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Agenda

Denial

Anger

Negotiation

Depression

Acceptance

IPv4 to IPv6 transition and the stages of grief
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Observation

ÅMost Network Managers will not ask 
for IPv6 until they run into a problem 
getting IPv4 space. It is simple human nature 

to ignore a problem until it becomes a crisis.

http://www.ipv6forum.com/
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IPv4 Address Fractal Map Jan-2000
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085
Reserved

084
Reserved

083
Reserved

080
Reserved

079
Reserved

078
Reserved

065
Reserved

086
Reserved

087
Reserved

082
Reserved

081
Reserved

076
Reserved

077
Reserved

066
Reserved

064
ARIN

063
ARIN

060
Reserved

067
Reserved

062
RIPE

061
APnic

089
Reserved

088
Reserved

093
Reserved

094
Reserved

075
Reserved

072
Reserved

071
Reserved

068
Reserved

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
Reserved

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
Reserved

058
Reserved

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Reserved

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Reserved

213
RIPE

214
US DoD

217
Reserved

218
Reserved

212
RIPE

215
US DoD

216
ARIN

219
Reserved

211
APnic

210
APnic

221
Reserved

220
Reserved

208
ARIN

209
ARIN

222
Reserved

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
Reserved

201
Reserved

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2001
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085
Reserved

084
Reserved

083
Reserved

080
Reserved

079
Reserved

078
Reserved

065
ARIN

086
Reserved

087
Reserved

082
Reserved

081
Reserved

076
Reserved

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
Reserved

067
Reserved

062
RIPE

061
APnic

089
Reserved

088
Reserved

093
Reserved

094
Reserved

075
Reserved

072
Reserved

071
Reserved

068
Reserved

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
Reserved

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
Reserved

058
Reserved

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Reserved

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Reserved

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
Reserved

211
APnic

210
APnic

221
Reserved

220
Reserved

208
ARIN

209
ARIN

222
Reserved

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

236
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
Reserved

201
Reserved

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2002
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085
Reserved

084
Reserved

083
Reserved

080
RIPE

079
Reserved

078
Reserved

065
ARIN

086
Reserved

087
Reserved

082
Reserved

081
RIPE

076
Reserved

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
Reserved

067
Reserved

062
RIPE

061
APnic

089
Reserved

088
Reserved

093
Reserved

094
Reserved

075
Reserved

072
Reserved

071
Reserved

068
Reserved

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
Reserved

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
Reserved

058
Reserved

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Reserved

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
Reserved

220
APnic

208
ARIN

209
ARIN

222
Reserved

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
Reserved

201
Reserved

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2003
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085
Reserved

084
Reserved

083
Reserved

080
RIPE

079
Reserved

078
Reserved

065
ARIN

086
Reserved

087
Reserved

082
RIPE

081
RIPE

076
Reserved

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
Reserved

067
ARIN

062
RIPE

061
APnic

089
Reserved

088
Reserved

093
Reserved

094
Reserved

075
Reserved

072
Reserved

071
Reserved

068
ARIN

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
ARIN

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
Reserved

058
Reserved

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Reserved

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
Reserved

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
Reserved

201
Reserved

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2004
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085
Reserved

084
Reserved

083
Reserved

080
RIPE

079
Reserved

078
Reserved

065
ARIN

086
Reserved

087
Reserved

082
RIPE

081
RIPE

076
Reserved

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
Reserved

067
ARIN

062
RIPE

061
APnic

089
Reserved

088
Reserved

093
Reserved

094
Reserved

075
Reserved

072
Reserved

071
Reserved

068
ARIN

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
ARIN

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
Reserved

058
Reserved

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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085
Reserved

