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But now for something
completely different first




Sketches of the
Peer-to-Peer Fabric e

AMISHR

Of a Country METRONET-AS

CARNet-AS

The quality of end-user connections are often expressed in
download speeds towards content providers. Instead, the
sketches presented here focus on peer-to-peer connec-
tions in a country.

The sketches explore the different ways in which

end-users are interconnected within the same

country: the peer-to-peer fabric. Each sketch rep-

resents a snapshot of this fabric at a single given

point in time. They try to put a number on the

amount of different ways the networks intercon- TELEKOM-AT
nect their users.

DCM-AS
T-HT

_ . HURRICANE
These sketches are created with active measure-

ments from the RIPE Atlas measurement plat-

form, datasets from RIPEstat, AS-to-ORG datasets = ASN-DCM CIX

from CAIDA and a dataset from APNIC that esti- DTAG
mates the percentage of end-users in each net-

work.

OT-AS



Sketches of the

Peer-to-Peer Fabric

of a Country

The full circle represents
100% of the end-users in a

country.

The open part of the circle rep-
resents the sum of all ASes that
provide connectivity to less than 1%

of the end-users in a country.

/

Each network that provides connectivity to more than 1%
of the end-users is represented by a colored circle seg-
ment. The length of the arc of the segment represents the

percentage of the end-users in a country.

The darker green denotes an network for which we have
peer-to-peer data. The lighter green color denotes net-

works for which we don't have peer-to-peer data.



Sketches of the
Pee r_to_ Pee r Fa b ri C Each ring or circle represents the percentage of the &

peer-to-peer fabric in a country that passes through this

of a Country 6 o

O
O © O The color of the circle or ring denotes the type of location.
©
A blue circle on the outer ring o A green circle on the outer ring represents a network
represents a network that both O that (mainly) serves end-users.
serves end-users and provides O
transit to others end-user net-
works within the country.
©
A blue circle in the interior indi-
cates a transit network or an IXP
An orange circle in the interior indicates an IXP identi-
that is external to this country. fiod with thi ‘
ied wi is country.
@



Sketches of the
Peer-to-Peer Fabric
of a Country

Orange lines indicate that two
end-user networks are connected
through an IXP.

Green lines indicate that two end-user networks are

directly connected.

Blue lines indicate two end-user Dotted lines of any color indicate

networks are connected through a that we cannot fully map this path.

transit network.



Peer-to-Peer Fabric

country

Denmark

snapshot date

1 March 2018

github
https://github.com/emileaben/ixp-country-jedi/

url

http://sg-pub.ripe.net/ixp-country-jedi/dk/2018/03/01

Other smaller ASes

dk-aura-as

GlobalConnect-Network
Hiper |“

PARKNET-AS ' ‘
NIANET-AS ‘

BBN

hi3g

Fullrate ‘

A network that serves end-users and

A transit network or an IXP external to
this country

An IXP that is identified with this country

A sizable end-user network for which
we have data

\ YeJol Y

A sizable end-user network for which we
have no data
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provides transit to other end-user net-
works within the country ‘
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A network that serves end-users ASEMNET ‘
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Peer-to-Peer Fabric

country

Southern Korea

snapshot date

1 March 2018

github
https://github.com/emileaben/ixp-country-jedi/

url

http://sg-pub.ripe.net/ixp-country-jedi/dk/2018/03/01

A network that serves end-users

A network that serves end-users and
provides transit to other end-user net-
works within the country

A transit network or an IXP external to
this country

An IXP that is identified with this country

A sizable end-user network for which
we have data

\(
@
O
O
o

A sizable end-user network for which we
have no data

POWERVIS-AS-KR ‘

CNM-AS-KR

LGDACOM

LGTELECOM-AS-KR

SKTELECOM-NET-AS
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KIXS-AS-KR




Peer-to-Peer Fabric

country
IBIS-AS
I re | a n d SKYTEL-AS
METEORMOBILECOMMS-AS
@
snapshot date DIGIWEB-AS
github e LGI-UPC

https://github.com/emileaben/ixp-country-jedi/

url

http://sg-pub.ripe.net/ixp-country-jedi/dk/2018/03/01

AS-BTIRE

OELIAN ET

A network that serves end-users

A network that serves end-users and
provides transit to other end-user net-
works within the country

