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Periodic and Real-Time Aperiodic Task Scheduling Algorithm
based on Topological Sort and Residual Time
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Abstract: Real-time systems perform periodic tasks and real-time aperiodic tasks such as alarm processing. Especially the periodic
tasks included in control systems such as robots have precedence relationships among them. This paper proposes a new scheduling
algorithm based on topological sort and residual time. The precedence relationships among periodic tasks are translated to the
priorities of the tasks using topological sort algorithm. During the execution of the system the proposed scheduling algorithm decides
on whether or not a newly arrived real-time aperiodic task is accepted based on residual time whenever the aperiodic task such as
alarm is arrived. The proposed algorithm is validated using examples.
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Fig. 1. Example of period task graph.
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Table 1. Period task element example of Fig. 1.
Task [ T E; NP i
Ty 10 50 Ty.Tg 0 -
T 10 50 Ty.Tg 1 -
Ty 10 100 Ty.Tg 1 -
T, 10 100 0 2 -
T 20 200 0 1 -
T 5 50 0 1 -
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Fig. 2. Task graph restructure adjacency list of Fig. 1.
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Fig. 3. Priority assignment algorithm based on topological sort.
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Fig. 4. Example of priority assignment based on topological sort.
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Table 2. Result of priority assignment.
Task € T; pi
21 10 50 1
7 10 50 2
73 10 100 4
74 10 100 5
75 20 200 6
T6 5 50 3
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Fig. 5. Period task timing graph.
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Fig. 6. RTAtask scheduling algorithm.
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Table 3. Example of task list table at t =110.

TaskSetID(s) | T° N e P C C
1 50 2 25 10 25 125
2 100 1 20 0 55 155
3 200 0 20 0 - -
X 4 RTA B3 =2 & g3 A1 o] E .
Table 4. Example of task list table after RTA task arrival.
TaskSetID(s) | T° N e P C c
1 50 2 25 10 25 135
2 100 1 20 0 55 155
3 200 0 20 0 - -
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7. Result of RTA task scheduling.
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