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11Pv6 HEHN2E & 5

IPv6 HEANRE W& FF37] fdlM= IPve HEIANRE #$HE FF59 MLD
(Multicast Listener Discovery)®} PIM-DM (X% PIM-SM)¥} #Z2 HQHEANZE 94
TREZFS 9ok g [1-3]. dA Cisco TH%F 2 A& T-%E A IPve HEHNEE

Y TREFS XYt A AT FreeBSD ol A A ¥-3l= PIM-DM (pim6dd)¥} RIPng
(route6d)E ©]-&3to] IPve WEANZE #@9-HE 75 5 Utk & £A= 2 7HA 9 IPv6
dEA2E B FHEUHS sk, AAE ATM 4S 7Hte® 3 Ipve =5
(Native IPv6 Network) T3 PC 7|9te] QHEAMNAE 29HY HAXE &3 &F IPv6
HE|Z|22E W (Native IPv6 Multicast Network) S 7% 3= W3} =4+ Configured Tunnel ¥}
PC 7]4ke] HEAN2E 29-HE o] &3t HYE 7|9 IPve FE|FN2=E I (Tunnel-based 1Pv6
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TEHE MELAE gt IPve £FEe THS=H Bol AFSEEE W2 LANS ©]
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1.1.1 9EHN2E % %L/H
a8 1 & B EAA &5 IPve HEANAE W] o 24

| A9 % E
=5 IPv6 HEIN=E T (Video6 Testbed)?] TAHEE HoJFal Qi)

J
=

ETRI ¢} A&t 79

Videob6 Testbed

ETRI Subnet A ETRI Subnet B ETRI Subnet €
Jfe:2e01:1:3::/64 Jfe:2el:1:6::/64 Jfe:2e0l:1:7:/64

KOREN Subnete 0[]
2001 :230:d 00:5::/64 i

1 1

1 |

1 |

1 |

i 1 |

- i i |
2001:230:d00:5::1/64 ¥ | i
2001:230:d 00:5::2/64 Daejon AP i i
L] 1 |

. 1 |

ATM S/W ﬁ =
' \L] ,

ii T y
SNU Subnet F h e e e -
ffe:8041:4::/48 Seoul AP (IEP'l;lzl ISI;.I:EI'I:I:N:]’)

e Sﬁe::?eﬂl:l:ﬂ::fﬁ-‘l
n 129, 254, 164724, 129,254 165724
. SNU

i ATM SAW

2% 1.ETRI-A &) 7Fe] +=5= IPv6 HEINAE ™ (Video6 Testbed)2] T4 =

9 1 I o] ETRI & AH Y2 Subnet A, Subnet B, Subnet C, Subnet D ©]31 A& Tj
(SNU)©| A B Yl Subnet F ©] T}, ETRI ¢} A& tH+= KOREN ] A HYl Subnet E & AA¥ T}
Z+ ABde dgEo e ZIA (Prefi)s 29 1 3 go] HAHol . Z
ABTd 1Pve HEAN2E 9B 7t shgjy A X s ofofF gt} (PC Router 1, PC Router 2, PC
Router 3). IPv6 HE|NAE 9-El&= FreeBSD S A3 A|AZ sk PC 719k 2}9-E<ld),
BEEES ATM Fa2 2= Ju, Vs feHE ogyl da2 JdAH
Atk #FEHE A4 ATM Foll 1Pv4 dloje1so] ol [Pve HOJE 1S T
ATM Aol AutiuA i, 3 1 2 Ipve wodolgta 9id 4 . B2
2}-9-E o IPv4/IPv6 Dual Stack = =ste] o8 Alolo] IPv4 Hlo]EH 13} IPve
deolel o] A Aurtd 4 A S, ol W IPve wFdolEtal WHEhA|

o)1
e 1o
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1.1.2 AEAXE g5F AHA

HEANEE 2B &£ 19 IPve HEAXE 298 74 248 7o 749 5 Ao
T8 T8 F5 H] a1
OS FreeBSD FreeBSD 4.2-RELEASE
Network Interface ATM Efficient Networks ENI-155p
FastEthernet 3Com Ethernet XL 10/100 PCI TX NIC
Routing Manager Zebra GNU Zebra version 0.91a ©ll %% zebra
Unicast Routing Protocol BGP4+ GNU Zebra version 0.91a | X3 bgpd
RIPng FreeBSD o] 3% route6d
Multicast Routing Protocol PIM-DM FreeBSD o] X %1%l pim6dd

Fil

.Ipv6 HEIAN2E 98 +4 84

1.1.2.1 FreeBSD ¢/=&

FreeBSD <122E-2 FreeBSD &3 ©]#|Q] http://www.kr.freebsd.org/handbook/install.shtml -
Zas| A At (4], FsoF & A2 Networking A AN A IPve & A L3HA
A2 s oF gk

of

1.1.2.2 AT ¢1E] 7 o]~ 42

FreeBSD 4.2 oAl 1 &AoA AFE3lal = ATM AE #o] 221 Efficient Networks ENI-
155p ATM Card (ENDE A X3}7] $l8A4= ENI tlufo]lx =glo|¥E A x|&oF 3l
FreeBSD 7} 7|24 o & Algsts= ENI tHufo]2 =zfolHo] A ENI 7} & &4bstA] 27
ol ALTQ (Alternate Queueing)°ll Al A &3l ENI & 93t tlnfo]x Zglo]HE A
Azlsfor sttt WA ALTQ &H o)A [5]°olA] altg-3.0 (ftp://ftp.csl.sony.co.jp/pub/kic/altq-
3.0.tar.gz)S  /ust/local/l TlHEZ ] TR =3k F  jusr/sre/sys-altq 2} Kernel Source
gaEdE s 19 2 9] 842 FreeBSD 4.2-Release o] ENI & 212 A]17]7] €3+ Kernel

Source & W=t

# tar xvfz altq-3.0.tar.gz —C /usr/local
# cd /ust/src

# mkdir sys-altq

#cd sys

# tar cvf - . | (cd ../sys-altq; tar xf -)

19 2.ENIZ FreeBSDol| A2A17]+= 4 (A%
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# cd /usr/src/sys-altq

# patch —p < /usr/local/altq-3.0/sys-altq/sys-altq-freebsd-4.2.patch
# mkdir altq

# cp /usr/local/altq-3.0/sys-altg/altq/* altq/
# cd /1386/conf

#cp ALTQ ATM

# config ATM

#cd ../../compile/ ATM

# make depend

# make clean

# make

# make install

# shutdown —r now

1% 2. ENIZ FreeBSDol| ¢12A]7]&= A

Kernel Source & U 3ste] AF-E3HA, ENI 9 tule] 2 en0 ¥} ATM PVC (Permanent virtual
circuits) FAS 913 A B Qe Hol 2~ tutol X pveo 7F AAHHEE IPve W EYLS 9%
ATM HlolE R = AFe] F+FHEt

1.1.2.3 PVC &%

& PC BHFHES ATM U F3 d&A1717] 93] PC 2H5-He ATM £=91%] 1ol
PVC = Aok dth. PVC IS 98] PC 2B 9 ATM 2914 ZHzbolA PVC A A&
doF sk 29 1 3 o] PC 2-9-E1¢l PC Router 1 ¥} PC Router 2 Alo]oll ATM o
AA3H7] 918 2912 PEC ATM S/W & #ix|gte] 9] X9} PC 2}9-E Alolel| FA ol &
A4 5 e 2 FAZ PVC E AA S

-

1) PC 2H-5-H 4 ¢ pvC AA

pvetxetl & PVC A B ClEH o]~ pved o] PVC ¢ VPI & VCI & A 4= ) 9
A& FreeBSD ol A+= VPI &= 0%k o]-&3 & gtk 19 32 19 1 ¢ PC Router 1 3} PEC
ATM S/W 7+o]l VPI=0 o] 3L VCI=67 €1 PVC 0/67 & A A= WS 7]|&3oh

=

# pvesif en0 -s

# pvetxctl pve0 0:67 —b 10M

19 3.PC g-EHolA e pPvC A A
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i

