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Hathaithep Siritana 2010: A Study of Autonomous Systems Relationships within
Thailand. Master of Science (Computer Science), Major Field: Computer Science,
Department of Computer Science. Thesis Advisor: Assistant Professor

Sukumal Kitisin, Ph.D. 73 pages.

The objective of this research is to produce the Internet topology and infer the type of
relationships between the Autonomous Systems(AS) within Thailand. In the past, the Internet
topology was produced by using connection data from Internet Service Provider(ISP). However,
if ISPs didn’t update connection data or didn’t want to publish this data, the Internet topology
couldn’t be produced. Furthermore, there was no relationships information available between

the ASs.

In this research, we examine AS Path in BGP routing table to produce Internet topology
and infer the type of relationships between the ASs within Thailand. The result shows that, there
are 208 provider-to-customer relationships, 13 sibling-to-sibling relationships and 10 peer-to-

peer relationships that not need to use connection data from ISPs.
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AS = Autonomous System
BGP = Border Gateway Protocol

IRR = Internet Routing Registry
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C10 GTE 1 1175 495 7.8
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aut-num

descr:
descr:
descr:
descr:
country:
import:

import:
export:
export;
default:
default:

tech-c:
tech-c:

source:

remarks:
admin-c:

: AS9411
as-name: NONTRINET-AS-AP

Office of University Computer Services
Kasetsart University

Paholyothin Rd., Chatuchak

Bangkok 10900, Thailand

TH

from AS3836 action pref=10;
accept AS3836 AS7715 AS7588 AS7596 AS4618
from AS4621 action pref=20;accept AS4621
to AS3836 announce AS9411
to AS4621 announce AS9411
to AS3836 action pref=10;networks ANY
to AS4621 action pref=20;networks ANY

CPC-KU

YP8-AP
SS59-AP
PW84-AP

mnt-by: MAINT-KU-NOC
changed: Surasak.S@ku.ac.th 20030801

APNIC

Y ) @ a [ 4
MNA 3 %@ya Internet Routing Registries I UNHIINGIQUNHATATTAT
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as-name

import

export
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U
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1. NN UMTAI N UAIANNTNNUEIZHI900 ) I U a B atAN

NUIVYVD Zhang et al. (2005) ﬁuﬁuaﬁﬂﬁiamm%y‘amﬂ BGP trace collectors

Tasanas 115uaToa18 RouteViews FaiitluTismanurianeds Tersnou Uszims

Y
a v o =X

o ] A 9 A 1 v L o 2
ANUITOUINIAMUU ﬂ151"[1\1TL!LﬁJG]‘L!L%ﬂu@ﬂl!ﬂxﬁl'IiziJiJjﬂfl(l"lfIﬂiuﬂﬁJ telnet HANIINUU

v
o

4#ée show ip bgp 202.219.130.23

c® Telnet route-views. routeviews.org

Oregon Exchange BGP Route Uiewer :J
route—views.oregon—ix.net ~ route—views.routeviews.org _J

route views data is archived on http:-sarchive.routeviews.ory

This hardware is part of a grant from Cisco Systems.

Please contact helpProuteviews.ory if you have guestions or
comments about this service, its use, or if you might he ahle to
contribute your view.

This router has views of the full routing tabhles from several ASes.
The list of ASes is documented under "Current Participants" on
http: /7w . routeviews .orgs .

oo -

route—views.routeviews . .org is now using AAA for logins. Login with
username "pviews'. See http:/srouteviews.orgsaaa.html

b L L b hh bbb b T i i b ks it b s T a b s a e i ia b s Ea b a e b e b a Ea s ia e ot Ea b atatatatat stk aiatatata ta Eakakatad

