BGP Routing Table

!'_ Status Update
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i 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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i What Happened...

s Growth rates have come down

= The routing space appeared to be
better managed in 2001

= Less routing “noise”

= Better adherence to hierarchical
aggregation in the routed address space



i Changes In the Routing Table

= No major table growth from small
prefixes (/24 and smaller)

= Table growth occurred using RIR
allocation prefix sizes (/18 through /20)

= Growth In /18 - /20 prefix numbers
even through the period
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i The CIDR Report

= 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 Prefixes CIDR Aggregated
23-10-02 115086 g2530
241002 115044 gz2513
251002 11475z 2664
26-10-02 115183 g2582
26-10-02 115135 F2541
28-10-02 115001 82653
20.10.0% 115335 gz27a0
30-10-02 115374 82530

Plot: BGE Table Size

AS Summary

13943
5455
1749

73146368

FPlot: &3 count

HNumber of AZes in routing system

Number of Aes announcing only otie prefis
Largest umber of prefives announced by an A3
A3701: AL TERNET-A3 UUTHET Technologies, Ine.
Largest address span announced by an AZ (7325
A3568: AUTMNET-AS DISC-UNERA

Flot: &verage announcements per origin A%
Feport: AGes ordered by onginating address span
Report: Autonomons System number-to-name mapping (from Registry WHOIS data)

Possible Bogus Routes and AS Announcements

Mo Bogus Routes

Feport: Allocated and Reserved IPwd address blocks

Mo Bogus A3s

Feport: Allocated and Reserved A3 blocks
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i Bogus AS Announcements

(From Philip’s Routing Report, AS4777 view)

List of Unregistered ASNs (Global)

Bad AS Designation

65025
65010
65501
65501
65501
65501
5757

PRIVATE
PRIVATE
PRIVATE
PRIVATE
PRIVATE
PRIVATE

Network
81.26.65.0/24
168.167.21.0/24
200.73.24.0/24
200.73.26.0/24
200.73.27.0/24
200.73.28.0/24

UNALLOCATED 207.19.224.0/24

11042
18747
18747
18747
18747
701

Transit AS Description
11042

Orion Network System

Orion Network System

IFX Communication Ve
IFX Communication Ve
IFX Communication Ve
IFX Communication Ve
UUNET Technologies,
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i Bogus Route Announcements

= Exhaustive search of IPv4 address space outside of RIR blocks

39.0.0.0/8 4554  Exchange Point Blocks 192.119.135.0/24 270 NASA

132.0.0.0/10 568 DISO-UNRRA 192.135.50.0/24 7018 AT&T

134.137.0.0/16 7170 AT&T Government Markets 192.136.79.0/24 719 LANLINK autonomous system
135.0.0.0/13 10455 Lucent Technologies 192.136.86.0/24 719 LANLINK autonomous system
137.0.0.0/13 568 DISO-UNRRA 192.136.87.0/24 719 LANLINK autonomous system
138.94.0.0/16 1 GENUITY 192.136.88.0/24 719 LANLINK autonomous system
158.0.0.0/13 568 DISO-UNRRA 192.136.136.0/24 7046 UUNET Technologies, Inc.
164.233.0.0/16 6020 DISA NETWORK SERVICES 192.136.136.0/22 568 D1SO-UNRRA

164.236.0.0/16 568 DISO-UNRRA 192.139.62.0/24 6539 GT Group Telecom Services Cor
192.31.242.0/24 771 NASA Ames Research Center 192.140.0.0/16 5511 France Telecom
192.44.0.0/19 702 UUNET - Commercial 1P service 192.153.136.0/21 568 DISO-UNRRA

192.72.0.0/18 4780 Digital United Inc. 192.156.0.0/19 568 DISO-UNRRA

192.72.0.0/16 4780 Digital United Inc. 192.156.164.0/24 19548 Adelphia Business Solutions
192.83.16.0/720 5515 Sonera Solution Autonomous Sy 192.172.0.0/19 568 DISO-UNRRA

192.83.32.0/19 5515 Sonera Solution Autonomous Sy 192.208.29.0/24 3908  Supernet, Inc.
192.83.96.0/22 5515 Sonera Solution Autonomous Sy 192.208.30.0/23 3908  Supernet, Inc.
192.83.100.0/24 5515 Sonera Solution Autonomous Sy 192.243.36.0/23 2044  AUSNet, Inc.

