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Design and Implementation of Synchronization for Multithreading Based on Hardware Locks
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(School of Computer Science, National University of Defense Technology,Changsha 410073, China)

Abstract Hardware locks provide the atomic operation mechanism of "load and add one" or "load and subtract one" by
simple load instructions. Firstly, we introduced the implementation of hardware locks in general purpose multi-core
multi-threaded FT processors,and compared with the software lock mechanism, then described the method for synchro-
nization of multi-threading using hardware locks, In the GNU OpenMP runtime library, we designed and implemented

the synchronization mechanism based on hardware locks for FT processors, Finally, we evaluated the performance of

typical OpenMP programs using hardware locks versus using software locks and gave some valuable analysis.
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# define LOCK_ADDRO 0x8F00000000
setx LOCK_ADDR, %11, %12

setx LOCK_ADDR |0x400, %11, %13
setx LOCK_ADDR|0x800, %11, %14
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cmp_thread_sync_inc:

ldx [%14], %11
barrier_wait_sync_inc;

cmp Y%11,64

bne Y%xce, barrier_wait_sync_inc
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cmp_thread_sync_inc:

ldx [ %121, %11

add %11, 1, %13

casxa [ %0127, %11, %13
barrier_wait_sync_inc:

cmp %11, 64

bne % xcc, barrier wait_sync_inc

ldx [%12], %l
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require_lock:

ldx [%14], %15

cmp %15, 0

bne require_lock

nop
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gomp_mutex_t lock __attribute__((aligned(64)))
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typedef struct
{
unsigned total __attribute__((aligned(64)));
unsigned generation;
#if defined USE_HARD_LOCK || defined USE_HARD LOCK_
SINGLE
unsigned long awaited __attribute__((aligned(64)));
#else
unsigned awaited __attribute__((aligned(64)));
# endif

} gomp_barrier_t;
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