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virtualizer
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Table 1 Experimental setup of nodes’ CPUs and
disks’ transaction database

Skew of CPU between nodes

case node 0 node 1 node 2 node 3
cO0 | PentiumlIII | PentiumIII | PentiumIII | PentiumIII
800MHz 800MHz 800MHz 800MHz
cl | PentiumlIIl | PentiumlII | PentiumlII PentiumlII
800MHz 450MHz 450MHz 450MHz
c2 | PentiumlIII | PentiumIII | PentiumIII | PentiumlII
800MHz 800MHz 800MHz 450MHz
c3 | PentiumlII | PentiumIII | PentiumlIII | PentiumPro
800MHz 800MHz 800MHz 200MHz
Skew of data volume between disks
case disk 0 disk 1 disk 2 disk 3
do 1,000,000 1,000,000 1,000,000 1,000,000
(84MB) (84MB) (84MB) (84MB)
d1l 500,000 500,000 500,000 2,500,000
(42MB) (42MB) (42MB) (210MB)
d2 200,000 200,000 200,000 3,400,000
(16.8MB) | (16.8MB) | (16.8MB) | (285.6MB)

number of transactions (size of data volume)

0200200000000

Table 2 Comparison of execution times of pass 2

CPU system data skew
skew | architecture | dO dl | d2
c0 SN 100 | 138 | 162
SN+LB 1007 | 112 | 114
SV 98 98 | 98
SV+LB 981 | 987 | 981
cl SN 99 | 141 | 166
SN+LB 95 101 | 112
oosn sV 93 | 94 | 94
SV+LB 931 | 947 | 95¢
c2 SN 128 | 180 | 220
SN+LB 102 | 118 | 147
SV 106 | 107 | 107
SV+LB 96 98 | 98
c3 SN 226 | 342 | 412
SN+LB 113 | 193 | 261
SV 159 | 160 | 160
SV+LB 99 99 | 99

SN = shared nothing, SV = storage virtualizer
+LB = with load balancer
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PC cluster systems have been so far widely used
for many applications. At present, shared nothing
architecture is employed, where all the resources
such as CPU, memory and storage are indepen-
dent among the nodes. Recently there emerged
applications which handle huge amount of data,
so called data-intensive applications. For such ap-
plications, storage architecture is more influential
for the performance. We constructed the PC clus-
ter system where disks are interconnected through
the recent storage area network (SAN) technology.
We proposed shared file access mechanism and dy-
namic data declustering strategy. We implemented
the experimental system and showed that the dy-
namic load balancing and dynamic resource alloca-
tion system built on top of the above two mecha-
nisms work much more effectively compared with

ordinary shared nothing PC cluster system.

ggooooan

PC cluster, storage area network (SAN), storage
virtualizer, dynamic load balancing, dynamic re-

source allocation
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