CHAPTER IV

THE EXPERIMENTS FOR THREE NETWORK MODELS

4.1 Introduction

This chapter explains the fa?tors and the experiments of three netwark mogels, in
nggg to test and compare the performance in response time of the World Wide Web

o The commonly used factors to evaluate WWeb caching policies [6] are listed as the

1 Hitrate

The hit rate is generally a ercenta ratio of documents obtaine g through
USIN tecac Size i rs S the tot doc nt requeste“ dition, 1T
Er;e £ Tocuses on etrahsfere iclency, weignte |t rate 15 a
fter pe ormance measure

2. Cache size

The Cache size is the abrlrg/ to cache fre uently accessed d cBments on
Int rneé hased on Ser requests in o dert corherve etvvor%

an re uce netvvor respo 5 tlmes or uaers IS |s of cac mg
Proxy Server, Server can cache 1etrerres for document
that IS refative to H|t rat inthe percentage of utilization.

3. Response time/access time

The response time is the time it takes for a use}r to get a document. There
are various patterns as USers aceess. p%ttern or model can
significantly affect to the performance.

The mentio Qed factors are testedl with three network models in this chapter,
ex eriment IS tested on camﬁ 1networ InC Falonﬂ mUnh/ersr with No eA(g

unterstan[r%] the experimental network models as shown in the Hg re41 42, and 4.
respectively
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4.2 Experimental Information

Threg netwo(rk models use he same con[(otr]r tion o]fPersonaI Com é)tt]er ch
Server com Huteran router, exce [I or the networ T e 1easons to use the Direct
Access mo gl S* ﬁle Level model and Hierarcny LeveI modlel that are described later,
are explained as following

chnrcal Direct Access mo eI| a simple network model, not com Ircat

netvvork essus cg]mosty 5ed 10 |cn fWork n&odel In grder to com are

Vve rformance vvrt another mode ItIs usuag/ glemente n sma or e rt nt area
thin organization. Inthis experrment It 15 USed t0 be abasic network mode

Sinale Level Morlt]el |éenh nce network model from a basic network model, due

to it |s |m Ie ntedt l&? aroe tra] Ic. It adds a Proxy server esrgned n Jhe
two rto store and forwal u%e Oata that_are r aRonse t0 USBrS r
ostySrngIe Level is designed with amedru Or enterprise organization and campus.

H|erarch¥ Level Model is hi Vgh fPertormance network model from a ba(.?rc netvvork
modeI d fe oIt 1S 1rnmplemented more than one ro\>/% f(en/er ependi gcon fhe
0f USers. Servers within ne Iare rk correspond each other

e Ioad baIanceto handle huge data. Mos |t|m ntedinac pus netvvor or
ente rse network. It 1S useql to one moe ortr ex |men g trorhof
Direct Access, Single Level and Hierarchy Level, are eXp arne more etarl

frgure
4.2.1 Direct Access Model
This model su V\}(J)?O rrect coess for Intepnet. using that consists of Personal
comtouter and run a \Worla eWe rowser application to'navigate and test the listed
Sites as shown in the Frgure

4.2.2 Single Level Model

This model su r‘%a one Pro server that is |mRIement to store and forward the
data requeft from Int [, before glireg to Internet. It consists of Person Buteran
run a World Wide We browser applrcatron to navigate and test the listed WeD sites as
shown in the Figure 4.2
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Figure 4.1 Network design of Direct Access Moclel
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Figure 4.2 Network design of Single Level Model

4.2.3 Hierarchy Level Model

This model su rtsao e Proxy server implement in network dep nt and the
ot er oneag % er.or cache engine_Implement | acenter |ce %%rectto
nte[net Higrarcny consists 0 ﬁerso a| Compuiter and run g \Wo e \\Web browser
application to navigate and test tne listed \Web sites s shown |nthe Hgure 4.3
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Figure 4.3 Network design for Hierarchy Level Model

4.3 The Objective of this experiment

T
level ang Hierar yrlevel—. Under the same condition, test throtigh the same Web si
which shown in the

