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IPv6 Host& PC Router Configuraion (for FreeBSD4.2)

AIE (J. H.Jeong) ETRI
0I5& (S. V. Lee) ETRI
28& (Y.J. Kim) ETRI

2 EA= FreeBSD 4.2 YA ME 0[Z5t0], IPv6 Network 5= 28t IPv
FEQI SAES MX(ef MY #@HZ Mystn, Y™ (Tunneling)E &9

6 PC 2}
IPv6 Networkate| s s J|=oict.

1. FreeBSD 2% A A| A x|

A. http://www.kr.freebsd.org/handbook/install.shtml 0l M= 2IAE Jl0o|=

=l L]
A FreeBSDES M x| &tC}.

uju
il

B. PC 2}?EHE FMsIE2 5 7i 0|42 NIC(Network Interface Card)E s PC
of Mx|stch (=2 2 oAM= NICEM F7He| 3Com 3c905B-TX Fast
EtherLink XLE AFZ3iCt.)

C. mz2lM, FreeBSDE M X|st= AFES NIC= 270l

Fast EtherLink XLO| 2} XX &t}
q

H5 3Com 3c905B-TX

7h) R Y E9Z ClHlolA HE 1 xI0

L) SR HESE CjgtolA HE :xi1
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2. HESR3 7=

/ \
I |
| ll/[@ ' Net 1 o IPv4/IPv6
| P |
| |
| |
Bt Hz
Tunnel Interface®| IPv4s4 @ 129.254.254.86
Router 1~

Tunnel Interface®] IPv654: 3ffe:2e00:e:fff5::1

IPv6/IPv4 |
\

Tunneling ‘\\

Router 2 X109] IPv44 © 129.254.165.59
\

Tunnel Interface(gif0)e] IPv6F24: 3ffe:2e00:e:fff5::2

X119] IPv654 : 3ffe:2e01:1:3 + Interface ID

(Auto—Configuration address)

Net 2: Native IPv6
(3ffe:2e01:1:3::/64)

& 1. Tunneling Network =

J=11t 20| PC-Router?t Router 12 E'd 2 (Tunneling)st2At Stct, PC-Router=
IPv6 Prefix 3ffe:2e01:1:3::/645 =S 2rOotA Router 12} IPv6 over IPv4 TunnelingS
StCt. Router 12| TEP(Tunneling End Point) IPv4 F2~&= 129.254.254.860|11, PC-
Router2| TEP IPv4 F2+& 129.254.165.59 O|Ct. Router 12| TEP IPv6 F4&&
3ffe:2e00:e:fff5:10| 11, PC-Router2| TEP IPv6 T2+ 3ffe:2e00:e:fff5:20|C}.

3. HESR A 2lefHolA9 IPve T4 X|H
A 7tH
7t k2 IPv6 Prefixe 3ffe:2e01:1:3::/640|C}.
L}) PC-Router2| xI0 IPv4 2= Router 12} E{ 22 == IPv4 F2-0|C},
Ct) Prefix 3ffe:2e01:1:3::/642| Subnet2 PC-Router?| xI1at & oAZ=of

=
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2}) x11el F2&= Autoconfigurationol| 2laff IPve FAE F0{ EHEX[TH Prefix
3ffe:2e01:1:3::2F &o[2| ZH(1)2 Z&HAA Fet IPv6F2(3ffe:2e01:1:3::1)
£ ofdet
(PC-Router?} Z+&+sH= Link-local Network2| Host7} default-gatewayZ PC-

RouterE X|&de of €%

Ol) PC-Router2| gifd= Router 11t E{d e mj 0| 2== Tunnel interfaceO| Ct.
B. Kernel Network Information Tableoll IPv6 7|soll 2Rt ME XHZ

:letc/rc.conf (W ERIT M™ated)ol ctxe HAEESS ZeA|7of ot

(=}

ipv6_enable="YES" # Set to YES to set up for IPv6.

ipv6_network_interfaces="xI0 xI1 100" # List of network interfaces (or "auto").
ipv6_prefix_xI1="3ffe:2e01:1:3" # Prefix for router advertisement
ipv6_ifconfig_xI1="3ffe:2e01:1:3::1 prefixlen 64" # Alias entry

ipv6_gateway_ enable="YES" # Set to YES if this host will be a gateway.
rtadvd_enable="YES"

# Set to YES to enable an IPv6 router advertisement daemon. If set to YES, this router
becomes a possible candidate IPv6 default router for local subnets.

