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Abstracts The software of the midclass commuter flight simulation is running on multiprocessor/multitasking

environment.

The software is consist of tasks which are periodically alive at a given interval. Each task

communicates via shared memory. The data shared by tasks is divided by several block. Only one task, called
producer, can produce data for a data block but several tasks, called consumers, can read data from the data
block. Double buffer and conditional flag are used to implement a mutual exclusion which prevents the producer
and consumers from accessing the same data block simultaneously.
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Fig. 1. Simulator computer system
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Fig. 2. Diagram of tasks in target computers
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Fig. 3. Shared memory structure for mutual exclusion
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Producer Side:
Initialization of shared memory:

Write Initial Data to sh_mem[0],
prod_index = 1,
for i=0 to n

cons_index[i] = -1

Data Update:

while LOOP for wait_flag == set
Reset wait_flag.
for i=0 to n
if (prod_index == cons_index(i])
Set wait_flag.
Break for loop.
End of while LOOP,

Set task priority to the highest.
Update data in sh_mem[prod_index].
Take 1's complement of prod_index.
Restore original task priority,

i~th Consumer Side:

Data Read:

Set task priority to the highest.
cons_index[i] = 1’s comlement of prod_index

Copy data from sh_mem{cons_index[i]]
cons_index[i] = -1
Restore original task priority
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Fig. 4. Mutual exclution primitive
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Fig. 4. Shared memory structure for mutual exclusion of
multi-block data buffer
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