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A Functional Design of Programmable Logic Controller Based on
Parallel Architecture
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(Jung-Hoon Lee - Hyeon-Sig Shin)

Abstract - PLC(programmable logic controller) system is widely used for the
control of factory. PLC system receives ladder diagram which is drawn by the
user to implement hardware logic, converts the ladder diagram into sequence
program which is executable in the PLC system, and executes the sequence
program indefinitely unless user breaks. The sequence program processes the
data of on/off signal, and endures 1 scan delay and missing of pulse-type signal
shorter than a scan time. So, data dependency doesn’t exist. By applying this
characteristic to multiprocessor architecture, we design parellel PLC functionally
and evaluate performance upgrade. Parallel PLC consists of central processing
module, N general processing unit, and a shared memory by master-slave type.
Each module executes allocated sequence program by the control of central
processing module. We can expect performance upgrade by parallel processing,
and reliability by relocation of sequence program  when error occurs in
processin g module.
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Table 1 Number of processors and perfor-

mance upgrade ratio
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Table 2 Ratio of application instruction and
performance upgrade

2 1.91 1.93

3 2.79 2.81

4 3.50 3.64

5 4.21 4.43

6 4.75 5.17

7 4.99 5.87

8 5.15 6.53

9 5.26 7.16

10 5.34 7.76
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Fig. 7 Performance upgrade according to the
number of processors
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5 1.90 2.36 2.48 2.47
10 1.91 2.56 2.93 3.06
15 1.91 2.66 3.27 3.63
20 1.91 2.72 3.46 4.16
25 1.91 2.75 3.51 4.26
30 1.91 2.79 3.64 4.41
35 1.91 2.79 3.65 4.50
40 1.91 2.83 3.72 4.53
45 1.91 2.83 3.73 4.61
50 1.92 2.84 3.74 4.61
55 1.91 2.84 3.76 4.63
60 1.93 2.85 3.80 4.63
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Fig. 8 Performance upgrade according to the
application instruction ratio
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