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World IPVv6 Launch www.worldipvelaunch.org

THIS TIME IT’S FOR REAL

*6 June 2012 is the kick-off date
Regular business operation with IPv6
*|Pv6 “on by default” is the new normal
=Commercial IPv6 at scale by year-end




World IPVv6 Launch www.worldipvelaunch.org

When?
= 6 June 2012
What?

= |PVG6 is part of Regular Business, on by default, no special
configuration necessary for anyone anywhere

Who?

» Access networks, home router vendors, websites from around the
world participating, please join — www.worldipv6launch.org

Why?

= Acceleration: those already planning to roll-out IPv6 should
accelerate their plans

= Adoption: those who don’ t have plans yet, it’ s safe now,
please start

= Definition: industry leaders are establishing IPv6
as the new normal




World IPv6 Launch: Access Networks

Who?

= ATT, Comcast, Free, Internode, KDDI, Time Warner Cable, and
XS4ALL initially

= Additional networks are welcome to join, see:
www.worldipv6launch.org

IPv6 becomes part of Regular Business now

= New subscribers get IPv6 on by default after 6 June 2012

= No user config required

= |Pv6 usage will depend on home networks, home equipment, etc.

= But 1% of visits to big websites from participating
networks needs to be done using IPv6 by 6 June

= This will be measured by the big participating websites
and displayed on the World IPv6 Launch website




World IPv6 Launch: Home Router Vendors

Who?
= Cisco and D-Link initially

= Additional home router vendors are welcome to join, see:
www.worldipvelaunch.org

IPv6 becomes part of Regular Business now

= Majority of products shipping with IPv6 on by default

= No user configuration is required to use IPv6

= V6 interoperabillity verification by UNH-IOL (and others?)




World IPv6 Launch: Websites

Who?
= Facebook, Google, Microsoft Bing, and Yahoo! initially

= Others are welcomed to join, see:
www.worldipvelaunch.org

IPv6 becomes part of Regular Business now
= |Pv6 is enabled on the main website

= No IPv6 specific URLs (www.ipv6.example.com) or mirror
sites

= |Pv6 enabled users will use IPv6 without doing anything

= The World IPv6 Launch website will have
a reachability dashboard similar to what
was used in 2011 for World IPv6 Day




Internet Society Deploy360 Programme

http://www.internetsociety.org/deploy360/

« IPv6 and DNSSEC knowledge base including
tutorials, case studies, training resources, etc.

« Content specific to:
* Network Operators
 Developers
« Content Providers
« Consumer Electronics Manufacturers

 Enterprise Customers

Blog posts

Social media integration
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How do we get to 1% actively using
|IPv6?

Each block represents 100,000 users.

[1% = 100,000 |
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Home Router Participation in World IPv6
Launch

Timothy Winters
April, 2012



IPv6 World Launch

Home Routers Manufactures

= Completing the Interoperability portion of the CPE Logo
will get you on IPv6 World Launch list.

« http://www.worldipv6launch.org/participants

= Must pass every mandatory test case to be included as
a participant in World IPv6 Launch.


http://www.worldipv6launch.org/participants

IPv6 CE Router Event

The UNH-IOL is hosting a CE Router Event April N2>
IPv6 Ready CPE Interoperability Test Plan is executed.
Whitepapers discussing technical discoveries

= DHCP Issues

= |[SP Prefix length issues

= M/O Flag

= Forwarding Loops



http://www.iol.unh.edu/services/testing/ipv6/grouptest/white_papers/CPE_IPv6_Event_Whitepaper_Nov_2011.pdf
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IPv6 @ Yahoo

Tony Lam<tonylam@yahoo-inc.com>
Jason Fesler<jfesler@yahoo-inc.com>

Agenda:

Motivation for IPv6

World IPv6 Day Recap, 2011
World IPv6 Launch, 2012

YaHoO!

Yahoo! Presentation



Motivation for IPv6
Why not just rely on Carrier Grade NAT (CGN)?




