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[Pv6 Global Connectivity — Talk Outline

= IPv6 at Hurricane Electric (1 keep it short and sweet!)

- Why do we need IPv67? (Just kidding — I'm assuming that!)

= Is the IPv6 routing table ready for the real world?

= Can you motivate people to implement IPv6?

= Should we panic or be happy?
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Hurricane Electric

Hurricane Electric
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Hurricane Electric — Roots and History

Founded 17+ years ago - ISP & datacenter operator

1994 — Roots within the Silicon Valley high-tech community

a
o 1999 — Expanded IPv4 network nationwide in the US
o 2001 — Started IPv6 native and tunnel connectivity ( http://tunnelbroker.net )
o 2006 — Full “technology refresh” enabled native dual-stack IPv6 backbone
o 2008 — Became largest IPv6 backbone globally ( > 1Gbps IPv6 traffic level)
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o 2009 — Continued expansion into Asia; enabled IPv6 6to4 & Teredo global service
o 2010 — Added more geographic coverage; expanded IPv6 6to4 and DNS service
o 2011 — Stop talking about IPv6; just talk about the “Internet”
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‘ Hurricane Electric — IPv6 Network Reach

All Hurricane Electric POPs are full IPv6 Native routing and peering
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Hurricane Electric — IPv6 Native Services

Five+ years into native IPv6 network deployment
o Touching on 10+ years of IPv6 on the network

IPv6 native router platform across all POP’s

o All IPv6 BGP customer connections are native

o All IPv6 datacenter customer are native

o Every customer connection is IPv6 enabled by default!

IPv6 dual-stack & native DNS servers
IPv6 dual-stack & native NTP servers
IPv6 & IPv4 public looking glass & route servers

: _ \L Not just “Joe” on Thursdays }
IPv6 hosting services

24/7 NOC with IPv6 expertise
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Hurricane Electric — IPv6 Native Services

= Applied for and got IPv6 address allocation from RIR? 4
= Picked hardware & firmware? ¥~

= Enabled IPv6 (dual stack) everywhere? 4

= |IPv6 peering & global connectivity? 4

= Built IPv6 routing for customer interconnections? v

= Reverse-DNS & other backbone IP layer offerings? v

= Evangelized IPv6 excessively? VvV

= Saw real use from customers? v

= We're done!
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Hurricane Electric mindset — always “yes” to IPv

It's 2011 (and not 2005, 2006, 2007, etc)

o IPv6 capable hardware subsystems are available

o |IPv6 capable operating systems are available

o IPv6 capable open-source software packages are available
o IPv6 capable service providers are available

o IPv6 expertise is absolutely available!

It's 2011

o No reason to say “no” to IPv6 anymore

IPv6 in the peering world requires some actions ...
o ... and there’s no problem finding the answers!
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Hurricane Electric

Why do we need [Pv6?

(Just kidding — I’'m assuming that!)
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IPv6 — Maybe the one-page history lesson

IPv4 IPv6
\% L TOS Total Len A% Class Flow Label
o , — Hop
Identification Flags Frag’ Off n Payload Length NH Limit
TTL Proto Checksum Q
Source Address
A g Source Afidress
/ / Destination Address o
/ / Options S,_
Q
Q
o
typedef __uint32_t in_addr_t; 8 Dgstination Address
struct in_addr { %
in_addr_t s_addr; 0
}
© [ /
struct sockaddr_in { Q -
__uint8_t sin_len; (@) stru_ct in6_addr { ¢ ¢
sa_family_t  sin_family; (0] union {
in_port_t sin_port; _u!nt8_t __u6_addr8[16];
struct in_addr sin_addr; 2 __uintl6_t _ u6_addrl6[g];
char  sin ze_ro[8]; N __uint32_t _ u6_addr32[4];
¥ - (0) }__u6_addr; /* 128-bit IP6 address */
b
1980 =—— |Pv4’s 30 Year Lifespan =—> 2011 > 2777

IPv6 Deployment with tons of space (no end in sight)

IPv4 Deployment — but no additional space
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Hurricane Electric

Does IPv6 have
global coverager
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IPv6 and global deployment worldwide

= IPv6 deployment is everywhere
a2 90+ countries had a “live” IPv6 presence in Jan 2010
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IPv6 and the global backbone story

sauogyoeqg [eqo|o

IPv6 awareness
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IPv6 deployment can be measured

easurement methods ...
via peering?

via bandwidth?
via press releases”?

many ways
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[Pv6 questions to check on global deployment

Is IPv6 supported? (the basic questions)

o Is IPv6 native on all backbones?
o Is IPv6 interconnections/peering prevalent?

o Is IPv6 part of the standard product mix?
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Hurricane Electric

Is the IPv6 routing table
ready for real world use?

