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4, 14k load 842 (worker.py) : FE _handle_request F RAEEFEA group B9 chunk k&
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5. 3R AEMR (test_mooncake_store_prepare_values.py) : B&55% a9 —EKMEN
R B chunk @3, FRAfIEENFRE,

6. *M % worker BTMIR (test_mooncake_store_worker.py) : I&iE store & iXE&{Z23%4A A
H prepare_values BNIERM, FHIARERABRE R,

KB

« vlim/distributed/kv_transfer/kv_connector/v1/mooncake/store/data.py (iR $k3EZ;
25| source; A core-logic; 5 prepare_values, prepare_value) : BoEE, g
prepare_values MEM/ A%, EE prepare_value,

« vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/worker.py (#1& Worker
Kk 285 source; R core-logic; &5 _handle_request) : 182 _handle_request



FIR, T store Zi%f0 load BZ2H KA M ERILIE,

. tests/v1/kv_connector/unit/test_mooncake_store_prepare_values.py (1 Ms; 25|
test; £ test-coverage; 5 _reference_prepare_value, _make_db,
test_prepare_values_matches_reference, test_prepare_value_single_matches_referen
ce) : B, ©WINR prepare_values BYIERAME,

. tests/v1/kv_connector/unit/test_mooncake_store_worker.py (#3k Mixk; 27| test; £
A test-coverage; 145 test_store_sending _thread_prepares_missing_chunks_once_pe
r_group) : FEMIRAF| test_store_sending_thread_prepares_missing_chunks_once_p
er_group, IiF worker EA MR EBILELRZR,

X5 ChunkedTokenDatabase.prepare_value,
ChunkedTokenDatabase.prepare_values, StoreSendingThread._handle_request,
_reference_prepare_value, test_prepare_values_matches_reference,
test_store_sending_thread_prepares_missing_chunks_once_per_group
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vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/data.py
o B, 8 prepare_values MEALESE, EE prepare_value,

def prepare_values(
self,
chunks: Sequence[tuple[int, int]],
block_ids: list[int],
) -> tuple[list[list[int]], list[list[int]], list[int]]:
""Compute memory addresses and sizes for multiple token ranges.
Returns (addr_lists, size_lists, chunk_block_ids), one entry per chunk.
A NumPy mEM/4iTHE, BReR chunk fE3REF .
if not chunks:
return ], [], []
base = np.asarray(self.kv_caches_base_addr, dtype=np.int64)
length = len(self.block_len)
# ¥ B block_len LAEE cache Rk E, EEITEKST]
blen = np.asarray(
[self.block_len[i % length] for i in range(base.shape(0])],
dtype=np.int64,
)
n = len(chunks)
starts = np.fromiter((c[0] for ¢ in chunks), dtype=np.int64, count=n)
spans = np.fromiter((c[1] for c in chunks), dtype=np.int64, count=n) - starts
assert not (spans % self.block_size).any() # FrA B E A H=Z block_size B#(E
# B/ chunk B block_id H&248 token &3 |BatH5E|
bids = np.fromiter(
(block_ids[i] for i in (starts // self.block_size).tolist()),
dtype=np.inté64, count=n,



# I RBITE A AR KN (n_chunks, n_regions)

addrs = base[None, :] + bids[:, None] * blen[None, :]
sizes = blen[None, :] * (spans // self.block_size)[:, None]
# ¥4 Python int #xE5 & AT RDMA SR ZE (& A
return addrs.tolist(), sizes.tolist(), bids.tolist()

vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/worker.py

f&B& _handle_request Zi%, T store &3%fn load B2k A E/LHbabIE,

# 7 store KPR H, # group W& EHR% chunks
chunks_per_group: list[list[tuple[int, int]]] = [
[] for _in self.token_databases
]
for start, end, g_idx in zip(starts, ends, group_indices, strict=True):
chunks_per_groupl[g_idx].append((start, end))
for g_idx, chunks in enumerate(chunks_per_group):
if not chunks:

continue
db = self.token_databases[g_idx]
group_addrs, group_sizes, _ = db.prepare_values(

chunks, block_ids_per _group[g_idx]
)
addrs.extend(group_addrs)
sizes.extend(group_sizes)

# Z R kv B4, EibitE ERATER

tests/v1/kv_connector/unit/test_mooncake_store_prepare_values.py
e, 2®MiR prepare_values BYIEHAME,

def reference_prepare_value(
db: ChunkedTokenDatabase, start: int, end: int, block_ids: list[int]
) -> tuplellist[int], list[int], int]:
""Compute a token range with the original scalar implementation.
YEASETI, & region fEIFITH,
addr_list = []
size_list = ]
block_id = block_ids[start // db.block_size]
length = len(db.block_len)
for index, base_addr in enumerate(db.kv_caches_base_addr):
addr = base_addr + block_id * db.block_len[index % length]
assert (end - start) % db.block_size ==
size = db.block_len[index % length] * cdiv(end - start, db.block_size)
addr_list.append(addr)
size_list.append(size)
return addr_list, size_list, block_id

@pytest.mark.parametrize("num_regions,num_block_lens", [(96, 96), (96, 2), (1, 1)])



def test_prepare_values_matches_reference(num_regions: int, num_block_lens: int):
db = _make_db(num_regions, num_block_lens)
rng = random.Random(0)

n_blocks = 300

block_ids = [rng.randrange(0, 1 << 20) for _ in range(n_blocks)]
chunks = []

b=0

while b < n_blocks - 4:
span = rng.choice([1, 1, 1, 2, 4])
chunks.append((b * BLOCK_SIZE, (b + span) * BLOCK_SIZE))
b += span + rng.choice([0, 1])
addrs, sizes, bids = db.prepare_values(chunks, block_ids)
assert len(addrs) == len(sizes) == len(bids) == len(chunks)
for (start, end), addr, size, bid in zip(chunks, addrs, sizes, bids):
ref_addr, ref_size, ref_bid = _reference_prepare_value(
db, start, end, block_ids
)
assert addr == ref_addr
assert size == ref_size
assert bid == ref_bid
# Native bindings require Python ints rather than numpy scalars.
assert all(type(a) is int for a in addr)
assert type(bid) is int
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