User Access Uerification

Username: rviews

/i 4 Mm3reuae 118 route-views.routeviews.org

] Y
nAMLEAIMsFousae 116 route-views.routeviews.org mﬂuuﬁmﬁﬁﬁzuuﬁ'w
. . . N ) ) .
For 19 rviews ioamsnldmasdunudumendadoya ldigunsaisrusmdoyan

unINede Tetinou UssmAdrIgomTn
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o% Telnet route-views. routeviews.org

route—views.oregon—ix.net*show ip hgp 202 219 _130.23 |+
BGP vouting table entry for 202.219_H.A/16, version 7H66HB16
Pathz: ¢33 available, best #26,. table Default—-IP-Routing-Tabled
Mot advertized to any peer
852 2516 251@ 2518 25im 251@ 25160 2510 2518
154.11.98.225 from 154.11.98.225 (154.11.98.225>
Origin IGP. metric B, localpref 188, valid. external
Community: 852:180 _J
852 2516 2510 2518 251@ 251@ 25168 25160 2518
154.11.11.413 from 154.11.11.113 ¢154.11.11.113>
Origin IGP, metric B, localpref 188, valid, external
Community: 852:180
3356 2516 2518 2518 251@ 25168 2518 2518 251@
4.69.184.193 from 4.69.184.193 <(4.68.3.58>
Opigin IGP, metric @, localpref 188, valid, external
Community: 3356:3 3356:22 3356:1080 3356:123 3356:575 3356:2811
3383 2914 2518
164.128_.32 11 from 164.128.32.11 <164.128.32.11>
Origin IGP,. localpref 18@, valid, external
Community: 33@3:1684 3383:1006 3303 :3851
2985 781 2914 2518
196.7.186 .245 from 196.7.186_.245 ¢(196.7.106._245>
Opigin IGP, metric @, localpref 108, valid, external
812 174 2914 2518
64.71.255.61 from 64.71.255.61 <64.71.255.61>
—More— _ ﬂ

MW 5 Jo3a BGP routing table 110 14173 show ip bgp 202.219.130.23

NNMNLEAINIDE oy TieaU 9 d e 19 show ip bgp
é d' ] = 1 A d' 9 é 1

202.219.130.23  aninoaviog lefinana1dfie prefix NABINITATIVABY FIAWNTOE
9 o ' o A
doyaldalaremeTaoruee Ta Tuiianuiema 852 2516 2510 2510 2510 2510 119910

v o a g ¥ o ' v o A
Weavee Ia TudaFaauanu 15U 2510 2510 2510 2510 WundaduduN e lm U INDN

' v a & o A = A

agneTuee Ta Tudadmauvunoay 2510 1o taznanoayiog lod 154.11.98.225 Ao
ginsalsruswdoyalarenenndeyanaadalidumaninia 33 idunmehannso 1918

o v o J 1 v A 3 [ {
ﬂTSfT%J"I\‘]LLN‘LlN\Tﬂ'ﬂllﬁll‘wuﬁ53’;1’731Q@ﬂiﬂiuuﬁ%ﬁ!@ﬂllﬁﬂﬂﬂﬂﬂ?Wﬁ 6

H o 1 @ [ o 1 v A <
MW 6 AT LHURIANNFURUT T2 1900 Ta Tl adaidy
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9 9 as . = 4 v a 14 Jy Y o
INNITTIVITIVUBYANIYIT RouteViews lliJllﬂﬁcl“lfﬂuWWH@HL@]@?LWﬁRﬁ%ﬁ@QﬂWﬂﬁ

Sq 9

A do & A . ' o W . 3y v

WA 191aae BGP routing table ¥ng 19 linswmd e 15ueaa BGP routing table 1 1a)
o v a PR ) Y a i ]

ansoihdeya N1z auiumasIusmdoya laelduSn3szu Looking Glass /19

= 9 1 a 4 [ ~
ﬁmﬁaLﬁﬂﬂ“lcmmmuaummMmmmmmwm 7

you are here: horne -= RIPE NCC Projecks -> RIS
EA All comments and suggestions to improve our tools are welcome, please |et us know.

RIS - Looking Glass

If you can't find a prefix here, before assuming it is not properly announced, check whether the RRC has any full tables. Some
RRCs do not yet have an [Py full table and for both IPvd and 1P it may be that peerings go down, losing the full table.

