo
gboboboboobooobooboobooboboooooboobOobobooobobooooon
gbooooboobooboooooboooboobooboOoobooooboooboobooboobOooog
000o0o0o0oooooooooooo0o000ooooDDoOOshowDOOOOenable0O0D0OO0O
configure 0000000000 OO00ODOOOODOOOO0ODOODODOODOODOOODODODOO
goog
oooDOOoOo00o00ODO0O0000b0bO0000oO0ODOVIEW NODE 00000OVIEW NODE
go00ooOoooO0ooO00oo0ooooOoOo NODEOOOOOOOODOOO NODEODODODOO
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goooOo0OoO00o0oO0OooooOOO0OO0OO0oOoOoOoOoOooOoCOoOVIEWNODEOOOOOOOO
ugb >0000ooo

[Hostname> )

enable 00 00O0OVIEW NODE OO ENABLE NODE OO0 OO00O0O0OO0OQCOOOODOOO
ENABLENODEOOOOOOOOOOOOOOOOOOOOOOUOOOOOVIEWNODEDODOO
show OODODO0OOOOOOODODOOOCCOOOODOOVIEWNODEOOOOOOOODODODOO
0000000oDoD0o00oDoooo0o0o0OooooooDon show command 00000 O0ENABLE
NODEOOOOOOOOOO #000000O0O

Hostname> enable
Password:

Hostname#

configure 0 0 00O OENABLE NODE 00O CONFIGNODEOODOODOOODOOOOOOO
OOCONFIG NODEOOOOOODOOODODOODODOODOD O configure terminal 000000
0000000000000 0000000000000000CONFIGNODEDODOOODOOO
00 (config) OOOOOOO

Hostname# configure terminal

Hostname(config)#

OO0 NODEOOOOOOO NODEOOUOODDOD exitOOOOOODODOO

Hostname(config)# exit

Hostname#

6.4.3 UO00O0OO0OOOOOOO

virpd OO 0000000000000 O0000OO vrrpdnteface 000000000 O000O0O0O
go0OoOoO vrRIDOOOOOODODODOOOOOOOOOODOODOOODODOObDOObOOoOooooo
O0O0DU0UOUOUOOUOOOOINTERFACE NODE OO OCOOOINTERFACE NODEOOODODODO
CONFIG NODE O interface 0000000000 OOOINTERFACE NODE DO ODOOOO
00 (config-if) DO OODOO

Hostname(config)# interface IfName

Hostname(config-if )#

goobooooboOvrp0Overpl OO0 OD0OODOOD0OODOOO0OODOODOODOOOODODOOOO
gbooboobooboobobooboobooooobooooon
00000 VRRPOOOOOOODODOOOOOOOOOOOOOOOoOooooDoOOoOOoOooo

e ipv6 vrrp id
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[ipVG vrrp id <1-255> ]

ipv6virpid 00000000000 VRRPOOOOODOOOOODOOO VRID
Ooo0ooDooO0o0o0ooDOOoOo0O0oo0DbOO VRRPOOOOOODDOOOOOO
ooboobobooobobooooboboooboboooong

e ipv6 vrrp physical-interface

[ipVG vrrp physical-interface IfName )

ipv6 vrrp physical-interface 0O OO OOO0OOOVRRPOODOOOOOOODOO
Oo00o0ooOOooO00oooooooooooooooag

e ipv6 vrrp address

[ipVG vrrp address IPv6Address ]

ipvé virpaddress 0 000000000 DO0OCCOO0O0000O0ODCODOO IPv6
oobooobbooooooooboooobo Ipve000DOO0ODOODOOODOO
bobooboobobooooooooooobooooooooooboobonbo
0000000000000 000000D 2300000 Uoooooooo
oobooboobooboboooobobooooobooboooboDbo

e ipv6 vrrp address owner

[iva vrrp address owner )

ipv6 vrrp addressowner 0 0 0 0000000000 0O0OOOODOOODOOOO
OO0OODOOVRRPOOOOODOOOODODOOOO

ipv6 vrrp physical-interface 000000000000 O0ODOOOODOOOODOOO
0000000000D00DO0O00O0Q0ODdphysical-interface 0000000
oooooooooooon