Photo by USG via Wikimedia Commons
http:/tinyurl.com/3whv8j|
Public Domain
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“The Internet Is a
series of tubes.”

- Senator Ted Stevens
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“The Internet Is a
series of tubes.”

- Senator Ted Stevens

Photo by USG via Wikimedia Commons
http:/tinyurl.com/3whv8j|
Public Domain

Photo by Horia Varlan - http://flic.kr/p/7vEZW 1
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« Capacity: CPU, NET

NAT is expensive.
- Why buy more than you have
to?

Network Address Translation

SRR okl e NN~



* Capacity: CPU, NET
* Port Exhaustion

‘.

TCP source/destination
IP+port reuse limited over
time

Network Address Translation

SRR okl e NN~



* Capacity: CPU, NET
.+ Port Exhaustion
EH  Geo Location

Local news, weather, movies




* Capacity: CPU, NET
* Port Exhaustion

E * Geo Location

« Abuse - Bad Guys
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This is how NAT
abuse will be

~ handled by content
providers.

e W | W LW

-
BAU% AR B Network Address Translation ; - ,
G i :
5 A000 yset® 3 A e 7 5 . :



Rt el &)
-

NAT is a reality, and
- we must learn to
cope...

Adopting IPv6 will
| limit the NAT shared
IP pain long term.

Network Address Translation S

Photo by Jason Fesler - http://flic.kr/p/thomR L7



World IPv6 Day 2011 Recap




e Global event coordinated
the Internet Society

* Major content providers
enabled IPv6 access on their
“front door” for 24 hours

— Sites accessible via IPv4 + IPv6
* “Test flight” for IPv6 on a
broad basis

— Motivate industry to move
forward — Break the
chicken/egg cycle

— Real world smoke test — what
you can’tdoin alab

— Test included real end users

World IPv6 Da%—June 8th 2011
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Traffic Server (Proxy)
translated HTML for IPv6 users



Some risk involved.

Photo by The Fayj - http:/flic.kr/p/vsocr




At the time: 50+ out of these
. users had IPv6 er%igd a
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The grandstand of the Camp Nou
Photo by Jack Pollock; public domain S
http://en.wikipedia.org/wiki/File:Grandstandcampnou.jpg



Customer Outreach

An issue has been detected with your computer's IPvG compatibility. Visit Yahoo!'s IPv6 help center to leam what this means. Close ¥

/ Web ] , : L o
‘YAHOO-’@ ‘ Web Search See Y! Search Direct™=™

_ : 1y : . i
Explore ! San Jose @& My vahoo!  Mobile =4 Hi, Shanying Have something to share? | Sign Out | Page Options

 Real time detection of “Broken” Users, with a
“Window Shade”

e Search results advertising based on keywords

* Traditional PR
e Social channels, blogs

Yahoo! Presentation 32



New User? Register Sihl & I p Pa g@mm.- HMVgeit h I PV6ahI B$E Ee®

YAHOO!@; HELP Q Search Web Search

“ IPvé Help Topics @ Community

1.2 million page views
400k distinct users
38 translations

IPV 6 Learn more about IPvG readiness

p—

= )= Hithere! Find your answer now

s Search Help
IPv6 Help Topics Top IPvE Questions My Help
Are You read}" for [P4? Start IPvE Test Sign In Fargot your ID or pasaward?
Prass the buttan to stat the test. Sign into see your account information saved

. . articles and rmore.
What is IPvE and why is it necessary?

What is Warld IPvB day?

Will IPvE becorne a permanent change on
June 8, 201172

What other companies are participating in Other IPv6 information sites
Warld [P day?

# RECENT SEARCHES {0}
# RECENTLY VIEWED (0}

Intemet Saciety (150C)
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What Happened on World IPv6 Day?




What we feared.

'.";mt-’lﬂd_.-,.
Photo by Peter Hamer via Flickr
http.//creatlvecommons.org/llcenses/by-sa/Z.O/deed.en




Reality.
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" Photo by CountryLemonade (arrett) via Flickr

http://creativecommons.org/licenses/by/2.0/deed.en

Ulse Dec 2012



Few supbo

« About 10 calls to
Yahoo! Support

e Some ISPs

reported few or
no calls

Yahoo! Presentation



Practice makes perfect.
For a major change, schedule one or more test runs.




