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Introduction

The IPv6 Observatory is a study financed by
the European Commission that aims at
monitoring the worldwide deployment of
IPv6, through a wide set of indicators.

The study started in January 2012 and will
last for 2 years.

http://www.ipveobservatory.eu/
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inno, www.inno-group.com
University of Luxembourg, www.uni.lu
GNKS Consult, www.gnksconsult.com

BII, www.biigroup.com

The study is also supported by an expert group.
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Study objectives

®2

years monitoring of IPv6 deployment

© Develop a methodology for and conduct regular specific
IPv6 implementation measure for all or representative EU
Member States in 2013 and 2013, respectively.

© Use available statistics and appropriate metrics to
assess the global deployment of IPv6 and compare the
differences in the various regions

© Identify critical gaps and bottlenecks in IPv6

de

@

nloyment,

Propose recommendations for EC future actions
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How to assess the IPv6
deployment?

Indicators - deploymencz

IPv6 deployment is monitored through a wide set of
indicators, covering network, softwares, skills, ...

Indicators are classified according to the following categories:

© Naming service availability © Operating systems IPv6
support

© IPv6 support at Internet

Exchange Points (IXP) @ Skills availability

© [Pv6 addresses allocations © End-to-end native IPv6

connectivity
@ IPv6 addresses announced

© [Pv6 certifications (skills,

© [Pv6 in mobile networks devices, SW...)
© Software/Hardware IPv6 © Public policies
compliant

Those indicators help in analyzing the current deployment status and
forecasting trends
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IPv6 at every layer

@ Q Competences Skilled people

‘ ISP (for busi d
O  serviceofers S

Websites, MX, gov.

Q Services and applications e

IPv6
Infrastructure readiness

: . Dedicated/shared
Q Hosting and related services rver con...

Set-top boxes, load
Q H ardwa re balancers...

Q N etwo I"I( Allocation, trafic..
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Tools

The veDEMON tool (v6 DEployment MONitor) has been
developed for the study. Its main goals are to:

® Check IPv6 support in DNS servers, MX servers, websites
® Compare latency on HTTP requests (IPv4 versus IPv6)

® Collect statistical data from other monitoring tools/websites (RIPE
NCC, IPv6 forum, ...)

® Analyze end-users connectivity

® Access web clients connectivity

® Produce detailed graphs

® Export data for the EC Digital Scoreboard (IPv6 indicator)
® Available at: http://véedemon.ipveobservatory.eu/
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IPvé Observatory

Trends we have observed
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Number of websites having AAAA records (dataset: EU_27)

Source: Alexa (TopSites,http:/ /www.alexa.com/topsites) - inno (v6édemon)

Websites available in
IPv6, among TOP500 for
each EU27 country
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Finland
Slovenia
Belgium
Portugal
Malta
Cyprus
Denmark
Germany
Austria
Ireland
Hungary
France
Poland
Spain
Latvia
Italy
Romania
Lithuania
Bulgaria

United Kingdom
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AAAA EU27 - Evolution (1/2)

Number of websites having AAAA records (dataset: EU_27) - History

Source: Alexa (TopSites,http:/ /www.alexa.com/topsites) - inno (v6demon)
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Websites with AAAA (%)

AAAA - TOPTM

Number of websites having AAAA records (dataset: TOP_1M) - History

Source: Alexa (http://s3.amazonaws.com/alexa-static/top-1m.csv.zip) - inno (védemon)

1y

ﬂ—ﬂ——w

1. Jul 1. Sep 1. Nov 1. Jan 1. Mar 1. Jul 1. Sep
-®- Europe - World
Since end of May, the top 1M follows Alexa Websites have been geo-

updates: new entrants are not IPv6-enabled localized to get their location.
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Mail and name servers

® But IPv6 deployment is not limited to web
servers

® What about:

© Name servers (DNS)?

© Mails servers (MX)?

