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. —A)iE: 55 MoRIIO READ TR& KV R MERis
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3. EEFMA(E B register kv caches P RBRZFIAEBRARE—K MEINEEMT
R _iter_layer_registration_regions JREUTFM X5 %; EHZE READ Ei#fEEe, Xt
BNRZEERA get_layer_transfer_geometry 2 compute_block_transfer offsets A X,
R E, FHEN remote_num_blocks UIERITE TS K,

4. MIRECE: FH tests/v1/kv_connector/unit/test_moriio_kv_layout.py, BE=FHE (
AE. XE. MLA X key) BJUTIHEMREBNREITE,; BK
test_moriio_connector.py, B # FakeMoRIIOConnectorWorker WA X #F



kv_cache_config 5%k, Hk#t make test kv _cache_config R ESZH
FullAttentionSpec,

RS
« vlim/distributed/kv_transfer/kv_connector/v1/moriio/moriio_layout.py ({&3k KV 1&£%i;

25| source; FEA core-logic; 55 LayerTransferGeometry, build_layer_to_spec,
is_mla_cache_layer, get_layer_transfer_geometry) : ZOF3E X, EX THAME R
MBI, BEIUAITE. R EITEMIMEEBHRE, BEAN PR HEBERG,

« vlim/distributed/kv_transfer/kv_connector/v1/moriio/moriio_connector.py ({3 KV &
. 25| source; A dependency-wiring; &5 init, _is_mla_cache_layer,
_get_layer_transfer_geometry, _iter_layer registration_regions) : E3FEHEE XM, WS
KA X 350 B RN E M A (e da, X TE B Z kv_cache_config B| worker, in#
BhiA3%, HEE register_kv_caches #n READ {£#3%5 18,

. tests/v1/kv_connector/unit/test_moriio_kv_layout.py (13t BTMR; 25| test; LR
test-coverage; &5 _full_spec, _mla_spec, worker, remote_meta) : ¥ ayE TR
, BET=MEEARNUTITEMREENRBIRIE, ARZOEEBIER,

. tests/v1/kv_connector/unit/test_moriio_connector.py (&3t B5TMR; %3 test; LR
test-coverage) : f£BKT worker By mock FuliRECE, FEHEHEDERE,

XS get_layer_transfer_geometry, compute_block_transfer_offsets,
iter_layer_registration_regions, is_mla_cache_layer, build_layer_to_spec,
register_kv_caches, init(MoRIIOConnectorWorker)

RPERAD B

vlim/distributed/kv_transfer/kv_connector/v1/moriio/moriio_connector.py

FEEBE U, BERARIFM BRI M e, XBEEFERL AL kv_cache_config E|
worker, FINiEBI A%, HEF register_kv_caches #1 READ f&33i% 15,

# I RIER
from vllm.distributed.kv_transfer.kv_connector.v1.moriio.moriio_layout import (
LayerTransferGeometry,
build_layer_to_spec,
compute_block_transfer_offsets,
get_layer_transfer_geometry,
is_mla_cache_layer,
iter_layer_registration_regions,

class MoRIIOConnector(KVConnectorBase_V1):
def __init__(self, vllm_config, role, kv_cache_config):
super().__init__(vllm_config, role, kv_cache_config)
# ... HAwanatt
if role == KVConnectorRole WORKER:
self.connector_worker = MoRIIOConnectorWorker(
vlim_config, self.engine_id, kv_cache_config # # % kv_cache_config



class MoRIIOConnectorWorker:
def __init__(self, vllm_config, engine_id, kv_cache_config):
# ... HAwansatt
self.layer_to_spec = build_layer_to_spec(kv_cache_config) # 32 Z gt
self.kv_cache_shapes = {} # ILEREEFIR
self.block_lens = {} # CLRERBHRKE