192.91.198.0/24 2568 CTS Network Services 14
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Aggregation Summary

The algorithm used in this report proposes aggregation only when there is a precise match using 45 path so as to preserve traffic transit policies. &ggregation is also proposed across non-advertised address

space ('holes").

--- 300ct?2 -

ASnum NetsINow MNetsdger MetGain % Gain Description

Tahle 115447

L53008 loes

&3701 1744
BETEAS 772
ASIEIR 475
AST0LE 1345
A36198 419
A3A323 515

P Elal] 329
£51221 1137

£5200 625
557046 585
ASA34T 353
BEATLS 386
A54151 330
A0S 44z
AETIE2 308
551230 g8z
5EE52 659
554314 233
A51 652
AEA107 445
A36140 263

AE290T 215
AS1TRET 311

&350 517
L3176T6 225
LEA505 249
£54134 295
A52043 265
A52543 402
Total 16546

GZ8L7T

556
1259
331
104
995
71
151
4
875
336
2986
£
125
gn
203
Tna
6e0
467
15
436
238
78]
0
117
3Z6
35
60
113
g3
244

d454d

JZ630

51z
430
441
371
350
348
337
325
JZ2
292
289
278
2al
a4
239
236
222
222
218
21
207
135
135
124
131
130
1532
152
177
155

G092

Z6.

47,
28.
57.
T8,
Z6.
3.
G5,
5.
26.
46,
49,
T8,
&7,
T3,
54.
Tl
25,
32.
3.
33.
46,
7.
0.
B2,
3a.
g4,
75,
&l.
BE.
39.

45,

3%
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Al ASes

SUFERNET&5BLE. Supertiet, [ne.

ATTERNET-45 UUNET Technologies, Inc.
ADEILFHIA-AS Adelphia Corp.

HEO-4515 O Cormunications

ATT-INTEENET ATET WoildMet Services
BATI-MWLE BellSouth Metwork Solutions, Inc
TW-COWD Titne Warner Corarenications, Inc.
COVAD Corvad Cornranmications

&5N-TELSTRA Telstra Pt Lid

ASH-OQWEST Qurest

UONET-CUSTOMER UUNET Technologies, Inc.
DIARMOWD SAVVIS Corarrunications Corporation
ERMS-EARTHIME EARTHLIME, INC

USDA-1 TSDA

&5H-ALTERNET UUNET Technologies, Inc.

SBIS-A5 Southwestern Bell Internet Services
SPRINTLINE Sprint

AEPESD Telus Advanced Cormpnunications
CHINANET-BEIING-&F China Telecorm (Group)Beijing Telecor CompanyBeljing China
GHTY-1 Germty

BATI-ATL BellSouth Metwork Solutions, Ine
IMPSAT-USA ImpSat US4, Ins.

AR-TE&RI-LLCHIC TELEFONICE DE ARGENTINA
PETELECOM-A5-AF APNIC &5H hlock
WERIT-A5-27 Ivlerit Network Ine.

GIGLINFRLE APHIC ASH block

DODDSEUE. Dol Education Actrvity Metwork &ssistance Center
ERE-CHIMALIWE Data Comwerinications Bureau
LANET-1 State of Louisiana

ICTE-WD- 45 Pusiness Internet, Inc.

