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A Proposal for Caching Strategy Based on
WWW Traffic Characteristics

NORIFUMI NISHIKAWA,T! TAKAFUMI HOSOKAWA, 2 YASUHIDE MORI,3
KEeNICHI YOSHIDAT and HIROSHI T'SuJIts

The WWW (World Wide Web) service has recently become a widely used network service
which symbolizes the benefits of a networked society. By using the WWW, the user can
access various types of information easily and quickly. However, a rapid growth in demand
sometimes causes a heavy network overload, and the resulting slow-response spoils the ben-
efits of the WWW. Statistics clearly indicate the potential overload in the backbone of the
Japanese wide area networks. Thus, the demand for better operating methods of WWW has
been increasing. In this paper, we analyze WWW traffic pattern and propose a distributed
cache system which is adapted to the WWW traffic patterns. The experimental results show
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the advantage of our approach over conventional approaches.

1. 0 Oo0Oao

goooobooboOobooobooobooobooooon
OooooooooooooooowwwoOooono
ooooooobooooooooooooooboooboo
goboooooooooooooooboooon
goboooooooooooobOoDbOobObO0o0oon

t10000000000000D
Software Division, Hitachi, Ltd.

2 0000000000000000000000ODO
Telecommunications Business Department, Ministry of
Posts and Telecommunications, Telecommunications
Bureau, Advanced Network Division

t3 0000000000
Central Research Laboratory, Hitachi, Ltd.

t400000000000000
Systems Development Laboratory, Hitachi, Ltd.

ts 0oooOooooooooOooooooooonO
e-Service & Business Development, Hitachi, Ltd.

2625

0000000000 000000000000000
0000 WWWOOODOOOOOOoooooao
000000000000 0000000000000
000000000000000000000000
0000000000000 000 WWWODOOOo
00000000000 0000000000000
0000000000 00000000000000
00000000000000000000D000
00000000 0000WWWDOOODO0O0O
0000000000000 000000000000
0000000000000000000000000
000000 Squid *”0 CERN O OO '*90Delegate
OO0o0?0000000000nd
0000000000000 0000000000
000000000000 0000000000000
0000000000000 000000000000
00000000000 0000000000000



2626 goooooooo

OOoO000OCPUOOOOOOOOOOOOOOO
000 LRUO Least Recently UsedOO OOODOOO
000000000000O000O00O0Y?0000
000O00000000000D000O0000000
0000000 ooo®Y0000000000
00000000000000000000000
000000000000000000000000
00000000 00000000000oooo®
00D0O000000%0ICPO Internet Caching Pro-
tocol 0 DO0DOOOOOOOOOOODOOOO
ooooo'®oooooo0oOo0o0ooooo
O0DOWWWODOOOOOOOOOO0OO0o0O
000000000 WWWOOOOO00O0 ZipfoD
0000000 0oooooo®» oooooon
0000000:0000000000 WWWOO
000000000 (1/)*"0k0000000000
000000000 000000000000000
O0DO000OWWWOOOOOOOOO0OoOooo
OWWWOOOOOOOOOoOoooooooooao
0000000000000 00000000000
0000000000000 00000000000
00000000000 0000000000000
0000000000 D0000D0000000000
00000000 0000000000D0O0000O
0000000000 100000000000
000000000000 WWWOOOO00O0O
Zipf 0000000000000 00000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000

2. wwwioooooooo

goooooowwwoooooooooooo
gbooooooooboobooooooooooooo
goboooooooboooooooooooooo
goobooooooboooooboooooooon
wwwioooooooooooooooooooo
ooooooooooooo

2.1 wwwiOOooooooo

oooO0ooooooooZpf0OODDOOOOOO
DDDDDDDDD7)DDDDDDEIfEIEIDDEIEI
ooor-r000000000000D00O0O0DODOCOk
gooooboooo

Sep. 2000

10000

-
o
o
o

100

o

WWWAR—T7 7t Z5EE

-

1 10 100 1000 10000 100000 1e+06
01 wwwooooooooo (1)
Fig.1 WWW access frequency distribution (1).

frf=c

000000000000000

0000000000000 WWWOOOOoOooo
0000000000000000000000%20
01000000000000000 WWwOOO
00000000000000000 160000 225
000000000000000000000000
000000000000000000000000
00000000 f00000000O00O0O00C0O0
0000000 r0000000000000000
00000000000000000O0

00000000000000000000000
000Zipf0ODDO0OO00000000000000
000000000000000000000000
000000000000002000000000
O00O000OWWWOOOOODOOOOO0OOOoOo
000000000000000000000000
000000000000000000000000
000000000 100000000000000
000000000000 63%000095%00 00
000000000000000000 100000
0oo°0000
LRUODOOO0O0O0O0O0000000D0000OCPU
000000000000000000000000
000000001 000000000000000
000000000000000000000000
WWWOOOODOOOOOOoOOoooooo

2.2 000000000000

00000000 wWWWOOOOOOoOo k0C

Y 0oODoD0O0O0000000 1600000000000000
01000000 1000000000000 1000000
oooooooo



Vol. 41 No. 9

Tt AH=4 1#&10@»&:3%

Tt AH=3

TV AM=2
14%

02 wwwoOoooooooo (2)
Fig.2 WWW access frequency distribution (2).
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Fig.3 Comparison of hit rates.
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Fig.4 Variation of hit rate by k.
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Fig.5 Size of WWW pages.
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Table 2 Access speed.
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Fig.6 System configuration of distributed caching
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Fig.7 Algorithm for generating control information.
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Fig.11 Comparison for cache usage.
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