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What, who, why and how IPv6?

Á What is the present internet protocol?

Ğ IP version 4 (IPv4)

Á How many bits for IP addresses has IPv4?

Ğ 32 bits

Á How many IP addresses can exist with that?

Ğ ~4.3 billion ( 4.3 x 109 )

Á How many usable addresses remain?

Ğ ~3.7 billion

Á Who is responsible for distributing IP addresses?

Ğ IANA    ->    RIR   ->   LIR (ISP)
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Regional Internet Registries
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What, who, why and how IPv6? 

Á How many addresses has IANA distributed (Late 2010) ?

Ğ ~3.6 billion

Á How many addresses are left?

Ğ ~120 million

Á How many are distributed per year?

Ğ >200 million

Á So when was IANA running out of IPv4 addresses?

Feb 3rd, 2011
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What, who, why and how IPv6? 

Á Which RIR was the first to run out of IPv4 addresses?

Ğ APNIC (Asia)

Á When was APNIC running out of IPv4 addresses?

Apr 15th, 2011
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What, who, why and how IPv6? 

Á When is RIPE (Europe, Middle East and Russia) expected 

to run out of IPv4 addresses?

Late, 2011 or 

early 2012?
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Probability estimate of RIR Exhaustion dates

source: Geoff Huston, www.potaroo.net/tools/ipv4/rir.jpg

http://www.potaroo.net/tools/ipv4/rir.jpg
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What, who, why and how IPv6? 

Á So what is the time?

Ğ five minutes to twelve!

Á What is the solution?

Ğ IP version 6 (IPv6)

Á Why?

Ğ 128 bits: 340.282.366.920.938.463.463.374.607.431.768.211.456

Á When do you need to act?

Now!
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History of IPv4

Á 1957 US DoD Advanced Research Project Agency

Á 1969 ARPANET 4 hosts  56kbps NCP

Á 1972 Gov and Edu use of ARPAnet

Á 1974-80 Vint Cerf, Robert Kahn  develop TCP/IP

Á 1979 IP version 4 in RFC760 IPv4

Á 1980-83 ARPANET moves to TCP/IP

Á 1983 ARPANAT -> MILNET

Á 1984 Size grows to >1000 hosts DNS

Á 1986 Backbone NSFnet     56kbps

Á 1988 Backbone speed      1.5 Mbps

Á 1990 Commercial use of internet
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Distributed IPv4 numbers/year from 1990

Source: bgpexpert.com



Stichting IPv6 Nederland

More users and the Internet of ñThingsò
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History of IPv6

Á 1991-92 Awareness of lack of IPv4 addresses

Á 1995 First IPv6 standard by Steve Deering (Xerox) and 

Robert Hinden (Ipsilon) RFC 1883

Á 1998 Final IPv6 standard by Steve Deering (Cisco) and

Robert Hinden (Nokia)  RFC 2460
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So what about IPv5?
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IPv6 design objectives

Á Much more addresses

Á Faster

Á More simple configuration

Á Safer

Á Mobility

Á Simple migration



Stichting IPv6 Nederland

Theoretical IPv6 deployment scenario

Geof Huston, Ripe59
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Early steps

Á 2000-06 6Bone: Testbed for deployment of IPv6

Á 2001-05 Euro6IX: Internet Exchanges Backbone

Á 2002-04 6Net: European large scale international pilot

Á 2005-07 6Diss: EU knowledge xfer to developing regions

Á 2008-10 6Deploy: EU project for WW training & support

to ISP s and industry

Á 2005-11 Most operating systems have IPv6 enabled

ISP s are enabling IPv6 in backbones

ISP s are requesting blocks of IPv6 

addresses

Few ISP s are offering access to consumers

Few websites are on IPv6

IPv6 traffic on AMS-IX still very low

Companies are not willing to invest

http://www.6bone.org/
http://www.euro6ix.net
http://www.6net.org/
http://www.6diss.org/
http://www.6deploy.eu
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IPv6 distribution (small to medium ISP s)

Source: bgpexpert.com

http://www.bgpexpert.com/addrspace-ipv6-2009.php
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Measured IPv6 Deployment

Data from www.apnic.net

http://www.apnic.net
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Theoretical IPv6 deployment scenario

Geof Huston, Ripe59
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Hitting the wall ïfinding the óhard edgeô

Geof Huston, Ripe59
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IPv6 Transition plan v2.0
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IPv6 Transition plan v2.1
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Is this feasable?