RRC Boy: |RRC1S, Sao Paulo &

Query:

" show ip byp

@ show ip bgp summary
" show bgp neighbors

" show ip byp regexp

" show ipvs bgp

" show ipv6 bgp summary
" show ipvS bgp regexp
" show wersion

" show thread cpu
 traceroute

" traceroute with AS numbers (1Pvd anly)
" ping

Argument: | Execute

H 1 a 4
/WA 7 M3 1HUTLUD Looking Glass HudUa05 1l

o 1 ?1’1
v ldeansadengnsaisausiudoya laluges RRC BOX wieunudon

'
(2

i v ' '
MdaNAe s TudIuves Query: 1MIUNATUMT Exccute H3903a01nMIAUN AN

A
NNN 8
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EGP router identifier 200,219.130.23, local A% number 12654
RIE entries 530330, using 32 MiE of memory

Peers 7, using 17 KiE of memory

Peer groups 4, using 64 bytes of memory

Neighbor W 4% MzgRcwd Msgient  ThlVer Inl Outl Up/Dowm  3tate/PfxRcd
193.0.0.71 4 55520 521933 30642308 a a 0 05wsd0sh Connect
200.219.130.4 4 1916 3733900 1261852 1] 1] 0 0lw0doZh 43970
200.219.130.9 4 21911 746753 751360 1] 1] 0 Odw5d20h 1
200.219.130.10 4 19089 69063651 1208757 1] 1] 0 07widldh 253059
200.219.130.18 4 6140 1082963 750873 1] 1] 0 03wddllh 326
200.219.130.21 4 27664 203645771 751414 1] 1] 0 lZwedazh 275975
200.2159.130.34 4 7738 110213 108917 1] 1] 0 loOwSdooh 671

Total runber of neighbors 7

Mutti-Fouter Looking Glass
Written by John Fraizer - Enterdone, Inc

NN 8 %Ha BGP routing table iialy Looking glasses

MINAMLAAITeYAINN3 1FA1a9 show ip bgp summary  FInsaS1UNUAT
o v 1 v A I EE)) v d = d v A
ANuduRussznINes la Tudadmaylsdoyaluneduil AS Fuilunmneaaves In Tuiada
g A A 1 v A 3 ~ A 1w v A <]
WuNFouae 1ages o luladaaunuiemy 12564 UMI¥ouaonUoo Ia lulasaau

HUYaY 65520, 1916, 21911, 19089, 6140, 27664 tias 7738

AS27664

e

AS6140

AS19089

3 Y v o 1 v A <
ﬂ1Wﬁ 9 LLWHW\iﬂ'ﬂllﬁuwu‘ﬁﬁ$1’i'ﬂ\1@ﬂjﬁiuuﬁ%ﬁmu
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v o 4 1 J v A ]
VINNMNHAAIANUTUHUTYOINIIFOUADTZHIN00 10 TudAFaALNIoIY 12654
@ v A 1< 4 4 v A < I J
ldson Ta Tusagmaudu osninee la luiadamauvineay 12654 1Huginsalsiusu
) .. & a & A a o q Yt A 1o o
UoyaVD http://www.ris.ripe.net FIAAAIDINIUDI Sao Paulo 11 1HUMIAFRUADN DD 10 TUTe

a <3 4 o
Glfm@mﬁumuauum

U

a :;.:; (v (v} o d v v A <
2. MiAdeNingIRuMseyINulszianaNNFNTHEszHI 10l Uila B oAy
aw [ v J v v A
NUATBV09 Gao (2001) ANEIMFOYNIUUsZIANANUTUNUTIZ1I900 Ta TulidBa
3 a o v A S A d' [ = o v A 2 A
A1 TAgNTAINUIUDD 1o TUNATFAAUNIFOUND FIT1UIUVDI00 10 U aFaaun

Fouap1u1Indoya AS Path 1 1811910015191dUN1 (BGP routing table) HagHI9691013

Y
aymulszananuFuiutsznses lalwiagaan Insl¥sanesnusane lil

Basic Algorithm:
Input: BGP routing tables
Output: Annotated AS graph G

Phase 1: Compute the degree for each AS

For each AS u
degree[u] = |neighbor[u]|

1. For each as.path (u U 2,...,Uu ) inrouting tables
2. For each i=1,...,n-1

3. neighbor[u i [Fneighborfu  ;JU{u i+1}

4. neighbor[u i |Fneighborfu 1 JU{u ;}

5.