Hurricane Electric - DREN IPv6 Day 2011 - Denver Colorado -
16'th Aug 2011 Martin J. Levy - Director IPv6 Strategy Page 16



Basic question: Is IPv6 routing ready?

Theory #1: It's been ready for years...
o Plenty of backbones running v6 routing

o Plenty of v6 inter-backbone peering

o Plenty of v6 talks at conferences

Theory #2: We are not ready yet; but close...
o Still a few gaps in the routing tables
o Still some spotty cleanup’s here-and-there
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Checking global IPv6 routing — graphically!

Showing [Pv4/IPv6 route propagation

Caveat:
- This tool is only as good as its source data.
- IP information is uploaded from RIPE RIS & Oregon routeviews.
- Some views are missing; not all routes and paths are visible.

- NOT based on the Hurricane Electric routing tables.
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00 Hurricane Electric BGP Toaolkit
4 | » || + [ nhttp://bgp.he.net/ ¢ | (Qr Google )

HURRICANE ELECTRI
INTERNET SERVICES

BGP Toolkit Home

Quick Links Home

BGP Toolkit H
5GP Profix Renon | | WWelcome to the Hurricane Electric BGP Toolkit.

BGP Peer Report
Bogon Routes
Multi Origin Routes
DNS Report

Top Host Report
Internet Statistics
Looking Glass
Eree IPv6 Tunnel
IPvE Certification

IPvE Progress

Going Native
Contact Us

You are visiting from IP 78.24.19.100 (bbmounth.site bitbuzz.net)
Your IP is part of the following announcements:

78.24.16.0/21 - Bitbuzz Ltd

Your ISP is Bitbuzz Ltd AS49766

— ASN AS2128
IPv4 address 193.242.111.1
IPv4 block 194.88.240.0/23
IPv6 address 2001:7f8:18:2::4
IPv6 block 2001:7f8:18::/48
— ..etc..
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‘ Example of BGP tools — IPv4/IPv0 statistics

IPV6 and IP4 BGP 00 BGP Peer Report - bgp.he.net
and I‘OUtIng Informatlon + |3 http://bgp.he.net/report/peers#_prefixes

¢ | Qr Google

HURRICANE ELECTRIC —

BGP Peer Report

Quick Links
BGP Toolkit Home

HURRICANB ELECTRIC [ | SR eixReson

INTERNET SERVICES BGP Peer Report

Top Host Report
Internet Statistics

IPv4 Prefixes Announced

BGP Peer Report

: : Looking Glass
Quick Linka Free IPvG Tunnel
BGP Toolkit Home \Pv6 Certification MCI Communications Services, Inc.
BGP Prefix Report IPv6 Progress —= / dibla Verizon Business
BGF Peer Report ing Native NTT America, Ine. AS29
Top Host Report Cogent Communications Contact Us —_— 22743 g
Internet Statistics Level 3 Communications, LLC —r — st AS532
Looking Glass ATAT WorldNet Services 5 share | % icatiors - : ASE453
Looking slass T T T, 2085 S645:
Free IPvE Tunnel mlcmm:mm Inc. Beyond The Network America, Inc.
d/bia Verizon S
:m g;ml—ﬂon ReTN.net Autonomous tem
IFvb Frogress
Going Nati Durrcare Blecric Ire, IPv6 Prefixes A d
Loing Native Global Crossing v Prefixes Announce
Contact Us 250 500 750 1000 1250
Hurricane Electric, Inc.
| f Share |

Tinet Sph
NTT America, Inc. 627

Global Crossing 618
TeliaMet Global Network 419

ASB453
Hurricane Electric, Inc. AS3356
ReTN.net Autonomous System AS1273
AS2497

Tinet Sph
Init Seven AG, Zurich, Switzerland
BIT BV
WV FIBER
Link11 GmbH
Edhs.rl
NTT America, Inc.
cr. Dial Telecom, a.s.

