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ABSTRACT

This thesis described the improvement of web cache server by scoping in
replacement algorithm of data which were collected from the clients. Data that we used
for analysis were the requests from all clients, size of object and type of request which
all of data would be changed depending on users. However, we found that each
replacement algorithm was suitable for each type of data. Therefore, we developed web
cache server to have the suitable replacement algorithm according to the size of data
which were requested from the clients. As the result, the value of Byte-Hit ratio of web

cache server could be increased and the congestion in network could be reduced.
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L‘\H ——\ A
uad T P
a5} A "
1 1 1 L 1 1
400 05 1 15 2 25 3 35

Number of Requests x10°

gﬂﬁ 4.13 N7 WUARIAY %Byte-Hit 989015150 THAY Threshold iR 1 Mbytes



56

- ar B d 4 ar L i -4
454 nsuFsulfisy aanastunisununaayanUFuwssliAn Threshold fiAn
10 Mbytes
AAIngsuAIaad aortumalulaiinssaaunandanaumuisaiangsls

dalddayasnniaitniAanssuaanionad A

&
TARAILATAAUIA 64 Mbytes

il - L - ols i
0 0.5 it 15 2 25 3 35
Number of Requests % 10°

Modified GDSF

g &

1

317 4.15 n3MuanaAn %Byte-Hit 18an17LIAIHAN Threshold fiA 10 Mbytes

15

Number of Requests

2

35
x10°
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455 maufsuiisy Sane3sumsunuiidayaiifunsslien Threshold fifn
10 Kbytes  dsldTanmaannialrnddanssunanfaiaes Aus
manssusraad aoniumalulaiinszeaninaridiaammsaiansels
TasAIuATITUNA 128 Mbytes

/ LFUDA Modified GDSF

%Hit
g

1 1 1 1
0 0.5 1 15 2 25 3 35
Number of Reguests x10°

<l \ N o 2 -
719 4.16 nmlugnIA1 %Hit 289017150 WAY Threshold 1/ 10 Kbytes

90 T T T T T
85+ i
80 - -
75+ B
70 5
£
L5 -
2 LFUDA Moditied GDSF
60 *i e.l 2
55 G
50F .
451 H
40 L ] 1 1 1 1
0 05 1 15 2 25 3 35

Number of Requests x10°

gﬂﬁ 417 nsuanIAT %Byte-Hit 189n17UFL AN Threshold HAY 10 Kbytes
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456 msulFuiisu sana3Eumsunuiidayanuiuusdlian Threshold fidn
100 Kbytes dalddayaanniaigridanssunanfioinad ams
Faanssuadnd soniuinalulaiinszaaninannaunmsananseiis
TREAILATRTIUIA 128 Mbytes

20 1 T L L L
0 05 1 115 2 2 3 35

Number of Requests x10°

717 4.18 n3muanaAn %Hit 38301915161 Threshold TiAn 100 Kbytes

3
<, 65
] /i LFUDA Modified GDSF

55 =

450 .

40 1 1 ] 1 1
0 0.5 1 15 2 25 3 35

Number of Requests x10°

gﬂﬁ 4.19 nTINUARAIAT %Byte-Hit 189n13UFUTHAY Threshold 3AT 100 Kbytes
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457 nmaulFaunisy é’anﬂ?“éum‘awuﬁ%gaﬁﬂ%’uuai-:'lﬁ'rh Threshold 3R
1 Mbytes  dalddayasnniaisndmanssunaniiained ans
AINTsuAERT dorfunalulaBinszaninandnaunmsaiangeils
TrzAsLAtTuUIA 128 Mbytes

20 1 1 1 5 N 1 1
0 05 i 15 2 v 3 3.5
Number of Requests x10°

51191 4.20 nauAAIAT %Hit 199n1715111AA Threshold fld1 1 Mbytes

55 -

45 e

40 I L L I 1
0 0.5 1 1.5 2 25 35

Number of Requests x10°

W

31l 4.21 nauanar %Byte-Hit 183M7IF¥AN Threshold Tidn 1 Mbytes
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458 maulFsuifisy Sana3Bunsunuidayaysuusslia Threshold fiAn
10 Mbytes  delddayasinnadsnddanssupanfianed ams
Jaanssuaans aoriumalulaiingseaunsandraunmsaianszil
ThEAILATATUNA 128 Mbytes

80 T T T T T T

701 B
s
/“‘/
ﬁ!’

601 f E
_ LFUDA Moditied GDSF
- Rl 1

40 ﬂ

30 Bl

20 1 1 1 L 1 1

0 0.5 1 5 4 25 3 3.5
Number of Requests x10°

5117 4.22 nslugnarn %Hit 1990171511 Threshold F1A110 Mbytes

sl ]
= <
g l&f LFUDA  Modified  GDSF

40 1 1 1 1 1 1
0 0.5 1 1.5 2 25 3 35

Number of Requests x10°

gﬂ"v"l 4.23 N7 UEAIAY %Byte-Hit 19901315 TAY Threshold TiA1 10 Mbytes
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459 nauFauiiey dane3tumsunuiidayailiuuslia Threshold A
10 Kbytes  Aelddayasinniaitnimanssunanioined Ans
Fanssusand aoniumalulafinszeauinaidnaunmsaiansziis
TraRauAtHTUIA 256 Mbytes

] fvﬂ///-,_/]ﬁ |
b ff i

LFUDA Modified GDSF

e 1
40 7
30 4
20 1 L 1 1 1 1

0 05 1 15 2 25 3 35
Number of Requests x10°

51191 4.24 n7Mluanar %Hit 183nFIRA Threshold HAY 10 Kbytes

Il

451 4

‘0 L L 1 1 1
0 0.5 1 15 2 25 3 35

Number of Requests x10°

3117 4.25 nemluaneAn %Byte-Hit 183n11IF1TAN Threshold TiAn 10 Koytes
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4510 nmsulFauiay é’ana?'ﬁ'umeumuﬁe’:’agnﬁﬂ%’uum’lﬁﬁh Threshold 3
A1 100  Kbytes Aelddayaarnaadtidainssuaanianed ans
AAanssnAEnd donumalulaiinszaauinansIAuNwIsaIANsIls
ThEAIUATRTUIA 256 Mbytes

70 o

60 -

sol LFUDA Modified  GDSF

.

%Hit

1
0 Lk 1 15 2 iz 3 35
Number of Requesls x10°

51191 4.26 nsluansAn %Hit 98307135115 Threshold TiAn 100 Kbytes

90 T T T J T
85+ 1
a0k o
5 1
70 .
% LFUDA Modified GDSF
=, 65 1
m
ES
60 1
55 h
50 ki
451+ h
40 I L L i i L
0 0.5 1 15 2 25 3 35

Number of Requests x10°

gﬂﬁ 4.27 nsudneAn %Byte-Hit 299n17UFUAY Threshold TiA1 100 Kbytes
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- - = o ar ] ] )
4511 msuFeuiisu aanasaunsunuideyanusuusalwa Threshold &

Mbytes
FAnssuAEnd doniuinalulaginssaanindndnanunmsaianssa

A1 1 dilddayaanmaitidinssunaniiaiead Ay

TaemIuATiaum 256 Mbytes

70 B

sl il
LFUDA Modified GDSF

%Hit
o
a

T
1

40

1

20
0

05

1
15

Number of Requests

2

25

wt

35

x10°

31191 4.28 nawlusnaA %Hit 38407311711 13%AY Threshold ilAn 1 Mbytes

85

]

~
Sl

~
o

= LFUDA Modified GDSF
Lo ~
@
xR
60 7
55 7
50 N
25 4
‘0 1 1 1 1 1
0 0.5 15 2 235 3 3.5
Number of Requests x10°

gﬂ"v"} 4.29 NTINUARIAT %Byte-Hit 189n13UFU AN Threshold TiAM 1 Mbytes
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o3

4512 msuFsuiiny danadsunsunuiideyanifuusslian Threshold 3
A1 10 Mbytes delddayasinniadanidanssunanfioined ans
AaanssuAdad aonumalulaiinszeaunannaunmsaianseis
TREAILATATIUIA 256 Mbytes

80 L T T T T L]
70+ B
ol //‘ )
Al LEUDA  Modified GDSF
[
ol |
|
30+ -
20 L 1 1 1 1 1
0 05 ! 15 2 2.9 3 3.5
Number of Requests x 10°

31191 4.30 n3mluandn %Hit 189n17FTHAY Threshold HiA1 10 Mbytes

LFUDA Modified  GDSF

55 E

451 4

40 L L 1 1 L L
0 05 i 15 2 25 3 35

Number of Requests x10°

3171 4.31 nIMUARIA %Byte-Hit TRaNNTLFIEAN Threshold TiAN 10 Mbytes
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45.13 msuFauiisy sanessunmsunuideyaimlfuusdlwen Threshold &
" k4 &
A1 10 Kbytes ﬂq’lﬂi’ﬁmqamn Clarknet TARIRILAENIWA 64 Mbytes

%Hit

Modihied

75

3

4] 5 10 15
Number of Requests x 10°

gﬂﬁ' 432 pruanaAn %Hit 189017150 1A Threshold HAN 10 Kbytes

90

85 A

80} -
z
&5 LFUDA Modified GDSF .
#

70 k|

65 L -

50 1 1

0 5 10 15
Number of Requests x10°

3117 4.33 nuAnaA" %Byte-Hit 18aN7LFUIAN Threshold fiA 10 Kbytes
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4514 nsuFauiisy danaFanisunuiidayalsuusslisn Threshold 3
' 9 9 &
A1 100 Kbytes ‘ﬂa’lﬂﬂgamn Clarknet TAfiAaUATATUNA 64 Mbytes

100 T T

Modi IJ ed GDEF

%Hit

70f .