The

The objectives of three experimental network models are as follows;

1 Investigate the HTTP packef with the frequent accessed sixteen VWeb sites at
conges%on averaggmo&?y ott Internet utlhgmon In campus netvvorw

2. Investigate the increasing performance in response time of each moclels

3. Test the hypothesis for a comparison of each models

Investigate and consicler the best network model among—Djract access Sin(l}ég

able 4.1

The Indicator for copsideration of the increasing performance, is time.
f 6}1 8 bgdq%r the service rers'fjoorrr]rsk'flnc'én cle

|_

response time 1S a one factor that IS mainly descri
P as the World Wide \Web. ( uIty V\%ic model can perform the traffic of
Wit ﬁ_]e . 1 Eﬁ]eef)e IP f f?gpe *th?s

ess response time, 1t IS st model to Increase t 0rmance 0

experimentation.
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Table 4.1 List of sixteen VWb sites for this experiment

No. Web Site

1 Je0Cities.com
) *inet.co.th

3 siamnage.com
4 * SAN0OK.CoM
5 [eseen.com
6 ’phone Ink.net
7 thallcg.com
8 ahoo com
9 Ingisoom
10 * bluemolntain.com
1 unsa.com
12 * fon.net
13 mrcrosoft com
14 * 00.c0M
[R) *clrc net.com
16 * yumyai.com

4.4 Experimental Variables
There are two variable factors that are present as below;

1) Res onse time: The restonse time is the time it takes for a user to ? et a
docyment.  There are various patterns as users access.  The pattern or mode
significantly affect to the performance.

2) Network models: Direct Access Moel, Single Level model, and Hierarchy
Level model that are described previously.

4.5 Data Collection

In ord rto coIIect daafrom the real situation in acamﬁr ne r |t could.not
control gth er fo 5 avroro each user o uses \WOrld Wide Wk e varrous
times. Practrca ta]co Iect rocess nden e ru Sam es
amon DrrectAccess S eVe |erarc Lev moes e o gge
ona rtrme t0 navigate esrtes ere are data collection of r odlels describe
as below:




4.5.1 Experiment for Direct Access Model

Inthe Fi

OO

jata 1S shown Inthe T

rqure 4.1, it presents how direct access test and experiment
f the congestio averﬁglee %212:00 am. t04:00 pminJun

Table 4.2 Testing data of the response time for Direct Access Model

Frequenc
I q8 g 10
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erjod

e 1999, Asa resultr,] ttng {%stlng

SHXES 5

(@]
O

28

26
19

n 1 13 1415

No  Websites 1 2 3 4 6 _
Response Time %econd)

1 .geocities.com 19 23 22 2 16 26 38 16 104 52 106 37 27
2 .inet.co.th 0 173 1B 22 3 2 0 22 5% 108 104 28
3 siampage.com 20 3944 40 40 52 40 H 43 A 47 B P R Y
4 *sanook.com 18 18 27 21 16 83028 1928 4

5 .beseen.com 0 10 9 0 14 9 ubl B u B

6 *phonelink.net 13 12 13 312 13 141325 1619 2

[ *thaiicq.com n 1185312311 49 48 51 54108 59 52 47

8 .yahoo.com 13221519 2 2 18 2 1823 224 29

9 imgis.com 28 1516 53 2 U232 B A

10 *bluemountain.com 116 11450 3 45 109 49 13241 102 49 58 103

11 .hunsa.com 52 40 41 102 59 5 10210227 H 1145 52

12 * fsn.net [ BB H 13 12 13U 1819 2

13 microsoft.com Hh o 2422 1819 18 2194 2 17 8

14 * go.com 14 3 2 27 47 31 42 21 21 3 %2 49 47

15 *click2net.com 12 17201919 17 16 161817 22 19 18

16 *gumyai.com 4 1383 1¥ 16 B ¥ BUMY T2 8

4,52 Experiment for Single Level Mol

to contal ﬁl
erjod of t
esting cata show'in the Tabl

retrievin
3.

