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1. Quantitative Perspectives

“In God we trust. All others must bring data.”
W. E. Deming
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Perspectives @

Questions We Ask Data Collection

What is the level of IPv6 *|Pv6 address assignments

adoption? *BGP advertisements
*Enablement of user access
*User access information

What are the IPv6 adoption *Historical data
trends? *Curve fitting
*Correlation with other trends (jobs)

What is the level of website *DNS records
IPv6 enablement? *Reachability tests
*Advertised offerings

How good is the IPv6 *Operational Data
enablement?

nephosé



Adoption Accounting — Interesting Stories

&

Romania
IPv6 overall deployment: 78.05%
Detail: Prefixes : 55.7% | Transit AS : 47.81% | Content : 46.02% | Users : 8.74%

oo
I iint)
United States of America

IPvb overall deployment: 44.79%
Detail: Prefixes : 41.88% | Transit AS : 58.66% | Content : 47.08% | Users : 2.46%

France
IPvE overall deployment: 62.33%
Detail: Prefixes : 46.24% | Transit AS : 68.31% | Content : 48.47% | Users : 5.11%

India
IPvE overall deployment: 36.61%
Detail: Prefixes : 13.96% | Transit AS : 70.43% | Content : 51.94% | Users : 0.24%

Brazil
IPvE overall deployment: 28.59%
Detail: Prefixes : 18.26% | Transit AS : 34.89% | Content : 52.79% | Users : 0.04%

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



Adoption Trends — Interesting Trends

» Percentage of IPv6 users 5.30 | March 02, 2013

Germany:
1.75% ~ 1M users
450% over 6 month !

« Parcentage of IPv6 users 1.75 | March 17, 2013

France:
5.3% ~ 2.7M users

22% growth :

|
JJJJJ

2.31 % of users =5.7M users

2012 2013

I
AAAAA

1
2015

21]'14
2017 2018 2015 2020 2021

Courtesy, Cisco 6lab: http://6lab.cisco.com/stats/
c.f. IPv4 exhaustion: http://www.potaroo.net/tools/ipv4/plotvar.png
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Adoption Trends — Correlations

Job Trends from Indeed.com
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m 6 Courtesy: http://www.indeed.com



IPv6 Enablement — Internet Edge
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5 ) THE FUTURE IS FOREVER
SIENSS)  WORLD IPV6 LAUNCH - 6 JUNE 2012

”,
g W

MORE OPERATORS, MORE IPV6 - 2013 OFF TO A

FLYING START
Posted on March 26, 2013 by Mat Ford

Czech Republic

% of WEB Pages Available over IPwB: 51.6% | number of sites: 73 / 500
Others: In developmentftest : 0.63% (9/500) | Failing : 6.74% (2/500) | &

United States of America

% of WEB Pages Available over IPvE: 46.56% | number of sites: 27 / 500 |
Others: In developmentftest : 1.21% (5/500) | Failing : 0.05% (2/500) | Hl:'

/r <
T pina
% of WEB Pages Awvailable over IPvB: 6.59% | number of sites: 11 / 500
Others: In developmentftest : 23.91% (5/500) | Failing : 10.82% (2/500)

India

q % of WEEB Pages Available over IPvG: 53.96% | number of sites: 33 / 500
Others: In developmentftest : 0.24% (4/500) | Failing : 0.15% (4/500) | Nc

o —TTTT

Brazil

% of WEB Pages Available over IPvG: 55.28% | number of sites: 66 / 500
Others: In developmentitest : 0.5% (5/500) | Failing : 0.26% (2/500) | No1
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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

nephosé



2. Operational Data

“You cannot manage what you cannot measure.”
Bill Hewitt
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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

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

nephosé



How Do We Collect the Data?

hitp:/www.cisco.com
Score

95%:

# Tools

= World Effectiveness

1} Settings

North America B - . et T
Soore IFvE Perf IPv4 Perf t * —

Global IPv6 3 ms sec
AODHOn 1007 2092 1.16%
usa 44%
Romania 78%
France 62% u ms me
Slovenia 43% 947, 475% 5652
Japan 43%

Europe
Score IPvG Perf IPv4 Perf

Internet core  65.75%
Global content  44.05% Score |Pvé Perf

T 1007 2.21°%

. 4 Powered by Leaflzt

Discover how your > |

country compares

il
cise 2 Alarms

.® http://www.v6sonar.com
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Issues — DNS Yahtzee @

g ‘5

Atlantic
T Ocean
S :

