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Meosurole  Qurestions

cuch Frollic uses TPE?

mony connections use TPvE!

mony routes are TPVE routes?

tony Service providers ofber TPuE?
tony domoin nomes hove AARR RR<?
cany domain NGs use ARAAS?

crony DNS queries are for ARRR RR<?
tany DNS gueries are t~ade over ITPvE?
frony end devices hove TPV&?

Mn\/ QY\(&\ A\e\/k:es Uuse IP\/G?



Bockk Yo the g\%, QMQS-\:\OV\

® None of these S?ec'&lc eoSUrerent c,u\eerIonS rea\\\/ emsroce

Yhe \ar'%e(' 3\Ae§‘¥ion

e They ore ol aied ot W&SW’]V\% TPVE iithn Por\']cv\\ar’ focets
of Fhe networs whastructure, \sut 'H\Q\/ Aon)+ encomposs ol
ot Yhe nbrostructure of the netore ot once



Bockk Yo the g\%, QMQS-\:\OV\

® To take an TPV connection e\/er\/‘\'kln% dse ( r’o\/\"r}n%3
QO(’U\-’O\(’(X\Y\%a DNS, Fronspor ) has Yo wWore with TPV

)
& S con wWe eoSUre how MV\Y cor\r\ec‘\’efx c&e\/]ceg onNn ‘\’o&o\\/ <

Tnternet ore c;(x?ab\e ot M\ér\% TPv6 connections?



An Observotion..

The conventional viewd of FronsiFion wos Yhot end hosts wold use
o very Siple Pr’o*oco\ Selection o\\%oﬁ*km.
— TL Yhe \ocol host has on TPv6 nterfoce, ond Fhe remote host has
on TPv6 address, then aays Fry Fo comect using TP,

T Oﬂ\er’v\"&e Use IP\/V ;



How Yo ™messwre TPVE n Yhe Tnternet

s oo Up o Service on \soth TPV6 ond TPV

® MeooShre The ?(’oPofjﬁon of users who comect Yo The Service
\AS]V\% i P\/é



But..,

® e Yried Yhs on kie/waapricnst n 20D
— We found a very N%Jn nser of TPV users [*S7%)
— Why?
— Sty gedecentric clent population of users of this service hove ‘Sased the
treasurenent!
e (e&\\\/ need Yo Use o Mggl\/e\\/ POPV\\O\(’ wds Service Yo conduet Fhe
exPer’kwer\*

« )
— But MSSXVQ\\/ ?o?v\\ar’ wWels Services worry conS“mr\‘\\\/ olsout Service r’egNer\C\/ ono

Pr]\/o\c\/ of Yheir dota KQ%O\((XW\% Users

s==2Co '\'key Yend Yo \se ex“frew\\/ S\ASF;C;O\AS ot m\:&m% Tc\\/ascrre* depentc Yo '\'ker
Service Thot per‘;orws Fhied Pa(‘f\/ dua) shacke Yests with Yheir clends (o«\c\ E um*
Sote ‘\'kem.)

® Coth neos Yo rethne Yhis o\P?(oo\ck.,
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Cutting cord too early 'risks health'

Exclusive: Childbirth

experts query policy after

research suggests early
» clamping of umbilical cord

\ 7 . !
o A’ﬂ can lead to iron deficiency
- anaemia

() 46 comments
Mother sings praises of delayed clamping

Chinese official sacked for excess

Communist boss in Jiangsu
province begs in vain for
forgiveness after
campaigners gatecrash
lavish dinner

& 17 comments

Measles cases rise to 942 in Wales

Figure for greater Swansea
area rises by 56 as experts
warn epidemic shows no
sign of easing

Big drive to halt measles outbreak

©x Measles vaccination campaign begins
Outbreak triggers fresh emphasis on vaccination
The story behind the MMR scare
Measles and MMR: the essential guide

PM handed press regulation dilemma

Ml Cross-party plans rejected
" as papers launch
audacious bid to setup
own royal charter-backed
body

&) 197 comments
Read the draft alternative royal charter
Alternative regulation plans: the key differences
Editorial: time for a ceasefire

Ukip election candidate suspended

Antisemitic comments were
allegedly posted on
conspiracy theory website
under Anna-Marie
Crampton's name but she
says she is hacking victim

