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core-logic; &5 MLATokenToKVPoolHost.init_kv_buffer) : MLA host pool &
page_first/page_first_direct 1 /8'E & RIAFHKLE X 55
python/sglang/srt/mem_cache/memory_pool_host.py (13 R#&EM; 35| source; HEA
core-logic; 5 DeepSeekV4PagedHostPool, DeepSeekV4StateHostPool) :
DeepSeek V4 # paged 5 state host pool EEH layer TURE XF5F,
python/sglang/srt/mem_cache/pool_host/mamba.py (£ host ith; 2% source; EH!
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python/sglang/srt/environ.py (13t ¥F3EEE; K% source; A configuration; 5
SGLANG_HICACHE_HOST _REGISTER_CHUNK_GB) : 3| AFTHEL E RBIRG| oK/, &
fTAFRANE,

python/sglang/srt/mem_cache/pool_host/dsa.py (3 host H; K% source; £E&
core-logic; &% DSAlndexerPoolHost) : DSA indexer &5 ik B —EtufE s
E A,

XS _cuda_host_register, cuda_host_unregister_ranges,
MHATokenToKVPoolHost.init_kv_buffer, MHATokenToKOnlyPoolHost.init_kv_buffer,
AsymmetricMHATokenToKVPoolHost.init_kv_buffer,
MLATokenToKVPoolHost.init_kv_buffer, MambaPoolHost.init_kv_buffer,

DeepSeekV4PagedHostPool.init, DeepSeekV4StateHostPool.init,
DSAIndexerPoolHost.init_kv_buffer
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python/sglang/srt/mem_cache/pool_host/common.py
APOEMAZEBATE, 3 granularity X455, SEEIER. EREFHEREK



def _cuda_host_register(

buffer: torch.Tensor, registration_granularity_bytes: int | None = None
) -> None:

"ABRSEM host N7, #HEOR cudaHostRegister AN K,

f& N registration_granularity_bytes (GB#HE#ENTHETH) K, BK/N&
M T X FEZAE N EEE, RIE— NN ASERAEM X 8],
cudart = torch.cuda.cudart()
base = buffer.data_ptr()
total = buffer.numel() * buffer.element_size()
chunk_limit_bytes = (
max(envs.SGLANG_HICACHE_HOST _REGISTER_CHUNK_GB.get(), 1) * 1024**3

# REIETA: AMEAER—REMEA buffer, £ layer-first SRAMF,
chunk_bytes = total
if registration_granularity_bytes is not None:
if registration_granularity_bytes <= 0:
raise ValueError(
"registration_granularity_bytes must be positive, got "
f"{registration_granularity_bytes}"
)
if registration_granularity_bytes > chunk_limit_bytes:
raise ValueError(
"Host registration granularity exceeds the configured chunk limit: "
f'"granularity={registration_granularity_bytes}, "
f'"chunk_limit={chunk_limit_bytes}"
)
# M TEREES| page WENEHME, BE—TERNR,
chunk_bytes = (
chunk_limit_bytes // registration_granularity_bytes
) * registration_granularity_bytes

registered_ranges: list[tuple[int, int]] = []
try:
offset = 0
while offset < total:
size = min(chunk_bytes, total - offset)
ptr = base + offset
rc = int(cudart.cudaHostRegister(ptr, size, 0))
if rc !1=0:
raise RuntimeError(
f'cudaHostRegister failed (rc={rc}, "
f"{cudart.cudaGetErrorString(rc)}) at offset={offset} "
f'size={size} (total={total}, chunk_limit={chunk_bytes}); "
f'host buffer is not pinned and device transfers may "
f'silently return stale data."



registered_ranges.append((ptr, size))
offset += size

# IEFREAIMEL; CUDA £ cudaHostUnregister Uk E| & sk 4t ,
setattr(buffer, _CUDA_HOST _REGISTERED RANGES_ATTR, registered_ranges)
except Exception:
# W EUR BRI MR, e B8 T4 pinned B9 host W&
remaining_ranges = _cuda_host_unregister_ranges(
cudart, registered_ranges, operation="registration rollback"

)

if remaining_ranges:

setattr(buffer, _CUDA_HOST_REGISTERED_RANGES_ATTR, remaining_ranges)
raise

test/registered/unit/mem_cache/test_hicache_host_register.py

412 41TH13E CPU B2, A fake cudart BE 0B A, FHE. ERMEMRE granularity BE
, BACRZ B IERM I T BRE,

class _FakeCudart:

"1 CUDA runtime, B EMAEH AR IFFEALK, "

def _init_ (self, fail_on_registration: int | None = None):
self.registrations = []
self.unregistrations = ]
self.fail_on_registration = fail_on_registration

def cudaHostRegister(self, ptr: int, size: int, flags: int) -> int:
self.registrations.append((ptr, size, flags))
# 2 NRORRARERIRG 1, ATRIEERERZ,
if len(self.registrations) == self.fail_on_registration:
return 1
return 0

def cudaHostUnregister(self, ptr: int) -> int:
self.unregistrations.append(ptr)
return 0

def cudaGetErrorString(self, rc: int) -> str:
return "injected error"

class TestHiCacheHostRegister(unittest.TestCase):

def test_page_first_direct_mla_uses_page_registration_granularity(self):
# 33 mock JEA ALLOC_MEMORY_FUNCS, F#%% init_kv_buffer 1£%
# alloc_func By registration_granularity_bytes £%2 % E#i,
pool = MLATokenToKVPoolHost.__new_ (MLATokenToKVPoolHost)
pool.layout = "page_first_direct"
pool.page_num = 4
pool.layer_num = 3



pool.page_size = 2

pool.kv_cache_dim =5

pool.dtype = torch.float16

pool.device_pool = SimpleNamespace(device="cuda")
pool.device = "cpu”

pool.pin_memory = True

pool.allocator = object()

alloc = mock.Mock(return_value=object())

with mock.patch.dict(mla_pool_host. ALLOC_MEMORY_FUNCS, {"cuda": alloc}):
pool.init_kv_buffer()

# HABKIE = page_size * layer_num * kv_cache_dim * dtype.itemsize,
self.assertEqual(
alloc.call_args.kwargs|["registration_granularity_bytes"],

* *

pool.page_size * pool.layer_num * pool.kv_cache_dim * pool.dtype.itemsize,

)
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