084
Reserved

083
Reserved

080
RIPE

079
Reserved

078
Reserved

065
ARIN

086
Reserved

087
RIPE

082
RIPE

081
RIPE

076
Reserved

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
Reserved

088
RIPE

093
Reserved

094
Reserved

075
Reserved

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
Reserved

091
Reserved

092
Reserved

095
Reserved

074
Reserved

073
Reserved

070
Reserved

069
ARIN

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
Reserved

124
Reserved

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
Reserved

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
Reserved

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
Reserved

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
Reserved

078
Reserved

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
Reserved

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
Reserved

094
Reserved

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
Reserved

095
Reserved

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Reserved

100
Reserved

099
Reserved

096
Reserved

117
Reserved

118
Reserved

121
Reserved

122
Reserved

102
Reserved

103
Reserved

098
Reserved

097
Reserved

116
Reserved

119
Reserved

120
Reserved

123
Reserved

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
APnic

124
APnic

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
Reserved

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
LACnic

191
Various

192
Various

195
RIPE

196
AfrNIC

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
Reserved

094
Reserved

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
Reserved

095
Reserved

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Reserved

100
Reserved

099
ARIN

096
ARIN

117
Reserved

118
Reserved

121
APnic

122
APnic

102
Reserved

103
Reserved

098
ARIN

097
ARIN

116
Reserved

119
Reserved

120
Reserved

123
APnic

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
Reserved

114
Reserved

125
APnic

124
APnic

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
AFRNic

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
Reserved

180
Reserved

183
Reserved

184
Reserved

187
Reserved

179
Reserved

178
Reserved

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
RIPE

094
RIPE

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
RIPE

095
RIPE

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Reserved

100
Reserved

099
ARIN

096
ARIN

117
APnic

118
APnic

121
APnic

122
APnic

102
Reserved

103
Reserved

098
ARIN

097
ARIN

116
APnic

119
APnic

120
APnic

123
APnic

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
APnic

114
APnic

125
APnic

124
APnic

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
PDN

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
AFRNic

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
LACnic

180
Reserved

183
Reserved

184
Reserved

187
LACnic

179
Reserved

178
Reserved

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
RIPE

094
RIPE

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
RIPE

095
RIPE

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Reserved

100
Reserved

099
ARIN

096
ARIN

117
APnic

118
APnic

121
APnic

122
APnic

102
Reserved

103
Reserved

098
ARIN

097
ARIN

116
APnic

119
APnic

120
APnic

123
APnic

105
Reserved

104
Reserved

109
Reserved

110
Reserved

115
APnic

114
APnic

125
APnic

124
APnic

106
Reserved

107
Reserved

108
Reserved

111
Reserved

112
Reserved

113
Reserved

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
Reserved

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
AFRNic

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Reserved

174
Reserved

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
LACnic

180
Reserved

183
Reserved

184
Reserved

187
LACnic

179
Reserved

178
Reserved

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Reserved

176
Reserved

177
Reserved

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2009
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
RIPE

094
RIPE

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
RIPE

095
RIPE

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Next

100
Next

099
ARIN

096
ARIN

117
APnic

118
APnic

121
APnic

122
APnic

102
Reserved

103
Reserved

098
ARIN

097
ARIN

116
APnic

119
APnic

120
APnic

123
APnic

105
Reserved

104
Reserved

109
Reserved

110
Next

115
APnic

114
APnic

125
APnic

124
APnic

106
Reserved

107
Reserved

108
Reserved

111
Next

112
Next

113
Next

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
Reserved

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
AFRNic

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Next

174
Next

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Reserved

182
Reserved

185
Reserved

186
LACnic

180
Reserved

183
Reserved

184
Reserved

187
LAcnic

179
Next

178
Next

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Next

176
Next

177
Next

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2010
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
RIPE

094
RIPE

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Reserved

050
Reserved

090
RIPE

091
RIPE

092
RIPE

095
RIPE

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Next

100
Next

099
ARIN

096
ARIN

117
APnic

118
APnic

121
APnic

122
APnic

102
Next

103
Next

098
ARIN

097
ARIN

116
APnic

119
APnic

120
APnic

123
APnic

105
Next

104
Next

109
Next

110
Next

115
APnic

114
APnic

125
APnic

124
APnic

106
Next

107
Next

108
Next

111
Next

112
Next

113
Next

126
APnic

059
APnic

058
APnic

005
Reserved

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Reserved

002
Reserved

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
Reserved

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Reserved

033
US DoD

032
AT&T

031
Reserved

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Reserved

036
Reserved

027
Reserved

024
Cable

023
Reserved

020
CsC

127
Loopback

042
Reserved

041
AFRNic

038
PSI

037
Reserved

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Next

174
Next

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Next

182
Next

185
Next

186
LACnic

180
Next

183
Next

184
Next

187
LAcnic

179
Next

178
Next

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Reserved

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Next

176
Next

177
Next

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Reserved

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 Address Fractal Map Jan-2011
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085
RIPE

