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queuing network technique. In our proposed technique, we divide a network
into two parts, one is ”processing part” in which a job executes CPU and I/O
processing and the other is "memory part” which indicates how the memory
resources are used by jobs. By dividing the network into two parts, we can
prevent increasing the number of states of the network and approximately cal-
culate the performance measures of the network. We evaluate the proposed
approximation technique using numerical experiments.

1. 0004

gobooobooooobooboooooooOoboooobooooobooooooobooOobOoOobo
gooooboobooooooobooooooooooooboooooooooboboOooooo
gooooboobooooooboobooooooboobooooooobOoo0oobooboooooooDo
ooooboooooooobooboooooboobooooboooooboooooooooboo
0000000000000 00000000Y000000000000000000
gooooobooooooooooooooooobooboooooooo0oooooboobo
goooobooooooooooobooooboooooooOoboOooooooOooboOoooooboo
ooooooooooooooboooooooooOooboboOooooOoOoboOoOooooDooOoboOa
boooobooooooooooobooooooooboooooooooooooooboo
ooooooOoo0ooOooOoUOoUoUOooOoooocpPUU I/OO0OOOOOOOOO

Queuing Network Approximation Technique for
Evaluating Performance of Computer Systems with
Memory Resources
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A queuing network technique is effective for evaluating the performance of
computer systems. We discuss the queuing network technique of computer sys-
tems with memory resources. When a job arrives from outside the network, it
occupies one of the memory resources, and executes CPU and I/O processing
in the network occupying the memory. When the job completes CPU and I/O
processing, it releases the memory and leaves the network. Since the memory
resource is considered as a secondary resource for the CPU and I/O equipment,
and the queuing network model of computer systems with memory resources is
an open one, we cannot calculate its strict solutions.

In this paper, we propose an approximation technique for calculating the
performance measures of computer systems with memory resources using the
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Fig.1 Central server model with memory resources
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Fig.6 Mean job response time in entire system (S=2, 4, 6, 8)
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