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Native KV offloading currently multiplies every cache group's token span by the DCP
world size, which is correct for attention KV (sharded across DCP ranks) but incorrect
for Mamba state (replicated). This causes offload keys to associate with wrong Mamba
state blocks, leading to restoration of recurrent state from an earlier boundary upon
cache hit. The PR author states: '"With 16 token attention and Mamba blocks under
DCP=2, the current configuration derives 32 tokens per block for both groups. The
correct spans are 32 tokens for attention and 16 tokens for Mamba.'
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# vllm/distributed/kv_transfer/kv_connector/v1/offloading/config.py

from vlim.v1.kv_cache_interface import (
AttentionSpec,
FullAttentionSpec,
MLAAttentionSpec,

def build_offloading_config(
vlim_config: "VlIImConfig",
kv_cache_config: "KVCacheConfig",
) -> OffloadingConfig:
""Translate vLLM configuration into the native offloading boundary.
#.. (HRAERD) ..

parallel_config = vlim_config.parallel_config

# EBMBE . XX AttentionSpec FE M DCP 45Kk |
# Mamba 3BT E ABREFRLE block_size
groups = tuple(
OffloadingGroupConfig(
tokens_per_block=(
group.kv_cache_spec.block_size
*(
parallel_config.decode_context_parallel_size
if isinstance(group.kv_cache_spec, AttentionSpec)
else 1

).

layer_names=tuple(group.layer_names),



for group in kv_cache_config.kv_cache_groups

)
#.. (BERE) ..

tests/v1/kv_connector/unit/offloading_connector/test_config.py
MAR XA, #iE TR AR GE B MBI REFFZONRAR, BEREEETHRELRSE),

# tests/v1/kv_connector/unit/offloading_connector/test_config.py

# WBHREK . BIE—NEE FullAttention 2 Mamba B8 & KVCacheConfig
def _make_mamba_hybrid_kv_cache_config() -> KVCacheConfig:
return KVCacheConfig(
num_blocks=4,
kv_cache_tensors=][],
kv_cache_groups=[
# Attention 28 : EFHBRIA block_size (16)
KVCacheGroupSpec(['full_layer"], _full_attention_spec()),
# Mamba 2B : ¥8E block_size=16, mamba_cache_mode="align"
KVCacheGroupSpec(
["mamba_layer"],
MambaSpec(
block_size=16,
shapes=((1, 1),),
dtypes=(torch.float32,),
mamba_cache_mode="align",

# BoWliR - B DCP R4EHK Attention 48
def test_dcp_scales_attention_but_not_mamba_group_blocks():
# DCP=2, TP=2
config = _make_vlim_config(
tensor_parallel_size=2, decode_context_parallel_size=2

)

config.speculative_config = None

offloading_config = build_offloading_config(
config, _make_mamba_hybrid_kv_cache_config()

# Attention 4R : block_size * DCP = 16 * 2 = 32
# Mamba 4 : block_size * 1 = 16
assert tuple(
group.tokens_per_block for group in offloading_config.groups

) == (32, 16)
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scheduler_config = SchedulerOffloadConfig.from_spec(
MockOffloadingSpec(offloading_config),
config,

_make_mamba_hybrid_kv_cache_config(),
)

mamba_group = scheduler_config.kv_group_configs[1]
assert mamba_group.alignment_chunk_count ==
assert [
chunk_idx
for chunk_idx in range(4)
if is_store_reachable_swa_chunk(
chunk_idx,
4,
mamba_group.alignment_chunk_count,
mamba_group.sliding_window_size_in_chunks,
mamba_group.is_eagle_group,

)
==[1, 3]
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