s

2

\\
y £

Whose CIDR is ita%yw

Chtopiec je chleb, a mezczyzna jabitko.

Jan Schaumann <jschauma@netmeister.org> / @i schauma@mstdn.social



mailto:jschauma@netmeister.org
mailto:jschauma@mstdn.social

Whose CIDR is it anyway?¥

A look at centralization in the ownership of IP blocks
R e

Jan Schaumann <jschauma@netmeister.org> / @i schauma@mstdn.social



mailto:jschauma@netmeister.org
mailto:jschauma@mstdn.social

RIPE NCC RDS SINDROME
- REDINDANT ACRONTH Y NDROME.

Réseaux |P Européens

IJUST USING MY PIN NUMBER.

Network Coordination Centre W TS XTMA M ACAINE

v

European |IP Networks

\4

Network Coordination Centre

ALSO SEE :
\SBN Number ;| POF Lormak , YALS Seoccer, DC ComicsS
R Nitus , LCD Display, Please RSP, RIPE NCC

https://sketchplanations.com/ras-syndrome Sketch P\anaC; onsS



B AFRINIC
B APNIC
B ARIN
B LACNIC
RIPE NCC
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The year is 2035...

® Terminal — 80x24

'$ curl —-s https://ip—-ranges.amazonaws.com/ip—-ranges.json | more
{
"createDate'": "2035-05-16-17-43-07",
"prefixes": [
{
"ip_prefix": "0.0.0.0/1",
"region": "us—east-1",
"service'": "AMAZON"
},
{
"ip_prefix": "128.0.0.0/2",
"region": "eu-all",
"service": "AMAZON"
3
{
"ip_prefix": "192.0.0.0/3",
"region": "apac-all",
YOU GETA /48, YOU GETA /48 e
}
> =i {
B "ip_prefix": "224.0.0.0/3",
"region": "everything-else",
"service": "AMAZON"
}

-

"EVERYONE GETS A /48!
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“The future has arrived, and it wants |IPv4 unicast addresses

far more than it wants permanently unusable |IPv4 addresses.”

https://datatracker.ietf.org/doc/draft-schoen-intarea-unicast-240/




now under development, t
Assigned Network Numbers

Decimal Octal

0 0

1 1

2 2

3 3

4 4

5 5

6 6
7-9 7-11
10 12
11 13
12 14
13 15
14 16
15 17
16 20
17 21
18 22
19 23
20-254 24-376
255 377

ASSIGNED NETWORK NUMBERS

This list of network numbers is used in the internetwork protocols

he field is 8 bits in size.

Network RFC739, 1977

Reserved

BBN Packet Radio Network

SF Bay Area Packet Radio Network (1)
BBN RCC Network

Atlantic Satellite Network
Washington D.C. Packet Radio Network
SF Bay Area Packet Radio Network (2)
Not assigned

ARPANET

University College London Network
CYCLADES

National Physical Laboratory

TELENET

British Post Office EPSS

DATAPAC

TRANSPAC MIT Laboratory
e Ml <= f Computer
Unassigned Science

Reserved

Photo by Irene Fertlk | USC News SeV|ce © 1994, USC.

DR

A ot £ - :a.‘ "\f .'-" S
= ey L Do
‘ Prefix (2] Designation Date Z] V
000/8  IANA - Local Identification 1981-09
001/8  APNIC 2010-01
002/8  RIPE NCC 2009-09
003/8  Administered by ARIN 1994-05
( 004/8  Administered by ARIN 1992-12
005/8  RIPE NCC 2010-11
2 : 006/8 Army Information Systems Cente 1994-02
007/8  Administered by ARIN 1995-04
f 008/8  Administered by ARIN 1992-12
\
009/8  Administered by ARIN 1992-08
010/8  IANA - Private Use 1995-06
RV D oD Intel Information Systems 1993-05
A7 AT&T Bell Laboratories 1995-06
013/8  Administered by ARIN 1991-09
014/8  APNIC 2010-04
015/8  Administered by ARIN 1994-07
016/8  Administered by ARIN 1994-11
017/8 Apple Computer Inc. 1992-07
018/8  Administered by ARIN 1994-01
) i7; - 3Ford Motor Compan 1995-05
020/8  Administered by ARIN 1994-10



Allocations by IANA (# of IPs)

35 /8s + others RESERVED
13.8%

10 /8s LACNIC
3.9%

43 /8s RIPE
16.8%

AFRINIC (6 /8s)

2.3%

APNIC 51 /8s

19.9%

ARIN 111 /8s

43.2%



Allocations by IANA (# of IPs)

LACNIC AFRINIC
4.5% 2.7%
RIPE APNIC
19.5% 23.1%
ARIN

50.2%




|IPv6 Allocations by RIR (in # of IPs)

LACNIC
14.2%
RIPENCC
28.8%
AFRINIC
14.2%
APNIC
14.4%
ARIN
28.4%

https://data.iana.org/rdap/ipve.json



25 account.arin.net/public/transfer-log

ARIN @&

Statistics: Specified Transfers of Internet
Number Resources

Completed Specified Transfers
IPv4 Address Blocks Transferred to and from the ARIN Region

Region of Source | Region of Recipient | Effective Date

136.143.000.000 - 136.143.127.255 RIPE NCC ARIN 01-04-2024
159.180.000.000 - 159.180.063.255 RIPE NCC ARIN 01-04-2024
163.158.000.000 - 163.158.255.255 RIPE NCC ARIN 01-04-2024
104.219.072.000 - 104.219.075.255 ARIN RIPE NCC 01-04-2024
104.245.088.000 - 104.245.091.255 ARIN RIPE NCC 01-04-2024
158.053.000.000 - 158.053.255.255 ARIN RIPE NCC 01-08-2024
193.227.122.000 - 193.227.122.255 RIPE NCC ARIN 01-10-2024
193.227.125.000 - 193.227.125.255 RIPE NCC ARIN 01-10-2024
193.227.129.000 - 193.227.129.255 RIPE NCC ARIN 01-10-2024
193.227.135.000 - 193.227.135.255 RIPE NCC ARIN 01-10-2024
169.148.168.000 - 169.148.175.255 ARIN APNIC 01-11-2024



IP Space Trades

Example: Amazon

e 2013: Amazon buys 52.0.0.0/11 and 52.64.0.0/11 from DuPont (today
owns 52.0.0.0/10, 52.64.0.0/12)

e« 2017: Amazon buys 18.128.0.0/9 from MIT
e 2018: Amazon buys 3.0.0.0/8 from GE

e 2019: Amazon buys 44.192.0.0/10 from Amateur Radio Digital
Communications (ARDC)

e 2023: AWS now charges for public IPv4 addresses ($0.005 / hour)



Terminal — 80x24

$0.005 / hour / IP => $43.84 / year / IP
144,578,747 |Ps * $43.84 / year / IP =>
$6,338,332,268.48 / year