65 -

0 5 10 15
Number of Requests x10°

317 4.34 nsluanddn %Hit 199n191IF 1A Threshold 1A 100 Kbytes

75 LFUDA Modified GDSF

651 5

0 5 10 15
Number of Requests x10°

317 4.35 nauanarn %Byte-Hit 39917151 Threshold fiFn 100 Kbytes
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45.15 msuFeuiiny Sanediunsunuiidayaniuusslian Threshold &
’ 2 &
A1 1 Mbytes iq‘l-i"nagamn Clarknet TABAILATATUA 64 Mbytes

100 T
o5} f J
S0 g
85 4
£ g :
® GDSF
75 1
701 ﬁ
65+ i
GO 1 Il -
0 g 10 15
Number of Requests x10°

317 4.36 neludnarn %Hit 1M IAIAY Threshold TiF1 1 Mbytes

Modified GDSF .

%Byte-Hit

65 -]

60 . 1
o 5 10 15

Number of Requests x10°

1171 4.37 nruanad %Byte-Hit 419901711711 Threshold §lA1 1 Mbytes
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4.5.16 msuFauiiay sanaitunsunuidayaniliuusslian Threshold
¥ &
A1 10 Mbytes delddayaann Clarknet TnuAsuAT AR 64 Mbytes

100 T T

T B

85 o

, LFUD. Moadified GDSF

%Hit
3
T

1

75
70F .

65} -

GU 1 1
0 5 10 15
Number of Requests x10°

37 4.38 nsmuand %Hit 9a3n71I71 A Threshold A 10 Mbytes

90 T T
s
e B
et —n — T e

85 i

a0+ -
3 LFUDA Modified GDSF
= 75 4
2

70 _

65 n

60 L 1

0 5 10 15
Number of Requests x10°

gﬂﬁ 4.39 N3 UAAIAT %Byte-Hit 999n17UFLIHAY Threshold TiAn 10 Mbytes
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4517 niawFaunsy é’anﬂ?‘éumﬂmuﬁi’a:&aﬁﬂ%’ﬂuoiﬂﬁﬁ'l Threshold 3

%Hit

517 4.40 nemlugnIA %Hit vaen1eLIFLIEAY Threshold 1N 10 Kbytes

%Byte-Hit

gﬂ"v'n 4.41 naRLAMIA" %Byte-Hit 189015150 WAY Threshold #id1 10 Kbytes

A 10 Kbytes Aslddayasn Clarknet TarAsuaTRTUIA 128 Mbytes

15

100 T T
e iR S

sof / .
55—;/ b
i j LFUDA Modified GDSF ]
75) :
70 .
65 .

60 L 1

0 5 10
Number of Requests x10°

100 T

LFUDA Moditied

70

65}

B0 L 1

GDSF

V] 5 10
Number of Requests

15
x10°



70

45.18 nisulFauiiisy danadiunsunundayanliuusslian Threshold
AN 100 Kbytes H4lddayaan Clarknet TngnauanRuuIA 128 Mbytes

100 T T

Jf |

/ LFUDA Modified G ESF

%Hit
g
I
1

75 4

70F u

60 1 1
0 5 10 15
Number of Requests x10°

517 4.42 nswluanadn %Hit 199N 71311%AN Threshold i1A1 100 Kbytes

100

1

P, / LFUDA  Modified GDSF

)

"l
75 -1 |
65 .
60 1 L

o 5 10 15
Number of Requests x10°

71 4.43 N3MudnIA1 %Byte-Hit 189N 171131l AN Threshold A" 100 Kbytes
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4519 nsuffsuiisy sanedfumsunuidayaniuiuusslia Threshold 3
' 9 &
A1 1 Mbytes iq'l'n'ﬁ’a:dm'm Clarknet TagAIUATATUA 128 Mbytes

100 T T
95+ E
90 §
851 .

LFUDA Modified GDSF
£ i
F &

75 4
70F 1
651 .

60 L il

0 5 10 15

Number of Requests x10°

519 4.44 nluanapn %Hit 999m91501A Threshold AN 1 Mbytes

100 T T
951 4
90+ 4
851 7
.*:E
% 80f LFUDA Modified GDSF .
ES
75 .
70 4
65} 4
m L l
] 5 10 15

Number of Requests x10°

5171 4.45 naluanadn %Byte-Hit 03n I3 13iA Threshold fidn 1 Mbytes
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4520 nsuFauiiey Sanafiumsunuiidayanuiuusslian Threshold &
’ &
A1 10 Mbytes -'n‘e'li'-iﬁgamn Clarknet TngiisuATfizunn 128 Mbytes

a
{ LFUDA Modified GDSF
80 -{ .
75 I 1

T0F |

YoHit

65} 5

Number of Requests x10°

! LFUDA Modified GDSF

%_:
80 |
Rl
= !
75 ‘I B
70 4
65} J
60 L ]
0 5 10 15
Number of Requests x10°

711# 4.47 n3MLARIAY %Byte-Hit 3999n71J7 AN Threshold 11 10 Mbytes
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4521 neulfaudisu danedEunmesunuiidayaiiilsuussli@n Threshold &
4 &
A1 10 Kbytes dsld4ayaann Clarknet Tnsdauasfiaunn 256 Mbytes

100 T T
P A
95r / } -
e
e
90+ // |
85+ ‘1/ k!
LFUDA Modified GDSF

:§ 80 _

7S 4

70F &

65 -
500 g 10 15

Number of Requests x10°

31 4.48 nrluanarn %Hit 1asn191 IR IR Threshold i1 10 Kbytes

100 T T

A
S0+ . 2

% i ]

g / LFUDA Modified GDSF
T W
= 80 { .
o
= |
75.7J i
!
70 N
85) i
60 L |
0 5 10 15
Number of Requests x10°

51191 4.49 nrWuARIAT %Byte-Hit 109n LSRN Threshold f1An 10 Kbytes
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- ar =} ol o ] ' =4
4522 meulFauiiey sanadiumsunuidayanulfuusalia Threshold &

A1 100 Kbytes elddayaann Clarknet TnsAsuasfiaun 256 Mbytes

100 T

4/

85+

%Hit
g
—T

75k

70F

651

LFUDA Modified GDSF

g1 4.50 nsmluanIA %Hit 183091l Threshold 1A 100 Kbytes

100 T

10
Number of Requests

x10°

%Byte-Hit

g1 4.51 n11ludnarn %Byte-Hit 33 UfLilsiA Threshold fidn 100 Kbytes

10

Number of Requests

15
x10°



5

4523 maufFaudiey danedfumsunuidayafusuusslwan Threshold &
L] &
A1 1 Mbytes dslddayasnn Clarknet TnaAauAsfauIn 256 Mbytes

100 T T
— ]
951 P B
90+ 4
85+ 4
- LFUDA Moditied GDSF
I g0 4
ES
75 B
704 i
65+ .
60 A1
0 5 10 15
Number of Requests x10°

31]%"1 452 nauanaAn %Hit 189013501 AY Threshold AN 1 Mbytes

100 T

.

1

o/

/ LFUDA Moditied GDSF
80

%Byte-Hit

75 .

70 -

65} E

0 5 10 15
Number of Requests x10°

gﬂﬁ 4.53 nTUAMIAT %Byte-Hit 1840191151 1AY Threshold HAY 1 Mbytes
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4 o - o < o rar ] ' -t
4.5.24 nsuffaudisy SanaiBumsunundayanliuumslian Threshold 3

J L4 xr
A1 10 Mbytes @slddayaan Clarknet Tnsfanasfiaunm 256 Mbytes

100

%Hit
g

75

708

651

LFUDA Modified

GDSF

57 4.54 nauaRAn %Hit 38901911711 1HAN Threshold TAn 10 Mbytes

100

10
Number of Requests

15
x10°

75

70

%Byte-Hit
3

T

LFE UAA Modified

GDSF

71 4.55 n31Muanan %Byte-Hit Tl NiAY Threshold §1An 10 Mbytes

10
Number of Requests

15
x10°
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4.6 MSIATISUNANISNAFDL

- as <l

4.6.1 msATERRansUSuRsuavATRILAT

annrlfunlasusuianasrsaivuandivine finafidruinsesuasitly 64
Mbytes, 128 Mbytes uaz 256 Mbytes 1lifayaarnniAdzrddanssunanfamef Ans
AdansauAani anniunalulatinszasuindaianizls uazdayaann Clarknet azdunsn
AATITUAIID %Hit UAT %Byte-Hit WLNATNTWIATRILAT IAFIT

1. TWIATBIUATH 64 Mbytes 1HalddayaannIAdTdAINTTuARNAIART ALY
AAanssnAIanT anniualulatingzaauindrainnseiivazlian %Byte-Hit 1948 aN83 8N

-y o P " - - -
NIUNURTaYAULY  GDSF ANINIEENAIN 4aaaINNIATTNAAINITHAINAART ALY
- 13 (% - 3 o -!‘ } 73 -i' ot 8 ..J
aAnsIuAant anniumalulaginezaenindraiansniy wWamunnaresdayaifndayan
gl udaasfisnamlszunn 463 Mbytes FaiiarnunisLfUIWIAIILATH 64 Mbytes

¥ o

uag iuasreaduuandivnafgnldauauannislunisfasseifiealiua Flrlag
Nundmiuiiudayanfinnsfesreten Aadluuaialidn - %Byte-Hit 1aedaneFannis
unuidayauuL GDSF HAvmn Tudoudayasas. Clarknet aznuilywanduineaiu usaq b

AARIBININMANLTRYAIINNIAT TN IAINTTHAB NI LAET ALILAAINTTUANERT anTy

-5

walulainszaamndiaianszili faiefiansanlnesouudsAIuIALATA TR 64 Mbytes
Az WA 184 %Hit WaY %Byte-Hit 1‘/'{[5’;'1Lﬂmmnﬁuﬁ'ﬂmum“?i’lf':’éifmi"uLﬁuiﬂgaﬁmmmﬁn
ity