A transit network or an IXP external to
this country

An IXP that is identified with this country

A sizable end-user network for which
we have data

\ YeJol Y

A sizable end-user network for which we Vodafone-lreland-ASN

have no data

EIRCOM
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Peer-to-Peer Fabric

country

USA

snapshot date

1 March 2018

github
https://github.com/emileaben/ixp-country-jedi/

url

http://sg-pub.ripe.net/ixp-country-jedi/dk/2018/03/01

A network that serves end-users

A network that serves end-users and
provides transit to other end-user net-
works within the country

A transit network or an IXP external to
this country

An IXP that is identified with this country

A sizable end-user network for which
we have data

A sizable end-user network for which we
have no data

%
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Why Geolocation of
Infra-structure?




Why?

Analyse & Optimise
Paths



Analyse Paths

B IXP IPs: YES, out-of-country IPs: NO

IXP IPs: NO, out-of-country IPs: NO

B IXP IPs: NO, out-of-country IPs: YES

M IXP IPs: YES, out-of-country IPs: YES
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Why?

Coherence of Geo
Information




Geolocation in the RIPE Database %

“Please be aware that this information may not be picked up by geolocation
providers.”

“Please be aware that geolocation information is added by the resource holders
in the RIPE Database and the RIPE NCC does not verify this information.”

Jasper den Hertog | 9 March 2018 | DKNOGS8



%

The problem of
Geolocation



%

Geolocation is hard



Different Research Approaches )

* [riangulation a.k.a. trilateration
e Reverse DNS based location inference
e ‘Administrative’ analyses

e \erification/falsification procedures

Jasper den Hertog | 9 March 2018 | DKNOGS8



Commercial Offerings <%

e Tend to concentrate on end user IP Addresses
e Opaque Methodology

e |Pvb address space largely ignored
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Our Integration Attempt

iInference engines and crowdsourcing



C%

Accumulate Research
Efforts as Inference
Engines




Inference Engines

- Each of them is applicable only in some cases
- Each of them has a score factor

- Complete transparency about the inference methodology

Jasper den Hertog | 9 March 2018 | DKNOGS8



Inference Engines

IP address

o
—

Worlds

-

~N

Geolocation Engine

J

f

N
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\

~N

Geolocation Engine

J

\

\

Geolocation Engine

Reduce

<location, score>

J




geolocation API

https://openipmap.ripe.net

{
"url”: "/locate",
"description"”: "Geolocation service. It provides geolocation according to a set of passive and active geolocation approaches”
}s
{
"url”: "/worlds",
"description"”: "Worlds dataset, providing standard geolocation format to all other services”
}
{
"url”: "/crowdsource"”,
"description"”: "Geolocation service based on crowdsourced information."
}o
{
"url”: "/peeringdb",
"description”: "PeeringDB interface for geolocation purposes.”
}o
{
"url": "/triangulation',
"description”": "Active geolocation service based on latency triangulation.”
}
{
"url”: "/anycast",
"description"”: "Anycast geolocation service based on active measurements”
}

Jasper den Hertog | 9 March 2018 | DKNOGS8



openipmap.ripe.net/api/locate/
83.163.50.165/best

“"location”: {
"score": 145,
“countryCodeAlpha3": "NLD",
“countryCodeAlpha2"”: "NL",
"cityPopulation”: 147590,
"stateAnsiCode”: "07",
"pointGeometry”: "0101000020E61000005C72DC291D8C12401B81785DBF304A40",
“cityNameAscii”: "Haarlem",
"statelsoCode": "NL-07",
“countryName": "Netherlands",
“"stateName"”": "North Holland",
"longitude”: 4.63683,
"geonameld”: 2755003,
“"latitude”: 52.38084,
“cityName": "Haarlem",
“type": "city",
"id": "HAARLEM-NL-07-Ul73CX8KTBR196ECJF92"

} o
"meta”: {
“distribution”: {
"version": "17.9.18.1"
Yo
"service": {
"version'": "0.0.1"
}
"request": {
"params”: {
"ip": "B83.163.50.165"
Yo
"query": {}
}
}

Jasper den Hertog | 9 March 2018 | DKNOGS8


https://openipmap.ripe.net/api/locate/83.163.50.165/best
https://openipmap.ripe.net/api/locate/83.163.50.165/best

openipmap.ripe.net/api/locate/
83.163.50.165/partials

"partials”: |
{
“engine": "probeslocation”,
‘description”: "Probes location suggestor - based on user setting”,
"scoreFactor”": 10,

