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Naver, Daum, Nate 5 ZEAlo]ES] thFxdo|xo|H, A&F77+2 2010 5Y€ 194 20124
119 7971R)0ln, A@34E 4,6423] AASATE B2 Fel= SHIAZY Fo] €2 Naver
Natew FHEEE o|F1 3lon, Daume 8% ngrt 71 2XE o1 Jivh. *%7F Y%
7ol Wiek A stolAlE AA, O]E% Fnyzz.svaez AFL 539 37 x99 Bzt
froE 1%38telA T2t A w3k A= 9]’ MRS o] vuE B SHIMAY B2

B A

Daume 7bg 22 g2 Mtk $HEEE ¥ol7] %av% HENZ $EE Folt A7 Wast
of AT A el Bk, B =g £D50l AT WA BEA e AAL B
e 7]elsh) 2 Zld gt

Fogo: SHIA, olRE FrITIZ-AnELZ A, FlolAlF A, TEAIE

FEivtEtel A FAAEUE 19829 A&} SRR d T4 AREE FETOEN AIF
Hith o] wl FEfEE AHU VELYIE o837 AlFste], 1986doE =710 krs &
A3k IP (internet Protocol) ¥lAS AlZ 3Gt 1994 o= nfeamtog AHE H&ET ¢ Qo
WA GEmto] 7]5g 7HAE BebeAQd viaA o]z e WAl gyt o] 825 ] /\}%5}7] /\Vi?ﬁ}
o] o] w] BE ¢lEulo] FLr g A7 A ZskATh Skl AR 1994 d0]= AR olE]Yl Al
2 AFA} (internet service provider)?l St=rFAl, dlo]F, o}o|U|E Fo] HAE 7|dle] Qg YlAn]
25 AlFs7] AZEFTE 199990l SR FAlo] A3t ik S Uro], 22 Fukg of
Aof Hlolg] Au|2E 3, FREE w27, 42 =/ AlFsk= ADSL (asymmetric digital
subscriber line) AJH]2E AlZFstgitt. o] uff £E] Ejvehs AU JF5 FAst] ASEES wt
E27A Foli AUl MEYIE wEA A A Ugkth = AeflldEd (2012) 9Jshd 2001
g2 £%7F 29 1 Mbps (Mbyte per second)E B+ ZIET UEHIANA AA 195 AA
AL, AU o]8A= 2,0009HHS =38t o] & FHHE 7]&<Q VDSL (very high-bit rate
digital subscriber line), FTTH (fiber to the home), LAN (local area network) 522 W 3te] 92
vehe JdE YRl A AAANAE FEE Zol B 5 gl A== wEA 4783 At

Sl Ylo A AREE+= HTTP (hypertext transfer protocol) ZZEF2 FTP (file transfer proto-
col)oll 9] BtdEe] B EEAS Eo)7] f8f AtE ZAoE ANFL g AMEHIL v ZEEFO
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t}. Touch 5 (1996)°l €]&ld HTTPoA <] dolE 42 WA SFEo]AEL} AW dE €7 9
3] RTT (round-trip time) AlZFe] £AQH T} o] Zefo]AETL Ao AES 2% (TCP syn)dh=
ol 2 85&= AIZF0.5RTTSE, A7 Zelo]AdEANA AEE dof (TCP syntack)FEd £285+E A
ZF0.5RTToltt. ado] de|d FetolAETL Mujo] HolHE 23 3k=t] 285+ A7 0.5RTT7}
"t 3 o] £ 233 dolelE £AISHA "l HITPOA dlolHE AEste TEEFS Figure
1.1 vk} gict.