OO0 IpPOO0D0OOCODOOCOOOCOOCOOOOOODOOO 20000000000
0000000000000 00OO0DOO0bOOODog 200000040

e ipv6 vrrp priority

[ipvﬁ vITp priority <1-254> ]

ipv6virpaddress 00 000000000000 O0OOOOOOOOOOODOOO
000025 000000000000000DO00O000O0O0OO0O0DOOOO0O
000000000000 Oipve vrrp addressowner 0000 O00OOOOOO
oooooo

gbooobgobi1ooooog
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e ipv6 vrrp preempt

[ipVG vIrp preempt

ipv6 vrrp preempt DO O OD0OOO0OO000OO00O00OO PreemptO0 0000000
ooboobooooboboooooon

e ipv6 vrrp address from-master

[iva vrrp address from-master

ipv6 vrrp addres from-master 0 0 0 0000000000000 OCOOCOOOOO
0000000000000 bOO00DO0ODO0O00bOO00DODOOO0O0DoOdipe6
vrrp address owner 0 0 0 0000000000000 ODOODOODOODOODOO
ooooopooogoo

e ipv6 vrrp upstream-interface

CipVG vrrp upstream-interface IfName

ipv6 vrrp upstream-interface 0 000 000000000000 O0OOOOOO
go0ooodoboOdO0ooooboO0oboobOooUooDoogooobooooooDooag
00db0ooooboboobooo VRRPOOODODUOODOODOODOODOODOOO
00000000 0ooDooodooooooooooooon

e ipv6 vrrp prefix

[ipVG vrrp prefix Prefiz

ipv6 virp prefix 00000000 0vrpd0 000000000 prefixd000
OOverpdO0000 Prefix 000000 ZebraOODOOOOOOOOOOOOO
O00000oooooooooooooooooOvrpd0ODO0OOOOOOOOO
O00000D000oooooooooooooooODo0OOoOoOoOoO0OoOoOg
oooopooooooood

644 0000

gboooobobooobooboooobobooooobooooboboooonog

Hostname(config)# router vrrp

Hostname(config-vrrp)# interface vrrp0

Hostname(config-vrrp)# no interface vrrp0
(

Hostname(config-vrrp)# show vrrp state
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CONFIG NODEOOOODOOODOOODOOOOO0ODODOOOOooO
router virp 00000000 VRRPNODEOOOOOODO

VRRP NODE O OUinterface 0000000000000 OOO0OO0ODOOOOCODOO
OO0O0UOINTERFACENODEO OOOOOODOOOOOOODOOODODOUOINTERFACE
NODE OOOCOCOOOOOOO0OO0OOO0OOOOOoOoooooooooovRIDOOOO
obooooobooooobooog

no interface 00000 interface 000000000000 0OO0OOOOOODOO
goboobooobooood

show ipv6 virp 0000 0000000000000 O0OO0DOOO0ODOOODDOO
gbooboooooooboooobooon

Hostname (config-vrrp)# show ipv6 vrrp h
VRRP Interface Name : vrrpO
VRID : 1
Physical Interface Name : edl
Share IP Address : fe80::1:1:1:1
Share MAC Address : 0:0:5e:0:2:1
Priority : 200
Preempt Mode : TRUE
Advertisement Interval : 1
Upstream Interface Name : epO
State : MASTER
Advertisement Timer : 00.43
VRRP Interface Name : vrrpl
VRID : 0
Physical Interface Name : (null)
Share IP Address
Share MAC Address : 0:0:5e:0:2:2
Priority : 0
Preempt Mode : FALSE
Advertisement Interval : 1
Upstream Interface Name : (null)
State : DISABLE
- %

vrrp0 O INTERFACE NODEOOOOUOUOUOOOOOOOOO interface 00000
goooboooooooboooooboooboooobooobobooooobobooooDoOoo
gboobooboooobobooooboooooboobooonoo

virp0 00 000000000000 000000000000000 DISABLEOO
ooooo

ooobDoooooooOoobOOoVRRPOODODOOOODOOOODOOOODOOO

42



070 0O0O00OO00O0O0

gooobooobooboobooboobooboobboobooboobooboobooo

7.1 OO00:000000000

gboogbooooooooboobooobooobobobobobobooboboooooooooon
goooo

711 00000

00000000000 0000O0000D00 Internet-Draft 0000000000 DODOOO

00000000000B3D000000000000000000000000000O000

gbooooboooooobooooboob1ooooobooboooboobboobooobog
gboooooobooooooo

00000o00oooooooODoDO0O0O00000 Internet-Draft 000 00O0O000OO
gpoooo

7.1.2 0000

ntp0O000000O0O0O00O0O0DOO00O000

O000odddvrpdOOOOO0OO0O00O0 gettimeofday OO DODOOO0O0O0O0O0O0O0OOOO
gbgboboobobobooobobobooboooobooboobobobobooobaba
goboboobooboobooboobon