‘locations": [ .. ]

} o

{
"engine"”: "anycastparistech"”,
"description”: "Anycast engine - Paristech dataset”,
"scoreFactor”": 10,
“"locations”: []

Yo

{
"engine": "crowdsourced”,
"description”: "Crowdsourced engine”,
"scoreFactor": 9,
“"locations”: []

}

{
"engine": "triangulation”,
"description”: "Triangulation engine (if empty try in 3 minutes, triangulation requires time)",
"scoreFactor”": 5,
“"locations”: [ ..}

}

I,
"meta”: ({

"distribution”: {
"version": "17.9.18.1"

}

"service": {
"version'": "0.0.1"

Yo



/locate - Active geolocation %

If the IP has not been measured yet, a new Ping
measurement starts

- Peering DB data and BGP data are used to reduce the
locations probed

- Score based on RTT, only RTT <10ms are considered
- PeeringDB facilities and population boost the score
- Alist of possible locations will be returned

- We are working on it! (Contributions are welcome!)

Jasper den Hertog | 9 March 2018 | DKNOGS8



let’s geolocate 2a07:1480:2:303::1

First step: get a set of ASes that are related to this IP address

AS59626

\

Prefix Overview (2a07:1480:2:303::1)

Is visible in RIS

This prefix is part of 2a07:1480::/29 announced

by
AS59626
Resource RIR Country
2a07:1480::/29 RIPE NCC DK

Show IANA Registry Information

Showing results for 2a07:1480::/29 as of 2018-03-07 08:00:00 UTC

Given resource is not announced but
result has been aligned to first-level less-
specific (2a07:1480::/29).

source data embed code permalink info

Jasper den Hertog | 9 March 2018 | DKNOGS8

AS16245

ASN Neighbours (AS59626)

o Left#: 1
e Right#:0
e Unique #: 1

e Uncertain #: 0

Showing 1 to 1 of 1 entries
ASN names are valid for 2018-03-07 13:53 UTC

Showing results for AS59626 from 2018-03-07 00:00:00 UTC

source data

Show 10 E entries Search:
ASN ~ Name ¢ Type < PathCount
AS16245 NGDC - Netgroup A/S left 216

A

< IP Version -~
v4 & v6

@ Query time has been set to the latest available time (2018-03-07 00:00 UTC)

embed code permalink info

J




let’s geolocate 2a07:1480:2:303::1

Second step: get a set of geographic locations related with these ASes

AS59626 AS16245

Public Peering Exchange Points Filter Public Peering Exchange Points Filter
Exchange ¥ IPv4 Speed Exchange ¥ IPv4 Speed
ASN IPve RS Peer ASN IPv6 RS Peer
Nothing matched your filter DIX DIX LAN 192.38.7.93 10G
You may filter by Exchange, ASN or Speed 16245 2001:7f8:1f:0:1:6245:93:0
_ - - _ STHIX - Copenhagen 185.1.88.22 10G
Private Peering Facilities Filter 16245 2001:78:b0::1:6245:1
Facility v Country - : o .
. City Private Peering Facilities Filter
GlobalConnect Copenhagen Denmark Facility v Country
59626 Copenhagen ASN City
GlobalConnect Copenhagen Denmark
16245 Copenhagen
Interxion Copenhagen Denmark
16245 Copenhagen
Telia Telehouse Copenhagen Denmark
16245 Copenhagen
UNI-C Denmark
16245 Lyngby

Jasper den Hertog | 9 March 2018 | DKNOGS8



let’s geolocate 2a07:1480:2:303::1 &

Third step: run ping measurements on RIPE Atlas probes within these
ASes and these locations.

AS59626 (6,4ms) AS16245(z.lms!)

