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Recent Changes

= Exhaustive search of 192/8 space for
unassigned addresses

= Now combined with IANA listing of former A-
space and my search of former B-space

= Total available IPv4 address space outside
registry blocks is now known “accurately”
= Unallocated address space BGP feed available




Recent Changes

= Unique Prefixes

= Represents the smallest the Internet Routing table
can be without losing address space

= Probably not a very sensible concept to use on a router
given the topology of the Internet

= Prefixes after maximum aggregation

= Represents aggregation effort by the AS (but
obviously cannot account for traffic engineering)

= Represents the smallest the Internet Routing
Table could be without the loss of any reachability
iInformation



Recent Changes (continued)

= Added LACNIC to report

= Allocations from 200/8 address space

= Allocations from AS blocks 26592 — 26623
and 27648 — 28671

= Full Stats on APNIC web page
























BGP Routing Table
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The New CIDR Report and
Routing Table Update

Geoff Huston & Philip Smith



What's Happening (AS4637)
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Route Views’ View

Lo I I I I ! I I I I

140884

\

1208848

180884

2a000

EEEAEE

ctive BGP entries C(FIEX

X

480800

a4 95 Q& a7 Qg 99 aa a1 |z a3z
Date



BGP Trends

= Table growth appears to have resumed a
linear growth rate of about 10,000 entries per
year

Is this a stable state?

For how long?

Will exponential growth resume?
If so, at what rate?
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Number of AS’s
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What Happened...

s Growth rates have come down

= The routing space appeared to be
better managed in 2002

= Less routing “noise”

= Better adherence to hierarchical
aggregation in the routed address space



The CIDR Report

s Has moved its home!

= Rewritten to use the BGP Analysis as input
http.//bgp.potaroo.net/cidr
http://www.cidr-report.org

= Diagnosis not analysis

= Intended to show how greater efficiency in terms
of BGP table size can be obtained without loss of
routing and policy information

= Show what forms of origin AS aggregation could
be performed and the potential benefit of such
actions to the total table size
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Status Summary

Table History

Date

21-01-03
22-01-03
23-01-03
240103
250103
26-01-03
27.01-03
280103

Prefixes CIDR Aggregated

115121 45054
118226 G500&
115178 G5lz2g
113201 §5102
115169 g27E
116241 53709
117&9: 53535
113003 55017

Flot: BGF Tahble Size

AS Summary

13423
SE50
1552

T20L5296

Murnber of &5es in routing systern

Nureber of &5es anmouncing only one prefix

Largest ruraber of prefives avmounced by an A3
£35701: AT TERWET-A5 UUNET Technologies, Inc.
Largest address span announced by an &5 (132s)
52563 SUMNET-AS DISCO-UNERL

Flot: A5 count

Flot: Asrerage announeemments per orgin &5

Report: &5es ordered by onginating address span

Report: Lutonormons Systern nuraber-to-taree mapping (from Registry WHOIS data)

Possible Bogus Foutes and AS Announcements

Ho Bogus Foutes

BEeport: &llocated and Reserved TP address blocks
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Feport: llocated and Reserved A5 blocks L]
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Aggregation Suminary

The alronthm used in this report proposes aggregation only when there is a precise matchusing A% path so as to preserve traffic transit policies. Aggregation is also proposed across non-advertised address space