7.1.3 0000

gboboooboobobooobolgsoblioodisooz2oobo20b0noobooboonoilononoon
00000In0ZIn0000000000

O o000000000000000000000000000000000000000
gboooood

gbOooooooooooboobooobobobooooooooobOoboboOooooon
obooo
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070 00000000
oooo | 1 50 | 100 | 150 | 200 | 250
000 | OO0 | 3.99 | 3.805 | 3.609 | 3.414 | 3.219 | 3.023
000 | 2.996 | 2.805 | 2.609 | 2.414 | 2.219 | 2.023
000 | 3496 | 3.305 | 3.109 | 2.914 | 2.719 | 2.523
000 | 000 | 3.829 | 3.764 | 3.534 | 3.371 | 3.041 | 2.991
000 | 3.095 | 2.876 | 2.830 | 2.597 | 2.535 | 2.098
000 | 3.442 | 3.286 | 3.164 | 2.825 | 2.798 | 2.501
071: 0000
4.500(s8¢)
4000
3.500
3.000 e
2.500 e TV ERKEE
. | —gE
2.000 EGsavipes
1500
1.000
0.500
0.000
1 50 100 150 200 250
priority
071: 0000
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7.2 OOO:VRRPOOUOUO

gbooogonD VRRPOUODODODOODOOOOOOODOOOO

721 00000

000000o0o0o0oOoo VRRPOOOOOOOOOOOOOVRRPOOODODOOODODODODOOO

722 0000

obooooooooon

Of200000000000000000000000vrrplOvrrp2 0000 FreeBSD OO
O00D0O000D0O000DO VRRPDUOODOOD ZebraOOOODOOOOODOOOODO
0000000 r2000000

Host P
2001:200:0:8
801::/64
e I
g [ e
VRRp [T
2001:200:0:8

host A 820::/64

O v2: VRRPOODOOOO

e JOODOIPOOODO

0000000000000000000 2001:200:0:8301::/64 000000000000
O000000000000000000 2001:200:0:8820::/640 00000000000
O00o0ooOo0o0oO0o0o0or3n0o0ooooooooo
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e JOODOOODOO

HOST PO OO0 DO 0O2001:200:0:8820::/64 000000000 VRRPOUOO IPOOOD
O0000000O0oOoOoOoHOST AO verpl OO0OOOOOOOOOOOOCOCOO VRRP
oo IpO000O0C0OOODOOOOODOOOO

vrrpl vIrp2
000 I/FOOOO 2001:200:0:8801::43:1 | 2001:200:0:8801::43:2
000 /FOOOO 2001:200:0:8820::1 2001:200:0:8820::2
000 VRRP Priority 200 100
000 VRRP Priority 200 100

O 72 VRRPOOODOOOOODOO

Zebra0ODOOOOOOODOOOOODOODOOODODOO0OO00O0OOOvrrplO ZebraD OO OO
o000 EZ3noooo
00000000 virpd00000CZA000O0

7.23 0000
1. HOSTPOO HOSTAOOOOOODOOOODOOODOO
2.000000000000vVvrpl 000DO00D0OO0OO0O0DOOO
3. HOSTAOOOOOODOO0OO0O0000000000

4. 0000000DO0O0O0O00OOD

gbuooogoooooaoboooooaoobouooboooobobobobooboooan
goboboboboobooboobobbooboobooobon

724 0000

gbooboooobooobooooboooooooboooboooooobooboobooDbn
virp200000000000C00C0000O0O0000000C00000 vrrplOO0OO0OO0OO0OOOO
gboboogloobooogoobobooboo 3s3conooboon
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!
! Zebra configuration saved from vty
! 2003/12/27 18:32:35
!
hostname vrrpl
password zebra
!
interface pfsyncO
ipv6 nd suppress-ra
!
interface 100
!
interface pppO
ipv6 nd suppress-ra
!
interface sl0
ipv6 nd suppress-ra
!
interface vrrpO
no ipv6 nd suppress-ra
ipv6 nd prefix-advertisement 2001:200:0:8820::/64 2592000 604800 onlink autoconfig
!
interface vrrpl
ipv6 nd suppress-ra
!
interface faithO
ipv6 nd suppress-ra
!
interface gif0
ipv6 nd suppress-ra
!
interface pflog0
ipv6 nd suppress-ra
!
interface epO
ipv6 nd suppress-ra
!
interface edl
ipv6 nd suppress-ra
!
!
line vty
!