§vow location (6 4ws)

Holbaek

/f,\\ ‘

~ g ® " <
“ - £
& s L IR A

Jasper den Hertog | 9 March 2018 | DKNOGS8



let’s geolocate 2a07:1480:2:303::1

& C ( & https://openipmap.ripe.net e O W Y N @ A o Y ® =
Jasper den Hertog v ' )
RIPE NCC |
& 2
Manage IPs and ASNs > Analyse Participate > Get Support Publications About Us >
Open IPma P Geolocating Internet Infrastructure
a07:1480:2:303::1
About | APl reference | Manual
Ballerup,DK-17 Denmark @

2a07:1480:2:303::1
Ballerup, DK-17 (D)

O Ballerup mj

Home | Sitemap | Contact Us | Service Announcements | Privacy Statement | Legal | Cookies | Copyright Statement | Terms of Service




C%

Crowdsourcing with
OpenlIPmap




Web Ul: put stuff on a map

» Make sense of RTTs in one glimpse
» Understand network relationships among countries
» Verify geographical optimisation policies

» Crowdsource |IP addresses to geolocation

Jasper den Hertog | 9 March 2018 | DKNOGS8



...actually we have two interfaces

https://openipmap.ripe.net

_ & OpenlPmap — RIPE Network Cc X

&

c @

( & https://openipmap.ripe.net

RIPE NETWORK COORDINATION CENTRE

o) RIPE NCC

Manage IPs and ASNs > Analyse Participate
OpenIPmap Geolocating Internet Infrastructure

. pa07:1480:2:303::1
About | API reference | Manual

L Ballerup,DK-17 Denmark

2a07:1480:2:303::1
Ballerup, Dk-17 (D)

>

ch IP Address or ASN

Q% vrmo ooy O

Jasper den Hertog v
Website

Q

Get Support

Publications About Us >

O Ballerup G:D

Home ‘ Sitemap ‘ Contact Us | Service Announcements | Privacy Statement | Legal | Cookies | Copyright Statement | Terms of Service

Jasper den Hertog | 9 March 2018 | DKNOG8

& Traceroute from Iran to i3C

X | & Traceroute measurement tc X ' ¢ Traceroute measurement i« X | [9 https://4041.ripe.net/?reali X ' [ https://4041.ripe.net/?real: X | [ https://4041.ripe.net/?reali X /' & Lebanon 5 - du - RIPE Atla- X ' & similarity to bf-oua-as375/ X | [J https://marmot.ripe.netjop

C | @& Secure | https://atlas.ripe.net/measurements/6932658/#!lopenipmap

<) RIPE NCC

RIPE NETWORK COORDINATION CENTRE

https://atlas.ripe.net/measurements/
<TRACEROUTEMSM>

Manage IPs and ASNs > Analyse Participate > Get Support
You are here: Home > Analyse > Internet Measurements > RIPE Atlas > Measurements > Measurement #6932658

& Lebanon 5 - du

General Information Probes Map TraceMON (beta) Results Modification Log

193.188.128.54 — AS12812 AS9051 AS6453 AS174 AS2...
109.233.18.135 — AS48847 AS6453 AS9498
89.249.213.47 — AS41833 AS6453 AS9498

62.84.80.202 — AS42334 AS174 AS200612

149.3.154.243 — AS42852 AS6453 AS9498 q'

Jasper den Hertog
<
RIPE Database (Whois)
Search the content of this website Q
Publications About Us >
%Frankfurtam Main
1 rseill
= 2 Ra's Bayrdt
TN
““sharjan
T
Mumbai
= L
Ochennai |

Home | Sitemap | Contact Us | Service Announcements

fYyin@g O

- Sin

Privacy Statement | Legal | Cookies | Copyright Statement

*| O v @ 4

= f?

x

Jasper

$ 4EO




The first one we already saw.

& C ( & https://openipmap.ripe.net e O W Y N @ A o Y ® =
Jasper den Hertog v ' )
RIPE NCC |
& 2
Manage IPs and ASNs > Analyse Participate > Get Support Publications About Us >
Open IPma P Geolocating Internet Infrastructure
a07:1480:2:303::1
About | APl reference | Manual
Ballerup,DK-17 Denmark @

®

2a07:1480:2:303::1
Ballerup, DK-17 (D)

O Ballerup mj

Home | Sitemap | Contact Us | Service Announcements | Privacy Statement | Legal | Cookies | Copyright Statement | Terms of Service




The second shows traceroutes

https://atlas.ripe.net/measurements/11585456/#!openipmap

_ (&) Traceroute measurement to 2a¢ X o=

& C ® ® @ https://atlas.ripe.net/measurements/11585456/#!openipmap

General Information Probes Map TraceMON

[eNeNe)

Results

2001:470:28:8b2:6666:b3ff:feb0:ef80 — AS6939 AS16245 A...

2a02:980:2510:ba00:220:4aff:fec8:25be — AS39554 AS3292 AS162...