o @ @Q

["holes").
- 28 Jand3 ---
ASnum HNetsNow NetsAggr Nei(Gain % Gain Description
Takle 114104 G5000 12104 g0y Al ASes =
A53908 1140 13 491 41,6+ SUPERNETASELE fuperMet, Ine.
AR12566 445 5 440 95,95 COVAD Covad Comnmnications
A5701 1542 117 411 .05 ALTERNET-AS TUNET Technologies, Ine. =
457018 1425 lozd 40l $7.95 ATT-INTEENET4 AT&T WorldHet Services
457243 591 150 241 57.7% ADELPHIA-AS Adalphia Corp.
454323 5i7 bET 224 64,25 TW-COMM Time Warner Commmanications, Ine.
458197 464 154 210 66.4% BATI-ATL Bellfcuth Nebarork Sobations, Ine
451221 11&8 522 195 t6.:+5 ASM-TELSTEA Telstra Pty Ltd
ASE347 17t 35 147 77.¢5 DIAMOND SAVVIS Commmnications Corporation
451239 957 674 142 2965 SPRINTLINE Sprint
454355 409 12 "B 67.55 ERMI-EARTHLNE EARTHLINE, IMNC
AST046 1133 i60 i 49 25 TUNET-CUSTOMER UUNET Technologies, Ine.
454151 114 5§ 71 si.ar TSDA-1 TTSDA
AS22927 159 iE 167 9i .45 AR-TEARZ-LACHIC TELEFONICA DE ARGENTINA
454814 {38 15 P46 94,25 CHINANET-BEINTNG-AF China Telecom (Group)
A5F05 did 151 142 57,25 ASM-ALTEENET UUNET Technologies, Inc.
ASES2 BE0 446 iid 24,45 ASMESZ Tehis Advanced Comnmnications
451 13 4232 E31) 24,74 GHNTY-1 Germuty
ASE19E di FIH il si.¢5 BATI-MIA BellSocuth Nebarork Sobitions, Ine
AS17678 3i? 16 113 57.7% GIGAINTEL XTAGE CORPORATION
A52229]1 Bis 14 119 57.2% CHARETEE-LA Charter Comnonications
L5620 5il 256 115 27.4% MERIT-AS5-27 Merit Netwrork Ine.
45209 5ig 124 hET] 26,05 ASH-QCWEST Charest
454154 193 114 Llid 61.7% ERE-CHINALINE Data Comnminications Burean
456140 205 1:6 1 55,75 IMPSAT-TSA ImpSat
452042 159 13 172 66.5% LANET-1 State of Lowisiana
AS2A3EA dil 149 17& a0, a5 IMS-A5 ATET Data Commmnications Services
ASEI27T 157 26 151 50,75 SHAWFIBEE Shawr Fiberlink Limited
A517557 2i9 hET3 147 44,754 PETELECOM-A43-4F Pakistan Telecom
4511492 $93 157 14 47.55 CABLEONE CAELE ONE
Total 16208 5521 747 47.7% Top 30 total
|
[ D
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Lop iU Added Koutes this week per Uniginatng A

Prefixes
74
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21
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i
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in
17
16
1k
16
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15
15
14
1z
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1i

ASnum

ASRSD
AST020
451913
A54755
ASEEES
AS17653
A57011
4514104
AS4R22
4519405
A31a631
A54637
4319023
ASR5ES
A52457
4310022
A57845
A31
ASRATY
A5FT1S

AS Description

ASHE52 Tehys Adwvanced Commminications
MI-E¥CE-LACHNIC Electronica v Conmnicaciones, 5. 4.
DL A4 Defense Logistics Agency

VENL-AS Videsh Sanchar Migam Ltd. Autonomons Systam
FTECH-OFFEITE-AS Frontier Intarnet Services Livnited
PCM-HE-AF Pacific Centary Matrix

CITLINE Citimens Ttilities

THEMET-I2Z University of Taxas at dustin
UHSPECIFIED Indolnternet PT.
WORLDWITHOUTWIRE WorldWithout Wire com
COGENT-ASH Cogent Commmnications

REACH Reach Hetwork Border 45

HEWEDGENETS Hew Edze Metworks

SATYAMNET-AZ Satvam Infowray Lid.,

AS2457 FR-U-1-ATX-MARSEILLE

SPECTEANET FIEST FIBEEE EROADEAND NETWORE IN NEW DELHI, INDIA
ADELPHIA-AS Adelphia Corp.

GHTY-1 Germity

HUTCHCA-AZ Corporate Aecess (HE) Litd.
TELEOMNET-AS-AF PT TELEEOMUNIEAST INDONESLA

Top 20 Withdrawn Routez thiz week per Originating A%

Prefixes
-159

-4
-0
-35
-i&
-i6
-&5
-id
-id
-&2
-&n
-1s
-1s

-14

ASnum
431580
4321127
A35859
432151
432920
43724
A31556
A3T7535
A317964
432150
432092
43701
437243
433902
AZ1239
AZ1913
AZQE09
AZ1T1E
4523520
45271

AS Description

H(, 5th Siznal Conunand

ZTTELS I5C Zap-5ib TransTeleCom
ASH-DDH-ASNELE-ASNELOCE DOD Hetwrork Information Center HCTAMSE EURECENT
CSUNET-3E Califormia State University

LACOE Los Angeles County Office of Education
LASH-DLA-ASHELOCE DLA Systems Automation Center

H, 5th S1znal Commmand

TISHET TISHET Technology Inc.

DETHET Beging Dian-Xin-Tong Heterark Technologies Cao., Lid.
CSUHET-3W Califormia State University

BENOW Broadband oer

ALTERHMET-AS UUHET Technologies, Ine.

ADELPHIA-AS Adelphia Corp.

SUPERMETASELE SuperMet, Inc.

