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Zugriffsperformance mit IPv4 und IPv6

Gabriel Muller - AWK Group AG
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The Project

£ Web Performance

+ Monitoring selected dual-stack Websites in Switzerland from
different agents coming from all parts of the country

+ Comparing access performance of IPv4 vs. IPv6
+ Team Members
m Nephos6 — providing monitoring solution V6Sonar

m Agents — provided by members of the Swiss IPv6 Council

+ Measurements — February and March 2016
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Motivation

+ “The Swiss IPv6 Council supports and promotes the use and
integration of the new Internet Protocol version 6 (IPv6) in all
networks, public and private, consolidating single-source
knowledge, support and various activities."

+ This requires:
1. IPv6 access to the content
2. Content provided over IPv6

+ Therefore, the Council currently focuses on top Swiss websites
User adoption is at approx. 28%
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Motivation

Ranking

Name

Google Schweiz (google.ch)

Facebook (facebook.com)

Google (google.com)

YouTube - Broadcast yourself (youtube.com)

Wikipedia (wikipedia.org)

Yahoo! (yahoo.com)

mazon.com (www.amazon.com)
lick (blick.ch)

W 0o~ O v AW N

Ricardo.ch

(=
o

Windows Live (live.com)

11 0 Minuten (20min.ch)
12 Amazon DE (www.amazon.de)

luewin (bluewin.ch)

inkedin (www.linkedin.com)

13

14

15 Twitter (twitter.com)
16 Search.ch

18 chweizer Radio und Fernsehen (www.srf.ch)
19 Google Deutschland (google.de)

20 ortal der Schweizer Regierung (www.admin.ch)
27 Tagesanzeiger (tagesanzeiger.ch)
28 SBB (www.sbb.ch)
33 Blogspot (www.blogspot.ch)
39 Apple (www.apple.com)
7

Website Test

Mail Exchange Test

Nameserver Test
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Agents

+ 19 agents deployed all over Switzerland
s with dualstack Internet connection
m Dedicated device or virtual machine
+ Measurement every 10 minutes
m DNS, ICMP, traceroute
m HTTP connect (v4 and v6)
= TCP handshake
= http get, wait, receive
4+ Based on this, metrics are calculated
m page load time
s APDEX
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N
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Service Map

comparis.ch
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Perspectives

+ The Agent Perspective
s How does an agent sees the web site

monitored web sites

4+ The Service Perspective

s How does one service (web site) web site
looks like, observed by the agents
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Warm Up — Facebook vs. LinkedIn

Facebook

3000
2500
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500 II II
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M |py4 M |pyv6

Average Page Load IPv6: 1331 msec

LinkedIn

500
IIIII'I“I'I"III-I
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Q° oS o ’ N \‘@ N o & e & S
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Hipv4 Hipy6

Average Page Load IPv6: 1022 msec

+ Why does it take longer to load Facebook site, but Facebook IPv6

experience is still better ?
m Local analysis
m V6Sonar introduction
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Warm Up — Facebook vs. LinkedIn

+ Local analyis
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Warm Up — Facebook vs. LinkedIn

+« Local analyis
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Warm Up — Facebook vs. LinkedIn

4+ V6Sonar Introduction — Waterfall IPv4

Waterfall IPv4

https:/ /static.ocfbcdn.net/rsrc.php/va fyx/r/pyNVUg...
https://static.xx.fbcdn.net/ rsrc.php/ve (w2 r/k_hgUx7 ...
https://static.xx.frcdn.net/rsrc.php/v2 fyb/r/ GsN]Nw._.

https://static.xx.fbcdn.net /rsrc.php/v2 fys/rizgwlk_...

http:/ fwww.facebook.com/

https:/ fwww.facebook.com/

https: [ /static.xx.fbedn.net/rsrc.php/v2 'yc/r/g4GILKV..
https: / /static.xx.fhcdn.net/rsrc.php/v2 (yRfr/8tlerl_O...
hittps: /[ static.ox. fhednonet /rsre.php /w2 fya/r/ cEE2wwl ..

https: [ /static.xx.fbedn. net/rsrc.php/v2 /yL/r/cExaeQ0...

Wednesday, 18 May 14:32:02 - 14:32:03

Il DNS

CONNECT [l SEND

Real load: 464ms

BN WAIT Bl RECENE =

194 (200)

&8 (200)

121 (2000

167 (200)

_ 166 (200)

185 (200)

- 151 {200)
I 11 (200)

l 16 (200)
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Warm Up — Facebook vs. LinkedIn

# V6Sonar Introduction — Waterfall IPv6

®

Waterfall IPv4
Wednesday, 18 May 14:32:02 - 14:32:03

Real load: 464ms

I RECEIVE =

CONNECT [l SEND

Il DNS B WAIT

http:/ fwww.facebook.com/ - 63 (302)
https:/ fwww.facebook.com/ _. 194 (2000

https://static.xx.fbcdn.net/rsrc.php/v2 /yc/r/g4GI1KY ...

&8 (200)

- 121 (200
N
R -
- 1B5 (200
- 191 (200)

https:/ [static.xx.fbcdn.net/rsrc.php/v2 /yb/r/GsNINw... I 11 (200)

https:/ /static.xx.fbcdn.netfrsrc.php/v2 /yRr/8tltrl_O...
https://static.ocfbodn.net /rsrc.php /v fya/r/ cEE2wwil ..
https:/ /static.xx.fbedn. net/rsrc.php/v2 JyL/ r/cExaeQ0...
https://static.xx.fhodnonet/rsrc.php/v2 fyx/r/pyNVUg...

https:/ fstatic.xs. fbedn.net/ rsrc.php v2 JyZ rfk_hgUx7 ...

https://static.xx.fbcdn.net/rsrc.php/v2 fys/rizawUE_... l 16 (200)
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Warm Up — Facebook vs. LinkedIn

£ V6Sonar Introduction — Ping

0.!".. BT Waterfall IPv4 Waterfall IPve Ping Traceroute |Pv4 Traceroute |Pv6

Ping IPv4 Ping IPv6
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Warm Up — Facebook vs. LinkedIn

+ V6Sonar Introduction — Traceroute IPv4
11:32

X © 12

oi; Alarms Waterfall IPv4 Waterfall IPv6

Hop ASN

1

*

AS13030

AS13030

AS13030

AS13030

AS13030

AS13030

AS44729

AS32934/AS10753

Host

192.168.23.1
790afz1.fiber7.init7.net
790hon1 fiber7.init7.net
790lim1.fiber7.init7.net
rizrh1.core.init7.net
rifra3.core.init7.net
ripari.core.init7.net
ae0.pr02.cdg1.fb.com

be3.bb01.cdg1.tfbnw.net

Ping Traceroute IPv4

IP Address

192.168.23.1

212.51.129.1

82.197.168.205

82.197.168.174

82.197.163.213

77.109.128.250

77.109.140.149

195.42.144.182

204.15.23.12

Traceroute IPv6

®

Friday, 20 May 11:32:05 - 11:32:23

Probe #1

0.565ms

1.3ms

1.982ms

1.726ms

8.915ms

6.469ms

19.072ms

23.02ms

20.44ms

Probe #2

0.433ms

1.254ms

1.893ms

1.644ms

8.85ms

6.111ms

19.253ms

20.52ms

20.801ms

Probe #3

0.8ms

1.319ms

1.809ms

1.559ms

8.762ms

6.155ms

31.379ms

19.914ms

20.475ms
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Warm Up — Facebook vs. LinkedIn

£ Ve6Sonar Introduction — Traceroute IPv6
11:32

X © 2

0’” Alarms

Hop ASN
AS13030
AS13030
AS13030
AS13030
AS13030
AS13030
AS13030
AS13030

AS13030

Waterfall IPv4 Waterfall IPv6

Host
2a02:168:7809:1337::1
2a02:168:2000:1c::1
790hon1.fiber7.init7.net
790lim1.fiber7.init7.net
rizrh1.core.init7.net
rizrh2.core.init7.net
ribrni.core.init7.net
riglisi.core.init7.net

rigva3.core.init7.net

Ping Traceroute IPv4

Friday, 20 May 11:32:05 - 11:32:23

IP Address

2a02:168:7809:1337::1

2a02:168:2000:1c:1

2001:1620:2::1ad

2001:1620:2::196

2001:1620:2::159

2001:1620:2::2

2001:1620:2::9e

2001:1620:2::3e

2001:1620:2::11a

Traceroute IPv6

Probe #1

0.562ms

1.394ms

1.3ms

1.787ms

8.672ms

8.845ms

10.417ms

8.294ms

3.596ms

Probe #2

0.382ms

1.325ms

1.957ms

1.689ms

8.815ms

9.321ms

3.75ms

3.065ms

10.57ms

11:42 (@)

Probe #3

0.941ms

1.238ms

1.87ms

1.591ms

8.722ms

8.968ms

3.416ms

2,955ms

10.366ms
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Warm Up — Facebook vs. LinkedIn