2a01:4f0:2:666::2 — AS28717 AS48374 AS16245 AS5...

2a03:5440:100:42::2 — AS42541 AS16245

2001:470:28:8b2:6666:b3ff:feb0:e87¢c — AS6939 AS1835 AS1624...

2001:1448:380:102:c24a:ff:-fecc:75b8 — AS16245 ASS...

(2001:1448:380:102:c24a:ff:fe...
2ms (2001:1448:380:102::1)

AS16245 2ms (2001:1448:0:a402::1)
3ms ngdc.net
3ms ngdc.net
AS59626 = 2ms (2a07:1480:2:303::1)
AS unknown = (2a07:1480:2:303::1)

REMOVE FROM MAP

Pfd45:de5c:ec80:0:c24a:ff.fea0:17ea-0.03561073631270...

Taastrup, DK-17
Roskilde, DK-20
Ballerup, DK-17
Ballerup, DK-17
Copenhagen, DK-17
Ballerup, DK-17
Ballerup, DK-17

2a05:f6¢7:748:0:eade:27ff:fe69:dd4e — AS203953 AS42525 AS162...

CICICICICICI®)

. O 7 vimneo AFe v

®

Stockholm

/
. f\rhus ‘ﬂ// _ S

Hvidovreagen3

& /P
& O

Jasper den Hertog | 9 March 2018 | DKNOG8



elements

eoce Tra from Iran to3" i-:-‘v Tr asureffrent 1c X | & Traceroute a-as37
&«  C [ANotSecu https://4041.ripe.net/?realmsm=6932658 \\ M Ov@® 4@ o0m1702d g (4]
@

. Y v > | ' F -

n WMIMARY Q
? AS42334 m cedarcom.net Beirut, LB-04 mj
1ms (192.168.3.3)
» 1ms (192.168.1.2)
';' . 1ms (10.200.21.2)
2ms (10.231.232.1) o
"("\
— 59ms cogentco.com Marseille, FR-93 {
62ms cogentco.com Zurich, CH-ZH S
y
62 tco. Stuttgart, DE-01 o [
ms cogentco.com u ga.rt, o ) e s \
AS174 62ms cogentco.com Frankfurt am Main, DE-05 s = La,.fﬂ/ ~ /
62ms cogentco.com Frankfurt am Main, DE-05 ;; \\;\ . A /,j
62ms cogentco.com Frankfurt am Main, DE-05 Al Eaaricurt am &a‘i: e < . \ \\—ﬁ{/ C
'@ st re A . o . J e
— 62ms cogentco.com Frankfurt am Main, DE-05 L .u;tga A L " N { AN /
wrichds . | o ’\'\) NI ) \ J
AS200612 [ 211ms (185.100.209.195) ADD A LOCATIO} o ,_J{J N o -
" L] N - . s~
208ms (185.100.209.70) ADD A LOCATIQ Milan W s !
arseile L {
- by
- BN
e N
(target not reached) l N\, —{ -
| e~ /; N -
18 AT
AS unknown (80.227.5.11) Sharjah,/AE-06

REMOVE FROM MAP

RESULT  89.249.213.47 — AS41833 AS6453 AS9498

@ ATLAS RIULT  149.3.154.243 — AS42852 AS6453 AS9498

193.188.128.54 — AS12812 AS9051 AS6453 AS174 AS20...

@ ATLAS RESULT

w3a?yp

Jasper den Hertog | 9 March 2018 | DKNOGS8



sidebar

193.188.128.54 — AS12812 AS9051 AS6453 AS174 AS2...

o
Py

217

(193.188.128.54)

AS12812

AS9051 -
AS6453 -

AS174

AS200612

o
o
o
0o
4
&
o
o
o
o
o
o
o
&
?

