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Anycast CDN (&, IP Anycast &I 2V —T7 1 ¥ 7z W/ CDN THh 5. &
BOX vy > a¥h—oN(CS) KFAI—DIP 7 FLA%HEID YT, Border Gateway Protocol
(BGP) ZHWTZ—¥25601) 7T X b 2HBEANICR D EVEHEEZ NS CSITHEINIC
N—T 4 7T 5. Anycast IZBIF BEUEY —NDERIX, BGP DL —T 1 ¥ 7R MK
FS 2720, 3L HIBEANCHRED IV CS IKHEEXNS LIZRs V. ChE@RT 2
e, BER7LTY X4 (GA) Z HWTORD CS THR S WEEDY v 72 fgs
B2FEPREINTVS. AT, GA ZHWTHEEL D8 CS 2 SRR XS W7 185
D CS kv FDMREE, ZED CS TR INZH— CS & v b Z2FOMGFEFE L LT
filiL 7z, FHMifERZ ¥ L C, Round Trip Time (RTT) % W, HiZs CS AR X 2 R0
L, Rz CS MERX N RNOM A ZE R L. GA ZHWT, AS #rznzhs,
10, 15 7% 20 D CS kv + %> 3FLHD Anycast CDN ZAEHE L, BIEFIEL LT,
GA THERL/-2TOY V72 EELTH—DCS vy F R L. ik CS 2NER
NN FTIE, BEFEFRIZGA ZHVAFR L TL Y ROVEREERLZ. L
L, GA ZHWEFEIIBWTY, 90 S—k Y XA VAT RTT 23 80ms U FZ2FEHL, B
Fig T =< Y A% Lz, 61T, N7 AS 25EIRE N2 ATREMEZ % 18 L 7 3
ATV, TEY)72 AS BRI N AR p 2 Z(LS BT I 2L —2a v &2fTol. 20D
FER, VTR T A2 AS D 5D ETEp=035T, 10D XEp=0.31,15D%
Z3Ep=0257T, GA ZHOLFENBFFELVEME R o, ZhHDHR2S, GA
ZHOWFEZ, 2D CS BT, BIFEFFEL RSN EOMREZEZR T Z 2 RN H 5
Z DRI NI
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B1E Fim

1.1 HEOE=

AR =3y 2@ LTERZa Y7 Y BHE XN SHRIZBWT, Content Delivery
Networks (CDN) (&2 > 7 »YEME 28R T 2 L TEERKREZH->TW5. CDN I,
MNP EECE X L7z CS BTGS2 28 T, 22— AW CS o a7 Y 2L
855, 2T KD, BifEEERMOEN, vy NI —2 7 74y 7 OHIR, AV 3 —
NANDAF T ZFEE L, @#ErOLEN R Y TV YRS ZAREICT 5. CDN IZBW
T, BEY —NOBERII ST + =<V RICREREE L NIET. 20729, BUEERITHNL
THEYIREEY — " ZERN T2 e EE LS.

Anycast CDN (X, IP Anycast PRI 2L —TF 4 ¥ 7EfiEZ Wz CDN Th 5. 1§
B CS TR LTHR—DIP 7 FLA%ZEID ZT, Border Gateway Protocol (BGP) % H
WTZ—HFn60DY 7R b 2K S EWEHEZNS CS ITHBIICLV—T 4 >~
7§ %. BGP IZEMT A7 4 (AS) MOV —7 4> 277w barTdhh, Anycast CDN
DY —NERIEBCGP DV —T 4 YR VCRKRELMKET 2 4. 20720, BT LK
W CSICHAEINZ LIXR ST, 20%D 2 —FDRRETIE R W — NICHEX NS 2 »
SHMED DB [3]. £/, Anycast ZHRT 2V —"PEHEPL T LI TE AT 4+ —< VAN
BEINRNWI & HIHE XN TV S [6]. Microsoft D Anycast CDN T, 57z 2 Bl 24
XSS 728, ZRZAUCEE D Anycast 7 RLADEI D Y Tonz) eI
CSty M. ZEBHEFT 2 2] 2—FDV IR MK, 77V Fr— 3 v ORGIEG%
i7zL, 2ORDZL DF vy ¥ at—N"2EGLY Y TEISHEEINS. LiL, 2D
AT, a7 YOANRZREY 3D 2I1ICHBEOL T, ZheEEBETITCS Yy b ZiER
T25720, vy ¥ aROKFNBEREINS.

