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The core of this topology, the set of ASes with the largest       
customer cones, is still dominated by U.S.-centric ASes.

Each AS node is plotted in polar coordinates (radius, angle) on 
the circle, as formally defined in the equations below. The dis-
tance of each AS node from the center of the circle (the radial 
coordinate) is the inverse of each AS's customer cone size, 
(roughly) the number of the AS’s direct or indirect customers. 
ASes at the outer edge of the circle have no customers and 
ASes at the center have    the largest number of customers.   
The angular coordinate indicates the AS's geographic 
longitude.

For this visualization we used the Feb 2017 Internet Topology Data Kit (ITDK).  
We obtained the raw IPv4 topology data for the ITDK by performing
 traceroutes to randomly-chosen destinations in each routed /24 BGP
prefix using 121 Ark monitors located in 42 countries, on Jan 22 to 
Feb 7, 2017. The resulting IP topology contained almost 50 million IP 
addresses, 49 million inferred routers, and 36 million inferred
links. We inferred the IP address to AS mappings using 
bordermapit, a tool for inferring router ownership (a collaboration
between CAIDA and UPenn). The resulting AS topology 
contained  47,610 ASes and 148,455 links.

The CAIDA AS Core visualization depicts the Internet's Autonomous Systems' (ASes) geographic 
locations, number of customers, and interconnections. Each AS approximately corresponds 
to an Internet Service Provider (ISP). The geographic location of the individual AS is
inferred from the weighted centroid of its address space according to NetAcuity, a 
commercial geolocation service.  The number of direct or indirect customers of an 
ASA is inferred using its customer cone (described below).

A r c h i p e l a g o  

digitalelement
Location is ElementalTM

     African Network Information    
     Center (AFRINIC) for Africa

Reseaux IP Europeens Network
Coordination  Centre (RIPE NCC)
                           for Europe,
                           Russia, the
                           Middle East, 
                           and Central Asia

                           Asia-Pacific 
                           Network Inform-
                           ation Centre 
                           (APNIC) for
                           Asia, Australia, 
                  New Zealand, and
                  neighboring countries

                            

                      American Registry for 
                   Internet Numbers (ARIN) 
               for the United  
           States, Canada, 
      several part of the  
Caribbean region, and  
Antarctica.

Latin America and
Caribbean Network 
Information Centre 
(LACNIC) for Latin 
America and parts of
the Caribbean region

                       The Regional Internet
                       Registries (RIRs) 
                      manage allocation 
                     and registration of 
                    Internet number 
                   resources, such 
                  as AS numbers, 
                 within a particular 
                region of the world.  
               Although most ASes 
             geolocate to the region 
            of the originally allocating 
          RIR, some multinational 
        networks, e.g., AS3257 (Tinent) 
     geolocate outside their region.

RIPE NCC 

     Each AS is placed according to the longitude of
        the centroid of its announced address 
                 space.  This is representative of
                     the area where NetAcuity
                         inters the majority 
                            of this network’s 
                               activity occurs. Asia
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The AS's customer cone is the set of ASes that directly or indirectly pay the AS to
connect to the Internet.  On the left, A 
has the largest cone with 6 ASes; H has 
two.  An AS's customer cone contains 
the set of ASes we observe the AS 
announce to its peers or providers. This 
definition is more constrained than, but 
similar to, the set of ASes reachable 
through its customers.

IP level

router level

POP level

AS 701 AS 1

AS level

The Internet’s network 
topology is often divided 
into four layers: AS, PoP, 
Router, and IP. The IP ad-
dress uniquely identi�es 
an attachment point    
(interface) of a device on 
the Internet. The router 
layer refers to the set of 
routers that transfer and 
route tra�c.  To support geophysically-aware topology analysis, we
 aggregate routers into Points of Presence (PoPs). To support interdomain (between 
networks) topology analysis, we aggregate routers by ownership into Autonomous 
Systems (ASes).

http://www.caida.org/research/topology/as_core_network/

CAIDA’s AS Core 2017 Internet Graph
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3356 (Level 3)3356 (Level 3)

174 (Cogent )174 (Cogent )

1299 (Telia Company)1299 (Telia Company)

2914 (NTT America) 3257 (Tinet Spa)3257 (Tinet Spa)

6762 (TELECOM ITALIA)6762 (TELECOM ITALIA)

6939 (Hurricane Electric)6939 (Hurricane Electric)
3491 (Beyond The)3491 (Beyond The)

3549 (Level 3)3549 (Level 3)
2828 (XO )2828 (XO )

3216 (PJSC "Vimpelcom")3216 (PJSC "Vimpelcom")

209 (Qwest )209 (Qwest )
6461 (Zayo Bandwidth)6461 (Zayo Bandwidth)

9002 (RETN Limited)9002 (RETN Limited)

701 (MCI )701 (MCI )

3320 (Deutsche Telekom)3320 (Deutsche Telekom)

20485 (Closed Joint)20485 (Closed Joint)

12956 (Telefonica International)12956 (Telefonica International)

1273 (Vodafone Group)1273 (Vodafone Group)

1239 (Sprint)1239 (Sprint)
7018 (AT&T Services)7018 (AT&T Services)

7922 (Comcast Cable)7922 (Comcast Cable)

12389 (PJSC Rostelecom)12389 (PJSC Rostelecom)

31133 (PJSC MegaFon)31133 (PJSC MegaFon)

5511 (Orange S.A.)5511 (Orange S.A.)