2. TUINTRUATT 128 Mbytes italidayaarnnpimadinssupenfiames Any
ansIuAani aniumalulaginszaauinaiaiansziauardayaain Clarknet Wi
199 %Hit Uz %Byte-Hit i l¥aa9daneTBuntrunuideyainindus aziAfenndn
Faneifunsunuidayauuy GDSF uazINndnganaIsunTuNURdayauLL LFUDA
AMMTUAY %Hit uaz ﬂ:ﬁﬁ']ﬁfﬂﬂnfiﬂﬁ’anﬂ?"’ﬁum?uwuﬁ*ﬁ'ﬂqaLmu LFUDA uazu1nnan
é’anﬂ?‘ﬁum?uwuﬁiﬂqauuu GDSF §7UA1 %Byte-Hit  FIUAAIHANITHINIUTRY
sansizumsunuideyalietnedinauiign

3. TUIATBILATT 256 Mbytes tﬁ'ﬂl‘i‘ﬁ'ﬂ:&amﬂm ANTAAINTINARNRIART ATUE
JAnssuAani soniumalulaginszaaundraansziiauazdayaain Clarknet wudingan
yadianaFannsunuiifeyaun GDSF, LFUDA uasiliniaus ieludauzes %Hit uaz
%Byte-Hit unuaziiupuuAnAsfuiasanaudchisnaifuag Wasanauwaseuatiil
A1 256 Mbytes azanunsaiiudayalilsun feinlitinmrdenlddanaddunisunuiideya

% A o mwvw - P gy S v o Yo e
dagRvin Wideyangniiunis luuasidayanadiavialndAeeiu
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- ar d L
4.6.2 NM9AIATIENRANITUSULLRBUAT Threshold
NUANITNARDLNTUIATRILATTIAN 128 Mbytes Lilasainitluauineeuasiuans
o o s —_—— - P [y -
Wtunmineusesdaneituntsunundeyadaiauiges Taonislidayasnnirian
AAINTITNABNANADT ALLZAAINTINANEAT anttumaTulaiinszaauindianans=ale uas

1 34

d83y891n Clarknet wudniievinnliuusdanaisunisunuiidayaniuan Threshold ALK

I

NIMUATUNIAIUIN 4 AAB 10 Kbytes, 100 Kbytes, 1 Mbytes WAz 10 Mbytes A1 %Hit #
o o - a - Vo= o 8,
Iilefauiudanediunisunuideyauuu GDSF azilAranand uAaziiuanilidaas
o e i A s - 5 ;
%Byte-Hit IANANTULFZAAITUNUAY  Threshold Nituum F9d u17aa3u eludn
L4
Threshold ustazAl#AST
1. A1 Threshold #1A7 10 Kbytes wudrdayaainniplaidanssupaniomes An
AAansruAant sonfumalulaiinsraanindiaianszils azlidaeeq %Hit uay %Byte-Hit
[ ] N 5 ar - - o -
BYTTUIN %Hit Uaz %Byte-Hit 1RI8ANETINNISUNUNTOYAULL GDSF uardanassunns
| 1 J o 3 : - |
wuideayauny LFUDA Fudlulimaiinaus widiafisrsundayaildan Clarknet
' ' - o L o - -
WUIIAI9D9 %Hit AZAARIAINNEIN. %Hit 1898ANBIsNNITUNURdayauLL LFUDA uaz
%Byte-Hit azilunalfuNazanm1891130 %Byte-Hit 3838 AnaTd NN 1TUNUATy ALLL
GDSF 11199311 $91ya984 Clarknet aciideyanilmuntianndy 10 Kbytes udiuaumnn
ar i o 1 H (] o o J - 1 1
Weuiudayamnagy q mMbidendoulugignirluiudeyaifinunaifiundid Threshold
o :’, -‘K‘ =i o - 0 gl <4 2 o ar 3 L1 P L7 ' ¥
AaiuNunLAgeasiuuATEiine Rvvaetesd uFuniniiudayanilauiadasnindn
Threshold
1 J ' 4 - - g -
2. A1 Threshold #1A1 100 Kbytes wuidndayan ldannpisidanssupeniomes
AnZAAINTINAIaRT anntiumaluladinszeaundidiaunmsaiansalanssdayaann
0 i [ Y - - o 1 Ve - i
Clarknet azilfin %Byte-Hit rasdangitumsunundeyatfuusgendrdaneaisunisunu
dayauny GDSF uariiAndi IndiudanasaunsunuiidayauLy LFUDA
3. A1 Threshold {1 1 Mbytes wudadayas 2 gailAd %Byte-Hit InIITEE43N
1] ' ‘J ] 1] :" d‘ =3 ¥ A‘J -3
Tayamualunindt 1 Mbytes Alinas¥asretian q winuiiszgniiu i lunuiuatseaiu
- 5 o - 1% 2 P - 1 :‘4 = o
uATEiWIeT Tanisiesredayaniauiaiiin 1 Moytes vaedayaia 2 gaasiiiiuduau
E 4' =l o v r' o :’l A’. =l ¥ k73 12 = J
ustlaaunuNsFasTanauun AnluiainsiesadayanunalunReiilannanazwy
2
fayanialuung
4. A Threshold fA1 10 Mbytes wudndayaanniAiandAanssuaauAinimes
anniumalulagnszasuinddrgummsaiansziisazliAnans %Hit uaz %Byte-Hit fAn

1 va o anw o o a A Y prgy = \
ﬂﬁLﬂﬂGnUﬂﬁwiﬂﬁﬂn‘ﬂﬂﬂﬂTﬁunﬂTLmummu GDSF 11n Lum‘ﬂﬂ?mdﬁwﬂ'ﬂgﬂﬂﬂuﬂm.my
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{fiundn 10 Mbytes hidtuauiaannn v lidaysitiaunamgjgnifuliuwenfodlivou
udafiazgniheaniuinldniminnusesdaneidunisunuideyaiifuudaiiniminau
Ind1ABafunIsinauressaneaunisunuiidayauy  GDSF uazduiudayaann
Clarknet wudnnsnitldees %Hit uaz %Byte-Hit lifiparuuansireiuss iasaandaya
184 Clarknet a=hififayafiziauaniiundt 10 Mbytes ineninlnisineuresdaneisuns

i J o 1 o o ar A
wnundaysnlfusdadinmaminmumiieunudanefiunsunundayauuy GDSF

4.7 MIAATIEIWIAD Threshold Musnsax
AnuANTIMaeLITBEaNeIBuMILNLTIdayaTiauaAI98Y %Hit uaz %Byte-Hit
flFannsLlfuAn Threshold {luAn 10 Kbytes, 100 Kbytes, 1 Mbytes 4a 10 Mbytes 4z
NUIIAIT8 %Hit WAL %Byte-Hit '1:4'&'1:“'1mﬁq:uam‘aﬂnm’lu;ﬂmmum?mq
pdinAanf1s AdlianansofiacmAn Threshold imnzanlAfapannimnepdinAans
Fadun1simzinAn Threshold RmnzasaznssinIfdaenisLiuuaeun Threshold
Fenq uazvianasfansanidares  %Hit uaz %Byte-Hit FFa N1 sLFuAtLAY
Threshold uli3ati TaenirRansnazgniasananidels 4 4ot
1. Tunsdiags %Hit A1 %Hit IedaneFunmsunuidoyaiiinaueaziesana
N9 %Hit 1mé’ana?§ummwuﬁiﬂqauuu GDSF ﬁﬂﬂf‘igﬁ (AH, (gdsf) min)
2. lunsdives %Hit A1 %Hit s8edanaTunNTUNURTey Tl aueas Faa ity
n40 %Hitmmﬁ“ana?’ﬁumwwuﬁiwauun LFUDA mnﬁqm
(Effj(b‘i:da) max)
3. lunsilaey %Byte-Hit A1 - %Byte-Hit mﬂ\:ﬁ'anﬂ?ﬁun"nunuﬁim;;aﬁﬂqme
azAauRiaundn %Byte-Hit 1aadane3Bunizunuiideayauul GDSF wniign
(AH, (gdsf) max)
4. lunsoires %Byte-Hit A1 %Byte-Hit 1845 ane3aNAN TUNUTFRYATILaRE
AZABNAAAINGT %Byte-Hit mma"anﬂ‘%‘énmiunuﬁﬁﬂqauuu LFUDA Yiatiiiga
(AH, (Hfuda) min)
oA AH, (gdsf), AH, (ifuda), AH,(gdsf) uaz AH,(Huda) a1:150A 08

@saannng



AH,(gdsf):
%Hit ., —YoHit oy,
AH (gdsf), = ——L =t
YoHit
N
. 2. AH,(gdsf),
AH, (gdsf) ==
(gdsf) T
AH (ffuda):
%Hil
N
—— 2. AH (fuda),
AH (ffuda) = ==
i (fuda) ~
AH ,(gdsf):
Yo Byte, y..q —YoByle
AH, (gdsf), = e 3
YoByte,
N
2, A, (gdsf),
AH, (gdsf) =" v
AH, (Ifuda):
%Byte, ., — YoByte ;.
AH, (fuda), = ==t
Y Byte,,;,
N
> AH, (ffuda),
AH, (lfuda) = 2= 5
e
%Hit,,, A8 A %Hit IasdaneTiunsunuiidayauin GDSF
%Hit,, A8 A1 %Hit IaadaneTsuntsunuiideyauin LFUDA

%Byte,,, 7B A1 %Byte-Hit 1038ANETENNTUNUAdaYaULIL GDSF
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(4.3)

(4.4)

(4.5)

(4.7)

(4.9)

(4.10)
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<M ’

Y% Byte,,,, AR A" %Byte-Hit 1R9dANETINNTUNUNdRYALLL LFUDA

L

AH (gdsf), 7B ATNAANTENIN %Hit ﬂmﬁ’anﬂ?ﬁunq?muﬁi’wa WLy GDSF U %Hit
rasdanaFaunTunURdayaTilaueRELY %Hit asdaneiunisunud
Hayauuy GDSF Tums¥esenian n

AH (lfuda), A8 AMRaANTENING %HIt Tesdanessuntsunuiidayaiiinaueiy %Hi
rasdane3iuntsunuiifeyauny LFUDA {Wauf %Hit tesdanedaunis
uwufiiwﬂuuu LFUDA luns¥esaania n

