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AUTOSAR : Deadline-Compliant Scheduling Method Applicable to
Timing Protection Mechanisms
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Abstract The automotive electronic system should provide a method that can be safely performed by loading a number
of application programs having time constraints in several electronic control devices. In this paper, we propose a timing
protection mechanism for AUTOSAR, which is a real - time operating system specification for automotive field, in order
to observe the deadline of each task when scheduling real - time tasks. We propose a dynamic non-preemption algorithm
to guarantee a flexible deadline for fixed priority or dynamic priority tasks, and a location where execution time can
be monitored for errors, and suggest ways to implement the AUTOSAR time protection mechanism.
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Table 1. Timing Parameter for Example

Task Ti WCWT Ci | Deadline Di| Priovity Pi
I Ims 4ms 3
Ve 2ms 6ms 2
Ts 2ms Tms 1
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Fig. 1. Execution Chart without Timing Budget Error
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Fig. 2. Deadline error due to timing execution budget
error
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Input : Task List and the timing parameters
Output : select next scheduable Task 7i
Variables :
util : integer // utilization
wind : integer //
rateirate; : float // utility for each task
calculate the utilization and verification
while hyperperiod is gone do
select = To;
for i=1 to n do // for every tasks
ratei = Ci / Di;
if Ci != 0 then
if Ci == Di then select = T3;
forj=i+1ton//
ratej=Cj / Dj;
if Cj == 0 then continue;
if Cj+1 2 ¢Di — Ci) then select Ti;
if C; == Dj or Ci 2Dj or ratei <ratej then select = Tj ;
calculate idle and execution time for each tasks
and change the next usage rate.
done
end

J2 4, S™ HME AHE L1215
Fig. 4. Dynamic non—Preemptive Schedule Algorithm
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Task 1 @ ex=3, period=11 LEVEL | exe_time Period(Deadline) Priority
Task 2 : ex=2, period=5

ASILD | 2 8 2
ASILC | 3 11 1
™2 5

Total Utility=0.922727
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Task 2 @ ex=2, period=5
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Fig. 5. Simulation Result 1(No WCET Exceeded)
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