IS DT LT, CSENE L7z AS THR L 72V ¥ 72 REE Ol & DFERIC
FoTW2arysF I L CGREN T ALY X 4% HWTEEILT 3 2 & T, Z2HE
it zZR LT CS o) Y 72BN T 2 EX D5 [1]. LrL, AFKEEa YT
YY) v ZEH D Y TRBOBEIN—RT LI SN TEL T, EEDOAR v
Y= TED XD R R T 203 R TH 5.

1.2 WEOEM

CDN iZH — N OMFEPEERE 2T < 3% 2 & CHUMEBER B OEREZH LTV
ZD/D, 21— I —N\HOBEDFEIC» 2R EHETS2 7V R M)y XA
2 (RTT) 1%, Anycast OPEREZ FHEi§ 26 e LEH STV 3.

IARTHLE, CSEy bR Y VLR,



Yol

B1E F

-
W

ARTIE, B 7ra ) X a% v CZEEN R EE R L7228 CS TR X 7z
BED VY ¥ 7% FiD Anycast CDN 254 Y X —3 v b FICEAIATWS Z e 2 EL.
RIT Z FHWTHREZ TS 2. X512, 2D CS THRINTH—DV ¥ 72 FoHut
FKHE D Anycast CDN & O LHLELZ ATV, BRI 7L 3V X 4% AW FIEDOE W% MEE
35,

4 LA BRI TR



E28 FEEMRE

2.1 Anycast B2SDIENERM

Anycast BLEOE L LT, ZDIFRRMEIER SN TS, Calder 513, Anycast-based
CDN (anycast CDN) &, CS #{R% BGP I2{k7F 3 % Z ¥ T DNS-based CDN ¥ Ll L
THEZZERZATREL § 223, BUfE CS :#ERZ IEMEICHIE T2 & ¥ 23T Z R0 ilE & f54
LTW3 [3). ZAUCED, Bl —AADIL—F 4 ¥ 7L LT 20% OV 7 T b
THEIER R D72 < & b 25ms L&D, HIEMED 10%AimE 100ms A EEL 22 2 &
PWMEL TV [3]. £z, 2—F2 o HBAICHR DTV —NEHERIL—T 4 VXN
72—\ DEEBED Z DN EIZENWT, 55%D 21— % T Okm & HIFEANZEHR BTV — NI
N—T 4 ¥ &R, T5%T 400km AN, 90% T 1375km MR D P — NicL—7 4 ¥ 7 Eh
% [3]. 25, 10 15%D L —FHEFT D CS \V—T 4 ¥ 7 &5 T & H Anycast DS
74 =< Y AERTDOFREAD—D2, LTW3 [3]. Anycast BUETIE, ¥ — NF TEHB O
DIFFATREZ & &, PEYIRERGER OB 22T % [6]. BGP 3EEATER T — O

M EICRE T 2 EHE IR LR Wz, ISP DSRISE D BSEE & o I DRI H & BIR T
% BRI RO T WS & BRI 2 Al REMED D . £72 Li 1%, BGP XEEATRER ¥ —
DERMEICHET 2 EREREL RN DS, = NETHFOBILE LR OEROR
FEHMFIET 5 & Z| ISP I K o THROE TR WK 23R T 2 A[REMICE R LTV 5 [6].
%, DNS #— 0 BINE L7 LD 7 2V 77— &2 0 & B 57 & FLEEIEIC DWW T
L, P—NEHIZREODDHZ I B DY TR MIEWTHABEIZRWIEREZBEI L,
RITT 5000km L EBE L TW5 7 ZUDBZHIFET 5 2 e 2 ME LTV [6].