£ Summary
m Longer load time of Facebook related to page size

m Be aware, IPv6 effectiveness is calculated based on the page
load time of IPv4 for the web site under observation
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Backdesign vs. Swiss IPv6 Council

Backdesign
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mIPv4 BIPV6

Swiss@APv6Touncil

@ ¢ @@ L O D L
ISR & & @ ~+/\’Q\ &
& @ § Q7«9 Q\@ S &
& P @% ESIPCAN <\(J & L
PO NSNS
& & S N
< S
¥ S L )
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&
&
N |Py4 E|Pv6

Average Page Load IPv4: 46 msec
Average Page Load IPv6: 48 msec

Average Page Load IPv4: 566 msec
Average Page Load IPv6: 1082 msec

SWISS
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Backdesign vs. Swiss IPv6 Council

+ Extrem fast

page load of Backdesign.ch

Waterfall IPv4

www. backdesign.ch/
hitrp: / fwww backdesign.ch/style freser.css

www.backdesign.ch/pess/index.css

{ Iwwow backdesign.ch)/style/menu.css
http: f jwww.backdesign.ch/style/print.css
http:/ fwww.backdesign.ch/cart/x5cart |s754_63578...
http: [ /'www.backdesign.ch/images /10531422 _336..
http: f fwww.backdesign.ch/style/template.css
http: / /www.backdesign.ch/res/x5engine.js754
http:/ fwww.backdesign.ch/style/style.css

hetp:/ fwww.backdesign.ch/images/IMG_4930-best.

http: f /www.backdesign.ch/res jauery.js754

@

y, 14 Apr 06:07:07 - 06:07

Real load: 79ms

I oS CONNECT Bl SEND B warm [ RECEVE =

22 (2000

| RS

17 (200)

17 (200)

- 17 (200

17 (200)

9 (2000

10 20 0 50 60 70 80 a0

w

0

.
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Backdesign vs. Swiss IPv6 Council

+ Extrem fast page load of Backdesign.ch

Waterfall IPv6

http:/ fwww.backdesign.ch/ I
http:/ /www.backdesign.ch/style/reset.css
hetp:/ fwww.backdesign.ch (pess findex.css
htp: f fwww _backdesign.ch/style /menu.css
http:/ fwww.backdesign.ch/style/print.css

http:f fwww.backdesign.chfcart [xScart,js754_63578
http:/ /www.backdesign.ch/images/10531422_336...
http:/ fwww.backdesign.ch/style /template.css
http: / fwww.backdesign.ch/res [x5engine.js?54
http: / fwww.backdesign.ch/style/style.css
http:{/www.backdesign.ch/images/IMG_4930-best....

http:/ fwww.backdesign.ch/res/jquery.js754

Real load: 46ms

I DNS CONNECT W SEND Wl WAIT [l RECEVE =

.I 4 (200)
- 10 (200)
o

4 (200}
4 (200}

5 (200)

B

5 10 15 20 25 30 35 40 45 50
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Backdesign vs. Swiss IPv6 Council

+ Extrem fast page load of Backdesign.ch (v4) — at least some times

~ [® (1] | Bements Console Sources Network Timeline Profles Resources Security Audits :

i R ! ® O w7 Vew = Preserve log | Disable cache = No throttiing v
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. , . Nameo Status | Type Initiator Size Time  Timeline - Start Time 1005 A
| backdesign.ch 200 docum... Other 26KB LEL T | ‘

T ——— | reset.cos 200 stylesh... (indexy:13 7778 19me [ ]
|| tomplato.ces 200 stylesh... (index):16 7838 18ms ] ‘
[ style.css 200 stylesh... [ingexi:15 3.4K8 a0ms B
e e g [ menucss 200 stylesh... (index):17 12KB  28me ] ‘
- - | | index.css 200 stylesh... (indexk19 12KB 27ms |
FOTODRUCK |_| xSengine js?54 200 script  findex}21 2.1KB  39ms 4 \
| iqueryjs?54 200 script (ngiox)20 33.0KB 38ms a
. g ! U 9 ! » , xScart js754_635675145014431072 200 script  (indexk130 35KB  S4ms
Willkommen auf Backdesign.ch! Hier finden Sie die perfekte dekorative Erganzung fiir Ihrer Backwat B i 4050 bt o o0 s ptisisas ol s ‘
Tortenaufleger, Muffindeko oder Kuchenverzierung - hier sind Sie richtig! w 10531422 336180736592997 65969861.., 200  jpeg fincexkB oy Ry ‘
Das gewisse Etwas, welches in aller Munde sein wird. pritices 200 stylesh... Gadexk14 4B 18ms
=| ba.pg 200 ipeg finctex):130 129KB  68ms ‘
So funktioniert's: sie senden uns Ihr Wunschmotiv, wir drucken es mit Lebensmittelfarbe auf essbarem Fol top png 200 png findex):1 UEKB  174ms
Sie brauchen die Deko nur noch an Threm Backwerk anzubringen! - index_h,png 200 png  (ndex):130 7548 3ms \
menu.png 200 png findex):130 55KB 34ms
Ideen-produkte.png 200 png finclex):130 6758 31ims ‘
bestelien png 200 png findex):130 5858  30ms
| design-—mein-hobby.png 200 png (index}:130 7218 38me ‘
| content.png 200 png (index):130 55KB 63me
| fag-agb.png 200 png findex):130 028 S6ms ‘
- bottom.png 200 png findex): 130 252KB 124ms
|_ swiobject.je 200 script x5engine js?5... 4.0KB 34ms ‘
= xSengine.ceferrable.js 200 script xSengingja?s... 42.8KB 92ms
|| honje 200 sorit  xSengings?s.. 66KB  61me \
|| xScartengine s 200 script x5engine.ia?5 11.7KB 6ims
|| xSsettings js 200 script  xDengngis?d.. 11KB  48ms ‘
— bestellen_h.png 200 png  xSengnodefe 7638 22ms (']
—| fag-agb_hpng 200 png  xSengingdofe 7848 31ms [}
— ideen-produkte_h.png 200 png xSengine defe 8558 Jtms .
— design-—mein-hoboy_hpng 200 png  xSenginedefe %058 31ms [
imLoad.gif 200 gif xSengine defe 3.4KB 31ms .
o imClose png 200 png xSengine. e .

33 requests | 935KB transferred | Finish: 437ms | DOMContentLoaded: 21§ms | Load: 448ms
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Backdesign vs. Swiss IPv6 Council

+ Extrem fast page load of Backdesign.ch — at least some times

_yfé'] Tnig Peloadthispage & wouldyou ke totranslate it? Nope  Translate  Never translate German Options v

s f Elements Console Souces Network Timeline Profies FHResources Security Audits i X

® O ™ T Vew

= Preserve log () Disable cache = No throttling v
HicecataURLs ([} XHR JS CSS Img Media Font Doc WS Manifest Other

00 400ms 500ems 600> 700mrs 800ms 00rs 1000

, - Name Statss  Type Initiator Size Time  Timeline - Start Time 1.00eA
[} backdesgn.ch 200 docum.,, Othar 26KB  ums ]

style.css 200 stylosh... {Ingexi:t 34KB  ®2ms 1
[ ] template.css 200 styleeh... (ingexi16 7838  2ms 1
0901.085 200 styleah... i Ou) 1778 31ms 1
IdeensFrodukte Bestalen FAQHAGE  Desgn - mein Hobioy Ehmssom e i ey e B
e — o o ndex.css 200 styleah, { XY 1.2KB 31ms 1
FOTODRUCK [] mueryjs?54 200 soipt  (noexi) 300K8  40ms B
X50ngne.s?54 200 scnpt i 21 2.1K8 S0ms A
) 2 2 A 5 2 < xScart 8?54 635875145014431072 200 scnpt i Okl 3.5KB 46ms i
Willkommen auf Backdesign.ch! Hier finden Sie die perfekte dekorative Erganzung fiir Ihrer Backwat ‘. 2404030 bustion 200 [img e Vol s a
Tortenaufleger, Muffindeko oder Kuchenverzierung - hier sind Sie richtig! f= 10831422 336103736502097. 85969661... 200 Joog — 209KB|  20me "
Das gewisse Etwas, welches in aller Munde sein wird. print.ces 200  stylosh... (ngedid 498 20ms 1
= bapg 200 Ipog lquenys?54:2 120K8  S6ms [ |
So funktioniert's: sie senden uns Ihr Wunschmotiv, wir drucken es mit Lebensmittelfarbe auf essbarem Foi top.png 200 pra lquarys?54:2 348KB  171ms m
Sie brauchen die Deko nur noch an Threm Backwerk anzubringen! [} menu.png 200 pog lquenyis?54:2 56KB  29ms [ ]
ndex_h.png 200 prg jquon5754:2 7548 25ms 1
[ ] xteen-produkte.png 200 prg lquarys?54:2 6758 2%6ms i
bastelien.png 200 prg luory5?54:2 5858 26ms H
|| design---mein-hoboy.png 200 prg lauanys?584:2 1218 38ms e |
faq-agb.png 200 prg jQuony 5754:2 6028 41me 1
| | coment.png 200 prg lauanys?584:2 5.6KB 42ms 1
bottom.png 200 g lauans?54:2 252KB  127ms B
| | swiobect ja 200 scnpt xSenging 1575 4.0KB 24ms |
110njs 200 scnpt xSenging 8?5 6.6KB 2ims 1
[ ] xSengine.deferrable.js 200 sonpt ngine.i575.. 428KB  3ms a
xScartengine js 200 senpt xSenging 5?5 11.7KB 29ms |
[ ] x5settngs s 200 sonpt xSenging is?5 1.1KB 37ms |
- bastelien_h.png 200 prg Other ¢ Tms ]
|- faq-agb_h.png 200 prg Other 8ms [ ]
~| Woen-produkte_N.ong poa Ctrer ams 1
[~ cesign---mein-nobby_h.png 200 pg Other 10ms i
> mioad.git 200 of Cther {from cache) 10ms (]
[o] mCiose.png pog Other o 1

