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IP Background

 Cooperation between ISPs

 IAB: Internet Architecture Board

 IETF: Internet Engineering Task Force

 All volunteerism

 Rough consensus and running code

 “We reject kings, presidents and voting; we 
believe in rough consensus and running code”
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IP Address Allocation and Assignment: Internet 
Registries 

IANA
www.iana.org

RFC 2050 - Internet Registry IP Allocation Guidelines 

RFC 1918 - Address Allocation for Private Internets 

RFC 1518 - An Architecture for IP Address Allocation with CIDR 

ARIN
www.arin.net

APNIC
www.apnic.net

RIPE
www.ripe.net

Allocate to National and local registries and ISPs

Addresses assigned to customers by ISPs

Internet Assigned Numbers Authority
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The early years: 1981 – 1992

“The assignment of numbers is also handled by Jon.  If you 

are developing a protocol or application that will require the 

use of a link, socket, port, protocol, or network number 

please contact Jon to receive a number assignment.”  (RFC 

790)

1981:
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The boom years: 1992 – 2001
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Recent years: 2002 – 2019
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What are RIRs?

 Service organisations

 Representative of ISPs globally

 Industry self-regulatory structures

 Non-profit, neutral and independent

 Open membership-based bodies

 First established in early 1990’s

 Voluntarily by consensus of community

 To satisfy emerging technical/admin needs

 In the “Internet Tradition”

 Consensus-based, open and transparent
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What do RIRs do?

 Internet resource allocation

 Primarily, IP addresses – IPv4 and IPv6

 Receive resources from IANA/ICANN, and 
redistribute to ISPs on a regional basis

 Registration services (“whois”)

 Policy development and coordination

 Open Policy Meetings and processes

 Training and outreach

 Training courses, seminars, conferences…

 Liaison: IETF and ITU
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How do RIRs do it?

 Open and transparent processes
 Decision-making

 Policy development

 Open participation 
 Democratic, bottom-up processes

 Membership structure
 100% Self-funded through membership fees
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IP addressing

 all IP addresses are 32 bits long

 1.0.0.0 - 223.255.255.255

 0.0.0.0 and 255.255.255.255 and 224.0.0.0-
255.255.255.255 have special uses

 A range of IP addresses is represented as 
follows

 /23 – 128 IP addresses

 /24 – 256 IP addresses

 /16 – 65536 IP addresses
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Hierarchical addressing: more specific routes

ISPs-R-Us has a more specific route to Organization 1

“Send me anything
with addresses 
beginning 
200.23.16.0/20”

200.23.16.0/23

200.23.18.0/23

200.23.30.0/23

Fly-By-Night-ISP

Organization 0

Organization 7
Internet

Organization 1

ISPs-R-Us
“Send me anything
with addresses 
beginning 199.31.0.0/16
or 200.23.18.0/23”

200.23.20.0/23
Organization 2

...

...
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138.134.0.0/16

 Block of 65536 IP addresses I assigned to the 
Israeli Electric Company in 1992

 In 2015, RIPE sets out to “normalize” all 
legacy IP addresses that were assigned to 
organizations before there was proper vetting 
and checking

 “We also need a copy of the company 
registration papers from Israel Electric 
Company”
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ממשל זמין
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Internet exchanges
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The largest ISPs in the world

http://as-rank.caida.org/
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The Largest IXPs

https://en.wikipedia.org/wiki/List_of_Internet_exchange_points_by_size

https://en.wikipedia.org/wiki/List_of_Internet_exchange_points_by_size
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AMS-IX stats
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DE-CIX stats
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