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XPEMS . _init_write_back_staging_buffers, backup_from_device_all_layer,
_jit_hicache_staged_module, can_use_write_back_jit_kernel, start_writing,
_cpu_staged_If_pf copy, _cpu_staged_mha_If_pf copy, _cpu_jit_one_layer_mha_copy,
_cpu_jit_one_layer_mla_copy, _cpu_per_layer_pf_If_copy
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python/sglang/srt/mem_cache/memory_pool_host.py

MBI XA, NFTA RS MERRI can_use_write_back_jit #x&fn staged BHEFX,
FNHE | B2 NS,

# python/sglang/srt/mem_cache/memory_pool_host.py
# AL MHATokenToKVPoolHost A, B = _init_write_back_staging_buffers f05 EEKZEE

class MHATokenToKVPoolHost(BaseHostKVCache):

def _init_write_back_staging_buffers(self):
# VR EFEETXBE, BRIAXE
self.staging_page_capacity = 0
self.staging_token_capacity = 0
self.staging_k_buffer = None
self.staging_v_buffer = None
self.can_use_write_back_jit = False

# RA page_first # /5 B3E NPU/XPU/MPS Z &R 2 A staged 5 E
if self.layout != "page_first" or (_is_npu or _is_xpu or _is_mps):
return

# M Z T BEME staged JIT kernel, &3k element_size % 16 == 0
self.can_use_write_back_jit = _is_cuda and can_use_write_back_jit_kernel(
element_size=self.element_dim * self.dtype.itemsize,
)
if not self.can_use_write_back_jit:
return

# AEC staged buffer, K/NA—A chunk (_WRITE_BACK_STAGING_PAGE_CHUNK) 3&IX
page_size
self.staging_page_capacity = min(

self.page_num, _WRITE_BACK_STAGING_PAGE_CHUNK
)
self.staging_token_capacity = self.staging_page_capacity * self.page_size
self.staging_k_buffer = torch.empty(

(self.staging_token_capacity, self.layer_num, self.element_dim),

dtype=self.dtype,

device=self.device,

)
self.staging_v_buffer = torch.empty_like(self.staging_k_buffer)

def backup_from_device_all_layer(



self, device_pool, host_indices, device_indices, backend="kernel"

#... Hihox ...
elif self.layout == "page_first":
# #IF can_use_write_back_jit ¥%&3F JIT staged F 238 A B2
if self.can_use_write_back_jit:
# AR staged BE JIT &K, EREEEHRX
jit_transfer_hicache_all_layer_staged_If pf(
k_ptr_src=device_pool.k_data_ptrs,
v_ptr_src=device_pool.v_data_ptrs,
src_indices=device_indices,
dst_indices=host_indices,
staging_k=self.staging_k_buffer,
staging_v=self.staging_v_buffer,
dst_k=self.k_buffer,
dst_v=self.v_buffer,
page_size=self.page_size,
)
else:
# ERFZRE copy HAA KR
self._backup_from_device_per_layer_general(
device_pool, host_indices, device_indices

)

test/registered/unit/mem_cache/test_hicache_staged_write_back_dispatch.p
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# test/registered/unit/mem_cache/test_hicache_staged_write_back_dispatch.py
# CPU ##L staged 5 B N R HRHA

def _cpu_staged_If_pf_copy(
src_registry,
*
ptr_src,
src_indices,
dst_indices,
dst,

* %

# "src_registry" 2—/NNFH#, key N ptr TTAh, value AEF|E
src_layers = src_registry[_ptr_key from_tensor(ptr_src)]
src_indices = src_indices.to(dtype=torch.int64, device="cpu")
dst_indices = dst_indices.to(dtype=torch.intb64, device="cpu")
for layer_id, src in enumerate(src_layers):

dst[dst_indices, layer_id] = src[src_indices]

class TestHiCacheStagedWriteBackDispatch(unittest.TestCase):



def _patched_transfers(self, src_registry=None):
# RE—2H mock.patch, FEILH JIT REKERA CPU M
staged_side_effect = None
if src_registry is not None:
staged_side_effect = lambda **kwargs: _cpu_staged_If _pf _copy(
src_registry, **kwargs
)
return (
mock.patch(
f"{MEMORY_POOL_HOST_MODULE}.jit_transfer_hicache_all_layer_staged_If pf",
side_effect=staged_side_effect,
),
# ... HAth mock ...
)

python/sglang/jit_kernel/hicache.py
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# python/sglang/jit_kernel/hicache.py
# FIGHY staged ARIRANER R AT R £X

@cache_once
def _jit_hicache_staged_module(
*, element_size: int, unroll: int, block_quota: int
) -> Module:
args = make_cpp_args(
element_size,
unroll,
block_quota,
1024, # num_threads, AR FZEIAE
)
return load_jit(
"hicache_staged", # M tHEkE, BRE THEHIPR
*args,
cuda_files=]
"kvcacheio/staged_write_back.cuh", # R#4Ri%¥ staged X kernel
1.
cuda_wrappers=|
("launch_all_If_pf_staged",
f"&HiCacheStagedWriteBackKernel<{args}>::run_all_If_pf_staged"),
("launch_all_mla_If_pf staged",
f'&HiCacheStagedWriteBackKernel<{args}>::run_all_mla_If_pf_staged"),

def can_use_write_back_jit_kernel(

*



element_size: int,
unroll: int | None = None,
block_quota: int | None = None,
) -> bool:
logger = logging.getlLogger(__name_)
#XFERMN 128 FHHEAN 16 Y, FEZ element_size 7TH

if element_size % 16 = 0:

logger.warning(f'unsupported {element_size=} for staged JIT kernel")
return False

try:
unroll = unroll or _default_unroll(element_size)
block_qguota = block_quota or DEFAULT_BLOCK_QUQOTA
_jit_hicache_staged_module(
element_size=element_size,
unroll=unroll,
block_quota=block_quota,

)
return True

except Exception as e:

logger.warning(f"Failed to load staged JIT HiCache kernel: {e}")
return False
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