DATE BLOCK RIR FINAL PRICE $/ADDRESS 70

60
08/18/2022 /15 RIPE $7,471,104.00 $57.00 50
2 40 L..
08/18/2022 /15 RIPE $7,471,104.00 $57.00 S 04/21/2024
3 % B $/Address: 31.75
20
02/23/2023 /15 RIPE $6,750,208.00 $51.50
10
0
06/24/2021 /15 ARIN $5,068,592.00 $38.67 Q\v e o A 2 Q’\Cb QQ/Q Qq»/\ % K
6\\% '\\% ﬂ/@ '\"\% Q,\Q/ \’\\Q/ \ Q\Q/ fi\\% é”\q,
Q\\ Q\\ Q\\ Qq> QCD Q(b\ Q(b\ Qbk Q& Q(O\
05/25/2021 /15 ARIN $4,194,304.00 $32.00

https://auctions.ipv4.global/prior-sales



N LA

Photo by Areallysmartmani1, unmodified, CC BY-SA 4.0; https://commons.wikimedia.org/wiki/FiIe:God_of_the_Cehtury_.jpg



Terminal — 80x38 . Terminal — 80x38

created: 2010-12-12T18:47:08Z ‘ NetRange: 23.32.0.0 - 23.67.255.255
last-modified: 2010-12-12T18:47:08Z CIDR: 23.64.0.0/14, 23.32.0.0/11
source: RIPE NetName: AKAMAI
NetHandle: NET-23-32-0-0-1
role: Network Architecture Role Account Parent: NET23 (NET-23-0-0-0-0)
address: Akamai Technologies NetType: Direct Allocation
address: 145 Broadway OriginAS:
address: Cambridge, MA 02142 Organization: Akamai Technologies, Inc. (AKAMAI)
phone: +1-617-938-3130 RegDate: 2011-05-16
abuse-mailbox: abuse@akamai.com Updated: 2012-03-02
admin-c: NB782-RIPE Ref: https://rdap.arin.net/registry/ip/23.32.0.0
admin-c: CKAK-RIPE
tech-c: APB15-RIPE
N "Some people, when confronted witha
tech-c: RM4844-RIPE )
tech-c: CDAK23-RIPE " ! ! - J
Gyl i e problem, think 'l know, I'll use whois.
mnt-by: AKAM1-RIPE-MNT
created: 2002-03-06T09:02:1
last-modified: 2023-02-28T13:03:5 5y
e+ riveres | NOW they have unstructured text problems.
% Information related to '2.16.0.0 registry/entity/AKAMAI
route: 2.16.0.0/24
descr: Akamai Technologies OrgTechHandle: SJS98-ARIN
origin: AS20940 OrgTechName: Schecter, Steven Jay
mnt-by: AKAM1-RIPE-MNT OrgTechPhone: +1-617-274-7134
created: 2023-06-21T21:35:02Z OrgTechEmail: ip-admin@akamai.com
last-modified: 2023-06-21T21:35:02Z OrgTechRef: https://rdap.arin.net/registry/entity/SJS98-ARIN
source: RIPE
OrgAbuseHandle: NUS—-ARIN
% This query was served by the RIPE Database Query Service version 1.111 (ABERDE OrgAbuseName: NOC United States
EN) OrgAbusePhone: +1-617-444-2535
OrgAbuseEmail: abuse@akamai.com
| OrgAbuseRef: https://rdap.arin.net/registry/entity/NUS—-ARIN
$ ——More——(byte 1514)






https://imgur.com/a/baileys-portfolio-WlgnC

87x38

D © Terminal —

$ curl -s https://ftp.ripe.net/pub/stats/ripencc/nro-stats/latest/nro-delegated-stats |/
> grep "|ipv4|" | more

nro|x|ipv4|*|249160|summary
iana|ZZ|1ipv4|0.0.0.0|16777216|19810901 |reserved|ietf|iana
apnic|AU|ipv4|[1.0.0.0|256|20110811|assigned|A91872ED |e-stats
apnic|CN|1ipv4|1.0.1.0(256|20110414 |assigned|A92E1062|e—stats
apnic|CN|ipv4[1.0.2.0(512|20110414 |assigned|A92E1062|e-stats
apnic|AU|1pv4|1.0.4.0|1024|20110412|assigned|A9192210|e-stats
apnic|CN|ipv4|1.0.8.0|2048|20110412|assigned|A92319D5 |e-stats
apnic|JP|ipv4|1.0.16. @|4@96|2011@412|a551gned|A92D9378|e —-stats
apnic|CN|ipv4|1.0 20110412 |assigned|A92319D5 |e-stats
apnic|JP|1ipv4(l.0.64. 0|16384| 9110412 |assigned |A9252414 |e-stats
apnic|TH|ipv4|1.0-126+€ 00 |20110408 |assigned |A91CF4FE |e-stats
apnic|CN|ipv4|[1.1.0.0|256|20110414 |assigned|A92E1062 |e—-stats
apnic|AU|ipv4([1.1.1.0|256|20110811|assigned|A91872ED |e-stats
apnic|CN|ipv4[1.1.2.0(512|20110414 |assigned|A92E1062|e-stats
apnic|CN|ipv4|1.1.4.0|1024|20110414|assigned|A92E1062 |e-stats
apnic|CN|ipv4|[1.1.8.0|256|20110412|assigned|A9143FA7 |e—-stats
apnic|CN|1pv4|1.1.9.0(256|20110412|assigned|A92319D5 |e-stats
apnic|CN|1ipv4|1.1.10.0|512|20110412|assigned|A92319D5|e-stats
apnic|CN|1ipv4|1.1.12.0|1024|20110412|assigned|A92319D5|e-stats
apnic ipv4|1.1.16.0|4096|20110412 |assigned|A92319D5 |e-stats
apnic ipv4|1.1.32.0|8192(20110412|assigned|A92319D5 |e—-stats
apnic ipv4|1.1.64.0|16384|20110412 |assigned|A92D9378|e-stats
apnic ipv4|1.1.128.0|32768|20110408 |assigned |A91CF4FE|e-stats
apnic ipv4|1.2.0.0|512|20110414 |assigned |A92E1062 |e—-stats
apnic ipv4|1.2.2.0|256|20110331|assigned|A9272682 |e-stats
apnic ipv4|1.2.3.0|256|20110811|assigned|A9173591 |e-stats
apnic ipv4|1.2.4.0|256|20110414 |assigned|A9299C10|e-stats
apnic ipv4|1.2.5.0|256|20110414 |assigned |A92E1062 |e—-stats
apnic| ipv4|1.2.6.0|512|20110414 |assigned |A92E1062 |e-stats
apnic ipv4|1.2.8.0|256|20110412|assigned|A92501F1|e-stats
apnic ipv4|1.2.9.0|256|20110412|assigned|A92319D5 |e-stats
apnic|(M|1ipv4|1.2.10.0|512|20110412|assigned|A92319D5 |e-stats
apnic|CN|1ipv4|1.2.12.0]|1024|20110412|assigned|A92319D5|e-stats
apnic|CN|ipv4|1.2.16.0|4096|20110412|assigned|A92319D5|e-stats
apnic|CN|1ipv4|1.2.32.0(8192|20110412|assigned|A92319D5 |e-stats
lapnic|CN|ipv4|1.2.64.0]|16384|20110412|assigned|A92319D5 |e-stats




https://imgur.com/a/baileys-portfolio-WignC - used with permission
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o Terminal — 128x38

$ curl —s -L https://rdap.db.ripe.net/ip/2.19.4.0 | more =
{
"handle" : "2.19.0.0 - 2.19.15.255", fOP each iin \jOt 255\ do
"startAddress" . " 9.0.0", ?