China Education and Research
Network Center

tw telecom holdings, inc.

BellSouth. net

Updated 04/07/201

peuray dbg//:dny
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‘ http://bgp.he.net/ — Available information

IPv4 Prefixes Originated (90 Days)
[\ |
356673 - IPv6 Prefixes Originated (90 Days)
. f
= BGP Prefix Report
Apr 35176

o Prefixes, Networks, Distribution —

= IPv4/IPv6 Prefixes Originated (90 Days) -
= ASN’s with IPv4/IPv6 Announcements (90 Days)
= IPv4/IPv6 Announced Prefix Count by CIDR

I —
3017

I3

= BGP Peer Report R e it
o Adjacencies, Adjacency Histor s e
. J IPv4/IPv6 Adjf!lcenciez 4 w A ”“mj\“ nnnnnn T —
= IPv4/IPv6 Adjacency Count (90 Days) |*' | ———————— "V~ o
o Prefixes, Prefix History % .
= IPv4/IPVv6 Prefixes Announced S VoV R o
= IPv4/IPV6 Prefixes Announced (90 Days) | =% |
o IPv4 Addresses Originated = S
= IPv4 Addresses Originated P = =
= Top Host Report L
o Top Hosts

= Internet Statistics
o Internet Statistics
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¢ M Q- Google

HURRICANE ELECTRIC

INTERNET SERVICES | | |search]|

Select tab for v4 or v6 graphs

AS11164 National LambdaRail, LLC

Quick Links

BGP Toolkit Home

BGP Prefix Report
BGP Peer Report
Top Host Report
Internet Statistics
Looking Glass
Free IPv6 Tunnel
IPv6 Certification

IPvE Progress

Going Native
Contact Us

Peers that see routes

Sl199d JO weajsumop 93s SN0y

Updated 04/07/2010 05:53 PST & 2010 Humcane Electric

ASN originating routes

Hurricane Electric - DREN IPv6 Day 2011 - Denver Colorado -
16'th Aug 2011 Martin J. Levy - Director IPv6 Strategy Page 22



Is IPv6 routing/interconnect/peering prevalent?

IPv6 Prefixes Originated (240 Days)

7736

66% increase in 8 months!

6205

18 26 03 11 15 27 04 12 20 28 08 16 24 01 05 17 25 03 11 15 27 04 12 20 28 06 14 22 30 O

Dec Aug

==
on

http://bgp.he.net/report/prefixes#_prefixes

ASN's with IPvE Announcements (240 Days)
4652

53% increase in 8 months!

15 26 03 11 1% 27 04 12 20 28 08 16 24 01 0% 17 25 03 11 19 27 04 12 20 28 06 14 22 30 O
Dec Aug
http://bgp.he.net/report/prefixes#_networks

==
o

Simple conclusion #1 — “up and to the right”

Hurricane Electric - DREN IPv6 Day 2011 - Denver Colorado -
16'th Aug 2011 Martin J. Levy - Director IPv6 Strategy Page 23



ssssss
AS1273

‘ Is IPv6 native on all backbones? (globally)

o AS7018

AS9002

ssssss

Greee )
G
HE.NET“_ -
W\ e

\ AS9002

Simple conclusion #2 — global routing seems to exist on nearly every tierl backbone

Hurricane Electric - DREN IPv6 Day 2011 - Denver Colorado -
16'th Aug 2011 Martin J. Levy - Director IPv6 Strategy Page 24

pauray dbgy/:dny




IPv6 routing on backbones (the summary)

Classic backbones have (finally) got IPv6
o This is not news to a savvy IPv6 crowd!
o One Tierl backbone only completed this step 12 months ago!

Some backbones still missing some routes
o Uninteresting to multi-homed networks

Expect the trickle-down effect to other networks

Simple conclusion #3 — it took till 2010 for some Tierl backbones to get v6 ready!
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IPv6 measured at via BGP ASNs with IPv6

http://bgp.he.net/ipv6-progress-report.cgi

Networks Running IPv6

We can measure the percentage of networks running IPv6 by comparing the

set of ASes in the IPv6 routing table to those in the combined set of IPv4 and IPVv6.
IPv4 and IPv6 RIBs Last Parsed: Mon Aug 8 01:08:26 PDT 2011 11.6%

