An IPv6 Story

And why it is taking so long
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Currently Altibox engages 170 FTE
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IPV6 HISTORY

It all started in 1991 when Steve Deering, Bob hinden and Erik
Nordmark...




JUST KIDDING...
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Timeline
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We had to rebuild our network to increase partner revenue and
reduce network complexity. Great benefit for Dual Stack IPv6/IPv4
Implementation.
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Altibox continues to pursue the full Dual Stack implementation of
IPv6 and IPv4.
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IPv6 does not remove the need for IPv4 as long as most of the
important service providers only offers |IPv4.
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Acquisition of IPv4 vs. translation mechanisms (CGN/4rd/Iw406)

As long as it is cheaper to buy IPv4 address space than to use
translation mechanisms, acquisition is always preferred.

This is directly connected to IPv4 traffic volume.
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Altibox’s mission is to provide the absolutely best Internet access,
and as long as major services are only available on |IPv4, we will
do native IPv4.
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Altibox has already acquired two /15 nets and a /16 net.
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Constantly evaluation transition CGN/4rd/lw406, but when will it
happen?
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IPv6 vs IPv4

100%n
Major
Serviceon === = = = = - - - - - - - - - —————— = - - - |
IPv6 I
|
|
|
|
|
|
|
|
Altibox numbers. I
This may vary I
basedon —» 36%f — — = = = = = = = = = — = = = = = = — I
customer type I
and location. :
|
|
|
|
0% I > Time
Today Public IPv4
opt-in?
23.05.2017 m
AN IPV6 STORY, AND WHY IT IS TAKING SO LONG 19



23.05.2017
AN IPV6 STORY, AND WHY IT IS TAKING SO LONG

20



Status i
25.08.2015 N’e"ester/websider

ar til norske websider

Oslo Kommune Utviklings- Og Kompetanseetaten
Scandinavia Online AS

Kilde: alexa.com.
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Historical expansion of IPv6 and IPv4 transit AS

40% IPv6 AS’s
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Status Norwegian webpages based on Alexa Top 500

2015
Alexa
6
54
9
7V

17

104
134
114
491
234
36

461
38{
20V
244

454
159
621

26V
821

644
961
59¢
7%BT
58V
444
504
47y
484
76V
1851
354
12071
674
34y

2017
Alexa Website
6VG.no
8Finn.no
9NRK.no
12 Dagbladet.no
14itslearning.com
16Feide.no
17Tv2.no
21Yr.no
22DNB.no
24 Aftenposten.no
30Komplett.no
31Nettavisen.no
36Vgtv.no
37Difi.no
40Sparebankl.no
42E24.no
43Dinside.no
44P3.no
46vgliive.no
49NAV.no
50Ntnu.no
52Blogg.no
57 Viaplay.no
58Dn.no
62Tek.no
63Snl.no
66Adressa.no
67Altinn.no
68Uio.no
69ltavisen.no
71 Prisjakt.no
74 Gulesider.no
79BT.no
811881.no
83Elkjop.no
84Zalando.no
89Uib.no
91 Abcnyheter.no
93 Skatteetaten.no
96 Norwegian.no
97 Startsiden.no

Hosting

Availo Networks AB
Schibsted ASA

NRK

Cloudflare

Cloudflare

UNINETT AS

TV2 AS

Akamai International B.V.
Akamai International B.V.
Schibsted ASA

Akamai International B.V.
Bayonette AS

Availo Networks AB

Sogn og Fjordane Fylkeskommune
Telenor Norge AS

Availo Networks AB
Cloudflare

NRK

Availo Networks AB
Broadnet AS

UNINETT AS

Bayonette AS

Amazon Inc

Redpill Linpro AS

Redpill Linpro AS

Blix Solutions AS
Broadnet AS

Basefarm AS

UNINETT AS

Cloudflare

Bahnhof Internet AB
Telenor Norge AS
Schibsted ASA

Basefarm AS

Tripnet AB

Akamai International B.V.
UNINETT AS

PowerTech AS

CGI Norge AS

Basefarm AS

PowerTech AS

AS Number
AS16150
AS21171
AS21293
AS13335
AS13335
AS224
AS39787
AS20940
AS16625
AS21171
AS20940
AS60717
AS16150
AS6829
AS2119
AS16150
AS13335
AS21293
AS16150
AS2116
AS224
AS60717
AS16509
AS39029
AS39029
AS50304
AS2116
AS25148
AS224
AS13335
AS8473
AS2119
AS21171
AS25148
AS34385
AS16625
AS224
AS5381
AS25225
AS25148
AS5381
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2015
Alexa
974
614
68
66
73V
1431
714
98\
434
108\
85y
1024
80V
87V
534
84y
1344
100\
207 1T
914
88\
107 4
118\
105V
724
89V
1484
204 4
4331
3821
2544
4831
4391
3154
408
794
1651
374