084
RIPE

083
RIPE

080
RIPE

079
RIPE

078
RIPE

065
ARIN

086
RIPE

087
RIPE

082
RIPE

081
RIPE

076
ARIN

077
RIPE

066
ARIN

064
ARIN

063
ARIN

060
APnic

067
ARIN

062
RIPE

061
APnic

089
RIPE

088
RIPE

093
RIPE

094
RIPE

075
ARIN

072
ARIN

071
ARIN

068
ARIN

049
Next

050
Next

090
RIPE

091
RIPE

092
RIPE

095
RIPE

074
ARIN

073
ARIN

070
ARIN

069
ARIN

101
Next

100
Next

099
ARIN

096
ARIN

117
APnic

118
APnic

121
APnic

122
APnic

102
Next

103
Next

098
ARIN

097
ARIN

116
APnic

119
APnic

120
APnic

123
APnic

105
Next

104
Next

109
Next

110
Next

115
APnic

114
APnic

125
APnic

124
APnic

106
Next

107
Next

108
Next

111
Next

112
Next

113
Next

126
APnic

059
APnic

058
APnic

005
Next

004
L3

003
GE

000
Reserved

056
US Postal

057
SITA

006
US DoD

007
Next

002
Next

001
Reserved

055
US DoD

054
Merck

009
IBM

008
L3

013
Xerox

014
Next

048
Prudential

051
UK DSS

052
El duPONT

053
Cap Debis

010
Private

011
US DoD

012
AT&T

015
HP

047
Bell North

046
Next

033
US DoD

032
AT&T

031
Next

030
US DoD

017
Apple

016
DEC

044
Radio

045
Interop

034
Haliburton

035
MERIT

028
US DoD

029
US DoD

018
MIT

019
Ford

043
Inet

040
Eli Lily

039
Next

036
Next

027
Next

024
Cable

023
Next

020
CsC

127
Loopback

042
Next

041
AFRNic

038
PSI

037
Next

026
US DoD

025
UK Defense

022
US DoD

021
US DoD

149
Various

148
Various

150
Various

151
Various

153
Various

152
Various

154
Various

155
Various

147
Various

144
Various

146
Various

145
Various

157
Various

158
Various

156
Various

159
Various

165
Various

164
Various

166
Various

169
Various

170
Various

167
Various

168
Various

171
Various

163
Various

160
Various

162
Various

161
Various

173
Next

174
Next

143
Various

142
Various

140
Various

141
Various

139
Various

136
Various

138
Various

137
Various

129
Various

128
Various

130
Various

135
Various

134
Various

131
Various

132
Various

133
Various

181
Next

182
Next

185
Next

186
LANnic

180
Next

183
Next

184
Next

187
LANnic

179
Next

178
Next

189
LACnic

188
Various 

213
RIPE

214
US DoD

217
RIPE

218
APnic

212
RIPE

215
US DoD

216
ARIN

219
APnic

211
APnic

210
APnic

221
APnic

220
APnic

208
ARIN

209
ARIN

222
APnic

223
Next

229
Multicast

228
Multicast

227
Multicast

224
Multicast

230
Multicast

231
Multicast

226
Multicast

225
Multicast

233
Multicast

232
Multicast

237
Multicast

238
Multicast

234
Multicast

235
Multicast

236
Multicast

239
Multicast

207
ARIN

204
ARIN

203
APnic

202
APnic

206
ARIN

205
ARIN

200
LACnic

201
LACnic

245
Class E

246
Class E

244
Class E

247
Class E

243
Class E

242
Class E

240
Class E

241
Class E

192
RIPE

194
RIPE

199
ARIN

198
Various

249
Class E

248
Class E

253
Class E

254
Class E

172
Various

175
Next

176
Next

177
Next

190
LACnic

191
Various

192
Various

195
RIPE

196
AFRnic

197
Next

250
Class E

251
Class E

252
Class E

255
Class E
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IPv4 address allocations by /8

ÅConsumption is accelerating despite 
increasingly intense conservation efforts.