SPRINTLINE Sprint

DLAY Defense Logistics Agency

CHINATDT Mewr Era Foundation System Co. Ltd
FE-EETHD-PACA RESEAT EEGIONAL TRES HAUT DEEIT PACA
HEW-WORLD-NETWORE HNew World Hetarork

BCHET-45 University of British Cohmbia
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More Specifics

A hst of route advertisements that appear to be more specfic than the ongmmal Class-based prefixz maslk, or more specific than the registry allocation size,
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Top 20 ASes advertising more specific prefixes

Iore
Specifics
39
T
729
522
503
457
440
359
373
365
355
346
344
308
298
Z95
284
267
ZBE
264

Total
Prefixes
1150
1435
1583
B35
957
521
445
464
591
423
527
650
552
522
299
424
421
663
409
311

ASnum

AS3508
ASTO18
AET01
AS4E3T
AE1230
ASE50
AS18566
AEE197
ASTe45
AER198
AS4E25
ABESZ
AET04E
AS209
A511452
AST05
AS2386
A51
ABA355
AEI06E

AS Description

SUPEEMETASELE Supertiet, Inc.
ATT-INTEENETE ATE&T Worldlet Zernices
ATTEEMET-AZ TIUNET Technologes, Inc.
EEACH Eeach IMetwork Border A3
SPEINTLINE Sprint

MEETT-45-27 Merit Metwork Inc.

COVAD Covad Communications

BATI-ATL BellZouth Metworl: Solutions, Inc
ADELPHIA-AS Adelphia Corp.

BATI-MTA BellSouth Metworl: Solutions, Inc
TW-COM Time Warner Cormmunications, Inc.
ASHESZ Telus Advanced Communications
TUNET-CUUSTOMMEE TTTNET Technologies, Inc.
ASHN-OWEST Qwest

CABLECME CABLE OMNE

ASW-ATTEEMET TTUNET Technologies, Inc.
IME-A5 ATET Data Communications Services
GHTY-1 Genuity

EEMZ-EARTHLIWE EARTHLINE, INC

ACCESS-VIEGINLA Virgra Polytechric Institute and State T,

Eeport: AFes ordered by number of tnore spectfic prefizes
Report: More Specific prefis list (by AS)
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Aggregation Suggestions

This report does not take into account conditions local to each ongin A3 i terms of policy or traffic engineenng requirements, so this 15 an approxmate

o @ @Q

cuideline as to agoregation possibilities.

Rank 43 LS Nare Current Wthdw LAggte Annce Redetn %
10 AZ1221 ASN-TELSTRA Telstra Pty Ltd 1128 444 149 833 295 Z6.15%

L3 1221: ASN-TELSTRA Telstra Pty Ltd

Prefix (A3 Path) Aoggregation Action
47,153.192.0/18 1221
61.9.128.0/17 1221
1258.87.160.0721 1221
129.223.0.0/16 1221
129.223.0.0/15 1221 — Withdrawn - matching aggregate 129.223.0.0/16 1221
129.223.64.0/19 1221 — Withdrawn - matchihg aggregate 1Z9.Z23.0.0716 1221
129.223.131.0/24 1221 — Withdrawn - matchihg aggregate 12Z9.223.0.0/16 1221
129.223.160.0/19 1221 — Withdrawn - matching aggregate 129.223.0.0/16 1221
129.223.192.0/19 1221 — Withdrawn - matching aggregate 129.223.0.0/16 1221
129.223.224.0/19 1221 — Withdrawn - matchihg agogrecgate 129.223.0.0/16 1221
134.144.64.0/20 1221 + Announce - aggregate of 134.144.72.0/21 (1221) and exposed 'hole!
134.144.72.0/21 1221 - Withdrawn - aggregated across exposed 'hole'! 134.144.64.0/21
134.159.2.0/24 1221
134.173.0.0/ 16 1221
136.153.0.0/16 1221
137.76.0.0/15 1221 + Announce - aggregate of 137.76.32.0/19 (1221) and exposed 'hole!
1370600420 1221 + Announce - aggregate of 137.76.8.0/21 (1221) and exposed 'hole!
1307600022 1221 + Announce - aggregate of 137.76.2.0/23 (1221) and exposed 'hole!
137.76.2.0/24 1221 - Withdrawn - aggregated with 137.76.3.0/24 (1221)
137.76.3.0/24 1221 — Withdrawn - aggregated with 137.76.2.0/24 (1221)
137.76.4.0/22 1221 + Announce - aggregate of 137.76.6.0/23 (1221) and exposed 'hole!
137.76.6.0/24 1221 - Withdrawn - aggregated acrozs exposed 'hole! 137.76.7.0/24
137.76.8.0/24 1221 - Withdrawn - aggregated acrozs exposed 'hole! 137.76.9.0/24
B R e i = e E e B 1221 + Announce - aggregate of 137.76.24.0/21 (1221) and exposed 'hole!
137.76.27.0/24 1221 — Withdrawn - aggregated across exposed 'hole! 137.76.26.0/24
130280023 1221 + Announce - aggregate of 137.76.2Z23.0/24 (1221) and exposed 'hole!
137.76.28.0/24 1221 - Withdrawn - aggregated across exposed 'hole! 137.76.29.0/Z24
137630023 1221 + Announce - aggregate of 137.76.31.0/24 (1221) and exposed 'hole!
1372 248 =34 Osea 1221 = Mithdrawmn — acaotrecstecd =scro evhna=ssd 'holes! 1372 248 30 094
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Announced Prefives