2.2 Anycast OEEHLEEL

BGP 12 X % Bl TR WREEGEIR OB R RS 5 728, KEIER Anycast % BB 3 25
FHEIMTES D CS ZELE T 2 [7]. Anycast i3 T, miR — \2NERI R0 e &,
% DEGETRITEH IR — \ONEREX NS Z e D70 o TV [3]. L L. Anycast IZ
BWT, CS HOHEIMINTLH T +—~< 2 AD[A FIZD7203 5 DT Tld Az, Schmidt
5 DIFZETIX [5], DNS b — b —NIZBWT, FEHLEBDZ VL — b3 — 303, Fofk
MV —T 4 Y 7SN ol b ZOBERBOEME VWS HTEATVWE ZEZRL
TW3. =T, BEINSEDOZ 0 IL— b — T, BLELSED D v — b=k
HARTRBEBRIRNN—T 4 T INIMWERPMET T2 RSN TWDS. Fiz, BRERHY
WCHRE X N7z S MDEMEMLA ZHiD C v— b —N&, 1S fEOEMEMSEZHR> L v— b
HF—NEIFL AL RTT 2753 2 L2835 TW3 [5]. Li 513 [6], % DNS L—



o 25 BHENTSE 6

=N B T BEERREOHE 21TV, F L — b — S TRANER A 77 OREMIS
DEME NSO ST, BLEREMICEE R o Z e ZWME LTV 5.

2.3 Anycast DOgeFTE

Anycast OMREIE, ' —E ZADA[HMERIDERE R E L —F L7 AR TV R ITEHEF
Brh525. 207, Anycast 4 —EAZRMEFIIA S DY - RDOMREZHEL, 2
WIEUTHEEZKE Z e DEEE R 5.

Anycast OPEREFHIICEI S 2 WIZEI3EZ CFEL, TRE ThRA RIEELH VLN TE
7. REWRIEFE LT, 2=V & —\BOBEEICBT 2 BER R, 21— 34—
M ORI 72 FERfE 72 ¥ 3BT o 5.

Evang 513, Z8®D Anycast OMEREZ Ml L 72 SCRRFAE OFEHRD &, Anycast DAnEIC
BWC, BERH, 22— & — NOHHEAZERE, BELT 7749 757 2D 300
HETHDILLTWS[7. ZLT, ZThb3200MBEZERE(LT S Z & T, Anycast OFFf
LAY U CHIHTEEZR, Average Latency, Threshold Latency, Weighted Geographical
Balance @ 3 DDIEIEEIRR L TWA.  Average Latency (&, T—¥ 6/ b VT —
NETOEBEIERFN %2 £ 51882 TH 5. Threshold Latency &, — & D IELERFKBIE %
25—V DEGERITIEETDH D, BGP tuning OPEREFHMIRFIZIX 100ms 1ZFXE LT
W7z, Weighted Geographical Balance (&, £3— \ZE| D 25T & 47 B A 72 i AN
BWT, BBICZDY—NZIV—T 4 Y TENE 77472 FOEEEEAMNT L THEY
b3 % Z & T, Anycast ¥ —E A 2RO R BRI PE DN T > X 25Hli T 215 TDH
%. Evang 51, 276 DFEEZHWT BGP F 2 —=Y 2723 Anycast D87 + —< >V R
WCHZ 28R Z2FHEL, 3 DD$EEYE BGP Fa2—=>Y 7 %{EH 3% Z £ T, Anycast % —
EARHEN X Y PV — I ZRELTE S EREROT TV 5.

6 RVATH EUNC S R IR



F3FE EHT7ILIVILICEE I THEK

ARECHEREZ Ml 2 G 7 12V X4 (GA) 2V > ZHRTEE, 1] THRE
ENTWATFELR L R-TWVWE. 2D, AETIEIATIECOVWTHENT 3.

3.1 GAZAWREYVIERAE

B 7 L) X2 3EY ORI ¥ M3, BT L) XA TH S, [1] D
FEE O, MRNCEBD ) » 7RERT 2 FEe LCEBN 7 V2 ) XAZRAL, #l
BN LTz AS ZHABGDOETY Y 72T 5. £ ASIXCS ZATLTED, V>
IHIBRINC L 7= CS BE TR 5. BARINICIE, D AS Do sz ) &~
JOEARBLET L, FELBTIN LU TFEIFEIN—REFEHLEL LTiET 2. F
BEHAN—RIZ, a7 VMU THRELMI 5 r BB 2REEH G RICET SN 3.
ayFyYHEYRY Y AEY S To N E ay Ty Y DOFEEEN 5 EHOPTH
ENZ AS DIFET B ENCOWT, FBE LN 57 ETORHEN GO 1 k3 k5 1CEHIL
LBHEEZAFLEDDTHD. 22T, BEIN—RB X CHELEDOFEICHW
ERDERER31ITRT.

