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Abstract Modern websites consist of many rich objects dynamically produced by servers and client terminals at
diverse locations, so we face the increase of web response time. To reduce the web response time, edge computing
in which dynamic objects are generated and delivered from edge node is effective. For ISPs and CDN providers,
it is desirable to estimate the reduction effect of web response time when introducing the edge computing, so in
this paper, we derive a simple formula estimating the reduction effect of web response time by modeling the flows
obtaining objects of web pages. We investigate the reduction effect of web response time by edge computing in each
website category, e.g., news and sports, using data measured by browsing about 1,000 popular web pages from 12
locations in the world on the PlanetLab.
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Web itz % R [H] D Kk £ 4 & L T CDN (contents delivery
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X—YDHTIE 74%%5 CDN % FII LT\ 5 [16]. CDN 3%
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AT, Web ~— 2RI O G R D 23412 59 5 B
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THRELZMN Iy 22 METET 77« 75HICE D Web b
Ty OETEEEL T A0 L LT, #lZ 1L Butkiewicz
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HETHEFEREEHE LTS [4]. F£72 Zaki 5T 7V HD
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% [21]. HIZIXHTTP/1.1 TIERARBE LT P =2 M5
NTEHEY, Sarafi 3 Opera 9 TlE P =4, Internet Explore
8 X Firefox 3 Tl P =612, &% ERAAZEIhTHS [21).
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GADEE 7T —2HRT 2%, Y—NADSIZIHOLT
V7 NENET 5720 P=2AK0D TCP a2 a vl
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RHEANEEN TS, fIfiThRRZLS ATV 7 b OB
IZETBERE, SEET—ADLSIMEBINE LTV MY,
BEEY —NOIGERH, FEEY -2 RTT &Y, k4
RERIHET S, X512 DOM tree D —E M % D7 X DB
iz, 547V 2 bOEERERLEENRZET Lng,
DA TV 7 b DEGMBBBTERWRY, DA TV
7 NN IIERAZRERDFAET B [26). T VEMFIC & S Web it
B ORI E %2 B ICER T 572012, Zhet 7Yy
NEAOHFEGREBET Z2HERDH LD, ATy VllE
12 & % Web & REMIHITRE O FRMOB S it X283
22 RHME LT, A7V 0 MEOKGFEERIZERBE TR
TCP 242 ¥ ay Eitlida—YiER ETO/RLRMAHEET
L2 HEHRLTAT YV MPEEINDE Z L 2ET 5.
ZD7-HEMEY — /N s DN ERE % v, =N s DS HUE
TEHEA TV b OEIERE % us, — VIR L HUE
Y=\ s LDOROEY RIT % rs, TCP 23222y q ET
=N DoPBETEIA TV MR €, 2T 5L, TCP
aAxrvayq ETH—NshoDA 7V NIGIZET S
FRIFE ys,q 1, Ys,g = Ts +Es,q(Ts +vs +us) THAOLONDS. 72
72U TCP 232 ¥ a VHENLD 72 D three-way handshaking
IZETEY— N s QMIEIERIZ Yo e E X, TR E U
T 1RIT r, DAEZET 5.
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76 ORI Y] 3R TR NS,
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Web R=V x DEF TV b2TvY /) —RKhroHFL
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THONED, HADE S DHIAIZEWT Web R— U %2R
U7BRD v lErs KO —MIRBERENI 25 [10], F—0fk
B —NsHY, LY. DRKHEEZEGERADLABES. £oT
Web R—Y 2 DLTOA TV v2xTwY ) — R oiifz
T2 THSND Web JGERFOYIHE e, IZIXRRTHS
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X 3) 2HVTTY VEAZIZ LD Web R— o OJREREH
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VraBELEEES, MESMCEsTAT Y2 N ORME
Y= NOfENREL D [1][10]. ZD7HT Y VEIZORHEE D
Mg 2720, RO~ BMmr SBE L 25607 — &
AT A HENH D, I T PlanetLab[17] 2 W5 Z &
THFD 12 DR S5 1,000 DE ALK Web R— D % [
TH2ZLeTHRONEZMET—XEHAVT, e, OBIHEGMZ 17
5. AT, ZHUED S D Web WBEREE DT D720 DRIE
FERFIZ DOWTEA S, WEFNEE, (1) FFl Web X— D
R, (ii)PlanetLab T OREIE B ORI & HIE M 502,
(iii) BHEH S D S B Web R—V %2 HE L7 2 D HAR
(HTTP archive record) 7 7 1 VOEE, (iv) RTT OHfllE, O
4 ODFIFETHER I NS, UTIZ, £2DFEIZONTERS,

