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Abstract: With the increased penetration of real time systems into rapidly evolving systems, especially, in on-chip
systems such as PDA (personal digital assistant) and PSP (play station portable) etc., the performance/price ratio is
becoming a major concern for the system designers. At present, to maximize the performance/price ratio, these
systems provide a limited number of priority levels to reduce price and the same priority level is assigned to
multiple tasks. Such a trade off makes the most widely used static priority assignment algorithms such as RM (rate
monotonic) and DM (deadline monotonic), impractical. As an alternative approach, static limited priority
assignment assigns priority to tasks in such a way that the system feasibility is maintained by employing only afew
priority levels. To date, static limited priority assignments can be classified into two categories, fixed-number
priority and least-number priority assignment. This paper proposes a necessary and sufficient condition for
analyzing task set feasibility under static limited priority assignment to make it suitable for a wide rage of
applications. In addition, the superiority of low-to-high priority assignment strategy and the concept of saturated
task group/assignment are highlighted along with several important properties for transformation among the limited
priority assignments. A formal proof is drawn in favor of the least-number priority assignment when tasks are static
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priority schedulable. Finally, a least-number priority assignment algorithm with low time complexity is presented

and its efficiency is verified by the experimental results.

Key words:  real-time system; static priority scheduling; limited priority level; priority assignment; schedulability

test; performance/price ratio
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LNPA (least-number priority assignment).

INPUT: A given task set zand the number of provided priority levels m;
OUTPUT: A limited priority assignment @ or an assertion that the task set is not limited priority feasible.

1. 7=t /* duplicate of the task set */
2. g=m /* g isthe current system priority level */
3. n=length(7)

4. While (n>1)

5. For 7in 7

6. If (schedulable(7,0)

7. A7)=9

8. r*=r*—rj

9. n=n-1

10. End If

11. End For

12. If (n>1)
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13. g=g-1
14. If (g<1)
15. Exit
16. End If
17. End If
18. End
) ) m.
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4 LNPA . 3

Table4 Execution process of LNPA algorithm
4 LNPA
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4.2

1 3 7 10
2 3 8 7 9
3 3 10 78 8
4 3 9 7,8,10 7
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6 2 3 6
7 2 2 3 5
8 2 5 23 4
9 2 6 235 3
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