8359 (MTS PJSC)8359 (MTS PJSC)

7473 (Singapore Telecommunications)7473 (Singapore Telecommunications)
4637 (Telstra Global)4637 (Telstra Global)

20764 (CJSC RASCOM)20764 (CJSC RASCOM)

9498 (BHARTI Airtel)9498 (BHARTI Airtel)

8928 (Interoute )8928 (Interoute )

5580 (Hibernia Networks)5580 (Hibernia Networks)

262589 (INTERNEXA Brasil)262589 (INTERNEXA Brasil)

28917 (LLC "TRC)28917 (LLC "TRC)
4766 (Korea Telecom)4766 (Korea Telecom)

22388 (Indiana University)22388 (Indiana University)

16735 (ALGAR TELECOM)16735 (ALGAR TELECOM)

6830 (Liberty Global)6830 (Liberty Global)

4134 (No.31)4134 (No.31)

11537 (Internet2)11537 (Internet2)

43531 (IX Reach)43531 (IX Reach)

4809 (China Telecom)4809 (China Telecom)

4826 (Vocus Connect)4826 (Vocus Connect) 21219 (PRIVATE JOINT)21219 (PRIVATE JOINT)

2516 (KDDI CORPORATION)2516 (KDDI CORPORATION)

7843 (Time Warner)7843 (Time Warner)

26615 (Tim Celular)26615 (Tim Celular)

4755 (TATA )4755 (TATA )

7738 (Telemar Norte)7738 (Telemar Norte)

10026 (Pacnet Global)10026 (Pacnet Global)

8220 (COLT Technology)8220 (COLT Technology)

1221 (Telstra Pty)1221 (Telstra Pty)

10429 (Telefonica Data)10429 (Telefonica Data)

5588 (T)5588 (T)

11164 (Internet2)11164 (Internet2)

24724 (ATM S.A.)24724 (ATM S.A.)

31500 (LLC GLOBALNET)31500 (LLC GLOBALNET)

3303 (Swisscom (Switzerland))3303 (Swisscom (Switzerland)) 33891 (Core)33891 (Core)

12741 (Netia SA)12741 (Netia SA)

28270 (Videomar Rede)28270 (Videomar Rede)

7029 (Windstream )7029 (Windstream )

16265 (LeaseWeb Network)16265 (LeaseWeb Network)

8167 (Brasil Telecom)8167 (Brasil Telecom)

9304 (Hutchison Global)9304 (Hutchison Global)

8732 (OJSC Comcor)8732 (OJSC Comcor)

9318 (SK Broadband)9318 (SK Broadband)
9505 (Taiwan Internet)9505 (Taiwan Internet)

22773 (Cox )22773 (Cox ) 46887 (Lightower Fiber)46887 (Lightower Fiber)
52320 (GlobeNet Cabos)52320 (GlobeNet Cabos)

25478 (iHome LLC)25478 (iHome LLC)

3786 (LG DACOM)3786 (LG DACOM)

702 (MCI )702 (MCI )

2497 (Internet Initiative)2497 (Internet Initiative) 3267 (State Institute)3267 (State Institute)

7474 (AMLINK Technologies)7474 (AMLINK Technologies)
2764 (AAPT Limited)2764 (AAPT Limited)

18101 (Premium customers)18101 (Premium customers)

6128 (Cablevision Systems)6128 (Cablevision Systems)
577 (Bell Canada)577 (Bell Canada)

50607 (Stowarzyszenie na)50607 (Stowarzyszenie na)

35320 (Eurotranstelecom Ltd)35320 (Eurotranstelecom Ltd)

9009 (M247 Ltd)9009 (M247 Ltd)

12880 (Information Technology)12880 (Information Technology)

41095 (IPTP LTD)41095 (IPTP LTD)
24490 (CERNET2 IX)24490 (CERNET2 IX)

3292 (TDC A/S)3292 (TDC A/S)

20115 (Charter )20115 (Charter )

12874 (Fastweb SpA)12874 (Fastweb SpA)

9049 (JSC "ER)9049 (JSC "ER)

28329 (G8 NETWORKS)28329 (G8 NETWORKS)

5400 (British Telecommunications)5400 (British Telecommunications)

21011 ("TOP NET")21011 ("TOP NET")

55410 (C48 Okhla)55410 (C48 Okhla)

8708 (RCS &)8708 (RCS &)

21320 (GEANT Limited)21320 (GEANT Limited)

11404 (vanoppen.biz LLC)11404 (vanoppen.biz LLC)