In th? Figure 4.2, 1t presents how Sinqle Level test with one PW
g data from Internet before response to users and
e congestjon average at 12:00 am. to 4

Server in orcer
periment jn't
p.mn June 1999, As a result, t

I



Table 4.2 Testing data of the response time for Direct Access Model (cont.)

. Frequency -
No  Websites 16 17 18 1920 20 220 8345 2620 28
Response Time (2second)
1 .geocities.com 20 32 113 # B A B B3N B 21 %
2 .inet.co.th 1813816 17 1347 131209411 31 3 34
3 siampage.com 2 50 49 48 41 4 3 R H 4 42 4 4
4 +sanook.com 219 21 B 4B 26 2128209 % 212
5 .beseen.com 17 14 16 109 2 1 101312 16 44
6 *phonelink.net B 17 L B U 192855 191y
[ * thaiicg.com 113 12 48 5 46 3H 30 29 55 51 52 47 47

8 .yahoo.com 2010 16 82327 3B 20195 2 192
9 .imgis.com 29 2% 5 BH M I 9220 R AR
10 *bluemountain.com 42 48 47 55 11 % 57 45 39 5 11 59 12
11 .hunsa.com 9 5 52 47 49 48 338 51 59102 H 37 4l
12 *fsn.net b 4 177 1924 13 5H 1416813 13 1415
13 microsoft.com 2 17 8 16 21 19 24 22 2021 21 2 19

14 * go.com N 46 21 9 28 2 N 21372 B 20N
15 *click2net.com N 1719 22 0 24 2 2010718 18 191
* yumyai.com 6 4 14 5B 1621 2 21 4B B 1413

Table 4.2 Testing data of the response time for Direct Access Mol (cont.)

_ Freguen%
No  Web Sites I 2 B A B P B P 40 4

Response Time §second)
1 .geocities.com 20020 6 24 2829 2 )
2 inet.co.th 40 34 3 N H L2 P % 12 11
3 Siampage.com 5 9 4 049 43 4 4 8 4L 4
4 *sanook.com 20 21 B RA B A B B A
5 beseen.com 4 1 29 413U B u ¥4 1 Y
6 *phonelink.net 16 H LHH U 1618 L B I
[ *thaiicq. com 5 53 %6 49 55 58 58 8 H % 2

8 .yahoo.com 20020 2 192 1819 2 21 2 2
9 .imgis.com A P A N2 N Y A Y R
10 *biuemountain.com 58 11 102 59 11 57 11 115 128 59 &/
11 .hunsa.com 47 40 5 41 43 4 45 4 40 58 59
12 *fsn.net n B3 83 B3 145 1 13 1 13 183
13 Microsoft, com 2 5 2 24 2 2 2w 2w A 2
14 * go.com 21 B8 2709 B B 26 3L 9 A

15 *click2net.com a7 B8 B b b
16 *.yumyai.com B B UB3u 7B B BB



Tahle 4.3 Testing data of the response time for Single Level Model

Frequenc
I q8 g 10 1

No  Websites

1 .geocities.com

2 Anet.co.th

3 siampage.com
*.sanook.com

5 beseen.com

6 *phonelink.net

[ *thaiicg.com

8 .yahoo,com
imgis.com

10 *bluemountain. com

11 .hunsa.com

12 *fsn.net

13 microsoft.com

14 * go.com

15 *click2net.com
yumyai.com

Table 4.3 Testing data of the response time for Single Level Model (cont.)

%
B30 B 2%
Response Time (second)

No  Websites

1 .geocities.com
2 Anet.co.th

3 siampage. com
4 *sanook.com
H .beseen.com

6 *.phonelink.net
[ *thaiicq.com
8 .yahoo.com

9 Amgis.com

10 *bluemountain. com
11 .hunsa.com

12 * fsn. net

13 microsoft. com
14 * go.com

15 *click2net.com
16 *.yumyai.com
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Table 4.3 Testing data of the response time for Single Level Model (cont.)