AH,(gdsf), A AMAANTENINN %Byte-Hit mﬂqﬁﬁnﬂ?‘ﬁum?uwuﬁﬁ’ﬂgﬂﬁﬁqLﬂwaﬁ'u
%Byte-Hit 3a9daneFduntzunuiidayauLy GDSF ifituifu %Byte-Hit 189
SaneTaunizunufideyeuuy GDSF lumsfactenied n

AH, (Ifuda), 7B AMMARNTEWIN %Byte-Hit mﬂaﬁanﬂ?ﬁum?umﬁ%’aqﬂ uuu LFUDA
1 %Byte-Hit mmﬁanﬂ?‘éunﬂmwuﬁ'ﬁ'mﬁﬁﬁwtaumﬁﬂuﬁu %Byte-Hit
vasdangisunsunuiideyauuy LFUDA luns¥esrendedt

<o o v ’I’l
N A ATUIUNITTAITRYNUNA

TumsdiasiziinAl Threshold TdMnnsilaauAn Threshold fauA 10 Kbytes Tl

AU 5 Mbytes Tatin1snTa9A7 Threshold szt lugnTIdauuuy Semi-log WaTMANAN
| 5 . v ey, o

naAnadefilafliAAaauaziiadiA  Threshold iulinadianndruinsgnu azlinaun

Ha1u lun13u1A Threshold  waza nRaunlannavus 4 4at19uy Wathuafansuinu

'
=

] i ar - A 1] ar !
AlaABTaIdanaTaunsunundaysusiasuuy arliauuanenzaaaAn  Threshold #
NN ANANTL
1. naoiieufamsuiudaneiiunisunundeyauuu GDSF iafiarrunann
) 3 o o = . ! o e = '
Reulediah 1 uax 3 inmiAaREHARNITEY %Byte-Hit nminauriu AaRanasi
199 %Hit BagamITinauRliAmINIge (Agdsf (max)) azuamaiieAn Threshold

lslszAnBnmanniige
Agdsf = AH,(gdsf) — AH, (gdsf) (4.11)

2. nadllaufFoudauiudaneitunisunuiidayauuy LFUDA deafianrunann

i i o i H ] . ar ar ) P
Rauladasi 2 uaz 4 winirANLALNARI9TRY  %Byte-Hit uvinauiu Aade
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HARNTY %Hit HarRaNTnaLnIiAieeNgA (Alfuda  (min)) ATUAAIDNAY

Threshold Al#szAvanmanniiga
Alfuda = AH, (Ifuda) — AH, (Ifuda) (4.12)

Tun1531AT1EINIAY Threshold 'v'imm:ﬂua:'lﬁﬂ:ﬂﬁmnmﬂﬁﬁ'ﬁmnﬁu
panfaRas AnsdAdnsTNAan anniunalulatinszaauinaiaianseiia uasdayaann
Clarknet Tastmunusesanntldi 128 Mbytes uanananaa AH, (gdsf), AH, (fuda),
E_I;':(gdsf ), AH, (Ifuda), Agdsf uaz Amda"lﬁﬁam?'nﬁ 4.1 UREANTIR 4.2

ANS199 4.1 WaowAn AH, (gdsf), AH,(lfuda), AH,(gdsf), AH, (lfuda), Agdsf uas
Alfuda 99318y 831NN1AT13AINTINABNAIADS ALUEIAINTTNANART

aofumalulatingzasna1aIAnTEla

Threshold | AH, (gdsf) | AH,(gdsf) | Agdsf | AH,(fuda) | AH,(lfuda) | Alfuda
10 Kbytes 0.0067 0.0155 0.0088 0.0139 0.0398 0.0259
20 Kbytes 0.0059 0.0179 0.0120 0.0147 0.0376 0.0229
30 Kbytes 0.0039 0.0163 0.0124 0.0168 0.0392 0.0224
40 Kbytes 0.0035 0.0168 0.0133 0.0172 0.0388 0.0216
50 Kbytes 0.0033 0.0168 0.0135 0.0174 0.0388 0.0214
60 Kbytes 0.0032 0.0166 0.0134 0.0175 0.0389 0.0214
70 Kbytes 0.0030 0.0168 0.0138 0.0177 0.0387 0.0210
80 Kbytes 0.0029 0.0169 0.0140 0.0179 0.0387 0.0208
90 Kbytes 0.0037 0.0183 0.0146 0.0170 0.0374 0.0204
10 OKbytes 07.0036 0.0185 0.0149 0.0171 BL0372 0.0201
200 Kbytes 0.0025 0.0163 0.0138 0.0183 0.0392 0.0209
300 Kbytes 0.0024 0.0160 0.0136 0.0184 0.0395 0.0211
400 Kbytes 0.0021 0.0164 0.0143 0.0186 0.0391 0.0205
500 Kbytes 0.0018 0.0165 0.0147 0.0190 0.0390 0.0200
600 Kbytes 0.0017 0.0164 0.0147 0.0191 0.0390 0.0199
700 Kbytes 0.0016 0.0166 0.0150 0.0192 0.0389 0.0197
800 Kbytes 0.0016 0.0166 0.0150 0.0192 0.0389 0.0197
900 Kbytes 0.0016 0.0166 0.0150 0.0192 0.0389 0.0197

1 Mbytes 0.0016 0.0166 0.0150 0.0192 0.0389 0.0197
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#9197 4.1 (Fia)

Threshold | AH,(gdsf) | AH,(gdsf) | Agdsf | AH,(lfuda)

“,55-:"--""’-\5“ 1\'%”""”;..’3 Shid) :x:\l’ l» ey u-"«'\-“‘-—"?‘ T B .': l-‘. AA{-‘% i PO e T S ' P
3 Mbytes 0.0013 0.0160 0.0147 0.0195
4 Mbytes 0.0012 0.0161 0.0149 0.0196
5 Mbytes 0.0004 0.0146 0.0142 0.0205

J i - 1 ) i i
AINAITNN 4.1 IHBLITINRNTUINANIEAT Agdsf UaY Alfuda AzWUINHLAAT
] A‘ : i 3 \ [ =4 ~ 'U
Agdsf FANRANTUAITDY Alfuda aziiAnanasing iHasannineasdaneisuiiiiauaas
27291907189 GDSF uaz LFUDA Wanstiand %Hit uaz %Byte-Hit uaziilasan

HeuleaeeAn Threshold  fitunzauie Agdsf (max) wax Alfuda (min) Fraiusn
Threshold ﬁmmxam:ﬂﬂ'lwﬁwfa"Nﬂﬁiws':whq Alfudawaz Agdsf firntianiign ot
ANATT 4.1 TR MI0MAY Threshold AVFANERNITWING Alfuda uaz Agdsf tias
figaAaAa Threshold 7 2 Mbytes

AnATed Agdsf uaz Alfuda HiFidaiandsunsmazeansldifegLi 4.56 Tag
lunsilrasdeyaiilfarnniaisdranssupaniained Anrddanssuatans andiy
walulaginszaanindraiansuila axnudrgndayasey Agdsf uay Alfuda fAnfuuanie
AuArgatinyated Alfuda iAnganingedeysnes Agdsf fauanieulasesd Threshold
fmnzanaznLdIAn Threshold ﬁlﬁfi'maﬁiws‘:ufi'}wﬂiﬂgmm Agdsf wazgaiayaaeq
Alﬁzdaﬁﬂuf;fm azilun Threshold  Timunzay wazifieRansnnainnsmaznudiAn
Threshold Y71l 800 Kbytes, 900 Kbytes Ua 1 Mbytes a¥liAuaf1aszndngataya
199 Agdsf uATgATayaT8Y Alfuda AvinfuuazIndiAtaiuAnd Threshold iy 2
Mbytes sinl#iad1A1 Threshold Rqmiufieiluda Threshold flmsnzanduiuuaziiAl
Threshold i1l 100 Kbytes aziiudnApasnaanstazidndr IndnuAnanaes
N3MAAY Threshold il 800 Kbytes, 900 Kbytes uas 1 Mbytes saridailudn

Threshold BnAimuazanlunis1dau
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0025 =
00z f=
——gdsf
—a— fuda
0.01 =
0.005
a

PN IIIIIIRTII I

S H S E SO S PSP P R

gﬂﬂ 4.56 NTINUAARHARNTZININ Agdsf Uas Alfuda

q1NAY Threshold  ndnzaniliannasdimseiAnsAn Threshold 71 2 Mbytes

TNHIIBBININNIUNIAT %Hit WAL %Byte-Hit uamalAnagUi 4.57 uas 4.58

80 T T T T T
g W*‘—‘_**—_;
70 o
60+ 4
& LFUDA GDSF Modified
® %0r f
40 -
30} 4
1 1 L 1 558 L
200 05 1 15 2 25 3 35
Number of Requests x10°

gﬂilz 4.57 nugnem %Hit 299n17U50 1A Threshold #iAN 2 Mbytes



GDS LFUIJ)A Modified
55 b
50 ~
451 7
40 1 1 1 1 1 1
0 05 1 15 2 25 3 35
Number of Requests x10°
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311?1‘ 4.58 nTuaAIA" %Byte-Hit 199n15UFLAY Threshold 3A1 2 Mbytes