‘pvesif en0 —s’= =2 A2 ATM SQIE{Ho] 2~ en & o] &3l MEE ATM A H A I o]~
gute] 2~ (pve)E ME WHEIL ool wHEolZl ATM A EH. 1E#Fo] 2~ tjuto] 2 (pve0)7h
AbgE 4 A stk wEbA pyetxetl MEOE PVC S AASE7] Aol WFE=A] pyesif
BEs Addsor ot

pvetxetl @A #FA b = PVC 9 Maximum Bandwidth

10M = PVC 0/67 ©] 10Mbps | Bandwidth & &3t}= Aot}

=

A AHEE =, b

2) ATM =9 A e[ A 9] PVC A7

PEC ATM S/W + ForeRunner ASX200BX ¢ X|eld], 13 4 ¢} 7o] PC Router 1 ¥} PC
Router 2 Atolell IPve HIESZ o] =HA st7] a4 WA PC Router 1 ¥ PEC ATM
S/W Akele]l PVC 0/67 A7d3tal, L th5el PEC ATM S/W ¢} PC Router 2 AFe] ¢l PVC 0/66 =
7%t 7 4 oA PEC ATM S/W ©] PC Router 1 & 2% wj A}1§3l= LELE B
£39] 2¥ ¥ E (1B2)°]aL, PC Router 2 & A3 ] AL &3 YEE A £39] 3 E
(1A3)°]t}. PEC ATM S/W ol PVC & A A3}7] a4 = Telnet &2 ATM S/W (Domain Name:
atm-sw.ipv6.or.kr)oll <43 T ATM S/W 2] 0S 21 SCS (Switch Control Software)S 124 0.2
24387 A8 ATEHE AFEA QIEHo] =21 AMI (ATM Management Interface)E &3l

PVC &S AAT 4 Atk

PVC (VPI / VCI) PVC (VPI / VCI)
0/67 0/66
Fy Fy
Subnet A Subnet B Subnet C
3ffe:2e01:1:3::/64 3ffe:2e01:1:6::/64 3ffe:2e01:1:7::/64
5 i PEC i
| Host 1 PC Router 1 ATM S/W Host 2
| 182 B 143 i |
| Ethernet link ATM link Ethernet fink
3ffe: 20T 1:3:2/64 i 3ffe:2e01:1:6:1/64 3ffe:2e01:1:6:2/64 | 3ffe:2e01:1:7:2/64
v <
3ffe:2e01:1:3::1/64 3ffe:2e01:1:7::1/64

18 4. F A HBY Subnet A¥ Subnet CE ATMPVCE A3 %

PVC S AT w| new H S AREdh=H], AHERH S v 2k
usage:  new <iport> <ivpi> <ivci> <oport> <ovpi> <ovci>
where  iport: input port, ivpi: input vpi, ivei: input vei,

oport: output port, ovpi: output vpi, ovci: output vei



0l0
00
nx
Yal

IPv6 ZEHAE & 2= & IPv6 HEPHAE

PVC & 24 ul = delete S AFE-3lal, PVC HOl &S & W= show WHS ARE-3Sht)

# telnet atm-sw.ipv6.or.kr
Trying 129.254.254.87...
Connected to atm-sw.ipv6.or.kr.

Escape character is "\]".

S ForeThought 5.2.0 FCS (1.23449) (asx200bx) (APAN)

login: asx

Password: *****

ATM::> configuration

ATM::configuration> vce

ATM::configuration vec> new 1B2 0 67 1A3 0 66
ATM::configuration vec> new 1A3 0 66 1B2 0 67

% 5.ATM =91 A4 ¢ PVvC AA

1.1.2.4 7HH=E & &

19 4 oA PC Router 13} PC Router 2 7} ATM PVC & ©]-&3}o] IPv6 FUNEE A5&
2?38+ Point-to-Point A& 317 HalX= 29 6 ¥ 19 7 ¥ o] ifconfig W #H OS2 Point-
to-Point QJE|H| o] =7} & pve0 & AA3oF st} PC Router 1 ] pve0 9 IPv6 T4+

3ffe:2e01:1:6::1/64 ©] 3L, PC Router 2 &] pvc0 2] IPv6 T4 T 3ffe:2e01:1:6::2/64 ©] T}

# ifconfig pvcO inet6 3ffe:2e01:1:6::1 3ffe:2e01:1:6::2 up

L
ol

1% 6. PC Router 194 2] Point-to-Point S1E] ¥ o] 2~ %

it

# ifconfig pvcO inet6 3ffe:2e01:1:6::2 3ffe:2e01:1:6::1 up

713 7.PC Router 2914 2] Point-to-Point $1E{H o]~ A A

b
%2
O

A F7kA] PC Router 1 ] AA 3 pPVvC AHE 19 83} o] 3Helg
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m3Zftcrnd. exe - telnet 129, 254, 165,83 =10l =]

pvcl thound to enB>: vwci:[BA:68]1 <(AALS/LLCSMAP} pcr:B{full speed>
ncastd_ifconfig_ pvcH

pucB: flags=8a51<UP, POINTOPOINT, RUNNING,ALLMULTI,SIMPLEX MULTICAST> mtu 9188 |

1
inett feB@::25@:daff:felf :Hacaxpuvcl ——> :t: prefixlen 64 scopeid Bxc :
1

ncasti
=l
1% 8. PC Router 19] PVC A X
PVC A4S Command & #A dHsI & 4 AAT, & WHoz 9 9 9 ol
fetc/rclocal ©|2h= %713} LS o] 83HH, FreeBSD 7} H-®A]o] PVC AdE & F

Slt}. Jetc/redocal Y-S PC Router 1 914 PVC AA T IPve SFUMNAE F42 9 Point-to-

Point A4S -3t}

#!/bin/sh

pvesif en0 -s

pvetxctl pve0 0:67 —b 10M

ifconfig pvc0 inet6 3ffe:2e01:1:6::1 3ffe:2e01:1:6::2 up

a9 9.PVC AA 3} #HE PCRouter 19 Jete/relocal THL 2] A

PC Router 1 ©] Subnet A & Z I X 3ffe:2e01:1:3::/64 o 3 RA HWAIAE HU7]

Al E 19 10 7 2] Jete/re.conf e RA ¥ AMES AT = At [6].

ipv6_enable="YES"

ipv6_network interfaces="x10 100"

ipv6_prefix x10="3ffe:2e01:1:3:"

ipv6_ifconfig x10="3ffe:2e01:1:3::1 prefixlen 64"
ipv6_gateway enable="YES"
rtadvd_enable="YES"

gif interface="gif0"

ipv6_firewall enable="NO"

13 10. PC Router 19] /etc/rc.conf 3 o] -4

10
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Subnet A o $J*3F Host 1 ©] PC Router 1 ©] HUWi RA HWAX| 9] ZggAs 7}x|al
Stateless Autoconfiguration &3 IPv6 FUNAEE FA4AE 7 4 AT I8 11 A+
letc/rc.conf TFAo|A IPv6 FUMNAE T4 (3ffe:2e01:1:3:2/64)5 WA Ho= HdAgst 4

o]
2R

ipv6_enable="YES"

ipv6_network interfaces="x10 100"

ipv6_prefix x10="3ffe:2e01:1:3:"

ipv6_ifconfig x10="3ffe:2e01:1:3::2 prefixlen 64"
ipv6_gateway enable="NO"
rtadvd_enable="NO"

gif interface="gif0"

ipv6_firewall enable="NO"

217 11.Host 19] /Jetc/rc.conf 3L o] A4

PC Router 2 &} Host2 = 22 whHo g M A3}H, Host | 3 Host 2+ Router | 3 Router 2 =

53] IPv6 FFUMNAE AFo] "t FUMARE A5 FAFE pingé Y traceroute6 = & 4=

2+, I3 12 & PC Router 1 (3ffe:2e01:1:3::1)°l| 5] PC Router 2 (3ffe:2e01:1:3::2)E ping S+
EERE
" : : _iol x|
bncast# pingt Iffe:2ePl:1:6::2 il
PINGE<56=40+8+8 bytes) 3Iffe:2eBl:1:6::1 ——> 3ffe:2eBl:1:6::2
16 hytes from 3ffe:2ePl:1:6:-:2, icmp_seq=@ hlim=64 time=B.346 n=
16 bhytes from 3ffe:2ePl:1:6::2, icmp_seq=1 hlim=64 time=8.263 ns
16 bytes from 3ffe:2e@l1:1:6:-:2, icmp_seq=2 hlim=64 time=B.265 ms
16 hytes from 3ffe:2ePl:1:6:-:2, icmp_seq=3 hlim=64 time=B.267 n=
16 bhytes from 3ffe:2ePl:1:6::2, icmp_seq=4 hlim=64 time=8.262 ns
16 bytes from 3ffe:2e@l1:1:6:-:2, icmp_seq=5% hlim=64 time=B.263 ns
~C
——— 3ffe:2eB1:1:6::2 pingh statistics ——
b packets transmitted. & packets received, Bx packet loss
round—trip minsavgsmax = B.262-.80.278-.8.346 ns
bmcastl

a8 12 FUANEE A& AFS Sk pingee] A

11
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1.1.3 HEHNEE #3d 2203 4HX
1.1.3.1 GNU Zebra 43/

