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The Implementation and Evaluation of a Disk Scheduling Policy
for a WWW Server Based on Its Contents

SUKANYA SURANAUWARAT! and HIDEO TANIGUCHI!

The explosive growth of the WWW (World Wide Web) is placing a heavy demand on WWW
servers. As a result, the quality of service become worse. This has become a critical issue.
A way to improve the quality of service is to improve operating systems support for servers,
especially in the area of resources allocation. In this paper, we implement a disk scheduling
policy that controls the allocation of a disk resource based on the behavior of server processes
rather than based on a fixed policy using in traditional operating systems, in which a utiliza-
tion of a computer system such as a real-time or a time-sharing system is a major concern.
To be more precise, this policy gives preferential use of the disk resource to any process that
is predicted to be a server process handling an HTML (Hyper-Text Markup Language) file
request, by operating the disk I/O queue. We also evaluate this policy experimentally in order
to verify that by using this policy user can view text and the general layout of a WWW page
in a timely manner during periods of high demand.
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Table 1 A process management table for our disk

scheduling policy.
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Fig.1 Examples showing the content of disk I/O queue when using disksort and

when using our method.

oooooSoOoooOO0ooO0OoO0000B000
goooooOobooooooooo20000000
001000DbKOOOOOODOOOOOoODbDoOoOo
gbooboooooooobooooboooooobo
gooob 1Moo 10000o0o0bo0ooobo
cooobooocoooowwwiooooooO DK
goboboobobooooooooooooooooon
2000 3m0ob0o0o0ooooobooboOoboobooboo
51 0 0 1
oboooboooooobbooogoeoobbobooo
goooooooooooooboooboooobooboo
0000000000000 disksort0 000000
DKOOOODODOOOOO0O000O0000000000
goooooobooooo 20000000000
0000000000 O0AMD-K6 233MHzO OOO
goooooo 2000002000000 2000
ooobooooobooooooooooOoooooo
ooooobooooooooooooooboooo
goooooboilebroOoOoooOObOOoOOOn
gboooobobooobobo 100 30bobo0oaon
obooO2000000000C00000
010 disksort 000000000000O0O0OOO
goooooooo1ooooobooboobooo
goooobooooooooooo 10000
goooooooboboobbbooooooo
ooboooooooooooooobooo
goboooooooooooobooooboooboa
ooo0O0oOoOoO0O000O0000000 DKO
goboooboooooooooo
200000000000000000 disksort
oooooooocooboooobocoboioobooo

020

Y 0DDO0O0D0O00000000000000000000 200
ooooooooo0o20000 1600000000000

[o2]
o

L O disksort i
W our method

a1
o

5

N

o
T
I

Average read time (msec)
= w
o o

il

0 1 2 3
The number of 1/0 intensive background processes

02 00000O0ooooooOo
Fig.2 The effect of our scheduling policy when using a
test program.
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Table 2 Experimental environment.
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Fig.3 The experimental results when browsers access the
WWW server periodically.
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Table 3 Analysis of experimental results when browsers
access the WWW server periodically at the same
time and SLP is fixed.
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Fig.4 The experimental results when browsers access the

WWW server randomly.
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Table 4 Analysis of experimental results when browsers

access the WWW server randomly at the same
time and SLP is set automatically.

disksort our method
(sec) best (sec) worst (sec) | better
max 457 | 3.66 (120%) | 4.98 (— 9%) | 60%
mean 2.60 | 1.83 (+32%) |2.36 (+12%) | 100%
median | 2.17 | 1.19 (+45%) | 1.99 (+ 8%) | 100%
min 0.76 | 0.05 (+94%) | 0.63 (+17%) | 100%
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Table 5 Analysis of experimental results when browsers
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time and SLP and RW are set automatically.
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