AS unknown - O

REMOVE FROM MAP

Jasper den Hertog | 9 March 2018 | DKNOGS8

Oms edu.lb

1ms edu.lb

3ms (194.126.24.25)
S5ms (193.227.162.247)
8ms (172.16.40.6)

4ms (172.16.40.5)
44ms cogentco.com
55ms cogentco.com
61ms cogentco.com
68ms cogentco.com
66ms cogentco.com
68ms cogentco.com
72ms cogentco.com
215ms (185.100.209.73)
216ms (185.100.209.70)

(target not reached)

(80.227.5.11)

ho?S with enriched w§o

Ra's Bayruat, LB-04
Beirut, LB-04
Beirut, LB-04
Beirut, LB-04
Beirut, LB-04

Marseille, FR-93

Zurich, CH-ZH

Frankfurt am Main, DE-05
Frankfurt am Main, DE-05
Frankfurt am Main, DE-05
Frankfurt am Main, DE-05
Frankfurt am Main, DE-05
ADD A LOCATION

ADD A LOCATION

Sharjah, AE-06

SISIOIOI0

CSIOIOIOISICIC)

é———-*\

Geoqgvaphical

wmformation
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Interaction sidebar and map

[ https://4041.ripe.net/?real X o) |

C [A Not Secure | https://4041.ripe.net/?realmsm=9354519

*#Ov®HOOFENO=S

§ TRACEROUTES MEASUREMENT 9354519

0 ATLASRESULT  201.52.240.184 — AS28573 AS4230 AS54113

SUMMARY
AS28573
AS28573
AS42]

REMOVE FROM MAP

SUMMARY

AS28573 = [ 10343 ]

AS28573

AS54113

AS unknown

REMOVE FROM MAP

(201.52.240.184)

1ms (192.168.130.1)
1ms (192.168.131.1)
2ms (192.168.0.1)
9ms (10.17.0.1)

14ms combr %
15ms net.br
15ms net.br
17ms net.br
14ms net.br
12ms net.br P
14ms (151.101.56.193¥

(151.101.56.193) &

@ ATLASRESULT  189.100.75.210 — AS28573 AS4230 AS54113

(189.100.75.210)
Oms (192.168.1.1)
1ms (192.168.0.1)
28ms com.br
10ms com.br
11ms (201.6.40.45)
12ms com.br

13ms net.br

15ms net.br

14ms net.br

13ms net.br

12ms net.br

13ms (151.101.20.193)
(151.101.20.193)

@ Knoxville

@ Atlanta

ADD A LOCATION
S&do Paulo, BR-27
Belo Horizonte, BR-15
Sao Paulo, BR-27

Séo Paulo, BR-27

Séo Paulo, BR-27

Sao Paulo, BR-27

Séo Paulo, BR-27
Houston, US-TX
Houston, US-TX

Sao Paulo, BR-27

ADD A LOCATION
S&do Paulo, BR-27
Barueri, BR-27
Sao Paulo, BR-27
Séo Paulo, BR-27
Fortaleza, BR-06
Sao Paulo, BR-27
Syracuse, US-NY
Syracuse, US-NY

CICIOICISICISICLS)

@

CISIOISICIOISIONNCS
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to each traceroute its own line

FSan Gabriel”

L lOStEl
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data doubt: scores for locations

scove wnwdicdatovr w Sidebavr

~' N\

Perth, AU-08 N
Sao Paulo, BR-27 @ L | Sao Paulo, BR-27 @
- e e e A Y

/-'s/ _ F PN
The likelihood of this being N
the correct location is very DpeniFisap has caicuiated that the Kkeshoon 5 There is a high likelihood that this is the
low. You should not consider of this being the actual location is around actual location.
this an accurate estimate. 50%.

DISMISS ' DISMISS

DISMISS

—
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crowdsource: add locations

As28573 ~ [14635] (189.63.153.221) click heve and---
é 1ms (192.168.1.1)
& 11ms (10.35.128.1)
O  9ms com.br Porto Alegre, BR-23 @
AS28573 O  13ms com.br Lajeado, BR-23 (D)
O 11ms com.br doB @
&  20ms (200.167.43.9) ADD A LOCATION
&  32ms (200.244.214.13) AR R TAR
AS4230 O  36ms net.br
O  34ms net.br
O  35ms net.br - -
AS54113 = O  32ms (151.101.56.193) 200.244.214.13 | Stavt tyying @ city ov--
REVERSE DNS NOT AVAILABLE
AS unknown - U (151.101.56.193)
City

REMOVE FROM MAP

-

Country

@ AT 177.32.129.64 — AS28573 AS4230 AS! C,

® Am 189.33.89.42 — AS28573 AS4230 AS5¢
3 couw\t\(\j

@ AT 201.52.240.184 — AS28573 AS4230 A CANCEL  CONFIRM

191.180.97.223 — AS28573 AS4230 AS54113
189.101.11.138 — AS28573 AS4230 AS3356 AS2914 ASS...