33 requests | 824K transferred | Finish: 624ms | DOMContentLoaced: 21@ms | Load: 398ms
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Backdesign vs. Swiss IPv6 Council

+ Partially, also very poor performance over IPv4 for Council site

http: / fwww.swissipvbcouncil.ch/sites /default/files/..
http:/ /www.swissipvbcouncil.ch/sites /default/files/..
http:/ /www.swissipvBcouncil.ch/sites/all/themes/i...
http:/ /www.swissipvEcouncil.ch/sites/all/themes/i...
http:/ /www.swissipv6council.ch/sites/all/themes/i...
http:/ /www.swissipvBcouncil.ch/sites /default/files/..

http:/ /fwww.swissipvGcouncil.ch/sites/all/themes/i..

http:/ /www.swissipvBcouncil.ch/sites/default/files/

http:/ /www.swissipvBcouncil.ch/sites /default/files/...
http:/ /www.swissipvBcouncil.ch/sites /default/files/...

http: / fwww.swissipvbcouncil.ch/sites /default/files/. ..

Thursday, 14 Apr 06:09:09 - 06:09:12

Real load: 1076ms

CONNECT [ SEND [l WAIT [l RECEIVE =

9 (200)

10 (200)
11 (200)
10 (200)
11 (200)

13 (200)

‘ 3 (200)
3 (200)
3 (200)
3(200)

4 (200)

SWISS
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Backdesign vs. Swiss IPv6 Counci

+ Poor performance over IPv6 for Council site

Waterfall IPv6

Thursday, 14 Apr 06:09:09 - 06:09:12

Real load: 1839ms

B DNS 0 CONNECT [ SEND B WAIT Il RECEIVE =

http:/ fwww.swissipvBcouncil.ch/sites /defaultfiles/... _ 929 (200)
http:/ fwww.swissipvBcouncil.ch/sites /default/files/... _ 922 (2000
http:/ /www.swissipvGcouncil.ch/sites/all/themes i... _ 922 (200)
http:/ /www.swissipvBcouncil.ch/sites/all fthemes/i... _ 931 (200)
http:/ /'www.swissipvecouncil.ch/sites/all /themes/i... _ 914 (200)
http:/ fwww.swissipvBcouncil.ch/sites /default/files/... 8 (200)
http:/ /www.swissipvBcouncil.ch/sites/all/themes/i... 6 (200)
http:/ fwww.swissipvBcouncil.ch/sites /default/files/... ‘ 10 (200)
http:/ /www.swissipvbcouncil.ch/sites /default /files/... ‘ 8 (200)
http:/ fwww.swissipvBcouncil.ch/sites /default/files/... | 17 (200)
http:/ fwww.swissipvbcouncil.ch/sites /defaultfiles/... ‘ 9 (200)
SWISS
|
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Backdesign vs. Swiss IPv6 Council

+ Similar behavior observed with Chrome (v4) — at least some times

[w ] CElements Console Sources Network Tmeiine Profies Resources Securlty Audits
Startseite (Jberuns Events Links Mitglieder Marktplatz Kontakt ® O W T Vew IS = | Preserve log [ Disable cache ~ No throttiing v

HdedataUALs () XHR JS CSS Img Media Font Doc WS Manfest Otner

Swiss IPv6 Council = —,

300ms “00ms. 500ms 600ms. 700ms 800ms. 600ms.

— | e Sotus  Type | Iitator sz Time  Timoine - Stan Tima
|| de 200 docum.. Other 528 126me (NN
| s XE-rWrlf-incB6ztZid2huxagrausWO... 200 stylesh.., 1 25KB  18ms 1
Willicornmen css_RUZKIKOKMER4mZNYTYBIDISbvsds... 200 stylesh... de:16 24KB  39ms L |
| css_eSi102m GsLXCsie3pJwpeNkUfTw... 200 stylesh... deit7 8108 38ms L |
Das Swiss IPv6 Council unterstutzt und fordert den Einsatz News [ I8 0U22wWWGMNYOURISDR7/BNGZNG. .. 200 scipt  de:30 27KB  38ms a
und die Integration von IPv6 in allen 6ffentlichen und privaten cse_estd7RIkToJIKPSUOOMIVUFAMA .. 200 stylesh... de:18 45KB  39ms a
Netzwerken und blndelt Wissen, Unterstitzung und gﬁa’e‘tz":‘hm 7] jo_xAPIOGikBeowy_ISONCWILUNCaSA... 200 script. | gg2s R [ a
verschiedenste Aktivitdten unter einem Dach, —l_Cnuncil Meeting : facebookioonpng 200 e da115 13KB  30ms -
Das Bereitstell i K ikationsplattformen, der « logo_ipveforum.git 200 gt de178 74KB  22ms [ |
aktive A h von Informati auf ionaler und zzzn.zo‘s.zigx;“ En| | = depng 200 pog de1g7 8748 31ms [E="|
internationaler Ebene, sowie verschiedenste Aktivititen und vorausgesagt = enpng 200 png de'1986 9388 23ms = |
Anlisse helfen [T-Verantwortlichen in Unternehmen und ‘. frpng 200 pg de:108 8748 30me =
offentlichen Yerwaltunqen IPv6-Projekte optimal zu planen 25.05.2015 'c“ o FWED oUQy k.. 200 stylosh... 19 708 33me 4
und durchzufihren. Pressemittelluns § | L
Webuser surfen | | | | gais 307 do4d 08  8ims .
Das Swiss IPv6 Council arbeitet eng mit der Schweizer 1Bvg | | ba bodypng 200 g de:251 21KB  17ms 1
Wirtschaft, Bild inrichtungen und Forsch insti ~1 bg_header2.jpg 200 e 251 S77KB  34ms (]
zusammen und schafft durch die Vernetzung von R en Events 1 logos.png 200 g de:251 24KB  24me ]
einen offenen und gleichberechtigten Zugang zu Technologie Bk boat SA1php2id=1572 200 st | de2ss 15KB|  47me ™
img Wissen. Talking to Duals [ sais 200 script  MWD//WWW.go... 157K8  24ms [ |
Am 6. Juni 2012 feierte die Welt den World IPv6 Launch Day. Websites ® smail_logo_background left png 200 pog SA1.ohpPig=1... S0KB  39ms a
An diesem Tag haben namhafte Websites, ISPs und E oS 3018 | smail_logo, background. right png 200 png s XAPOglkIe. . 7358 %6ms a
Contentanbieter IPv6 aktiviert: 1Pv6 Business Ki smail_logo_backgroud_main.png 200 g i& xAPIOGIkIe 5728 S4ms B
www.facebook.com. www.google.com, www.bing.com, und 2016 . GTUtmWYeS 5. 7RutmsBRutman. . 307 Other o8 28ms o
www.yahoo.com sind seither Uber IPv6 erreichbar. i
[ _utm.gt7utmwy=5 6. 78utms=6utmn=.... 200 gt DD/ WwW.00.. 648 37me of

Nur ein Jahr spiter, Ende Mai 2013, war die Schweiz Werden Sie jetz1
1l 1 was IPv6 User betrifft! Wir (kostenfrel) des

erhielten dafir den Jim Bound Award als "IPv6 World Council. Anmelc
Leader".

Swiss 1Pvb Councll

Dashboard ‘ Heute ist die Schweiz mit iber 20% IPv6 Usern unter den Top A chapt
5. Belgien fuhrt aktuell mit Gber 30%, Wenn das Wachstum des

- IPv6 Internets im gleichen Tempo weitergeht wie in den

ofy letzten zwei Jahren, werden wir 2017 global Uber 50% IPv6

9

Internet User haben.