Farage: Ukip candidates may have BNP past

Clegg kills 'snooper’s charter' bill

Nick Thornsby: Clegg reminded he is a liberal

George Monbiot
My search for a
smartphone that
isn't soaked in
blood

Turner prize

MBIc,W'\’O\AS

Ballads of a thin man

Iggy and the Stooges can
still make a racket, but the
best songs on Ready to Die
are the ballads, writes
Alexis Petridis

& 17 comments

on a
Low Rate Credit Card

with an ongoing
purchase rate of
d 13.49% p.a. (variable).

w

Top videos

The price of resistance in DRC
Plagued by an armed militia, villagers in the

Democratic Republic of the Congo have fought back -
butata cost

AC Jimbo's European papers review

More Extra offers

Today'’s paper

The Guardian
G2 features
Commentand debate

Editorials, letters and
corrections

Obituaries
Other lives
Sport

Film & music

Subscribe

Vote for the
Guardian

Contact us

How to contact the
Guardian and Observer
Guardian readers’ editor

Observer readers’ editor

On this site

AZ

Blogs

Cartoons

Community
Corrections
Crosswords

Digital archive

Digital edition

G24

guardian.co.uk in 1821

Guardian mobile

travelalberta.com
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Ads ore kv\'\:.\e(v\en'\’eck n Adcoe Push

ot AAer’r}s'.n% chonnels use Flash Yo woke 0ds ternctive

( )
S e S‘Ad on  aniocted %j‘;

o [ ona
[.ow Rate Credit Card
p. a. ;

with an ongoing

on purchases RN purchase rate of
e 13.49% p.a. (variable).

*New cards only;
Conditions apphy.

w




Posh okces ods nteroctive

ot [A?F‘\\/ Now_ ] hover—over s 1n+emc"fva3 ono r’eg*\>onc&§ wWhen
Se\ec‘\'ecx

% K ona
[.ow Rate Credit Card
p. a. ;

with an ongoing

on purchases RN purchase rate of
e 13.49% p.a. (variable).

*New cards only;
Conditions apphy.

X2 w




Push ond the netivors

( ) (

Flosh ne\udes P('KM'\']\/QS 0 o\c"r]onScr’]’\:r\' Yo fetch netorc
)
0SSe TS

=T —\\/Plca\\\/ used Yo \ood otrernote ]M%Q% Seqihences

= Not o %er\er’o\\]?eck netore st 0c\S, SU\BAQC‘\’ Yo constrants:
et 20
® crossdomainx on koﬁn% SFe vust tofch Source note (wl\xkc;o\r’& S\/n'hm)
( )
Fosh hos asynchronous Yhreods todel for event driven, sprite

ontohion



AP N:CQ)S MeoSUWretent '\’eckv(s<7m

Cooly Q\cxsk/o\c"ﬁonScr’]P‘\' which Setches netiore assets Yo

e oSWUre,

Ascets are reduced Yo o notona (/ [ ) lmo%e whch € not added
Yo the DOM ond € not cXSP\ayec&

Assets con \se noted (%eﬂodbynawo> or Use \rerals (\s\/y&gg
DNS \sased constroints)

Cncode dodo n Yhe noe of fetched assets

— ResWt S returned b\/ DNS nore with w\dcacd



A:XVe(\’ISIncOL '\:»\acmn'\’ \03;0.

Eesh Eyeba\\s e w\'que IPs

— e hove %ooA evidence Yhe mkx/ef’flsin% chonne\ € alde Fo sustan o constont Supply of UnigUre
TP oddresses

Pay by g or pay by impression
— TL you select o preference for impressions, then the chamel Yries hord Yo present your od
Yo as many wigue IPs os possble

Time/Locotion/Context Funed
— Con sdect for Fime of day, physical location or eyword contexts (for searth—reloted ods)
— Bt § you dont sdect, Fhen pocement s generolized

A~ Yo G\ \swx%e*

— TL you request 0 of ?\aca?\evﬁ o day, then inside 27k (x\%orl\‘km Fries hard Yo even
Pacement St n the endy W\ sooe ploce your od Yo ocheve er\ov\%}\ vienss, Yo S\ you #120



A:Xve(’ﬁ%% '\:»\acmn'\’ \oa;o.

o
BMA%e‘h OO per doy, of H.OO CPM rax

— Qs per tllepressions: o Yo POy No ™ore Yhon 1 per clce st
POy Up Yo # for o Yhousand pressions

Even dstrbuton of ads ‘\'k(’ok/\%}\ov\‘\’ YThe 5\0\\/
No constront on \ocotion, Time