12%

IPv4 ASes: 38604

IPv6 ASes: 4471

ASes using only IPv4: 34227
ASes using only IPv6: 94

ASes using IPv4 and IPv6: 4377
ASes using IPv4 or IPv6: 38698

11%
1%
G
B
T

(2]

Percentage of ASes (IPv4 or IPv6)
running IPv6: 11.6%

5%

At

I

2%

Percentage of ASNs running v6

1%

ok

s F 2 % &8 ¢ 5 § 5§ 8 % 5 F 3 F B % 5 %
i § 8 B 8 8 8 § 8 § & & 8 § 8 g &8 &8 £ ¢
Date

v
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Hurricane Electric

World IPv6 Day

(Not just IPv6 Day, World 1Pv6 Day)
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World IPv6 Day and real IPv6 traffic

= World IPv6 Day was about enabling web-based traffic for IPv6

o Focus on content providers
o Web (port 80 & 443 TCP traffic) plotted below

A ‘I"'-""‘;..J‘Ihj"'\.-r" JHL"“";.fLL

Contact he.net for more IPv6 information

World IPvé Day Starts
June 8 2011 @ 00:00 UTC

Post WD Traffic Jump!

_||1".Jl"‘.

\\“[Hl‘p“" J {

T~

N
WA m-ﬂr\-‘uuw?vp;ﬂ'ﬁﬂhIJ,._IL._JJ.'..M,.._,.,_HI B N o

i
|

Ends

.-L,J‘-"

An uf’rer the event |Dc=|< at Hurricane Electric IPv6 bandwidth stats for Wnrld IPv6 Day
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World IPv6 Day and real IPv6 traffic

= Long term win since W6D in IPv6 traffic levels
o That means there are both content and eyeballs in play

World IPvé Day Starts

Ends

June 8 2011 @ 00:00 UTC u

-. !
1 -, P [ =2 S o
' W — — — = - — =7 '#--.___'
m - |'"I L . , H gl S, -t
s L " L o U | -
-

Post W&D Traffic Jump!

Contact he.net for more IPv6 information

An atter the event look at Hurricane Electric IPvé bandwidth stats for World IPvé Day

16'th Aug 2011
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Hurricane Electric W6D and translation traffic

= Yes —there is 6to4 traffic
o Lots of traffic on Hurricane Electric’s backbone!

= Measured on the largest 6to4 global deployment (with Teredo included)
o AMS ASH CHI FMT FRA HKG LAX LON MIA NYC PAO PAR SEA SIN SJC STO TYO

World IPvé Day Starts | Ends
June 8 2011 @ 00:00 UTC

Contact he.net for more |Pv6 information

Hon Tue Wed Thu
biod IPvé bandwidih stats for World IPvé Day
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‘ World IPv6 Day — tunnelbroker.net users

Large jump in interest in IPv6 on W6D

Acgounts Signed Up Last 20 Days
)]

05,03
06,/ T
05,05
0 apel
QG 07
Q6,08
06,/ T
QG110
0e/11
06/1E
06,13
06,/ 1d
0615
06,16
0617
0618
0e,/19
QG20
Q621
06/ 22
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Hurricane Electric W6D — Observed issues

PMTU & ICMP6 blocking

a
a

Heard again and again all over the net
Enabling IPv6 (for the first time) with too-aggressive filtering

Two failure modes

a
a

Pre W6D testing — normally on “ipv6.example.com”
During W6D — affected “www.example.com”

Trigger points?

a
a

Testing from Teredo or 6to4 enabled end-nodes
Real-world tunnels

ICMPG6 re-explained

a
a
a

Teredo requires end-node to respond to a ping to initiate protocol
This breaks classic enterprise firewall/filter setups
Consensus is that elements ahead of server perform this function
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Hurricane Electric

Hurricane Electric’s IPv6 Tunnel Broker
hitp:/ [ tunnelbroker.net/

(IPv6 Tunnels Exist! — sometimes it’s the only way)
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Hurricane Electric — IPv6 tunnelbroker.net

Geographically diverse locations allowing customers

AVAILABLE best routing — coincident with IP peering
AVAILABLE AVAILABLE
BGP
\ ", & AVAILABLE
— e ) AVAILABLE
4 < } % Bap
BGP — & i . *<— AVAILABLE o \\ . ‘ /
’ *
Dol N N
AVAILABLE { BGP AVALLABLE || AVAILABLE R : 3
= 1 *+—— BGP
BGP
AVAILABLE ’
* *
/ .
AVAILABLE
*
*
*
Three step process: . p

1) Go to http://tunnelbroker.net/
2) Setup an account — choose a location
3) Setup your own host or router to allow tunnels
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Hurricane Electric — IPv6 tunnelbroker.net setup

You currently have 1 of 4 allowsd tunnels configured.