. Frequenc
No  Web Sites A N B AP g %

0 40 4
Response Time (second)

1 .geocities, com R 14 1 Buwnb 7 B3 4
2 Anet.co.th 35 4 4 4 3 6 3 3 4 3
3 Siampage.com 2 2 18 222 2 2 2 24 0
4 *sanook.com L B 1617413 U B3 U B
H beseen.com 6 4 6 3 2 4 3 4 4 4 |
6 * phonelink.net 32 2 4 3 3 3 3 2 4 2
*thaiicg.com 9 8 8 1 9 9 9 10 8 7 9

8 yahoo, com 22 12 2 u 1 4B 1 b
9 imgis.com 4 3 4 4 4 6 4 6 4 3 4
10 *bluemountain.com 28 26 32 29 8 31 29 29 B 21 26
11 hunsa.com B U R DHDHDH XU B 3B I
12 * fsn.net (7 4 1 7 8 9 7 8§ T 8
13 microsoft.com B2 02 BT 1020 41 B
4 *go.com 20 2 2 220 2 B AU 12 23
15 * click2net.com 2 B 1 10pu1 du B BB u
6 *yumyai.com 6 8 8 9 9 8 9 8 8 T 8

45.3 Experiment for Hierarchy Level Model

Inthe Fi ure43 it resen how Hierarchy, Level test with two Proxy servers or
cache englne n rder 0 cp O{aln retnevmg cata from Internet before re%o 5e 10 USers
and experiment |Pteper|o eco gestl ﬁvera?at 12:00 am 0 4:00 pmin Jure
1999.." As a result, the testing data Is shown in the Table 4.4.




Table 4.4 Testing data of the response time for Single Level Model
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Table 4.4 Testing data of the response time for Single Level Model (cont.)

3 U Slszreggen% B3

No  WebSites 1 3 _ 9 40 41
N Response Time %econd)
1 .geocities.com DB R 221010 1 3 B3
2 .Inet.co.th 4 4 3 5 3 4 3 4 4 4 |
3 siampage.com H N 2 020 92020 A A2
4+ sanook.com 5 5H 14 L1414 1B B L U B3
5 .beseen.com 4 4 4 4 4 4 3 2 3 3 /4
6*.Pho_nelmk.net 32 2 2 22 2 3 2 6 3
[ *haiicg.com 5 6 6 5 5 6 7 8 6 8 6
8 .yahoo.com U1 B UUW9 U210 10 B8
9.|m(I]|s.com , 33 3 433 3 2 3 3 3
10 ~bluemountain.com 24 25 26 5 B B3 21 B8 5H 6 D5
11 .hunsa.com B P BB R R R A
12 *fsn.net [ 5 6 55 6 4 6 6 6 4
13 microsoft.com P12 B UD2P2RDL UL
14 * go.com 020 2 2220 1918 20 19 2
15 = Click2net.com B0 100102101010 9 1
16 *yumyai.com /7 8 8 6 78 8 8 8 6 8

4.6 Normality Testing

To test h ?th,esw of testmg data between a mean of J)OJJUH[IOH, In this case the
two rouPs ofg ulation are Jndependent. so it use h potheB| fest a form doflndependent
roup.. ITone ot o,gopu ation groups 1S not normal distribution, 1t could not to use the
test in normal distribution for tfiese testing cata.

Therefore, before decision making of this hypothesis testing it has to test between
two populations whether it is normal distribution or not.

