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Hardware implementation of a semaphore

The semaphore is an important element of the hardware and the operating system running on it. The operating system protects the hardware resources with semaphores so that the tasks can use the resources mutual excluded.
The usual implementation of a semaphore stores the semaphore flag as one bit in the system's RAM. The main problem with this solution is that the maintain of this bit requires additional system resource, because the semaphore operations must be atomic operations.
The atomic operations of the semaphore can be implemented easier in hardware. More operations can be done in one clock cycle in this case of the implementation.
The paper presents a hardware implementation and simulation of an operating system semaphore, that does not uses the system's RAM, and it's operations are done in one clock cycle.



