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Chinese AS-Level Topology Measurement and Analysis

ZHANG Yu FANG Bin-Xing ZHANG Hong-Li

(Research Center of Computer Network and Information Security Technology . Harbin Institute of Technology, Harbin 150001)

Abstract  To describe the prospect of Chinese autonomous system (AS) level topology, the au-
thors adopt the meta-synthetic methodology to investigate the differences of topology data in
themselves and their statistical characterization. Firstly, the topology snapshots and ten-year his-
tory are collected from various data sources with the BGP-, traceroute- and IRR-based methods.
Secondly, topology snapshots are compared by groups with set operations, and a relatively com-
plete and credible Chinese AS graph is obtained. Three growth mechanisms are analyzed from the
view of the birth-death progress. The miss of death progress in related models is pointed out.
Then, the topological characteristics and their significances of three typical snapshots are com-
pared with complex network characterization methodologies. The fact that the average degree can
determine most of discrepancies is discovered. Finally, four observations on the evolution of to-
pological characteristics are presented, including the phenomenon of average degree growth which

wasn't replayed by related models.
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DO5-PTR 96 229 196 33 2005-04-25~05-15
FT-ITR 92 306 259 47 2004-12-18~21 Fastrace
AP-RR 22 17 14 3 2004-10-01~12-21 APNIC ftp. apnic. net
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I KB D 46 36 29
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- /
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I 1 1
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T — 7 THE T 8 P 0 2 8 93 450405 , Colizza %55 T
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SR X R B FT-ITR 5 55 W9 i B AH Le, i 7
DA DA % 8. Ze DA 2 MO A 8 3L
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(D EEE 6. B 1) Bas P2 W o



43 ik

s, P AS GO ML 4B 617

i TS BOAHIE B d BRE W E R 2R
LA L Flo BR 23 d Ty, Z) — 503 B W 45 52 bR
PR RS SLN T K- BEURE D A AR AR R E AR
LESOE)

) FEHME. ZHETRESMEW KRN
b(d)/n(n— D IE#HAL b(dDFH2HTHE 1D, H
b(d)~d". CN-MAP (¥ B {8 5 /)N 3 B 50— J7 1 11y
VAl T 0 v Ay T A 0 A T AS 3 Al

L5 E TR X TRAE A B BR AR A A e
PBAE 2 PE FOR AR B & EARTE L JF B 245K
KN Z2 52 B AR oG Xt T4 AE 35 M, = g e BR
AETE W b 0 5 1k 22 5 e Al 3C-MAP 7 B AH G 1k
FRAEAE Ty AR TP 2K fE s 1 b BR Z A
ftb Z-ic sy AR d P d 7R H AT EZ B0
fip e, B2 AR T B 58 B T {F ) CN-MAP, JE T
traceroute J7 5 1Y FT-TTR m Al 1 3% @ ¥, 2 T
BGP J5 i) 3C-MAP WLAS 1 % i 1.

4.3 BEHE

IR DAL RL N EE R AU L RRAE AL G it
XSS, A 2002 AF R B H FNRAAE D S5 T3 6,
MBS 4 AR .

(D B Zo A B sh A 4 4 0 7 3 A L o A2
HIRA RIS 4.2 5 3C-MAP MBI RHLE.

(2) B A W FFAE d FF9E 40 BA,GLP K& PFP
AN R [ AR MR RS K.

(3) D AR TR BT o, B A3 A ROE 73S K,
I H 2Ty <3, Ui W] o 45 Ak H oA MR i e RUEE?
P 265 R AIES

(D) Zas Zys Z A Z-308 57 FR WG T 3R 30 1 15 K
AT TR SN B X 25 440 1 52 M AE S T AR R

FH AT L A R — SRR R (WS 2)
Y RE R ZE 4G IE AR 7E — A A AL L% DL, 2 %]
HMTE R A 7 328 7 s 5 - 25 O 4) IR
CTCRUE T 2% K (IS 3).

®6 MIFAERSE

H 1t d D Y A Z R ZR T Zr L ZL K Zk
20021029 2.83 17 2.92 —0.33 —2.28 0.24 —3.25 0. 07 —0.93 3.28 —0.28 3 —0.14
20031029 3.01 19 2.98 —0.30 —2.54 0.33 —1.37 0. 06 —1.42 3.45 —0.23 3 —0.43
20041103 3.05 22 2.33 —0.27 —1.76 0.29 —2.59 0. 05 —2.18 3. 36 —0.82 3 —0.67
20051110 3.30 22 2.51 —0.34 —3.50 0. 29 —3.14 0. 06 —1.72 3.41 0.14 3 —1.57
20061103 3.33 30 2.53 —0.34 —4.00 0. 33 —2.92 0. 06 —2.41 3.37 —0.12 3 —3.41
20070418 3. 41 30 2.39 —0. 34 —3.78 0. 36 —2.54 0. 06 —2.01 3.42 0. 57 3 —3.48

