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1. Quantitative Perspectives 

“In God we trust. All others must bring data.” 

     W. E. Deming 



Perspectives 

Questions We Ask Data Collection 

What is the level of IPv6 
adoption? 

•IPv6 address assignments 
•BGP advertisements 
•Enablement of user access 
•User access information 

What are the IPv6 adoption 
trends? 

•Historical data 
•Curve fitting 
•Correlation with other trends (jobs) 

What is the level of website 
IPv6 enablement? 

•DNS records 
•Reachability tests 
•Advertised offerings 

How good is the IPv6 
enablement? 

•Operational Data 



Adoption Accounting – Interesting Stories 

Courtesy, Cisco 6lab: http://6lab.cisco.com/stats/ 



Adoption Trends – Interesting Trends 

Courtesy, Cisco 6lab: http://6lab.cisco.com/stats/ 

c.f. IPv4 exhaustion: http://www.potaroo.net/tools/ipv4/plotvar.png 

Germany:  

1.75% ~ 1M users 

450% over 6 month ! 

 

France:  

5.3% ~ 2.7M users 

22% growth 

USA: 
2.31 % of users = 5.7M users 

450% growth 

http://6lab.cisco.com/stats/
http://6lab.cisco.com/stats/


Adoption Trends – Correlations 

Courtesy: http://www.indeed.com 



IPv6 Enablement – Internet Edge 



Operational Data – Where is it? 

• What is the performance of the IPv6 infrastructure? 

• What is the user experience over IPv6? 

• How is performance changing over time? 

• What is the geographical perspective on performance? 
 
 

 
 

IPv6 cannot be taken seriously until we start to monitor it 



2. Operational Data 

“You cannot manage what you cannot measure.“ 

     Bill Hewitt 



What Data Do We Collect? 

• Use a global network of agents 

• Measure performance for DNS, PING, Connect Time, Full 
Website download for both IPv4 and IPv6 

• Poll every 2 minutes from all agents 

• One metric for IPv6 performance: IPv6 Effectiveness 

 

  

 

IPv6 Effectiveness = P(Connect over IPv6) * P(Similar UE) 



How Do We Collect the Data? 

Good IPv6 Effectiveness 

IPv6 Better 
than IPv4 

   http://www.v6sonar.com 
 

http://www.v6sonar.com/
http://www.v6sonar.com/


Issues – DNS Yahtzee  

SJ goes to Europe 

Frankfurt goes to US 



Issues – Loosing IPv6 Access to Some Resources 
No IPv6 Access to 

Static Content 



Issues – Hosting and Transport 

Peering Issue 

Degrading 



Issues – Going Down IPv6 vs IPv6/IPv4 

Erratic IPv6 behavior 
… for 2 days 

25 minutes 
long outage 



3. Data on a Market Vertical 

“If we have data, let’s look at data. If all we have, are 

opinions, let’s go with mine.” 

             Jim Barksdale via Alain Fiocco 



Federal Space Data 

• IPv6 adoption driven by Mandate (OMB 2012) 
• IPv6 Enablement tracked  

http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov 
• Selected 50 agencies listed “GREEN” for IPv6 enabled web 

service 
• Took 2x 24hours samples 

http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov
http://usgv6-deploymon.antd.nist.gov/cgi-bin/generate-gov


Avg Performance 24 Hours Profile – Very Good 

    IPv6                IPv4 



IPv6 Effectiveness 24 Hours Profile – Very Good 

    Global           North America            Europe           Asia 



Avg Performance 24 Hours Profile – … 

    IPv6                IPv4 



IPv6 Effectiveness 24 Hours Profile – … 

    Global           North America            Europe           Asia 



IPv6 Effectiveness 24 Hours Profile – DHS 

    Global           North America            Europe           Asia 

4/11/2013 

4/15/2013 



DHS Case Study – DNS 



DHS Case Study – Geography  



DHS Case Study – More Geography  



Gov Websites IPv6 Deployment Observations 

Self 
22% 

CDN 
58% 

SP 
20% 

IPv6 Infrastructure 

• Most IPv6 enablement is via CDN or CDN/ISP 
• Self deployments have the highest IPv6 Effectiveness and the 

most stabile IPv6 performance 
• On average, the poorest IPv6 Effectiveness was for CDN 

based sites. CDN/ISP  IPv6 enabled sites do better 



IPv6 Effectiveness of Tested Gov Websites 

80-100% 
28% 

50-80% 
62% 

0-50% 
10% 

IPv6 Effectiveness 90-100% 
12% 

70-90% 
32% 

0-70% 
56% 

IPv6 Effectiveness 

Increasing Expectations 



4. Conclusions 

“Not everything that counts can be counted, and not 

everything that can be counted counts.“ 

          Albert Einstein 



• What is the ROI of your IPv6 enablement? 
• Just because we put in AAAA records and enable IPv6 access 

it doesn’t mean the work is done 

• The IPv6 Internet Edge enablement is not production ready 
until we start monitoring it 

• We need IPv6 specific metrics 

• We need to drive the stake holders (Service Providers, Cloud 
Providers, Hosting Providers) 
 

     A poorly performing IPv6 enabled website means poor, if not 
negative ROI. It is time we take IPv6 seriously! 



e:  chip@nephos6.com 

p:  (919)599-5666 

w: www.nephos6.com 