Client Server

TCP syn

TCP syn + ack
TCP ack
HTTP get file

TCP

xd Mulas o)Al XY Ao AulaE 25t Alvls HTTP Z2EF2 o|§dto] AR
£ st} o] §AEoNA AEshs WA SR o] FoA L Yt WA o] FAES TE Alo]ERR

B olu AR AL WA st /1A ARl AR Helshy] v olth 3 thE 2015 2
SHEEE SHAA MEHEER, o] §AEL olefd JHES o] §Fe] o A

o7 ATiHOE WE SHL T Aolehs ABS ¥ 4 ATk Wehd XD Al|ESL o §AE wl
171 B9 ShtE S e Folel ALl =g Aelrh

olo
v

ol AU Au|aTH ZjeLR ojo]d AT odHtt AT A AlEE HAE 7NEY e
27 o)A S AlFshe Google A|etaL, A Aula AlF A £H AIE F WEA 5 7|&L
Z A9 3t £ Ao]E<Q Naver?l Daum, NateE A3t et £ =F2 Naver?} Daum,
Nate] S5 A7 £EES um LHE Ho] BHolrh

2. AFAA

Qo) ABE AFEE HAZH PC (personal computer)$} =E3 Aol Haag PO
AtFoz CPU (central processing unit): 918l 2.33GHz, #WoIHE 2]+ 1.99Gbyte, OS (operat-
ing system)¥ Windows XPo]H, =EE& PCS AlFoZ CPUE AHE 1.60GHz, HoWEZHE
1.2Gbyte, OS+= Windows XPo|t}. & AdM ARRsh= HeleAl= HeleA7} Algshs S3%
TE AR 8l vlaA o) Al A Zftel firefoxE A3 oW, A& &L firebugoll A AlF
e Y EY 3 #E 5 ARSI Figure 2.12 firebugZl S S 2431 dolt). o] ML
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Figure 2.1 Response time using firebug

3. 67 x| ESS SHIHAZ £ L

Ho = s (2012), Han-»]— Kang (2012) 'éoﬂ/ﬂ é A3
F2 P vuske Hyolnt vt —‘?—r’/]% BEE H2EE= ATEA o7)dde 24 R
A Pres 5 (00ne] Ao} 1 A5 2ol Ao B

A = ok AR 2 BT X F9f GolA SgAor A2
Y1, Yo, - Yool thete] 5 239 F44E2 48317 At 7lelAF AR A S

4714 B 48] Folv, Ri%h S5 27F Xu, X, Xa2h Vi, Va, - Yool W -0e] 458
ARSIt Ol F 2YBS) Bl FANCH 2402 AT RS Dk A 7
%23t gth. BR4A AAL KimT} Oh (2003), Hongd} Kim (2003) Solx] A¥E o] 9= AL} &
o] o]ZE FRVIZ I /\U]EL—_E (Kolmogov-Smirnov) A& AME 4= Q). o] E FRIZIE XA
v2xZ AAFTAZFE

Mo
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A7NA Fin(x )9} Gom(z)e ® )
Z = Do/ > Ko ol 7 2327} gdsitke AF7Hde 7149t 9714 Kot R5E adt

NN AL /1218 5 9 71 2gkelth

3.2. d+2x%

g9 B2 $£3@Zo)= 0KbyteolAl 1Mbyte7}x] AMslgl o™, 1IMbyteo] A2 3 Wz &
Astairt. ket o] W AR vEL WA W97} o] 2XE nlusty] o]g7] wie
th FASos W3l sFEHE HlES ARSIt 37 X-EA|ES SHIZIEEE Figure 3.1
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Figure 3.3 Distribution of response packets for Nate
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Naver?] 2537l £Z= Figure 3.10]4 Hxo] FEEZo|H 1Mbyte’} Y= A% 1.06%=
FEMES BOLI Atk PRLEL oAU T LI YA AR, Noverd] 37 5 12
o &= Sty HFL 304.8Kbyte, A}

Fol Ae Bxet U 222 WHoE # dvke A
L 328 8Kbyte, H 47k 7.9Kbyte, S 5.846Mbyte® Sha)7le] B2} WA 2ol 9k
Daum®] 37 #2E+ Figure 3.2004 EXo] 8% w7t 71 £2& &2 It 1Mbyte7} @

