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Dynamic Multi-priority Scheduling for Cyber-physical Systems

LIU Chun-yao ZHANG Li-chen
(Software Engineering Institute, East China Normal University, Shanghai 200062, China)

Abstract The complexity and heterogeneity of Cyber-physical systems (CPS) bring big challenges to system desig-
ners. Conventional task scheduling scheme will not satisfy performance requirements of CPS due to the diversity of
tasks. A dynamic multi-priority scheduling scheme for a class of CPS based on large-scale sensor network was pro-
posed. In the proposed scheme, tasks reaching each node in the system are divided into four categories:real time tasks to
be sent from local node which have the highest preemptive priority,real time tasks to be transmitted from other nodes
which have the second highest preemptive priority, non-real time tasks to be processed from controller which have the
third highest non-preemptive priority, non-real time tasks to be transmitted from other nodes which have the lowest
non-preemptive priority. A mixed preemptive and non-preemptive priority scheduling method was designed to reduce the
average waiting time of tasks in each queue. A waiting-time threshold mechanism was added to ensure the fairness of
tasks, We analyzed task transmission delay of our scheduling algorithm, Simulation results show that the proposed dy-
namic multi-priority scheduling scheme outperforms conventional priority queue scheduling scheme.
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While scan Q1 ~Q4 do
If (Qi5%nulD) then

oSOo

Switch (current task)
Case Q task
Wait;
Case not Qi task
Stop processing current task and transmit top task of Qi ;
Case null
Transmit top task of Qi ;
End switch; Goto Label;
Else if (Qz7null) then
Switch (current task)
Case @ or Q; task
Wait;
Case Qg or Qq task
Stop processing current task and transmit top task of Qz;
Case null
Transmit top task of Qz;
End switch; Goto Label;
Else if (Qsnull) then
Switch (current task)
Case not null
Wait;
Case null
Transmit top task of Qs;
End switch; Goto Label;
Else if (Qu#~null) then
Switch (current task)
Case Q) or Q; or Q4 task
Wait;
i =03
Case Qs task
I (it <<OX tyimesior ) then
tvait = Lusait T Lrimeslot
Else Transmit top task of Q4 tym =03
End if
Case null
Transmit top task of Qq;
End switch
End if
End while
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