GNU Zebra &= TCP/IP 7]|4te] €98 TR EFS AAsts AT EY o] ZH AS 719 IPve
Prefix n8+S @33l BGP-4+2} IPv6 IGP =4 RIPng ¢F OSPFv3 59| g+-$-8<S Al&3hth
ATt Zebra & ZF TREFS Y5t TEAAE ALY Q. ¥ 2 & Zebra =

TS B9y ZRAss 247 $9ss B9y Znege J1Esa

8 ZRAL | Qe BeE ZEEE

bgpd BGP-4, BGP-4+

ripd RIPv1, RIPv2

ripngd RIPng

ospfd OSPFv2

ospfod OSPFv3

scbra Ad 299 wole] A 9o 29H
LA eke] ehed JH ngl

¥ 2.Zebra 58 T RAN 29 Al¥EHE g9 TEES

Zebra = AX3E7] YAl E Zebra S o|X|oA]  Zebra AX Y zebra-09la
(ftp://ftp.zebra.org/pub/zebra/zebra-0.91a.tar.gz)S  /usr/local/o] TIE=Z=st1 138 13 9
TA YR AA g [7]

# tar xvfz zebra-0.91a.tar.gz —C /ust/local
# cd /usr/local/zebra-0.91a

# ./configure

# make

# make check

# make install

19 13. GNU Zebra®d] A% A

B EAMoME F 29 GNUZebra ZZAH 2 ol bgpd 9} zebra & ©]-&30}. 17 1 oA
ETRI ] A2l Subnet A (AS W& 3748)°] 91 *g PC Router 1 ¥ SNU ©] A2l Subnet F
(AS W3 9488)7Fe] BGP Peering = 7] 9aiA = bgpd 7} *}}lo = 2713 944
fust/local/etc/bgpd.conf & 1% 14 ¥} o] A At} HAZ Zebra o HAH WHES Cisco
Router & 278 {3} FAH [38].

—|—‘

12
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IPv6 ZEIHAE & 2= & IPv6 HEIHAE SE &X

1! Zebra configuration saved from vty

2! 2001/09/25 20:28:30

3 hostname bgpd

4 password zebra

5 log stdout

6!

7 router bgp 3748

8 ipv6 bgp network 3ffe:2e01:1:3::/64 nlri unicast multicast

9 ipv6 bgp network 3ffe:2e01:1:6::/64

10!

11  ipv6 bgp neighbor 2001:230:d00:5::2 remote-as 9488 nlri unicast multicast
12 ipv6 bgp neighbor 2001:230:d00:5::2 dont-capability-negotiate
13 ipv6 bgp neighbor 2001:230:d00:5::2 prefix-list FULL in
14 ipv6 bgp neighbor 2001:230:d00:5::2 prefix-list FULL out
15!

16 ipv6 prefix-list FULL seq 1 permit 3ffe::/16 le 64

17 ipv6 prefix-list FULL seq 2 permit 2001::/16 le 35

18 ipv6 prefix-list FULL seq 3 permit 2002::/16 le 48

19!

20 line vty

21!

1% 14. BGP-4 ZZA 2 (bgpd)e] %713} 9 bgpd.confe] T4

Routing AW} #-¢8 T2zl AHE Io35tr] = Telnet &2 LE Zebra
298 EE Ao s ¢ 9l E3F] zebra X EA2FE Cisco Router oA I0S
(Internetwork Operating System) #2|& 13l A& %= 10S Command AF&A} AE #| o] 2=}
FAMSE 715 S AlFett. 1Y 15 ¢ 72o] Telnet &% zebra 2 A|2~0 5 <£36}o] zebra 2

FHANE B 5 ok

1.1.3.2 routebd &=/

route6d © RIPng 2H-+8 ZTRZEZS Yok ZZA2~ZH ETRI Subnet A ¢+ ETRI Subnet
B ¢ o] Tdd AS o &Hsh= F AMBEU ] Ipve 2R ARE wEetr] 98
AHE-E T} route6d = FreeBSD 4.2-Release ©f %o Q17| witel 5Egt Ao} +A45
o2 A LT route6d Al GNU Zebra 9] ripngd & ©]8% % it

HJ

13
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6mcast# telnet localhost zebra
Trying ::1...

Connected to localhost.etri.re.kr.
Escape character is "\]".

Hello, this is zebra (version 0.91a).

Copyright 1996-2001 Kunihiro Ishiguro.

User Access Verification

Password: *****

Router> en

Password: *****

Router# show ipv6 route

Codes: K - kernel route, C - connected, S - static, R - RIPng, O - OSPFv3,
B - BGP, * - FIB route.

K>* ::/96 via ::1, 100

C>* ::1/128 is directly connected, 100

e
BN
St

1% 15.zebras &3 29-H Ho]

1.1.3.3 pimbdd &3]
pim6dd == PIMv2 (Protocol Independent Multicast Version 2) Dense Mode for IPv6, < IPv6 PIM-

DM & &%93k= IPve HEINAE 2}9-8 T2 A 220, 2 EA A AMEsts HENAE
28 dEZo|t}l pim6dd & FreeBSD 4.2-Release ol X&FH o] Q7] wjFo] S x| <}
T4& =2

82 A =t} HEgE PIMv2 (Protocol Independent Multicast Version 2) sparse mode
2!
[

for IPv6, = IPv6 PIM-SM & %93} pim6sd = XFF o it}

14



IPv6 ZEIHAE & 2= & IPv6 HEIHAE SE &X

1.1.4 FEALE A% A
ETRI S A& 7ke] HENAE A% Ado] Mg
a9 169 2ok

IPv6 HEIFNAE go] 742

rr
o
&

Videob Testbed

ETRI Subnet A ETRI Subnet B ETRI Subnet C
_ Sffe:2e01:1:3::/64 o F__S_f_fgﬁ?n_a_(]_]_:]_:_ﬁ_:ﬁ{(_iff __________ Sffei2e01:1: /64
" 7 PEC ’
Host 1 PC _Fjp_L_rger 1 ATM S/W PC Router 2 Host 2

@
]
J
A
i

Y ] _ ;
" feB0::250: daff fegfGaca fe80 210:4bfT: felS 8221

= |
Host 3

KOREN Subn.’_,et E ATM S/W I
2001:230:d00: 5"‘:/64

2001:230:d00:5::1/64

[ ==

|

2001:230:d00:5::2/64 Daejon AP[= I 36026011 5301 26F-£e96:cdd2)
3 ATMS/W L S e-biedea
K f
SNU Subnet F | =
3ffe:8041:4::/48 Seoul AP =2 ETR' SI.IbI'Ie'I: D

(IPv4, IPv6 N/W)
3ffe:2e01:1:8::/64
129,254, 164/24, 129,254.165/24

3ffc 8041: 4‘2 290:27ff:fe51:7fAf fc80 290:27fffe51:befd

% 16. ETRI®F A& 1He] 5= IPve HEIINAE o

9 16 oA Host 3 ¥} Host 4 = HE|JNEE T4 ff0e:2:7ffe (SAPvl Announcements
HEIANAE F4)ol Join 3 HEINAE 58 SDR (Session Directory)= 2 3 A 7131 3t}
[9, 10].