Yahoo! Prese

Results for Y! at a peek

Over 2.2 Million users served via IPv6
Over 1 Million visits to Y! IPv6 help pages
Ratio of users served via IPv6:

* Peak =0.229%

* Average =0.168%

France led the pack with over 3% IPv6-enabled users! Thank you
Free.fr!

US was at 0.35%
Breakage stats now at 0.022%

ntation 40
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Photo by lain Fergusson via Wi
http://en.wikiped
http: /lcreativecommons. org/hcenses/by/Z 5/deed.en







Percentage of IPv6-reachable Participants

100

75

25

A large number of IPv6-day
sites remained dual-stack after
the event.

http://gigondas.dh.bytemark.co.uk/3days.html

Yahoo! Presentation

43




Even the politicians are paying
attention.

Photo by Mgimelfarb via Wikimedia Commons
http://tinyurl.com/6v6uvt7
Public Domain

Photo by USG via
Wikimedia Commons
http://tinyurl.com/3whv8jl
Public Domain
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We need more than just a
World IPv6 Day.



6/6/12:
Turn it on,
Leave it on.

http://www.worldipv6launch.org

4/11/2012 46 Yahoo! Prese
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Launch Properties 6/6/12
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4 iPhane factory 09 Taco Bell beoakfast

DS Farris Buelier 10 Solar power

\..r

Teenagers Iaunch Lego man into space

video showcases their $400
scionce project. How they did it » FILE YOUR FEDERAL
TAXES FREE

ONLY TURBOTAX HAS ONE-ON-ONE

EXPERT ADVICE FOR EVERYONE
BY PHONE AND CHAT - FREE

PREPARE, PRINT TSR
& E-FILE FREE FOR Dby Wy Yahoo! g

A BB ¢ Ot i varos.com o :

oo Unar? el | Sgu e | ey . | & " v ) Do Your Taxes Free
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MUST-SEE VIDEOS ON YAHOO!

My YaHoO!
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« Wornan gets life in pr oga chathing shop murder

MOST POFULAR - WORLD »

UK police arrest Murdoch tabloid staff,
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yimg.com

Static images,
JavaScript, and
CSS on most V!
pages will
automatically
become IPv6
accessible as part of
the World IPv6
Launch.

Yahoo! Presentation

Yahoo! CDN 6/6/12

Monday, November 28, 2011

SIGN IN
New here

Search

Sign Up

CYBER MONDAY DEALS! Get ready to shop.

YAHOO! SITES &
Mail

& Autos

Dating

Finance (Dow ;)
(o6 Flickr

i Games

D Horoscopes
m Jobs « Short-lived Favre rumor
« Ref messes up OT rule

3l Y . PRI £ | B o
E@Eiemems \—;_’| Resources '@Network’ “J‘Scripts @Tlmelme C Profiles gAUdIIS L‘ﬁConsole

Name

TRENDING NOW

01 Melissa McCarthy
02 Bank bailout

03 Tallulah Willis

04 Eat More Kale
05 LCD televisions

, AL )
Tim Tebow makes football history

The Broncos quarterback pulls off something
in a wild win that hasn't been done since at

Size Time

Status ¥
Path Method Text W Transfer | Latency e 14.67s 22.01s 29,355
| ybang 22 111908.gif 304 4698  224ms
9." an GET : text/pl.. o o (]
Ul
.';_{ img_c3e3d79b.pg |10 /1 vimg.com/a/i/ww/met/mod/ SngB ZYms ®
—= lyimg.con nnt/fybang_22_111908.qif 1558 | 277
» | 92x55lowmh;j74g.gif 304 2.03KB  266ms z
Sl — o NGET NetMod text/pl... iy coms | @
ahoo-logo-sm-png8.pn 304 7438 263ms
} ‘y ,g pnaspng GET oty text/pl... 155 (@]
—J Lyin Y mages/ww/r Not Mod 63m
| combo 200 ) 380.04KE  75ms
‘ fesasse GET applic... 7
bc_2.0.5.js 304 1.93KB 56ms
GET text/pl...

