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The Design and Implementation of WWW Publishing Cluster
with Notification-based Synchronization

IcHIRO NISHIUMA, ¢ E1j1 KAWAL T KEN-ICHI CHINEN,t
SUGURU YAMAGUCHI' and HEIICHT YAMAMOTOf

A WWW cluster that consists of multiple servers should act as a single system and provide
consistent information to clients. However, contents update on such a cluster often results in
contents inconsistency. Because uploaded contents are immediately available to clients after
their uploads, there exists a period when some servers have new contents and the others old.
We propose a WWW publishing system that achieves strict synchronization of contents on
a cluster. Our system divides the contents publishing process into two phases. On the first
stage, an update event is notified each server and the servers retrieve the contents. On the
second stage, the publishing time of the contents is notified and each server makes the new
contents available to clients at the publishing time with synchronization. Since our system is

highly scalable, it is applicable from a single cluster to geographically distributed clusters.
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Table 1 The pros and cons of the methods of storing

contents.
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Fig.1 The flow of contents stored on local disk.
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Fig.2 Contents are mixed during uploading on servers.
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Fig.3 The flow of contents stored on remote disk or
cache.
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Fig.4 The control of updated contents.
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Fig.5 Message flow on contents publish.
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Fig.6 The protocols used by the control server.
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Fig.7 Contents inconsistency time.

goboooobooooo

4.1 000O0O00O0O0OO
NpSOODOODODOODODDODOOODDOOOOOOOO
O0o0ob00o00oobooooooooboooooooooo
000000 0bO0oDOO0obO0o0oOooboboooooa
0dodobOoooOooDobOoO0ODOOoOoobOooooo
pboodooboobooobooooooooog
goobooooboobooboooboboooboobo
gooobobooObOOorT0OO0OO0DO0ODOOODOOO
goooboboooobbboooooboboobooo
01goboooboboobooooboobob 2000000
goooooOooobOboOobbO0obDoooboooogo
OOo0Do0o000ooboboooboooDoboooboooooon
0o0dooboooboobooboobooo 2000
000000000 0OoDooOoOOoDOoOobOoooaon
gopoboooooooa

4.2 00 1000000O0DOO0OO0bObOOoOOoO
NPSOOODOODDOODODOOOODOODO
goooboooooboooobbooooboooo
DDDDDDDDrsync5>DDDDDDDDDDDD
00 NFSO Network File SystemO0 InterMezzo® O
oooooooobooooo Squid7)DDDDDDDDD
NFSO SquidO0 000000 Oooooooooog
goOO00OO00ODOO0oO0O0DoOoboOoooooooooo
ooad

4.2.1 0O O0OO
gobooboboos8suouobooooo3doboobooo
pgoboboboboobbooobooboboboobbobo
goobo0obobOoooooboooboobobooobo
gobboo0oooobooooboobbboooo
gooobbooobooooobboouooobboobo
Jododboobooboooooobooobooooo
goooooowwwioooooooooooooag
O0O00O00O0OO0ODOO00O00bOObDOOo 2000000
pO0ooo300oooooooooooobooooa



3444 goooooooo Nov. 2002

gooooo ooooo oboooo gooooooo

Switching Hub
M

Switching Hub Switching Hub

M M

m‘m
|
m‘m

m‘m
|
m‘m

o]
ool

U O &
100Base-TX 100Base-TX 100Base-TX
08 0010000

Fig.8 The topology of testbed.

02 0010000000000

Table 2 Machines used in the experiment.

oS CPU Memory
000000 | FreeBSD 4.3 | T entiumll 128MB
860 MHz
ooooo Linux 2.4.4 | Dentiumll 256MB
450 MHz,
ooooo Linux 2.4.4 | Dentiumlll 512 MB
860 MHz x2
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Table 3 Applications used in the experiment.
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Fig.11 The network environment with several delays.
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Table 4 The combination of delay A and B.
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Fig.12 Contents inconsistency time versus delay.
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