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1. Introduction

« State of the art: IPv4
* Most widely-deployed networking protocol
« reached its limits
« exhausted address space
- IPv6 was designed as solution

« Goals of the Paper:
« Understand the adoption of IPv6
« No widespread measurement available
« Only single perspectives are available
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2. Measurement Metrics
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3. Datasets

Dataset

Time Period

Recent Scale

RIR Address Allocation

Jan 2004 — Jan 2014

~18K allocation snapshots (5 daily)

Routing: Route Views

Jan 2004 — Jan 2014

Routing: RIPE

Jan 2004 — Jan 2014

45,271 BGP table snapshots

Google IPv6 Client Adoption

Sep 2008 — Dec 2013

millions of daily global samples

Verisign TLD Zone Files

Apr 2007 — Jan 2014

daily snapshots of 2.5 million
A+AAAA glue records

CAIDA Ark Performance Data

Dec 2008 — Dec 2013

~10 million IPs probed daily

Arbor Networks ISP Traffic Data

Mar 2010 — Dec 2013

~33-50% of global Internet traffic;

Verisign TLD Packets: IPv4

Jun 2011 - Dec 2013

~ 4.5Bn queries

Verisign TLD Packets: IPv6

Jun 2011 — Dec 2013

647M queries

Alexa Top Host Probing

Apr 2011 — Dec 2013

10,000 servers probed twice/month
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4.1. Addressmg
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4.2 Topology
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4.3 End-to-End Readiness
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4.4 IPv6 Usage Profile
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4.4 IPv6 Usage Profile: Application Mix

Application Dec 2010 | Apr/May 2011 Apr/May 2012 Apr-Dec 2013
IPv6 IPv6 IPv6 IPv4 IPv6 IPv4

DNS 4.75 9.11 4.09 0.14 0.33 0.22
SSH 0.56 3.73 2.65 0.11 0.27 0.20
Rsync 20.78 511 2.65 0.00 0.13 0.00
NNTP 27.65 5.84 1.03 0.13 0.00 0.25
RTMP 0.00 0.05 0.11 2.39 0.00 2.74
Other TCP - -| 18.72 3.20 1.66 4.08
Other UDP - - 1.73 11.90 0.27 2.82
Non-TCP/UDP - - 4.94 14.10 2.11 20.21

Johannes Zirngibl (TUM) | Seminar — Internet Measurement | 18. May 2017 10/12



5. Conclusion and Limitations

« Detailed taxonomy to measure and compare |IPv6 adaption
« Main results:

— IPv6 is growing
— IPv6 utilization has shifted
— Geographic adoptions differ

« Limitations:
— Mainly data from high level ISP
— Most of the data from US/Europe
— Social, behavioral and economic factors missing
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