Outcome: 3OO0 P\acewn"fs Per c&(x\h on o W\OS‘\'\\/ even
P\acoxv\en‘* tooe\ Iith end of 5\0\\/ (SOQK) Yo acheve \5\/\(5%@* %oa\



Measuring IPv6 via Ads

® Use Flash code Thot i§ execUfed on oo k\f\t»r’esslon
« D)
— Qlent retreves set of Yeshs thot use \Av\lc,\/\e DNS \olsels from on

od—controler
(k¥Fp://Acongo.rond.opric net/omeosuraipvid e lodve FTD=11)
e @Y S %}\/er\ S URLs Yo \ocad:
®* Dwl Stack obiect
*  W-ony obiect
*  Vb-ony Asiect
® V& \Hern\ address (o DNS needed)
0 [estiy (epo(ﬁr\% URL (® second ier)
A DNS € dua) stack



\/\j\\/ These Tests?

Dual Stacke URL
— Which Pro‘*oco\ W\ Fhe clent PREFER Yo use?

V7 oy URL

— Control comparison (Relas\ty, &)

V(S only URL

— Ts the clent CAPABLE of using TPwE?

V6 Liternl URL

— Does the clent hove an TPv6 stk of ol

ResAt URL
— Did Yhe clent eep Yhe exPeﬁWn‘\' (’W\V\]V\%)) or wWos T Yervanoted eo(\\/?



Ex?erimen'\’ Cerver o.ong%

® There are Three Servers, denticaly COY\Q\%\AKQA\ (us, Curope,
Aust (’a\'\o)

® Cerver runs Bind, Ayxcke and ‘h:PA\AM?

« J)

e Ex?er’k\«en* directs the clent Yo Yhe c\losest server (*o
eouce T —reloted ‘\ﬁxv\eo&ﬁs) \sased on Slm?\e 7 op ot clent

oooress Yo (’e%jon



Colected Dota

® Per Server; Per Doy

e kHP"acceSS \o%
(SU\CCQSS‘QU\\\\/ C_O(V\P\e‘bA 'QQ’\'CkQS)

- Ang,\o%

(incoming DNS queries)
— Pocket copture

A pockets



Web Logs:

Colected Dota
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(Tn ks cose Yhe clent s USing E¥cY Yo occess TP, and prefers Yo use TPW n a dual Yok context)



DoYo. P r'oo.essinc&

¢ Wels Lo%s'.
Ve CO\PO\\)\Q/P(Q('Q('(’QA\ hosT counts
— Breodorn of Teredo/&Yc7 vs Uncast

* Pocket Lo%s:
— Connecton Folure counts (]r\coo«P\e"re 1P kw\kko\‘@e)

— Pecformance teoSurements (’\CP 1)



We Peff}orwv\ o LSosic scon of the c&O\.\\\/ doYo. ond Pfoé\v\ce o
e o(» (’e?of* b5

)

« )
o) A SUMCarY r’ePoHr ot caFa\sl\]'Y»eS

k‘HP'/ /\ V\Jvdvd,?o'b(oo,v\e‘v\?\/é/ IPv6 Measurements
This page contains an index of reports generated by the IPv6 capability test script. A
description of the script itself and the statistics gathered by the script in April 2010 can be
found in the article "Measuring More IPv6" (http://www .potaroo.net/ispcol/2010-04/ipv6-
measure.html.

An associated report contains data that examines the connection failure rate recorded as part of
this measurement activity.

V6 Capability and Dual Stack Preference

aldodiy bl Dy

V6 End hosts - comparison V6 End hosts - comparison V6 End hosts - comparison
of V6 capability vs Dual of V6 only hosts vs Dual of hosts with Dual Stack
Stack preference for V6 Stack preference for V6 V6 DNS capability vs Dual
Stack V6 TCP capabiltiy
vs V6 only
B

A=

V6 Capable End Hosts by ~ Dual Stack V6 Preferred Dual Stack V4 Preferred
V6 Address Type V6 Capable End Hosts by V6 Capable End Hosts by
b2} V6 Address Type V6 Address Type

B




Reports

We Peff}orwv\ o LSosic scon of the c&O\.\\\/ doYo. ond Pfoé\v\ce o
e o(» (’e?of* b5

« )
o\) A SUMCarY r’ePoHr of caFa\sl\]'Y»eS

b) A 0P of Yhe TPvE wor\d
:) APNIC
kHp/Aolss.opnicanet/index sk

World IPv6 Launch - 6 June 2012

As part of the World 1Pv6 Launch program we report on the levels of IPv6 deployment measured by
client end-to-end capability. This is reported by economy, AS, and by regional and organizational
breakdowns. This can be found at labs.apnic.net/ipv6-measurement.