Top 30 total
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Top 20 Added Routes this week per Originating AS

Prefives ASnum AS Descripton
369 AS2RZR  HO-4S515 EO Commmmications
70 456127 BATI-ATL Bellfouth Network Sohitions, Inc
4 AS202  ASH-OWEST Charest
£e 4519029 HEWEDGENETS Hew Edze Netanorks
41 454151 USDA-1 USDA
29 ASS3 WRID-95 Vero, Inc.
23 ASTEIT  eamisations and individuals,
26 AS9E09 CHINATDT Hew Era Foundation System Co. Ltd
25 454637 FEACH Feach Network Border 45
24 ASA123 BATI-MILA Bellfouth Metwork Sohitions, Inc
23 AS12880 TCI Auntonomous System
15 4515105 HETWORETELEPHONE Hetwork Telephone Corporation
15 A523140 CL-UNCH2-LACHIC Universidad de Chile
17 457843 ADELPHIA-AS Adelphia Corp.
17 4517557 PETELECOM-AS-AP APNIC A5H block
17 451121% OMSI-HETZ Loral Orion Services Ine.
15 AS3484  ASC-NET Alabama Supercomputer Netarork
15 451la6d4 AR-EESA-LACHIC Eeytech 54
15 4519108 EUSTON Cox Internet Services
14 45852  ASHNESZ Telws Advanced Commonucations

Top 20 Withdrawn Koutes this week per Originating AS

Prefixes ASnum AS Descripton
-1&65 451791 SPREINTLIMNES Sprint Goverrmunent Systems Division
-144 ASTIZ2  SBIS-AS Soutlvwestern Bell Intermet Services
-11E5 AZ1657 LOUIIVILLE University of Louisville
-60 A5E52  ASNESZ Tehws Advanced Comnmanications
-Ez AS539 STUTTGART-GWI-AS CDOIM Stattzart
-39 ARS4ed4  ASC-WET Alabama Supercommputer Metarozk
-24 ASE34E  SONATEL-AS Autonomens System
-22 AS8197 BATI-ATL Bellfcuth Metarork Sohations, Ine
-21 455400 CIPCORE BT Igmite European Backbone
-z0 AS2717 SPECTREUMMET fpectram HET
-z0 AS2007 IMFOMNETS3 INFOMET
-19 AST01R ATT-INTERWNET4 ATHET Warldtet Services
-17 AST04¢ UUHMET-CUSTOMEER UUHNET Technologies, Ine.
-17 AS22047 CL-VPMS-LACHIC WTE PUNTO HET 5.4,
-16 451239 SPRINTLINE Sprint
=15 45701  ALTERMNET-AS UUONET Technologies, Inc.
=15 AS12880 TCI Autonomous System
=15 A%4788 TMHNET-AZ Telekom Malaysialntemet Service Provider
-15 4511748 TYLEEMNET Internet Tyler
-15 4519755 BEC-NET BSC-Het, Inc.

Adds and Wdls per Prefix Length

VICHET-AS-AF VICHET - State Library OFf Victoria328 Seranston Street Melbourne 3000 AustraliaWVICHET is a govermment fanded ISP providingaccess for hbravies, comnmnity

ol @ Qoa®
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More Specifics

A list of route advertisements that appear to be more specfic than the onginal Class-based prefiz mask, or more specific than the regstry allocation size,

Top 20 ANes advertising more specific prefixes

More Total
Specifics Prefixes
gl7 1749
735 1068
680 1345
G003 713
593 T2
482 517
415 gE2
404 620
304 475
385 445
377 5385
353 514
34da 419
327 BT
324 3=8
309 321
304 442
267 402
259 306
259 G652

ASnum

AET01
AS3908
AST018
AB463T
LETE43
AS630
A51239
AS209
AS2828
AE6197
AST046
A54323
AS6198
ASESZ
AE1E566
AS1580
AET05
AS2548
AFT0E6
A5

AS Description

ATLTEEMWET-A% TTTHET Technologies, Inc.
STPEENETASBELE Supertet, Inc.
ATT-INTEEMNET4 ATE&T WorldMet Services
EEACH Eeach Network Border A%
ADELPHIA-AS Adelphia Corp.
MWEETT-A5-27 Merit Metwork Inc.
SPEINTLINE Sprint

ASH-OWEST Qwest

HO-A215 3O Commumcations

BATI-ATL BellZouth Network Solutions, Inc

UOHET-CUSTOMER UUNET Technelogies, Inc.

