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# 1

How many total allocations
have been made by each RIR?

‘ APNIC 575
—* L AfNIC 59

alloca- ©

nons L LacNIC 213

— ARIN 692

RIPE NCC
1,592

<

In terms of /32s, how much total
space has eachRIR allocated?

— APNIC 24,440

/32s

J AFriNIC 59

iy LACNIC 228
— ARIN 15,047

RIPE NCC
33,629
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IPvE traffic total - daily ¥
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Copyright (c) 2009 AMS-IX B.V. [updated: 24-Aug-2009 13:20:22 +0200]
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Connectivity Growth Google‘:

Working IPv6 %
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Distribuigdo de IPv6 entre os paises da regido do LACNIC

IPvb distribution, total of 250.004180908203 /32 (as at 2-Dec-2009)

Este grafico apresenta a distribuicdo dos enderecos /32 |Pv6 ja alocados pelo LACNIC entre os
paises daregiio.
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 Alguns provedores implantando
IPv6, com sites funcionando:
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DDD 1
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Um endereco IPv4 é formado por 32 bits.

232 = 4.294.967.296

Um endereco IPv6 é formado por 128 bits.
2128 = 340.282.366.920.938.463.463.374.607.431.768.211.456

~ 56 octilhdes (5,6x10%8) de enderecos IP por ser humano.
~ 79 octilhdes (7,9x10%8) de enderecos a mais do que no IPv4.
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A representacao dos enderecos IPv6, divide o endereco em oito grupos
de 16 bits, separando-os por “:”, escritos com digitos hexadecimais.

2001:0DB8:AD1F:25E2:CADE:CAFE:FOCA:84C1

2 Bytes

Na representacao de um endereco IPv6 é permitido:
Utilizar caracteres maiusculos ou minusculos;
Omitir os zeros a esquerda; e
Representar 0s zeros continuos por “:.”.

Exemplo:

2001:0DB8:0000:0000:130F:0000:0000:140B
2001:db8:0:0:130f::140b

Formato invalido: 2001:db8::130f::140b (gera ambiguidade)
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Representacao dos Prefixos

Como o CIDR (IPv4)
“endereco-IPv6/tamanho do prefixo”

Exemplo:

Prefixo 2001:db8:3003:2::/64
Prefixo global 2001:db8::/32
ID da sub-rede 3003:2

URL
http://[2001:12ff:0:4::22 ]/index.html
http://[2001:12ff:0:4::22 1:8080
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Unicast
Global Unicast n 64 -n 64
- > L >
) ID da - .
Prefixo de roteamento sub- Identificador da interface
globa rede
2000::/3

Globalmente roteavel (similar aos enderecos publicos IPv4);
13% do total de enderecos possiveis;

2(45) = 35,184.372.088.832 redes /48 distintas.
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Unicast
Link local
64 64
- >
FESO 0 Identificador da interface
FEB80::/64

Deve ser utilizado apenas localmente;

Atribuido automaticamente (autoconfiguracao stateless);
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Unicast
Unique local 7 10 16 1
“+——>4rt+—p4+—p4 >
ID da
pref| L| ldentificador global sub- Identificador da interface
rede
FCO00::/7

Prefixo globalmente Unico (com alta probabilidade de ser Unico);

Utilizado apenas na comunicacao dentro de um enlace ou entre um
conjunto limitado de enlaces;

N&o é esperado que seja roteado na Internet.
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Unicast

Jdentificador da Interface (11D)

.Devem ser Unicos dentro do mesmo prefixo de sub-rede.

.O mesmo |ID pode ser usado em multiplas interfaces de um unico no,
desde que estejam associadas a sub-redes diferentes.

.Normalmente utiliza-se um IID de 64 bits, que pode ser obtido:
.Manualmente

Autoconfiguracao stateless

.DHCPV6 (stateful)

A partir de uma chave publica (CGA)

11D pode ser temporario e gerado randomicamente.
.Normalmente é basado no endereco MAC (Formato EUI-64).
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Unicast
EUI-64
Endereco MAC| 48 | 1E | C9 | 21 | 85 0oC
Endereco EUI-64/ 48 | 1E | C9 21| 8 | OC
Bit U/L
0] 1 0|10 0

\4 \
Identificador da Interfac 1E | C9 21 | 8 | OC
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|IEEE 802.15.4

oy
L
Yy
LS
Modelo ISO/OSI Vo
|(H_ II

— J
7 - Aplicagio e I:-:I
& - Apresentagio Estrela =
5 - Sessdo [ | .
() Capacidade Limitada U / I'- () |'I [ J
4 - Transpaorte b C:' ~ [-“r- I"s |
F*ﬂdriﬂ 3 - Rede o Capacidade Plena ‘ ~ - - |
802.154 Arvore = o
802154 MAC 2-Enlace . Coordenadar o U
802154 PHY 1 -Fisica Mesh

e Camada 2

* As vezes (erroneamente) chamada de ZigBee

* Dispositivos FFD (Full Function Devices) e RFD
(Reduced Function Devices)
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Modelo ISO/OSI]
- RFC4944 :
T - Aplicacao
Aplicagao 6 - Apresentagao
IPvE 5 - Sessfo
Transporte
(TCP. UDF, ..} 4 - Trangporte
Rede (IPvG) 3 - Rede
ELofWPAN — = | Adaptagio BLoWPAN
. . 802154 MAC e
Padrao —
802.154 “-h-_,%ﬁ_‘ 802154 PHY 1 - Fisica
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Roteamento camada 2 ou camada 3?77?