: "2.19.15.2
RLEVY/ L

ip = $i.0.0.0
while ($ip = $1.255.255.255)

query RDAP for $ip

"status" : [ "active" ],
"entities" : [ {

"handle" : "AKAM1-RIPE-MNT", $1p = endAddress + 1
"vcardArray" : [ "vcard", [ [ "version", { }, "text", "4.0" Xt
", "individual"™ ] ] 1,
"roles" : [ "registrant" ],
"links" : [ {
"value" : "https://rdap.db.ripe.net/ip/2.19.4.0",
llre'Lll : llse'Lfll'
"href" : "https://rdap.db.ripe.net/entity/AKAM1-RIPE-MNT"
P Ao
"value" : "http://www.ripe.net/data-tools/support/documentation/terms",
"rel" : "copyright",
"href" : "http://www.ripe.net/data-tools/support/documentation/terms"
P,
"objectClassName" : "entity"
P A
"handle" : "NARA1-RIPE",
"vcardArray" : [ "vcard", [ [ "version", { }, "text", "4.0" 1, [ "fn", { }, "text", "Network Architecture Role Account" ], [
Ilkindll, { }’ lltextll' llgroupll ], [ Iladrll’ {
"label" : "Akamai Technologies\nl1l45 Broadway\nCambridge, MA 02142"
}' lltextll’ [ llll' llll' llll, llll' Illl’ llll’ i ] ]' [ llte'Lll’ {
"type" : "voice"

}, "text", "+1-617-938-3130" 1, [ "email", {




what’s recorded what’s observed

what

“should” be there



(,
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“whois is stupid*, use RDAP. It’ll be great!”

... they said. $ |

e Sometimes RDAP redirects with data, sometimes without
 Sometimes RDAP has redirect loops (e.g., 45.68.33.0)

« RDAP doesn’t include AS numbers (whois may)

 AFRINIC has API limits (but won'’t tell you what they are); return .. ™9 without Retry-After

e https://rdap.registro.br/ says their API limit is 1 request / 2 0'4,0 ‘AU exceed, they return a 403 - goodbye!

27 Ne
 Sometimes cidrO and endAddress don’t match (e.g., 1.1 79.148.0)“3\92« /'Z(’ :sz

* ARIN & LACNIC RDAP do not include country-code info JSO/\/
* JPNIC doesn’t include allocation type )

[ * ] https://www.netmeister.org/blog/whois.html

* AFRINIC sometimes returns a netmask of -1 (e.g., 196.28.2'

e ‘notices’->’source’ may contain the RIR, ‘port43’ is more reliable

O’I.S 7y


https://rdap.registro.br/




Whose CIDR is it anyway?

IPv4: 297,194 allocations in 238 SO 3166 2- etter codels p

! I
. v a
— S S 2
o
1. Russia (RU), >17K CIDRs

3. Brazil (BR), 12.1K CIDRs



IPv4: 297,194 allocatio

N 238 |!SO 3166 2-letter codes

.".é.."""B".""""G"é"": 5 Germany (DE) i §6 South Korea (KR) g
4 reat Britain - L ; .
. o) : 124.211Ps, 34% i 1125M IPs, 3.1% :
9 Canada (CA) i1 127.41MIPs, 8.5% i (R
~ : 68.52MIPs,1.9% i  N_ . ] e :
. 8. France (FR) 189.81M IPs, 5.1% !
: o E__’ ..................................
............................... 82.18M IPs, 2.2% \ o

1 United States (US)

1.61B IPs, 43.8% 2 China (CN)

E . \ - E
------------ ' : 343.17M IPs, 9.3% |
1o ltaly (IT) 5

54.03M IPs, 1.5%

7 Brazil (BR)
87.14M IPs, 2.4%

Top 10 account f°o~r >75% of all IPs!
768 W 1.614,925 664 Top 2 account for >50%!



IPv6: 351,327 total alloce@'ons in 231

Others

29.0%

Australia (AU)

United States (US)

2.1%
Japan (JP)

2.3%
Italy (IT)

2.4%
Netherlands (NL)

2.4%
Russia (RU)

31.2‘%-

Chine (CN)

2.6%
France (FR)

14.4%
Germany (DE)

3.4%
Great Britain (GB)

4.8%

5.4%

ISO 3166 2-letter codes




Top 3 account for >50% of all AFRINIC IPs!

AFRINIC IPV4 a"OCatiOnS Top 10 account for >80% of all AFRINIC IPs!

RIR Stats. 54 Countries .............................

2 Egypt (EG)

9 Hong Kong (HK)

12 29M, 10.2% \ 23 89M, 19.9% | ; .
............................................................. 2 8TM. 2.4%

10. Ghana (GH)

6 Kenya (KE)

i2.16M, 1.8%

............................ 6 49M, 5.4%

256




APNIC IPv4 allocations

RIR stats: 81 countries
Observed: 119 countries . S

i10. Hong Kong (HK) e presseesneis :
] : 1 China (CN) 2 Japan (JP) .
113.11M, 1.4% E :
e i 357.95MIPs, i i303.64M,22.2% |

- 39% of APNIC T ——

3 South Korea (KR) :

.................... . 4 111 86M 12 20/0
5 India (IN) : ,

43.1M, 4.7% i~

Top 3 account for almost 75% e :

of all APNIC IPs! 7. Singapore (SG) : /'

8. Indonesia (ID) O A,

¥ o Taiwan (TW)

§36.67M, 4.0%

T s, _ 9 Vietnam (VN) :
118.63M, 2.0% 4. Australia (AU) _ :
—— eeerrenmssenneerrnnnnnnns : : : :
256 343,148,032 : :16.34M, 1.8%

551.52, 5.6%



ARIN IPv4 allocations

RIR stats: 54 countries

2 Canada (CA)

68.2M, 4.1%, 1.59%

1 United States (US)
. 1.50B IPs
95.4% of ARIN
36.95% of all IPv4

256 D 1,587,118,080



6 Venezuela (VE)

LACNIC IPv4 allocations

RIR stats: 31 countries : 6TIM,35%

10 Costa Rica (CR) :

1 Brazil (BR)

2.34M, 1.2%

2 Mexico (MX) 87.14M IPs

29.02M, 15.3% : 45.8% of LACNIC

2.03% of all IPv4

8 Ecuador (EC)
: 2.71M, 1.4%

7 Peru (PE)
i 9. Uruguay (UY)
2.44M, 1.3%
Top 3 account for >70% of all LACNIC IPs! 5Chlle(CL) .
Top 10 account for 95% of all LACNIC IPs! | 1003M,53% : [~ .~
- \ i3, Argentina (AR)