gif_interfaces="gif0" # List of GIF tunnels (or "NQO").

ipv6_firewall_enable="NO"# Set to YES to enable IPv6 firewall functionality
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4. B{d 2l olA HH
A. Router 12| IPv4 F27} 129.254.254.860(2t10 713
B. PC-Router2| Tunnel interface?! gif02| =2|& Interface xI02| IPv4 FA7}
129.254.165.592t1 714
C. gif0 interfaced| Tunnel 2 & =gt

:letc/rc ol ChS AEZ|E Fotstch

# Setup of Tunnel
lusr/sbin/gifconfig gif0 129.254.165.59 129.254.254.86
/sbin/ifconfig gif0 inet6 3ffe:2e00:e:fff5::2 3ffe:2e00:e:fff5::1 prefixlen 64

5. IPv6 2}<2 H|o[S52| C|EE 7 o|Efo| HEZ MY
A. Router 12| TEP IPv6 F2E |Pv6 default-gateway T2 A X
71 Router 18| TEP IPv6 3 Z=: 3ffe:2e00:e:fff5::10[ C}.
L) PC-Router2| gif07t Router 12| TEP 3ffe:2e00:e:fff5::12F A=A &
B. PC-Router?| 2tCHE; TEP IPv6 A& default-gateway= &M

letc/rc Ol ClS MEZ|E FT}SHC}

# Setup of IPv6 default-gateway
/sbin/route add -inet6 default 3ffe:2e00:e:fff5::1

6. PC 2IE2o| 2tz I HAl
A. PC-Router& XN F&sich
B. UE=<S3 2e{HolA xI0, xI1 22|22 giforl M2 MHE=A=X &l

7h) 8 229} Z0] ifconfig E & (> ifconfig -a)2 2 =elgt

LH) x11oll IPv6 F24 3ffe:2e01:1:3:1/64 7+ AHE = U =X] &el

ch) gifoel TEP IPv6 2 (3ffe:2e00:e:fff5:2)7+ Router 12| TEP IPv6 F4&
(3ffe:2e00:e:fff5::1)2F HHZ AZ=0f UA=X] =2l

C. 224 E|o|S0llM IPv6 default-gateway”?} Router 12| IPv6 T2 =0 JU=X|

sto

ok

7h) 38 32} Z0| netstat W H (>netstat —-rn)2 = =l gt
Lty IPv6 2t0|E H|o| =2l default A E2[2| Gateway”?t Router 12 TEPS| IPv6
=2~ (3ffe:2e00:e:fff5::1) 21 X| &l et
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routery ifconfig -a
x10: flags=8a43<UP, BROADCAST, RUNHNING, ALLMULTI, STHPLEX, HULTICAST> mtu 1500

inet 129.254.165.59 netmask 0xFfffff00 broadcast 129.254.165.255
inetb fe80::210:5aff: fe6?:ca?c%x10 prefixlen 64 scopeid 0x1
ether 00:10:5%a:67:ca:7c
nedia: outoselect {10baseT/UTP) status: octive
supported nedia: outoselect 100baseTX® =full-duplex> 100baseT® 10baseT/UT
f-P-ifqll—duplex} 10baseT/UTP 100baseT® <hw-1oopbacks
| xll::flugs=3u43<UP,BROADCAST,RUNNING,ALLMULTI,SIMPLEH,HULTICAST> mtu 1500
"""" inet 129.254.179.17 netmask Oxfffffff0 broadcast 129.254.179.31
inetb fedD::250:daff: feff:8aca%xl1 prefixlen 64 scopeid 0x=2
inetb 3ffe:2el01:1:3:250:daff: felf:B8aca prefixlen b4
r—iﬁetﬁ—BFFE%EEB4%4%3%%—pFEfix}EH—Eé—ﬂchust
! ineté 3ffe:2e01:1:3::1 prefixlen 64 |
Tether 00:50:da: 81 :8a:ca ~ 7
nedio: autoselect (10baseT/UTP) status: active
supported media: autoselect 100baseT® <full-duplex> 100baseT® 10baseT/UT
P <full-duplex> 10baseT/UTP 100baseT® <hu-loopback=
1p0: flags=8810<POIHTOPOIHNT, STHPLEY, HULTICAST= ntu 1500

gif0: flogs=8011<UP, POTHTOPOTHT, Ml TICAST= mbu 1280 __________________________ .
——————— ! i ineté feB0::210:5aff: fe6?:ca?ckgifl —> :: prefixlen 64 scopeid Ox% |
| inetb 3ffe:Z2ell:e:fff5::2 —> 3ffe:Z2ell:e:fff5::1 prefixlen 64 !

