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Abstract Reservation-Extended semaphore, a new synchronization mechanism is proposed to avoid

deadlocks in reusable resources allocation. A reservation-extended semaphore is constituted by two
semaphores to manage resources acquired situation and reserved state respectively. To avoid
deadlocks, tasks must access the reservation-extended semaphore by using PR and VR operations to
acquire, reserve or release a resource. The executing cost are &m) for PR and (1) for VR. The
mechanism can also grant a task to acquire a reserved resource with deadlock free. So, the
reservation-extended semaphore is an effective synchronization mechanism for resources allocation.

Moreover, we have also shown the binary reservation-extended semaphore synchronization mechanism.
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(a) Request one resource type
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(b) Request two resource types
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Fig. 1 Resources request by using PR operation
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Fig. 2 Two tasks request multiple resources
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Fig. 3 A deadlock free system by using reservation-extended semaphores
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(a) An executing sequence of Fig.3
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X X ' XX kX
(b) The reservation-extended semaphores response of (a)
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Fig. 4 An executing sequence and the reservation-extended semaphores responses of Fig.3
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