%% 3.1: Defining Variables

M | aryrFryi

Ti | 2¥ 7YY mOE B ZHEEES

Bpi | a¥ 7YY m OFRED EAL i HOEDES

Tmi | AYTYY m OFEH i FHOHE

Rn(g) | BIET gicBUI2, avr7rymdEhYToniz) v I7OEES

DX BLEFgIIBIZ2aYTYY mOBEIN-KC,(9) &, BT g DEILE
A(g) BXRATERT 5.

2i€(Ron ()N By ) L

Cm(g) = 571 T , (31)
M

Alg) =123 Culo) (32)
m=1

F 7z, HENLWEICBWT, 1 HFTOY —NTETOLI—F 2 HNN—F23 Z L IXHEN
TR, 2070, HE M 67 EIZ8 DD Y 7IHEIL, =) 7 T ICERIN—KE



B3E BENTALIYRLIESY ¥ IR 8

RIS V7 i ONAZ P32 % REISNIEOREIAN—KC ZRXRTE
£35.

Cr(9) = > Pj x T, (3.3)
1€(Rm (9)NBy, 1) andicj
AHRX, Far TV VOFRREL 5y BOEA L, KEOFEIMATH 5 Z & hitd
LLTW3. GAIWZEZ Y IR 7 LT Y X 4%, Algorithml 1IR3, A7 LY XA
T, FELA S r ETHRELRPIONULERZ2 VT Y EMRELTWS. Fa VT
VV®@ELQ5&I®I&kﬂL(B%M%LKU/7%%ﬁ?5 & TKRERGT D2 —
RNy T Y IRBMEREBT 5.

Algorithm 1 Ring construction algorithm using GA

1 52607 NE EIIHLT, 72 & 02 L EOEEET 2 1EK

2: WIS i M DEIE T 2B IR T 2R p; ZFHBETOMIGEICHEDE p; = a x b1 T

ﬁﬁmtbm0<a<10<b<1%ﬁk?iﬁf%ﬁ%ﬁ@%%ﬁﬁ@ﬂix&)
BEINER P E R L, RN F—F X > METKIRICETEET % o EER

BIRINTBEBEFIESO TR IUEZFITL, v O FEETEEK

—EDMERTRRERZREXE, BIETE T VX LICHER
FROFIEEZ G D IRL, RBROMR TR ESEIEVEEFEREY > 7L

L CER

3.2 AYTYYDI)VJEDYTHE

GA TIFEBFZFIBREIN—RE2HFCE L LTS 2. FEHFEIAN-RIT, &
aAVTUYDPEGER Y Y ICEID ST O EDOFEEIAN—RDEYE L 5 /HTH D,
HarvTrUERERY Y AZEIDYMTEIRERD L. aY T Y DEGER ) ¥ 7 ADE|
DY TEFTEIAN—REZHNS. GA THRESINLE2ETOY Y 71N L THREIANN—RE
HAEL, ROFEIN—RBYREDP SRV ITREUE) V78T 5. F72, OV > 7I2ED
UTTHTREIAN—FED O RIZGEEIHNE LT, avy 7Y OFELNEEHEIH
72V Y AFHET 2 TR TOE & O CHIBERIEREZ FHE L, IR D EVEDE T
20T RERT 5.

8 RVATH EUNC S R IR



AT, EBEH7LDY XL (GA) ZHWTHER I NERD Y > 7% D Anycast
CDN % RTT % HWTHRERHES 2. I1Z T, /KA D Anycast CDN ¥ OB 21T 5.
L2rL, 285 =20 Anycast CDN IZFEED A ¥ & —x v + LIQZEMIATWRWE
o, BN RTT Z25H13 2 Z 23 TERWV. 20700, BEDOA ¥ X —* v b LICERH
TN TWRW Anycast CDN IZDWT RTT %W HEREFHIi 7 B IS DWW TIRR T 5.

