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Not every flower can represent love, but roses did it
Not every tree can stand thirst, but cactus did it
Not every protocol can fit the future, but IPv6 did it.

IPv6, the standard of the Internet Future.
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Why IPV6?

IPv4 Address Exhaustion

IPv4 Address Pool Status
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Figure 1.- Address Pool Status from IPv4 Address Report, 30-Jun-20009.
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IPv4 Address Exhaustion

Projected Unallocated Address Pool Exhaustion
IANA: 08-Jul-2011
RIRs: 10-Apr-2012
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IPv4 Address Exhaustion

Projected Unallocated Address Pool Exhaustion

IANA Allocations - Projections
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IPv4 Address Exhaustion

Projected Unallocated Address Pool Exhaustion

RIR Allocation - Projections
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History of IPv6
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History of IPv6
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|IPvo Features

New Addressing Method

IPv6 Header Extensions
Replacement of IPv4 Options

Simplified Header
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|IPvo Features

IPv4 & IPv6 Addresses

[Pv4 32 4,294, 967, 296
[PvE 1og | 340,282, 366, 920, 938, 463, 463, 374, 607, 431,
768, 211, 456 1 (=3.4x10%)
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|IPvo Features

Why not > 128bits?
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Simplified Header

IPv4 Header

RFC791(Internet Protocol DARPA Internet Program
Protocol Specification)
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0123456 7890123456789012345356789101
Version HL Type of Service Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum
Source Address
Destination Address
32 x N Bit Options
Padding
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Simplified Header
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|IPv6 Header
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|IPv6 Header

Version (4 bits)
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|IPv6 Header

Next Header (8 bits)

(10 4h) (R A
0 Hop By Hop Option Header
6 TCP
17 UDP
41 Capsule IPv6 Header
43 Routing Header
44 Fragment Header
46 Resource Reservation Protocol
50 Security Payload Capsule Header (RFC2406)
51 Authentication Header (RFC2402)
58 ICMPV6
59 No Next Header
60 Destination Option Header
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|IPv6 Header
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IPv6 - Addressing Model

Addresses are assigned to interfaces, not hosts
No change from IPv4 Model

Interface ‘expected’ to have multiple addresses

Addresses have scope
Link Local

Site Local
Global

Addresses have lifetime
Valid and Preferred lifetime
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Text Representation of Addresses

Colon-Hex
3ffe:3600:2000:0800:0248:54ff:fe5¢:8868
Compressed Format:
3ffe:0b00:0c18:0001:0000:0000:0000:0010
becomes
3ffe:b00:c18:1::10

IPv4-compatible:
0:0:0:0:0:0:140.110.60.46
or ::140.110.60.46

6to4 Address

2002:8C6E:3C2E::8C6E:3C2E
140.110.60.46 = 8C6E:3C2E
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Text Representation of Addresses

RFC 3587 - IPv6 Global Unicast Address Format

global routing prefix : subnet ID interface 1D

< : > < > < >
public site interface
topology topology identifier
(48 bits) (16 bits) (64 bits)

Global routing prefix

a (typically hierarchically-structured) value assigned to a site
(a cluster of subnets/links)

Subnet ID
an identifier of a subnet within the site

Interface ID
constructed in Modified EUI-64 format
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IPve Address

Difference between IPv4 and IPv6 addresses

Feature IPv4 IPv6
Multicast address 224.0.0.0/4 FFO00::/8
Unspecified address 0.0.0.0
Loopback address 127.0.0.1 1
address Public IP Aggregatable global

unicast
Broadcast address Yes No
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Feature

Private IP address

DNS reverse resolution

DNS name resolution

Text representation

Network bits
representation

Autoconfigured
addresses

IPv4

10.0.0.0/8, 172.16.0.0/12,
192.168.0.0/16

IN-ADDR.ARPA domain
IPv4 host address(A)
resource record

Dotted decimal notation

Subnet mask in dotted

decimal notation or prefix

length

169.254.0.0/16
(RFC 3927)

IPv6
Site-local(FECO::/48)

IP6.ARPA domain

IPv6 host address(AAAA)

resource record

Colon hexadecimal format with
suppression of leading zero and

zero compression. IPv4-

compatible are expressed in

Dotted decimal notation

Prefix length notation only

Link-local(FE80::/64)

24

Wei-li Tang, July 15t 2009. Department of Computer Science and Information Engineering, National Chi Nan University.




Lab

Windows XP: ipv6 install
http://www.kame.net/
ping6

tracerto

More IPv6-enabled Websites

http://www.ipv6.hinet.net/
ftp.ncnu.edu.tw
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IPv6 Tunnel Broker

HiNet IPv6 Tunnel Broker
http://www.ipv6.hinet.net/installGuide.htm

ASCC (Academia Sinica) Tunnel Broker
http://tb2.ipv6.ascc.net

Freenet6
http://go6.net
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Conclusion

Solve the problem of IPv4 Address Exhaustion

Possibility to extend more various topic
research (Mobillity, etc.)
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Thanks!

Wel-li Tang
alextwl@ms11.voip.edu.tw

July 1st, 2009.
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