You're connecting with IPv4 |
i | 24 requests | 14BKB transferred | Finish: 520ms | DOMContentLoadec: 41gms | Load: 521ms
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Backdesign vs. Swiss IPv6 Council

+ Similar behavior observed with Chrome (v6) — at least some times

Startseite = Uber uns

Events Links

Mitglieder Marktplatz  Kontakt

Swiss IPv6 Council

You're connecting with IPv6
from 2001:470:b5f5:aa:

Willkommen

Das Swiss IPv6 Council unterstiatzt und fordert den Einsatz
und die Integration von IPv6 in allen 6ffentlichen und privaten
Netzwerken und bindelt Wissen, Unterstitzung und
verschiedenste Aktivitaten unter einem Dach.

m K m 1

Das Ber men, der
aktive A h von Informati auf ler und
internationaler Ebene, sowie verschiedenste Aktivititen und
Anlisse helfen [T-Verantwortlichen in Unternehmen und
offentlichen Verwaltungen |Pv6-Projekte optimal zu planen
und durchzufihren,

Das Swiss IPv6 Council arbeitet eng mit der Schweizer
Wirtschaft, Bildung ichtungen und Forsch i

zusammen und schafft durch die Vernetzung von Ressourcen
einen offenen und gleichberechtigten Zugang zu Technologie

und Wissen.

Am 6. Juni 2012 feierte die Welt den World IPv6 Launch Day,
An diesem Tag haben namhafte Websites, ISPs und
Contentanbieter IPv6 aktiviert:

www.facebook.com, www.google.com, www.bing.com, und
www.yahoo.com sind seither uber IPv6 erreichbar.

Nur ein Jahr spiter, Ende Mai 2013, war die Schweiz

1 was IPv6 Userad betrifft! Wir
erhielten dafur den Jim Bound Award als "IPv6 World
Leader".

Heute ist die Schweiz mit Uber 20% IPv6 Usern unter den Top
5. Belgien fiihrt aktuell mit iber 30%. Wenn das Wachstum des
IPv6 Internets im gleichen Tempo weitergeht wie in den
letzten zwel Jahren, werden wir 2017 global Uber 50% IPv6
Internet User haben.

News
06.10.2015

Slides des fahril
Council Meeting

22.06.2015

2024 als das En |

vorausgesaqgt

25.05.2015

Pressemitteilunc |

r
v

Events

30.05.2016
Talking to Dualt

16.06.2016

1Pv6 Business K¢
2016

Werden Sle jetz!
(kostenfrei) des

Council. Anmel¢

A chapt

& 4l

® O WY Vew IE = Preserve log

Disable cache ~ No throtting

Elements Console Sources Network Timeline Profiles Resources Security Audits

v

HdedataUALs () XHR JS CSS Img Media Font Doc WS Manifest Other

100ms 200ms 300ms 400ms 500ms 600ms
&E__i =

Name Status Type Initator Size
| de 200 gdocum... Other 52KB
| css RuzktkbKME24m2NYTYBIDtEbvsds... 200 stylesh... de:16 2.4K8
| cse xE-AVrf-noB62121d2huxqgasVO... 200 stylesh... de:15 25K8
|| is XAPOQlkoowy ISOINKCWXLWoat94... 200 script  do2d 324K
| is 0U22WWWGmNYoURSIDR7i6tNGZNG. .. 200 script ded0 27KB
css_ssTRIKKTOJKPSUSOKMTVUFhmA, .. 200 stylesh.,. de:18 45K8
css_eSi102m GsLXCsle3pJwpeNKUTw. .. 200 stylesh... de:17 8118
W tacebock-icon.png 200 png der115 13K8
|« logo_ipvEtorum.gt 200 ot do:178 74KB
= enpng 200 g do;196 8388
{= depng 200 g de197 8748
w1 frpng 200 g de:198 8748
css_hincxFRWSDdjSILzksayxt60UQy k... 200 stylesh.,. de:19 7708
gajs 307 de:43 0B
| | bg_bodypng 200 png de:251 2.1K8
|- bg_header2 jog 200 jpeg de:251 57.7K8
1« logod png 200 g de:251 24K8
__ SAlphp?id=1572 200 script de:253 15KB
__ cais 200 script  http//www.go. 15.7KB
utm.gif7utmwy=5.6,78utms=38utmn=... 307 Other o8
¥ small_logo_background_leftpng 200 png SA1.ohp?idet. 5.0KB
| LphpZids15728usnttp//www swisspvs... 200 scnpt SA1.php?idel... 2288
| small_logo_background_right.png 200 png de:254 7358
|| small_logo_backgroud main.png 200 png de:254 5738
utm.gif7utmwy=5 6. 78utms=38utmn=... 200 oif httpwww.go. .. 648

25 requests | 148KB transferred | Finish: 510ms | DOMContentLoaded: 52

T00ems B00ms.

Time Timelne - Start Time

142ms | o [
39ms
27ms
55ms
48ms
47ms
46ms
16ms

[ odddd™&

35ms

410

i
..--

i
abhbhn®

ns | Load: 521ms
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Backdesign vs. Swiss IPv6 Council

+ We saw different before (v6)

MName Status Type Initiator Size Time Timeling - Start Time EXternal content

[]ae 200 document  Other 5.2KB s7oms | i .

u css XE-rWrdf-fncBEztZfd2 huxggxudWio-gwm... 200 styleshest de:15 2.5KB 38ms l (IPVGforu m)

u css_eBilo2m_GsLXCsle3pJwpeMkUjTwasdd... 200 stylesheet de:17 811B 42ms .

u css_RJzktkbKMEI24mzNYTYBIDEbvsdsFWS. .. 200 stylesheet de:16 24KB 40ms L |

u css_sstUTRirk7 oJIkPSufS O MTVUFhmASNG. .. 200 stylesheet de:18 4.5KB 45ms B

u js_xAPICglkBeowy iISOtNkCWXLUNoat3450QT... 200 script de:28 324KB 69ms .

U jE_U22wWwGmNYoURF3DR7TIEtrNgzNEBTD... 200 script de:30 2.7KB Tams .

M facebook-icon.png 200 png de:115 1.3KB 23ms

u css_hinexFPWSDd|9ILzksayxt6OUQy_kunViX... 200 stylesheet de:19 770B 17ms

u ga.js 200 script de:43 16.0KB 19ms

u bg_bedy.png 200 png de:178 2.1KB 41ms

M lagod.png 200 png de:178 24KB 40ms

H bg_headerZ.jpg 200 jpeg de:178 57.7TKB S8ms

H logo_ipvEforum.gif 200 gif de:178 TA4AKB 78ms

H en.png 200 png de:196 938B 33ms

H de.png 200 png de:197 874B 33ms

u fr.png 200 png de:198 874B 36ms

u SA1.php?id=1572 200 script de:253 1.5KB 343ms

u utm. gif Tutmwv=5.6.T&utms=B8&utmn=T420... 200 gif Other 3851

@ small_logo_background_left.png 200 png SAl.php?id=157... S5.0KE _

u i.php?id=15728&u=http:/fwww.swissipvBcoun... 200 script SA1.php?id=157. .. 2281 Queueing 2.47ms

b Stalled B.15ms

u small_logo_background_right.png 200 png de:254 738k DNS Lookup 0.95ms

m small_logo_backgroud_main.png 200 png de:254 o973k Initial connection 27 57ms
Request sent 0.07ms
Waiting (TTFB) [ | 56.86ms
Content Download s 249.52ms
Explanation 345.85ms

SWISS
|
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Backdesign vs. Swiss IPv6 Council

+ Summary

Backdesign.ch could be seen as Swiss reference page

Since both pages are hosted at same provider, one would
suspect old / overloaded web servers -> not true

In addition, Council web site embeds content from the IPv6
forum (to display source IP) — partially this was slow

Council web site loads more content / requests when
connection is established over IPv6

Experience of iWay: $SERVER_['REMOTE_ADDR'] into DB and
allocated space is 32bit

31
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Digicomp

Digicomp
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Average Page Load IPv4: 1086 msec

Average Page Load IPv6: 1301 msec
SWISS
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Digicomp

[Pv4
+ BTW - A matter of perspective (once more) | IPVE
HTTP HISTORY "
Http History - Digicomp Filters: SHOWALL IPv4 Only IPv6 Only =
Zoom Minute .
g

,_.
bl
=]
=]

Http History - Digicomp Filters: SHOWALL IPv4 Only IPv6 Only =

Zoom Minute

(spuodasi|iw) awi] [e10]

— Universitdt Bern
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Digicomp

+ Summary

s Once more be reminded that we talk about about average
values

m As we saw, IPv6 performance of Digicomp page is not poor
per se but only when looking from certain sources

m Support statement that IPv6 performance is lost in the access
networks (towards clients) and / or related to poor peerings.
As observed by Facebook as well.