Deploy IPv6 across some 1.7 billion users, 
with more than a billion hosts.
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Is this feasable?
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Is this feasable?

Deploy IPv6 across some 1.7 billion users, 
with more than a billion hosts, hundreds of 
millions of routers, firewalls and 
middleware units, audit billions of lines of 
configuration codes and filters, and audit 
hundreds of millions of ancillary support 
systems -- all within the next 360 days.
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A breakthrough?
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Practical IPv6 deployment scenario

Geof Huston, Ripe59
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Will the world collapse?
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Why do people think IPv6 is not needed?

Á The lost A-classes

Á CIDR

Á NAT

Á Ostrich policy ïtheyôll think of somethingé
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IPv4: the lost A-classes

Á IANA IPv4 Address space registry

Source: bgpexpert.com/ianaglobalpool.php (Feb 2011)

http://www.iana.org/assignments/ipv4-address-space/ipv4-address-space.xml
http://www.bgpexpert.com/ianaglobalpool.php


Stichting IPv6 Nederland

Network Address Translation (NAT)

Á Private IPv4 address ranges: 

10.0.0.0/8, 172.16.0.0/12, 192.168.0.0/16

Á NAPT: Network Address and Port Translation

(Cone-Restricted NAT)



Stichting IPv6 Nederland

NAT applications

Á Home DSL router

Á WiFi hotspots

Á Internet connection sharing

Á Some mobile operators GPRS/UMTS

Á Carrier Grade NAT (CGN)

Large Scale NAT (LSN)

NAT444

Á Portnumber 16 bits = ~64000 connections
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Typical  number of connections/application
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Number of connections/user

Á According to some observations, about 500 sessions are average numbers 

of concurrent sessions per users

Á That means about 128 users may share a global IPv4

Á Some people even think only 8 users per 1 single global IPv4 address may 

be a good ratio to use ISP NAT

Á Anyway, CGN is not a long term solutioné
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Á Weôre running out of IPv4 address space

Á IPv6 must be adopted for continued Internet 

growth

Á IPv6 is not backwards compatible with IPv4

Á We must maintain IPv4 and IPv6 

simultaneously for many years

Á IPv6 deployment has begun.

36

IPv4 & IPv6 - The Bottom Line
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More about IPv6
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IPv6 characteristics

ÁMuch more addresses

Ğ128 bits instead of 32 bits

ÁFaster

ĞFixed header length

ÁSafer

Ğ IPsec is mandatory in IPv6 feature sets

ÁMobility

ĞMobile IP for fixed IP address when roaming

ÁSimpler configuration

ĞGreater choice of address configuration (e.g. auto configuration)
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óIPv4 : IPv6ô = ógolfbal : zonô
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IPv6 similarities and differences

Á The next generation layer 3 IP 

protocol

Á Layer 1,2, 4 and up do not change

Á Cannot communicate directly with 

IPv4

Á Coexists with IPv4 (dual stack) 

on same network

Á Migration strategies required
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Basic Address Types

one-to-one

one-to-many

one-to-nearest
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site

topology

(16 bits)

interface

identifier

(64 bits)

public

topology

(45 bits)

interface IDsubnetglobal routing prefix001

Global Unicast Addresses RFC 3177

Á only 1/8th of total space (binary 001 prefix) used initially

Á global routing prefix is hierarchically structured, using CIDR-type 

allocation and routing (at least for now!)

Á initial policy is for every subscriber site (e.g., corporate site, campus, 

residence, etc.) to be assigned a /48 prefix

=> 16 bits of subnet space (65k subnets)

Á still discussion about /56 prefix with 8 bits subnet space (256) for 

residential, or even /64 without subnets é

http://tools.ietf.org/html/rfc3177
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Internet registry hierarchy
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Global Unicast IPv6 address distribution

PA Provider Aggregated PI Provider Independent