BSERVATIRY IPv6 Observatory workshop ¢ Brussels ¢ 17 December 2013



EVU27 - AAAA + MX + DNS

Number of websites having AAAA records and IPv6 MX (dataset: EU_27) - History

Source: Alexa (TopSites,http:/ /www.alexa.com/topsites) - inno (védemon)
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ISP & IPv6 (1/5)

O % IPv6 clients (moving average)

15/02/2013 16/03/2013 15/04/2013 15/05/2013 14:06/2013 14/07/2013 13/08/2013 18/09/2013 18/10/2013

IPv4 vs IPv6 connexions for end-users

IPv6: 2.6 % \

© Testing web browsers

© Between February and October 2013, ~600k requests
© Biais: users are mainly located in France

© Shows over time between 3 and 4% of users connected through IPv6
© Results similar to those done by Google (http://www.google.fr/ipv6/statistics.html)

IPv4: 97.4 %

% of visitors connected in IPv6 versus IPv4 per day
Source: inno (v6demon)
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ISP & IPv6 (2/5)

® Benchmark during 2013

© Information very hard to find (IPv6 is not a
commercial argument)

© 68 major operators (in 12 countries) evaluated
® Methodology:

@ Selection of well known, visible commercial ISP

© Gather information from multiple sources

® Analyze information
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ISP & IPvé (3/5)

® For each ISP, try to evaluate:
© [Pv6 offering visibility (website, forum...)
© Availably on commercial offers
© Additional cost: does IPv6 mean additional cost for the end-user
© Diff. between B2B and B2C offers
© [Pv6 deployed by default?

@ If available, what kind of connectivity?
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IPvé & ISP (4/5)

® IPv6 in commercial offers is
slowly starting

Country  Ed|Global Note E3(isp Evaluated B3| Average Note ™1

Germany S5

4 13,8

® Core networks are mostly  yetherlands = : o
France 39 = 7,8

ready Luxembourg 21 3 7,0
] Italy 37 6 6,2

® ISPs are concentrating on  irefand 20 1 5,0
. Belgium 28 6 4,7
enabling core network T 2 s 44
Greece 17 =) 3,4

® When available, IPv6 comes Penmark 38 1o %4
. o Portugal 7 4 1,8
with no additional cost Spain 2 5 0,4,

® Some ISPs (mobile/fixed) are deploying CGN technologies
to overcome that IPv4 addresses shortage

® Full report: http://www.ipvbobservatory.eu/?
post_type=report&p=1142
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IPvé & ISP (5/5)

Number of LIRs
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=== Number of LIRs in the RIPE NCC service region that have an |IPv6 allocation

=== Number of LIRs in the RIPE NCC service region that do not have an IPvé6 allocation

Source: RIPE NCC (https://labs.ripe.net/statistics/lirs-with-and-without-ipv6)
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Quality of service

IPv6 HTTP requests latency compared to |Pv4
Source: v6DEMON / Alexa
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Proportion of tested servers (%)
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Latency difference (%)

- Measures from reference server #1 (INNO1) -~ Measures from reference server #2 (UL) -® Measures from reference server #3 (BIl)

® When testing latency against web servers (HTTP) that present both IPv4 and IPv6
connectivity

© No real difference between both protocol

© Behavior constant over time
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Trafic

® IPv6 trafic at Amsterdam IX still negligible (as compared to IPv4)
© January 2013: 0.45%
© December 2013: ~0.65%

® Numbers from December 2013

© Average IPv6 was 8.8 Gigabit/second over last month
(https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-
traffic)

© Average all traffic was 1.339 Terrabit/second over last year
(https://www.ams-ix.net/technical/statistics)
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Adresses allocation (1/2)

O World population (billion) O Connected devices (billion)

5O Public IPv4 addresses. . . "
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2003 2010 2015 2020

Number of connected devices > Number of available IPv4 addresses

Source: Cisco IBSG, April 201 |
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Certifications count (cumulate)

Certifications

IPv6 certifications delivered worlwide (cumulated view)
Source: NAv6E (http://www.nav6.org/), IPv6 Forum (http://www.ipvb6forum.com/)
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-8~ Worlwide IPv6 certifications issued Certifications issued per continents (%)
ource: NAv6 (http://www.nav6.org/), IPv6 Forum (http://www.ipvbforum.com/)

Australia: 1.41 %

@ Certifications issued by the IPv6 Forum
© All programs (people, hardware, websites) are
increasing in terms of certifications

/ Europe: 19.75 ¥

___— Africa: 2.57 ¥

But many engineers still see IPvé6 as a
simple address update of IPv4 and miss the
potential of IPvé: this highlights the need
for stronger IPv6 education of IT personal

Asia: 52.91 % —

TS North America: 20.74 %

South America: 2.62 ¥
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Websites with AAAA (%)

Universities - AAAA

Number of websites having AAAA records (dataset: UNIV) - History

Source: Webometrics (http://www.webometrics.info) - inno (vBdemon)
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© European schools and universities have better deployed IPv6 on their websites

© As most of the time universities are operating their own network, this highlights
the fact that IPv6 is better deployed in Europe rather in the rest of the world
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IPvé Observatory

IPv6 in the Digital Agenda

Scoreboard

Digital Agenda Scoreboard

-+ |# digital-agenda-data.eu

DIGITAL AGENDA FOR EUROPE

European

Commission A Europe 2020 Initiative

European Commission > Digital Agenda for Europe > Scoreboard > Visualizations

Digital Agenda Data

through hyperlinks. You can download the data behind a chart or the entire dataset, includi g labels,

The present visualisation tool allows you to explore some open datasets through the mteractlve creation of chars and tables. The charts you create can be exported as images, printed or shared

"download" and "export" buttons present on each chart, or refer to the page "Entire dataset metadata and download services".