6.

Phase 2: Parse AS path to initialize consecutive AS
pair’s transit relationship

1. For each as.path (u ,U 2,...,U

2. find the smallest j such that degree[u

n) in RT
jl=max 1<

degree[u ]
3. fori=1,...,}-1
4, transit[u iU JF1
5. forisj,...,n-1
6. transit[u i1 ,U 71
Phase 3: Assign relationships to AS pair
1. For each AS path (u LU 2, ,u )
2. fori=1,..,n-1
3. if transit[u iU i+1 ]=1 and transit[u i1 ,U ]F1
4, edge[u i ,U i+1 ]=sibling-to-sibling
5. else if transit[u iw1,U 71
6. edge[u i ,U 41 ]=provider-to-customer
7. else if transit[u iU 71
8. edge[u iU i+1 ]=customer-to-provider

PN 10 Basic Algorithm
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Refined Algorithm:
Input: BGP routing tables
Output: Annotated AS graph G
Phase 1: Same as Phase 1 in the basic algorithm
Phase 2: Count the number of routing table entries that
infer as AS pair having a transit relationship
1. Foreach AS path (u LU, U )
2. find the smallest j such that degree[u j]=max 1< <n
degree[u ]
3. fori=1,...,j-1
4, transit[u i,U i+1 J=transit[u iU s J+1
5. fori=j,...,n-1
6. transit[u i+1 ,U ]=transit[u i1 .U ]+1
Phase 3: Assign relationships to AS pair
1. For each AS path (u LU, u )
2. fori=1,...,n-1
3. if (transit[u i+1,U ; ]>L and transit[u iU s >L) or
(transit[u i,U 41 ] €L and transit[u i+1,U ;]>0 and
transit[u i,U i+1 ] €L and transit[u i+1,U {]1>0)
4. edgefu i ,U is1 ]=sibling-to-sibling
1. else if transit[u i+1 ,U ;]>L or transit[u iU ]=0
2. edgefu i ,U i+1 ]=provider-to-customer
3. else if transit[u i,U i+1 |>L or transit[u i+1,U {]=0
4. edgefu i ,U i+1 ]=customer-to-provider

WA 11 Refined Algorithm

o h . 2 v o v A 3 4
A1391197U904 Basic Algorithm 3uAUMEMIHUT MU0 In Tusiadaauiouiu
Yy a [ Ay v Aa 2 AAo v A 3 A
NAUUNNTUWADE AS Path oaun108 1o Tusasa@unUsuiues I lusasaduioy
9 A ! A o Y I Y a 1 v A 3 A a o
huFeusounigauaziualiitlug1dusns dewes I Tudagmaunegannuez
o PV Yo a o ] v ] v Aa <
mMvualidudgsuusms vazgimeyunulsznmnanuduiussznines la Tudadady
o Vg v o ¢ ES v o Yy .
awnartluanuduiusilszinn P2C mntueyuaNudunusilszinn P2P Tagld Final
. < d ) Y] v J . . I 9
Algorithm 33U siwanseyuIulsznnANUFuiLFI0 Basic Algorithm i utipya
o 9 a @ 1 o A Y A A 1 1 v A 3 =~
191 Taga15 19518 IUNUINDUINUNIFONADTLHID0 Ia luiagaaulseume
o 1 Y o 1 o d' Y v A < dl é 1 9 o d' 9
AUAT R 8197518 UNUIUNWOUT I UYDI90 10 UL FFTANNHUITIUAIIIUIUNOUTIU
v A 3 A 9 T Y o 1 o A Y v A
19308 1o TUNAFAAUNa0I10enI1A1 R LAZD10ATIEIUINUIWNDUIUVI0D 1o TUlasd
3 A = U 9 o A Y v A 3 A T
AUNNIITIUAWWTIUIUNOUTIUV0390 Ta TUNATFAANNADININNIAT I/R DZDYNIU
Y] v J [ v A < I 1 I 1% v v [
Usziananudunusszrnges Ia luiiagaduasnarduanudunusisymnn P2P #1a1 R
A [ 1 1 o d‘ Y d' Lﬂ' J d’ o d‘ 1 o .
AvdATIEIUITHINTIIWNaUT UM NABIINNgALaz TIuIUMSIFoNae 16 tier-1