SWISS
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Abacus

Abacus
5000
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Average Page Load IPv4: 3122 msec
Average Page Load IPv6: 3210 msec
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Abacus

4+ Google Chrome - long delivery for index.html (v4)

lﬁéj This pageisin German C  Would you like to translate it?  Nope Translate Never translate German

Options

>

B

>

>

(®) online Buchhaltung

~

ABACUS

business software

¥

ABACUS BUSINESS SOFTWARE - SCHWEIZER MARKTFUHRER FUR ERP-SOFTWARE

Aktuelles Presse Produkte

>

Egerkingen. Smartphone Apps

zur Organisation von Informationen und zum
Tracking Ihres Standortes

ERP-Software-Prasentation fiir die Industrie mit Beispielen
aus der Praxis am Mittwoch, 8. Juni 2016

ERP-Software-Prasentation fir Planer und Ingenieure mit Mehr
Beispielen aus der Praxis am Mittwoch, 25. Juni 2016 in
Zarich > ABACUS iPad-App AbaSmart

E-Rechnung einsetzen und attraktive Preise gewinnen

AbaPay
ABACUS Prasentationen von Vertriebspartnern

Abalmmo

Mehr

Mobile Lésungen: AbaPay, AbaCliK und AbaSmart

Neubau ABACUS, Wittenbach-St. Gallen

\
i\ ]

@ Employee Self-Service (®) Der servicetechniker

ABACUS_Software IST AUF TWITTER.

»  Suchen

[ ] | Elements Console

Sources

| Preserve log

Network  Timeline

Profiles Resources Security Audits

® O N F | View: 1= = Disable cache | No throttiing v
[ | [IHide data URLs XHR JS CSS Img Media Font Doc WS Manifest Other
200ms. 400ms 600ms 800ms 1000ms 1200ms 1400ms 1600ms. 1800ms 2000ms 2200ms 2400ms
Name Status Type Initiator Size Time, 2.008 A
‘ || www.abacus.ch 200 docum... Other 86KB 6
| stylesheet_fd026774dd.css?1308322904 200 stylesh... (index):27 1.9KB 50m
[ ] iquery-1.5.1-1.8.11-1.2.5js71306312767 200 script  (index):30 460KB  57ms
|| abacus.css?1444828073 200 stylesh... (index):36 13.7KB 72ms
|| Jquery.carouFredSel-3.0.3-packed.js 200 script index):39 14.6KB 71ms
| iquery.nap-1.0.0.js 200 script ({index):41 1.1KB 76ms.
= jquery.tools.min.js 200 script (index):38 4.1KB 70ms
__| javascript_93077bb238 js?1308322904 200 script index):31 661B 61ms
Ll jquery.easing.1.3.js 200 script {index):40 2.4KB 74ms
|| jquery.fancybox-1.3.1.pack js 200 script index):60 5.5KB 88ms
[ ] abacus.js 200 script  (index):42 15KB  83ms i
__| lquery.fancybox.css 200 stylesh... (index):61 1.9KB 67ms |
5| jquery.dropdown.js 200 script {index):43 6638 88ms wl
[] urchinjs 200 script  (index):247 B69KB  119ms e ]
|| conversion.js 200 script (index):239 5.0KB 52ms |
| abacus_logo.gif 200 gif ({index):87 3.6KB 22ms = |
|| submit_lupe.gif 200 gif index):96 1.1KB 20ms i
[+] home.png 200 png (index):97 1.1KB 24ms |
[ 958c3b621b.jpg 200 jpeg index):157 1.4KB 28ms |
[m| 1662924725 jpg 200 jpeg (index):205 6.0KB  80ms 4
|=| video_servicetechniker_222.jpg 200 jpeg {index):209 8.6KB 96ms |
=] eeadf2d637.jog 200 ipeg index):207 8.5KB 95ms |
|| 0b89ddS025.jpg 200 ipeg (index):211 5.9KB 96ms |
= banner_twitter.png 200 png index):222 6.8KB 96ms l
|| abacus_print.css 200 stylesh... (index):37 9.1KB 84ms |
|| widgetsjs 200 script index):223 30.5KB 89ms |
| utm.gif?utmwv=1.4&utmn=101582508... 307 Other 0B  208ms [ |
| ?rand 148! &cv=88fst=14... 302 text/html  conversion.is:25 230B 212ms ol
[ social_button_inact.png 200 png VM304:1 10148 29ms [ ]
| -] tang_worid.gif 200 gif VM304:1 1.4KB 28ms [ ]
[ ] tang_container_bg.png 200 png VM304:1 5728 28ms []
lang.gif 200 qif VM304:1 1.8KB 44ms i
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Abacus

+ Google Chrome - long delivery for index.html (v6)

[® Q] CElements Console Sources Network Timeline Profles Resources Security Audits
~

x  Suchen

® © W= 5 | View I= = | [Preservelog [C]Disablecache | No throttiing v

“|Hide dataURLs [} XHR JS GSS5 Img Media Font Doc WS Manifest Other

200ms 400ms 600ms B00ms. 1000ms 1200ms 1400ms 1600ms 1800ms

Name Status Type Initiator 1.508
|| www.abacus.ch 200 docum... Other B.OKB
= stylesheet_fd026774dd.css71308322804 200 stylesh. index):27 1.7KB
U jquery.nap-1.0.0.js 200 script index):41 1.1KB B87ms |
] abacus.js 200 script index):42 1.4KB 87ms I
u jguery.easing.1.3.js 200 script index):40 2.4KB B3ms ]
] jquery.carcuFredSel-3.0.3-packed.js 200 script index):39 14.6KB B84ms l
ABACUS BUSINESS SOFTWARE - SCHWEIZER MARKTFUHRER FUR ERP-SOFTWARE B i T 200 serpt  {ndexid3 Gl e 1
| jquery.teols.min.js 200 script index):38 4.1KB g2ms l
Aktuelles Presse :: Produkte U jguery.fancybox-1.3.1.pack.js 200 script index):60 5.5KB 100ms I
|| javascript 93077bb238.j37 1308322904 200 script indesx):31 861B B6ms I
Leistungserfassung mit Beispielen aus der Praxis am 1. Juni » Smartphone Apps [] urchinjs 200 seript {index):247 6.8KB 80ms |
?g:r’:it:g::-chsr, Gallen und am 16. Juni 2016 in 2ur Organisation von Informationen und zum = jquery-1.5.1-1.8.11-1.2.5,js?71306312767 200 script !ndcx' 30 46.0KB 68ms I
Tracking [hres Standortes u abacus.css?1444828073 200 stylesh... findex):36 13.7KB B4ms 1
o :E:dse"rﬂp"“r:;i';?:"“ttta»::’c’;msr "J‘fnfnzdoufé”e mit Beispielen + Mehr || iquery.fancybox.css 200 stylesh... (index]:61 18KB  B2ms 1
B X . . u conversion.js 200 script index):239 5.0KB 67ms .
" Betcpielen avs der Praxs am Mittwoch, 35, Jom 2016 1 g 1" e AeEment | abacus_logoit 0 of  mosE 3eks  27ms =]
Zirich 8 Abapay [+] submit_lupe.gif 200 gif index):96 1.1KB 28ms —
» E-Rechnung einsetzen und attraktive Preise gewinnen 858c3b621b.jpg 200 jpeg {index):157 1.4KB 56ms ]
Mehr » Abalmmo U home.png 200 png index):97 1.1KB 57ms T .
|ms] 0b89dde025.jpg 200 jpeg index):211 S5.9KB 104ms T .
u ©eeadi2dséaT.jpg 200 jpeg index):207 B.5KB 104ms T .
Mobile Lésungen: AbaPay, AbaCliK und AbaSmart ¥ Neubau ABACUS, Wittenbach-St. Gallen m| 186292d725]pg 200 ipeg index):205 E.0KB 74ms |
H video_servicetechniker_222.jpg 200 jpeg index):209 BEKB 108ms T .
= banner_twitter.png 200 png index):222 B6.8KB 98ms T I
U social_button_inact.png 200 png index): 148 10148 83ms l
||| mainnavi 11_trenner.png 200 png index): 148 523B 95ms l
) U search_bg.png 200 png index): 148 720B 119ms I
) Online Buchhaltung @ Employee Self-Service ® Der Servicetechniker —| mainnavi_bg.png 200 png findex}:148 B0GB | 124ms 1
u mainnavi_I2_icen.png 200 png index):148 453B 136ms |
|| mainnavi 12_ul_mid_left.png 200 png index): 148 5.0KB 96ms .
u mainnavi_I2_ul_mid.png 200 png index): 148 7.7TKB 142ms 1
ABACUS_Software IST AUF TWITTER. startpagecontent_left_bg.png 200 png index): 148 9618 106ms 1
F——— 200 nna findex 148 5218 102ms [ |
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Abacus

4+ Ve6sonar - long delivery for index.html (v4)

