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def group_and_unify_kv_cache_specs(
kv_cache_spec: dict[str, KVCacheSpec],
) -> list[UniformTypeKVCacheSpecs] | None:
Group the KV cache specs and unify each group into one
UniformTypeKVCacheSpecs.
Currently, this is only used for DeepseekV4.
# RIBF I BAMEM SlidingWindowMLASpec Bkt
if not any(
isinstance(spec, SlidingWindowMLASpec)
for spec in kv_cache_spec.values()

return None

#==FHTI ==
# WRFTAE layer 8 page_size_bytes MR (KE <= 1) ,
# PLEAREE tuple-packing, EIERE None,
# LB A4 page size D HIZEALIE,
page_sizes = {spec.page_size_bytes for spec in kv_cache_spec.values()}
if len(page_sizes) <= 1:
return None
== FEFIELER ==

mla_specs: dict[str, KVCacheSpec] = {}

grouped_swa_mla_specs: dict[tuple[int, int], dict[str, KVCacheSpec]] = (
defaultdict(dict)

)

#3EE: XEBAI (block_size, sliding_window) X SWA B4 4R,

# ¥ C41+C4A Bfn C128A BEEL BRI A,



for name, spec in kv_cache_spec.items():
if isinstance(spec, SlidingWindowMLASpec):
grouped_swa_mla_specs|
(spec.block_size, spec.sliding_window)
J[name] = spec
elif isinstance(spec, MLAAttentionSpec):
mla_specs[hame] = spec

assert len(mla_specs) > 0
mla_uniform_spec = UniformTypeKVCacheSpecs.from_specs(mla_specs)
assert mla_uniform_spec is not None

swa_uniform_specs: list[UniformTypeKVCacheSpecs] = ]

for spec_dict in grouped_swa_mla_specs.values():
uniform_spec = UniformTypeKVCacheSpecs.from_specs(spec_dict)
assert uniform_spec is not None
swa_uniform_specs.append(uniform_spec)

return [mla_uniform_spec, *swa_uniform_specs]

tests/v1/core/test_kv_cache_utils.py

= ANEVDAR A B, BT SWA. &— page size. JB4& page size M7= 4TH,
#1868 IE# B REE3R DeepseekV4 12,

def new_swa_mla_spec(head_size=576, sliding_window=128):
"SR ERER: BAZE—A SlidingWindowMLASpec, ZRIA page_size=576*1*16""
return SlidingWindowMLASpec(
block_size=16,
num_kv_heads=1,
head_size=head_size,
dtype=torch.float32,
sliding_window=sliding_window,

def test_group_and_unify_kv_cache_specs_no_swa_mla_returns_none():
# 3% B AT SlidingWindowMLASpec B, ¥R R 4 Rk
specs = {"mla.0": new_mla_spec(), "mla.1": new_mla_spec()}
assert group_and_unify_kv_cache_specs(specs) is None

def test_group_and_unify_kv_cache_specs_uniform_page_size_returns_none():
# 3F DeepseekV4 2R : JBEET TE MLA folgahE 0 MLA &,
# (EEAMREAK page size, RFRN3 AN DeepseekV4 tuple-packing B&4%,
# NRAEANIA page size KHEE,
mla_spec = new_mla_spec()
swa_spec = new_swa_mla_spec()
assert mla_spec.page_size_bytes == swa_spec.page_size_bytes
specs = {"mla.0": mla_spec, "mla.1": new_mla_spec(), "swa.0": swa_spec}



assert group_and_unify_kv_cache_specs(specs) is None

def test_group_and_unify_kv_cache_specs_mixed_page_size_groups():
# DeepseekV4 Ni&: MLA #17830E B0 MLA B page size K[,
# AFUHAT tuple-packing, AR IERE =4,
mla_spec = new_mla_spec()
swa_spec = new_swa_mla_spec(head_size=1024) # R[E head_size A& page size
assert mla_spec.page_size_bytes |= swa_spec.page_size bytes
specs = {"mla.0": mla_spec, "mla.1": new_mla_spec(), "swa.0": swa_spec}
grouped = group_and_unify_kv_cache_specs(specs)
assert grouped is not None
# N E—AN MLA BR—ANEFHE O MLA 48
assert len(grouped) == 2
layer_names = {name for g in grouped for name in g.kv_cache_specs}
assert layer_names == {"mla.0", "mla.1", "swa.0"}
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