Click on an Economy to jump to its graphs
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Reporis

We ?eff;or*m o LSosic scon of the &xl\\/ doYo. ond Proé\v\ce o
nUser o‘; (’QPOK\' b5

o\) A «Swvwar\/» r’e?o(‘\' ok caPa\)1\1‘¥»eS
o) A cop of the TPvE worl
c) Per—AIN and Per"Cowﬁr\/ rePoK’rS

k‘\“r?/ /\O\BS,O\FV\'\C,V\Q'\’AP\/G"\’V\QOSWQWV\'\'/



Reporis

We ?eff;or*m o LSosic scon of the &xl\\/ doYo. ond Proé\v\ce o
nUser o‘; (’QPOK\' b5

) A swary ceport of capolslities

o) A cop of the TPvE worl

¢) Per—AIN and Per—Country ceports
) Daly Per—Cowntry statisties ceport

k‘HP'/ /\ABS,QPV\'\C,V\Q‘V Nste/vbee e
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Internet
Users

8655424
465780
50155417
100745839
6459171
67531656
245626028
8504063
7210339
10544075
4588107
5480254
15187783
16213508
566459146
4348530
6816440
1416552
15565255
3718156
5057525
1556050
4537241

2052635
515951716

V6 Use
ratio
8.83%
7.52%
5.57%
4.02%
3.05%
3.03%
2.60%
2.52%
1.80%
1.74%
1.22%
0.82%
0.77%
0.72%
0.63%
0.53%
0.43%
0.43%
0.40%
0.38%
0.37%
0.34%
0.30%

0.26%
0.26%

V6 Users
(Est)

764273
35327
2756107
4050143
157004
2058330
6450276
214302
125786
183466
55974
44538
116545
116740
3568652
23047
25310
6051
75861
14128
18712
6650
14811

5440

Population Country

22080165 Romania
513583 Luxembourg
65025152 France
125937259 Japan

7671225 Switzerland

82142318 Germany
318807189 United States of America

10447253 Belgium
10169732 Czech Republic
30521055 Peru

4720275 Norway
10809180 Portugal
16965551 Netherlands
23162727 Taiwan

1348712254 China

5450568 Slovakia
45039143 South Africa

1595145 Slovenia
22233024 Australia

4816265 Singapore
10783636 Greece

4624232 Bosnia and Herzegovina

7186669 Hong Kong Special Administrative Region of
China

3517034 Lithuania

61773741 United Kingdom of Great Britain and
Northern Ireland




Internet V6 Use V6 Users
Users ratio (Est) a

245626028 2.60% 6450276 318807189 United States of America
100745839 4.02% 4050143 125537255 Japan
566459146 0.63% 3568692 1348712254 China
50155417 5.57% 2756107 65025152 France
67531696 3.03% 2058330 82142318 Germany
8655424 8.83% 764273 22080165 Romania
8504063 2.52% 214302 10447253 Belgium
6459171 3.05% 157004 7671225 Switzerland
10544079 1.74% 183466 30521055 Peru
60522520 0.24% 146215 137523522 Russian Federation

51851716 0.26% 135074 61773741 United Kingdom of Great Britain and
Northern Ireland

7210335 1.80% 129786 10165732 Czech Republic
15187783 0.77% 116945 16565591 Netherlands
16213508 0.72% 116740 23162727 Taiwan
15565255 0.40% 75861 22233024 Australia
28175891 0.25% 70435 34525279 Canada

4588107 1.22% 55974 4720275 Norway

5480254 0.82% 44538 10805180 Portugal

465780 7.52% 35327 513583 Luxembourg
56130715 0.06% 33678 250583569 Indonesia

6816440 0.43% 25310 45035143 South Africa

4348530 0.53% 23047 5450565 Slovakia

5057525 0.37% 18712 10783636 Greece
16522715 0.11% 18614 27427416 Malaysia
15123507 0.12% 18148 44613295 Ukraine