073 000:xzebra000000O0
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K

2004/01/05 14:41:28

hostname vrrpl
password zebra
1

interface vrrpO

1
! Zebra configuration saved from vty
!
1

ipv6 vrrp id 1

ipv6 vrrp physical-interface edl
ipv6 vrrp address fe80::1:1:1:1

ipv6 vrrp priority 254

ipv6 vrrp preempt

no ipv6 vrrp address from-master

ipv6 vrrp prefix 2001:200:0:8820:

interface vrrpl

ipv6 vrrp id 2

ipv6 vrrp physical-interface epO
ipv6 vrrp address fe80::1:1:1:2
ipv6 vrrp priority 254

ipv6 vrrp preempt

no ipv6 vrrp address from-master

ipv6 vrrp prefix 2001:200:0:8801:

router vrrp

interface vrrpO
interface vrrpl

:/64

:/64

line vty
!

\_

O074:000wvwrrpd00OOOO0O
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7.3 UOODO:0OSPFO VRRPUOODO

gO00D0OO0cO0O0O0 oOPSFODOOOO VRRPOODOOOOODOOOODOOO

73.1 0O0O0OOO

OoooooooOvwnrpdO ospfed 000 000O0O0OOOCOOOOOOOOOOOODOOOO
gbooooooboooooboooobobooooobooooboboooonog

7.3.2 0O0O0OO

gobooooooooo
O 0000000000000 000000000vrrplOvrerp20000 FreeBSD OO
O00D0OO00000OO000D0O0 VRRPDOOODODO ZebraDOOOODOOOOODOOOO

/ OSPFv3

; rg-gate
I".2001 :200:0:8801::/64
ep0 fxpO0
vrrp't vrrp2
B e VRRPVS

2001:200:0:8820::/64

host1

0 75: OSPFO VRRPOOOOOOO

e JOODOIPOOODO

0000000000000000000 2001:200:0:8301::/64 000000000000
O000000000000000000 2001:200:0:8820::/640 00000000000
oo0o00o0o0o00oo0o0o00r300o0000o0ono0ooon
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rO0 OO0OO0OO0OO00OO0

vrrpl vrrp2

OO0 I/FOOOO | 2001:200:0:8801::43:1 | 2001:200:0:8801::43:2

000 I/FOOOO 2001:200:0:8820::1 2001:200:0:8820::2
VRRP Priority 200 100

OSPF 0O 00O Metric 20000 10000

O 73: OSPFO VRRPODODOOODOOOOODOOOO

e zechraO OO

OzbraO0DODOOODOOOODOOOOOOOOOOOODODODOOODOOODODOOOO
0 0 2001:200:0:8820::/64 000000

O00OvrplOO0OOOOO0OOOMEIOOOO

vrrpd 0 0O O

o0o0ooooooooooooooDbboOooODODOO0O0O VRRPOOODODOOOODOOOOO
0000000000 feg0:12000000000000D00O0O0O0O0ODOQOvrrpl O 2000
vrrp2 0 100000000

O00OvrplOO0OOOOOOOMEIOOOO

ospfed 0 O O
OSPF O ZebraOOOODOOOOospfed 00O ODODO

O0ooooooooo0ooooooooDooo oSprFOO0OOOODODOODOODOOO
gboooobooooboobool1obooboooobooooboobooogb 60000
goooog

virpd 000000000000 O0O00O0DOOOO0ODOO0O000OO0O00O0O0O0O0D00OD0
gboobooboooboooooooboobooooboobooobooobooboOooog
gboooboooobooboboooboobooobooboooboooooboboobooooo
oood