gifZ: flags=8010<POIHTOPOIHNT, HULTICAST> mtu 1280
gif3: flags=8010<POIHTOPOINT, HULTICAST> ntu 1280
lo0: flags=8049<UFP, LOOPBACK, RUNHING, HULTICAST> ntu 16384
inett feBl::1%lol0 prefixlen 64 scopeid 0x9
inet6 ::1 prefixlen 128
inet 127.0.0.1 netmask O0xf 000000
ppp0: flags=8010<POTIHTOPOIHT, HULTICAST> mtu 1500
s10: flags=c010<POINTOPOIHNT, LINKZ, HULTICAST> mtu 552
routert ]
[Bol1sHd 128 A

T3 2. Network Interface xI0, xI1 12|11 gifoe| A& tol

_iDix

Internetb:

Destination Gateway Flags Hetif Expire
I . |- A UGRSC ______ Job_==____
| defoult 3ffe:2e00:e: FFF5::1 UGSc gifo i
TTIITT T T T T - I L1} I To0™ "7 777

(o ffff:0.0.0.0/96 o UGRSC 1ol

Iffe:2e00:e: fff5::1 Iffe:2el0:e: fff5::2 UH gif0

(A1 [2EA ]

T2 3. IPv6 default gateway2| A& =fol
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ch IPve 2t9E Elo|29| default AEE|| L E T QIE{H 0| A(Netif)7} gifo

olx| &ol

oot

D. <lel AAlol|l o|Ato] gl2 m IPv6 Networking 7|2 22l
7}) PC-Router XFAl2| |Pv6F2=Z ping6S Aldl &

L) Router 12| TEP IPv6 FAZ pingeE A3 &
ch & 42} Zo| ping62| SEO

M2 szt lag &g = U
2h) IPv6 DNS MH|AE g = U=

t
F 4 ool =M el o] &(www.b6bone.net)S s £ =Ict

=10 x|

i__router# pingb 3ffe:2e00:e:fff5::2

PINGE (56=40+8+8 bytes) 3ffe:2ell:e:fff5::2 —> 3ffe:2eld:e: fff5::2
16 bytes from 3ffe:2ell:e:fff5::2, icmp_seq=0 hlin=64 time=0.122 ns
16 bytes from 3ffe:2el0:e:fff5::2, icmp_seq=1 hlin=64 time=0.168 ns
16 bytes from 3ffe:2ell:e:fff5::2, icmp_seq=2 hlin=64 time=0.137 ns
~C
——— 3ffe:2elD:e: fff5::2 pingbé statistics —
3 packets tronsmitted, 3 pockets received, 0% packet loss
round-trip min/avg/mox = 0.122/0.142/0.168 ns
routerf
—tvouteed___________ ______ ____________ -
i routerf pingb 3ffe:2el0:e: fff5::1 !
T TPINGE (S6={U+8+8 bgtes) 3Tfe: Zell e fff5::2 —= 3ffe:2e00:e: fff5::1
16 bytes from 3ffe:2el0:e:fff3::1, icmp_seq=0 hlin=b64 time=3.86 ns
16 bytes from 3ffe:2el0:e:fff5::1, icmp_seq=1 hlin=64 tine=2.779 ns
16 bytes from 3ffe:2el0:e:fff5::1, icmp_seq=2 hlin=b64 time=3.665 ns
“C
——— 3ffe:2ell:e: fff5::1 pingb stotistics —
3 poackets traonsmitted, 3 pockets received, 0% pocket loss
round—trip min/ovg/max = 2.779/3.434/3.86 ns
routert [

[Fol1[Hd 1283

T2 4. IPv6 Networking 7|5 22l
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PINGE (56=40+8+8 bytes) 3ffe:2el0:e:fff5::2 —= 3ffe:b00:c18:1::10

16 bytes from 3ffe:b00:c18:1::10, icmp_seq=0 hlin=62 tine=367.377 ns
16 bytes from 3ffe:b00:c18:1::10, icmp_seq=1 hlin=62 tine=353.816 ns
16 bytes from 3ffe:b00:c18:1::10, icmp_seq=2 hlin=62 tine=385.59 ns

“C

——— wwy.bbone.net pingb stotistics —-

3 poackets traonsmitted, 3 pockets received, 0% pocket loss

round—-trip min/ovg/mox = 353.816/368.927/385.59 ns

router I

[FoA1[d 128 Y]