SERVICES LIST

] MAY 19, 2016 0:00 - MAY 19, 2016 11:15 ~

HTTP HISTORY

— AWK Group AG -CH
ch ~—— CB @Lausanne VM
— CommunityRack.org
DW-NET [
— Haute école spéciali}
~ IPv4-UPC@Cable -I{
Ifolor
N6System Fremont
— N6System Paris
N6System Sydney
— OS Fiber7@Home VI
PMOD/WRC Observ,
— SWITCH @CSCS
— Sig-Telekom
— Universitit Bern
snowflake

Swiss IPv6 Council - 64796463
20 agents, 10m interval

Started: 01/25/2016 18:13

Expires; 01/01/2050 00:00

AWK

www.awk.ch

Swiss IPv6 Council - 64796463
0 agents, 10m interval

Started: 03/24/2016 20:36

Expires: 01/01/2050 00:00

BackDesign

www.backdesign.ch

O

Waterfall IPv4
Thursday, 19 May 06:23:02 - 06:23:12

Real load: 7251ms

I DNs " wAIT

21(200)

I CONNECT W SEND

http:/ /www.abacus.ch

http:/ /www.abacus.ch/typo3temp/javascri bb238.js?...

http://googleads.g.doubleclick.net/pagead/viewthroughconve 29 (302)

http:/ [www.abacus.ch/fileadmin/templates/main/|query/jque 40 (200)

39 (200)

http:/ /www.abacus.ch/typo3temp/pics/0b89ddS025.jpg

43 (200)

hutp:/ Jwww.abacus.ch/typo3conf/ext/jq_fancybox/fancybox/j

44 (200)

http:/ /www.abacus.ch/fileadmin/templates /main/css/abacus

44 (200)

http:/ fwww.abacus.ch/fileadmin/templates /main/pics/abacus

39 (302)

http:/ fwww.google.com/ads/user-lists /975095387 /7script=0

http:/ fwww.google.ch/ads/user-lists /975095387 /7script=04&... ] 39 (200)

http: / /www.abacus.ch/fileadmin/templates/main/pics/banner. ‘ 19 (200)

http: / Jwww.abacus.ch/fileadmin/templates/main/jquery/jque J 20 (200)

http:/ /www.abacus.ch/fileadmin/templates/main/pics/home.... ‘ 20 (200)

|

http:/ /www.abacus,ch/fileadmin/templates/main/jquery/jque i 20 (200)

http:/ /www.abacus.ch/fileadmin/templates/main/jquery/jque ‘ 21 (200)
http:/ /www.abacus.ch/typo3temp/pics/958c3b621b.jpg | 33 (200)
http:/ /www.abacus.ch/typo3temp/pics/166292d725 jpg 21 (200)

SWISS

38

COUNCIL



Abacus

4+ Ve6sonar - long delivery for index.html (v6)

®

SERVICES LIST HTTP HISTORY
Waterfall IPv6

Thursday, 19 May 06:23:02 - 06:23:12

4:’;2’::;:5;:% Real load: 2752ms

— Haute école spéciall
— IPv4-UPC@Cable -1} G
Ifolor BN ONS W CONNECT W SEND W WAIT

N6System Fremont

— N6System Sydney

— OS Fiber7@Home VIl 1,115/ /www.abacus.ch/typo3temp/javascript_9307 755 g
PMOD/WRC Observ,

6 0:00 - MAY 19,2016 11:15 ~

= :Y;Er'rceﬁ‘e%;cs http://googleads.g.doubleclick.net/pagead /viewthroughconve. | 26 (302)
2 g — Universitit Bern
Swiss IPv6 Coundl - 64796463 s hitp:/ wwewabacus.ch/ Fleadmin/templates fmain/jquery/jaue. |
20 agents, 10m interval
Started: 01/25/2016 18:13 htp:/ fwww.abacus.ch/typo3temp/pics/0b89dd9025.jpg || 41 (200)

Expires: 01/01/2050 00:00
http: / /www.abacus.ch/typo3conf/ext/jq_fancybox/fancybox/| I 43 (200

http:/ /www.abacus.ch/fileadmin/templates/main/css /abacus I 44 (200)
http:/ /www.abacus.ch/fileadmin/templates/main/pics /abacus. || 45 (200)
http:/ /www.google.com/ads/user-lists /975095387 /7script=0

http:/ /www.google.ch/ads /user-lists /975095387 /?script=08&

http:/ jwww.abacus.ch/fileadmin/templates/main/pics /banner 19 (200)

Swiss IPv6 Council - 64796463
0 agents, 10m interval
Started: 03/24/2016 20:36

Expires: 01/01/2050 00:00 http:/ /www.abacus.ch/fileadmin/templates/main/pics /home. 20 (200)

http: | /www.abacus.ch/fileadmin /templates/main/jquery/jque 21 (200)

BackDesign

www.backdesign.ch

http:/ /www.abacus.ch/fileadmin/templates/main/jquery/jque.

19 (200)

http:/ /www.abacus.ch/fileadmin /templates /main/jquery/jque. I $3 (200)
hitp: / /www.abacus.ch/typo3temp/pics /958c3b621b.Jpg I

http:/ /www.abacus.ch/typo3temp/pics/166292d725 Jpg I 21 (200)

http: { /www.abacus.ch/fleadmin/templates/main/js /abacus js I 20 (200)

750 1000 1250 1500 1750 2000 2250 2500 2750 30
ms
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Abacus

+ Summary

m Very long page load times for index.html for both IPv4 and
IPv6

m Seems to be related to a web server issue / and or content
generation (see dynamic news content within web site)
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Init7 IPv6 over DSL

HTTPRUPC(IPv4)-INIT7(IPv6)

10000
9000
8000
7000
6000 Av. Page Load IPv4: 1143 msec
5000
4000 Av. Page Load IPv6: 2201 msec
3000 H|Pv4
2000 H |Pv6
1000
0
O & & © QR & N} E 2D AL ERX® DN W
Q@‘? S % QQ’&\. \(,0@ R ¢ 4;?;\\(_, S 6,&7’% Q/(\“’@ eé@\{_eb N S oo6 Q;o‘c' o\\° < §§>
¥ @& 8 Q&O o@ QO ¥ <@ QYQQ \gﬁ‘? N < © @ @ 4 O
Nl (\.;Q [
< P C}O @&‘ f\/&\ NG < <2
&
&

+ Note, two different access providers (UPC for v4, INIT7 for IPv6)
+ Note, this is seen from the agent perspective
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Init7 IPv6 over DSL

+ Waterfall for IPv6 — Heise.de (seen by INIT7 DSL agent)

Waterfall IPv6

http:/ fwww.heise.de/

hitp://pubads.g. %2F6... -1 (408)

http://1.Fix.de/scale/geometry/ 540x303/q75 fimgs

hittp: /[ LT TR DT Trater genmety 366282 TS TGS ..
http://1.f.ix.de/scale/geometry/ 160x90/q75/Imgs/1...
http: /7 1.Lix.de/scale/geometry/ 160x90/q75 /imgs/ 1

http: f/ L.E.ix.de/imgs/02/1/7/8/3/7/2/5/alto_heise_...

hitp;

http:/ / pubads.g.doubleclick.net/gampad/adTiu=%2F6

TwI02/q75/tr/im...

http:// 1.f.ix.de/scale/geometry]
hitp: | jwww heise deficons [ svg/logos/svg/ preisvergl...
hetp://1.Fix.de/imgs/02/1/3/3/9/6/5/0/LogRhythm
http://1.fix.de/scale/geometry/ 140x200/q75 /imgs |

http://1.f.ix.de/scale/geometry/ 160x90/q75 fimgs/1...

http:/L

http://pubads.g.doubleclick net/gampad /adMu=%2F6...

http: [ jwww heise de/stil helse.css?eST705010b7264. ..

http://1.%ix.de/scale/geometry) 360x202/q75 fimgs |

23:29

Wednesday, 18 May 23:29:13 - 23:29:20

Real load: 4862ms

B ONS 0 CONNECT [ SEND [ wAIT [l RECEVE =

I

AN

—|.- 380 (200)

=

—| 560 (200)
<] [ 530

.- 198 (200)
- 99 (2000
.- 201 (200}
. 92 (2000

T =

1000 1200 1400 1600

400 600 800 1800
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nit7 IPv6 over DSL

+ Waterfall for IPv6 - Heise.de (seen by Switch@CSCS agent

@

Waterfall IPvé

e/ wwew.helse.de

s/ 18/11£0173/0/D/8/Ln

10R_vé-Hdercl e

21313 uproad-4 75abh

Witpe 2 ) Fi dedscaegeammary] V6090175 fings R (A0 11414121 128 -lisx-EaSBES

Va8 100/ 171 1413/ 0 Ix-20)6-05 T3

5.dousieciickne:

gt L UICOTR

11p /1 L e descae ] aomenry 215,

Iitp:/ /1.4 desscakeqeomenry 335/q75 im

JLbIxdeiscale/geomt

Q75/Imgs/71/17572/5/0/3

hizg:

Wednesday, 18 May 2329:09 - 23:29:12

Real load: 836ms

. ONS W CONNECT W SEND W WAIT N RECENVE =

19200

20200

10 (200

19 1200/

- 19 200
.
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Init7 IPv6 over DSL

+ Summary

m Unsuccessful connection / download attempts could be

indications for packet loss / timeouts, but seem not related to
DSL of INIT7

m Long download times could be very well caused by DSL of
INIT7

SWISS
1
I
44

COUNCIL



SBB

SBB

7000
6000
5000
4000
3000

2000
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+ Doubled
+ Even worse, when looking with Chrome

Av. Page Load IPv4: 781 msec
Av. Page Load IPv6: 1431 msec

SWISS

45

COUNCIL



SBB

4 Locally, with google Chrome (

v4) - good

Home SB8BBlog Community Newsietier Kontakt Jobs TicketShop Suche de fr 1 en
Freizeit & Ferien  Fahrplan  Abos & Billette =~ Bahnhof & Services  Geschiftsreisen  Konzern
Fahrplan & Billettkauf E
Von: |
Nach: ‘ elle, Ort, Sehanswiirdigkeit i
Via: 1altestel rt, Sehenswiirdigkeit
So, 22.05.16 00 8 | 14:33

oo Ton T wrirg o

© Erweiterte Suche

|@| Bahnverkehrsinformation

Schnell & einfach
© SBB Ticket Shop
Gewdhnliche Billette
Tageskarte zum Halbtax
Sparblliette Schweiz
Sparbiliette International

Abonnemente

SBB Mobille App

Weitere Abos & Billette

Q| Suche / Webcode
www.sbb.ch/home.htmi

% | SBE Widgets

o

Entdecken Sie die Region

St Gotthard
Social Media

5 ausgewihlte T

° Gotthard-Reaion
Technische Vorsussetzungen Imprassum Rect

= a

Blements Console Sowces Network Timeline Profiles Resources Secwrity Audits
® 0 Wy Vew IS = Preserve log Disable cache = No throttiing v
Hide data URLs XHR JS CSS Img Media Font Doc WS Manifest
400ms 600ms 800ms 1000ms 1200ems 1400ma 1600ms
Name Status Type Initiator Size Time Timefine - Start Time
megadropdown-shadow-corners_black.... 200 png home htmi3500 7.2KB 79ms L |
|| megadropdown-shadow-left-right_black... 200 png home htmi-3500 39KB  50ms kel
| lcons_functions.png 200 png home.ntmi3500 11.0kB 38ms B
blank gif 200 gif home htm!3500 5328 a7Tms B
| footer-bg-smail pag 200 png home ntml:3500 1.0KB  36ms 8
|_ borderradius 5px-280x40-button-grey.ong 200 png her 0 1.5K8 47ms a
¥ toolips.png 200 png home.htm! 9.1KB 46ms |
& gplus-15x15.gif 200 gl home htmI-3500 26KB  38ms i
m tootips_tacebook gif 200 git 1.7K8 40ms |
3 tooltips. twittorgif 200 gif 1.7KB 35ms |
print.css 200 stylesh... home.ntm:99 29kB  38ms [ ]
B satelito-57224d4064746d5140000535js 200 script satoiliteliD-814... 4858 2ms
satellite-5730f67164746d64d9007363js 200 script satellitelip-9f2 4638 21ms
satelite-534abdcecs7eSbdBeR00002 js 200 script  satelltelib-ofd 4808 22ms
| satellite-555004803361370017000000.js 200 script satelitelio-§14. 5088 19ms
piktogramme_interactions png 200 png base.js:166 1.2kB 40ms
dryTtplesuggestacharsetsutf-8 200 script  basejs'138 24KB  4dms
Ll oveorigymmi?_=14639204203918cookie... 404 xne base.js:141 1.6KB 74ms
satellite-5730696064746d2df5001Sabjs 200 script g/l afs 5968 73ms
satelite-5717a20084746d36860007bajs 200 script  satelltelib-ofd 5728 66ms
|_ satlte 534abc51518da5e0a8000086 js. 200 script satolliteliD-514.. 6388 7ims
hafas_sbb_suggest.css 200 stylesh... dny?tpl=sugg 2.1KB 77ms
FSuggest v10js 200 script  dnyPtplesuag 136KB  98ms
sateilte-555003023263300017210400.0. .. 200 docum... sateilitelin-8t4.. 11KB 8ims
des.gif?8dcsipa=18dcsdat=1463920420... 200 gif Other 5288 1177ms
surveyjs 200 script  satellite-5717a 8758 78ms
[ px?ia=7081028509-2690012,50062664... 200 script  satellite-57305.. 8548 65ms
do?r=8d=04883.975475713688x=2560x... 302 text/pl... Other 3848 72ms
1 blank gi 200 aif Bttp //sbb we 2828 20ms
[ conversionje 200 script  gatollite-5550b.. 50KB  84ms
7random=14639204208938cv=B8fst=14... 302 text/ntml 2, n, 3448 69ms
Himte 1&nume18cveB8afrme=28url=http%.,. 302 text/mi  Mips//google. a8 a5ms
| Hmts1anums1&cv-8atm=28uri=htip%... 200 docum... hitps//www.ag... 1218 40ms

72 requests | 1.5MB transferred | Finish: 1.58s | DOMContentLoaded: 988ms | Load: 1.68s

Other

1800ms

AscanEEE

2000
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SBB

+ Locally, with google Chrome (v6) — not good

Gﬂ Elements Console Sources Network Timeline Profiles Resources Security  Audits

Home SBBBiog Community Mewsletier Hontakt Jobs  TicketShop  Suche de fr it an I D—
® ©  w Y  View IS = | [ Preservelog [ Disablecache No throtting -
(Fitter | CHicedataURLs ()| X4R JS CSS Img Media Font Doc WS Manifest Other
Freizeit & Ferien Fahrplan Abos & Billette Bahnhof & Services Geschiaftsreisen Konzern 20000ms 400003 5000ms B0000ms 100000ms 120000ms 140000ms 150000ms. 180000ms
Fahrplan & Billettkauf i
Mame Status Initiator Size Time  Timeline - Start Time
Von: |'r Ort, Sehenswiirdig ¥ toolips.prg 200
Nach: |:.. lle, Ort, Sehenswiirdigkei gwlsxlw 200
gmlipq_mk.ql 200
Via: |'r , Ort, Sehenswilrdigkei 3] tooltips_twitter gif 00
200
S 05.18 00 14:23 200
200
Verbindung suchen 200
200
© Erwelterte Suche 50 \
fcance.. —
y

Bahnverkehrsinformation

| satalite js 200 soipt  satelitelib-96d... 27kB sBms |
|| satallite-531746100e0b 16677000021 200 seript 1.3KB sema |
| satailite-531 js 200 script 23KB  %6ma |
J satellite-557de0116132330014200000 j5 200 script satelitelib-9i4. ., 2.3KB sems |
| satellite-5330151deabbb3300300001cjs 200 scnipt 2.2KB arms |
| satallte & 200 acript BOKE  #8ma |
J satellite-5550b3e23283300017210400 h... 200 docum.. 1.2KB sams |
| satallite-531daaenI700NT42E4000188 s 200 seript 1.1KB sdme |
| satellite-571 js 200 script 5728 sama |
J satellite-57 30596084 746424300 Sabjs 200 script 5728 sams |
|| satallite- 200 seript 6388 36me |
| conversian ja 200 acript SO0KB  115ma |
] des. jpa=1&dcsdat 19852... 200 oif 5518 88ms |
| surveyis 200 scipt satelite-5717a... 8758 asms |
| i 26605 200 scipt  patellite-57305... B64B  152ma |
J deTr=8d=82035.013277151628:=2560x... 302 text/pl..  Other 3648 124ms |
| mtankgit 200 ot nitp/fenh. we.. . 2828 dame |
| Trandome=1463618852327 Aov=B4fat=14... 302 taxt/html  conversion 25 358 sama |
J pinelPd=KAE 200 documn... gonversion 525 1888 aoms |
| tmie1&nume SoveBatms2Eurdshitp3. . 302 texthtml  hitpe-inooole. . 8478 &7me |
Tachrische Vorsussatzungen Imprassum Rachtse | || TM=1800m=1400-BAfm=28uri-hitp%... 200 docum... Ditpa/wwg. . 1218 40ma |

Q,| sucho | Webcode % SBBE Widgets Social Mod

71 requests | 1.5MB transferred | Finish: 2.9min | DOMContentLoaded: 1.00s
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SBB

+ Summary

m Problem seems to be an embedded link:
» hitp://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8

m SBB has been informed
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http://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8
http://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8
http://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8
http://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8
http://fahrplan.sbb.ch/bin/help.exe/dny?tpl=suggest&charset=utf-8

Facebook — Global View

3000
2500
2000
1500
N |Pv4
1000 - M |Pve
500 -
0
o > 0 O N Q Q O o e e 2\ 0 o
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+ Accessing Facebook over IPv6 is around 15 % faster than over IPv4

+ Looking at Swiss figures...