2,048 D 37,135,232 i____‘_?__‘_‘_‘f'_‘f'__f_f’_fff__g



6 Russia (RU)

RIPENCC IPv4 allocatlons

- A Y
ts: 124 countries g (8 Sweden(s)
bserved: 164 countries ,4- 28.93M, 3.4%

.9 % 1. Germany (DE)
K 2 Great Britain (GB) 4 .
. 1130.48M, 15.2%

47.29M, 5.5% :

130.75M IPs
15.2% of RIPENCC

§10. Poland (PL)
i  20.35M, 2.4% :

3 France (FR) ................................ .
: 9 Switzerland (CH) :
:  87.03M, 10.1% : .
sssssessssreeeeesaaassssnnnns : i 25.2M, 2.9%
7 Spain (ES) 4 Italy (IT)
Top 5 account for >50% of all RIPENCC IPs! i 33.9M, 3.9% ! I 56.69M, 6.6%

Top 10 account for ~70% of all RIPENCC IPs!

256 N 127,245,384



Allocation Types
ALLOCATED, ASSIGNED, REASSIGNED, ...

type -- a string containing an RIR-specific classification of the network per
that RIR’s registration model — RFC9083

 AFRINIC: 7 types

 ARIN: 4 types

 APNIC: 5 types

 LACNIC: 5 types observed
 RIPENCC: 11 types (7 observed)



IPv4 Netblock Allocation Type

DIRECT ALLOCATION
ASSIGNED PA
ALLOCATED PA
ALLOCATED PORTABLE
ASSIGNED PI
ALLOCATED
ASSIGNED PORTABLE
ASSIGNMENT
ALLOCATED NON-PORTABLE
ASSIGNED NON-PORTABLE
LEGACY

UNKNOWN
SUB-ALLOCATED PA
ASSIGNED
REASSIGNED
ALLOCATION
REALLOCATED
LIR-PARTITIONED PA
ASSIGNED ANYCAST
UNALLOCATED
POLICY-RESERVED

29

6,894
5,880
5,287
3,230

2,482

2,464
1,987
1,693

20,000

PA = Provider Aggregatable

Pl

/8 IPva

APNIC Allocation

= Provider Independent

67,204

/8 IPva
APNIC Allocation

Portable

.\

Assignment /25
Non-Portable

https://www.apnic.net/manage-ip/using-whois/updating-whois/network-assignments/

\ Sub-allocation
."" Non-Portable
l' [ /
Assignment /24 Assignment /06
Portable Non-Portable
40,000

W

60,000



PA = Provider Aggregatable

AFRINIC Allocation Types (observed)

B #of IP addresses [ # of CIDRs

Pl = Provider Independent

ASSIGNED PA 66,741,049

44,269,568

ALLOCATED PA

5,830,144

CASSIGNED Pl

POLICY-RESERVED

102.224.0.0/12
196.223.0.0/19
196.49.0.0/16
196.60.0.0/16

. —

1,187,840

SUB-ALLOCATED PA

UNKNOWN

ASSIGNED ANYCAST

10 100 1,000 10,000 100,000 1,000,000 10,000,000



APNIC Allocation Types (observed)

ALLOCATED PORTABLE

UNKNOWN 5900

ALLOCATED NON-PORTABLE

7,875

ASSIGNED NON-PORTABLE

ASSIGNED PORTABLE

10,000

B # of IP addresses

100,000

B # of CIDRs

1,000,000

JPNIC RDAP returns “type”: null

731,116,062

45,804,668

36,819,033

8,731,648

10,000,000 100,000,000



ARIN Allocation Types (observed)

B #of IP addresses [ # of CIDRs

1,631,174,528

.
~.

29,004,904

22,133,089
ALLOCATION

UNKNOWN

16
<  Misc. IANA reserved

1,000 100,000 10,000,000 1,000,000,000



LACNIC Allocation Types (observed)

B #of IP addresses [ # of CIDRs

159,765,000
ALLOCATED
15,212

15,587,941

REALLOCATED
1,693

179.0.12.0/23
__ASSIGNED_ 12.193,024
F 181.932.192.0/22

189.84.60.0/22

7735308 200.10.162.0/23

W 2,464 200.107.32.0/19

200.107.64.0/20

16,384 200.189.68.0/22
12

100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000

UNALLOCATED



PA = Provider Aggregatable
Pl = Provider Independent

RIPENCC Allocation Types (observed)

B #of IP addresses [ # of CIDRs

412,544,384
ALLOCATED PA 39'587
212,714,027
ASSIGNED PA 53'855
------------ - 190,558,594

$ LEGACY

~
-----------

CASSIGNED P 20°098

LIR-PARTITIONED PA -8|9|0_
7,094,197
SUB-ALLOCATED PA _3',1 72_|

Not observed but documented:
ALLOCATED UNSPECIFIED
LIR-PARTITIONED Pl
EARLY-REGISTRATION
NOT-SET

20,219,952

ASSIGNED ANYCAST

43

100 1,000 10,000 100,000 1,000,00




IPv4 Allocation Sizes 25 difterent CIDR sizes

23 /8s

/15

0.8%
117

1.3%
/18

2.1%
/16

3.9%
/19

4.3%
/120

9.5%

/121
6.4%

~5K allocations with /n < /16

~7.2K allocations with /n > /24

/24
35.5%

/23
12.9%

/122
23.0%




IPv4 Allocation Size

125,000 100
105,619

100,000
75

75,000
50

50,000
25

25,

5,000 18,9891 6417

12,85711,654
6,349 5995
’ 2,338 2,175 1,519 1,364 1,334 1,174 1,048 849 665 376 220 141 63 23 11
) 0

24 /22 /23 /21 /20 M9 M6 /M8 /M7 /15 /29 /25 w M4 /28 /27 /26 /30 /M3 /M2 /31 /M1 /10 /8 /9



LACNIC Allocation Size

12,500

10,537

10,000

7,500

5,000

2,500

/22

124

1,716

120

1,436

/121

1,126

/123

776

/19

024 419 556 236 168 156 o8

/16 15 M4 /29 /25

/18

117

46

/130

44

/28

36

/13

29

127

26
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IPv6 Allocation Sizes

/15

0.6%
117

0.9%
/18

1.3%
/19

2.1%
/16

2.8%
/120

3.0%
/121

3.2%
/129

4.5%
/48

5.0%
/23

6.5%

/132

9.4%
/22

9.5%

70 different CIDR sizes
22 CIDRs /n < /32 (252K assignments)

