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Abstract

Recently, multi-minicomputer architecture is being widely adopted in control computer
applications because of its higher performance/cost, expandability, responsiveness, and
availability. In typical architecture, each processor has its own memory and shares a
common memory. As the common memory stores the system data and the global plant
data, it plays a key role.

There are three major design considerations. First of all, the large common area must
be easy for a 16-bit-minicomputer to access. Secondly, the common memory must be
highly reliable. If it has a failure, the entire system operation will shut down. Finally
memory conflicts must be kept low so that the performance decrease will be within the
limit.

In this paper, the actual design for the first two considerations is described. For the
third problem, the new method to calculate the waiting time in the system which has both

the common memory and the the processor’s own memory is discussed. These designs are
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realized in HIDIC 80 (Hitachi Digital Control Computer).
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Fig. 2 A multi-minicomputer structure.
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time l WT ‘ 95% Confidence interval time WT 95% Confidence interval
4.0 3.05 (3.05 , 3.15 ) 4.0 0.708 (0.717 , 0.779 )
9.0 0. 807 (0.774 , 0.834 ) 6.5 0.379 (0.364 , 0.394 )
14.0 0.395 (0.383, 0.413) 9.0 0.251 (0.249 , 0.267 )
19.0 | 0.256 (0.243 , 0.265 ) 11.5 0.186 (0.178 , 0.194 )
24.0 ’ 0.188 (0.182 , 0.194 ) 14.0 0.148 (0.145, 0.155)
29.0 ! 0.148 (0.143 , 0.159 ) 19.0 0.104 (0.098 , 0.106 )
90 | o105 (0.099 , 0.109 ) 24.0 0.0804 (0.0755, 0,0859)
49.0 ! 0. 0806 (0.0756, 0.0856) 29.0 0. 0654 (0.0619, 0.0671)
69.0 | 0. 0655 (0. 0614, 0.0720) 34.0 0. 0550 (0.0511, 0.0575)
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Think Analysis . Simulation WT . Think Analysis Simulation WT
time ‘ W‘{‘ 859 Confidence interval time : wT 95% Confidenrce interval
15 ! 0.594 (0.605 , 0.643 ) 1.5 0. 464 (0.484 , 0.510 ) -
2.75 “ 0. 354 (0.349, 0.375) 2.75 0.278 (0.275, 0.293 )
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9.0 0.104 (0.0969, 0.103 ) 9.0 0. 0857 (0. 0826, 0.0912)
1.5 0. 0801 (0.0749, 0.0819) 11.5 - Q. 0667 (0.0619, 0.0697)
14.0 0. 0653 (0.0624, 0.0718) . 14.0 0. 0546 (0.0502, 0.0572)
16.5 0. 0550 (0. 0539, 0.0599) 16.5 0. 0463 (0.0450, 0.0512)

NP: Number of processors, NM: Number of memories, WT : Waiting time
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