Population Country




samples capable profovrfod
AS19782 INDIANAGIGAPOP - Indiana University 1862 100 100
AS23810 CNGI-CERNET2-AS-AP China Next Generation Internet CERNET2 1815 100 100
AS37844 CNNIC-CSTNET-AP CHINA SCIENCE AND TECHNOLOGY NETWORK 354 100 100
AS38083 CURTIN-UNI-AS-AP Curtin University 781 98.6094 97.9772
AS24226 CATALYST-IT-AS-AP Catalyst IT 825 95.7838 95.4585
AS3588 MICROSOFT-CORP-AS - Microsoft Corp 1234 74.5543 70.6645
AS55384 GREE-NET GREE; Inc. 261 90.0383 66.6667
AS58666 NASL-AS-AP Network Access Services Limited 441 76.8707 66.2132
AS1312 VA-TECH-AS - Virginia Polytechnic Institute and State Univ. 588 68.2177 64,6258
AS17648 DMZGLOBAL-AP DMZGlobal Ltd 203 64.03%4 64.03%4
AS197451 VUTBR-AS Brno University of Technology 686 69.3878 63.9842
AS4608  APNIC-AP Asia Pacific Network Information Centre 589 62.309 60.781
ASB621 HNS-DIRECPC - Hughes Network Systems 2001 60.41588 60.02
ASS1 RPI-AS - Rensselaer Polytechnic Institute 236 61.4407 58.7458
AS12675 UAIC-NETWORK Alexandru loan Cuza University 262 64,8855 57.2518
AS5861  USF - UNIVERSITY OF SOUTH FLORIDA 308 58.7403 56.4935
AS2055 LSU-1 - Louisiana State University 56.682 52.5346
AS786 JANET The JNT Association 60.7776 48.4242
AS22548 N\xfacleo de Informa\xe7\xe3o e Coordena\xe7\xe3o do Ponto BR 58.2781 48.0132
ASS57283 LYNET-INTERNETT-AS Lynet Internett AS 53.6184 47.3684
AS1351  UVM-EDU-AS - University of Vermont 52.1008 47.0588
HURRICANE - Hurricane Electric; Inc. 43.8126 43.4015
CISCO-EU-108 Cisco Systems Global ASN - ARIN Assigned 57.4692 43.058
ACSDATA-NZ ACSData 48.4803 43.0315
IASTATE-AS - lowa State University 53.4247 42,9224
NDIN - State of North Dakota 45.3704 42284
HKU-AS-HK The University of Hong Kong 45,2436 41.8784
ERX-CERNET-BKB China Education and Research Network Center 43.131 39.9561
IPO-EU IP-Only Telecommunication Networks AB 38.247 35.4582
UVIC-AS - University of Victoria 35.1485 35.1485

AS Name




A sote Time Series,,







Whot Yhe,,,,?

We noticed ths class of entries i Fhe oels \o%s'_

20l s 3 - it /ARG NI0ORENISI6VISWS 08 8 3086 147 084208 1 A7 8012 . vilifia - w6 . Ed llals tapnic.net/1x1 .png
BUTIS 1158 [ixx e/ /ae O NI0SIIISICRSIERE 68 82 BisH DI61610/6 21 11 3" w245 99 4 vl 0 ri6 seetilials . apnic . net/1x1 . png

We get some 200 of these webs \og entiries every day

But b idolssapncnet has NO A ecord

So why ace Fhese clents oftempling Yo fetch o Ve—enly URL using TPV as Yhe Fronsport protecel?
No iden!

No comon country of Originy MO compMon A, no common device, no comtmon host OS



Whot the”,...?

Cuven drtm%er,,,

2082450l - xz whittpe ol 2 0 20006660« 2008 ] /1x1 .png
&S [ xx http s/l 20 02200086660 P03 /1 x1.pny

We %e‘* Some (6-20 of Yhese s \o% entries every Ao‘\/
Bt Yhs i o V& Wern\ formn of uRL!

Here)s Yhe or'%lr\ Ases Cor Yhs W Letch of o V& Vernd URL Sor the 7th Moy

Origin AS  cownt AS nocme

e [ TELEFONTCA-DATA-CSPANA TELEFONTCA DE ESPAVA
el 7 CHTNANET-BACKBONE No3i,Tn—rong Street

57 [ CHTNACI-BACKBONE CNCGROUP Chnaléd Backsone
35662 [ REDSTATTON Redstation Linied

327 2 NZCOMMS-ASAP Tuo Degress Malsle Linwted

S BACST-AS—AU Leve\ 16, S$ HBunter Street
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