46.1 The distribution population Testing
Hypothesis setting;
Ho : Population ditribution is normal
Hi : Population ditribution is not normal
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By using Bowman-Shelton Test, it cor]5|der?aval e? erwnesan({ Kurtosis in
the distribution'form, in order to compare a value of B in the following formular;

= ( Skewness)2+ (Kurtosis - 3)2
6 24
15 a Sample size
Skewness is a bent value of sample distribution as follow

Skewness = E (X-X)3
()n-2)

I$ standard derivation of sample

5= VB (X-"X)3

Kurtosis is a height value of sample distribution

Kurtosis = (n+1) (X-X)4-  3(n-I)2
(-1)(-2)(-3) (-2)(n-3)

After calculate the B value of each pair models there are three palrs as Direct
Access mocel / Si ?Ie L evel odel ? %g |_e\1/9h model ‘]Hlera chg Level mgdel and
Egezct Access moce Hlerarc Level model. There aret resu f sample cata'as in
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4.6.2 The result of Normality Test
Table 4.5 The result between Direct Access model and Single Level model
\Web sites BDirect Access Model Smgle Level Model Distribution

Ba=006 Result Ba=00b Result
geocities,com 2987 390 Accepthh 23, 597 3990 RejectHO ot normal
inet.co.h 2719 390 Rejectto 2401 399  ReectHb  notnorma
Siampage.com 7821 390  ReectHO 3739 3990 AcceptHb ot norma
«sanook.com 20480 3990  Reectth 9466 3990  RejectHo ot normal
peseen.com 1047 390  Reectho 2118950 3990  RejectHo ot norma
Phonellnk net 18308 399 ReectH0 10449 3990  ReectH notnorma
*thaiicgeom 22646 390  Reecttb 29513 3990  RepctH ot normal
yahgo, com 10747 390  ReectHO 21618 390  RejectHo  not normal
.|m([1|s.com oo 3990 ReectH 1335 3930 RejectHO ot normal
« bluemountain 30, 3990  RejectHO 3177 3990 AcceptHO not norma
hunsa.com 148053 390 ReectHO 20062 390  RejectHO  not norma)
* fsn.net BB 390  ReectHO 10764 390  Rejectho  notnorma
microsoft.com 390  Reectb 18809 3990  ReectH0 not norma
*g0.com 1 390  Reecth 1248104 390  ReectHb  notnorma
*cI|ck2net com 1300 390 Reecte 279055 3990  Reectho notnorma
*yumyatcom 57319 3990  ReectHO 1230 3990  RejectHO ot norma
Table 4.6 The result between Direct Access model and Hierarchy Level model
\Web sites Direct Access Model Hlerarcféy Level Modkl Distribution

B Baz0( Result a Result
geocities.com 2987 390 Accepttb 6451 .990 Reject 0 not normal
inet.co.th 2719 390  Rejectto 1324 390  RejectH ot normal
Siampage.com 780 390 Reectho 545 390  ReectH ot normal
«sanook.com 26489 3990  ReectH0O 13032 3990  RejectHO ot normal
beseen.com 110947 3990  ReectH0 1510889 3990  ReectHo ot normal

*nhonelinknet 18308 3990 ReectHd 1858 3990  RejectHO ot normal
«thaiicg.com 22646 390 ReectH) 1317 399 RejectH0 not norml
yahoo, com 10747 390 Reecttb 134492 3990  ReectHO not normal
.|m?|s.com 580 3990 ReectHO 19146 3990 RelectHO  not normal
= bluemountain 3. 390 ReectHb 26685 390  Reectho  not normal
nunsa.com 148053 390  RepectHO 11748 3990  RejectHO not normal
«fsn.net 03 390 Reecthh 1583 390  RejectH  not normal
mlcrosof tcom 1294 390 ReectHh 684 3990  ReectHo  not normal
* go.com 2641 3990  ReectHO 3993 390  ReectHb  not normal
*clickonetcom 13042 390  ReectH0 1923 390  Reectho ot normal
* yUmyai.com 9 390 ReectHO 859 390  RejectHO ot normal
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Table 4.7 The result between Hierarchy Level model and Single Level model

