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A WWW Cache Replacement Algorithm
Utilizing Throughput Evaluation Indexes

TOMOKAZU NAGATA,t MASARU KAMIZATO,! YUJI TANIGUCHI
and SHIRO TAMAKIt

In recent years, information services on the Internet using World Wide Web (WWW) spread
rapidly and delay of WWW service response time is caused by increase of network traffic and
server load simultaneously. The loads on network and server are encouraged by redundancy
of requesting same pages by many people, even when they browse the same pages. In or-
der to solve the redandancy, WWW cache server is used broadly. However, most of existing
cache replacement algorithms for administration of page data, used by WWW cache server
to choose which data to be evicted from the cache, aim at only improving cache hit rate and
byte hit rate based on such data as access frequency and data size of each cache object. There
is no effective algorithm that explicitly intends to improving service response time. In this
paper, I propose a new cache replace algorithm to improve service response time by consid-
ering throughput in addition to access frequency and data size. The result of implementing
the method in a WWW cache server proved its effectiveness.
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Fig.1 An image of WWW cache server.

000000000 D000000 10000000
0000000000000000000000000
0000000000WWWOOOO WWW OO0
000000000000000000000000
0000000000000
DOOWWWODOOOOODOOOOOOOooooo
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooY?0000000000000000000
000000000000000000000000
000000000Y00000000000000
00D0000000000000000000000
000o0O000O0000O0Oooooooooo®90
00000000000 0000000D000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000 5) 000000 GreedyDual O
00000000000000 1000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 000000000000000
0000000000O0D0O000
000000000 000000000000000
000000000000000000000000
0000 WWWODOODODOO00000o0o0oo0o
0000000000000 00000000000
000000000000000000000000
000000000 000000000000000
000000000000000000000000
000000 WWwOOOOOooooooooooo
000000000000000000000000

" 00000000000 00000000000000000
goooooooOoOoO0ob0ooooooOo0ooOoooOooooon
goobobooooooOoboOooOoOooOoOoooo

Apr. 2003

goboooboooooooobooooooboooboboo
goooooooooooobooOooooooboooo
gboobooooooobooooboooooooboooo
gooocooooooooooooooobooooo
gooooooooooooobOooobobooooo
gooooooooooobooobooboooono WWw
goooooooooobooooooboooboobobo
gboooooooooboooooooooooooo
gbooooooooobooooooooooood
gbooobooooooooocobobooobobood
gboooooooDbo

o00ooooooo200 wwwioOOoOoooono
ooooocowwwiooooooooooooos
gooooooooooooooobooobooobooon
jobooooooooooooobooobbooooo
goooooobooobooobbooooboobbooo
goooooooooooooooooobobooogo
ooooowwwiooooooooooooooo
goboooooooboo4b0000000000

2. wwwiogoooogooo

uboooooooooooobooooobooooo
goooooooboobooooocoocooooo
gboooooooooboooobooooobooobooo
wwwioOoooooooooooooooooooo
goooooowwwiopoooooooooooo
gooooooobobobooooooobooboooD 30
000 2002/4/102002/6/3000 180000000
oooooooooooooowwwionooooo
gbooooboooooboobooooooooonooo4n
gooobooboobobosboboboooo1oo0ooo
gboooooboooboboooooooboooooo
gobooooooooooobobooooo 200400
ooooooosobooobooooooooon
goooooooon

goob200000000000000000O0
goooooboobooobobooobo 35000002
0000000o0o0oooooooooO30%000
00Dooo 7%l 00000000 10000000
00 18,793000000000000000000O0
0o000300000000000000 9KbyteO
00000000 1KbyteOODOO 50000000
000 80%0 5Kbyte 000000 10Kbyte 000
0090%000000000100Kbyte0 00 0.5%0
OOoo000 s0MbyteD 0 O0O0O0O0O0OOOOOOO
oooooooooo400000000000D0O



Vol. 44 No. 4

Ratio (%)
IS
5
T

0 1 2 3 4 5 6 7 8 9 10 other
The number of request

02 0000000000

Fig.2 A ratio of request number.

Ratio (%)
@
8
T

1 M
o . . . . . . ! ! n n

0 1 2 3 4 5 6 7 8 9 10 other
Data Size (Kbyte)

03 000000000
Fig.3 A ratio of data size.
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Fig.4 A ratio of service response time.
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Fig.5 A ratio of throughput.

goooooooobooooooooobOoooooo
00o0oO0oooooooo 0%0o0oo0ooo
goobil1ooooobooooooooooooon
goooooocooboooobooocbooooooooon
gooboobbooooooooobooooooobooon
gbooooboocoooooooobbooooooo
goboooooboooocobooooobooobooboogoo
gbobOooooooooooooooooooooo
gooooooboooooooooobooboobobo
gooooboobooooooobooobobooboobo
gboooooooooooooooooboobooo

gooooooooooobooobooooooon
gooobobobooooooboooooooooad
gboooooooocOoOoooobooooOooboon
goboooooooo

3. 000D00OGTSFDO Greedy-Tripleld
Size Frequency Distance[]

3.1 O O
ooboooooooooobooobooooboo



1086 goooooooo

insert access

head gl tail

5l Bk

A move direction of page data
0oeée OOOO
Fig.6 A proposal method.

00000000000 0000000000000
000000000000000000000000
0000000oo0o0oooY?000000000
000000000000 00000000WWW
00000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000 00000000
00000000D000D000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00 GTSFDO Greedy-Triple[] Size Frequency Dis-
tanceD0 000000000 D00O00OOOOOODO
20000000000000000000000
000000000000000000000000
000000000000000000000000
oo
GTSFDOOOOO0O0O0O0O0OOOOOOOOOOO
0600000000000000O0O0O0OOOO
000000000 000000000000000
0000000000000 00000000000
000000000000 (A)D000D000O0o0O
00 (B)DODOD10000000000000O0O0
000000000000000000000000
00000000000 0000000 (A)O0oo0o
00000000 (B)IOO00OO0OO0OO0OOONoOon
00000000 D0000000000D000000
0000000000000000O0D0000000
000000000000000000000000
0000000000000000

Apr. 2003

01 00

Table 1  Correlation.
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Table 2 Configuration of Squid.

name value
Squid-2.4STABLE7
GTSFDv1.0p24
512MB

4.8GB

Version
Extension
Cache memory
Cache disk
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Table 3 Configuration of server.

name value

Model PC/AT Compatible
(O] Slackware 8.0
Kernel Linux 2.4.19

Physical memory 2GB
Storage Disk 72 GB*4 (SCSI)
Network I/F 100 Mbps
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Table 4 Configuration of network.

name value

RAINS (Class-B Network)
Number of users 8,600

Number of clients | 4,200

WAN bandwidth 15 Mbps
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Fig.8 Service response time.
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Fig.9 Hit ratio.
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Fig.10 Byte hit ratio.
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Table 5 A pattern of weight.
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