= HES 041% 2 Holu ;. FFS 174.5Kbyte, EFHAAE= 226.6Kbyte, 475 1.6Kbyte,
HAZE 6.229Mbyte® SHI|AY Bx7 WA ExFo] rt. Nated] SHs|zAe EX = Figure
3.30|4 H%o] FEEZZE Naver?} FASHY, 1Mbyte7} Y= A$E 0.108%<2 Hol1 Yt} HHF
200.6Kbyte, & HX= 165.5Kbyte, 432 1.9Kbyte, ]zt 4.369MbyteZ SHujZle] &
7 QA 25 9] k. Yahoood| SR A E2Z+ Figure 3.6914 HXo] 2 2& M7} 71 B2
3t ith. 1MbyteZ} @+ H]-E&2 0.09%E X2 H]&S Hola Jrl. FF2 203.1byte, EFHAE=
226.6Kbyte, A gk 1.9Kbyte, 3t 4.369Mbyte® YA 2= o] 9tk

SEHAY Fo] W2 Naver, Nates FE5ERl e} SHAZ o] B2 d3 A2 G2 P51, ©]
£ oldFd F Y B2 2o & FHE Kol FEE2 FEHE Vet Daum2 SE2%0
2 w70 BEE o2 %lttﬂ ol SHI Al F FEC] FEER HopRlthes AES B &

37| 2EEQ] 7| EEAZEL Table 3.190 &) 9ot HHF 23978 7|[& 22 Naver”Z} 7+ ‘:’7,;,‘

I t}2 22 Nate, Daum —/F—O]D‘r Naver?] SH3f7L Daume| SH# A9 HF 1.759), Nateo
HoiZle] 7 150 gS & 5 Stk wekA o2 2] Yt $945 5+ Daumo] 7 wha
1 tho] Nateoln] Naver7} 714 =9 Zojz} 24 4 ot

p
k1 o[o

Table 3.1 Descriptive statistics for 3 portals (unit: Kbyte)

Iteration  Average  Standard deviation  Min Max
Naver 4,642 307.440 359.700 7.9 5,846.0
Daum 4,642 153.151 168.174 1.6 4,000.0
Nate 4,642 200.593 165.525 1.9 4,368.6

Egrolzg] $2E Wwsts] A, WA BeA P AolAF 4L AN AelAF 4
Ae 99 722 3UA= S AF AT Table 3.290 vsh gleh. AolAF A3 2w 67
1=

£REe 86 AP LEL fASE 1% BT chache g & 5 AT # AR 7
ul =7} 501891 W7} 10% o] 3ol T
Table 3.2 Chi-square test
Daum Nate
Naver 2116.6*%* 1115.7%*
Daum 265.8%*

* means we can reject HO under o =0.05.

** means we can reject HO under o =0.01.

A S Al olid ERuEx-AvEen JAHS AASSIT. A4 23 Table 3.30] 14
TE FRIzz-Avaws FA a2l 37 28 AL ol F
-3
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Table 3.3 Two sample Komogorov-Smirnov test statistics

Daum Nate
Naver 20.8%* 11.6%*
Daum 9.59%*

* means we can reject HO under o =0.05.

** means we can reject HO under o =0.01.

Geow SRS ol B A4S A A, A WA PHOE T AR o SAY A
Fo AFu ] FHA Fo] WS HEE 2AT 4 vy A= Table 3.49] e} it An=
H W Naver7} Daum Bt} SH 7l o] e v]&2 79.77%, Nateoll 70.10%°] 22 Naver?] SH A
o] Daum¥} NateXdt} W22 &4 4 9t} Daumeo] NateX U} 2 3j7lo] W2 vH]&L 42.01%°|B2&
Nate”} Daum Xt} WS- & 4= 9t} weta] o] B2 v]& 7|22 X Naver, Nate, Daum <
o g9zl ol B e T 4 Atk