IPv6 HEIFNAE A% ZHARS pimé6stat HE o2 =83t 4= v} ‘piméstat —d’= IPv6
HEJF|2~E QAEH o]~ Ho|E (Multicast Interface Table)®} HEIANZE 98 Hol&
(Multicast Routing Table)s L¥H 17 A ¥ H.o] FTh ETRI ¢ A&th 1+ IPve HEHNEE
Az Il a9 17 & &3] & 4 =t PC Router 1 ©] PC Router 2 (ETRI Subnet C,
Subnet D)2} PC Router 3 (SNU Subnet F)@} PIM Peering & Wi 9SS & 4= o} T3 19
17 & %3] ETRI Subnet D ©] 91 Host 3 (3ffe:2e01:1:8:201:2f:fe96:cdd2)©] PC Router 2 =
23 HENAE 1% ffoe:2:7ffe o Join 3t 43, SNU Subnet F ©] ¢+ Host 4
(3ffe:8041:4:2:290:27ff:fe51:7f4f)7F PC Router 3 = &3 HEINZE I1&F ffle:2:7ffe ©l
Join 3tal AFE & 5 AUtk wWEbA, ETRI-A S P 5 IPve 3 &3l IPve HEAZE

15



IPv6 E& 220t JI=

2 A 2002-001

Fol AEHA 5S¢ 4 9L, SDR °o|y VIC ¥ & IPve HEHEE &85 53l
ﬁ%ﬁgiqﬁééa%@%?%ﬂ[w}
- cmd - telnet Bn o ] 4
Multicast Interface Table
Mif PhylF Local-Address-Prefixlen Flags N
eighhors
a x1@ 3ffe:2e@1:1:3::1/64 DR NO-NBR
aRY
feB8A::-25@:daff:fe8f :Baca 64
1 x11 fe8@::21A:5aff :feb?V:ca?c/64 DR NO-NBR
aRY
-2 ___ pucH 3ffe:Ze@l:1:6::1/64 DR PIM f
|le80::210:4bE£ :£e15:8221 » ETRI Router
feB@::-25@:daff :feBf -Baca 64
3 pucl 2001:230:d00:1::1/64 (PC Router 2) DR PIN £

e80::203:47ff:felb:-2f3f
feBB"25@'daff'feﬂf'8aca/64

SNU Router ’\ PIH QR';' %)
>
(PC Router 3)

_’

MLD Querier List

Mif PhylF Address

a x18 feBW::25@:daff:feBf :Baca
i x11 feBB::210:5aff:feb?:ca%c
2 pvch feBB::21@:4bff:fel5:8221
3 pvcl feBB::203:47ff:felb:2f3f
4 pvc? fel@::258:daff:feBf:Baca

Multicast Routing Tahle

Timer

ETRI Router
(PC Router 1); ...
255 Iml?s
255 3Iml?s
21@ Zm58s
i7a im2%s —
255 3Iml?s

Source Group Flags

_________________________ .6

| 3ffe:2eB1:1:8:201:2EF :£e96:cdd2) FfBe::2:7ffe  8G

Pruned oifs: _....

Azzerted oifs: .....

Filtered oifs: .....

Leaves oifs: .....

Outgoing oifs: ...oo0

Incoming R

Upstream nbr: fe8@::210:4bff:fel5:8221 p ETRI Router

(PC Router 2)

TIMERS: Entry Prune UIFS: a 1 2 3 4
208 a a a a a

(5,0

 Iffe:8041:4:2:290:27FF 1 Feb1:7FAF) FFBez:2:7ffe G

Pruned oifs: _....

Azzerted oifs: .....

Filtered oifs: .....

Leaves oifs: .....

Outgoing oifs: ..oo.

Incoming R |

Upstream nhr: fe8A::29@:27Ff:fe51:hefd » SNU Router

TIMERS: Entry Prune UIFS: ©® 1 2 3 4 (PC Router 3)
188 a a a a a

Mumber of Groups: 1

List of local listener information per interface

Gmcasti j

% 17.1pv6 HEIANAE A% A}

16



IPv6 ZEHAE & #= & IPv6 HEIGHA

Im
010
0
nx
pall

1.1.5 HEAXE d5S 93 =273 Jd 434

PC 9EH Y HE =73 U fete/rclocal oA =5 IPve Hel dAEstE AT
HE|ANAEd #Hd 294 Z2AMAE 55t AZSHA &5 IPve HEFRE o

AT 4 At 13 18 2 PC Router 1 9] relocal L =24 18 16 3} Zo] PC Router 1 ©]

PC Router 2 ¢} PC Router 3 ¥} HE|FfAE AFS s A3 W golu}

#!/bin/sh

## Configuration of ATM PVC & Point-to-Point Interface ##

# PC Router 22}2] Point-to-Point % #

pvesif en0 -s

pvetxetl pve0 0:67 -bOM# &4 -bOM’ < 718 S B5F AFR3gE o]
ifconfig pvc0 inet6 3ffe:2e01:1:6::1 3ffe:2e01:1:6::2 up

# PC Router 322/ Point-to-Point 5 #

pvesif en0 -s

pvetxetl pvel 0:70 -b OM -j 67 # PVC 0:70> PVC 0:67% 718 9 S &F3ths on
ifconfig pvel inet6 2001:230:0d00:5::1 2001:230:0d00:5::2 up

## Launch of IPv6 Routing Daemons ##
/ust/local/sbin/zebra&

/usr/sbin/route6d

/usr/local/sbin/bgpd&

/usr/sbin/pim6dd

¥ 18, &4 IPv6 HE|ANAE o ¢

2
offt
i
f
e
PN

718} g+ Jete/rclocale] T4

17



IPv6 & Zel0t &= A 2002-001 SEHIH =X

1.2 €4 7]4ke] IPv6 HEAXE & +%

By 7|uke] HENAE BE 6Bone S IPv6 over IPv4 S o]&3lo] IPve WE|AES
AQst= TS ondh 7)E] IPv4 AHUS T3 IPve HENAEE Ay Asie
Configured Tunneling©.= 7]&9] IPv4 W o] &3] IPve HEIFNAE dlolH 1908 3]

of atu}.

1.2.1 4EALZE F 74

I 19 = 2 £A00A BHE 719ke] Ipve HEIANAE e] o2 HdwE ETRI ¢ UCL
(University College London) 7+ HE 7]8ke] IPv6 HEIANAE o] FAHLEE HolFa Qi)
Subnet A (3ffe:2e01:1:8::/64)2} Subnet B (3ffe:2101:7:4::/64)= Configured Tunnel = 17 % o]
AT} [6]. ETRI ¢l %]+ Subnet A ©] PC 2}9-E] Router 1 ¥ UCL ] 1%+ Subnet B 2] PC
2}-9-E] Router2 = 717} gif E]'d SlEjHo]~E 473} Configured Tunneling &= 172 ] o
ATt Router 1 oA Bl ol AMEH = BlY QI H o] 2=9] IPv4 T4 129.254.254.84 ©] L
IPv6 F+A T 3ffe:2101:7:eeel::2 ©]3L, Router 2 A BlEHo] AlL%+= BHYE Qg H o] ~9

IPv4 4 128.16.64.196 ©] 3L IPv6 4+ 3ffe:2101:7:eeel::1 ©]T}.

Subnet A (ETRI) Subnet B (UCL)
3ffe:2e01:1:8::/64 3ffe:2101:7:4::/64

(ot Tan 2

[ rr [s

P
*

=

=]

129,264, 254,84
v

3fte:2101: 7. eeell 2,
te Bl 250 datt . feBf: Baca

1
1 I
| | affe2101:Tieealll,
! ifeBD::ZDS:a?ff:feEd:d?Eb i
! I

l1\31‘1‘912801 110802010 2ff feSE cdd 2 S l\.\ fei2101:7 4500 20ff:fe 89: 5edb

1% 19. ETRI-UCL 7+ E]d 7]18ke] IPve HEIANAE o] 4
1.2.2 HEIFN2E g$H AA
1.2.2.1 FreeBSD ¢/~E

FreeBSD S12~E-2 FreeBSD &3 ©]#|Q] http://www.kr.freebsd.org/handbook/install.shtml S
o [4]. F98loF & A Networking A X|FA oA IPve & A5}

off

Fars A

B8 oF wet.

¢

18



IPv6 ZEIHAE & 2= & IPv6 HEIHAE SE &X

1.2.2.2 gif 549 §7%

2% 19 9] Subnet A o 9]+ Router 1 ©] Subnet B o 9] X3¢ Router 2 2} Configured
Tunneling < 3}7] $8] 23 gif Qe Flo] 2 (gif0)e] AL vh9] A7FA 2713 3
(/etc/rc.conf, /etc/rc, /etc/rc.local)oll Al o] Fo] Xt}

1) /etc/rc.conf

fetc/rc.conf L= 17 20 I o] ALE-E gif QJIE H o] (gifo)E Ao

gif interfaces="gif0" # List of GIF tunnels (or "NO").