\Web sites Sine Level Modkl Hierarcréy Level Model Distribution
N B_ " Ba=00b Result B a=00b Result

geocitiescom 23997 399 RejectHo . 3990 RejectHO ot normal
inet.co.th 2201 390 Reecthh  B324 3990 ReectHO not normal
Siampage.com 3739 390  AcceptHb  b4%H 390 RejectHO ot normal
*sanook.com 390  Rejecth 13082 390  RejectH0 ot normal
Deseen.com . 390  Reecthb 1510889 390  RejectH ot normal
«phonelinknet 10449 390 ReectH0  18%8 390  RejectHo ot normal
* thaiicg.com . 390  Reecthb 13127 3990  Reectho  not normal
yahoo.com 21618 390  RepctHb 15482 3990  RectHo ot normal
.Im(]ns.com 1335 390 Reecth 19146 3990 RejectHO  not normal
*bluemountain 3127 3990 AcceptH0 26685 3990 RejectHo  not normal
hunsa.com 390  ReectHO 1078 3990  RejectHo  notnormal
*fsn.net | 3990  ReectH0 1563 3990  RejectHO ot normal
microsoftcom 18869 3990 Rejecttb 6834 3990  RejectHo  not normal
* 0.com M 390  Reecth 9935 399 RejectHO  not normal
*click2netcom 279055 3990  Reecthb 129223 39%0  RejectHO  not normal
*yumyaicom 1230 390  Reecth 8529 390  ReectHo ot normal
Fromthe Table 1 2, and 3 al|. cases of testing Is not normal distribution at the significant

5 9. _T%e (?etails of normality test oLthr network models ?re aval%ble El% ﬂ]e
reason is to use Nonparametric Testing that Is Suitable analyss to fit these data testimg.

4.7 Analysis

The distribytion of two population is not normal distriution, it Is suitable to_use
Nonparametric I\/Ieltjhog_s an corﬁ),cgrn{#]e data testin qﬁf!lt |s,|n8e endent eacl‘h Ofher. ﬂw
Mann-Whitney  Test is the testing to consider two populations that IS indepencent.

4.7.1 Hypothesis Testing

) H Ipothesis testinP betyjeen Direcﬁ Access Model and ,Sing,e LeY]eI Model.
i our expectation, Single Level is take response timeless than Direct
CCESS.

Hypothesis set;

Ho Population ({istribution between Direct Access Model and Single
LeVel Model Is not ditferent

Hi : Population distribution of Direct Access Model is ship to right hand
Sl eo? Popl(ﬂatlron (EESUI u%on ofAangfe Levef Mng\p :
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Ifthe result is acc,ﬂaﬁ Ho. It mean fhat the,ﬁgerformance in response time of Direct
Acc %s,mo el 15 same Single Level model, But i thF result 1S reject Ho, Direct Access
1S eresgtnse fime more than alngle Level model or Single Level model is

ode
[)%tter performance than Direct Access model.

) Eg othesis testin_% between Hierarchy Level Model and Single Level Modk.
?ur expectation, Hierarchy Level Is take response time"less than Single

Leve

Hypothesis set;

Ho Population distribution between Hierarchy Level Model and
S?r%ie Leve? Modlejﬁ)s not different Y

Hi : Population distribution of Single Level Model is ship to right hand
Sice o? Popgfatlron éllstri%utior? of I-ﬁerarc y Levef I\ﬁ)o ef ;

. Ifthe result is accept Ho. It means th%[ the Ber,formance N response time ?f
Single Leve| mocel is same Hierarchy Level moael. BUt if the restilt Is Fl_e'{éct Ho Slng?
Le%l model 1S take response time more than Hierarchy Level model or Higrarchy Leve

mociel IS better performance than Single Level model.