Each dataset is stored in a ic data repository to their reuse and the linking to other data published on the web. For browsing or querying
link. You will find functlcmalltles for human and machme readmg of data and The docurr ion page some reports and notes about
1

developing the present tool and D Y.

Please select one of the available datasets:

1. Digital Agenda Scoreboard key indicators

C ission services around 100 indicators, divided into thematic groups, which i

| notes, ref and sources. Use the

of the semantic repository please follow the
the technical characteristics of the project

information society (Telecom sector, Broadband, Mobile, Internet usage, Internet services, eGovernment, eC

some key

of the P!

ce, eBusil ICT Skills,

Consult the list of indicators, their definition and sources
Entire dataset metadata and download services

5

Get Involved

Log in Newsroom Blog

© Copyright 2013 European Commission

Development). These indicators allow a comparison of progress across European countries as well as over time.

and

Have Your Say

online engagement platform
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The digital agenda & IPv4

Objectives

©

4

e the entire EU to be covered by broadband by 2013.

Pool IPvA...

RIR IPv4 Address Run-Down Model

e 50 % of the EU to subscribe to broadband above100 Mbps by 2020 & 7 ; f 1 T —

APNIC e

e the entire EU to be covered by broadband above 30% by 2020

ARIN e
RIPENCC e

* 50 % of the population to buy online by 2015 N B A S o pene —

20 e ]

e 20 % of the population to buy online cross-border by 2015
e 33 % of SMEs to make online sales by 20155

RIR Address Pool(/8s)

o the difference between roaming and national tariffs to approach
zero by 2015 °

: e

e to increase regular internet usage from 60 % to 75 % by 2015, and meme  mo w0 me  me mw  mn o w
from 41 % to 60 % among disadvantaged people.

e to halve the proportion of the population that has never used the
internet from 30 % to 15 % by 2015

e 50 % of citizens to use eGovernment by 2015, with more than half
. I
returning completed forms v
I
e all key cross-border public services, to be agreed by Member
States in 2011, to be available online by 2015

e etc.
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IPv6é scoreboard

® 00 "/@Digital Agenda Scoreboar: x \—\ \ ©

€ - C A |[) digital-agenda-data.eu/datasets/digital_agenda_scoreboard_key_indicators/indicators#Internet-usage 4“'527‘ ! U 8

>

cards/modems/keys only Notes: null
Internet usage
IPv6 readiness of most visited websites  IPv6 readiness - websites having a Definition: IPv6 ready websites are those having at least one AAAA in their DNS ~ EC - IPv6 Observatory
AAAA coverage in DNS records (as % of  records (means the website is visible/can reply to users having an IPv6
most visited websites) connectivity). Tests are done every trimester through a script run by the IPv6

Observatory study on the 1 million most visited websites list provided by Alexa.
Websites are attributed to countries on the basis of their main operation location

IPv6 readiness - websites having a AAAA coverage in DNS records (as % of most visited
websites)

Quarter:2013-Q4
5

1

Data provided by the
IPv6 Observatory

“
§10 )
@
o
o
=
S )
X 5

//digital-agenda-data.eu

. http

X of R R & o (o) 2 > 2 2 (o) N 3 ) SR > > R >
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Websites with AAAA (%)

IPvé scoreboard (evolution)

IPv6 readiness - websites having a AAAA coverage in DNS records (as % of most visited websites), as available on the EC Digital Agenda =

Scoreboard
Source: Alexa (TopSites,http:/ /www.alexa.com/topsites) - inno (védemon)
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CGN (1/3)

® Carrier Grade NAT is positioned between a private
and public IP network and uses non global, private IP
addresses and a public IP address for translation.

® Main and only avantage:

© CGN allows sharing addresses among a large pool of
addresses of internet consumers.