217 20. fetc/re.confoll A 2] AFE-E gif QIE H o]~ A A

2) /etc/rc
fetc/re FAo = 1Y 21 I o] Point-to-Point YW HAS 93k gif ClEH o]~
(gif0) 285 ot

# Configuration of gif0 Interface for Point-to-Point Tunneling
/usr/sbin/gifconfig gif0 129.254.254.84 128.16.64.196
/sbin/ifconfig gif0 inet6 3ffe:2101:7:eeel::2 3ffe:2101:7:eeel::1 prefixlen 64

i}

19 21. fete/re A ] gif0E &3+ Point-to-Point B ¥ AA

3) /etc/rc.local

fetc/rc.local U A= gif AEH o]0 23] Configured Tunnel & T3 HE% = IPv6
dolg 1S 95 IPv4 HolE2:e TTL & 30 (71% AAghHolA 64 = WAz}
olg A sk o= F PC ZH-H Atele] A7t 30-hop ©]de] W F PC Th-E
o] AAE = F AMBEY Ato]E S8k IPve UHlolB 1S ETSHs IPv4 o Bl 17 €]
TTL #t°] 0 o] o] ICMP 2] (Time Exceeded Message)S HAIAIZA <= Q17| wjFo|t}.
A A2 ETRI &= UCL 2} 29-hop Al 1L, ¥Fl& UCL > ETRI 9} 33-hop #2loll AAT
ol 213k AL Paxson ©] #4535 0] End-to-End 74 2ol A Wakol webA sf7le] 2498
BE7F did F dvke dEYe] BdAA s & F AT (1] ¥ 22 & gif
S1E H o] ~7F WA= IPv4 dlolE| 23] TTL #< 64 2 AAeE AS L]—E]—lﬂ ol t}.

# Modification of the value of net.inet.ip.gifttl into 64 for far distance tunneling

/sbin/sysctl -w net.inet.ip.gifttl=64

Z1%) 22, fetc/rc.localol A o] gif QIE{FH o]~ TTL 3k A A

19
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IPv6 & Zel0t &= A 2002-001 SEHIH =X

A F7A ] gif SlEH o] 2o 3t A4 AWE Kemnel o ¥dsl7] 9air= g alof
s}, ARY T gif AE Aol (gif)e] A ABE 29 23 I o] gifconfig HHS
F3 2 7 vt

E4 ] CINMN T Sy stern 32 e md, exe - telnet 129,254, 165,83 1Ol x|
mcast# gifconfig gif@ il
iff: Flags=8211<UP.POINTOPOINT ,ALLMULTI .MULTICAST> mtu 1288

inetb feBB@::25@:daff:feBf :BacaxgifB® ——» :: prefixlen 64
inett 3ffe:2101:7:eeel::2 ——> 3ffe:2101:7:eeel:-:1 prefixlen 64
physical address inet 12%9.254_254_.84 —> 128.16.64.176

mcastl

% 23.gif IHH O]~ (gifo)e] A AR

gif 9% QI Ho] 2= o3& w0l = IPv4 dlolE 1] TTL #<S 27 A
17 24 9F o] sysctl HHS o] g3t W} gif Qe Ho] 29 TTL #to] 64 = A5 o
o

=10l x|
ncasti SyS[:t]_ net.inet.ip.gifttl il
et.inet.ip.gifttl: 64
mcastl

19 24, gif 1EIFo] =] TTL @k A

1.2.2.3 7HH2E & A
HYge @t deHe fFUALE ABe gf 2

5]
o]FofRt} FYUIMNAE A5 HAFE pingb Y traceroute6 S ©]-83fe] I 4 Tt

1.2.3 HEANZE #H =239 AHXH
1.13 & a2 s HENAE & Z 2732 GNU Zebra, route6d, ~L2] 3L pim6dd =
ERi=

1.2.4 9EA2E 9% AA
1.1.4 &} o] ‘piméstat—d’ S ©]-&3t PIM Peering & Wil J&=A] &gt}

1.2.5 HE|/I2E dFS A% 278 49 4F
PC 29-H 9 H¥ %7|3} 9UQl lete/rclocal olA EE 7]¥ke] IPve ol AFo] L3t
gif QIEITo]~9] TTL #& AAsta, HENAEY #H g9y Z2A2E F5er)
o, HEINAE 299 g9l pimedd = gif QJQEIH)A7E AAHE ol g E o] okt

o
—



IPv6 ZEIHAE & 2= & IPv6 HEIHAE SE &X

HY®HS 913 A2 ¢ift = WEHNEE QIFFojxo] E3IAIZ F 917wl
pim6dd ¢ 23& WHEol= 17 26 I 72O] fetcre L] wpx|EF FEo] X Fojof Fhr},
19 25 & Router 1 9] Jetc/rclocal U ZH gifo o] TTL # A4} 2989 Z2Axo] 23
HES g3 Ak 23 26 2 Router 1 2] Jete/re A2 W8S YERNIL

2909 WEALE QB 99 HUY A4 pimedd o B WS P Ak

X0,
rir
jn)
]
19)
=]
-+
@
=

#!/bin/sh
## Modification of the value of net.inet.ip.gifttl into 64 for far distance tunneling ##

/sbin/sysctl -w net.inet.ip.gifttl=64

## Launch of IPv6 Routing Daemons ##
/usr/local/sbin/zebra&
/usr/sbin/route6d

/usr/local/sbin/bgpd&

a9 25 Y 716 IPve HEIANAE W] AEsS 9% x718F A Jete/rclocal?] T4

## Configuration of gif0 Interface for Point-to-Point Tunneling ##
/usr/sbin/gifconfig gif0 129.254.254.84 128.16.64.196
/sbin/ifconfig gif0 inet6 3ffe:2101:7:eeel::2 3ffe:2101:7:eeel::1 prefixlen 64

## Launch of pim6dd ##
/usr/sbin/pim6dd

a9 26. Y 78] IPve HEIANARE Wo] AFS A% 27138t 3 Jetereo] A

21
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21Pv6 HEFIZE S& AX

HEHAE SEom Tt

ol

EA Aol FA3e] &  (Mbone Conferencing
Applications)©] TF. 3}/d3]e] §8&o=2 714 tax &<l o] UCL ©] W= Mbone Conferencing
Tool ¢l SDR, VIC, RAT, 7123l NTE ©|t}. <ol ETRI ¢F AUl F5o2 1FZ IPv6
sHd3lo]g 9] %591 HAT (High-quality Audio conferencing Tool)E T-&3}e] HJEZS}aL
ATE [10, 12]. ¥ Fo A= Windows 2000 THEoll IPv6 Stack = A x|sh= W 314)3] 9
©

= AAsks Wl sl 7=t

o

M oo

2.1 N&" a7 A

=]

spga] o] Alagel Aad st=glo] AFFS VlEstal gl

rlo

3

TH AL ARG
Processor INTEL PENTIUM-II 500 MHz ©]%+
Memory 256 MB
Video Camera LOGITECH Quickcam H=+= Digital Camcoder
Audio Device Microphone, Speaker
Data link layer Ethernet 10 Mbps

& 30 33| o A|~Ee] st=eo] AR

TEeL A 5
oS Windows 2000 with MSR IPv6 Stack
Session Manager SDR
Video Tool VIC
Audio Tool RAT X+ HAT
Text Tool NTE
T 4. 3330 A=He] Az EY o] ARk

2.2 Windows 2000 MSR IPv6 X
Windows 20002 5+ 7}#]¢] IPv6 Stack®] At} 3ube= MSR IPveo| L, thE 3fuE= MSDN
Technology Preview IPv6 (MSDN IPv6)©] U} 13, 14]. MSR IPv6<i= Microsoft Research (MSR)®l| 2] 3]}

22



IPv6 ZEIHAE & 2= & IPv6 HEIHAE SE &X

Windows NT/2000 ZHAFoA 52 F ALS 7L IPv6 Stack? Hl, 19981 Fol] A Fo 2
vl Z =] $1tF. UCL2] Mbone Tool<> MSR IPv6 Stackl Al 752 = =& WHES A