0000000000000 0000VRRPOOOOOOOOOODO (metric) DO0OO0O
U0OOVRRPOOODOOOOOODOOOOODOODOvrrpl O 200000 vrrp2 O 10000 O O
good

O0O0vorpl 0000000 DOOEFIDOOOO

7.3.3 0000

WIDE 6bone 00O DOOOOD0 HOST1IODODOOODOOOOOOOOOOOOOOODOOOO
gbooooooobooboooooooooboobooboooooboobobooboboboobooog
gboboooooooboboooooooobobobooboboooboooooooog
ogoog

1. 000obooooobooobo

virpl 0000000000000 00 0000000000
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2.000000000000
virpl OO000000000C0O0000COOvrrplO000O0COO0OO0O0ODOOOOOO
gbooooobooooooboooobooobooon

. 000b0obooooooo
veirpl 00 0000000000000 ed1O0DOOOODOO

7.3.4 0O0O0OO

gboobooboboobooboboooobobooobooboooooboon

1. 00ogoooboood

oboboooboooboooboooooooovVRRPOOOODOOODOOODOODODOOODOO
googo

OoSpPFO0O00OO0OOCOODOO0ODOODOODO0ODOOODOODOOhostl 00O rg-gate
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!
! Zebra configuration saved from vty
! 2003/12/27 18:32:35
!
hostname vrrpl
password zebra
!
interface pfsyncO
ipv6 nd suppress-ra
!
interface 100
!
interface pppO
ipv6 nd suppress-ra
!
interface sl0
ipv6 nd suppress-ra
!
interface vrrpO
no ipv6 nd suppress-ra
ipv6 nd prefix-advertisement 2001:200:0:8820::/64 2592000 604800 onlink autoconfig
!
interface vrrpl
ipv6 nd suppress-ra
!
interface faithO
ipv6 nd suppress-ra
!
interface gif0
ipv6 nd suppress-ra
!
interface pflog0
ipv6 nd suppress-ra
!
interface epO
ipv6 nd suppress-ra
!
interface edl
ipv6 nd suppress-ra
!
!
line vty
!

078 000:xzebraOOOOODOO
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1
! Zebra configuration saved from vty
! 2004/01/05 14:41:28
1
hostname vrrpl
password zebra
1
interface vrrpO
ipv6 vrrp id 1
ipv6 vrrp physical-interface edl
ipv6 vrrp address fe80::1:1:1:1
ipv6 vrrp priority 254
ipv6 vrrp preempt
no ipv6 vrrp address from-master
ipv6é vrrp prefix 2001:200:0:8820::/64
!
router vrrp
interface vrrpO
1

line vty
1

\_ J

079 000~wvrpdO000D00OO0O
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1
! Zebra configuration saved from vty
! 2004/01/14 22:45:44
1
hostname ospf6d@vrrpl
password zebra
log file /var/log/zebra-ospf6d.log
1
!
interface epO
ipv6 ospf6 cost 1
ipv6 ospf6 hello-interval 10
ipv6 ospf6 dead-interval 40
ipv6 ospf6 retransmit-interval 5
ipv6 ospf6 priority O
ipv6 ospf6 transmit-delay 1
ipv6 ospf6 instance-id 0O
1
interface edl
ipv6 ospf6 cost 60000
ipv6 ospf6 hello-interval 10
ipv6 ospf6 dead-interval 40
ipv6 ospf6 retransmit-interval 5
ipv6 ospf6 priority 1
ipv6 ospf6 transmit-delay 1
ipv6 ospf6 instance-id O
ipv6 ospf6 advertise prefix-list connected-deny
1
router ospf6
router-id 0.0.43.1
redistribute vrrp route-map connected-vrrp
interface epO area 0.0.0.0
interface edl area 0.0.0.0
1
access-list access4 permit 127.0.0.1/32
!
ipv6 access-list access6 permit ::1/128
1
ipv6é prefix-list connected-deny seq 5 deny 2001:200:0:8820::/64
ipv6 prefix-list vrrp-segment seq 5 permit 2001:200:0:8820::/64
ipv6 prefix-list vrrp-segment seq 10 deny any
!
route-map connected-vrrp permit 100
match ipv6 address prefix-list vrrp-segment
set metric-type type-2
set metric 20000
!
line vty
access-class access4

ipv6 access-class access6
1

-

0 710: O0O:espfed 000000
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