06 Online piracy

07 Melissa Kellerman
08 Forex trading

09 Gift baskets

10 Flu shots

36.68s 44.02s

51.36s




Committed IPv6 Proxy Locations —

Traffic Server (Proxy)
HTML (launch properties) + Images, CSS,
JS



Fy_tpndpd_Cusj'_ameLDJ_u'_teaah

it IPwE Complance

WY i, Sanchan Sagn Dul | Opbons = | Help = Make 1! My Bomepage

SarioOlmaL —

WHAT'S HEW INBCOL [ 104)

- B RO SUBIECT DAIE = i

Ensure uninterrupted access to the Web. Confirm your IPv6 compliance. Close |«

{'i Make Y! your homepage Web

YAHOO!@ ‘ Search

 Windowshade deployed to more sites

 Same outreach channels as Flag day

Yahoo! Presentation 50



} ® Hi, Tony ~ | SignOut | Options + | Help ~

More sites to come!

YaHOO! MALL

WHAT'S NEW

View your
2012 Credit Report

£ Inbox ¢
Ll Conversations

Drafts

Sent
\J Spam 2 1
7 Trash it
v Smart Folders
& Email from Contacts
» Folders &
» Top Contacts
» Facebook Friends N

» Applications

| G vomyomons | ([T SO

INBOX (1022)

Compose Message v

No messages from .\
contacts. )
Click the link beiow 10 go to your Inbox, o

stay a while to see what's here on What's
New.

Your Inbox »

1 2
56789
12 13 14 15 16
1920 21 22 23
26 27 28 29 30

Yahoo! Presentation

W What's

Preview Mall w/ Y1 Toolbar

A | GoMobie | MyY!

Q

X

Click the link below tcfi

stay a while to see
New.

Your Inbox »

Hi, Tony =

behind the boxes? | YAHOO_’® NEW

Video Photos

he
Weather
Channel
weather.com

# Yahoo!

BT Search Web

u.s.

Sign Out | Help

Preview Mall w/ Toolbar

! Yanoo! [ Mall C » @

| Q, Search

|| webSearch

Weather

Citibank® Popmoney*’
Send money to anyone with an email address.
Right from your phone.

Business | World | Entertainment | Sports

Blog Opinion Local Odd News

Comles Waeather

Tech | Politics

Santa Clara Weather Forecasts

Nearest weather station: Santa Clara, United States

Weather > United States = California = Santa Clara

Enter city or zip code:

F|ce

Vitality Site Index

Yahoo! News Only '+

AdChoices [

Easier Banking.
Standard at Citibank.

citibank

Science | Health | Travel | Most Popular

C‘L Add weather on your website

(About RSS - RSS Help)

I

-?50 - 840 _620 - 659

i \
[ Go ) Good 660 -740 (IESERINN 240 - 619
J [ Make this my defautt Yahoo! location: X ] ] A rrecScone con

Curent conditions as of 12:53 PM POT More from Weather.com
c|oudy + Be Flu Free for the Holidays

= + Winter Ski Scenes
Feals Like: 64 °F i » Current Snow Coverage \T'pe o
e 013 in a%’ - « Top 10 Family Destinations tls:nn:{
Humidity: B7 % . = + Flu Qutbreak Map weather.com

[T
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4/11/2012

- Skl Canditinns

51



</ppt>

Tony Lam <tonylam@yahoo-inc.com>
Jason Fesler <jfesler@yahoo-inc.com>
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Appendix




Example Causes for Broken Users
, * |ncorrect

Addresses
e Bad Routes

e Good
Routes, Bad
Performanc
e

 Good
Routes,
Dumb
-irewalls

Photo by hipster librarian - http:/flic.kr/p/AR8Abp
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Timeouts until IPv4 fallback

e Windows:
21 seconds

per AAAA
e Linux:
21 seconds

~* OSX:
| 75 seconds

.“. A .I" ‘:}‘\;'-.:' o v it - . per AAAA
e
* iPhone,

o Y [ iPad:

Photo by Warby - http:// Ic.kr"/p/62n3eY N O fa I I ba c k
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Test Run #1: 5/31/11, 10:00 PM

intl breakdown for in

Lesson 1:

Monitoring is not the same in a
dual stack environment. You must
check IPv6 in addition to IPv4.