18 CIDRs /n > /48 (572 assignments)

9 CIDRs /n > /100 (22 assignments)

/124
47.2%




Top 20 Netnames by Frequency

CIS1-AFRINIC
JNIC1-AP
IPXO-MNT

IP-RIPE
MX-GDUN-LACNIC
CAG67-AP

5,085 298 AS
5055 444 AS

2,037 418 AS
1,882 326 AS

1,809 4 AS

~104K distinct nethames In total

1,126 18 AS

AMAZO-4 1,096 8AS
KAER-MNT 1,0272 AS by IP Count
MULTA 742 2 AS DNIC 239,303,424
MA1104-AP 652 4 AS JNIC1-AP LIEVEBVIER Japan NIC
MNT-NETERRA 579 172 AS MCICS CLNEYREVR  \erizon Business
CH93-AP 515 25 AS AC-3280 LR URENER ATRT Corp.
MNT-SELECTEL 489 4 AS AT-88-Z 73,988,61'
MCICS 470 17 AS CH93-AP 70,209,792 MR YR oo
HEADQU-3 440 36 AS CCCS 66,952,704 \yetey: hle Communications, LLC
KPN-MNT 42716 AS AMAZO-4 65,36¢. 004
CCL-534 410 14 AS CH1302-AP TXREELYR China Unicom
GCL1-MNT 406 5AS HEADQU-3 54,844,416 my Information Systems Command)
RO-MNT 394 202 AS IA9-KR ZXIEIED KT Corporation (RorsaTaTscom
0 MSFT S Microsoft Corporation
ORG-SC4-AP S ZELRFCR SOFTBANK Corp.
CC-3517 SVAMEEER  Charter Communications Inc
LPL-141 PPITEES  |evel 3 Parent, LLC)
VeI 32375808 mmCyiels
DTAG-NIC SWEETR Deutsche Telekom AG
CCL-534 \EEINIETE .
FT-BRX BWERPEEVLR France Telecom
2558157000162 WFFXFIYS TELEEONICA BRASIL S A

0 50,000,000 100,000,000 150,000,000 200,000,000



Top 20 AS by frequency ~63K distinct AS in total

AS9009 883 M247 Ltg.
AS16509 859 Amazon
AS7018 8271 AT&T
AS749 795 poD

AS35916
AS3257
AS62240
AS12389
AS49505
AS7029
AS702

/762 Multacom Corporation
628 GTT-BACKBONE GTT, US
529 Clouvider

489 ROSTELECOM, RU

487 SELECTEL, RU
483 WINDSTREAM
458 UUNET

AS4134 448 HINANET-BACKBONE
AS328608 434 Africa-on-Cloud
AS4837 415 CHINA169-BACKBONE
AS174 407 Hivelocity inc
AS61317 403 Cogent
AS212238 398 Datacamp Limited
AS44477 39
AS4766 397 Korea Telekom
AS10013 362 FreeBit Co.

0 250 500 750



Top 20 AS by IP count ~63K distinct AS in total

AS749
AS4134 LRV ZRC VN CHINANET-BACKBONE
AS7018 95,304,464 WNmi

AS721 70,183,936 Yy
AS7922 70,017,608 ettt ozt

199,918,848 lein)

AS4837 SLOCEERPIE CHINA169-BACKBONE
AS8075 94,760,192 WV I terte i
AS16509 SYASEINC R Amazon
AS4766 LR RER I Korea Telekom
AS17676 JEISLERGE Gigainfra Softbank
AS701 40,839,424 WVYir2els
AS3320 DDA Deutsche Telekom AG
AS4713 SERRIVLIE Open Computer Network (NTT Japan)
AS3356 28,462,592 BIYAL
AS6167 AISVPRIRPA Cellco Partnership d.b.a. Verizon Wireless (Verizon Business)
AS174 26,519,168 Cogent
AS3215 PEAVETEYA Orange S.A. (France Télécom)
AS3269 22,398,464 Telecom lItalia S.p.a.
AS14618 19,931,136 NI
AS714 EEEENCEAR Aoole
AS2516 IVACELRPAR KDD| Corporation (Japan)

0 50,000,000 100,000,000 150,000,000



Top Organizations as Combined by IP Count

DoD
@ 180,699,392 I D R TRl
China Telekom NVAVISER VAR 2 61% of all IPs
AT&T IRV 5 599 of all IPs
Verizon LRV REER 2 35% of all IPs
Comcast AVEZARVARS 1 549 of all IPs
Lumen Technologies CENEVAVAY | 2h0; of all IPs
w S EIVEERR 1 379 of all IPs
Softbank 47,610,528 RTINS
Korea Telekom SRRV 4 0394 of all IPs
Charter Communications 44,819,544 IFHYTYIIRTEN
T-Mobile US ERUVREEREER (540, of all IPs

Deutsche Telekom AG FELRZTAIER oo0 il 1Ps

0 100,000,000 200,000,000

8.19% of all IPs
351,629,824

300,000,000



Whose CIDR...?

* distinguishing between LIR and end-user is... fuzzy

* inconsistencies across RIRs definitions and data models

* Inconsistent data in RDAP

* Regional Internet Registries seem a lot less regional than you might think
« ~30% of all IPs are managed by 13 organizations

 DoD (still) controls > 8% of all IPs



Wh C‘ Minutes before Trump departed office, a

Ose mysterious Florida company reportedly took
over a slice of the Pentagon's internet space

» distinguishing bet femse wezemsomer ot

* |nconsistencies ai
* |nconsistent data

* Regional Internet

s
TETITETETETE W

Sl B

e ~30% of all IPs al

* DoD (still) control:

The Pentagon. Bill Clark/CQ Roll Call via Getty Images

= A Florida firm took over a slice of the internet owned by the
Pentagon during Biden's inauguration.

= |t now controls nearly 175 million IP addresses, The Washington
Post reported on Saturday.




Whose CIDR...?

* distinguishing between LIR and end-user is... fuzzy

<}, k
* |nconsistencies across RIRs definitions and data models \Q j ,

* Inconsistent data in RDAP

* Regional Internet Registries seem a lot less regional than you might think
e ~30% of all IPs are managed by 13 organizations

* DoD (still) controls > 8% of all IPs

* Amazon (4.1%) & Microsoft (1.37%) amongst top ten as only non-I1SPs

* |Pvb6 is a lot more boring (I like boring. We should do more of that.)