4.1 L&A

AFTIE, GA ZHOWTAED CS D oS NIEE DY >~ 7 h 674 % Anycast CDN
¢, MIFEFEDOZED CS THRENTZH—0D ) ¥ 7 %KD Anycast CDN % LS 5.
GA TWX, VY7 DAS #ix4%5 10,158 L7z, 2000 ¥ 7 h 574 % 3 D Anycast
CDN ZH 3 5. HAk AS B0, BIEHNCHLE X A7z 8 (HOBENLR 2> C L— b —
NDRT =V APRIFTH o778 [5], AS $F 10 & £ +5 L7z 5, 10, 15 L RE
L. 7, V78TO WTIE, 1] bOREHI AN—RIZ X 2 MR 5, UV > 7820
WKWBOWTRFRMRER R L TV Z ok b, BHEFIEIE, GA THRLZY Y 78EE8% 1
DD VY HEE LD DEERT L. TD®D, GA DREZ IR 2MEFIEDY
YIMPMERING. 2B, GA TEIRINS AS IFEET 2 0[REMNH 5 720, BHFFIED
R AS BUX GA DV > 7B L AS BOE I D /NSRBI ehdH D,

4.2 RTT ORERZE

AT, BRI 7LV X 6%2HWTY 72 BET 2 FEICOWT, RTT Z2HWT
FHligT 2 Z e R HIELTWA. RTT OHIEE, F—a v X, FE FHR7 I 71281 5
WA >2 =3 LI R MVTHS RIPE NCC 238t 3264 X —% v MHETF v b
7 4 —LT»H5 RIPE Atlas ZHWTIT S [8]. RIPE Atlas &, HFHIZ Probe & XN
EOUERA Y b2EFELTEY, [KHEHPAR Ay b7 —ZIRFEICET 2 RTT JIEH W]
BETH 3. Probe Z1—H AL, arv7 Y DFEEENEICH S Probe 2HIL—T 4
VAN EEEINDS AS AN T Ping a~ Y FEETTZ I TRIT 2HIET 3.
Probe (&, EOEMED LM 6+ [ETH 2 & 2XZDEDHH 5 50 fHlD Probe 23, Z LA
DETIX 20 HD Probe 237 > & L TEIRX N, % Probe 25 3 [BD ping 2~ > RFELT
ENDEIICHETS. DL E, FENIZH 5 Probe BD3 50 (£721, 20) IZiififzmune =
X, ZDENCH 2 AED Probe THIEDTTHNS. F7z, RIPE Altas TlZ, 58512 1P 7
RUZADBREYL X372, HIEDEITIIZAS DIP 7 FLRAZEIS T 2 XERH B, Z
D7z, RIPE NCC 2324t3 % Data APT @ Announced Prefixes Zffifl L T [8], AS %

9



HAFE REEHK 10

BB AS DTV T 4y VAREIE L. A VX —% v MiZldtF 2V 74 LoMERY
2o, ICMP X7y b 270y 73 29— A"NEREFLETE. 20D, B LEIP 7 K
L2 L Cping A~ REFEITL, JI8EDRH-721P 7 RLRADHN S 3 D% AS D IP
7KL RE LT

4.3 EME AS ORERE

RIT OWEIZHIzoT, A>T IYMAUEEI NS AS Z3EIRT 20EDD 5. AT,
VY ZND AS DS E7 AS PEIRE NS Z e ZEL T, RIT OFHll2175. 22T
WO BRTEAR AS 1, 7T Y XL 21> THRET 5.

