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Abstract We propose a technique for finding the worst case response time (WCRT) of a DMA
request that is needed in the schedulability analysis of a whole real~time system. The technique
consists of three steps. In the first step, we find the worst case bus usage pattern of each CPU task.
Then in the second step, we combine the worst case bus usage patterns of CPU tasks to construct
the worst case bus usage pattern of the CPU. This second step considers not only the bus requests
made by CPU tasks individually but also those due to preemptions among the CPU tasks. Finally, in
the third step, we use the worst case bus usage pattern of the CPU to derive the WCRT of DMA
requests assuming the fixed-priority bus arbitration protocol. Experimental results show that
overestimation of the DMA response time by the proposed technique is within 20% for most DMA
request sizes and that the percentage overestimation decreases as the DMA request size increases.

Key words : real-time system, DMA /O, timing analysis, fixed-priority bus arbitration protocol
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Inputs: MAFA mi, my
Outputs: MAFA m

1. Compute m's first reference, last reference and npis.

AT Al =Fe] DMA 10 875 918 HoF AT 24

npies = 0;
for (i

else

else

=0; 1 < npocks; i++) {
if (m;.first_referencefi] = NULL)

m.first_reference[i] = m.first_reference[i];

m.first_reference[i] = m.first_referencefi];

if (m;.last_reference[i] != NULL)

m.last_referenceli] = m.last_referenceli];

m.last_reference[i] = m;last_referenceli];

if (m;.last_reference[i] = NULL) && (m»first_reference[i] != NULL)

if (m;.last_referenceli] == m;first_referenceli])

Rhistt;
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3. Construct m's z () and z%(9).
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4. Construct 3-piecewise linear function from m's z%(¢) and me's updated z(¢).
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