M990 4.2 uaniA) AH, (gdsf), AH,(lfuda), AH,(gdsf), AH, (Ifuda), Agdsf uas

Alfuda 183323830 Clarknet

Threshold | AH (gdsf| AH,(gdsf) | Agdsf | AH,(fuda) | AH,(lfuda) | Alfuda
10 Kbytes - - - 7 - 7 y = 3
20 Kbytes 0.0053 0.0131 0.0078 0.0046 0.0024 -0.0022
30 Kbytes 0.0036 0.0131 0.0095 0.0063 0.0023 -0.0040
40 Kbytes 0.0031 0.0128 0.0097 0.0069 0.0026 -0.0043
50 Kbytes 0.0026 0.0121 0.0095 0.0074 0.0034 -0.0040
60 Kbytes 0.0024 0.0127 0.0103 0.0076 0.0028 -0.0048
70 Kbytes 0.0022 0.0127 0.0105 0.0077 0.0028 -0.0049
80 Kbytes 0.0020 0.0129 0.0109 0.0079 0.0026 -0.0053
90 Kbytes 0.0018 0.0118 0.0100 0.0082 0.0036 -0.0046
10 OKbytes 0.0018 0.0126 0.0108 0.0081 0.0028 -0.0053
200 Kbytes 0.0112 0.0087 0.0031 -0.0056
400 Kbytes -0.0057
500 Kbytes -0.0055
600 Kbytes 0.0007 0.0110 0.0103 0.0093 0.0045 -0.0048
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AN5197 4.2 (i|)

Threshold | AH, (gdsf) | AH,(gdsf) | Agdsf | AH,(lfuda) | AH,(lfuda) | Alfuda

700 Kbytes 0.0007 0.0109 0.0102 0.0093 0.0046 -0.0047

800 Kbytes 0.0007 0.0109 0.0102 0.0093 0.0046 -0.0047

900 Kbytes 0.0006 0.0109 0.0103 0.0094 0.0046 -0.0048 ‘
1 Mbytes 0.0005 0.0112 0.0107 0.0095 0.0044 -0.0051
2 Mbytes 0.0005 0.0113 0.0108 0.0095 0.0043 -0.0052
3 Mbytes 0.0002 0.0080 0.0078 0.0098 0.0073 -0.0025
4 Mbytes 0.0002 0.0080 0.0078 0.0098 0.00730.0073 | -0.0025
5 Mbytes - - # - = -

AMNANTNT 4.2 ArT89 Agdsf uaz Alfudalu Threshold fidn 10 Kbytes Uae 5

10 - I3 o i Ve L)
Mbytes Az 11N AATIEHINGIENAY Threshold il 10 Kbytes ua% 5 Mbytes 4z 1¥An

! dl L 4 1

AH,(fuda)warAn AH,(gdsf)fianfluay Ganuqaaniuirdnldainnisunua
I ET a ;
Threshold #iA1 10 Kbytes uaz 5 Mbytes Winasmnduiasguisfeanas uaziiiesann

HeularesAn Threshold  Fmunzauie Agdsf (max) war Alfuda (min) FarfuAn
Threshold ’n‘tum:ﬁm:&mﬂ'lmhﬁuaﬁi'm:wifm Agdsf Wag A[ﬁ:daﬁmmnﬁam Fratfu
ANBNTNR 4.2 HRRMuanIMNAY Threshold AlFAINARANIIEMIM Agdsf wax Alfuda unn
figara Threshold 7 300 Kbytes

AINA1DY Agdsf WAz Alfuda ﬁ‘lﬁ’]’ti’iﬂﬁﬁmL?mun?ﬂﬂqzuﬂmﬂﬁﬁagﬂﬁ 4.57 lngl
lunsdiassdayaiilfain Clarknet aswudngndayates Agdsf azilaniluuanuas Alfiuda
aziAndual ﬁ’qu:'umiay,mm Alfudaagilpnnningadioyares Agdsf anniteulazes
A1 Threshold fianzan azwud1An Threshold Aldduasrzwinsgadeyaes Agdsf
uargadaya1es Alfuda fidunniiga aziu Threshold  Timsnzanduiudayases

Clarknet
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0.014

0.012

0.01

0.008

0.006

0.004 _
i'-T-—gdsf ]
{~=—tuda |

0.002

-0.008 -

q‘;ﬂﬁ 459 N UAMINARNTIWIN Agdsf Wax Alfuda

49NA1 Threshold Mmunzany Iiatnn15aAmeineA Threshold 71 300 Kbytes

UIHNANEBINNINNIUNIAT %Hit uaz %Byte-Hit uamslaaazLi 4.60 uay 4.61

100 - z :
951 =
90 4
851 a o F

LFUDA GDSF Modified
= .
F 80
75 a

70 A
65} d
60 L |

0 5 10 15
Number of Requests x10°

gﬂﬁ 4.60 NTUAAIAT %Hit 29901750 THAY Threshold HAT 300 Kbytes



100 T T

GDSF LFUDA Modified

%Byte-Hit

g

Number of Requests x10°

517 4.61 nrmuanaAn %Byte-Hit 999717 1HAN Threshold TAn 300 Kbytes
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P=|
UNN 5
Ly ar ac o ol oy
nsisegnsldnuaanassumsunundayaniinig
as 1 as [~
ﬂ?ﬂuﬂﬂﬂﬂﬁ'zﬂﬂmﬂ uﬂﬁﬁ%ﬂm%

AINNITIIABINITNINIIBIUTLUATIFIW 9 FWLLY dayaNAADLLRINIATE)

b 4

AAINTTUABNRNADT AUEAAINTTHAARAT a0 ATRIRENTZABNINAEIAUINNNT

q

]
E -l

a1eNTE1N uazdayannaauaed Clarknet A1 %Hit 189danaiaunITunudayafiiins
UuusiafiA IndiAeariuen %Hit 1esdaneisunisunuiideysifunauiazinnliuudauas
) : o aat I~ == o P IR S P o
A1 %Byte-Hit 1898aNEIdNMTWNURdRYaTTIN T FuLdIRARNIuTaRauf AT %Byte-
Hit 98988N85sNNITUNUREoYaIAN
ar :’r n‘ - -5 1 94 o o =3 - & o
saieFaiaunsiliainnisanaeaniminnuradduwand e iiussuy
e Asldianamasesunislussumaiedraniinnsfnsanuaietinedumefifinlag 1ige
n11Fesredayaniini sausINa NI LIATIF Ve 189N 1ATTTIAINTSHADNRIIAET ALY
AAanssuAand santiumalulainszaeinaaiammmsaIangia naaluscerioan 7 5u
taufinns¥eveadayaianun 338822 afy dumsunimaasunialuszuuiATatng
- a o £ =l i
sumadifinUszneusas nassTansrLLia [ uNITMAGRY, NIINAABL, HANIINAAD LAY

arunanimnaaay

51 LAsRINaNEluMsSNAday

el szuaanainauiniiluwiuuandsiine futansand 1luintaeq
lulasaauianaiaeaiism HP ju Kayak 143#g Pentium 11l 866 MHz, wiatA21u41 256
MB uax aniaardatia IDE aa1uq 20 Anzlud ssund §ridntsil#Ae Linux 9eeuhin
Debian 19854130 28] uazliTsunsu Squid fnwi il uuanidmines uarldsuue
Hefiuptreaiuun@iaefliiiduiu 128 MB Tnuededlilazronfiamesidsednmy
fEULIATTNEB AR TIA HunTELLIATaTERMaTIURAINNIFY 100 Mbps Taeiszuunng
Ganseramauandldsogi 5.1

Tsunsu Squid ViuuasdfnesgnisdmimilinefsanuAestie squid.conf
TAEANTTRaAT84 squid.conf wanal3lunanuan wazllsunsy Squid Qﬂé’dﬁ’]‘lﬁﬁ"‘l_m’]?
RmstaNnann IP Address AEWMUAWIRL F0nTinnsAaentann 1P Address uaniuiian

AfuuaTzunsi Squid AzUfiasnsRnFeaIN IP Address W
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Tunrmneaavazldlusunsy Cfme luldsunsudmiuaFranisiasreannlaaiaus

419U 40 Taatausillda Squid uuat@iminas

Web site 1 Web site 2 Wep site 3 Welb site 4

Internet

Ethernet

)

=y

Client Client 2
31/% 5.1 pluwmsdeusiesasszinildlunmmasey

52 dayadldlumemaaay
-H'agaﬁﬁﬂmmﬂﬂumms"uuﬁqé’ana‘?ﬁun'wwuﬁi’m&mm Squid 1iLuAT
G@fef Wudayailfannnniu e Log aniuuet@finefreanipiandransa
panfamef AdAInsuAtand annfumalulatinszaanindidrammisainnszala
mealuszazinan 1 dm TnelWa Log ﬁ:ﬂ?:nﬂuﬁoﬂi’mdﬂﬁm_iqmmﬁmm‘lﬂﬁ iﬁq'?ffa:ga
ﬁﬁﬁu'mmaﬂmmﬂui’ﬂqmmﬁmﬁq AN ] Mlzznavlufanlndgunn e HTML uaz
sy Lﬂﬁﬁm?mﬂqzwudﬁwﬂgﬂqu:ﬁ'ﬁ'}uqumnﬁ'qﬂ ﬁQﬁfuﬁmﬂﬁﬂqa
uansmnain e INFIFFIA1199 5.1 uaz WaRian T fetnssuinaasiignudn N
snmiuasdalngitnniign Tnsgaulngasduinansisumaniialuidiu 10 Kbytes

pauanalumsen 5.2
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“ « o - -l 1 - «
A1519N 5.1 uassulefiiusdresdayaniasutininatineadlng

1nvaa NG Anlefidus
TdgUnmunans GIF 55.8 %
g munuana JPEG 18.1 %
Mdunans HTML 7.5%
Au 18.6 %

<] o - [y aly 1 ) -
A1919IN 5.2 LAAY Lﬂﬂ?muﬁ]‘ﬁﬂﬁﬁlﬂﬂdﬂﬂ?ﬂﬂ‘ﬁﬂLLU\lﬂ']N‘H'N?iu']ﬂ“ﬂﬂﬁ'lﬂﬂ

drurnzealng AnUafidus
100 - 999 Bytes 374 %
1000 — 9999 Bytes 514 %
10000 — 99999 Bytes 10.9%
Bu 0.3%