Jan Schaumann <jschauma@netmeister.org> / @ischauma@mstdn.social



mailto:jschauma@netmeister.org
mailto:jschauma@mstdn.social
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AFRINIC Allocation Size
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AFRINIC IPv6 Allocation Sizes

2500

2000

1500

1000

500

2072

10441040

o o

o216

475
3807371

258 258 250

156

113

6/ 59 58 57 56 56 56

14

9 5 4 4 4 4 3 3 1 1 1 1 1 1 1 1
\‘19‘ @ @o <’->°‘ <’->°° i \‘9’ @ rb@g (f? N \'\cb \'<\ \'\63 \'\V N

100

75

50

25



APNIC Allocation Size

20,000 100

17,008

15,000 75
11,739
10,000 >
5,000 *
2,6722 5632,561
1,742
1,3461'002 -
388 380 322 281 277 250 238 223 141 83 56 49 23 1 1
; 0

124 /22 /23 /20 /21 M9 M6 /M8 /17 /15 M4 /29 /28 /25 /26 /13 /30 /27 /M2 /32 /31 /M1 /10 /9 /8



APNIC IPv6 Allocation Sizes

20,000 100

17,288

15,000 75

11,673

10,000 50

8,618,6/84¢8,490

0 0‘5 ,645,6(5:6(5,605,600

5,000 25
2,270

623
22815873 71 5551 50 44 44 44 44 433936 18156 3 1 1 1 1 1 1 1 1 111 111 1
o 0
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ARIN Allocation Size

40,000 100

33,542

30,000 75

20,000 ”
10,193
10,000 7,971 *
6,0615,.881
4,939
3,865
2'1761254
=77 850 514 456 439 375 250 211 200 129 73 59 28 27 25 20 9
. 0

124 /22 /23 /16 /20 /21 /19 /M8 /17 /15 /29 /14 /28 /27 /26 M3 /256 /M2 /30 /11 /31 /10 /32 /8 /9



ARIN IPv6 Allocation Sizes

10,000 100
9,149

7,500 75

5238
4,6024, 584,572 50

41243.9953 93¢
2 500

3,786
0 I|‘||

3,53(3,5443,5343 470
/132 /36 /40 /31 /30 /28 /27 /29 /48 /39 /38 /37 /44 /41 /42 /43 /35 /33 /34 /47 /46 /45 [26 [24 /25 /23 /22 /21 /20 /19 /18 /16 /15 /17 /14 /13

5,000

[
2,54‘2,5382,52?2’32 5

1,9791,97€; 371 8371 828 25

223109 94 65 65 41 28 9 4 4 2 1 1 1

— 0




LACNIC Allocation Size

12,500

10,537

10,000
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LACNIC IPv6 Allocation Sizes

25,000 24387 J— 100

20,000
75
15,000
50
10,000
25
5,000
3,026 852
2,224
1464 0761,0641,057 11
o FUL,D0, 728 659 653 620 611 608
192 192 188 180179 18 12 12 10 9 9 8 7 7 6 2 2 1
0 0
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RIPENCC Allocation Size

50,000 100
45,256

40,000
75
30,000
50
20,000
9,416 “
10,000
5,644 5993
3,075
~192134
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. 0
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RIPENCC IPv6 Allocation Sizes

40,000

30,000

20,000

10,000

0

36,603

20,273

16,633

12,259

7.1 826.4576,262
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Top 20 IPv6 AS by frequency ~63K distinct AS in total

AS7018 1330 AT&T

AS7029 669 WINDSTREAM
AS16509 635 Amazon
AS35916 S8 Multacom Corporation

AS7385 LS Zayo Group / Allstream

AS9009 LR V247 Ltd.

AS701 401 Verizon
AS14265 <L K8 TPx Communications
AS12389 <5VA  ROSTELECOM, RU
AS3257 <1550 CINECA CONSORZIO INTERUNIVERSITARIO
AS328608 319 Africa-on-Cloud
AS3356 310 K
AS8075 303 Microsoft
AS749 300 W)

AS4837 7A*¥ A China Unicom

AS1828 AR Unitas Global LLC

AS4134 7As158 China Telecom
AS62240 7ASE 8 Clouvider

AS174 IR Cogont
AS11696 7AVA NBS
AS25653 ZEER FortressITX

0 500 1000



Top 20 AS by IPv6 count

ASZZOFPREEEEEOEEIEeE’SSSSSSSS vodatone Gmbd
As4134 | 2.6%+33  GHINANETBACKBONE
AS4837 _ 6.49FE+32 CHINA UNICOM

AS17676 _ 3.45E+32 SoftBank Corp.
AS7922 _ 3.30E+32 Comcast
AS23910 _ 3.25E432 China Next Generation Internet CERNET2
AS1221 _ 3.25E+32 Telstra
AS148000 _ 3.25E+32 Indian Public DNS
AS3477 _ 3.25E+32 NOAA
AS3269 _ 3.25E+32 Telecom ltalia S.p.A.
AS397165 _ 3.25E+32 EpicUp Holdings
AS56048 _ 3.25E+32 China Mobile Communicaitons Corporation
AS137726 _ 3.25E+32 China Petroleum & Chemical Corporation
AS24863 _ 3.25E+32 Link Egypt

AS133111 _ 1.64E+32 CERNET New Technology Co., Ltd
AS5617 _ 1.62E+32 Orange Polska Spolka Akcyjna
AS55990 I 1.62E+32 Huawei Cloud Service
AS55836 . 8.18E+37 Reliance Jio Infocomm Limited

AS37963 . 8.16E+37 Hangzhou Alibaba Advertising Co.,Ltd.
AS9595 . 8.1T4E+37 NTT-ME Corporation

1.00E+32 1.00E+33 1.00E+34 1.00E+35
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IP Space Trades

» https.//arstechnica.com/information-technology/2021/04/pentagon-explains-
odd-transfer-of-175-million-ip-addresses-to-obscure-company/

o https://account.arin.net/public/transfer-log

o https://www.iana.org/assignments/ipv4-address-space/ipv4-address-
space.xhtm|

* Plenty of data from RIR’s view, e.g., https://blog.apnic.net/2024/01/17/ip-
addresses-through-2023/


https://arstechnica.com/information-technology/2021/04/pentagon-explains-odd-transfer-of-175-million-ip-addresses-to-obscure-company/
https://arstechnica.com/information-technology/2021/04/pentagon-explains-odd-transfer-of-175-million-ip-addresses-to-obscure-company/
https://account.arin.net/public/transfer-log
https://www.iana.org/assignments/ipv4-address-space/ipv4-address-space.xhtml
https://www.iana.org/assignments/ipv4-address-space/ipv4-address-space.xhtml

Example: Global Resource Systems LLC

* Shell company managing previously unannounced DoD IP space (6% of all
|IPv4 addresses, including 11.0.0.0/8)

 AS8003 - https://www.kentik.com/blog/the-mystery-of-as8003/

o https://auctions.ipv4.global/prior-sales:

e 12/18/2023 /16 ARIN total:$3,276,800.00 per-ip:$50.00


https://auctions.ipv4.global/prior-sales:

AFRINIC # of IPv6 Netblocks

Alloca
14.1%
Available
41.1%
Reserved
40.4%
Assig

4.4%




IPv6

* AS36924 GVA Cote d'lvoire SAS (5/32, 4 /48, 1 /28)

* AS328471 HERO TELECOMS (PTY) LTD ( (6 /32, 1 /64, 1 /33)

» AS30844 Liquid Telecommunications Ltd (3 /64, 3 /33, 1 /48, 1 /32)
« AS60171 AFR-IX TELECOM SAU (7 /32)

« AS327750 JENNY INTERNET (PTY) LTD (5 /36, 2 /32)

« AS37282 MainOne Cable Company (3 /32, 1 /48)