Table 3.4 Proportions that A is greater than B using response packets

AN\ B Daum Nate
Naver 79.77 70.1%
Daum 42.01%

T A e s x50 FHEIZ WE,E vlwstqith. A= Table 3.5 vhel otk HiE
9 & 71EL & Naver®] W79] o+ A‘”*%k% AL gt 2] 129 ol A 9979 oA Daum®] ¥
29 & 2ok 29, Nateo] thejAde & HES oA 2t DaumBl HEL] & Nated] &S]

o

49 19% ko] 7] wf&ol Nate’} DaumXEth WMES 4= 7|EFo g2 Z 8|82 81%Z Nate’} DaumXE
ok Athe AMES & 4 Aok meEbA] el o s 27 H]JL"ﬂHUr L IRl EVAR S O It

o2 By 3G ¥2 Naver, Nate, Daum 22 F93H4 Atk AMS ¢ 5 Atk

Table 3.5 Proportions that A is greater than B using percentiles

AN\ B Daum Nate
Naver 99% 100%
Daum 19%
4. A=
2 AT 542 tisuls F8 37 2EA|EL SHIFAEEE A= Aotk AY o2 =
dAto]|E9 T o]X]o]H, AF7|7E2 Ato]EY SjFlo] AARS 2Fst W2 A5 S Hsl
2010 59 19¥0jA4] 2012d 11€Y 7¥71A] 2d 670Y < AA S on, AF34E= 4,6423] A5}

2 Pl SHHAY ¢Fo] W2 Naver, Natet: FEEEE o]F1 9o, o= wpo|| e}
SHIHA ] g2 dt AL G2 FREF] o]FH F Ao Fx7F ol Y= FEHE Eth Daum
LeZor Bt A BEE olFA Yo o SHIACl 2 At BAE] 543 oA FHE
Holal glck

SHINA Fo| FxAlue E4A PHOR FholAly A%, HIESAH Yo ojxd ERIEE-A
n2kx L AASAT F oy EF foeE 1% stellA 2EEe] SHAe] E2V et
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€ AME & 5 stk =3 220 aE sl Axdviuet MES o vlaE AAsck 2 243
Navere] 3321 H27} 71 1 ow thz 22 Nate, Daum o] it}

H =29 Naver®} Daum, Nateo] thEH|o]x]2] sjAe] X E u3]1 v¥|usYrt SHEEE =
o]7] fieiAE i slo|AE He 7PEA wEolof Tt Naverd] H3|Z2& Daume] -5-H3)71]
B 1759, nated] SHIAZY] F 1582 Yeh o 230] TS Naver?] SHE5E7}F 7
% 123 B0 Nateol 3 Daume| $HEE7 44 whE Ao o) ol 28 Alol=e] &
4 A HE solAol Fa T olFAAES] BAE nEste] R S 2= A e
uhed sk WAroleka Az,

a2y AFE Fol 22 solAE EAEke SHIA AL Fo] F A¢ wkE AP Al sjAle] W]
23 o] A A% AZe) Welee] ATk LS & 4 A3tk F & APE Bl ol WRL 7
B dart dok =3 ofd Frlz7) dloly Pl g2 dFE FeAE W EN T8 Exxt
S P BE St /142 FRY S don 3UEEE U 5 ik =% ZdNol=E 37
SE7h ol gAEe] WEES B 92 77 whEe] $HSEo] B ¥4 APE BesTh T4
Hule] 258 T2 FFAlolng FAJEY 229 IHHA A7+ o] §A=Y] EEAH o8 =
=2 F 207 7|ddtt. o]Y3t & AFEL 2HEY Ve BAE FIAA HE BEF HolA
g 7EIAES 4= Aos AYe
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Abstract

The object of study is to verify the distributions of response packets of 3 portal
sites such as Naver, Daum, Nate. The period of experiments is from May 19th 2010 to
November 7th 2012 and the number of experiments is 4,642. The distributions of Naver,
Nate are biomodals. The distribution of Daum has long right tails. 3 distributions are
different under 1% significance level using chi-square test and two sample Kolmogorov-
Smirnov test. From proportions and percentiles, Naver has a distribution with the
largest values. Nate is the second place, and Daum has a distribution with the smallest
values. We must make portal pages light to increase response speed including other

technologies. We expect our results to activate competition among portal sites.

Keywords: Chi-square test, portal site, response packets, two sample Kolmogov-

Smirnov test.
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