MSDN Technology Preview IPv6 Stack-> Windows Networking Group®l] <]3l 20007 Zol =34
A0 &2 Microsoft Windows®] m 2] WA AL&= IPve= /W= ATH A UCLY -+
©] Mbone Tool= MSR IPv6 Stackel| A5t G-5©] 7] o Windows 200091 MSDN IPv67}
oju] M=ol glom WA oS A A MSR IPveE A& of g}l T3 MSR IPv6E
Windows 20002] A 1] 2 Spio] oju] A &0} glojopnt A7} ),

@Al Windows 2000 MSDN IPv6 7} “dx]¥o] gltbar &4w, 2.2.19 #A4 4 W4 MSDN
IPv6 StackS A 7&FaL 2222 A o4 MSR IPv6 Stacks Al x| 3T} MSDN IPv67} Al ] ¥ o]
AA Fom 2219 FAHL At 2229 PO 7 Holgit}

2.2.1 MSDN IPv62] AA
o Aojd> EHT % H3} HE A4 > 2499 A4 > FFAHHE > Microsoft

IPv6 ProtocolS- 8l A SF

SEH ALEE FAl

I 3Cam EtherLink =L 10,100 PCI Tx MIC (3C9058-Tx=)

<A8{L) |

MBS 2 5= 0] HEH AHRELICHO),
v = Microsoft HES 38 E20|HE
W EMicrosoft HEX3IE T} 2 Z2FH Z2

hviicrosaoft [Pvb Protocal

al == WAL G- R —sD s hal

d il
ZE1G

| ezom. | HIHW) EEH
—=
TCPAIP version B, The next-generation version of the

internet pratocal that provides communication across
diverse interconnected netwarks,

[T 209 &g EASH O 2 EAICN

- [ s

s
o
(&l

213 F7HA A A MSDN IPv6 (IPv6 Technology Preview)S A1 E] &[4

O

2
£ X 2
o, ﬂ?_(‘,

ot

2,
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2.2.2 WSR IPv6e] A%
Aolw> MEQD @ A5 4% A7

ZEZ > f23 99 > zrolrIdgA ¢
netip6.inf 41813+ % MSR IPv6 ProtocolS 41 €&}

21|
= 8E): |ﬁ|PvEK|t j - = B~
docs
inc
lib
netmon
|netipE,inf j =7)(0)
|23 BE (=inf) =] 4

HEXI Z2ESP):

MSR [Pvb Protocaol

2.2.3 IPv6 AX <

IPve7} A o7 AxHd, 23 273 o] =AF A ‘ipve if” HH o] 2 Windows 2000
Al 52} 5l IPv6 Virtual Interface (IPv6 71 SlE H o] )& & 4= AT} Interface 4914 F4
2001:230:0:2:201:2ff:fe96:cdd2+= Global IPv6 Address®=H #Z2 B dlo] ¢l:= #1-9-E 2 RA H|
A2 & wrol Stateless Autoconfiguration®] 2]3] THEo]Z FAo]al Interface 4914 T4
£e80::201:2ff:fe96:cdd2+= IEEE EUI-64 Format®. 2 RH&0 %l Link-local 5-2~©| Tt} ping6 2. = IPv6

Protocole] AAA o2 ZZata dEx] Feld 4= ¢
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=101 x|

uses HNeighhbor Dizcovery
link-level address. 515 o Ei a2 96 cd d2

preferred address, ngE::ggl_gff_fggﬁ_gdqg 1nf1n1te/1nf1n1te
multicast address ffB2::1, 1 refs,. not reportahle
multicast address FFB2::1:fFf%%:cdd2, 2 refs,. last reporter
link MTU 1588 <(true link MTU 158@>
current hop limit 64
reachable time 2188Pms (base 30000mns >
retransmission interval 1888ms
DAD transmits 1
Interface 3 (site 13:
uses MNeighbor Diszcovery
link-level address: 129.254.165.81
preferred address feBB::-Blfe:abbl,. infinitesinfinite
multicast address £fB2::1, 1 refs. not reportable
multicast address £f@2::-1:fffe-ab%1l,. 1 refs. last reporter
link MTU 1288 (true link MTU 65515>
current hop limit 128
reachable time 43580ms C(base 30000ms >
retransmission interval 1088ms
DAD transmits 1
Interface 2 (site @>:
does not use MWeighbor Discovery
link-level address: B8.8.8.8
preferred address ::129.254.165.81,. infinitesinfinite
link MTU 1288 <(true link MIU 65515>
current hop limit 128
reachable time Bms (base Bms)
retransniszsion interval Bms
DAD transmits @
Interface 1 (site B>:
does not use Neighbor Discowvery
link-level address:
preferred address ::1, infinitesinfinite
link MTU 1588 <(true link MTU 1588>
current hop limit 1
reachable time Bms C(base Bms)
retransmission interval Bms
DAD transmits @

( | M
9 27.1Pv6 7Hd QIE|# o] 2 (Virtual Interface)

25



IPv6 & Zel0t &= A 2002-001

2.3 33 = AA

IPv6 3H43]9] =72 % UCLS Mbone Conferencing Applications (SDR, VIC, RAT “12] 31 NTE)
S

o} ol ETRIS M &7l ZE o7 sutst 1EA o] 39 =72 HAT

F 5 3R =l dis Yleskal gl

ol 3t

31339 = &= A 71
SDR Session®] A3/ 2 #HE]E 93¢ Session Manager UCL
(Session Directory) http://www-mice.cs.ucl.ac.uk/multimedia/software/sdr/
VIC s}d3] o] & Video dE = UCL
(Videoconferencing Tool) http://www-mice.cs.ucl.ac.uk/multimedia/software/vic/
RAT s}d3] o) 4 Audio A &= UCL
(Robust Audio Tool) http://www-mice.cs.ucl.ac.uk/multimedia/software/rat/
HAT MP3 Zd] 7|dte] w3 2tQ 3o =+ ETRI, SNU
(High-quality Audio http://mmlab.snu.ac.kr/~hat/
conferencing Tool)
NTE s}d3l ol g Text Y E= UCL
(Network Text Editor) http://www-mice.cs.ucl.ac.uk/multimedia/software/nte/

£ 5. 8d8e) w7

2.3.1 UCL Mbone Conferencing Application AX]
UCL Multimedia Conferencing Applications < 13 28 2] UCL Z¥| o] Ao A T} &2 =5}¢]

AAE 4 3H [10].

d Multimedia Group ternet Explorer B
OE BEE 2 ERENE ZUD SIS |
E5E - 5 - D & Gz EEH GO B D-SE- 2R

Fa(0) |§] bt/ fwenn-rice, £, ucl ac,uk/multime dia /s oftware,

ERAEEER

UCL Network and Multimedia Research Group

UCL
=

B Crvervew Projects People Publications Software Iiscellaneous

| AET!

Mbone Conferencing Applications

Thiz page provides details of the software produced and/or recommended by the UCL Networked Multimedia Research Group, In the
table below, select the tool name to view the appropriate webpage for downloading the application, user guides, installation
instructions, source code, email addresses for bug reports etc,

Support

The Mbone conferencing applications archive which appears here was funded by EPSRC, EC and DARPA grants which have now
concluded. We are actively seeking renewed funding for this activity, and regret that we cannot guarantee this service at present

Alistis avalable for notification of new releases of the tools. To join, send a subscribe message to release-request@cs ucl.ac.uk
Pleaze read the article on how o report bugs befare submitting a bug report.

Applications

If you are new to multimedia conferencing, we recormmend that vou download raf taudio), vic (video), nte (shared text editing) and

either wh or whd (shared whiteboard, wb is preferred if it is available for your system). Conference Sessions can then be accessed
from the UCL Secure Conference Staore.