Algorithm 2 Optimal AS Selection Algorithm
VY IZANTHREEEFCED AS 2487
if [ CED AS BFFET % then
if ASHY1 DO J1FIET % then
Z®D AS iR AS ¥ UGEIR
else
TR D AS ITDOWT RTT ZHIE
RTT 235/ND AS % %4R
end if
else
VY ZHNOETD AS & Ol FHE
11: FEEED RN AS %2 5EIR
12: end if

—
e

2 R ORI FERE d 3R TEHET 2. 220, r ZHIRDFEE, ¢1, 92 132 KO,
A, Ao 132 ROBEZ/RT.

d = 2r arcsin (\/sin2 (¢2;¢1> + cos(¢1) cos(¢z) sin? (AQ ; Al)) (4.1)

4.4 FEYZE CS #IRDEE

Anycast CDN T, NiEd)7z CS 25EIREN 2 Z e PFETH D, TNE2ERET 2045
MDD, ARIIBNTAMEY L CS ORI, a7 YEEEEFEUCEICET 2 AS A3V
YINHEBIFET 2 XOARET L LIRET 5. £z, PEUIERICE > GEIN
5AS X, avT yVEREEFICEICET 288D AS OF 55 RIT KAk i5 AS
W EIN 5 F 5. Anycast TIEPHEYI RN —T 4 Y IDFEELTDH, 2 IIRITHRHE
B — AR EI NG Z LB\ [3]. 20720, REYIRY — NERITBWTY ¥ ZHD
FUCEOD AS MERENZ A2 5. AR VI ITHNORTD AS v —7 4 ¥ 75D
B 72279, VY Z7HNORTD AS ZRRICTEYR AS BEIREE R T 208D 5.
L LZDGE, aryTyoBEh Y Torhk) v 704 AS I L CEHIETT 5 RED

10 RVATH EUNC S R IR
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DY, FCFEFETIRBELFBBER 22, —77, AFETIEFRB MR 50 2
S, AE Y — NRPFUIEN O AICRE S NS 720, BIERRICK Z PR 5 2 5%
D AS BRIV, 207D, Vo 7icay sy REFELFUCEICET 5 AS 238
BAFET 2 ERIT BIRRE725 AS ZIRT 28T, @D AS RT3k
EERBT 5.

4.5 ATV OEBEREE

S L7 RTT F—&2EHWTay 7>y OBIERBB XU a > 7 > OB IER R
FEHL, ZOMEEEREIMCHVS. AFETE, aY 7YY OFE BN 5 B CHEELR
ﬁm%%ﬁi%:yT/V®I%®$EmA —XEFHLTWS. Z£ar 7o VigxiL

T, BEENViBHHOED SR AS FTORTT & @Y7 AS £TORTT ZHIEL,
%h%h#%%?%%@%ﬁfAbﬁfé%?%.:hmyﬁghﬁi%5®lmﬁwéﬁ
IERFE & 2 5. o2, BEUBROZVWEOHE LG 570, THE AL 5 » EOFTELLHR
DEFD 11K DZ XS RIEFL L METEADIZITS. avy 7YY OFELM 57 EHD
HADTIN-BERME &3t T 32 Taryr Y OBERMZEHET 2. £7-, av
%VV®¥%§Eﬁﬁ@%:y%yvmﬁﬂﬁ%®$ﬁtiﬁﬁé.oib,:y%yv

DHRE I FZBEOEZE ryy i, £72 1, 22 ORER AS $TD RIT % Oy, TEYIZR AS F
T@RTT%&M,J/T//mh£H%WH® FREIEE T, EYZR AS 2338R
XN2MHEREp LT 2L E avF Y m DOBEERRY L, 3XRTEHET 3.

5
Lm _ =1 [{(1 - p)SOm;+ pSm,i}Tm,rm,i] (4‘2)
Jj=1-mM,rm

¥/, arvTyVRBEMEe L E, VY TEE RIIBY2a YT Y OFEEER

C(R) IR TEHRT 5.

M
=Y Ln (4.3)

m=1

11 RVATH EUNC S R IR
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5.1 FHMEskHF

AFRTIE, BE7 LY X4 (GA) ZHOWTAYHECS oI hiE8oY v 7
Z RTT I & 2 MERepiHli & BEFEFE O Z1TS. 2070, GAZHWTY ¥ 7D AS
BE%5,10,15 2 L7, 20D ¥ 75725 3FEEHD Anycast CDN 233 2%. GA T
VY ZRERT21I2H7oT, arv7 Y OERELI S HOEY E, REOFEEEES, &

PV TRERT B ASDTF =20 Er 5. a>7 Y e LT, Similar web @‘H‘/f }\
[10] 225, 2024 D 6 AH 5 8 AIZBIT 2 2MHAD AN Web 4 b5 > F 2 72T,
BN 5 A ETHRELLED 9 EL L% 5D 5 261 D Web R—J DEZ t@a@tt?M)
T—RERUGF L. £, VU EHKT % AS X, CAIDA ORT—&E v b [9] 25,
AS Z o F U ICHDE LA 300D AS vRuDr, arrryVEHEEMECET S AS
PRIE—DEEENS X512, BIMTH0MED AS [HEREIEEL /. GA TIENTX—&%,
HAE G = 100000, FIHHE R TFE 1 = 300, ZZRERE m = 0.1 LRET 3.