4.1 F{E Web R—Y DEIR

T v VEE D Web Ju &R HREI R O % 7383 5 720
21, BEHEOZ WEALD Web R—V 2 D4 e 452
ENREFE LWV, £IZT Alexa D Web R—Y [2] ETAINT
WETIXATZVF VT ETIZ, RIWCRT 16 D{ AT IV
N5, b7 72 ABDE N EAL 300 D Web R — P % ekt
KEUTERL .

# 1 Properties of webpages of each category evaluated
1D Category Ne | Oc Se | Me| Re
C1 Business 59 [60.7]13.2] 6.3 | 84.3
C2 | Computers | 112 | 45.8 | 9.7 | 5.9 | 87.4
C3 News 39 | 67.4|13.2| 6.2 | 98.0
C4 | Reference | 112|41.2| 6.7 | 83 | 118.2
C5 Regional 80 | 51.5| 9.4 | 6.6 | 86.3
C6 Science 95 | 52.210.0| 7.0 | 86.3
Cc7 Society 79 |65.1|11.6| 7.6 | 86.7
C8 Health 86 | 57.3|10.8| 7.0 | 77.1
C9 Home 85 |63.3|13.5| 5.7 | 69.0
C10 | Shopping | 69 | 68.6 | 14.0 | 6.1 | 64.0
C11 Adult 112 | 50.3 | 6.4 | 9.8 | 111.6
C12 Arts 55 | 55.212.2] 6.2 | 84.9
C13 Games 87 | 55.3|11.4| 6.1 | 87.2
C14 | Kids&teens | 106 | 58.1 | 11.1 | 6.4 | 81.8
C15 | Recreation | 86 | 61.0 | 11.0 | 7.0 | 72.8
C16 Sports 38 | 78.6|15.8| 7.3 | 73.6
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#* 2 Measurement locations

ID | Area | Location | ID | Area | Location
L1 | NA | Massachusetts | L7 | OA Australia
L2 | NA ‘Wisconsin L8 | OA | New Zealand
L3 | NA California L9 | AS Japan

L4 | EU Ireland L10| SA Ecuador
L5| EU Germany L11| SA Argentina
L6 | RU Russia L12 | AF Reunion
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LR % JE U 72 Firebug % # M U 7z Firefox 2\ 72D, Google
Chrome @ Developer Tools Z AW\ 72 0 35 Z & THFHEET
H5B. U UEBIZFECEAME URL 127 7€ AL T HAR
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BB, FITEBDR=VIWIIT IR ATBHEHIZ, av VT
4 > C JavaScript % 5€47C & % phantomjs LT@{’FT% A
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TT22AL, &%OHAR 77 1 L&Ay FIECHE L 7-.
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DOER L. Z U THEENZE HAR 7 7 1 U SEUE Y —
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J = RIZ T Web R=YDEFUEY — N Z2EEL, &
BUEY — N s DEUEA TV =27 Mllm, 2BHHT 5.

Web R—=IJIZ7 72 AT BRHEIZL - T, &L 2EERME
MWELDZENFRIND 2, Ff4 22l T Web i
EREOME % T 5720121, £ TOHEHAIZBWTH
—DOBMIFZNZ MG T 2 M ENH S, % Z T UNIX D cron I
<Y FZ&MWT, UTC (coordinated universal time) & 0 H(f%
U 7= BRI A% 0:00 12 - J05E Hi A2 3\ THEfT Web _—2 D
Eﬁ ixFA L, #l Web R—2 U 2 b K{iﬁb"ﬂﬁﬁﬁﬁ 41

7272 UBHE S — 328 30 B LIRE L WiGE Iz, ROFE
ﬁﬂ%bA VOMEEMAL . O, w®$f®ﬂﬁ
HAIZEWT HAR 7 7 1 VHDIEL K B X 72 1,124 D Web
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