Webpage Version Solaris SunOS Irix Linux FreeBSD Windows IPv6 Guides Source CVS
O RAT v3.0.35 v v v ¥ v v v v v
0 BAT vi.2,20 v v v v v v v v

N

& LI e e
1% 28. UCL Mbone Conferencing Applications 23| ©] A]
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2.3.1.1 &3

T} 2= WS SDR, RAT, NTE A% Z2 23S A3t 9]x]¢] 43t} H%E C:\Program
Files\mbone C]¥E o] AX 3%t} 17 29 = SDR <

RAT &, Z18]3 1% 32 & NTE & el ok

-

, 19 30 & VIC &, 19 31 &

aul-nb, -0l x| =10l x|
e | Calendar | Prefs | Helg | Gt | }{ video-conference
i Yy
Public Sessions video test —
ESNU test 2 from pearl... 1=
| #lsmutest rom BB12 =
|Z|SNU test from bronze Session will take place
Evideo-conference daily =t 09:00 2™ 2 = F M for 2 hours between 28 Sep 2001 and 30 Sep 2001
Crested by paul @mobil 6 Eneat.net
@ pauli@etrire. kr
=2
Session announced using sdr w3.0
@ video Format: |H.261 Proto: |RTP  Addr: [ff0e::2:042b Part: |55078 TTL: 'E Key: [sHKT3gmFqCne0d IHGOX e
RBC texdt Format: [UCL P Proto: judp  Addr: [ffDe:2:f124 Port: [S0446 TTL: 'E Key: [¥16BgB3 D=5 P4gN2 Briith
17 Heard from 3ffe:Ze0:1:3:300:46ff fe0d:b048 at 29 Sep 2001 12:25 [HBAT EFA
Mutticast Session Directory v3.0 Jain | Invite | Record | Dismiss

719 29. SDR (Session Directory)

=10l x|
paul (A =l HA)
pauli@2001:230:0:2:201:2f f=86
F.fs 128 kb [0%)

I_ rte |7 color || irfo...

syles [FEC]
sylee@z001:230:0:2:204 :7EH fof Dismiss
10fis 123 kbis  [O%0)

I_ mute |7 color || irfo...

WG w2 Bucl-1.1.3a tderna Help Guit

Dismiss

219 30. VIC (Videoconferencing Tool)
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=10l =i
v Listen  10.5 kbis| M Talk 13.2 kbfs
»  Speaker 4%al 76 | »What U Heard Gain 95

- <l>sy|ee
.paul

"Untitled session”
Address: 129264 165 81 Part: 16500 TTL: 14

@ Options... ‘ About. .. | Cluit ‘

213 31. RAT (Robust Audio Tool)

o [=[

UCL Metwaork Text Editor 2.2 Help

Block: none g Created boy: Changed by : at:

File | Edit |Co|our

Fort | i |Dp‘ti0ns

Participarts [ Kezep

paulgEife2ell:1:8:201:0 & |
ucact:l@Efe2101:7:d:al

Hello Paul! T =ee you nowl

Hello, Tom!!
Yes, i am sorry that i misconfigured my machine.
How we can communicate with nte.

¥Yes - will make things easier. Do you still have problems with Vic amd Rat?

Yes, I just use vic in ipvd. I send my video image to you{ipvd address: 12§.16.64.76). i
But i can't see you.

|_ Read Only
—~ T ~— ~—r e — - e - - ﬂ [T Lock New tems
LI I [~ Encrypt Session

1% 32. NTE (Network Text Editor)

-

2.3.1.2 SDR ¥ o] 24
Windows 2000 -& Mbone tool & Az ¥ 2
SDR & Adstd 2 71x] o7} @A

W A A F,

o

2 b ARl WA
g, B BANAE O BAS fass

o=
r
=
Jm
ol

Og‘:,"
o [

=
PN
T A

1) Al 1: F22E<°] Domain Name = Resolve & 4= §lthi= o2l =AY (‘cannot resolve the

name at getaddrinfo’ error)
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(1) PC 2] Domain Name & DNS A H o] %]

Aol > vEST F M3t A% A4 > 24 9 94 > 24 99 d4 55 FH -
> QY X2 EZF (TCP/IP) 55 AH-> 113 TCP/IP A% -> DNS A4 DNS AH

Tk AHEE DNS HUAbE 5

ol ZHAH A& DNS AW IP 4 (129.254.9.3 I} 129.254.15.15)5 S 53FaL, ©]
S 2E7F ALE-3 Domain 9] A WV|A} (6neatnet)E A ST HdE S 2E O] Name (paul-nb)}
Domain g 7] A} (6neatnet)E Thadk o] Alojgho] Al2~gl g1 A7 of A %‘%8&‘3}.
Aol > A= > UEYF AEH > TEAE > ID ¥4 AFH o5 paulnb =

AAsta, AAE) HES A o] AFE 2 5 DNS HAUAPE 6neatnet O &2 A4 3}

DS TCH/RE 21
IP&® DNS |wiNs | =4 |
DNS MH F&(M8 =22)(N):

FMan. | BEE. | AW |
L1s M 252 TCP/IPS \S5is 25 32K SEBLID, B4 012
00 22T 2=

© FDNS EHZ S HE 2 DS Z0IM FIHE
[T == Drls AR S5 E 0] AR 2= FH =)
 CFS DNS BOIAF Z=2H =M Z)0(H):

(2) =2l A ‘regedit’ S 283} Windows Registry 9 Domain Name 2 7S g},
HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\Parameters\ = ©] 5 3}
o] o}zl ¥ A2 Domain, Hostname, SearchList 7} A2 AT o] gl=x] i3t}

S ~EQ o]&F (Hostname)< paul-nb ©]3 Domain ¥} SearchList & ©] &2

Domain & YEFAT}



IPv6 & Zel0t &= A 2002-001 SEHIH =X

A AER WE D I ] ]
E'IIII&EEI(B) WEE) 2N SHFNE ZSEH)
- syrm_hi NIDE == IENE
-3 symcEl0 [aB] (712320 REG_SZ (2ra® o=
- symeBxz [a8) AllowUnqualifie,,, REG_DWORD (00000000 (0}
&3 sysaudio [ab]DataBasePath  REG_EXPAMD_SZ  %SystemRoot%#Systemn3s
- SysmonLog ##)DeadGWDetect,, AEG_DWORD 000000001 {1
&0 TAPBIND __ |B)DhcpNameSer . REGSZ ________ 6. 1,631 168 196,63
88 Tanis i ®oomaio_______ BEGSZ featnet ______ :
@ Enum DDntAddDefauIt... REG_DWORD (00000000 (0}
-3 Llnkage [#]EnablelCMPRe,,, REG_DWORD (00000001 (13
= [#¥]EnableSecurity,,, REG_DWORD (00000000 (0
__ _|[g#FornardBroade,, - REG_DWORD - _ ___ 000000000 £0- - - -
[ DNSRegisteredAdapters :___J:lﬂs.tuam& ————— BEGSZ ________ paulob________ J
1 Interfaces [3%]IPEnableRouter  REG_DWORD (00000000 (0}
({3 PersistentRoutes [aB]NameServer REG_SZ
[_ Transient N'v' Hostname REG.SZ paul-nb
2] Winsock Ia-—l--rigl:itlz-eﬁam..-.--HE-G-_DWOHD ----- 00000000 £H- - - -4
-3 Performance i__ J=b|Searchlist_ _ ___ BEGSZ ________ fineatnet - ______ H
-1 Security [##)UseDomainia,,, REG_DWORD (00000000 {0
2 ServiceProvider =
B = | >
[LH 2 EEIWHKEY_LOCAL_MACHINEWSYS TEMW CurrentControlSetitS ervice s TopiptParameters A

(3) DNS Server ol 22E 2] Domain Name I} ‘ipv6 if” HHS AP S uw YE}= Global
IPv6 Address & S 3dlloF stt}. =22 ol A nslookup W& S = X3S Domain Name (paul-
nb.6neat.net)2] IPv6 T4 (2001:230:0:2:201:2ff:fe96: cdd2)7} resolve & o] oF 3t}

2) Al 2: HOMEDIR ©] Z& A= o] gtk o g LA

TaFo A set HHOE IAWSE HOYS uw, HOMEDIR ©] Mbone tool ©] AXH
tEEe] (d: C:\Program Files\mbone)® A o] x| oW ofzfe] 19 X7] Windows
Registry | 5| HOMEDIR < ‘C:\Program Files\mbone’ = A1 7 3| o} gt}

J2= =10l ]
dAAESRy HE(E) =2V SAHFE) ZEZH)
-] MountedDevices ~|| 0= = IENE

; m== EIEE‘F) ______ BEE_S}; _______ L:‘l'_g_x'l DI—EI) ___________

] Setup L l'iO_f\'lE_DlH ______ REG.5Z _______ Co#Program Flles#mbone _ i
= {:' HKEY_USERS .lnclude REG.SZ DWprogram-spacetMicrosoft Yisual
"D DEFAULT Iib REG_SZ DWprogram-spaceWMicrosoft Yisual
=0 5-1-5-21-1454471165~1343024091 -1 20266C [ab] MEDevDir REG_SZ D program-spacetiicrosoft Yisual
=0 SDDEV?NS [aB] path REG_SZ D¥program-spaceMicrosoft Visual
gg o panel | TEMP REGEXPAND_SZ  %USERPROFILESWLocal Setings#T
P Enviranment TMF‘ REG_EXPAMD_SZ  S%USERPROFILEZW L ocal SettingsWT