© However, some applications and services might not
function correctly or might even break behind CGN.
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CGN (2/3): impacts

Minimal impacts Average impacts Significant impacts

Advanced Internet apps

Mail 5 ’ IoT, Cloud
& (HTMILS APIs, Google Maps..) oh HoU
W ing (simpe
eb brOWSI.ng (simpe | Voice over IP End-to-end apps
websites
Social networking
Instant messaging Multiplayers games

services

..................................................................................................................................................................................................................................................

Access to home resources

Single player games (media, PVR...)

This table is not exhaustive, but gives a few examples of CGN impacts
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CGN (3/3): cost

® CGN introduce a high cost on every layer: hardware,
maintenance, support...

S s | vers | s | s

$18,000 $18,000 $18,000 $18,000 $18,000 CAPEX (depreciation)
$10,000 $10,000 $10,000 $10,000 $10,000 OPEX
$18,280 0 0 0 0 Customer support
$365,600 $365,600 $365,600 $365,600 $365,600 Lost revenue
$411,880 $393,600 $393,600 $393,600 $393,600 TOTAL: $1,986,280

Source: « Internet Access Pricing in a Post-IPv4 Runout World ». Lee Howard, Time Warner Cable

« For an ISP whose typical support call cost is $20, the increased support cost of CGN is $18,280 per 10,000
users. For an ISP whose average revenue per unit (ARPU) is $400/year, the total revenue lost to CGN is
$365,600 per year per 10,000 users. »
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Side effects

® Positive

© Gandi, a French hosting companies, provides IPv6-only
server with a 17% discount (as compared to server with
IPv4 and IPv6)

© Market places for IPv4 addresses brokerage
® Negative

© SA46T-AS add IPv4 address sharing function to SA46T.
So, SA46T-AS enable many host to share single IPv4
global address.

© CGNs
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Conclusions

® Now all actors are convinced about the need to move forward in deploying IPv6

® IPv6 deployment:
@ is still low but progresses can be clearly seen

® real usage remains negligible in comparison with IPv4 (and prompted by US
companies)

© when looking beyond AAAA monitoring, figures are very low

® On the ISP side
® IPv6 is present in the core networks but difficulties arise on the access part
® ISP are internally deploying IPv6

® Pool of trained people (with IPv6 competences) exists

® IPv4 shortage brings side-effect (positive and negative, some unforeseen)
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More information

@

Study’s website: http://www.ipvéobservatory.eu

©

Monitoring tool: http://véedemon.ipvéobservatory.eu

e 00 IPv6 Observatory | IPv6 worldwide monitoring study ™ 800 Vv6DEMON "
[ Lecteur ] @ + | € vedemon.ipv6observatory.eu ¢ |ylecteus m

vBDEMON Figures Reports About Sign in with Google

THE STUDY INDICATORS  REPORTS PARTNERS CONTACT

v6DEMON

| [‘search | 2 You've reach the home of v6DEMON.

Search the site
|

New report published
Posted on 11/12/2013 by Fabrice Clari
A new report, highlighting results from the 2013 Global IPv6 Deployment Monitoring Survey, Workshop VBDEMON is the main tool used for the IPv6 observatory study financed by the European Commission

as been published. Read me in the public reports area. 7 and conducted by inno, University of Luxembourg and Beijing Internet Institute.
IPv6 trends [ i Y ¢ e

0 Comments | %
14 October 2013, Athens Learn more on the study website 8 Check the IPv6 deployment status

Deployment status at

Observatory outcomes to be presented European and

worldwide levels,

at the European Commission end of trends and perspectives
December 2013 Presentations

W —
Posted on 04/12/2013 by Fabrice Clari areav; ]“?(‘P,I%_T’ () Sign in Interested in providing IPv6 monitoring data?
L X fO r dOW I'Iv| oad' o You can get connected by using your Google account. Once  The IPv6 Observatory collects information on its own but also uses
:;t;rpt:gp):c:i':egfalx 6 ﬁd:apllwt;?::’:or:i?:;?mﬁ’;:ehi::dzttte::'Emg:Er::eg:‘ﬁ?:;ir;i' (t)rner;gz hetpi//ipvéobservatory.eu/ipvé-trends / logged in, you'll get the chance to generate the Javascript existing data. If you have relevant IPv6-related deployment statistics,
17th of December 2013. code to monitor IPv6 connectivity from your website. Sign in please get in touch with us through the contact form on the study main
with Google. website.

Presentations will cover: Monitoring IPv6

o o You can also create an account directly on the website.
connectivity Y

e |Pv6 Observatory: study overview
o |Pv6 deployment: trends and perspectives
o Still IPv4 versus IPv6 well deployed

Contribute to our
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f.clari@inno-group.com
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