ÅGrowth is occurring in all regions

While many argue that North America is not 
affected due to historical allocations, 
consumption of the remaining IPv4 free pool 
continues globally. 

16.0% remaining
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Impact on IPv4 Routing

ÅTrading smaller and smaller blocks will cause the global IPv4 
routing table to explode.

ÅSmall blocks make it difficult for large service providers to 
acquire enough space to sustain the business needs. 

ÅThe IPv4 address shortage will disproportionately harm the 
access providers relative to the content providers due to their 
imbalanced needs for additional addresses.

ÅIf content providers require growth beyond the availability of 
IPv4, they can deploy IPv6, and then wait for the access 
providers to connect the content customers.

ÅShortage driven IPv4 address block hijackings will become 
routine, which in turn will result in the routing table being 
politicized. 

http://www.ipv6forum.com/
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IPv6-only events

ÅDistraught óIPv4 expertsô are having difficulties:

ïIPv6-only exposes IPv4 dependencies in applications and 
middleware. 

ñThunderbird and Firefox disable IPv6 dns by defaultò

ïFailures when translating between versions exposes the 
invalid assumptions that some ISPs have been making.

ñLinux NAT-PT (naptd) has stability issues and wedgesò 

ïProvisioning model assumptions are exposed by new 
ways of handling addressing.

ñit's a real pain in the ass to get DHCPv6 workingò

ñwhy doesnôt the RA include the DNS serviceò

ïTyping ó : ô instead of ó . ô in a literal address exposes how 
resistant people are to change.

ñwhy do we have to type colon instead of dot like in a real addressò

http://www.ipv6forum.com/
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Carrier-Class IPv4/nat

ÅSeveral proposed approaches for carrier-class nat

IPv4-IPv4-IPv4      IPv4-IPv6-IPv4      IPv4-tunnel-IPv4

NAT-PT     NAT-PT-bis

ÅThese will be short term approaches for adding 
customers after the IPv4-free-pool is exhausted. 

ÅGoal is to minimize changes to the customer 
routers.

ÅIPv4/nat traversal technologies like UPNP-IGD fail 
because they are limited to the local link for 
security reasons. 

http://www.ipv6forum.com/
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Distributed NAT Deployment Model

Home  Gateway
NAT 4->6

Home  Gateway
NAT 4->6

Home  Gateway
NAT 4->6

Access
Router

Access
Router

Translator Farm
NAT 6->4

ISP
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Source: Comcast
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Multiple connection applications

Source: Shin Miyakawa , Ph.D.  NTT Communications Corporation

Max 20 Connections
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Multiple connection applications

Source: Shin Miyakawa , Ph.D.  NTT Communications Corporation

Max 15 Connections
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Multiple connection applications

Source: Shin Miyakawa , Ph.D.  NTT Communications Corporation

Max 10 Connections
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Multiple connection applications

Source: Shin Miyakawa , Ph.D.  NTT Communications Corporation

Max  5 Connections
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Multiple connection applications

ÅGoogle Maps opens  ~ 70 parallel connections

Å iTunes store has been shown to open as many as 300 parallel connections

ÅNew apps that have not emerged yet ???

Å IPv4/nat multiplexes multiple users through the port range, so 64k divided by 
300 parallel connections results in ~200 customers per ISP based nat address 
(assuming each customer is only allowed to run one simultaneous instance 
of iTunes or similar apps). 

ÅServices generally donôt allow connections from the same host to span 
multiple public side addresses, so use of more ports on another address will 
cause the application to fail.

ÅReuse of port pairs canôt be guaranteed with a high rate of churn in the port 
pool, so the likelihood of matching src/dst port pairs to popular sites will 
expose the probability of TCP sequence number overlap between unrelated 
connections.
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Emergency Response
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Emergency Alert
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