93y —

2017

Alexa Website
105vgd.no
109Telenor.no
111 Proff.no
119lkea.com
121 Hegnar.no
122Vegvesen.no
124 Nordea.no
126Side3.no
127Klikk.no
134 Norsk-tipping.no
137 Posten.no
138Aftenbladet.no
139Skandiabanken.no
1408Biltema.no
147Sol.no
151Cdon.no
159Nsb.no
160Xxl.no
170Lovdata.no
174Sas.no
179Seher.no
184Ba.no
189Brreg.no
194Tu.no
217Side2.no
232Digi.no
250Lanekassen.no
313Regjeringen.no
314Uit.no
320Vinmonopolet.no
3360slo.kommune.no
356Samordnaopptak.no
374Ssb.no
388Udi.no
909Toll.no

2532 0sloby.no
4087 Netcom.no
12747 Kjendis.no
Dbtv.no

of 40 Alexa Top 100 sites has IPv6,

Page not IPv6, ISP has IPv6 prefix

23

Hosting

Availo Networks AB
EVRY AS

Telenor Norge AS
Akamai International B.V.
Redpill Linpro AS
Statens Vegvesen
GlobalConnect A/S
Bayonette AS
Cloudflare

Norsk Tipping AS
EVRY AS

Schibsted ASA
Basefarm AS

IP-Only Networks AB
Cloudflare
TeliaSonera AB

TDC A/S

Amazon Inc

EVRY AS

EdgeCast Networks, Inc.
Cloudflare

Redpill Linpro AS
Signal Bredband AS
Redpill Linpro AS
Bayonette AS
Redpill Linpro AS
Basefarm AS
Defense.Net, Inc
UNINETT AS
Broadnet AS

Oslo Kommune Utviklings- Og Kompetanseetaten
UNINETT AS
Broadnet AS
Broadnet AS
Basefarm AS
Schibsted ASA

Telia Norge AS
Cloudflare
Cloudflare

that is 13%

Page not IPv6, ISP not IPv6 prefix

AS Number
AS16150
AS5619
AS2119
AS20940
AS39029
AS200139
AS42525
AS60717
AS13335
AS202230
AS5619
AS21171
AS25148
AS12552
AS13335
AS3301
AS3292
AS16509
AS5619
AS15133
AS13335
AS39029
AS16175
AS39029
AS60717
AS39029
AS25148
AS55002
AS224
AS2116
AS21331
AS224
AS2116
AS2116
AS25148
AS21171
AS12929
AS13335
AS13335

Source: http://www.alexa.com
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Status Norwegian webpages based on Alexa Top 500

2015 2017
Alexa Alexa Website

97 ¥
61V
68\
66
73V
1431
ar%
98\
434
108
85V
1024
80V
87V
53¢
844
1344
1004
2071
914
88\
107 ¥
1184
1054
724y
89V
1484
2044
4331
3821
2544
4831
4391
3154
408V
794
165

105vgd.no
109Telenor.no

111 Proff.no
119lkea.com

121 Hegnar.no
122Vegvesen.no

124 Nordea.no
126Side3.no
127Klikk.no

134 Norsk-tipping.no
137 Posten.no
138Aftenbladet.no
139Skandiabanken.no
1408Biltema.no
147Sol.no

151 Cdon.no
159Nsb.no
160Xxl.no
170Lovdata.no
174Sas.no
179Seher.no
184Ba.no
189Brreg.no
194Tu.no
217Side2.no
232Digi.no
250Lanekassen.no
313Regjeringen.no
314 Uit.no
320Vinmonopolet.no
3360slo.kommune.no
356Samordnaopptak.no
374Ssb.no
388Udi.no
909Toll.no

2532 0sloby.no
4087 Netcom.no

374  12747Kjendis.no
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Dbtv.no

Hosting

Availo Networks AB
EVRY AS

Telenor Norge AS

Akamai International B.V.

Redpill Linpro AS
Statens Vegvesen
GlobalConnect A/S
Bayonette AS
Cloudflare

Norsk Tipping AS
EVRY AS

Schibsted ASA
Basefarm AS
IP-Only Networks AB
Cloudflare
TeliaSonera AB
TDC A/S

Amazon Inc

EVRY AS

EdgeCast Networks, Inc.

Cloudflare

Redpill Linpro AS
Signal Bredband AS
Redpill Linpro AS
Bayonette AS
Redpill Linpro AS
Basefarm AS
Defense.Net, Inc
UNINETT AS
Broadnet AS

Oslo Kommune Utviklings- Og Kompetanseetaten

UNINETT AS
Broadnet AS
Broadnet AS
Basefarm AS
Schibsted ASA
Telia Norge AS
Cloudflare
Cloudflare

AS Number

AS16150
AS5619
AS2119
AS20940
AS39029
AS200139
AS42525
AS60717
AS13335
AS202230
AS5619
AS21171
AS25148
AS12552
AS13335
AS3301
AS3292
AS16509
AS5619
AS15133
AS13335
AS39029
AS16175
AS39029
AS60717
AS39029
AS25148
AS55002
AS224
AS2116
AS21331
AS224
AS2116
AS2116
AS25148
AS21171
AS12929
AS13335
AS13335

Observations:

 Fewer Norwegian webpages on
Alexa Top100 list. 57(2015) ys
41(2017)_

« But more sites with IPv6. 9(2015) ys
13(2017), Non lost.

