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Abstract In recent years, there has been growing interest in the effective operation of anycast CDNs. Existing
anycast CDNs answer the same set of cache servers (CSes) for all content requests without considering the geo-
graphical distribution of popularity of contents. It has also been reported that the appropriateness of the selection
of delivery servers decreases as the number of servers assigned to the same IP address increases in anycast delivery.
To solve these problems, we propose a new anycast distribution method that incorporates the spatial locality of
the popularity of content. Specifically, we propose an algorithm that creates multiple CS sets consisting of a small
number of CSs and assigns the optimal CS set to each content by minimizing the number of CSes in the CS set.
The algorithm aims to reduce the dispersion of delivery delay by minimizing the number of CSes in the CS set,
while covering a wide range of countries. Using a genetic algorithm, we construct CS sets that incorporates spatially
biased ASes and verify its effectiveness through computer simulation. Numerical evaluation results show that the
proposed method can effectively cover about 80% of requests of highly popular content with about 15 ASes. It is
expected that the proposed method can effectively cover the requirements for most of the contents with a small
number of CS sets and improve the quality of user experience.
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1 Examples of ring configurations
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Algorithm 1 Designing rings based on geographical demand
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2 Example of ring configurations
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Algorithm 2 Ring construction algorithm using GA

1: B2607% N L LT, 7YX aic ! AoyiEET2ER

2: SIS ¢ (L OBE T 2R T 21#ER p; & BE T OBICEICED
Zp=axblD) THE (a2 bl30<a<1,0<b< 1%
7o T EB T ORI DT X X)

3: ERMEREZER L, RN b —F X v METXIMRICKRTEE 7%
x fE;gER

4: BIRENIDGEBFIEDSO TR X2 ZITL, vy HoF#EE
FrAEMN

5: —EDMERTRRERLREIY, BETE T VX LITHMBK

6: LRoFIEZ G HRMRDIEL, REDOMATR G EILEHEVE
BFrmEY) v 7t LTER

3.4 FAVFIYD)JEDYTE

BEE7LIY XL > THEEINZY Y 7OFhh s, &
AVTUVITHINCY Y I EED YT, FarTrYo
FELERO LNEOFRELEO T — L EHWE., av7Ym
WHLT, VY I7OFIHFET S ASOED, av7oYymd
FOIESEE B WEIET 2858, HixV Y7 dZoED
T4 I BIN=T B AT, FHEA 5,000 7 km?
o6 AEIZOVWTIE, FEIL/Z8 2DV FIZBWVWTEHET
2TV 7 ORBEREHIEHLEEZ LT, TYTHNOFEED
N—REHET S, UEOFHET, a7 il TR
BRONFZ 74w 0% IN=F2V Y 7RERL, avroryZ
YICHEGE Y 2 REID Y TS,

LD L, Bni AOTRTOENREDY VI EFERTY
BWIRIICBWT S, B2 Y Y Z7oH b Y TInEL k3.
ZDESHRBGE, 23, Karrrvorova v HuEe,
BRCRESR X N2V Y W AET 2 TN TOE L OT, IR
REEHE D 2R TEHET 2. 72720 Alat & Alon 3% 4%, 2
DOMMEOBE L IREDERTHS.

D = /(Alat)? + (Alon)? (4)
LRCTEEAE L - HBERERRE O TR B W O & RO E 2

EL, TOEMET IV V7 2BIRT 5. £/, ZOHERTn
LR TEFELEEI LY EMEEESAMCE B L, HIENCER
HEETL2EDPEENB Y VI ERERT S, CONEERRAT
2222k, EMEEE Bne BT TRIERENLY V70
E % 22— L RWIRINTH R MY > 7 HE h 4T
N5, ZORER, BUESHEMORNBREREMER < Z e TE,
JEE R DI A E SHRANCHIHI S 2 Z L SATRE L 72 5.

4. 1% 8 5 fff

4.1 FMEEH
REAROBFMEERIET 272012, FHEM I 21— 1
VERWEMEEEHEZITS . 2 O, OB T LY
ALZEMHLTY ¥ 72 ERT 2 BOMBICELR T YT THE
95, MG =10, FIHEEETE =300 1ICRET S. 3.2
BTNz, EhiaryFryors 74 v 7 EEEMETE
BV Z7OMBER L T35 ARG 2R, 2ok
AHREEEHTALITY) XLDHFRDEZLIZBENT, VY ZD
FBHEAN—R Cy BHET 3.

[}
0
9° Q
9 90500, 5
© _OoVvO » 0 (*]
o 7o  GEPYE
QY . &0z \J/»éy(@v‘ o
VoIV CAACR %o
AL 00 o ¢9%9
99 9 9 VY% o¥ GO
9 LA
90u’ .. 0 6
%, 9 Y%
voy ¥ %00
U 9 -
() W 6

3 Graphical distributions of ASes used in numerical evalua-

tion
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4 Cover ratio against number of rings
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5 Cumulative distribution of coverage ratio of each content in

proposed method using GA
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