@ AT 187.180.71.87 — AS28573 AS4230 AS54113

Jasper den Hertog | 9 March 2018 | DKNOGS8



confirm and boost location score

— —
AS28573 < |14635| (189.63.153.221)
é 1ms (192.168.1.1)
& 11ms (10.35.128.1)
O  9ms com.br Porto Alegre, BR-23 @
AS28573 O 13ms com.br Lajeado, BR-23 @
O 11ms com.br Passo Fundo, BR-23 @
&  20ms (200.167.43.9) ADD A LOCATION
@ 32ms (200.244.214.13) ADD A LOCATION
AS4230 O  36ms netbr €2~ Paiia DR A7 (R
O  34ms net.br
O  35ms net.br
AS54113 - O 32ms (151.101.56.193)
. U (151.101.56.193) 200.230.252.110

ebt-B1421-tcore01.spoph.embratel.net.br

REMOVE FROM MAP

City
Sado Paulo

o 177.32.129.64 — AS28573 AS4230 AS! - -
Country boost the Scove Sov this location
Brazil

@ 189.33.89.42 — AS28573 AS4230 AS5¢

® 201.52.240.184 — AS28573 AS4230 At
CANCE

191.180.97.223 — AS28573 AS4230 AS>a113 g
189.101.11.138 — AS28573 AS4230 AS3356 AS2914 ASS...

& 187.180.71.87 — AS28573 AS4230 AS54113
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Change and improve locations

Sao Paulo, BR-27 @ .

ARIER. D Sdo Paulo, BR27 (D)
ARZ5N 7R

201.6.35.193

€90623c1.virtua.com.br 201.6.35.193

c90623c1.virtua.com.br

start tyPing and---

C >"v‘

! sa;o pa| City
Sdo Paulo
Country .
.y
Brazil ountry
Brazil
_@Paulo, Brazil BR-27 \B —
1230 At N

30 At

NCEL CONFIRM JAS54113

!
...chooSe 4 new OV wove now \jOM can SMbVV\\'b‘

specific location and---
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Change and improve

[ https://4041.ripe.net X |

(& [ A Not Secure | https://4041.ripe.net/?realmsm=9354519

§ TRACEROUTES MEASUREMENT 9354519

@ ATLAS RESULT

SUMMARY

AS28573

AS28573

AS4230

AS54113

AS unknown

REMOVE FROM MAP

O ATLAS RESULT  201.52.240.184 — AS28573 AS4230 AS54113 v

SUMMARY

AS28573

AS28573

AS54113

AS unknown

REMOVE FROM MAP

189.63.153.221 — AS28573 AS4230 AS54113

(189.63.153.221)

1ms (192.168.1.1)
11ms (10.35.128.1)
9ms com.br

13ms com.br

11ms com.br

20ms (200.167.43.9)
32ms (200.244.214.13)
36ms net.br

34ms net.br

35ms net.br

32ms (151.101.56.193)
(151.101.56.193)

(201.52.240.184)
1ms (192.168.130.1)
1ms (192.168.131.1)
2ms (192.168.0.1)
9ms (10.17.0.1)
13ms (201.6.36.1)
13ms com.br

14ms com.br

15ms net.br
15ms net.br
17ms net.br
14ms net.br
12ms net.br
14ms (151.101.56.193)
(151.101.56.193)

@ Knoxville

@ Atlanta

Porto Alegre, BR-23
Lajeado, BR-23
Passo Fundo, BR-23
S&o Paulo, BR-27
Sado Paulo, BR-27
Sédo Paulo, BR-27
Sado Paulo, BR-27
Sédo Paulo, BR-27
Houston, US-TX
Houston, US-TX

ADD A LOCATION
Sado Paulo, BR-27
Belo Horizonte, BR-15
Sado Paulo, BR-27

Sédo Paulo, BR-27

Houston, US-TX
Houston, US-TX
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Future Work

New Inference Engines

Increase research collaborations
Integrate RIR data
Reverse DNS engine

Attempt to separate infra-structure |P addresses from end-
user |P addresses

Automated IP address discovery (IPv6!)
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https:/openipmap.ripe.net &

[ NON [ https://4041.ripe.net/?realms: x\‘ Guest l

&< @ {A Not Secure https://4041.ripe.net/?realmsm=9735367

\
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jdenhertog@ripe.net
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