provider UAAIAINING 12
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Final Algorithm:
Input: BGP routing tables
Output: Annotated AS graph G

Phase 1: Use either Basic or Refined algorithm to
coarsely classify AS pair into provider-customer or
sibling relationships

Phase 2: Identify AS pair that can not have a peeri ng
relationship
1. Foreach AS path (u LU, Uu )
2. find the smallest j such that degree[u j]=max 14 <n
degree[u ;]
3. fori=1,...,j-2
4. notpeering[u iU =1
5. fori=j+l,...,n-1
6. notpeering[u iw1,U]=1
7. ifedgelu i-1 ,U j] #sibling-to-sibling and
edgefu ;,u j+1 ] #sibling-to-sibling
8 if degreefu 1 ]>degreefu ]
9. notpeering[u iU =1
10. else
11. notpeering[u 1 ,U]=1

Phase 3: Assign peering relationships to AS pair
5. Foreach AS path (u LU, u )
6. fori=1,..,n-1
7. if notpeering[u iU j+1] #1 and notpeering[u je1 U ] #1
and degree[u j]/degree[u ;<R and
degree[u ;]/degree[u 1 ]>1/R
8. edge[u j ;U j+1 ]=peer-to-peer

WA 12 Final Algorithm
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G=0G

r=1

while(leaves(G) #B{
forallu € leaves(G)

rank(u)=r;

Vv'=v(G)-leaves(G);
r=r+1,;
G=Gy;

}

forallu ev(G)
set rank(u)=r;

d' o A = B o 1 o o A 1 Y v A <
MNA 13 9anoinuaalglumsmuuamainunsseuas lvunazes Ia Tulasaiay

Y
N3l 199p3a91n BGP routing table 110071 1 gadeya 1w l9deyasiniu N e

9

g o ° 1 o w 4 13
Foya MNUUINMIMUUAMSIAUMSITONADII 1,1l

1 o 4 ' . o ) .
~  femdwumaFeunevetes Ia luiagady i Tudeya BGP routing
table “quﬂ‘ﬁ N
by = o Y] Py
1G,j) AD NUINVBIYAVRYA k W 1, > 1,
.. = o 9 Py
e(ij) A9 NMUIUVDIYATDYA k BT, =T,

i,j o oslaludademdnliy BGP routing table

? o o o ' =

nniueyulszinnanuduNusInngae 1l

1. AN UTUTLAN Peer-to-Peer relationship \ile e(i,j) >=N/2 soufunnuduriug
5eNN9 i e j AN FuRuTU52AN Peer-to-Peer relationship

2. ANuduNusszIan Customer-to-provider relationship Lﬁi’] 1(i,j) >= N/2 uag 1G,i) =
0 @Tﬂﬁummﬁuﬁuuﬁizwjn 1LY j 13114 Customer-to-Provider relationship

3. Tumanduriuile 1G,i) >= N/2 ag 1(1,j) = 0 @Tﬂii”ummﬁuﬁuuﬁiz*n’mj oy i
1314 Customer-to-Provider relationship
Lﬁ'aﬁwmsaumuﬂszmwmmﬁuﬁuﬁﬂai%’é’aﬂa‘%ﬁm fiind 1 wazasrndey

o v
ﬂ’J”IllQﬂ@gl)’fNGIJE’NﬂWiBHNWUﬂUWNﬁNWH‘ﬁLmU Provider-to-Customer relationship ﬁﬂ'ﬂﬂi}ﬂ@?{ﬂﬂ
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v o . . J { I
94.51% LagANUTUNUTLUD Peer-to-Peer relationship ﬁmmgﬂﬁ’m 4.75% d@rumaeilu