J goes to Europe




Issues — Loosing IPvb Access to Some Resources

No IPv6 Access to

Static Content

Chicago
Frankfurt

Hong Kong

London

San Jose

Singapore



Issues — Hosting and Transport

locations

Chicago \

Frankfurt N

Hong Kong x
San Jose —

Peering Issue

Degrading




Issues — Going Down IPv6 vs IPv6/IPv4

http:/ /www.nephos6.com

Erratic IPv6 behavior
... for 2 days

N Updated: Mar 16 - 06:14:54 AM )

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
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Federal Space Data

&

* |Pv6 adoption driven by Mandate (OMB 2012)
* |Pv6 Enablement tracked

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

» Selected 50 agencies listed “GREEN” for IPv6 enabled web

service

* Took 2x 24hours samples

- Detailed IPv6e & DNSSEC Service Interface Statistics for 2013.04.16 -

Mail Web DNSSEC

DNS

Domain Organization
qow.404. Securities and Exchange Commission
gov.9-11commission. Mational Archives and Records Administration
gqov.911. Department of Transportation
gov.21icommission. Mational Archives and Records Administration
aov.aapi. Department of Education

gov.abandonedmines.

Department of the Intericr

aov.abilitvone.

Comm for People Who Are Blind/Severly Disabled

gov.abme.

American Battle Monuments Commission

gov.access-board-members.

U. 5. Access Board

gov.access-board.

U. S. Access Board

gov.acf.

6

CDepartment of Health And Human Services



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
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IPv6 Effectiveness 24 Hours Profile — Very Good D

Global Effectiveness
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Avg Performance 24 Hours Profile — ...
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|IPv6 Effectiveness 24 Hours Profile — ...

Global Effectiveness
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IPv6 Effectiveness 24 Hours Profile — DHS @

Global Effectiveness
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DHS Case Study — DNS

© Dashboard

“% DNS

# Tools

ed340.dscg.akamaiedge.net

history

traceroutes

http

Optional List of Name Servers

smip

‘ San Jose

= DNS

type it
AAAA 20
ABAA 20
A 20

2600:1407:9:1:8a00:0:0:1074

2600:1407:9:1:9300:0:0:10f4

Input a URL to spot check the types of records returned by a DNS query on that
target

priority

9. teabac |




DHS Case Study —

Geography

Global
Score Uptime Alarms
Yo
100%, 0
North America
Score IPvE Perf IPvd Perf
100%, 338m: 2.5%¢
Europe
Score IPvG Perf IPv4 Perf
100% 490" 6.463%=¢
.
Asia
Score IPvG Perf IPvd Perf
100% 1.5635¢° 4.64s2¢

Global
Score Uptime Alarms
93% 0
North America
Score IPv8 Perf |Pv4 Perf
%
92°a 427& 2722
Europe
Score IPv8 Perf |Pv4 Perf
%
947% 3942 8.89%
Asia
Score |PvE Perf |Pv4 Perf
%
957 161 451K

| http:itwww. dhs.gow

World Effectiveness

Powered by Leaflet

I http://www.dhs.gov

= World Effectiveness




DHS Case Study — More Geography

Global

Score Uptime Alzrms
%
875 0
North America
Score IPvE Perf IPv4 Perf
9% 368% 252
Europe
Score |PvE Perf IPv4 Parf
%
86 4324 4372
Asia
Score IPv@ Perf IPv4 Perf
%
1007 175 482%
Global
Score Uptime Alzrms
%
59+ 0
North America
Score IPvE Perf IPv4 Perf
%
100 4212 850™
Europe
Score IPv& Perf IPv4 Perf
%
50+ 308%™ 3082
Asia
Score IPvE Perf IPv4 Perf
Y%
46 1.7 1.35<

.

| http:/iwarw.dhs.gov

= World Effectiveness

hitp://warw.dhs. gov

= World Effectiveness




Gov Websites IPv6 Deployment Observations D

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
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|IPv6 Effectiveness of Tested Gov Websites

&

0-50% IPv6 Effectiveness IPv6 Effectiveness 90 100%
10%0 ‘ 12%
/ Increasing Expectations \\/
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4. Conclusions

“Not everything that counts can be counted, and not
everything that can be counted counts.”
Albert Einstein
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&

 What is the ROl of your IPv6 enablement?
e 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)

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

nephosé




e: chip@nephosb6.com

P: (919)599-5666
W: Www.nephos6.com