2150 22100 2210 2220 2230 2240 2250 2300 2310

O Santa Clara
H Santa Clara
B India

Root cause: One geo load balancer was not set up with IPv6, failed health checks.
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TAamce: Divia HOY. /111 ".NN NDNA NNT
intl breakdown for u

Lesson 2:
Don’t start something big
and risky at a traffic
inflection point.

13:10 13:20 1330 13:40 13:50 1400 14:10 14:20 1430 14:40 1450

Root cause: People leaving the office, 5pm Eastern USA time.
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VA7 1Ll 1IN AN 1 o ~th 1 112
intl breakdown for uk

Lesson 3:
Have more than one way to
look at your metrics.

1620 1640 1700 1720 1740 1800 1§20 1840 1900 1920 1840 2000 20:20 0 2040 2100 21200 2140 2200

June 7 Pacific (Local)

Yahoo! Presentation 59



1 117 a2l s NI o ]

Fing (RTT) measurements in the last 48 hours, from 'tt120' to Yahoo
as of 2011-06-08 06:20:43 UTC, target: primary site
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Average RTT (msec)

150

100

08:00 12:00 1600 20:00 00,00 0400 0800 1200 1800 20:00 0000 04:00
Time (UTC)

18 %

16 %

14 %

12 %

10 %

8%

2%

0%

Average packet loss

| AvQIPV4RTT —— Avg. IPVERTT ——— Avg. IPvdloss  + Avg. IPve loss

#

http://gigondas.dh.bytemark.co.uk/3days.html
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Fing (RTT) measurements in the last 48 hours, from 'tt120' to Yahoo
as of 2011-06-08 06:20:43 UTC, target: primary site

LU o o o T L B e e B L L S o B B e o e B B

+ +

=TT (Mmsec)

Root cause:
Geo load balancer was reimaged a
week prior to World IPv6 Day.
IPv6 was not re-provisioned as part
of the process.

See again: Lesson 1.

08:00 12:00 1600 20:00 00,00 0400 0800 1200 1800 20:00 0000 04:00
Time (UTC)

TR ekl

18 %

16 %

14 %

12 %

10 %

8%

6%

4%

2%

0%

Average packet loss

| AvQIPV4RTT —— Avg. IPVERTT ——— Avg. IPvdloss  + Avg. IPve loss

#
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Time (UTC)

| AvQIPV4RTT —— Avg. IPVERTT ——— Avg. IPvdloss  + Avg. IPvEloss  x
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1 117 T Arl . ™I~ o _ _ | )8
Fing (RTT) measurements in the last 48 hours, from 'tt120' to Yahoo -
as of 2011-06-08 06:20:43 UTC, target: primary site
B0 rr—rrrr—rr—rrTr T o
Lesson 3:
400 L b ' Have more than one way to
look at your metrics.
350 |
~ 300 F 112%
E 0} {10% @
= 5
[ Root cause: o
. - 8% o))
Geo load balancer was reimaged a o
week prior to World IPv6 Day. {69 3
IPv6 was not re-provisioned as part
of the process. 4 4%
See again: Lesson 1. 12%
e il A
AT el
0! 0%
08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00



Per-hour Breakdown (IPv6
, pageviews)
o N

TEU
M Global
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S
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Q. fl,. b‘. %. %. N’Q. 0. f\/- b‘. b. q). NQ- Q.

Note: Excludes YIJP, YICN
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Per-hour Breakdown (IPv6

. pageviews)
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Note: Excludes YIJP, YICN
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