« AS6968 ZA CENTRAL REGISTRY NPC (3 /48)

« AS5713 Telkom SA Ltd. (1 /44,1 /32, 1 /30)

« AS37611 Afrihost (Pty) Ltd (2 /32, 1 /36)

» AS37578 TESPOK (3 /48)

AFRINIC Top 10 AS by frequency

AS36924
AS328471
AS30844
AS60171
AS327750
AS37282
AS6968
AS5713
AS37611

AS37578

10



AFRINIC IPv6 Addresses

Available

0.7%
Reserved

j“ 4

Allocated

95.9%




APNIC # of IPv6 Netblocks

Available
19.3%

Allocated
16.8%




APNIC Top 10 AS by frequency

AS135905

v AS140766
AS131642

AS140815

AS138754

AS150698

AS30133

AS140810
AS9268

« AS135905 VIETNAM POSTS AND TELECOMMUNICATIONS GROUP (24 /48, 4 ...

e AS140766 FPT Smart Cloud Company Limited (19 /48, 4 /32)

« AS131642 Pittgiao Network Information Co.,Ltd. (20 /32)

 AS140815 HTTVSERVER TECHNOLOGY COMPANY LIMITED (15 /48)

« AS138754 Kerala Vision Broad Band Private Limited (13 /48, 2 /32)
 AS150698 VCORE (11 /48, 1 /32)

« AS30133 ISC (11 /48)

 AS140810 Megacore Technology Company Limited (11 /48)

» AS9268 Over The Wire Pty Ltd (8 /32, 1 /64, 1/48)

« AS7575 Australian Academic and Research Network (AARNet) (8 /32, 2 /48)



APNIC IPv6 Addresses

Allocated
12.5%

Reserved
20.7%

Available
66.8%




ARIN # of IPv6 Netblocks

Available Allocated
19.3% 16.8%

Reserved
53.9%




ARIN Top 10 AS by frequency

AS7029

AS30133

v AS7018
AS14618

AS7342

AS174

AS16509

AS17378
AS945

* AS7029 Windstream Communications LLC (21 /32, 4 /28, 2 /48) AS6%39

* AS30133 ISC (25 /48, 1 /47)

 AS7018 AT&T (8 /32, 4 /48, 4 /28, 3 /36, 2 /24, 1 /40, 1 /29)
 AS14618 Amazon (6 /44, 4 /48, 4 /36, 3 /32, 1 /40)

» AS7342 Verisign (15/48, 1 /42,1 /41)

» AS174 Cogent (6 /48, 4 /32, 3 /36, 1 /44)

* AS16509 Amazon (4 /48, 3 /44, 3 /32, 2 /40, 2 /36)

» AS17378 TierPoint, LLC (10 /32, 1 /48, 1 /30)

* AS945 hkgo LLC (4 /36, 3 /48, 3 /32, 1 /44)

 AS6939 Hurricane Electric LLC (4 /36, 3 /32, 1 /48, 1 /40, 1 /24)



ARIN IPv6 Addresses

Allocated
12.5%

Reserved
20.7%

Available
66.8%




LACNIC # of IPv6 Netblocks

Assigned

Allocated

10.5%

Available
56.9%

2.4%

Reserved

30.2%



IPv6

« AS13489 EPM Telecomunicaciones S.A. E.S.P. (27 /48, 1 /28)
 AS19429 ETB - Colombia (25 /48, 1 /44, 1 /28)

« AS27951 Media Commerce Partners S.A (10 /48, 1 /56, 1 /44)

« AS262589 INTERNEXA (9 /48, 3 /32)

« AS14080 Telmex Colombia S.A. (6 /48, 1 /44,1 /29)

* AS3816 COLOMBIA TELECOMUNICACIONES S.A. ESP (4 /48, 1 /32)

* AS30133 ISC (5 /48)

« AS28343 UNIFIQUE TELECOMUNICACOES S/A (5 /32)

» AS3549 Level 3 (1/48,1 /44,1 /32,1 /29)

 AS28649 Desktop Sigmanet Comunicaig V21 20 Multimi; V2dia SA (4 /32)

LACNIC Top 10 AS by frequency

AS13489
AS19429
AS27951
AS262589
AS14080
AS3816
AS30133
AS28343
AS3549

AS28649

30



LACNIC IPv6 Addresses

Assigned Allocated
0.1% 7.2%
Reserved
3.8%

Available

88.9%




RIPENCC # of IPv6 Netblocks

Assigned

Allocated
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RIPENCC Top 10 AS by frequency

AS400177

AS204916
AS3301
AS1257

AS204790

AS197992

AS34907

 AS60781 LeaseWeb Netherlands B.V. (57 /29, 14 /32, 10 /30, 7 /48, 1 /44, ssisxs
« AS400177 rootcloud LLC (55 /30) o
« AS204916 RACKTECH CO., LTD. (21 /32, 14 /29, 2 /30, 1 /36)

» AS3301 Telia Company AB (33 /48, 2 /29, 1 /32)

« AS1257 Tele2 Sverige AB (28 /48, 3 /32,1 /64, 1 /29, 1 /28)

« AS204790 Falco ISP Services B.V. (32 /29)

« AS197992 DEFSOLUTION LLC (29 /29, 3 /32)

» AS34907 IP SERVICES Sp. z0.0.(30 /29, 1 /48)

 AS16509 Amazon (15 /48, 8 /32, 6 /29, 1 /40)

* AS3320 Deutsche Telekom AG (21 /48, 3 /32, 1 /56, 1 /46, 1 /40, 1 /30, 1 /29)

75

91
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ARIN IPv4 Netblocks
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APNIC IPv4 Netblocks
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LACNIC # of IPv4 Addresses
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RIPENCC IPv4 Netblocks
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LACNIC IPv4 Netblocks
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AFRINIC IPv4 Addresses by Country (RIR Statistics)

Others

14.1%

Ghana (GH)

South Africa (ZA)

1.9%
Nigeria (NG)

2.7%
Algeria (DZ)

4.1%

Mauritius (MU)

4.1%

Kenya (KE)

9.3%

Seychelles (SC)

23.4%

Egypt (EG)

6.0%

Tunisia (TN)

6.8%

20.9%

Morocco (MA)

10.6%



zz used for reserved and available
ZA: 46.8% of all assigned IPs

EG: 38.9%

MW: 2.7%

MA: 2.5%

RW: 2.5%

NG: 0.9%

KE: 0.9%

All others: 3.7%

AFRINIC # of IPv6 Addresses by Country
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54 countries / 127 countries

AFRINIC error:

afrinic|CA|ipv6|2001:42¢8::|32|20070619|allocated|F362FF17

is actually ZA (now fixed)

AFRINIC IPv6 AS:

54,813 distinct;