[ o a’d’ 1
anuduwusnasvaoululd 0.74%

o

NUIVBUBI Xia and Gao (2004) AnwIANugnAedlumseyuulszmnanuduus

[ [ [ @

1NN 1 1agauITedn 2 FArewuNmseyuANuaLRLTUsZIAN P2P 910911390 1

9
U Y

HnUYNABI 49.08% LA INNUITEN 2 TANNGNADI 24.63% AUTUFITIIAUBITOLINY

u Q

[T

o o 2 g
Uszinmanudunusiinaugndeanniuaail

1. W15 AS PATH (a,b,c,d,e,f)
kY o v J 1 I o v d .
2. MANUAUNUTIEHIN (c,d) Wuanuaunwusilsenn Provider-to-Customer
. . o o N d' ! d U % O' .
relationship I&NIHUAANUANWUTISHIN (d,e) 1Lag (e,f) WuaNuaunUsUsLaN Provider-
to-Customer relationship
Y v v 1 I % o .
3. ANUAUNUDTISHIN (c,d) WuaNUEUNUTUILIAN Customer-to-Provider
. . o o N d' ! d % 7 d) .
relationship I&NHUAANUANNUTISHIN (b,a) AT (¢,b) WuaNuFUNUTUIZIAN Provider-
to-Customer relationship
Y v v 1 I % o N .
4. MANUAUNUTTLHIN (c,d) WUANUFUNUTU LN Peer-to-Peer relationship &
o o v 1 I o v .
MAUAANVUTUNUTIZHIN (b,a), (c,b), (d,e) uag (e,f) L']JI!ﬂ’J”I?Jﬁ?JWI!‘ﬁ']Ji%LﬂVI Provider-to-
Customer relationship
Y o v J 1 I o 4 .
5. DANUAUNUTISHIN (c,d) ttag (d,c) L']JI!ﬂ’J”I?Jﬁ?JWH‘HTJi%Lﬂ“V] Provider-to-
. . o % o J ' I % o
Customer relationship IEMUUAANNTUNWUDTIEHIN (c,d) 1ag (d,c) Wuanuaunuslszan
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g’/ [ v
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a o . Y] v J 1 v A I~}
NUIVYUDY Battista et al. (2003) ﬁﬂ‘HWﬂ‘iglﬂﬂﬂ’NNﬁNWuﬁi%ﬁ’)N@fJIuNﬁ“ﬁﬁlﬁﬂJ

{ o o I
Tasnwenenulasunndynilszananuduius (Type of relationship problem) i ueruns

= v o v

NNATAMAAT (2SAT problem) 2SAT problem UsznOUAIY 2 AU A0 AOUAL 131 E(v,v)

] a 1 o % as d' % dy
tag MANNITIBIRBUAL Inlasunntanilszananuduiusiilu 2SAT problem ALl

v o3
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1 a g a 4 g @

1. E(v,v) Hianuesatiussaiiodumennlvua v, 3'ldaTvua v,
' a g <3 4 3 g

2. E(v,v) ImanussatluiiadiodunisannTnua v 3 lUdi Tnua v,

3. #915811 AS PATH v, v, Vi

i-1°

F4
1. dudumeninTnua v, 3108 Tnua v, nazidumannTnua v, 3 TS Tnua

= 3 ¥ W & B
v, Lﬂlﬂulﬂuﬂamﬁuwu A1l X, Vx

it+1,i

Y
2. dudumaludaTnua v, FeenoinTrua v, naziduma TS Tnua v, oon

S A A
nnTvua v, Weudluanuduiusasil X v X,

ii-1 i,it+1

4
3. dudumaninTnua v, 318 Tnua v nazsduma g Tnue v, Seenn

i+l

o

I [ {
Trua v, @ewiuanuduiuiaad x,,, v X,

1,i+1

Y 4
4. dudumllsaTvua v, FeonninTnua v uazidunisain Tvua v, 316

@

I [ {—
Trua v Wowiuanuduiusacd X v x

i,i-1 it+1,i

v
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NUITYVDI Mao er al. (2005) @193 NUIUNUITEN 1 1IN 2 azuIven 4
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Y = o o

