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A Comparative Study of The Internet Topology Generators for
Domestic AS-Level Topology
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ABSTRACT

To obtain Korea AS-level internet topology, we used three data sources, which include BGP data of UCLA IRL, IRR and IXP data. Using
Internet topology generator models(Waxman, BA and GLP), we developed three graphs that have same number of nodes as Korea AS-level
Internet. Then we compared each graph with the Korea AS-level Internet topology. Through this study we could find that the existing Internet
topology generators can’t simulate Korea AS-level internet.
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Fig. 2 Observation of AS-level links
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F 1.8+ AS T =(2012. 1)
Table. 1 Korea AS-level Graph(2012. 1)
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Table. 2 Clasifying AS type
AS Type ER7E AS
Tier-1 A S AL G5 0
Large ISP 17 Eg] >=50
Small ISP 50> 7 Ed] >=5 36
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Generator) 27
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Table. 3 Comparison of Internet Topology Generators

Random Structural Power-law-
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4. ZyY Q3 mlzlo|g
Table. 4 Parameters of Generators

2y PEECEE
Waxman alpha = 0.15, beta = 0.2

BA e

GLP p(add) = 0.45, beta = 0.64

41, B A5 % Ho) A5 54
T Z o) TG 7 EAQ 5L B F(n)gt H A
o] FH(m) 3 =E7F2b gl W a0 59l =
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BGP H|o|E] 2 -5 2 5l AS 9)732] & 259
L EERS L R ERE BE RS S
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o) A5 3842 7 RO MAE Hw st 2
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-

E 5 A A EM dH|W
Table. 5 Comparison of Average of Degree from
Different Generators

ow | 32 (9w | A9ax | AAA+
- + F | =EP) | =ED
KR | 1428 | 417 384(1) 1(193)
Wal)lgma 1370 | 400 19(1) 2022)
BA | 1367 | 39 55(1) 2(345)
GLP | 1276 | 372 92(1) 16517)
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AS 9ol EA)8)+= Hik(skewed)d A5 =X E
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A2 ERh A REe B

T SH

P57 ZH7E 0718, 08852 (6] 2okl 7

power-laws WEX] = Aoz FAEHT o] AL

&9 Ao =59 W7} 2 o] Wt uhet A ¢
B 5

W 3}71 ¢17] w0 o}, Faloutsos[7]7} == &} &£ 9
power-law Tl A &) SR Sk QIEl Tref e}
GLP “1ef 3z o] 9] 2k = =5 2H2F 1270, 13705 A7
83l 493k A 7} power-law 5448 RS &8kt
Waxman?} BARE S A =5 =

= I
EE -
power-lawg W2 02 FA U}

F

E 6 A-ulz 2% 54
Table. 6 D egree Frequency Distribution

. Degree-Frequency Correlation
—e exponent(-T") coefficient
KR 2.49 (0.839) 0.931 (0.718)
Waxman 2.644 0.973
BA 1.912 0.944
GLP 1.379 (1.074) 0.924 (0.885)

—=—Korea
—+—Waxman
—&— B A
——GLP

100 o

Frequency
il

T — T — T
1 10 100

Degree

a2l 3, x-HlE 2 Z(og-log 124 =)

Fig. 3 Degree-Frequency Distribution(log-log plot)

<HE6>9] 79| gh& B ¥=70] 2,492 Waxman 5.3

3 7bg 4 ww R AR AL 3
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2
T

Jol*

32
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43. 78 X 54

Shortest path+= 7 == Alo] & 1A 8= 2
Wsht}. Average shortest path= E& =X 49 shoﬂest
path®] 33t 3ko|t}. Shortest Path Distance distribution<-
Hejo] F =EE AEUAES ) F = At T Y
SEE ot el M 9] ghe" duEF 4
2 shortest path distance distribution] #koll 2 3 aFS
Srh<E 7>l A A 7] gk AS i QTE Y] = 1)
I A 2] = 2.49 2 Waxman 2] 4.68, BA 2] 4.00, GLP2] 3.
¥} Alwete] 2 gk (LE 4= 2 REE A B2

de
F>
mlm

_|d
OI%OELI'\EO

£ uoFv, e 2ol A 2xs Aolg g @
gk
X7 5 = 72t R A
Table. 7 Average Distance between two nodes
523 T 2= 7F g5t AT XEFHA
KR 2.49 0.58
Waxman 4.68 0.88
BA 4.00 0.66
GLP 3.28 0.59
—a— Korea
05 A —e— VWaxman
—e— B A
—*—GLP

Hops
O 4. =& He2| 2=
Fig. 4 Shortest Distance distribution
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