P | a < ] f
53 naulanisiarsadayanlnainina Log aae  Squid LAuuAT
\Bsnes

i
24 -l

o - - at 3 o 3 o’ ] :
ndayamimidinrsiiuenddsil snuagluuuresdeyadiasaluUi

b 74 J ) 1 :’l 1] -
1. dayailudeayaniaradiunilsinaes HTTP vindu (Lisounianasliinag
iulusTnAaasiaaw iy FTP, SSH uay SMTP)
% 2 gk v Iy v ¥ 7, | o P
2. fayaavsasiunifesseldnudinacugnsias uenainiuaglidu URL Adl
ansouzuntlauniindidu cgi, php, asp uaz URL nildtydnuniiAmlssnavagisu 2, =,
) H L d 1 1
%, +,*, & @ $. [ 1. () e n URL AddnmoszuiiiuurL Aldldseytdayaiiumian
GRPTRELIVRITYL DI PR ot
3. dwFunsiiarsiimaciansanulefidudaesdnmnirmudeyauas dnnag
14 e - o e o - < Jd b4 ]
nudayaunulud azfiansmunanizusainlulig  Log  1auiuuaid@ivioes iflAndn
TCP_HIT, TCP_MEM_HIT, TCP_REFRESH_HIT, TCP_REF_FAIL_HIT uag TCP_IMS_HIT

k7

pr o - d'-:l o n: 1 o = 2 b=
Wasanusminlulng Log YNAIMNAIIND azfuusmianuamlimmuiansnudaya

el 1% =3 - g o ar -« AJH‘ hd
1.ﬂﬂLﬂuﬂuﬂ"l?‘i‘ﬂd“ﬂﬂﬂqﬁluuﬁ‘ﬁ‘ﬂﬂﬁL’]ULLﬂ'ﬂL‘ﬁ?ﬂLﬂlﬂi‘ wazusTinaasing Log NuAD

=

e

- -l A ' 2 o ar <
uﬂﬂl“lﬁlq'lﬂ'ﬂﬂﬁqquqﬂﬂquwumﬂﬂﬂ‘luuﬂﬁ‘ﬂﬂﬁl’J'.UU.ﬂ‘ﬂW?ﬂl’]‘ﬂ?
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ar ase v al e ]
54 HANINAFBLARNAITNMTUNUNtaYAMITULRS
TummesaudangisunsunuideysiviomalFuusi asviinimeasulasldiaies

- o 4‘ " - o -i-i' ‘.’r o - -i'y
ABNNIADTATUIU 2 LATANIALIATAIADNRNADINTANTN 1 ﬂdﬂﬂﬂﬂ?ﬁﬂﬂ’l?uﬂuﬂ‘ﬂﬂ}dﬂmu :

'
ar =R =

faneFnunTunundayangnUFuusuazIATeIRENRIARTNTENT 2 AYEANETINNITUNLA

b

dayailuuuy GDSF ifiasaindanaisunisunuiidayauuu GDSF iluganeitunisunui

in v 1 i 1 i ' -l Lok oy 8wl 1 - -
Fayan A% Hit dAgeiiga udaziid1aae %Byte-Hit HAMNgA TaaunAgIunaalily

v
- o ol k4

NuAdailAasaIn s ITAI199 %Hit TAVInAABITUANANLAETIAN 199 %Byte-Hit 1A1
L‘ﬁu%u‘i“lﬂlﬁu dlaauRuAn %Hit uazAn %Byte-Hit ‘nmé’anﬂ?%um?umﬁiagﬂ wuu
GDSF

Tun magauasinimagaulnesinnasliunlaeuAiees Threshold 47a% 3 An
A2 100 Kbytes, 1 Mbytes uax 10 Mbytes Tnelddayagadaaiulunimagey uasifudl
wanlWg Log Sailuldfifuseszdaanimitsusesiisunsy Squid udatiwaanig
Aared Tneinnsilessiludauaes %Hit uas %Byte-Hit 1ae A %Hit #l&annas

ATIEWA Threshold ifiA1 100 Kbytes, 1 Mbytes uaz 10 Mbytes u@nAagL 5.2, 5.5

]
- L)

LAz 5.8 d9uA1T89 %Byte-Hit N1lAAINNITIATITRAT  Threshold XA 100 Kbytes, 1

Mbytes U@z 10 Mbytes LaAIAITLR 5.3, 5.6 WAL 5.9 UaTAY %Hit LiafiansuimIngas

U

=

1 INT84E2YA 18947 Threshold iziAn 100 Kbytes, 1 Mbytes az 10 Mbytes LLamﬁqgﬂﬁ
5.4, 8.7 uar 5110
- Anuunu X ugnete SrouniaresnnsiesseiAnmy Guain o i 338,822 Ak
= AYTUUNU Y udadDa %Hit WRE %Byte-Hit 989@1 Threshold Faus 100 Kbytes, 1

Mbytes Uag 10 Mbytes AINaAL
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< ar ey al e - o
5.4.1 msuFaufisudanastunisunundayauuy GDSF nu dana3dunns
=l <l e . ' -
unundayaniiuusslian Threshold fif1 100 Kbytes

70 T T T T T T T

35 .

*% 05 1 15 2 25 3 35 4
Number of Requests x 10"
= 3 " ar i =
5U% 5.2 naMuandAn %Hit 184015150 THAY Threshold §A1 100 Kbytes

80 T 7 1 T T T T 5

75+ B
F‘\_.
S
701 ?w .
s T
_J’I “j
651 ‘ o
| B Ly
z Nl
¢ i
:ﬁ' 60
a k
!
S5 GDS Modified
50 -
45 .
40 1 L L L 1 L 1
0 0.5 1 15 2 25 3 35 4
Number of Requesls x10°

319 5.3 n31muanaAn %Byte-Hit 19an 1 ilsiAn Threshold fiA 100 Kbytes
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Objects Size Distribution

“Hit

10-999 1000-9999 10000-99999  100000-999999 1000000~ 10000000~

o P

Range of Objects Size

gﬂﬁ 5.4 nawFaLinay %Hit 1e9n17UFuAN Threshold TiA1 100 Kbytes WL9A1E19284

MNATDYR

-~ ar - < a s oo
5.4.2 mauffaunfisudanaiiunisunuidayauuy GDSF AU Aana3sums
= al o ' ' -
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# OPTIONS WHICH AFFECT THE CACHE SIZE

#

# TAG: cache_mem (bytes)

B A L T e - - R S - S - - S - S S S-S < S ¥

NOTE: THIS PARAMETER DOES NOT SPECIFY THE MAXIMUM PROCESS SIZE.
IT ONLY PLACES A LIMIT ON HOW MUCH ADDITIONAL MEMORY SQUID WILL
USE AS A MEMORY CACHE OF OBJECTS. SQUID USES MEMORY FOR OTHER
THINGS AS WELL. SEE THE SQUID FAQ SECTION 8 FOR DETAILS.

‘cache_mem’ specifies the ideal amount of memory to be used
for:

* In-Transit objects

* Hot Objects

* Negative-Cached objects

Data for these objects are stored in 4 KB blocks. This
parameter specifies the ideal upper limit on the total size of
4 KB blocks allocated. In-Transit objects take the highest

priority.

In-transit objects have priority over the others. When

additional space is needed for incoming data, negative-cached
and hot objects will be released. In other words, the
negative-cached and hot objects will fill up any unused space

not needed for in-transit objects.



105

# If circumstances require, this limit will be exceeded.

# Specifically, if your incoming request rate requires more than
# ‘cache_mem' of memory to hold in-transit objects, Squid will
# exceed this limit to satisfy the new requests. When the load
# decreases, blocks will be freed until the high-water mark is
# reached. Thereafter, blocks will be used to store hot

# objects.

#

#Default:

cache_mem 16 MB

# TAG: cache_swap_low (percent, 0-100)

# TAG: cache_swap_high  (percent, 0-100)

#

* O OHE O ¥ W O ¥ O OH OB OB

The low- and high-water marks for cache object replacement.
Replacement begins when the swap (disk) usage is above the
low-water mark and attempts to maintain utilization near the
low-water mark. As swap utilization gets close to high-water
mark object eviction becomes more aggressive. If utilization is

close to the low-water mark less replacement is done each time.

Defaults are 90% and 95%. If you have a large cache, 5% could be
hundreds of MB. If this is the case you may wish to set these

numbers closer together.

#Default:

cache_swap_low 90

cache_swap_high 95

# TAG: maximum_object_size (bytes)

#

Objects larger than this size will NOT be saved on disk. The
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value is specified in kilobytes, and the default is 4MB. If
you wish to get a high BYTES hit ratio, you should probably
increase this (one 32 MB object hit counts for 3200 10KB
hits). If you wish to increase speed more than your want to

save bandwidth you should leave this low.

NOTE: if using the LFUDA replacement policy you should increase
this value to maximize the byte hit rate improvement of LFUDAI

See replacement_policy below for a discussion of this policy.

O OH O OH O OHE OH OH O OH OH IH#

#Default:

maximum_object_size 4096 KB

# TAG: minimum_object_size (bytes)

# Objects smaller than this size will NOT be saved on disk. The
# value is specified in kilobytes, and the default is 0 KB, which
# means there is no minimum.

#

#Default:

minimum_object_size 0 KB

# TAG: maximum_object_size_in_memory  (bytes)

# Objects greater than this size will not be attempted to kept in

# the memory cache. This should be set high enough to keep objects
# accessed frequently in memory to improve performance whilst low
# enough to keep larger objects from hoarding cache_mem .

#

#Default:

maximum_object_size_in_memory 8 KB

# TAG: ipcache_size (number of entries)
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# TAG: ipcache_low (percent)

# TAG: ipcache_high (percent)

# The size, low-, and high-water marks for the IP cache.
#
#Default:

ipcache_size 1024
ipcache_low 90

ipcache_high 95

# TAG: fgdncache_size (number of entries)
# Maximum number of FQDN cache entries.
#

#Default:

fqdncache_size 1024

# TAG: cache_replacement_policy

# The cache replacement policy parameter determines which
# objects are evicted (replaced) when disk space is needed.
#

# Iru - Squid's original list based LRU policy

heap GDSF : Greedy-Dual Size Frequency

heap LFUDA: Least Frequently Used with Dynamic Aging

heap LRU : LRU policy implemented using a heap

Applies to any cache_dir lines listed below this.