A % o A A o
UDYNTALUDIVIN ﬂ15@uu1uﬂﬁglﬂﬂﬂ'NllﬁﬂJWl!‘ﬁNﬂWiL‘]JﬁﬂuﬂWﬂﬂiUuﬁ'lﬂiglﬂﬂﬂ’JnJﬁNWHﬁ

C) q

I a 4
Wuaumsnuadameans

a o @ v J 1
U399 U94 Dimitropoulos et al. (2007) BN UUTZANANUAUNUTIZHIN00 19
v oA I a o [ J v A <3 [ §
Tudagmaniszinn s28 Tasnnsandoyau lovredmiuuaazon Ia TudagaauasnIng
14 TaglddoyanTou10%911121910 Internet Routing Registry (IRR) N130yu1uii Iagiasan
v A 3 AA o Y 9 J . Y
o In Tuladaaunemernuuazvoyan ToueludIuvod import Lag export Y9IN 2 80 1o

v A I~} [
Tuiagadumiiouny

aut-num: AS4652
as-name: THAI-EXCHANGE

descr: The Communications Authority of Thailand (CAT)

country: TH

import; from AS4274 action pref=100;accept AS4274

import: from AS4750 action pref=100;accept AS4750

import: from AS4618 action pref=100;accept AS4618 AS3836
AS4767 AS4621

import: from AS4568 action pref=100;accept AS4568

import: from AS4765 action pref=100;accept AS4765 AS4767
AS7485 AS4762

import: from AS7613 action pref=100;accept AS7613
export: to AS4274 announce ANY
export: to AS4750 announce ANY
export: to AS4618 announce ANY
export: to AS4568 announce ANY
export: to AS4765 announce ANY
export: to AS7613 announce ANY
admin-c: KM1-TH

tech-c: KJ73

mnt-by: MAINT-CAT-TH

changed: hostmaster@apnic.net
changed: ket@siamese.cat.or.th
source: APNIC

! ) Y v A 1<
mwil 14 GoyauTeredmives Ta Tusiadaauruiemy 4652

S 9 !

. { a 4 v A <] 4
Tag  import Ao ulewieRlFwasaulelidoyadwunnnesla ludagaaysioou

A Aq Ya A Ny o v A <3 A
export Ao uleunehldnnsuuiieldoyadslidson In Tudagaausioou
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ginsnl

1. Hardware

Intel(R) Core(TM) 2 Duo CPU P8700 @2.53GHz, 4 GB of RAM, 400 GB
2. Software

2.1 Microsoft Visual Studio 2005
2.2 Libbgpdump-1.4.99.8

2.2 Operating System: Microsoft Windows 7

ad
IBNI

Y
1 v A

AIHIEURINUITEIIAD MyaamumInNNFTuSIazey U szIAN

] v J 1 v A <
ANuFUNUTIzIee Ia Tuiiagadunielulszmalne
1. HUININTNAADI

9n o = A g @ A oA
1IANMINAABUNB T NUHUAINT FONABIATONBIAZ RN IUY 51N
¥ o J 1 v a 3 Yo d 9y
anuduuEIzIes T Tuladmaumelulszmd lnslag lasuanuoynnzideyaain
A v a ] o w &2 3 v . ~ )
U3EM Bumesiinlszmalng 100 (W) Fuiludeya BGP routing table 137154010
2 Fuh 18 garan W.A. 2552 Tdoya AS Path 319U 3941 Foya uaaadenIni 15 uazuiians

