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# CPUOffloadingSpec #5532 4 (viim/v1/kv_offload/cpu/spec.py)
class CPUOffloadingSpec(OffloadingSpec):
BLOCK_SIZE_ALIGNMENT = 1 # BRIARXTF, FRAES AHTUAN

def __init__(self, vllm_config: VIimConfig, kv_cache_config: KVCacheConfig):
super().__init__(vllm_config, kv_cache_config)



cpu_bytes_to_use = self.extra_config.get("cpu_bytes_to_use")
if not cpu_bytes_to_use:
raise Exception(
"cpu_bytes_to_use must be specified in kv_connector_extra_config"

world_size = vlim_config.parallel_config.world_size
self.num_blocks = 0
self.kv_bytes_per_offloaded_block = 0
self.cpu_page_size_per_worker = 0

assert kv_cache_config is not None
if kv_cache_config.num_blocks > 0 and world_size > 0:
total_gpu_kv_bytes = sum(t.size for t in kv_cache_config.kv_cache_tensors)
kv_bytes_per_block = (
total_gpu_kv_bytes // kv_cache_config.num_blocks
) * world_size
kv_bytes_per_offloaded_block = kv_bytes_per_block * self.block_size_factor

# & worker T E A/ (LT

self.cpu_page_size_per_worker = kv_bytes_per_offloaded_block // world_size

# FEXFE BB A /N A EEREB] BLOCK_SIZE_ALIGNMENT 8912k
aligned_kv_bytes_per_offloaded_block = round_up(
kv_bytes_per_offloaded_block, self. BLOCK_SIZE_ALIGNMENT

)
self.num_blocks = int(cpu_bytes_to_use) // aligned_kv_bytes_per_offloaded_block

# REXFTEE (TEEEE padding)
self.kv_bytes_per_offloaded_block = aligned_kv_bytes_per_offloaded_block
# B8 manager &

tests/v1/kv_offload/tiering/test_fs_tier.py
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7 O_DIRECT T,

# OMRIEBN KK BIETIXFTHIGKE (tests/v1/kv_offload/tiering/test_fs_tier.py)
def page_aligned_zero_tensor(
num_blocks: int, block_elements: int, dtype: torch.dtype = _DTYPE
) -> torch.Tensor:
page_size = mmap.PAGESIZE
dtype_num_bytes = torch.tensor([], dtype=dtype).element_size()
num_bytes = num_blocks * block_elements * dtype_num_bytes
num_bytes_aligned = num_bytes + page_size # o E—T, ET/ELSRE
t = torch.zeros(num_bytes_aligned, dtype=torch.uint8)

ptr = t.data_ptr()
alignment_offset = ptr % page_size
shift = page_size - alignment_offset # IR B T — /N R



t = t[shift : shift + num_bytes] # BTG HWFX |
return t.view(dtype).view(num_blocks, block_elements)

def page_aligned_rand_tensor(
num_blocks: int, block_elements: int, dtype: torch.dtype = _DTYPE

) -> torch.Tensor:
rand_tensor = _page_aligned_zero_tensor(num_blocks, block_elements)
rand_tensor[:] = torch.rand(num_blocks, block_elements, dtype=dtype)
return rand_tensor
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# SharedOffloadRegion ¥3&E& %k (viim/v1/kv_offload/cpu/shared_offload_region.py)
class SharedOffloadRegion:
BLOCK_SIZE_ALIGNMENT: int = mmap.PAGESIZE # TXF# &, L% spec 3| A

def _init_ (
self,
instance_id: str,
num_blocks: int,
rank: int | None,
kv_bytes_per_block: int, # BEX 72| page_size B9EMNRAN
cpu_page_size: int,
) -> None:
self.page_size = mmap.PAGESIZE
assert kv_bytes_per_block % self.page_size == 0 # B{ETFT

self.num_blocks = num_blocks
self._row_stride = kv_bytes_per_block # #4T—/23k (FiBA worker BY3KIEIELHEIK)
self.total_size_bytes = self.num_blocks * self._row_stride
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