The LRU policies keeps recently referenced objects.

The heap GDSF policy optimizes object hit rate by keeping smaller

popular objects in cache so it has a better chance of getting a

= O® O OH ¥ ® OB OH OH O #H#

hit. It achieves a lower byte hit rate than LFUDA though since
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it evicts larger (possibly popular) objects.

The heap LFUDA policy keeps popular objects in cache regardiess of
their size and thus optimizes byte hit rate at the expense of
hit rate since one large, popular object will prevent many

smaller, slightly less papular objects from being cached.

Both policies utilize a dynamic aging mechanism that prevents
cache pollution that can otherwise occur with frequency-based

replacement policies.

NOTE: if using the LFUDA replacement policy you should increase
the value of maximum_object_size above its default of 4096 KB to

to maximize the potential byte hit rate improvement of LFUDA.

For more information about the GDSF and LFUDA cache replacement
policies see http:/mwww.hpl.hp.com/techreports/1999/HPL-1999-69.html
and http:/fog.hpl.external.hp.com/techreports/98/HPL-98-173.html.

#Default:

cache_replacement_policy heap GDSF

# TAG: memory_replacement_policy

H The memory replacement policy parameter determines which

# objects are purged from memory when memory space is needed.
#

# See cache_replacement_policy for details.

#

#Default:

memory_replacement_policy heap GDSF

108
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# LOGFILE PATHNAMES AND CACHE DIRECTORIES

#

# TAG: cache_dir

#
#
#
#
#
#
#
it
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

Usage:

cache_dir Type Directory-Name Fs-specific-data [options]

cache_dir diskd Maxobjsize Directory-Name MB L1 L2 Q1 Q2

You can specify multiple cache_dir lines to spread the

cache among different disk partitions.

Type specifies the kind of storage system to use. Only "ufs"
is built by default. To eanble any of the other storage systems

see the --enable-storeio configure option.

'Directory’ is a top-level directory where cache swap
files will be stored. If you want to use an entire disk
for caching, then this can be the mount-point directory.
The directory must exist and be writable by the Squid

process. Squid will NOT create this directory for you.

The ufs store type:

"ufs" is the old well-known Squid storage format that has always

been there.
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cache_dir ufs Directory-Name Mbytes L1 L2 [options]

'Mbytes’ is the amount of disk space (MB) to use under this
directory. The defaultis 100 MB. Change this to suit your
configuration. Do NOT put the size of your disk drive here.
Instead, if you want Squid to use the entire disk drive,

subtract 20% and use that value.

'‘Level-1' is the number of first-level subdirectories which

will be created under the 'Directory’. The defaultis 16.

'‘Level-2' is the number of second-level subdirectories which

will be created under each first-level directory. The default

is 256.

The aufs store type:

"aufs” uses the same storage format as "ufs”, utilizing

POSIX-threads to avoid blocking the main Squid process on

disk-l/O. This was formerly known in Squid as async-io.

cache_dir aufs Directory-Name Mbytes L1 L2 [options]

see argument descriptions under ufs above

The diskd store type:

"diskd" uses the same storage format as "ufs®, utilizing a

separate process to avoid blocking the main Squid process on

disk-1/0.
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cache_dir diskd Directory-Name Mbytes L1 L2 [options] [Q1=n] [Q2=n]

see argument descriptions under ufs above

Q1 specifies the number of unacknowledged /0 requests when Squid
stops opening new files. If this many messages are in the queues,

Squid won't open new files. Default is 64

Q2 specifies the number of unacknowledged messages when Squid
starts blocking. If this many messages are in the queues,

Squid blocks until it recevies some replies. Default is 72

Common options:

read-only, this cache_dir is read only.

max-size=n, refers to the max object size this storedir supports.
Itis used to initially choose the storedir to dump the object.

Note: To make optimal use of the max-size limits you should order
the cache_dir lines with the smallest max-size value first and the

ones with no max-size specification last.

#Default:

cache_dir ufs /squid/cache 128 16 256
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Replacement Algorithm Selection Mechanism Censidering File Size for Web
Cache Server

Tanasun Sontisiri’, Pawin Sopechoke’, Sakchai Thipchaksurat’, and Ruttikorn Varakulsitipunth™
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Abstract: This paper describes the improvement of web cache server by scoping in replacement algorithm of data which are
collected from the clients. We have found that each replacement algorithm is suitable for each type of data in the web pages.
Therefore, we introduce the mechanism to select the replacement algorithm depending on the size of data called the Replacement
Algorithm Selection Mechanism (RASM). RASM allows the web cache server to have the suitable replacement algorithm for each
type of data. As the result, the byte hitratio- of web cache server can be increased and the congestion in the network can be

alleviated.

Keywords: Replacement Algorithm, %Hit, %Byte-Hit ,and Threshold

1. INTRODUCTION

At present, the growth of World Wide Web (WWW) has
been rapidly inereased, The madel of communication is
client-server, which clients would contact website servers to
request data for web pages. The growth rate mentioned above
causes the congestion. in the network: As o result, clients
receive data quite slowly. To solve this-problem web cache
server-has been developed. [n the Internet, web cache server
is located between a client.and a web server. The client who
needs the web page has to requesi to the web server, The web
server then transfers the web page to the client. Therefore, all
data will also be buffered in the web cache server. When the
cache in the web cache server is nearly full, the replacement
algorithm [1] will be called to select data which will be
removed from the cache. Each of the replacement algorithm
models has its own characieristics and will give the value
of %aHit and %Byte-Hit differently,

According to the characteristics of the replacement
algorithm, we intraduced threshold variable into replacement
algorithm  of web  eache server. It wses for selecting
replacement algorithm _between  Greedy-Dual-Size  with
Frequency (GDSF) {2, 4] and Least Frequency Used with
Dynamic Aging (LFUDA) [3, 4] to generate priority keys of
data in the cache of web cache server, And web cache server
will use priority keys to decide datn out from cache of web
cache sever.

The remainder of this paper is organized as follows.
Section 2 refers to some related works. Section 3 describes
Replacement  Algorithm  Selection  Mechanism  (RASM).
Section 4 presents the performance of RASM. Scclion 5, we
describe the suitable threshold for RASM. Finafly the
conclusion of this paper is given in Section 6.

2. RELATED WORKS

Until now, many types of replacement algorithm have been
introduced in order to incrcase the performance of web cache
server. Each  type of replacement  algorithm considers
variables that deal with rules to choose data that will be
remaved from cache of web cache server o increase the
value of %Hit and %Byte-Hit, [t is found that there are 2
variables from replaceinent algorithm which are important to
consider data kept in cache of web cache server - frequency
of requests and age of data that is kept in cache. Replacement
algorithms which consider both variables mentioned are the
Greedy-Dual-Size with Frequency (GDSF) and the Least
Frequency Used with Dynamic Aging (LFUDA).

2.1 Greedy-Dual-Size with Frequency (GDSF)

The GDSF algorithm was developed by Cao and Irant
based on GD-Size algorithm [5]. The GD-Size algorithm
performs well, but does have one significant shortcoming: it
does not take into account how many times the data was
accessed in the past, For example, consider how GD-Size
handles two different data of the same size. If they are
requested at the same time, they-are inserted into a priority
quene with the same priority key value (K). The data /.,
which was accessed n times in the past will get the same K,
value as the data f; accessed for the first time. In the worst
case scenario, f; will be replaced instead of /5.

The GD-Size algorithm can be improved to reflect data
access patterns by incorporating a frequency count & in the
computation of X, ns denoted in Eq. (1).

% - Gy ¢))
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Where C; is the cost associated with bringing data i into
the cache. S; is the data size and L is a running age factor that
starts at 0 and is updated for each repluced data / to the
priority key of this data in the priority queue.: i.c., L=K; This
algorithm achieves the best hit rate when C; =1.

2.2 Least Frequency Used with Dynamic Aging (LFUDA)

The LFUDA algorithm was developed from LFU and
LFU-Aging algorithm [6] that can achieve the highest
of %Byte-Hit. These algorithms accomplish by retining the
most popular data, regardless of data size. Unfortunately
LFU-Aging requires parameterization in order to perform
well. Parameter less algorithms are preferable as they are
generally less complex and casier to manage. Thus, they then
replace the tunable aging mechanism. They call this
algorithm as Least Frequency Used with Dynamic Aging
(LFUDA). LFUDA calculates the priority key value K, for
data i using Eq. (2).

K, =(C*F)+L 2

By setting C, to 1, this equation uses only the frequency
count and the inflation-factor to determine the priority key of
a data, The LFUDA algorithm may be useful in other caching
environments where frequency is an important characteristic
but where LFU has not been utilized due to cache pollution
concermns,

3. REPLACEMENT ALGORITHM SELECTION
MECHANISM (RASM)

According to the characteristics of GDSF replacement
algorithm and LFUDA replacement algorithm [ 7]. We notice
the following:

+ Data that have small size and have more of frequency

access should be kept in cache of web cache server.

* Data that have large size and have access more than 2
times in a short time should be kept in cache of weh
cache server,

Thus, we can introduce the sclection method for
replacement  algorithm® for web cache server called
Replacement  Algorithm-Selection Mechanism (RASM) as
the following steps:

1. Determine the threshold that is used to compare with the
size of'data which will be kept in cache of web cache server.

2. If web cache server detects data that have equal to size
or over threshold, it will call LFUDA algorithm tw make
priority Key of data. Since large sized data arc accessed only
one time, they must have low priority key. But data that have
large size and are accessed more than 2 times in a short time
must have high prionity key.

3. If web cache server detects data that have size under
threshold, web cache server will eall GDSF algorithin to
make priority key of data. Sinee small and medium sized data
arc accessed many (imes, they must have high priority key.
As for data that have small or mediumsize and have a few

times of aceess, they must have low priority key.