@3 EUDC
-] Identities
-7 InstallLocationsMALU
-] Keyboard Layaut

-0 Metwark

-2 Printers

w1 Remotedccess

E-00 Software

-7 UNICODE Program Groups J

_----{:l Valatile Environment _l;l
1] | W[l |
|LH B EEWHEEY_USERSHME-1-5-21-1454471165- 1343024091 -1 2026606291 000 Enwironment

ai=
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3) ®A 3: SDR ©] AMEE  IPve HEMNAE FA O flen2:7ffe o o3l
IPV6_ADD MEMBERSHIP 471 AAS 3 4 glofe= o] A (‘sd_listen: setsockopt
IPV6_ ADD MEMBERSHIP err, add: ff0e:0:0:0:0:0:2:7ffe' error)

IPve HHMNEE G&o] HHM= 25 BAFAE zZte dHolHIads Hu
A= Outgoing Interface 7} AAHoloF =t HEMNEE §&o] AF
IPV6 MULTICAST IF 427 SHo® EA HENAE F4o] 3 Outgoing Interface =
AANAY AFEAE B WEARE Fa} B4 HEAAE Fa D2 gd] ipv6 rw’
W 22 Outgoing Interface & A3 = 2t} SDR o] A= F2al7] 9sA = AHEA7}
MA7HA HEIHAE FAauU I (ff02:5/128, ffoe:/16, ff00::/8)°] tHal Outgoing
Interface & A2 oF sk}, o] uw] AFEE Virtual Interface & T2l A ‘ipv6 it S AP S
o], Stateless Autoconfiguration o] 2]3] 4474 Global IPv6 Address & Zte= Zl o]t}

& E°], AHE&E Virtual Interface 7} 4 HY wl, AI7HA] HENEE F4& EF (£02:5/128,
ff0e::/16, ff00::/8)°l T3t Route &, 5 Outgoing Interface & A A 3l oF s}
w2}, SDR A3 Ao 19 33 9F o] OQutgoing Interface 7ol HHH

70
w2 v %] 1} (Batch file- interface.bat)S A 3H 92 o7} WHASHA] =t}

[m

L

Al el BRE

ipv6 rtu ff02::5/128 4
ipv6 rtu ff0e::/16 4
ipv6 rtu £f00::/8 4

1% 33. Outgoing Interface 7S - vjx] 1Y (Batch file — interface.bat)
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2.3.2 ETRI-SNU HAT 42X

ETRI-SNU HAT (High-quality Audio conferencing Tool)> 1% 34 9] hat =3 o] =] A
thmestel AXe 5+ g [12].
hat & MP3 ¢ 7[ike] mFd ove 3] =424 UCL 9] RAT Hu} 42 ool
(e}

o
T3 549 eHeE AlFstar Uvk hat o 5482 I 34 9 hat Fd|o]Ae]

: High-qua widio conferencing Tool - EF=E23 - 10l =
OHE(Ey HEE) 2710 SAHFINA I TSEH =
HE - = - @[ af | Qe msamy foon 3B S §
(D) |§'| http://mmlab, snu, ac, kr/~hat/ =] pos |9:E“ »
Hat: a High-quality Audio conferencing Tool
[Overview] | [Features] | [Download] | [Documentation] | [FAQ]
[Links] | [Administrative Data] | [Members] | [Acknowledgerment]
Overview
Hat (high-gquality audio conferencing tool) is a2 audio conferencing tool which uses MP3 (MPEG-1 layer 3) codec for
voice data encoding/decoding and works on IPv6 {internet protocol version 6) multicast/unicast netwarks.
Any individuals or organizations are welcomed to download the binary version of hat and freely use it for their own
experiments. And we also welcome any comments, questions, bug reports, and proposals to experiment with hat, For
this, you can contact us at hat@mmlab.snu.ac.kr. We hope that hat can encourage experiments on IPvG netwarks
and its deployment to the real world,
Features
« IPvE-enabled
Currently hat works on MSR IPvE stack (We tested it on Microsoft Windows2000 with MSR IPv6 suite installed).
In the near future (hopefully the end of Dec. 2001), another version which works on Microsoft Tech Preview
IPvE will be released.
e Multicast/unicast support
We support two types of communication: n-to-n (multicast) and 1-to-1 {unicast). When you're in a network ;I
& =2 EEEE 4
“19 34, ETRI-SNU hat & | ©] %]
g Ce 1'
& HAT Help O] x|
g ———————) LIk THHE) MEE) M SH(0) ESZH)
e e B Listen W Talk EEEMEECGIEEEI RS =N
EHES . : =
I_ Speaker Yolume: b0 High Quality Audio Tool (HAT)
Leee oy e ' ol 2H?
—Participants — ~ Statistics High Ouality dudio Tool (HATIOIZF j
: A B s MSHEL (SN2 Fr=REAE A H AR (ETRIOI
Name: paul@2001:230:0:2:201 Ziffe:cda ZEOE st Pk BEIHAE JIgt DEE
Phane: zHEEY EE Z=2H0ICH
HI| MBONE EHAM S33FH= vic, rat S8
ived: 12406 Bytes FHatE|2] S8 Z20HMMH HiWeiH 200 dS5E5
Bl ot : 25 HDHE 228 = A2 SAHRCH
Packets Lost! 0o %
Packets Misordered: o %
Options | About | Help I Quit I

1% 35. HAT (High-quality Audio conferencing Tool)
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¥ 62 16kHz sampling ol 4] HAT 2} RAT 9] 54 v E YeERY oL Stk

54 HAT RAT
Average Bandwidth 128 kbps 512 kbps
Codec MP3 PCM
Sampling 16 KHz 16 KHz

3% 6.HAT ¥} RAT & 54 vl

% 36 2 16kHz sampling 2] Talkspurt (23l 717H)ol A1 HAT 2} RAT 9] LAN “goll A9
O

S HoFa vk HAT & Tér’f tjedo] 128 kbps =M RAT & Hi 9 512
kbps .t} A& el 53 A& Al s}

(o

Bandwidth

0.5 —
@ 0.4 —
0
g .
(&)
W= 0.3
@
= 7 —_—R AT
0.2 —
i ==:H A T
01 = o e -
I L L
0 2 4 6 8 10

Time (sec)
1% 36. HAT¥ RAT®] LANZell A o] A o<
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Appendix1. 5= IPv6 HEJFNZE WS o] &3 3413 A

(Experiment of Mbone Conferencing Tools over Native IPv6 Multicast
Network)

AE 6NEAT &3 0]~

(b

B EA A FF3 £ IPv6 HEHNE TS o] &35t AF
(http://www.6neat.net)oll 5] =& 4 o}

ETRI-SNU 1 2} A & http://www.6neat.net/demo/video6-demo2.htm

O ETRI-SNU 3t sp33]e] 12 43

B http://www.6neat.net/demo/video6-demo2.htm
O ETRI-SNU 3t 3p33]e] 2 2 A3

B http://www.6neat.net/demo/Report-for-Video6-Demo-20011016.htm
O ETRI-SNU 3t 3H33]¢] 32 A3

B http://www.6neat.net/demo/Report-for-Video6-Demo-20011023.htm
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Appendix2.B| g 7%+ IPv6 HEINEE S o] &3 439 A3

(Experiment of Mbone Conferencing Tools over Tunnel-based IPv6
Multicast Network)

 EAA 5T HE 71 IPve HEANEE WS o] &3t 4

i)
e
il
&
Ll

6NEAT
S o]A (http://www.bneat.net)oll Al FHZ& 4 o}

O ETRI-UCL %t shds]el 12 23
B http:// www.6bneat.net/demo/Report-for-Video6-Demo-with-UCL-20011018.htm
O ETRI-UCL %t shds]el 2 2 23
| |

http://www.6bneat.net/demo/Report-for-Video6-Demo-with-UCL-20011211.htm

36


http://www.kr.freebsd.org/