# |f you are trying 1o reclaim a unnel simply enter your last IPv4 address here. If
you have any issues please emall ipyi@ne.net.

# If you have an official ASN and wish to setup a full BGP feed, please use this
form instead.

IPv4 endpoint:
{your side of the tunnel)

You are viewing from |F: 218 218.214.2
‘We recommend you use: Fremont, C&, US | T252104.74 ]
Which Server |3 Closest to you?:

o Tayo, JP | 74.82.46.5 |
g Kong, HK | 216.218.221.6 |

o terdam, MWL | 216.686.84.46 |
1 Stopkivolm, SE | 216.66.80.90 )
i Parls, FR | 216.66.84.42 |
nZunigh, GH | 216,65, 80,58
rLongion, LK | 216.86.80.28 ]

o Frankfurt, DE | 216.66.80.30 ]

the, Wi, US | 216,218 208 238 |
t, GA, US | T2E2.104.74 |

oAshourn, VA, LS | 21688222 ]
L ,FL, US| 2089.51.181.58 ]
o Chi |2-::rﬁ.;1 181.2]

Angeles, CA, US | 86.220.18.42 |
York, NY, US [ 209.51.161.14 |

\

Select Global Location
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%3 Tunnel Details - Mozilla Firefox
File Edit Higtory  Bookmarks Tools

View Help

@ Tunnel Details 8

HURRICANE ELECTRIC

INTERNET SERVICES

Tunnel Details Quick Links

Click For Main Page i - Certification
Update Info Account: mahtin Beleisiungel Tunnelbroker

Logout [ Claim Code:

Forums

[ Global Tunnel ID* Local Tunnel ID: @2 IPv6 Blog Posts

Description: MNetwark Map

Looking Glass (v4/vE)
Route Server (telnet)

Combine Tunnels
Create Regular Tunnel

Create BGP Tunnel [ server IPv4 address: 72 SEMERE® | | Global IPv6 Report
[ server IPv6 address: 2001:47 ¢ IPv6 BGP View
[ Cclient IPv4 address: -
B client IPv6 address: 2001:4?0:1%
Transit
Colocation
BGP [ Routed /48: Allocate Dedicated Servars
N [ Routed /64 2001:470: WaNRENe
] RDNS Delegation NS1: ns com
RDNS Delegation N32: ns: om
RDNS Delegation NS3: ns3. om

Configuration

e / — information
Registration Date: Sat, Apr 5, 2008

oD@

xample OS5 Configurations (Windows, Linux, etc.):

< |Linux-net-too|s V|[ Show Config ]

The configurations provided are only example configurations and may be different depending on
the version OS or tools you are using. If you have any issues getting your tunnel to work please
contact us at ipvé@he.net and we will be happy to assist you.

Done
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‘ Hurricane Electric — IPv6 tunnelbroker.net setup

Windows XP )

A
. . Windows*?
ipv6 install

ipv6 rtu ::/0 2/::72.52 ##.## pub
ipv6 adu 2/2001:470:##:##::2

Linux

>

modprobe ipv6
ip tunnel add he-ipv6 mode sit \

remote 72.52 ## ## local ##.4# ##.## ttl 255
ip link set he-ipv6 up
ip addr add 2001:470:##:##::2/64 dev he-ipv6
ip route add ::/0 dev he-ipv6
ip -f inet6 addr

MacOS X ‘

ifconfig gif0 tunnel ## 4 # ## 72,52 4 Mac©5
ifconfig gifO inet6 2001:470:##:##::2 2001:470:##:##::1 prefixlen 128
route -n add -inet6 default 2001:470:##:##::1

Juniper JunOS

interfaces {
ip-0/1/0 {
unit 0 {

tunnel {
source ## . Ht ##
destination 72.52.##.##;

}

family inet6 {
address 2001:470:##:##::2/64;