In this paper, the threshold is determined to compare with
the size value of data. It is utilized as the value w select
replacement algorithm. Furthermore, the values of the
parameters in priority key (K;) of each type of replacement
algorithm is modified to be able to be considered together as
show in Eq. (3)

(5 ]+ L If § < Threshold
K, = 3

F+L If § 2 Threshold

Where §, is the data size. L is a running age factor that
starts from 0 and is updated for each replaced data [/ to the
priority key of this data in the priority queue: i.e., L=K; and
F; is frequency of each data ¢ that start from 1 when S, <
threshold. Otherwise, itwill start from 0.

4. PERFORMANCE EVALUATION

We cvaluate the performance of RASM to confirm its
cffect by computer simulation.. We compare RASM with
LFUDA and GDSF replacement algorithm,

4.1 Data Collection

The access log file which used for simulation RASM was
collected from web cache server of the Department of
Compurter Engincering, King Mongkut's Institute  of
Technology Ladkrabang. These log file contain information
of all elient requests in one week. Each entry in an access log
contains information on a single request received by the web
gache server, The recorded-information included the client IP
address; the time of the request; the client’s request such as
method, URL, and HTTP version; the response siatus from
the web cache server and the origin server; the amount of
header and content data transfer; and the time required for the
web cache server to complete its response. In this paper. we
will not consider the following URLs:

« Dynamnic URLs such as cgi, php, asp, ¢te.

= URL that contain the special symbol such as 2, =, %, +,

&, @510

For considering hit rate and byte hit'rate, we focus only on
the lines of requests which have words such as
TCP_HIT,  TCP_MEM_HIT, = TCP_REFRESH_HIT,
TCP_REF_FAIL_HIT and TCP_IMS_HIT.

Table | Summary of access log file

Aceess Log Duration One Week
Total Requests 338,822 Bytes
Unique Requests 78,580 Bytes
‘Tota! Content Bytes 2.61 GB




ICCAS2004

124

August 25-27, The Shangri-La Hotel, Bangkok, THAILAND

4.2 Simulation Model and Configuration

We evaluate the performance of RASM by modelling the
simulation model as shown in Fig. |

Fig. I Simulation Model

The simulation process can be explained as follows:

1. Define parameters of web cache server such as size of
cache, type of replacement algorithm, high limit, low limit of
cache, and threshold as follow:

= The size of cache is set to 128 MB.

* The low limit and high limit are equal 1o 90% and
95%, respectively.

* Thresholds are calculated from the mode and mean
of the data'which have the value of 933 Bytes and
32 Kbytes, respectively.

2. Send requests of test data to web cache server one by

one.
3, Check files in the cache. If a request file is a hit, its
priority key will be updated and wait for a nex! reguest.
Otherwise, the process will check the size of cache,  Ifitis
higher than a high limit, the replacement algorithm will start
to remove files from a cache until the size of cache deercases
cqual a low limit. Then the replacement algorithm will stop
and the new file is kept in the cache and waits for a next

M ¥ I
Hlaay Le T
#g.h
i
-1
{
%i
- i
oW 1 ’ oF " + ]
e Mo e

request.

In the real system, when we measure value of %Hit
and %6Byte-Hit, its value will increase more than simulation
because the replacement algorithm can be divided into two
processes.  The first one is Memory Cache process and the
second one is Disk Cache process. In the memory cache
process, web cache server will check the using areas in
memory cache. If they are higher than high limit of memory
cache, 4 web cache server will use a replacement algorithm to
move files from a memory cache to a disk cache unti} using
arcas come to a low limit of memory cache. In the disk cache
process, web cache server also checks using arcas like
memory cache process. 1f the using areas are higher than the
high limit of disk cache, a web cache server must remove
files out until using arcas come to a low limit of disk cache.

4.3 Simulation Results

This section provides the simulation results of the web
cache server replacement algorithm. The threshold is equal to
933 Bytes and 32 Kbytes, respectively, We compare the
performance - of RASM  with GDSF and LFUDA,
respectively.

Fig.2 (a) and (b) show %Hit and %Byie-1lit for threshold
value equal to 933 Bytes.. In Fig.2 (a) Y% Hit of RASM drop
and close to %Hit of LFUDA algorithm. Fig.2 (b) %Byte-Hit
of RASM get %Byte-Hit between %Byte-Hit of GDSF and
LFUDA algotithm. We find that this threshold give us low
performance because %Hit of RASM drops from that of
GDSF algorithm a lot. The problem oceurs when cache of
web cache server keeps large data size which is larger than
933 Bytes. So, it has little space to-keep data.  Web cache
server must call replacement algorithm to release data from
cache many limes. Conscquently, %Hit will have lower
value,

P
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Fig.2 (a) %Hit versus number of requests for threshold 933 Bytes (b) %Byte-Hit versus number of requests for threshold 933 Bytes
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Fig.3 (a) %Hit versus number of requests for threshold 32 Kbytes . (b) %Byte-Hit versus number of requests for threshold 32 Kbytes

Next, we change threshold to 32 Kbytes. The results show
in Fig.3 (a)and (b), respectively. In Fig.3 (a) %Hit of RASM
is close to %Hit of GDSF algerithm because when the
threshold is increased, data that have larger size than the
threshold are kept in cache of web cache server less than the
threshold of 933 Bytes. Therefore, the cache of web cache
server has space to keep data more than threshold of 933
Bytes. ‘In Fig.3 (b) %Byte-Hit of RASM is shown
between %Byte-Hit of GDSF and LFUDA algorithm.
However, if we compare %Byle-Hit with %Byte-Hit of
RASM for threshold equal to 933 Biytes, %Byte-llit of
RASM for threshold equal to 32 Kbytes is a liftle higher so it
means that threshold of 32 Kbytes has better performance
than threshold of 933 Bytes.

5. DISCUSSION

Since %4t and %Byte-Hit of RASM cannot be proven into
mathematical cquation, they depend on the environment of
requests; the size of data, and the frequency of requests in
each data. In order to consider the suitable threshold, we do a
simulating by changing the threshold from 10 Kbytes to 5
Mbytes.

‘We can explained as follows:

1. %Hit of RASM must decrease from GDSF algorithm at
the lowest degree denoted as * AJf (gdgyminand must
increase - from LFUDA algorithin highest denoted as
AH, ({fucdaymax -

2, %Byte-Hit of RASM must decrease from LFUDA
algorithm lowest denoted as  AH, (fuda)min and must
increase from GDSF algorithm highest  denoted  as
AH , (gdsf ) max -

Therefore, we derive the following equations:

i Yoty — Y0 HH o oa
. £ Y% Hit
A, (gds Vot B “N* L ; )

§ Wit =%l
p— = o Hit
AH (uda) = nN o . (5)

X, YoBY1e oea — YaBYVIE 4y

J— r % Byte,
AT, (gdsf) = -2 ; 2l . ®

N YoByte sy, = YoBYIE noed

Z oy
A=l P (D)

Where %0Hifgy is the Y%Hit of GDSF algorithm. %6t g,
is the %Hit of LFUDA algorithm. %Byreqgy is the %Byte-Hit
of GDSF algorithm. %Byiey,, is the %Byte-Hit of LFUDA
algorithm and Nis the number of requests.

The swtable threshold can be obtained according to the
following conditions.

1. For GDSF algorithm, we caleulate the different
between Wb(gdsf) and 'A_H';(gdsf) denoted as My

Therefore, we get.
H oy = B, (gdlsf) ~ B, (gds) ®#)

2. For LFUDA algorithm, we calculate the different
between AH, (lfida) and AH (lfida) denoted as Hy,u. So,

we get

H o, = AH, (Ifuda) — AH  (lfuclar) 9
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Fig. 4 Hygpand Hy,y, versus various value of threshold

Hence we use both conditions to find suitable threshold
value of dara from web cache server of Department of
Caﬂ)putcr Engincering, ng Mongkut's  Institute  of
Technology Ladkrabang as shown in Fig, 4. and we get the
‘suitable threshold equal 102 Mbytes.

The simulation result for threshold of 2 Mbytes are shown'
in Fig.'§ (a) and Fig. 5 (b), respectively. In Fig. 5 (b), we can
see  that  %Byte-Hit of RASM give the result
nearly %Byte-Hit of RASM in Fi 2 (b) and 3 (b). But in’
Fig. 5'(a), %Hit of our aigoﬁthm gfv: the result better than
graph %Hit of RASM in Fig. B (a) and Fig. 3 (1),
respectively. Therefore, it may be suggested that our method

for suiemmg may be applied for RASM,
t n - e - ;
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6. CONCLUSION

In this paper, we have introduced the mechanism for
selecting the suitable replacement algorithm bascd on the size
of files contained in the web page called replacement
afl"onthm w[u‘mnn mechanism (RASM;& We have showed
that RASM can provide the improvement over the GDSF
replacement algorithm in the form of percentage of byte hit

‘ratio and LFUDA replacement algorithm in the form of
“percentage ol hit ratio.

For the future work, we will consider the dynamic
threshold that can be changed according to the situation in the

‘network in order to achicve higher byte hit and hit ratio of

web cache server.

d i T 3t

L "

Fig.5 (&.x) %Hit versus number of requests for threshold 2 Mbytes  (b) %Byte-Hit ’versus nwﬁiamﬁfrcquests for threshold 2 Mbytes
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Abstraet

This h describes the imp

of web cache server by scoping in replacement uigorithm of data

which are collected from the ¢lients. Data that we use for analysis are the request from all clients, size of object
and type of request which afl of data will be changed depending on users. However, we found that cach

gor was

have the suitable reph

algorithm

itable: for cach type of dats. Therefore, we have developed web cache server 1o
ding to the size of data that clients have request. As the result, the
valuc of Byte-Hit ratio of web cache server can be increased.
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2) Greedy-Dual-Size-Frequency (GDSF) |2, 3]
3) Least-Frequency-Used with Dynamic Aging
(LFUDA)[2,4)
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2.3 Least-Frequency-Used with Dynamic Aging
(LFUDA)
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