« 741 N/A

* Only 43 AS with more than 1 allocation

 Top 10:
« AS36924 10 (Group Vivendi Africa)
« AS328471 8 (Hero Telecoms Pty Ltd)
« AS30844 8 (Liquid Intelligent Technologies / Cassava Technologies)
« AS60171 7 (AFR-IX)
 AS327750 7 (Jenny Internet)
 AS37282 4 (MainOne Cable)
 AS6968 3 (DNS Africa Media and Communications)
 AS5713 3 (Telkom SA SOC Limited)
« AS37611 3 (Afrihost)
« AS37578 3 (Telecommunication Sevice Providers Association of Kenya (TESPOK))



APNIC IPv4 Addresses by Country
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APNIC # of IPv6 Addresses by Country
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 APNIC IPv6 AS:

e 3,615 distinct

« 9827 N/A

* 496 AS with more than 1 allocation

e Top 10:
o« AS135905 28 (VNPT Vietnam Posts and Telecommunications Group)
« AS140766 23 (FPT Corporation)
« AS131642 20 (Pittgiao Network Information Co.,Ltd.)
« AS140815 15 (HTTVSERVER TECHNOLOGY COMPANY)
« AS138754 15 (Kerala Vision Broadband Limited)
« AS150698 12 (FTP Corporation)
« AS30133 11 (ISC)
« AS140810 11 (VCore VN,
 AS9268 10 (Over The Wire Pty)
« AS7575 10 (Australian Academic and Research Network AARNet)



APNIC IPv6 Netblocks by Country
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APNIC IPv6 Netblocks by Country
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ARIN IPv4 Addresses by Country
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ARIN # of IPv6 Addresses by Country
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 RIN IPv6 AS:
« 3,360 distinct
* 5485 N/A
» 358 AS with more than one allocation
e Top 10:
« AS7029 27 (Windstream Holdings)
« AS30133 26 (ISC)
« AS7018 23 (AT&T)
e AS14618 18 (Amazon)
« AS7342 17 (VERISIGN)
« AS174 14 (COGENT)
« AS16509 14 (Amazon)
« AS17378 12 (TierPoint)
 AS945 11 (August Internet hkgo
o AS6939 10 (Hurricane Electrics)



ARIN IPv6 Netblocks by Country
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ARIN IPv6 Netblocks by Country
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LACNIC IPv4 Addresses by Country
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LACNIC # of IPv6 Addresses by Country

6.59E+32

BR: 50.8%

AR: 32.1% -
MX: 3.9%

VE: 2.7%

5.10E+31

4.18E+31
3.53E+31
2.51E+31
2.03E+31
1.75E+31
1.27E431
1.08E+31
7.38E+30
CO 1 9% MX VE co CcL EC PE DO CR Others

CL: 1.6%
EC: 1.3%
PE: 1.0%
Others combined: 3.2%



LACNIC IPv6 Netblocks by Country
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LACNIC IPv6 Netblocks by Country
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RIPENCC IPv4 Addresses by Country
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 RIPENCC

IPv6 AS:

o 7,794 distinct

« 14,734 N/A

e 1,422 AS with more than one allocation

e Top 10:

AS60781 91 (Leaseweb, NL)
AS400177 55 (Rootcloud)

AS204916 38 (Racktech)

AS3301 36 (Telia)

AS1257 34 (Tele?2)

AS204790 32 (Floccus)

AS197992 32 (Defsolution)

AS34907 31(IP SERVICES Sp.)
AS16509 30 (Amazon)

AS3320 29 (Deutsche Telekom (DTAG))
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RIPENCC IPv6 Netblocks by Country
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RIPENCC IPv6 Netblocks by Country
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IPv6 Addresses By Country
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Allocated/Assigned IPv6 Netblocks by Country

Others
48.4%

Australia (AU)
2.4%

United States (US)

13.3%

Brazil (BR)

12.8%

Germany (DE)

4.4%
India (IN)

3.5%
Russia (RU)

3.4%
Indonesia (ID)

3.1%
Great Britain (GB)

3.1%
Chine (CN)

2.9%
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Routing Information Service (RIS)

View from the routing tables

o https:.//www.ripe.net/analyse/internet-measurements/routing-information-
service-ris/

e https://stat.ripe.net/app/launchpad

e https://ris.ripe.net/docs/ris-whois/

* Or ask whois.cymru.com ?

* Discrepancy of announced CIDRs vs. assigned CIDRs


https://www.ripe.net/analyse/internet-measurements/routing-information-service-ris/
https://www.ripe.net/analyse/internet-measurements/routing-information-service-ris/
https://stat.ripe.net/app/launchpad
https://ris.ripe.net/docs/ris-whois/
http://whois.cymru.com

MX domains (>1K instances)

extrementc.com

0.0%

h-email.net

0.5%

123 Reg

0.6%

Strato AG / United Internet AG
0.6%

Gandi SAS / Your.Online
0.7%

Tencent QQ

0.8%

One.com

0.9%

Zoho

1.0%

Tucows / OpenSRS
1.2%

SiteGround

1.5%

OVHCloud / OVH Groupe SAS
2.2%

IONOS

2.5%

Microsoft

4.7%

Namecheap

13.5%

Google
34.0%

GoDaddy Hosted Mail
14.3%

https://www.netmeister.org/blog/mx-diversity.html



Top CAA issue records (all TLDs)

Amazon
0.9%
pki.goog
3.3%
globalsign.com Cozr;\c;cio
16.3% 9%
letsencrypt.org
23.8%
DigiCert
24.0%

https://www.netmeister.org/blog/caa-diversity.html



Previously
NS diversity in gTLDs by AS

75% of all NS records are served from 4,093 IPs (1,580 NS) in 245 AS

AS10439

0.0% CARINET

AS8495

0.1% INTERNET AG

AS20857

0.2% TRANSIP-AS

AS43350

0.2% NFORCE AS13335

A§397231 CLOUDFLARENET 34.4%

0.3% ULTRADNS

AS134763

0.4% T-DONGGUAN-IDC CHINANET

AS38283

0.4%

AS1921 NRGAE

0.5% TENCENT-NET-AP

AS397224

0.8%

AS15418 ULTRADNS

1.0% :

AS14618 FASTHOSTS-INTEBRNET

AS197695

1.1% AS-REG AS37963

AS16509 SUSOEE ASedzrs
4.8%

2.4% GODADDY-DNS ASB560

AS16276 AMAZON-E 3.6%

AS62597 OVH-FR

i NSONE

Jan Schaumann <jschauma@netmeister.org> / @jschauma

https://www.netmeister.org/blog/nsauth-diversity.html



Previously
Top AS by cumulative A / AAAA records' PTR records

AS16509, AS14618 (AMAZON)
18.9%

Rest (12.3K AS)

29.1%

.

95,566,001

AS13335 (CLOUDFLARENET, US)
12.2%

AS16276 (OVH, FR)
1.4%

AS22612 (NAMECHEAP-NET, US)
1.6%

AS8560 (IONOS-AS)

AS396982 (GOOGLE)

.4 /0
AS58182 (WIX COM, IL)

AS63949 (AKAMAI-LINODE-AP, SG)

AS53831 (SQUARESPACE, US)

https://www.netmeister.org/blog/naked-domains.html
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