Modelo ISO/OSI '.

7 - Aplicaciio (I}

6 - Apresentagio Estrela
5- Sessdo
e () Capacidade Limitada
L pr o) 3-Rede O covecicaspene

802.15.4 MAC 2-Enlace . Coordenador
802.15.4 PHY 1 - Fisica
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65 -1 <
LIl 8 |
5 1 1
/| 5 A+%

E

33 VS/ W*.+

)

5 1 1
[/ 5 A>
(3 3 VS,/ W* .+

log(nimero de objetos alocados)

S, W/, i

log(nimero de objetos alocaveis)

|}



eoibr niehr

$*X +*X *X %*X =X =$*X

eNErodr Pusk



eoihr niedr

65 1 <
Bloco Qtd. /48 Threshold (HD=0,94) % de
Utilizacéo

132 65.536 33.689 51,41%
/31 131.072 64.634 49,31%
/130 262.144 124.002 47,30%
/129 524.288 237.901 45,38%
/128 1.048.576 456.419 43,53%
127 2.097.152 875.653 41,75%
126 4.194.304 1.679.965 40,05%
125 8.388.608 3.223.061 38,42%
124 16.777.216 6.183.533 36,86%
123 33.554.432 11.863.283 35,36%
122 67.108.864 22.760.044 33,92%
121 134.217.728 43.665.787 32,53%
/120 268.435.456 83.774.045 31,21%
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65 1 <
Bloco Qtd. /56 Threshold (HD=0,94) % de
Utilizacéo
/32 16.777.216 6.183.533 36,86%
/31 33.554.432 11.863.283 35,36%
/130 67.108.864 22.760.044 33,92%
129 134.217.728 43.665.787 32,53%
128 268.435.456 83.774.045 31,21%
127 536.870.912 160.722.871 29,94%
126 1.073.741.824 308.351.367 28,72%
/25 2.147.483.648 591.580.804 27,55%
124 4.294.967.296 1.134.964.479 26,43%
123 8.589.934.592 2.177.461.403 25,35%
122 17.179.869.184 4.177.521.189 24,32%
121 34.359.738.368 8.014.692.369 23,33%
/120 68.719.476.736 15.376.413.635 22,38%
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O 2007 00EC atE Ot 0 DO QRO 000
x \EEE : FFFI

2001:db8:caf::/44
de: 200 b rai:0000:0000:0000:0000:0000
até: 2001 b cafF-FFFF:FFEF-FEFF-EFFE:FFER

uxmmwmmmmm

e 2001 B 00000000000 0-CD00-D00-0000
zhéh: 001 b8 FEFF:FFFF FEFF FFFF.FEFF FFEF

| NG = 65.536 redes /32

. 2‘00.1::.f‘.iqﬁ"

iz 2001 D000 (00 D000 : BO00: OO0 D000 0000
gt 3001 FFEEFFEFEFEFEFFFEFEEEFFFEFFEE

I M2=1.048 576 redes /32 I

2800::/12 {Alnca-;aa do LACNIC)
o 2 BO0: 0000 ;000000000000 00000000 000
alé: 2R0E FFEF:FEFF EFFE.FFEF.FEFFFFFE.FFEE

| /3= 512 redes M2

I P 2000::/3 {Global Unicast) Global Unicast (enderegos atualmente reservados para a Internat):

e 200000 a0 a0 Lo D OO0 D DO D0 0 000D -
oi: IFF-EFFE.-FFEF-FEFF-FEFE-EFEF-FEFE-FEFE Acrede 2000:03 estd reservada para uso na internet & comesponde a apenas 13% do espago possivel no IPvE.

Feprasema apanas 3% do espago possival
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* http://www.potaroo.net/ispcol/2005-07/ipv6size.html

*RFC 5375 - http://tools.ietf.org/html/rfc5375 - IPv6 Unicast Address Assignment Considerations
 RFC 3177 - http://tools.ietf.org/html/rfc3177 - IAB/IESG Recommendations on IPv6 Address
Allocations to Sites

* RFC 3531 - http://tools.ietf.org/html/rfc3531 - A Flexible Method for Managing the Assignment of
Bits of an IPv6 Address Block

* RFC 3627 - http://tools.ietf.org/html/rfc3627 - Use of /127 Prefix Length Between Routers
Considered Harmful

* RFC 3194 - http://tools.ietf.org/html/rfc3194 - The Host-Density Ratio for Address Assignment
Efficiency: An update on the H ratio

* RFC 4692 - http://tools.ietf.org/html/rfc4692 - Considerations on the IPv6 Host Density Metric
* http://www.lacnic.net/en/politicas/manuall2.html
 http://tools.ietf.org/html/draft-narten-ipv6-3177bis-48boundary-04
 https://www.arin.net/policy/proposals/2005 8.html
 http://www.apnic.net/policy/ipv6-address-policy#2.7

* http://www.ripe.net/ripe/docs/ipv6-sparse.html

* http://www.ipv6book.ca/allocation.html

* http://tools.ietf.org/html/draft-kohno-ipv6-prefixlen-p2p-00

* http://www.swinog.ch/meetings/swinog18/swissix_swinog 18.pdf
*https://www.arin.net/participate/meetings/reports/ARIN _XXIV/PDF/wednesday/ipv6 _implementati
on_fundamentals.pdf

*http://www.6deploy.org/workshops/20090921 bogota_colombia/Consulintel IPv6 3-
Direccionamiento IPv6.pdf
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