I U 4 o ~ '
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) o v o ' v . a g A
E’fﬁNLLWHW\‘]ﬂ'JHJﬁiJWlJ‘ﬁ3$W'JN?]?JI@IIH?JETWﬁL@Nﬂ']EJGlu“]Jﬁ%mﬁll‘ﬂfl LA NITNAADIUND

v o d 1 v A <
pymulszinnaNuduiussznInee In Tudagaaumelulsznane

Route-server_NIX>sh ip bgp

BGP table version is 428203, local router ID is 202 47.255.3

Network Next hop Metric LocPrf Wgt Path
*>i58.8.0.0/18 202.129.63.2 O 100 0 7470 17552 i
*i58.8.64.0/18 202.129.63.4 O 100 0 38081 7470 17 552
*>j 202.129.63.4 O 100 0 38081 7470 17552 i
*>i58.8.128.0/18 202.129.63.2 0 100 0 7470 17552
*>i58.8.192.0/18 202.129.63.2 O 100 0 7470 17552
*>i58.9.0.0/18 202.129.63.2 O 100 0 7470 17552
*>i58.9.64.0/18 202.129.63.2 O 100 0 7470 175521
*i58.9.128.0/18 202.129.63.4 O 100 0 38081 7470 17552
*>j 202.129.63.4 O 100 0 38081 7470 17 552 i
*>i58.9.192.0/19 202.129.63.2 O 100 0 7470 17552 i
*>i58.9.192.0/18 202.129.63.2 O 100 0 7470 17552 i
*>i58.10.0.0/18 202.129.63.2 O 100 0 7470 17552 [
*>i58.10.64.0/18 202.129.63.2 O 100 0 7470 17552 i
*>i58.10.128.0/18 202.129.63.2 O 100 0 7470 17552 i
*i58.10.192.0/18 202.129.63.4 O 100 0 38081 7470 17552
*>j 202.129.63.4 0 100 0 38081 7470 17552 i
*>i58.11.0.0/18 202.129.63.2 O 100 0 7470175 52
*>i58.11.64.0/18 202.129.63.2 O 100 0 74701755 2i
*>i58.11.128.0/18 202.129.63.2 O 100 0 7470i

0 100 0 7470

*i58.11.192.0/18 202.129.63.4
*> 202.129.634 O 100 O 7470i

*>i58.64.0.0/21 202.129.63.2 100 0 38443
*>i58.64.0.0/17 202.129.63.2 100 0 38443
*>i58.64.8.0/21  202.129.63.2 100 0 38443
*>i58.64.16.0/21 202.129.63.2 100 0 38443
*>i58.64.24.0/24 202.129.63.2 100 0 38443
*>i58.64.24.0/21 202.129.63.2 100 0 38443
*>i58.64.25.0/24 202.129.63.2 100 0 38443

[olooloNoNeNe]

MW 15 A10819801ya BGP routing table

AN 15 @10819003a BGP routing table &1 UM 18 gaiau w.a. 2552 Tasludn
Y A A [} 1 v A 3 v A 3 z’z‘/ A
gamuiloningaunso1eruee la ludasaaula oo T TulaGmauiuaznuruomyoo
v a < [ [ ] 4 ] @ 1 [
Ta Tuladadun o oM 15U HIe@UAI 0318 58.8.0.0/18 1 11dunT v 186 1UN1
1 1 v A I~}
sunosvanaayloi 202.129.63.2 HazHiN@UAI 0918 58.0.0.0/18 H1uoo 1o Tuliadady

Y 7470 Las 17552
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Abstract

In the past, the Internet topology was produced by
using connection data from Internet Service
Provider(ISP). However, if ISPs didn't update
connection data or didn’t want to publish this data,
the Internet topology couldn't be produced.
Furthermare, there was no relationships information
available between the Autonomous Systems(AS). In
this paper, we used a technique, which does not need
to use connection data from ISPs, to examine AS
Path in BGP routing table to produce Internet
topology and infer the type of relationships between
the ASs within Thailand.

Key Words: Autonomous System relationships,
Internet topology, Thailand
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