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class SharedOffloadRegion:
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def _init_ (
self,
instance_id: str,
total_size_bytes: int,
num_blocks: int,
rank: int | None,
num_workers: int,



cpu_page_size: int,
) -> None:
self.page_size = mmap.PAGESIZE
self.total_size_bytes = total_size_bytes
self.mmap_path = f"/dev/shm/vlim_offload_{instance_id}.mmap"
self._creator = False # X ¥ b T/EH B2 XX ATrue
self.num_blocks = num_blocks
self.rank = rank
# REMRPE: —1T = A TEEX— N RAVEE
self._row_stride = cpu_page_size * num_workers
if rank is not None:
# W TEEEGNRITANRSE TV IRGE
self._worker_offset = rank * cpu_page_size
try:
# HfthplZ — RAE—ANIIEER
self.fd: int | None = os.open(
self.mmap_path, 0s.O_CREAT | 0s.0_EXCL | 0s.0_RDWR, 00600
)
os.ftruncate(self.fd, self.total_size_bytes)
self._creator = True
logger.info(
"Created mmap file %s (%.2f GB)",
self.mmap_path,
self.total_size_bytes / 1e9,
)
except FileExistsError:
self.fd = os.open(self.mmap_path, 0s.O_RDWR)
_wait_for_file_size(self.fd, self.total_size_bytes) # 4% X f A /INA S| TR
logger.info("Opened existing mmap file %s", self.mmap_path)

self.mmap_obj: mmap.mmap | None = mmap.mmap(
self.fd,
self.total_size_bytes,
flags=mmap.MAP_SHARED,
prot=mmap.PROT_READ | mmap.PROT_WRITE,
)
# A T i AANE 17 1]
_MADV_POPULATE_WRITE = getattr(mmap, "MADV_POPULATE_WRITE", 23)
if rank is not None:
# RPEAZL TN E
worker_offset = rank * cpu_page_size
for block in range(num_blocks):
raw_offset = block * self._row_stride + worker_offset
aligned_offset = (raw_offset // self.page_size) * self.page_size
end = raw_offset + cpu_page_size
aligned_length = end - aligned_offset
self.mmap_obj.madvise(
_MADV_POPULATE_WRITE, aligned_offset, aligned_length



else:
# FTorankE AR 7D EAN K
self.mmap_obj.madvise( MADV_POPULATE_WRITE, 0, self.total_size_bytes)

self._base = torch.frombuffer(memoryview(self.mmap_obj), dtype=torch.int8)
self._views: list[torch.Tensor] = ]
self.is_pinned: bool = False
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def compute_sub_block_ptrs(
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block_size_factor: int,
output: np.ndarray,
tensor: torch.Tensor,
skip_count: int = 0,

T E A ERIDH-FIRF T,
FANREADblock_size_factorNF3k, FIRjEIFEFT N
base_ptr + b * row_stride + j * sub_block_size
Hsub_block_size = tensor.shape[1] // block_size_factor (GPUREA/]N) »
XALTE T ATH A% Fblock _size_factor * sub_block_sizet§TK & (nIEELCPUKE) .
assert skip_count < block_size_factor
num_sub_blocks = len(output)
base_ptr = tensor.data_ptr()
row_stride = tensor.stride(0)

if block_size_factor == 1:
#PREEAZ: 1S, BREFRTE

output[:] = base_ptr + block_ids[:num_sub_blocks]

*

row_stride
return

# MEMAY R, EH Tblock_size_factor > 1
assert tensor.shape[1] % block_size_factor ==
sub_block_size = tensor.shape[1] // block_size_factor
sub_offsets = np.arange(block_size_factor, dtype=np.inté64) * sub_block_size
# (num_blocks, 1) + (1, block_size_factor) -> (num_blocks, block_size_factor)
all_ptrs = (
base_ptr + block_ids.astype(np.inté4)[:, np.newaxis] * row_stride
) + sub_offsets[np.newaxis, :]
# B FFF R A skip_count/# ¥t
flat = all_ptrs.ravel()
output[:] = flat[skip_count : skip_count + num_sub_blocks]
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