def register_kv_caches(self, kv_caches: dict[str, torch.Tensor]):
"R EEM KV EENEXE""
self.kv_caches = kv_caches
# HATFHUAGE RSN
kv_caches_base_addr = []
for layer_name, cache in kv_caches.items():
regions = self._iter_layer_registration_regions(layer_name)
for region, length in regions:
kv_caches_base_addr.append(region.data_ptr())
# SEME| MoRIIO £ ...
self.kv_cache_base_addr = kv_caches_base_addr

def _is_mla_cache_layer(self, layer_name: str) -> bool:
return is_mla_cache_layer(self.layer_to_spec, layer_name)

def _get_layer_transfer_geometry(self, layer_name: str, remote_num_blocks=None):
return get_layer_transfer_geometry(
layer_name, self.kv_caches[layer_name],
self.layer_to_spec, remote_num_blocks

def _iter_layer_registration_regions(self, layer_name: str):
return iter_layer_registration_regions(
layer_name, self.kv_caches[layer_name], self.layer_to_spec

)

tests/v1/kv_connector/unit/test_moriio_kv_layout.py
BTN, BET MEEREN/LATEMRSENRSIRIE, HEZNEEIER,

@staticmethod
def _full_spec(block_size=4):
return FullAttentionSpec(
block_size=block_size, num_kv_heads=2, head_size=3, dtype=torch.bfloat16

def test_separated_kv_layout_uses_kv_axis_zero_and_block_axis_one():
# 2B : [2, num_blocks, block_size, heads, dim]
cache = torch.empty((2, 8, 4, 2, 3), dtype=torch.bfloat16)
worker = _worker({"layer": cache}, {"layer": _full_spec()})
geometry = moriio_layout.get_layer_transfer_geometry(



"layer", cache, worker.layer_to_spec, remote_num_blocks=16
)
assert geometry.block_stride == 24
assert geometry.split_kv_regions
# BIE R H
offsets = moriio_layout.compute_block_transfer_offsets(
"layer", cache, worker.layer_to_spec,
[1, 3], [4, 5], _remote_meta().num_blocks
)
assert offsets == ([48, 144, 432, 528], [192, 240, 960, 1008], [48, 48, 48, 48])

def test_interleaved_kv_layout_uses_block_axis_zero_and_kv_axis_one():
# XEEHF : [num_blocks, 2, block_size, heads, dim]
cache = torch.empty((8, 2, 4, 2, 3), dtype=torch.bfloat16)
geometry = moriio_layout.get_layer_transfer_geometry(
"layer", cache, worker.layer_to_spec, remote_num_blocks=16
)
assert geometry.block_stride == 48
assert not geometry.split_kv_regions

def test_mla_key_only_layout_transfers_one_slab_per_block():
# 3D RIIE A : [num_blocks, block_size, latent_dim]
cache = torch.empty((8, 4, 3), dtype=torch.bfloat16)
worker = _worker({"layer": cache}, {"layer": _mla_spec()})
geometry = moriio_layout.get_layer_transfer_geometry(
"layer", cache, worker.layer_to_spec, remote_num_blocks=16
)
assert geometry.transfers_per_block ==
assert geometry.local_kv_stride is None

def test_mixed_layers_compute_distinct_offsets_per_layer():

#REME: BIEEEmBIMITHE

kv_caches = {
"separated": torch.empty((2, 8, 4, 2, 3), dtype=torch.bfloat16),
"interleaved": torch.empty((8, 2, 4, 2, 3), dtype=torch.bfloat16),
"indexer": torch.empty((8, 4, 3), dtype=torch.bfloat16),

}

worker = _worker(kv_caches, {
"separated": _full_spec(),
"interleaved": _full_spec(),
"indexer": _mla_spec(),

}

offsets_sep = moriio_layout.compute_block_transfer_offsets(
"separated", kv_caches|["separated"], worker.layer_to_spec,
[1, 31, [4, 5], _remote_meta().num_blocks

)

# IR KE A

assert len(offsets_sep[0]) == 4 # 2 blocks x 2 transfers
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