AR THEEE L 72 Anycast CDN 12D\ T, GA FHOWEFEE 20 e 06T 2 BHFEFE
DY IH(N) LW AS B (k) D—FEZ2 K 5.1 1TR7.

%% 5.1: Configuration List
N k|N k[N &

5 120 10 [ 20 15
1 8|1 154| 1 198

GA Method
Existing Method

%7, 3FEED Anycast CDN OH — NOHIFE 51 % 2N 2R 5.1 - 5.3 1557 F. GA
WK o GEIREX N2 AS PN OBIL TWB Z e 2R L TWVW5.

12
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5.3: Graphical distributions of ASes used in N20 k15

13 VAT EPNC SR e Sl



5 5 & [ERERH 14

5.2 BB AS ERICEHT B EREFFH
7z AS RTINS N A HAICH 0T, CA 2RV EFR L MEFRE BT 5. &

5.21%, 3 fE D Anycast CDN & ZAUIHIGT 2 BHFFED Fga v 7 vy BERE O
—EThH5.

7% 5.2: RTTs in Optimal Selection
\ N20 k5 \ N20 k10 \ N20 k15

46.95 ms | 45.94 ms | 39.86 ms
29.70 ms | 28.47 ms | 24.74 ms

GA Method
Existing Method

GA ZHWIFiEr 2B s 2 BIFEFE L O T, SRXRTREBVWTHEFED
NI A=V APENTVS. £z, GAN, BEFEFEANOHEIZBWT S, K AS O
e e dic7r—<r2EMAEL, K AS BHORAKD N20_k15 DN ENTZ T + —
Y RAERLTWAS. N20.k5 & N20_k10 DHEIZBWT, GA L BEHFFIEL 1T 7 4 —
<Y ZADEFIXRENTH 3. —HT, N20.k10 £ N20_k15 TIX, GA L BEFFEE I
KIEIZ AR T =< ZADMELTWS. ZOEWITREL AS OFERICBENT, VY IH
WEEEEFEUCEO AS EBIFET 2 2 & RTT /D AS Z3# IR L TW3 Z Ik
5. ) DMK AS BHZ W N20_k15 T, V > 7RI CEO AS BEREEL TV
HERPE VD, KIBICRT7 3 =< Y ZADBAELTWEEEZ 3.

RZKEary 7y ZTeDRIT ORESMZK 5.4 - K5.6 1IZRT. BMEFECBVTIE
AR IFE A RTDa Y T YDORTT A3 50ms IR e, IEFICEN-HREE R
LTW3. —/T, GA ZH\W/=FET 50ms % NEl-72DiE, N20_k5 T 62%, N20_k10 T
68%, N20_k15 T 72% &, BEFFE e i3 2 e HEEl3$ 5. Lo L, N20.k10 & N20.k15
D 22OV TIE, 100ms ZFEZ 2 a2 T VYD %ARMICIIZ 5hTE Y, BiF MR
RLTWS. N20k5 IZDWTIE, B AS BV EbH D, o 2 DD S %
CHREIXE B, 7272, 90 8=k XA NCHT2B a7 VD RIT &, N20_k5 T 70ms,
N20_k10 T 80ms, N20_k15 T 74ms &, N20_k5 Db ENT-HREERZ R L. 2O
5, B AS BBV R WEEICBWTH, IZLAYDaYy T Y TRIFRIERER R T 5 2
5. F, B AS BERER T Z 2 X, IBIER A DOMIHINER RN Z & 30 B,
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5.4: Cumulative Distribution of Website Latency in N20 k5
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5.5: Cumulative Distribution of Website Latency in N20 k10
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5.6: Cumulative Distribution of Website Latency in N20 k15
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5.3 AFEY7R AS #ERZERE L /iEaesTE

5, R AS PBIRZ N AR p=1.0%3 L Z2D, GA ZHWEFELEET
ERHET 5. 5.3, 3D Anycast CDN ¥ ZAUTHIGS 2 EETFIEICBWTAME
Yliz AS DEIRENZ L 2D ay 7V Y BERBEO—&TH 5.