« Dagbladet and Yr.no on IPv6 due
to Cloudflare and Akamai. -:

* 5 new websites, 4 with IPvG.

« 6 UNINETT sites, only 2 with IPv6.

« 5 Akamai sites, only 1 with IPv6.

« Biggest IPv6 site provider is
Cloudflare with 9 sites, but 1 site
without IPv6.

13 of 40 Alexa Top 100 sites has IPv6, that is 13%

2015 2017
Alexa Alexa Website Hosting AS Number
6 6VG.no Availo Networks AB AS16150
54 8Finn.no Schibsted ASA AS21171
9 9NRK.no NRK AS21293
7V 12 Dagbladet.no Cloudflare AS13335
14itslearning.com Cloudflare AS13335
16Feide.no UNINETT AS AS224
17 17Tv2.no TV2 AS AS39787
104 21Yr.no Akamai International B.V. AS20940
134 22DNB.no Akamai International B.V. AS16625
114 24 Aftenposten.no Schibsted ASA AS21171
491 30Komplett.no Akamai International B.V. AS20940
231 31Nettavisen.no Bayonette AS AS60717
36 36Vgtv.no Availo Networks AB AS16150
461 37Difi.no Sogn og Fjordane Fylkeskommune AS6829
381 40Sparebankl.no Telenor Norge AS AS2119
204 42E24.n0 Availo Networks AB AS16150
244 43Dinside.no Cloudflare AS13335
44P3.no NRK AS21293
46vgliive.no Availo Networks AB AS16150
451 49NAV.no Broadnet AS AS2116
1591 50Ntnu.no UNINETT AS AS224
621 52Blogg.no Bayonette AS AS60717
57 Viaplay.no Amazon Inc AS16509
26 58Dn.no Redpill Linpro AS AS39029
821 62Tek.no Redpill Linpro AS AS39029
63Snl.no Blix Solutions AS AS50304
644 66Adressa.no Broadnet AS AS2116
961 67 Altinn.no Basefarm AS AS25148
594 68 Uio.no UNINETT AS AS224
751 69 Itavisen.no Cloudflare AS13335
58\ 71 Prisjakt.no Bahnhof Internet AB AS8473
444 74Gulesider.no Telenor Norge AS AS2119
50V 79BT.no Schibsted ASA AS21171
474 811881.no Basefarm AS AS25148
48\ 83Elkjop.no Tripnet AB AS34385
764 84 Zalando.no Akamai International B.V. AS16625
1851 89Uib.no UNINETT AS AS224
351 91 Abcnyheter.no PowerTech AS AS5381
1201 93Skatteetaten.no CGI Norge AS AS25225
67\ 96 Norwegian.no Basefarm AS AS25148
344 Q7 Startsiden.no PowerTech AS AS5381
Have IPv6
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Page not IPv6, ISP has IPv6 prefix
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Page not IPv6, ISP not IPv6 prefix Source: http://www.alexa.com
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Status ISP’s to Norwegian webpages

Observations:
« Few of the big site providers do
IPv6.

« Cloudflare and Redpill/Availo
serving most of the sites.

* Very little else have happened
since 2015.

Source: http://www.alexa.com
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Status ISP’s to Norwegian webpages
NonIPvé pages  IPv6Pages  Pages _
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Users in Norway

@ Percentage of IPv6 users

12

Jul Oct 2013 Apr Jul Oct 2014 Apr Jul Oct 2015 Apr Jul Oct 2016 Apr Jul Oct 2017
Source: http://6lab.cisco.com/
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Content in Norway

® |Pv6 websites @ In construction / test @ failing websites with IPv6 @ not IPv6 enabled

400

300

200

/N
100

0
Jul Oct 2013 Apr Jul Oct 2014 Apr Jul Oct 2015 Apr Jul Oct 2016 Apr Jul Oct 2017
Source: http://6lab.cisco.com/
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Content vs. Users in Norway

® |Pv6 websites @ In construction / test @ failing websites wit®@ Peteiage PP e alstrd

R WP 40
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Source: http://6lab.cisco.com/
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As of today, Altibox does not see any rush in doing Dual Stack
IPv6/IPv4, as the business case does not force us to do transition
mechanisms.
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However, we are working hard to implement IPv6, as we need to
prepare for internal depletion of IPv4.
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So, what can we do to increase the IPv6 penetration in
Norway?
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Questions?

altibox



