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Abstract In distributed real-time system, a task activated by the completion of its preceding task
can be modeled as a periodic task with activation jitter. An activation jitter of a task is defined as
the difference between the worst case and the best case response time of its preceding task. Because
the existing approaches assume that the best case response time is much smaller than the actual one,
the activation jitter and the worst case response time of lower priority tasks are overestimated. This
paper proposes a new analysis technique to calculate the best case response time more precisely and
to reduce the activation jitter bounds. The proposed technique obtains the best case response time by
considering the relative phase between tasks. The precise analysis of the activation jitters can reduce
the worst case response time of other tasks and increase the schedulability. The simulation results
show that the proposed analysis technique improves the accuracy of the best case and the worst case
response time up to 40% and 6%, respectively.
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(a) GAP ®23 JF [16] (b) Az AT 2= A7 [17] (¢) INS ej2= Ag [17]

gzt 43"3?} . | # wea |30 7] aea | | #
1 7 250 L 135 19200 1 12 25
2 14 250 2 43 400

2 69 1600

3 10 400 3 103 625
4 30 500 3 119 1600 4 203 10000
5 50 500 4 736 4000 5 1003 16000
6 80 590 5 50 000 6 250 12500
7 90 800
” ” - 6 336 8000
9 50 1000 7 536 8000 (d) Submarine B3 [17]
10 30 2000 8 536 8000 ara A )
11 10 2000 9 536 8000 — A M

12 30 2000 10 536 60000 1 50 100
13 10 2000 11 536 60000 2 9 500
14 10 2000 12 839 120000 3 4 1000
15 30 2000 13 321 400000 4 5 2500
16 10 10000 14 546 1200000 5 3 3000
17 10] 10000 15 2845 1200000 6 2 4000
(e) 44% ©1&-E A% [18] (f) 69% ol &8 FAF 18] (g) 88% ol&& & [18]

A= 4221} i A 4231} 77 o ?227& !
1 2 54 1 6 54 1 3 54
2 6 108 2 6 114 2 10 108
3 16 216 3 5 240 3 28 216
4 30 270 4 64 432 4 14 300
5 4 360 5 30 540 5 72 432
6 12 432 6 45 675 6 110 540
7 10 540 7 72 720 7 36 600

15 675 8 36 900 8 66 900

9 10 1080 9 20 1080 9 20 1080
10 40 1200 10 105 1200 10 40 1200
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