3) Ilgla/'pothesis testin% between Direct Access Model and Hierarchy Level Model.
our expectation, Hierarchy Level Is take response time Iéss than Direct

Access

Hypothesis set;

Ho Population distributign hetween Direct Access Model and
Hierarchy Level Model Is not dlifferent

Hi  Population distribution of Direct Access Modlel is ship 1 right hand
b 0f Population cstrbution of i Model

sice of Population aistrioution of Hierarchy Level

Ifth Tesult 1S acclgft H- It mear]s that the perfor_rpaﬂce in rFsponse time of Djrect
Access mo§ﬁ 15 same Hierarchy Leve WodeL Buhl the result IS reject ,Dlrecf
Acc ﬁs_moe N eresRons time more t anHlerarf v Level model or Rierarchy Leve

modlel is better performance than Direct Access mode
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Flnallg/ Hierarchy should be the best ne rl)o odeI of this experi nt while
Direct Ac?es 'takes response time more th th Sm eLev | an H rarc Level,
Then Single Level takes response time more Hlerarc y Leve modkl.

4.7.2 Testing

ForMann-whitney  Test. Itcould calculate a  value as following;
=12+ [+ D-Ri

118 Sjze of sample group 1
215 size of samﬁlg grouE 2
Riis Rank Summation of size of sample group 1
The sample size of group L assurme the population distribution is ship to the right
hand gidg ofthe po u?at?on %sstrlbutl%npop samp? e size o?group P :
Inthis experiment, the sample size is about 40 that it could use z test for ~ as the follow;

Z=U-pu

Pu = 1 2
2

Oyu= \/nlnz(nl+ nyt 1)
12

When 2 calculated is compared to z in table at significant level o.0s that in
critical region is over -1.645

Critical Region

J

>
- 166 .. 220

Reject Ho Accept HO
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4.8 The result of Testing

48.1 Direct Access Model / Single Level Model

Testing the difference of population of Direct Access Model and Single Level Model,
(8) To test for each Web sites

Table 4.8 The different population of Direct Access model and Single Level model

\Web Site z Zaz00s, Result
(eocities.com 6495  -1.645 Reject Ho
net.co.th 5369  -1.645 Reject Ho
Siampage.com 7607 -1.645 Reject Ho
*Sanook.com 7303 -1645 Reject Ho
Jeseen. com 7313 1645 Reject Ho
*.Pho_nehnk.net -7.698 -1.645 Reject Ho
= thaiicg. com 5339  -1645 Reject Ho
yahoo, com 5644 -1.645 Reject Ho

m(l]ls.com _ 7698  -1.645 Reject Ho
* bluemountain 1674  -1645 Reject Ho
Junsa.com 4205  -1.645 Reject Ho
* fsn.net 7539 -1645 Reject Ho
microsoft. com 74T -1645 Reject Ho
* go.com 6404  -1.645 Reject Ho
= Click2net.com -7.082 -1.645 Reject Ho
= yumyai.com 7684  -1645 Reject Ho

From the Table all \Web site rejﬁct that s corresgond 0 ?ur expTctatlon
Smglﬁ Level Moclel takes response time less than Direct Access Model.  Single | evel

fter performance trian Direct Access Mocel. However there Is the erall test
for thls experlment to confirm the result.

(b) To test for overall VWb sites
The ove OFIII \Web sites fest is t0 calcglatez |ue that |5 about 7 5. 7

calculate |s less than z in fable at sign canfS/os own Inthe Flgure e result
reéect Ho 51t means that Sin gle Level Model take less response time than Direct
Access Model under our expactation,
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Critical Region

<
Z - onsneso= 1645 Ko, (Z2=0)
Reject H Accept H,

Z=-7.650

4.8.2 Single Level Model /Hierarchy Level Model
K/leggqu the difference of population of Hierarchy Level Model and Single Level

(a) To test for each Web sites
Table 4.9 The different population of Single Level model and Hierarchy Level model

\Web Site Z -Z 2 =005 Result
(eocities, com 3685 L6l Re%ect Ho
inet.co.th 0206 -1645 AcCept Ho
Siampage. com 048  -1645 Accept Ho
* Sanook.com 1.7% -1.645 Accept Ho
Jeseen.com -0.067 -1.645 Accept Ho
*.Phqnelmk. net 0.880 -1.645 Accept Ho
* thaiicg.com 1590 -16db Accept Ho
yahoo.com 1766 -1.645 Reject Ho
.|m?|s.com _ -3.406 -1.645 Reject Ho
+ bluemountain 4123 -1.645 Reject Ho
unsa.com 3042 1645 Reject Ho
* fsn.net 3398 -1.64D Reject Ho
microsoft.com 1665 -1.6db Reject Ho
* 00, COM 2944 1645 Reject Ho
*cllcane t.com 2003 -1645 Reject H

