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Structuring Method of Embedded Control Software
by Prioritized Command Interface
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Abstract: Multi-functionalization of embedded control system has been progressing over time. It is more often the case that
multiple functions of system control single actuator and software needs to resolve conflicts among functions. In general OS
features such as task scheduling and exclusion control of common resource are known as conflict resolution methods. But in case
that priority of each function varies according to actuator to control, it is difficult to apply OS features and software tends to be
complicated. Therefore, we propose software structuring method which resolves conflicts by utilizing prioritized command
interface from each function modules to actuator modules. We tried to apply the method to control software of air conditioner and
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confirmed that complexity can be reduced.
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Figure 1  An example of embedded control system
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Table 1  An example of control process by features’ status
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RTE X By Y B Z i
A A0 X0 YO0 Z0
Al X1 Y1 Z1
A2 X2 Y2 72
B BO L L L
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C Co L L L
C1l X4 L Z3
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Table 2 An example of feature conflict resolution priority
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1 A0 X0 A2 Y2 Al Z1

2 B1 X3 Bl Y3 Cl Z3

3 A2 X2 Al Y1 A0 Z0

4 C1l X4 A0 Y0 A2 Z2
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Table 3 An example of control process by combination status

At T

RIE X B I Y Z i
A0/B0/CO X0 (A0) Y0 (A0) 70 (A0)
A0/B0O/C1 X0 (A0) YO0 (A0) 73 (C1)
A0/B1/CO X0 (A0) Y3 (B1) Z0 (A0)
A0/B1/C1 X0 (A0) Y3 (B1) Z3(C1)
A1/B0/CO X1 (A1) Y1 (A1) 71 (A1)
Al/B0/C1 X4 (C1) Y1 (A1) 71 (A1)
A1/B1/CO X3 (B1) Y3 (B1) Z1 (A1)
Al/B1/C1 X3 (B1) Y3 (B1) Z1 (A1)
A2/B0/CO X2 (A2) Y2 (A2) 72 (A2)
A2/B0/C1 X2 (A2) Y2 (A2) 73 (C1)
A2/B1/CO X3 (B1) Y2 (A2) 72 (A2)
A2/B1/C1 X3 (B1) Y2 (A2) Z3(C1)
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Figure 2 An example of software structure based on actuator

arbitration process
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return X;
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Figure 3 An example of priority based actuator process
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Figure 4 An example of software structure based on system
status management
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Figure 5 An example of state transition process
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Figure 6 Priority based task scheduling
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Figure 7 An example of software structure based on prioritized
command interface
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Figure 8 Air-conditioning control software structure
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Figure 9 Modification of air-conditioning control software
structure
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