TW-COM Tine Warner Communications, Inc.
BATI-MTA BellZouth Metwork Solutions, Inc
ASNRSZ Telus Advanced Communications
COVAD Covad Communications

HQ, 5th Signal Cotnmand

ASN-ATTEEMNET TUMET Technologies, Inc.
IO -MT- A5 Business Internet, Inc.

ACCESS-VIEGINIA Virmma Folytechnic Institute and State Thuversity

GNTY-1 Genuity

Eeport: AZes ordered by number of more specific prefizes
Eeport: More Specific prefis hist (by 45
Eeport: More Specific prefix list (ordered by prefis)
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Announced Prefixes
Fank A% Type Originate Addr 3pace
39 B31221 ORGHTEN Originate:
Aggregation Suggestions

[pEx) Transit Addr space (pfx) Description

Transit: 13726208 #/8.29 A3JIN-TEL3ITEA Telstra Pty Ltd

This report does niot take into account conditions local to each origin &5 in terrns of policy or traffic engineering requirernents, so this is an approxmate guidelive a5 to aggregation possibilities.

Fank 43 A% Name

11 431281 AJN-TEL3TFA Telstra Pty Ltd

A3 1221: AJN-TEL3ITFA Telstra Pty Ltd

Prefix (43 Path)
47.153.192.0/18 1221
5l.9.125.0/17 1221
128.87.160.0/21 1221
129,223.0.0/418 1221
129,223.0.0/18 1221
129,223.64.0/19 1221
129, 223.131.0/24 1221
129, 223.160.0/19 1221
129, 2253.192.0/19 1221
129,223, 224.0/19 1221
1534.144.0.0416 1221
1534.144.72.0/21 1221
1534,159.2.0/24 1221
1534.175.0.0418 1221
1536.153.0.0418 1221
1537.76.0.0/15 1221
1537.76.0.0/20 1221
137.76.0.0/22 1221
137.76.2.0/24 1221
137.76.3.0/24 1221
137.76.4.0/22 1221
137.76.6.0/24 1221
137.76.8.0/24 1221
137.76.16.0/20 1221
1537.76.27.0/24 1221
1537.76.25.0/23 1221
13537.76.25.0/24 1221
137.76.30.0/23 1221
1537.76.31.0/24 1221
1537.76.60.0/24 1221
137.76.64,.0/158 1221
1537.76.81.0/24 1221

1273 1497 0 0418 1221

Current TWthdw Aggte Annce Redctn %
1195 473 151 g7e 322 Z26.88%
Logregation Action
- Withdrawn - watching aggregate 129.223.0.0/16 1221
- Withdrawn - watching aggregate 129.223.0.0/16 1221
- Withdrawn - wmatching aggregate 129.Z23.0.0/16 1221
- Withdrawn - watching aggregate 129.22353.0.0/16 1221
- Withdrawn - watching aggregate 129.223.0.0/16 12:£1

+ + +

Withdrawn - matchihg aggregate 129.223.0.0516 1221
Anmounce - aggregate of 134.144.0.0/17 (1221) and exposed 'hole!
Withdrawn - aggregated across exposed 'hole' 134.144.64.0/21

Announce - aggregate of 137.76.32.0/19 (1221) and exposed 'hole!
Anmounce - aggregate of 137.76.8.0/21 [1221) and exposed 'hole!
Announce - aggregate of 137.76.2.0/23 [(1221) and exposed 'hole!
Withdrawn - aggregated with 137.76.3.0/24 (1221)

- Withdrawn - aggregated with 137.76.2.0/524 [(1221)

- Withdrawmn - aggregated across exposed 'hole!