S
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Facebook — CH View
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+ Accessing Facebook over IPv6 is still 6.8 % faster than over IPv4

+ Loosing performance in the access area towards the customer ?
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Nine

Nine
2500
2000
1500
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500 H|Pv4
o
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N

+ Locally IPv4 is better than IPv6

+ Remotely, IPv6 is sligthly better than IPv4

m Transport of v4 slower than v6 |

= Higher load of v4 router queues,

Average Page Load IPv4: 729 msec
Average Page Load IPv6: 723 msec
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Snowflake

Kanton-Appenzel

TUl

GOOQ‘?Z“Q'A(;\(\QTAi”&O& @C: ﬁiV\&Ziéoié\o%x \‘\O\i QQ% «\‘:&Qﬁjoé o;} 5% % @cf?ié\:\g‘\%@e@
& & & & OCPQ& & ONIEIC Q &*@5
i@ﬁ&Qfg &6§ & ‘ﬁﬁgﬁx fg% S
& u @
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+ Locally IPv4 is better than IPv6
+ Remotely, the same
m Problematic v6 uplink (compare with Nine) ?
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Overall Results

AgentPerspective
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+ Example Nine: 80% of the probes can access Nine web site faster
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over IPv6 than over IPv4 ,
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Overall Results — Agents Aggregated

AgentPerspective
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+ Average page load times for all web sites for IPv4 and IPv6
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Summary

+ Conclusions
m Itis not black & white, but it depends
= On the ‘source of the source’ (web site code)
= On the source (web server and connection)
= On the transport
= On the access
On the perspective

m Averages can be dangerous
= Use other metrics (APDEX, IPv6 Effectiveness)
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Summary

+ Maotivation for IPv6 Reachability: CGN Case
m IPv4 poor (due to nature of CGN, implemented at ISPs)

m Ensure proper IPv6 connection as content provider...

+ In our opinion

m You should ensure that your web site is at least as fast
accessible over IPv6 as over IPv4

m Depending on your business you should check an monitor this
more or less frequently

m Do not forget the application layer (council web site, Abacus)
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Summary

+ Your Input
m Interesting ?
m Should Council continue ?
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Next Events

+ Next Events:

IPv6 Business Conference: June 16, 2016
at Arena, Sihlcity Zurich

IPv6 Essentials, Hands-On Kurs, 3 Tage bei Digicomp
1. — 3. Juni bei Digicomp (20% Rabatt mit Konferenzticket)

IPv6 101 — IPv6 Refresher, 1-day Crash Course,
Pre-conference, 14. Juni bei Digicomp

Neighbor Discovery Deep Dive, mit Mukom Tamon,
Preconference, 15. Juni bei Digicomp

Hacking IPv6 Networks, mit Fernando Gont,
Postconference 17. Juni bei Digicomp
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3. Auflage IPv6 Grundlagen

+ Vollstandig revidierte und aktualisierte Auflage per Marz 2016
£ Neue Inhalte bezliglich Planung und Best Practices
+ Auch als Ebook erhdltlich

4 Print ISBN 978-3-9522942-3-9
+ eBook ISBN 978-3-9522942-8-4
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Thank your for your participation

Qﬂ Questions ?

And please join us for a drink
and snacks afterwards

SWISS
1
I
60

COUNCIL



For Your Reference
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Google Chrome

+ Development Tools
4+ Entry Page:
m https://developers.google.com/web/tools/chrome-devtools/

4+ Details about download

m https://developers.google.com/web/tools/chrome-
devtools/profile/network-performance/understanding-
resource-timing
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Digicomp

+ A bit unsure about the root cause for this

Waterfall IPv4

Friday, 20 May 10:34:02 - 10:34

Real load: 484ms

I DNS CONNECT [ SEND [ wAIT Il RECEIVE =

http:/ fwww.digicomp.ch/ | 7(301)

https:/ fwww.digicomp.ch/ _ 277 (200)
B o

https:/ fwww.digicomp.ch/css/app-009c010139....

https:{ fwww.digicomp.ch/media/misc/logos/qu... || B4 (200)

https:/ fwww.digicomp.ch/media/misc/new/DC_.. II 90 (200)

https:/ /www.digicomp.ch/media/misc/logos/qu... | 89 (200)

https:/ fwww.digicomp.ch/media/misc/new/Info... .I 136 (200)

https:/ /apis.google.com/js/platform.js I -I 117 (200)

https:/ fwww.digicomp.ch/js/scripts-61b3c4432.. I. 106 (200)

https:/ /www.digicomp.ch/media/misc/logos/qu.. || 7 (200)
https:/ fwww.digicomp.ch/images/js.png |I 11 i200)

https:/ fwww.digicomp.ch/media/misc/new/mar... II 23 (200

https:/ fwww.digicomp.ch/media/misc/new/Dev., |II 20 (200)

https:{ fwww.digicomp.ch/media/misc/new/DC_... |II 25 (2000

hrtps:/ /www.digicomp.ch/media/misc/new/Frag... . 25 (2000

https:/ /www.googletagmanager.com/ns.htmi?id... - 64 (200)
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Digicomp

+ A bit unsure about the root cause for this

Waterfall IPv6

http:/ fwww.digicomp.ch/
https:/ fwww.digicomp.ch/

https:/ fwww.digicomp.ch/css/app-009c010139...
https: | fwww.digicomp.ch/media/misc/logos/qu..
https:/ fwww.digicomp.ch/media/misc/new/DC_...
https:/ fwww.digicomp.ch/media/misc/logos/qu..
https:/ fwww.digicomp.ch/media/misc/new/Info...
https://apis.google.com/|s/platform.js

https:/ /www.digicomp.ch/js/scripts-61b3c4432..
https:/ fwww.digicomp.ch/media/misc/logos/qu..
https:/ /www.digicomp.ch/images/js.png

https:/ /www.digicomp.ch/media/misc/new/mar..
https:/ fwww.digicomp.ch/media/misc/new/Dev...
https:/ /www.digicomp.ch/media/misc/new/DC_..
https:/ f'www.digicomp.ch/media/misc/new/Frag..

https:/ /www.googletagmanager.com/ns.htmi?id...

Il DNS

©,

Friday, 20 May 10:34:02 - 10:34:04

Real load: 1777ms

CONNECT [l SEND W WAIT [l RECEIVE =

155 (200)

I 263 (200)

I. 338 (200)

I 269 (200}

.I 395 (2000

.I 132 (200)

l. 424 (200)
I 48 (2000
I 57 (200)
I. 147 (200)
II 108 (200)
I. 178 (200)
II 109 (200)
I 67 (200
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APDEX - APPENDIX

APDEX = (Satisfied Count + Tolerating Count / 2) / Total Samples

Satisfied Count:
As long as v6 load time 1s smaller or equal to v4 load time
Tolerating Count:

As long as v6 load time is less or equal to Satisfied Count x 4

o o o

Example:

03:10am : IPv4 load time 300ms - Ipv6e load time 400ms -> SC =0 /

03:20am : IPv4 load time 350ms - Ipv6 load time 300ms -> SC =1/

03:30am : IPv4 load time 300ms - Ipv6 load time 1400ms -> SC =0 /

03:40am : IPv4 load time 380ms - IPv6 load time 350ms -> SC =1/
-> sSC =2/

APDEX = (2 + 1/2)/4 = 0.625 / 62.5

o\°
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Statistics

+ Data collected in February and March 2016
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WebBite Averagedoadl®l |Averagedoad? |WebBServer Compression
TimeAPv4 Timed@Pv6

Abacus 3122 3210 nginxHcloudflare) | gzip

AWK 1367 800|Apache gzip

Backdesign 61 67|Apache®.2 gzip

Comparis 1135 1225|Microsoft-11S/7.0 |gzip

Digicomp 1086 1300 nginx gzip

Facebook 1422 1331|n/a n/a

Flowdays 586 807|(squarespace) none

Heise.de 1260 1859 nginx gzip

IfolorBAGETestpage 67 82| Microsoft-11S/7.0 [n/a

KantonBppenzell 1490 1951 nginx gzip

Kanton®urich 904 964|n/a n/a

LinkedIn 877 1022|Play gzip

Nine 729 723|nginx n/a

SBB 781 1431|Apache n/a

SwissAPv6ouncil 566 1082]|Apache.4.20 gzip

Tamedia@oodle 144 174|nginx.4.6 gzip

TamediaBearch 212 223|Apache gzip

Ticinonline 1326 1451 | nginx{cloudflare) |gzip

TUI 1397 1710|nginx gzip

YouTube 1313 1353|Ytfe_Worker gzip SWISS
|
|
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