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Introduction

▶ 9.3K probes connected around the globe (May 2016).

2010 2011 2012 2013 2014 2015 2016
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18K

AP
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ST
AT

US

RIPE Atlas Probes

NEVER CONNECTED
CONNECTED
DISCONNECTED
ABANDONED
REGISTERED

NEVER CONNECTED 2342 13.28%

CONNECTED 9381 53.20%

DISCONNECTED 1639 9.29%

ABANDONED 4272 24.23%

REGISTERED 17634 100.0%

▶ Recent Events:

Feb ′13 Public APIs [1, 2, 3] to provision measurements on probes.
Jul ′14 Feature to add tags to probes [4].
Oct ′14 Vantage point selection using tags.
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System Tags

▶ Tags applied by RIPE Atlas based on results from built-in measurements.

0 3K 6K 9K 12K
# (Probes)

system-resolves-aaaa-incorrectly
system-no-flash-drive

system-firewall-problem-suspected
system-flakey-connection
system-ipv4-doesnt-work
system-doesnt-resolve-a

system-doesnt-resolve-aaaa
system-anchor

system-ipv6-ula
system-resolver-mangles-case

system-auto-geoip-country
system-auto-geoip-city
system-ipv6-doesnt-work

system-v1
system-v2

system-ipv6-works
system-ipv6-capable
system-ipv4-rfc1918

system-v3
system-resolves-aaaa-correctly

system-resolves-a-correctly
system-ipv4-works

system-ipv4-capable

1
1
1
3
63
66
132
182
376
377
409
601
714
847
1481

2982
3552

6834
6869

8070
8135

9207
9355

▶ Frequently updated (every 4 hours)

▶ Fairly stable and accurate.

▶ Highlights state of DNS and IP connectivity.

▶ Helps identify hardware version of the probe.
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Dual-Stacked Probes | Evolution

▶ 2.2K probes are dual-stacked (May 2016).

▶ Richest source of vantage points for IPv6 measurement studies.

2010 2011 2012 2013 2014 2015 2016
0
2K
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10K

AP
I

TA
GS

Connected, Non-Anchored Probes

all
dual-stacked

▶ Criteria:

1. Probes with same IPv4 and IPv6 ASN.
2. Probes with system-ipv4-works and system-ipv6-works tags.
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Dual-Stacked Probes | Country-based Distribution

▶ 91 countries / 813 ASNs covered.

DE 398

US 307

FR 230

NL 161

GB 146

COMCAST 180

DTAG 116

PROXAD 108

XS4ALL 75

ORANGE 45

▶ Belgium1 missing in the top 5 list!

▶ Probes likely do not reflect IPv6
user population across the globe.

Browser market shares January, 2015 to May, 2015

OTHERS
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CH
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IT

: 1.4 %

: 1.4 %
FI

FI

: 1.4 %
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PL

PL

: 1.3 %

: 1.3 %
GR

GR

: 1.1 %

: 1.1 %
AU

AU

: 1.0 %

: 1.0 %
SI

SI

: 1.0 %

: 1.0 %
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NZ

: 0.9 %

: 0.9 %

Highcharts.com

Entire list at: http://goo.gl/UdEe1Q

1Belgium with 42% penetration leads (as of May 2016) Google IPv6 adoption statistics [5]
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Dual-Stacked Probes | APNIC Correlation

▶ Correlation of IPv6 users against dual-stacked probes using APNIC dataset [6]

0 20 40 60 80
Country Rank

0%
10%
20%
30%
40%
50%
60%

IPv6 Penetration

Probes
Users

USERS PROBES

BE 54.0% 3.2%

PT 29.8% 0.9%

CH 31.6% 3.3%

GR 23.3% 1.1%

US 30.8% 13.8%

EE 16.8% 0.2%

EC 14.8% 0.1%

LU 14.5% 0.7%

JP 14.9% 1.4%

MY 12.9% 0.1%

▶ JP with 17M IPv6 users (around 15% IPv6 usage ratio) hosts only 32 probes.
▶ These countries with large IPv6 userbase can benefit from more probes.
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Dual-Stacked Probes | Network Type Distribution

▶ We further used PeeringDB [7] to map ASNs by network type.

2010 2011 2012 2013 2014 2015 2016
101

102

103

104

# 
(P
ro
be
s)

TA
GS

Dual-Stacked Probes

ISP/NSP
CONTENT PROVIDERS
EDUCATIONAL/RESEARCH
NON-PROFITS
ENTERPRISE

NSP 1390 80.0%

CP 147 8.5%

EDU 130 7.5%

NP 43 2.5%

EP 26 1.5%

▶ 80% of dual-stacked probes are hosted by ISPs.

▶ 60% (681 probes) of which are deployed at home.

DSL 203

RESIDENTIAL CABLE 139

FIBRE 144

TOTAL 486

7 / 13



Introduction

System Tags

Dual-Stacked Probes
Country-based Distribution

APNIC Correlation

Network Type Distribution

User Tags

Playground

Takeway

Appendix

User Tags

▶ Tags manually applied by probe hosts.

2010 2011 2012 2013 2014 2015 2016
100
101
102
103
104

TA
GS

RIPE Atlas Probes

nat
home
no-nat
ipv4
fibre

cable
dsl
office
datacentre
native-ipv6

▶ Popular user tags are centered around home probes.

0 2K 4K
# (Probes)

464xlat
meeting
broken
nat64

internet2
3g

wimax
fios

xs4all
4g
cgn
twc
noc
dtag

satellite
ds-lite

lte
hackerspace

sixxs
free

mobile
known-ipv4-issues

vpn
6rd
6to4
upc

double-nat
he

known-ipv6-issues
iwantbcp38compliancetesting

wireless-isp
ixp
vdsl
vdsl2

comcast
isp
adsl

academic
multihomed
native-ipv4
ipv6-tunnel

core
ipv6

native-ipv6
datacentre

office
dsl

cable
fibre
ipv4

no-nat
home
nat

1
1
2
3
4
8
11
12
14
14
16
16
16
18
18
18
19
19
21
22
24
24
24
28
28
30
34
41
45
48
51
54
70
81
92
99
151
213
240
243
269
337
558
606
660
679
790
800
990
1095
1560

2332
4050
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User Tags | Tag Updates

User tags tend to become stale over time!

0 50 100 150 200 250
Frequency of Tag Updates

0.0
0.2
0.4
0.6
0.8
1.0

CD
F sys

user

['
14
-'
16
]

Probes: 13.2K

▶ 1.6% of probe hosts ever update their user tags.

▶ 59.1% of probes received at least 1 update on system tags.

▶ 13.3% of probes received atleast 10 updates on system tags.
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Playground

Try it now!
http://goo.gl/hbzbwD
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Takeway

▶ User tags tend to become stale over time.

▶ System tags (refresh every 4 hours) are stable and accurate.

▶ We used system tags to identify dual-stacked probes:

▶ 2.2K probes covering 91 countries and 813 ASNs.
▶ 80% deployed by ISPs with 681 connected at homes.
▶ Evenly split across DSL, cable and fibre deployments.
▶ Some countries (such as BE and JP) are underrepresented in this sample.

www.vaibhavbajpai.com

v.bajpai@jacobs-university.de | @bajpaivaibhav
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