gbooboooooooooogoo gpooo
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS NS2024-195(2025-03)

DR v v ¥ 2 EALD Anycast CDN O F R4 G 1A

EF AT kil EET

T ALAREER S IR T
T 567-8570 KERIFZATEAHT 2-150
E-mail: {is0635es@ed.ritsumei.ac.jp, T{kamiaki@fc.ritsumei.ac.jp

H5FL CDN (Content Delivery Network) TlX, F ¥ v ¥ a ¥ — NI ICOBEET 2 22 T2 5P —N
¥ TOMIER R BERER R U, BLE@ TR 2 KRS 2. 2 D725, CDN OMREIC B W TEY) 2 — ERIEE v
7%%. Anycast CDN TlX, ¥ — \R% BGP (Border Gateway Protocol) D)L —F 4 ¥ 7RV ¥ 4 ITHKIFT 5720, K
T — NEIRDFEET 5. £z, Anycast ZREN T 20— A"BURHESL T &, BEYIR Y — \0NEIR X N BRI
TRMEND . T ZTEHESDORTMIETIE, BRI 7 LTV X0 E2FHWTOEDOY — NTHER SN EEDY —
Nty NEMETZFEERE L. L LAFEDR, BEOA VEZ =%y NIZBWTEYD X5 REREE KT 2001
R TH 5. 2 TARBTIE, AFIEDFEE RTT (Round Trip Time) % W THEHPFHIE 2. FHliHEZIREL,
FHIL 72 RTT ZHWT, 2ROV — TSN ZE—F — Nt v M EFOBFEFE L EGHE L, A5Roa%E
PHHOPIZTT .

F¥—7— K CDN, Anycast, JBEH 713V X4, RTT

Evaluating Effectiveness of Limiting Cache Server Sets in Anycast CDN

Futo MASAI" and Noriaki KAMIYAMAT

1 College of Information Science and Engineering, Ritsumeikan University
2—-150 Iwakura-cho, Ibaraki, Osaka, 567-8570 Japan
E-mail: tis0635es@ed.ritsumei.ac.jp, Ttkamiaki @fc.ritsumei.ac.jp

Abstract Content Delivery Networks (CDNs) reduces transmission delay by geographically distributing cache servers to
reduce the distance between clients and servers. Therefore, optimal server selection is important for CDN performance.
Anycast CDNs rely on BGP routing policies for server selection, which may result in suboptimal choices. Moreover, increasing
the number of cache servers configuring anycast reduces the probability of appropriate server selection. Regarding this issue,
we proposed a method of constructing multiple cache server set composed of a small number of cache servers using genetic
algorithms. However, the performance of this method in the Internet environment remains unevaluated. This paper evaluates
this method using Round Trip Time (RTT) measurements. We propose a method for measuring and evaluating RTT for an
Anycast CDN that is not deployed on the Internet. Furthermore, using the measured RTT, we compare and evaluate it with an
existing method with a single server set composed of many servers to clarify the superiority of this method.
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Algorithm 1 Ring Construction Algorithm using GA

1: Randomly generate / initial genes for given NV and k

2: Compute selection probability p; = a x b'*~1) based on fitness ranks,
where 0 < a,b < 1

. Select x genes for the next generation via probabilistic tournament se-
lection

: Perform uniform crossover to generate y offspring genes

: Apply mutations with a certain probability

: Repeat for G generations and select the fittest gene as the optimal ring
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Algorithm 2 Optimal AS Selection Algorithm

1: Search for an AS in the ring that belongs to the same country as the
demand country.
: if an AS in the same country exists then
if only one AS exists then
Select that AS as the optimal AS.
else
Measure the RTT for multiple ASes.
Select the AS with the minimum RTT.
end if

. else

D AN AN S

10:  Calculate the distance to all ASes in the ring.
11:  Select the AS with the minimum distance.
12: end if
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1: Cumulative distribution of RTT
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