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When multiple communication groups share a single global MemPool, memory blocks
released by one group's comm may be reused by another group's comm. However,
symmetric memory requires buffers to be registered with a specific ncclComm via
ncclCommWindowRegister. Reusing memory across groups causes the registration to
be associated with the wrong communicator. So redesign symmetric memory allocator
to defer NCCL window registration from allocation-time to context exit-time. (from PR
body)
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static std::vector<Segment> g_segments;
static std::mutex g_segment_mutex;

/] A communicator 89 TF —AMEFEMKSI
static std::unordered_map<uintptr_t, size_t> g_comm_registration_index;
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void* nccl_alloc_plug(size_t size, int device, void* stream) {
void* ptr;
NCCLCHECK(ncclMemAlloc(&ptr, size));
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track_segment(ptr, size);
return ptr;

/] SEMPTA RIEMELB|$E E communicator
int nccl_allocator_register_segments_with_comm(uintptr_t comm_ptr) {
std::lock_guard<std::mutex> lock(g_segment_mutex);
/] 3RBGZ comm BT —NMEEM R (BRIA 0)
size_t& start_idx = g_comm_registration_index[comm_ptr];
/] AGEM B LR R FTIE A0 B
for (size_t i = start_idx; i < g_segments.size(); ++i) {
auto& seg = g_segmentslil;
ncclComm_t comm = (ncclComm_t)(comm_ptr);
ncclWindow_t win;



NCCLCHECK(ncclCommWindowRegister(
comm, seg.ptr, seg.size, &win, NCCL_WIN_COLL_SYMMETRIC));

}
start_idx = g_segments.size();

return 0;

}

# Python 3%: _ exit_ BF3ERSEM
class SymmetricMemoryContext:
def __enter_ (self):
# ... MHBILEF MemPool, KERE
return self

def _exit_ (self, exc_type, exc_val, exc_tb):
if not self.exited:
# O EREREEM B M BT communicator
self._register_segments_for_comm()
self.exited = True

def register_segments_for_comm(self):

#E3Y ctypes A C++ TMETER, RIFMA comm BIRFME

global _register_func

# register_func BRI E4FE nccl_allocator_register_segments_with_comm
ret = register_func(self._comm_ptr)

assert ret == 0, f"Register segments failed with error code {ret}"
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