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rfc1930 “Guidelines for creation, selection, and registration of an
Autonomous System (AS)” 1996 3

9. AS Space exhaustion

The AS number space i1s a finite amount of address space. It
iIs currently defined as a 16 bit integer and hence limited to
65535 unique AS numbers. At the time of writing some 5,100
ASes have been allocated and a little under 600 ASes are
actively routed 1n the global Internet. It i1s clear that this
growth needs to be continually monitored. However, 1f the
criteria applied above are adhered to, then there i1s no
immediate danger of AS space exhaustion. It iIs expected that
IDRP will be deployed before this becomes an i1ssue. IDRP does
not have a fixed limit on the size of an RDI.

IDRP : OSI Inter-Domain . ISO/IEC 10747(*)
IDRP AS RDI (Routing Domain ldentifier)
RDI length/value

(*) http://www.sigcomm.org/standards/iso_stds/IDRP/10747.TXT
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OSI/IDRP

rfc4893 “BGP support for 4-octect AS Number Space”

2 byte AS 4 byte
Translation (AS_TRANS:23456)
- OLD BGP speaker AS4 PATH attribute (tunneling)
- 4 octet AS AS4 PATH attribute AS path
(tranSIation) Old-BGP-speaker
¥

Copyright © 2008 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 6



4 byte AS - rfc4893

Built-in

Control plane only

BGP operators only

- Deployment

9
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Notation Confusion !!

1 2
asplain 131073 53212665

asdot 2.1 811.62969
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Notation Confusion !!

asplain 65535
asdot 65535
asdot+ 0.65535

- 65535 0.65535
0.65535 4 bytes
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= = NET

(1/5)
e 2006 10 IETFIDR WG

“Last Call: 'Canonical representation of 4-byte AS numbers' to
Informational RFC (draft-michaelson-4byte-as-representation)”

- HHHH.LLLL

- 32bit 10
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(2/5)
e 2006 10 NANOG

“that 4byte ASN you were considering...”

_ Script (PERL,
TCL, bash, Ruby, Python...) Script Regular
Expression

-AS1.0 AS65536
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(3/5)
« 2007 1 quagga-users

“4 Byte AS tested”

- AS-PATH
AS-PATH

- AS-PATH " A’
" B (A, B) (3.33,
196641), (65535, 0.65535) *

* - (3.33,3¥.33) ...?
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(4/5)
e 2007/ 1 quagga

Juergen Kammer paper

“Thoughts on as4 from an implementation and usage point of view”

- 4 byte AS
- PATH list

1) RIR

2)

3) as4

4)
(Paul

> 4)
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Extended Community *
PATH

(=asdot)
(asdot, asdot+, asplain )

* draft-rekhter-as4octet-ext-community-03 : ID-Exists
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(5/5)
« 2007 10 RIPE5S5 Routing WG — Paul Jakma

“Critical Consideration of AS-Dot Notation”
- asdot asdot

-asdot motivation asplain

- 72277 1.6741
- 169482837 2586.6741
- flat

- Hex
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(5/5)

« 2007 10 RIPE5S5 Routing WG — Paul Jakma
( )

- Regular Expression

- RPSL (Route Pollcy Specification Language,
rfc2650)

- Script
- Bug

* draft-uijterwaal-rpsl-4byteas-ext 2008 3 expired
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« 2007 12 RIPE Routing WG

“[routing-wg] Four byte ASN notation”
- (fait accompli)

- RIR asdot(+)

- draft-michaelson-4byte-as-
representation expired

e |[ETF

. regular expression
asdot
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o (?!) asdot defacto

e notation draft expire

- draft-michaelson-4byte-as-representation
- draft-uijterwaal-rpsl-4byteas-ext

s ?

( )
- IANA/RIR

asdot

—
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IANA

4dbyteASN

http://www.iana.org/assignments/as-numbers

Number Description Whois Reference Reg Date
0.0-0.65535 See Sub-registry 16-bit AS RFC1930

numbers
1.0-1.65535 Reserved
2.0-2.1023 APNIC whois.apnic.net 2006-11-29
2.1024- Unallocated
2.65535
3.0-3.1023 RIPE whois.ripe.net 2006-11-29
3.1024- Unallocated
3.65535
4.0-4.1023 LACNIC whois.lacnic.net 2006-11-29
4.1024- Unallocated
4.65535
5.0-5.1023 AFRINIC whois.afrinic.net 2006-11-29
5.1024- Unallocated
5.65535
6.0-6.1023 ARIN whois.arin.net 2006-11-29
6.1024- Unallocated
65535.65534
65536.65535 | Reserved
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JunOS 4 bytes ASN support

. R9.1 (May 2008)

Notation -- asplain only

* R9.2 (August 2008)

Notation -- asplain, asdot



JunOS AS (R9.2 or later)

o
. asplain
. asdot
set routing-options autonomous-system asdot-notation
e Parse

- AS ‘. asdot

- regexp filter asdot ¥ escape

« asdot+ (0.100, etc.)

Copyright © 2008 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 22



( )

« 2008 5 juniper-nsp mailing list

“asn32: as-path formatting ?”

- asdot "Thank you Juniper.”

"asdot” kool-aid

-9.2 asdot

kool-aid

S
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(IRS16 )

http://www.bugest.net/irs/docs_20080422/4byte-as-yoshida.pdf

Vendor implementation
2008. 4, 219 %,

re:leas& dm‘le

nnylemant aaplam 35915}11
ation

show com asplain

debug /

log

regexp 2022¥0 |20>2¥0 |20>2¥0 0>2%0
support

IRS1622S5nUPDATE
- Fource10 : 2008 May - Jun
-Foundry : asdotF X, 2.022¥ 0 (. TR F (1L E#2F X)
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. asplain

« JPNIC
dot

169482837

)
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2586.6741

32Dbit
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4 byte AS

( 16bit
bit
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. (IETF, xXNOG)
?

-IETF
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. E.164
cCC ( ) (optijon)
CC=123 15CC
15
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. bandwagon

e.g.
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e 4pbytes AS

- IPv4/v6
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