Bank A3 Trpe Originate &ddr Space ([pfx]) Tran=zit &ddr =pace [pfx] De=cription
166 AZ10% ORIGIN Originate: 955055 F12.09 Trans=it: 0 /0.00 CISCOSYSTEMS Ci=ca Svstems, Inc.
Aggregation Suggestions

This report does niot take into account conditions local to each origin &5 in terms of policy or traffic engineering requirerents, so this is an approzximate guideline as to aggregation possibilities.

FPark A2 A3 Name Currant Tkhdw aAggb: Annce Radcotn %
T8 AS109 CISCOIY¥ETEMS Cisco Bystems,. Inc. Z6 2 z 13 T E6.9E%

&3 10%: CIBCO3YETEMS Ci=zco Sy=tem=, Inc.

Frefix (&5 Farh) Aggregation Action
G4 100.0.0/14 1lz29 102
64 100_1F5_0/19 1z29 109 - Withdrawn - matching aggregate 54_100.0.0/14 12329 109
64 1001600780 139 109 - Withdrawn - matching aggregate &52.100.0.0/14 1z329 103
G100 19& .0/ 1§ 1lz29 109 - Withdrawn - matching aggregate 54_100_0.0/14 1&29 109
64 101.19&.0/19 1lz29 109 - Withdrawn - matching aggregate 54.100.0.0/14 1&29 109
63 101 FE2.0/19 122 103 - Withdrawn - matching aggregats 52.100.0.0/14 12329 1092
64 10g._ 0.0/ 1& 127 103 - Withdrawn - matching aggregates 52.100.0.0/14 12323 103
64102 0.0/ 17 1z29 103 - Withdrawn - matching aggregats &£4_.100.0.0/14 12329 103
63,104 0.0/ 16 1223 102
E6d.104 0.0/ 18 £91¢ 102
63,104 19Z.0/ 15 12zl 102
125.107.0.07 16 1223 102
144 z54.0.0/ 16 1léz3 1032
151.44.0.0/ 16 1lz29 102
171_65._0.0/ 14 1229 102
19z_21.7.0/¢84 1223 102
192115 . T6.0/ 22 F200 1293 1223 1293 2371 F1ls 109
198 12 . 172.0/ 24 1223 102
19z.1zz.174.0/ 24 1229 102
192.1a5.240.0/81 lzz3 1032
19z _1a5_E50_0/ &84 1229 102
195.92._0.0/ 18 1223 102
195 1232 F19.0/:24 1223 102
195 125_ 2.0/ &2 1223 102
E02. 69 192 0520 1z29 103 + Armounce - aggregates of Z04.69.192 0721 (1229 109) and exposed 'hole!
04,59 195 0/E832 1zz? 103 - Withdrawn - aggregated acros== sxposad 'hole' E02.69_196.0/22
E0d. 69 E00.00 22 1z29 103 + Armounce - aggragats of 204 _E9.E00.0/22 (1229 103) and axposaed 'holae!
04,59 _F00_0/82 1lz29 109 - Withdrawn - aggregated across exposed 'hole' Z04.69_FZ01.0/24

as-report w1.0 (giky 2002
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Aggregation Potential
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Mixed News

= BGP Table growth has been slowed down
considerably though the more careful use of
aggregate routes in recently advertised
networks.

= Despite this, it is still the case that up to 50%
of the current BGP table is the outcome of
Inadequate control of routing information



BGP Analysis Resources

= http://bgp.potaroo.net
s http://www.cidr-report.org

= CIDR Report
= Sent to routing-wg list

= Routing Report
= Sent to routing-wg list




