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def unify_kv_cache_spec_page_size(kv_cache_spec: dict[str, KVCacheSpec]) -> dict[str,
KVCacheSpec]:
Unify the page size of the given KVCacheSpec. If all layers have the same
page size, return the original spec. Otherwise, unify by increasing block_size
for layers with smaller page size. Two cases cannot be unified by block_size
dlone and pad their physical page instead: Mamba layers, whose page size comes
from state shapes and is independent of block_size; and attention layers whose
page does not evenly divide the maximum and whose backend opts in via
“"AttentionSpec.indexes_kv_by_block_stride™ .
page_sizes = {layer.page_size_bytes for layer in kv_cache_spec.values()}
if len(page_sizes) <= 1:
return kv_cache_spec

max_page_size = max(page_sizes)
new_kv_cache_spec = {}
for layer_name, layer_spec in kv_cache_spec.items():
if layer_spec.page_size_bytes == max_page_size:
new_kv_cache_spec[layer_name] = layer_spec
elif isinstance(layer_spec, MambaSpec):
# MambaSpec BITLE A/NERSHRRE, B block_size 4BiK
# £/ page_size_padded 43 7L ER 7 B & A T i1 A/
new_spec: KVCacheSpec = replace(layer_spec, page_size_padded=max_page_size)
assert new_spec.page_size_bytes == max_page_size
new_kv_cache_spec[layer_name] = new_spec
else:
layer_page_size = layer_spec.page_size_bytes
if max_page_size % layer_page_size == 0:
ratio = max_page_size // layer_page_size



new_block_size = layer_spec.block_size * ratio
new_spec = replace(layer_spec, block_size=new_block_size)
elif (isinstance(layer_spec, AttentionSpec) and
layer_spec.indexes_kv_by_block_stride):
new_spec = replace(layer_spec, page_size_padded=max_page_size)
else:
raise NotImplementedError(
f'Layer {layer_name}: page size is not divisible by the "
"maximum page size and cannot be padded. Padding is only "
"supported for attention layers whose backend indexes KV "
"pages by the block stride (indexes_kv_by block_stride is True)."
)
assert new_spec.page_size_bytes == max_page_size
new_kv_cache_spec[layer_name] = new_spec
return new_kv_cache_spec
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Fr8EIMHER R K test_unify kv _cache spec_page size_mamba, BE Issue F= KL
Mamba TUEEZZIR, kG S EHERERL,

def test_unify_kv_cache_spec_page_size_mambal():
"""Regression test for https://github.com/vlim-project/vlim/issues/43626.

MambaSpec's page_size_bytes is determined by its state shapes and does not
change with block_size, so unify_kv_cache_spec_page_size must pad the Mamba
page instead of scaling its block_size.
#3751 BEIAER (Mamba + full attention, 16KB 35F ) + BEEE (32KB)
# 1B SYEIK block_size, 1B page_size_bytes &%, fikk AssertionError
mamba_spec = new_mamba_spec() # page_size _bytes = 16384
main_attn_spec = new_kv_cache_spec() # page_size_bytes = 16384
draft_attn_spec = new_kv_cache_spec(num_kv_heads=4) # page_size_bytes = 32768
unified = kv_cache_utils.unify_kv_cache_spec_page_size(
{

"mamba_layer": mamba_spec,

"main_attn_layer": main_attn_spec,

"draft_attn_layer": draft_attn_spec,

)

# Mamba TUEAMIAZ, block_size fRIFRE

assert unified["mamba_layer"].page_size_bytes == 32768

assert unified["mamba_layer"] .page_size _padded == 32768

assert unified["mamba_layer"].block_size == mamba_spec.block_size

# EFRREENYEIK block_size —

assert unified["main_attn_layer"] .page_size_bytes == 32768

assert unified["main_attn_layer"] .block_size == 2 * main_attn_spec.block_size
# ERAFRATENELRE

assert unified["draft_attn_layer"] == draft_attn_spec



# %% 2: Mamba TTiE BERFEER, BREAIFRANE
padded_mamba_spec = new_mamba_spec(
shapes=((2, 256), (3, 32, 32)), page_size_padded=16384
)
assert padded_mamba_spec.page_size_bytes == 16384
unified = kv_cache_utils.unify_kv_cache_spec_page_size(
{
"mamba_layer": padded_mamba_spec,
"draft_attn_layer": draft_attn_spec,

)
assert unified["mamba_layer"].page_size_bytes == 32768
assert unified["mamba_layer"] .page_size_padded == 32768

# 3% 3: Mamba TUE RN REERJZATE (24576 % 32768 1= 0), HRER
odd_mamba_spec = new_mamba_spec(shapes=((6144,),))
assert odd_mamba_spec.page_size_bytes == 24576
unified = kv_cache_utils.unify_kv_cache_spec_page_size(
{
"mamba_layer": odd_mamba_spec,
"draft_attn_layer": draft_attn_spec,

)

assert unified["mamba_layer"].page_size_bytes == 32768

# %5 4 FREIEBRTENANYE NotImplementedError
with pytest.raises(NotImplementedError):
kv_cache_utils.unify_kv_cache_spec_page_size(
{
"attn_layer": new_kv_cache_spec(block_size=24), # 24576

"draft_attn_layer": draft_attn_spec, # 32768

# %% 5 fTARTLEA/MER, REJR spec
specs = {
"mamba_layer": new_mamba_spec(),
"attn_layer": new_kv_cache_spec(),
}

assert kv_cache_utils.unify_kv_cache_spec_page_size(specs) is specs
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