1

¥
}
}

routin
rib

q
3

}

Windows Vista e

netsh interface ipv6 add vevatunnel IP6Tunnel ##.## ## ## 72.52 ## ##
netsh interface ipv6 add address IP6Tunnel 2001:470:##:##::2
netsh interface ipv6 add route ::/0 IP6Tunnel 2001:470:##:##::1

}

Cisco I0S il
cisco

configure terminal

interface TunnelO

description Hurricane Electric IPv6 Tunnel Broker

no ip address

ipv6 enable

ipv6 address 2001:470:##:##:.2

tunnel source ##.## . ## ##

tunnel destination 72.52 ## ##

tunnel mode ipv6ip

ipv6 route ::/0 TunnelO

end

write
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‘ Hurricane Electric — IPv6 tunnelbroker statistics

Country Users %
Account Growth Last 20 Months s
[ United States 28,523 30.15% 2 2
o 8 4 R
Bl cina 5,983 8.18% 200,000 708 & 84
[T] =+ =
M Cormany 4,184 57E% < o
150,000 1 3
e Netherands 3490 4.70% 5
— = B2 <
E Linited Kingdom 3458 4.75% g g % 3 o
100, 000 1 Ny @ 3
=] Canada 2524 3.48% i e
24
[ Russian Federation 1740 23R o o0 =
4 (7))
Bl Fance 1,861 214% S
b Potand 1474 202% 0 2
%22 2 % 22 % 2 832 2gg 33 g o
Il =y T 5 8 8 B 8 88 E 8 EEEEEEEEEGR OB o
- : 39 6 ¥ 56 0N B F G I N TN S IS OSR D o)
B Awstralia 1,326 1.8F% o]
Bl Czech Repubic 1,138 1.88% =)
=
Sweden 1,121 1.54% Top 20 Countries by Tunnel Count - E
[ ~
=11 —
Bl sz 822 143 ki =
B India 790 1.08% - >
T,000 E
Il eeoum 738 1.01% ] S
=, 000 x
Norway 862  0.8%% ®
E =
B Spain 837 0.87% |, 0 2
= T —t
[ |ndonesia 508 08X G 2,000 -
I Buigara 573 0.79% 1000 ]
[] Wkraine 520 O.71% ]
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http://tunnelbroker.net/

Hurricane Electric

Hurricane Electric’s Free

IPv6 Certification Program
bith:/ | ipv6.he.net/ certification/
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Hurricane Electric — IPv6 Certification (learning?)

» Prove that you have IPv6 connectivity

* Prove that you have a working IPv6 web server

* Prove that you have a working IPv6 email address

* Prove that you have working forward IPv6 DNS

* Prove that you have working reverse IPv6 DNS for your
mail server

* Prove that you have name servers with IPv6 addresses
that can respond to queries via IPv6

» Prove your knowledge of IPv6 technologies through
quick and easy testing

L

{
(866]
[864]
(863
863]
(862]
[862]

HURRICANE ELECTRIC
INTERNET SERVICES

» the format of IPv6 addresses _ =

- AAAA records http://ipv6.he.net
* reverse DNS for IPv6

» the IPv6 localhost address

» the IPv6 default route

+ the IPv6 documentation prefix

S LT

certification/

o, 7
Xy,

* the IPv6 link local prefix
+ the IPv6 multicast prefix

+ do an IPv6 ping HENET .

» do an IPv6 traceroute IPv6 Levet

° H Certified Current Score:
common IPv6 prefix o

d and more! lil'ikl'i‘iﬂa ISSUED BY HE.NET

| gertificate of Cﬂmnleﬁo,, 3
[imemonkep
Dereby atwarded the vank of

Professional

8 Burricane Electric
8 I Pvé Certification

IPvE Certification ID
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‘ Hurricane Electric — IPv6 Certification (sample t

http://ipv6.he.net/certification/

The test — to send and receive IPv6 emails

Administrator

Congratulations ares usiast! The next step after geting your website online is to
make it 50 you can receive amall via IPvB. What you will need is:

« An IPv6 enabled mail system
« Note: If you have "Greylisting" enabled, either whitelist ipv6@he.net or: send, wait for your
greylist timer to expire and then reset and send again. We are working on a better solution

to this issue.
Reset Tesf]

Step Description Data
1 Generate a New User Code Generated
5 Tell us what your IPv6 capable email

address is (Including the domain):

