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A Dynamic-Priority Scheduling Algorithm
for Improving the Schedulability on Multiprocessors
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Abstract Recent embedded real-time systems tend to be realized by a multiprocessor system. However it is
known to be complicated to realize real-time scheduling on multiprocessors. In general, scheduling algorithms with
high schedulability generate a number of context switches and task migrations that incur a significant overhead.
Because of the overhead, those algorithms are often considered not to be practical. Meanwhile simple algorithms
cannot improve the schedulability. This paper proposes a practical dynamic-priority scheduling algorithm with high
schedulability. Our algorithm is based on a new scheduling scheme and achieves 73% of the least upper bound of
the schedulable utilization, whereas any algorithm based on the existing scheduling scheme achieves at most 50%.
The evaluation shows that our algorithm also outperforms the existing algorithms in the real schedule point of view.
Key words Real-Time Systems, Dynamic-Priority Scheduling, Schedulability Analysis, Multiprocessor Systems
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Preliminary:
task set " is sorted so that Ty £ 75 £ ... £ T
all \he per-processor task sets are empty: ¥m, Am = 0.

1. i—1l,me—1,U;—0and U} —0;
2. Uy = min {UY + 3504, UF + g}
IFUAmUT) S Unp
Am — AnUT;
else if m=M
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else
split ¢ into 7{(T, C)) and 7'(T}, C}') where
Ci = Ti{Utup — U(Am)} and C; = C; - C;
9. Am — Am UT{ and Ay — BUT;
0. UG and U, = G
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11. mem+l;

12, ifi=N

13. allocation exits;
M. i—i+l;

15. go back to step 2,;
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Preliminary:
the following algorithm schedules the tasks on P
T Tid1s Tid 2y -one rj’. are assigned to P

1. when any task is released or is completed on Pm
2 call schedule_on_Pp,;

3. if the task is 7}

4 call schedule_on_Pm_.1;

5. subroutine schedule_on_Pm
6 if 7," is ready
7. if ' > 1 and 7] is being executed on Pm-_)
8 execute o task with the earliest deadline but 7{’;
9 else
10. execute 7{’;
11. else
12. execute a task with the earliest deadline;
13. if the executed task is 'r; and 1)’ is being executed
on Ppmyy
14. call schedule.onPmy1;
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