7% 5.3: RTTs in Suboptimal Selection
| N20.k5 | N20.k10 | N20.k15

47.97 ms | 55.83 ms | 63.77 ms
80.03 ms | 96.27 ms | 109.62 ms

GA Method
Existing Method

522 53%HKTZY, ETITBWTRIT KL TWT, K AS B2 WiEy
ZDREPREWV. K AS B2 WIEY, ROVERED AS 38 TN 2ERS L3508,
WHEWHERED AS BEENEHELRD L2 5.

R, Y7 AS DPBINXNBHER p % 0.01 TOBLX B ED, FHar Ty
R O Z(L 2K 5.7 - 5.9 1R T

5.7D N20_k5 DZ'Z 7 TlX, p=0.35 T GA 2L 5. Zhld, o220k
HARTEROENEYETH 572, N20_k5 2B 2BHFEFEDY — " EuZ 84 &, 2 D ¥ X
TH7 L, a2 AS RIS X 2FEDWVNI W e ELTW5S. X 5.8D N20.k10 D
77 71%, p=0.31 DIET GA 23BN & 72 D, 21KENC N20_k5 2 U 7-fEicd 5. K 5.7
LT % b, BHFFRICBWTAEY 2 AS JBHUC X 2 &R K E V. K5.9D N20.k15
DZF7 7%, p=0.25 T GA BN L2 3. o 25075 7 viXERAMAERD, GA
EFHOWEFES Y AS BRI X 28E82nH 5. L L, BEFIRCBT 3 Rtk
AS FEIRIC X 2 HEDEANC R 270, #iRe L TRVWERST GA MEI 72 5.
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5.7: Average access latency of webpages against p, ratio of non-optimally selecting
AS in N20 k5
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5.8: Average access latency of webpages against p, ratio of non-optimally selecting
AS in N20 k10
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5.9: Average access latency of webpages against p, ratio of non-optimally selecting
AS in N20 k15
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Anycast BLETIE, A CS BOBINZ LY 223 — DR X N A HERBE R T 3
HEDD 5. ZAUTH LT, GA ZHWTYECS D SRR NEBD CS £y b 2R
TEHERD B, ZHIFEBEDA > 2 —3 v b ETRHMliZhTHhiRw. 2 2 TARRETIE,
BN 7L AL ZHWTAYECS oSN EHD Y > 7 DM EE% RTT TR
L, 28D CS THRINT2H—D ) v 72 FolFFAL O E1T- /2.

GA TIX, V72T 2 AS Bz zh, 5,10,15 725 20 DV ¥ 7 THER IS
7= 3 FEEHD Anycast CDN Z#EE L, BEFFIE T, GA THELZERD) Y 7 2/Ea L
TH—OV Y7 2RERE L. Rk AS BRI N25&H FieBuw T, BEFEIX GA
EHOEFREBE LTI BWVEREEZ/R L. LA L, GA ZHOWEFTEICBWTS, 90
R—=t VXA IUETRTT 25 80ms L FZEH L, BRIFZ AT+ —< Y A%ZRLT.

PG e — NEREEFE L2 &, #HU R — NIRRT 2R pilconwt, Vo7
R T 2 ASEDL 5D ETEp=035T, 10D ZEp=031, 15D Zldp=1025
T, GA ZHVWIFERIMGFEFEI VBN Ko7z, 20 Zen b, GA ZHWZFEX,
DPBD CS BTH- T, BMEFIE L FFEULOMERELER T X 20[REMED D 5 2 & AR
X 7.

SHOMFICBNTIE, 2—F 2 — RO X 25Hfie V> ZNDOETD AS %
WG 2 — NEREZERT L2 TFETDH 5.
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