1% 5.1Pv6 DNSE 0]/ &%t IPv6 22| Resolution

7. IPv6 SAE Mx| o MY
IPv6 SAEE MRSt =M= Ch32 2t FreeBSDE A *|5t1, PC-Routerg A
M mfe} Zo| Jetc/rc.conflt Jetc/rcoll IPv6 Networkingoll Zst FANMEE F7}
tCh IPv6 SAETF 2IxE Networke| IPv6 Prefix2t 2|2 g2 ZHX|1 IPve T2

Meh = oL} PC 2B 7} Router AdvertisementES 3l Prefix 2 E ZX|5}

[0 o ro

=
2, Host= Auto-configurationg &3l Rest FAE &2 g2 5 Uch

Halg

A2E+= 8 10lAM Net22| H30|CH.
H32| Network Interface= xI02t11 7HY St
C. & 10lM PC-Router?} Prefix 3ffe:2e01:1:3::/64E Advertise5t2 2 H3= EUI-
64 HAao2 Fot IPv6 FAE HiFEE 5+ ACH
71 3ffe:2e01:1:3:: + Interface ID -> H32| IPv6 F&=
D. Prefixo l2le| gt& Z&sto] IPve FAE i™¥etE = Ut
71) 3ffe:2e01:1:3:: + 212|2| gf ->H32| IPv6 T4
L) of: 3ffe:2e01:1:3::2 /64
E. HE UE3 MY H|o|=dl IPv6 7|soll 2E2st HE XM=

: letc/rc.conf Off CtS2| AEZ|SE EZeA|7{0

fol

w
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ipv6_enable="YES" # Set to YES to set up for IPv6.
ipv6_network_interfaces="xI0 lo0" # List of network interfaces (or "auto").
ipv6_ifconfig_xl0="3ffe:2e01:1:3::2 prefixlen 64" #Alias entry
ipv6_gateway_enable="NO" # Set to YES if this host will be a gateway.

F. IPv6 298 HIo|=2| CIZE Ho|E/ 0| HEE dF
7hH PC 2t2E{2| xi12] IPv6 F2(3ffe:2e01:1:3:1) IPv6 CIZE 7 0|EL0]
Foz MY

:letc/rc Ol ClS A EZE FI}stC).

1

# Setup of IPv6 default-gateway
/sbin/route add -inet6 default 3ffe:2e01:1:3::1

G. IPv6 Networking 7| &el
7}) ifconfig?t netstatZ IPv6 T40| M2 =U=X| &fel
:PC 2IPEet &2 HHe= S3sict
L) ping6Z At&le| IPv6 F=AZ ping=2 &
ping6 3ffe:2e01:1:3::2
Ct) gateway®! PC 2tE{2t o1Z =0 A=A &l

ping6 3ffe:2e01:1:3::1
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APPENDIX : rc.conf (PC-Router L E9/3 MHH nf o)

# This file now contains just the overrides from /etc/defaults/rc.conf

# please make all changes to this file.

# Enable network daemons for user convenience.

# —— sysinstall generated deltas —— #

### 1Pv4 options ###
network_interfaces="xl0 xI11 100"
ifconfig_xl0="inet 129.254.165.59
ifconfig_xl1="inet 129.254.179.17
hostname="router.etri.re.kr"
linux_enable="YES"
sendmail_enable="NQO"
moused_enable="YES"
saver="star"
defaultrouter="129.254.165.1"
inetd_enable="YES"
gateway_enable="YES"

### 1Pv6 options ###
ipv6_enable="YES"

ipv6_network_interfaces="x10 xI1 100"

1ipv6o_prefix_xl1="3ffe:2e01:1:3"

netmask 255.255.255.0"
netmask 255.255.255.240"

# Set to YES to set up for IPv6.
# List of network interfaces (or "auto").
# Prefix for router advertisement.

ipv6_ifconfig x11="3ffe:2e01:1:3::1 prefixlen 64" #alias entry

1ipv6_gateway_enable="YES"
rtadvd_enable="YES"

# this router becomes a possible candidate
# IPv6 default router for local subnets.
# List of GIF tunnels (or "NO").

gif_interfaces="gif0"

ipv6_firewall_enable="NO"

# Set to YES if this host will be a gateway.
# Set to YES to enable an IPv6 router
# advertisement daemon. If set to YES,

# Set to YES to enable IPv6 firewall

# functionality
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