5 7

FEFR TN = 7 1A, FE T BGP flE T traceroute
(4 7 A 3G S X B AT S 1 LI, 17 Internet B
WAT B 8 R 5 2 M BT DAAS S 55 40 40 2
AR BRI o I F6 & 8500 1 i AR R T 4 5%
P22 B G AR AR [ R4, A DG BF 9 B 2 4 v 78 ik
SRR AR B IR ATTIA N IR 1% 56 1 T B A [ A —
S ) o S R A T LR AL L A ) R e
AT R B n . -1ITR 5 -PTRP A — 3 —— A
[ 54 Z M 75 228 A TR e AR 45 L I 7 A fof B —
J5 5 BB VR AR AR AR A2 N 1% ok B AT B0 1
HD R B BT . U A A R R — B R AT
T o IO VA L 48 T A 45 1 R 75 X B S M BURR L O
H ARSI T traceroute FIEE T IRR J5 3k 19 504
AN 7 35 1 45 1.

16 FH FNFRRAE A6 7 18T S A SCHY 25 R 30 AT ] 56 F
Internet #1 b E & FEI0RRAE 19 45 16 #6 1 % 5 H T fifi
JFH OR300 10 2R A — A2 o 5 DK S e it ™ A= 285 )

RC Bl 2 A7 A6 1 438 5 IR B, o B0k 25 DA BRL g P
HRIREAE AL 45 R MR 25 0 e B 2w
Bk X T 32 S A [ B AR AR 25 5 19 ¢ AR, 3
BRC22 VR STk 23143 S IA 2 B AR G PEF RC 3% 58
PE S TAS SOW S BN 12 B B J I 2 — AR = A~
ST BT AR AS [ B A — 5 S 215 R 8
— IR - 49 R s d TR B A T D A AR K
PR PR TR @ bR B SR G BRI Ry
fiE AR R] Bt AS) T AR A S B4 FL AR AE 1 B A 2R 2
TGRS A ROV 1 B A R Y 25 S AT DA
A B 5 % B4 R AL BT A R L (ELIE G BRI Al 1 T D
LN RO 1 A - B S N

TEA PN AL HEB 1T . BA LGLP fil PFP 557 45
ZWE T U R R AOT Y B R AL . BOAR AT T B
TS ASTFASTE B PE 5 0 M 2 ) A0 By L (R AR
SCAS W] K 3 BT B BN B A Y L T
HEATRE S5 A8 04 52 Wi # 0 AS AT 2000 19 OB R 1Y) el
TR 7 2% P 3 3K Y . AR SR WS B 5L T BGP P st
BRI R AR R R A o AR AL X R R A U A T A
S I Z R IR SR AT VS R AE 3 0 A P E R
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Background

Internet AS-level topology is a graph of thousands of
networks each of which is constituted by many routers and
maintained by a single political or economical entity. The
structural and dynamical characteristics of Internet topology
have received a great interest from the computer science.,
physics, and mathematics. Researchers generally believe that
understanding Internet topology will be a key of discovering
universal laws inside complex networks and developing scala-
ble next generation Internet. In the computer networking,
topology measurement and analysis are the basic research to
enable prediction of how new technologies, policies, or eco-
nomic conditions will impact the Internet’s connectivity struc-
ture. Unlike the most of fields in the computer science deal
with the formalized problems and develop their corresponding
algorithms, the research on network topology follows method-
ologies in physics, i. e. observation, hypothesis, and experi-
ments. Three open problems need to be solved: (1) There is a

lack of comprehensive and realistic topological data; (2) The

Proceedings of the IEEE INFOCOM 2006. Barcelona, Spain:
IEEE, 2006 1-12
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framework of describing massive graphs hasn’' t been con-
structed; (3) The first principles of the origin and evolution
of inter- and intra-AS topologies seem to be outside topolo-
gies themselves.

To describe the landscape of Chinese AS-level network,
the authors adopt the meta-synthetic methodology to analyze
the differences among a comprehensive set of Chinese AS-
level topology snapshots and history. One of key ideas in the
meta-synthetic methodology is to build the relationship be-
tween the previous isolated works. Although Chinese AS-
level topology is only about 3% of the global topology, the
investigation on this small part gave us some insights into the
macroscopic picture, which may be concealed by the popula-
tion statistics in the previous works. This work is supported
by the National Natural Science Foundation of China
(60203021) and the National Basic Research Program (973
Program) of China (2007CB311100).



