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Implementations of Synchronization and Communication
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Abstract A hardware semaphore module is designed to support the synchronization primitives, such as
mutex and barrier. Compared with the atomic instruction realization, the method executes efficiently and uses
fewer instructions. Based on the structure of scratch-pad memory, a shared program memory with two addressing
mode of absolute address mapping and virtual address mapping is designed to implement instruction space sharing,
resulting in higher utility of memory. The result of FPGA simulation demonstrates that, the performance of the

proposed design can achieve speed-up 14.7% compared with traditional shared L2 caches.
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#define semaphore(id,pv) (* (char *)(0x302000 +(id<<4)+pv ))
#define sem_V 0 //up

#define sem_P 1 // down

#define sem_id_6 6 // shared resource: 1/0

DSPO: DSP1:
i=semaphore(sem_id_6,sem_P);i=semaphore(sem_id_6,sem_P);
PRINT(“Hello,DSP0”); PRINT(“Hello,DSP1”);
i=semaphore(sem_id_6,sem_V);i=semaphore(sem_id_6,sem_V);
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#define semaphore(id,pv) (* (char *)(0x302000 +(id<<4)+pv ))
#define sem_V 0
#define sem_P 1
#define_sem_CNT _read 3 // get semphore counter
#define sem_id_7 7 Il shared resource: Barrier
DSPO0-2: DSP3:
i=semaphore(sem_id_7,sem_P);while(true) {

i=semaphore(sem_id_7,sem_CNT_read);
if( i==-3) break;

H value

i=semaphore(sem_id_7,sem_V);
i=semaphore(sem_id_7,sem_V);
i=semaphore(sem_id_7,sem_V);
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