* yumyai.com 1703 1645 Reject Ho
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From the Table there are ten Web sites that re ec HQ and SIX Webs es that ac P
For acce t|n Ho |t means that th eperformanc%att D ‘gee Level model Is qua

Hlerarch Level oe For ree]ectqug Ho, It means t rformance of Sin eLeve(f
vel mocel. In order to confi

ess t jerarchy L 'm our ex ectatlo It must
fest feOI' tshe OVEI’Eﬂn % €0 SItes. P

(b) To test for overall Web sites

The overall Web SI'[ test |s to calculate Iue that is about -6.178. Z
cajculated | |s less than table S|gn|f|cant hown Inthe Figure. The reﬁult
reject P oit means that Ingle Level Moael take more response time t
Hierarch g Level Moclel unger our expec atlon or Hierarchy Level moael takes
less response time than Single Level mode

Critical Region
95%

<
“Zo=gos.n.=a0 = 71645 Hor (2:50)
Reject H Accept H,

Z=-6.178

4.8.3 Direct Access Model / Hierarchy Level Model

K/les(tjinlg the difference of population of Hierarchy Level Model and Direct Access
0clel:

(a) To test for each Web sites
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Table 4.10 The c‘lﬁerent population of Direct Access model and Hierarchy Level

mode
Web Site Z L =005 Result
geocities.com 6203 -1645 Reject Ho
inet.co.th 5389 -1645 ReJect Ho
Siampage.com -1.607 -1.645 ReJect Ho
* sanook.com 1003 -1.645 Reject Ho
Deseen.com 1318 1645 Reject Ho
* phonelink.net 1698 -1645 Reject Ho
* thaiicg.com 0389 -16d5 Reject Ho
yahoo.com 065  -16d5 Reject Ho
imgis.com 1698 -1.645 Reject Ho
* bluemountain 1900 -1645 Reject Ho
hunsa.com S177 1645 Reject Ho
* fon.net -1660  -1.645 Reject Ho
Microsoft.com 1472 -1.645 ReJect Ho
* 0.com 64%  -1645 Reject Ho
* click2net.com 1200 -1.645 Reject Ho
* yumyai. com -1.698 -1.645 Reject Ho

FroH1 the Table all el sites re ECf]Ho under our ex ectaﬂon It means that Di recf
A ess mo r?l takes response time more than erarchpl Level moclel or Hierarchy Leve
ormance tfian Direct Access model. I ordeer to confirm our expectation, It
must test for the overall \Web sites.

() To test for overall Web sites

The overall Web sites test is to calc |ate ue that js about -7.698. /Z
cajcu?atec’fl 1S, 1ess thanez in ta,bleatsl nifl cant own In the F| ure. The re?]ult
reject Ho , It means that Direct Access Model takes more res onse time t

Hierarchy Level Model under our expectation

Critical Region

? (z=0)
—Z(1=005.n =40: -1.645 l"l'D1 =
Reject H AcceptH,

Z=-7.698
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4.9 Conclusion

Considering the three experimental network models, it summaries as the following;

1. Single Level Model takes response time, less than Direct Access model

2. Hierarchy Level Model takes response time, less than Single Level model
3. Hierarchy Level Model take response time, less than DirectAccess Model
_ Fina!h/, it can conclude in statistic model that Hierarchg Level M?del 15 to be the
best mcregﬂ a% (ﬁ)e formance of HTTP. Because It takes response time less than Single
Level model and Direct Access model, uncler the condition.

Technically, the Hierarchy Level Model implement with two level of Pro
servers and can sdéport the tr%ffc ¥V|th load balance bgtween bW Servers. Y
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