Schedule a test, and we will email you
3 your new User Code @
4 Tell us what the code was: (-=)
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‘ Hurricane Electric — IPv6 Certification Levels

Newbie Test
This is a basic level test of the information here. With this primer at hand these questions should be a snap for you.
Enthusiast Test
This test validates that you have an IPv6 capable machine setup that can browse the web via IPv6, as well as the fact that you have a web
server setup that can serve files via IPv6.
Administrator Test
This test validates that your SMTP server is able to accept mail over IPv6
Professional Test
This test validates that Reverse DNS for the IPv6 address of your SMTP server is properly configured.
Guru Test
This test validates that your nameservers have AAAA records for themselves and that these nameservers can be queried over IPv6 for your
domain.
Enthusiast Questionnaire
These are a few questions to gauge interest and usage level for IPv6 and gather data as to your experiences with IPv6 deployments.
Administrator Questionnaire
These are a few questions to gauge interest and usage level for IPv6 and gather data as to your experiences with IPv6 deployments.
Professional Questionnaire
These are a few questions to gauge interest and usage level for IPv6 and gather data as to your experiences with IPv6 deployments.
Guru Questionnaire
These are a few questions to try to gauge interest and usage level for IPv6 and gather data as to your experiences with IPv6 deployments.
Enthusiast Technical Test
This test covers technical knowledge of ping and traceroute commands on Linux and Windows.
Administrator Technical Test
This test covers technical knowledge of DNS and general IPv6 topics.
Professional Technical Test
This test covers technical knowledge of well known IPv6 prefixes and expands on your understanding of IPv6 related Linux and Windows
commands.
Guru Technical Test
This test covers technical knowledge of IPv6 routing and IPv6 related protocols.
Explorer Test
This test validates that you have Native or Tunneled IPv6.
Sage Test
This test validates that you have IPv6 Glue at your registrar
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‘ Hurricane Electric — IPv6 Certification — Sages

EU (European Union) 1,474 Europe 1,684
United States 1,309 North America 1,471
South America 61
Asia 207
Africa 16
Oceania 155
Unknown 36
TOTAL 3,630

Top 20 IPvE Sage Countries

1,309

1,400
1,200+
1,000 -
3,630 IPv6 Certified Sages from 95 Countries

00

B

Mumber of IPwe Sages

0

20065

w
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http://tunnelbroker.net/usage/sages by country and_state.php
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Hurricane Electric — IPv6 Certification — Sages

IPv6 Certification (on a lighter note) ...

Motivating people to
think about IPv6

... maybe t-shirts will help?
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‘ Hurricane Electric — IPv6 and t-shirts?

Certification Tests Taken Last 20 Days

Hurricane Electric sends email

saying “free IPv6 t-shirt” — |

for sage-level users

From: <ipvé@he.net>
Date: Thu, May 27, 2010 at 11:32 PM
Subject: Hurricane Electric IPv6 Update

* Attention Sages!
Hurricane Electric would like to send you an "IPv6" T-shirt! o~

Please log into http://ipv6.he.net/certification/, and verify your address information which " .
will only be used for shipping out this T-shirt. o000 D EC D4 6 () DS S

IPv6

After making certain it is correct (remember to click "Update Info" if you made changes,
before validating), you will see T-shirt size selections for S/M/L/XL/XXL, and a button that | 1|

will submit your preferred shirt size and log that you have validated your address.

T e 1 [
puAL sTACK RFC2373
HURRICANE ELECTRIC |
N CES

oo o0e

“"@
F
L

adyyd

a*8q* s

195700

This is optional, and will only be sent to validated addresses.

S

"
3
H

We'll be adding on some points to your score for Sages that want to get a T-shirt! | |
|

We are looking to get the t-shirts out around the end of June. We need make sure to get ]
enough of each size before sending them out to all of you. ...
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Hurricane Electric

Final thought ...
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Q&A

Contact:

Martin J. Levy

Director, IPv6 Strategy
Hurricane Electric

760 Mission Court
Fremont, CA 94539, USA
http://he.net/

martin at he dot net
+1 (510) 580 4167

Hurricane Electric - DREN IPv6 Day 2011 - Denver Colorado -
16'th Aug 2011 Martin J. Levy - Director IPv6 Strategy Page 48


http://he.net/