Announce - aggregate of 137.76.6.0/23 [(1221) and exposed 'hole!
137.76.7.0/24
Withdraw - aggregated across exposed 'hole! 137.76.9.0/24
Annoutice - aggregate of 137.76.24.0/21 (1221) and exposed 'hole!
Withdrawn - aggregated across exposed 'hole' 137.76.26.0/724
Announice - aggregate of 137.76.25.0/24 (1221) and exposed 'hole!
Withdrawm - aggregated across exposed 'hole' 137.76.29.0/724
Announice - aggregate of 137.76.31.0/24 (1221) and exposed 'hole!
Withdrawn - aggregated across exposed 'hole' 137.76.30.0724
Withdrawn - aggregated across exposed 'hole' 137.76.61.0724
Anmounce - aggregate of 137.76.64.0/19 (1221) and exposed 'hole!
Withdrawn - aggregated across exposed 'hole' 137.76.80.0724

ol @ Qoa®
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Announced Prefixes
Fank A% Type Originate Addr 3Space [pEx) Transit Addr space (pfx) Description
166 A%109 OREHTEN Originate: 955085 f12.09 Transit: 0 /0,00 CISCO3Y3ITEMS Cisco 3ystewms, Inc.
Aggregation Suggestions

This report does not take into account conditions local to each origin A3 in terms of policy or traffic engiteering requiretnents, so this is an approxdrmate guidelive as to agoregation possibilities.

Fank 43 A% Name Current TWthdw Aggte Annce Redctn %
769 A3109 CISCOSYSTEMS Cisco Systens, Inc. 26 9 2 19 7T 26,92

e

4% 109: CISCOSYRTEMS Cisco Svstems, Inc.

Prefix (43 Path) Aogregation Action
64.100.0.0/14 1239 109
64,100, 128.0419 1239 109 - Withdrawm - matchihg aggregate 64.100.0.0/14 1239 109
Gd, 100, 160,020 1239 109 - Withdrawn - wmatchihg aggregate 64.100.0.0/14 1239 109
G4, 100,192, 0/18 1239 109 - Withdrawn - wmatchihg aggregate 64.100.0.0/14 1239 109
64,101.192,.0/19 1239 109 - Withdrawn - wmatchihg aggregate 64.100.0.0/14 1239 109
64,101, 224,0/19 1239 109 - Withdrawn - wmatchihg aggregate 64.100.0.0/14 1239 109
64, 102.0,0/16 1239 109 - Withdrawn - wmatching aggregate 64.100.0.0/14 1239 109
64, 103.0,0/17 1239 109 - Withdrawn - matching aggregate 64.100.0.0/14 1239 109
Gd.104.0.0/16 1239 109
64d.104.0.0/15 2914 109
64.104,192.0/158 1221 109
125.107.0.0418 1239 109
144.254.0.0/16 1239 109
161.44.0.0/16 1239 109 —
171.65.0.0/14 1239 109
192.31.7.0/24 1239 109
192.118.76.0/22 1239 10% 109 109
192,122.173.0/24 1239 109
192,122.174.0/24 1239 109
192.135.240.0/21 1239 109
192,135, 250.0/24 1239 109
198.92.0.0/18 1239 109
198,133.219.0/24 1239 109
1938.135.4.0/22 1239 109
204,69, 192.0/20 1239 109 + Announce - aggregate of 204.69,.192.0/21 (1239 109) and exposed 'hole!
204.69,195.0/23 1239 109 - Withdrawn - aggregated across exposed 'hole' 204.69,196.0/23
204,69, 200,0/22 12359 109 + Anmounce - aggregate of Z04.69,.200.0/23 (1239 109) and exposed 'hole!
Z204.69,200,0/24 12359 109 - Withdrawn - aggregated across exposed 'hole' 204.69,201.0/24

as-report 1.0 (i) 20202 —




* Aggregation Potential

Aggregation Potential Summary
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i 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
iInadequate control of routing information

21



i BGP Analysis Resources

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

= CIDR Report
= Sent to NANOG list

= Routing Report
= Sent to RTMA list
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