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vlim/v1/worker/utils.py

R BGEE S BPXT Triton kernel AKX #F per-segment TLEA/N, BT KVBlockZeroer
IR 1Z 3RS NIR T ERIE LM,

# — Triton kernel Bk : M%mFHE & PAGE_SIZE_EL BRABATH per-segment pn#k —
@triton.jit
def zero_kv_blocks_kernel(
seg_addrs_ptr,
seg_page_sizes_ptr, # ##E: HSMNEATEA/N (int32 elements)
block_ids_ptr,
n_blocks,
N_SEGS: tl.constexpr,
MAX_CHUNKS: tl.constexpr, # &#: PAGE_SIZE_EL: FrAEE T &K chunks #X
BLOCK_SIZE: tl.constexpr,

pid = tl.program_id(0)
work_per_block = N_SEGS * MAX_CHUNKS
block_index = pid // work_per_block
if block_index >= n_blocks:
return
remainder = pid % work_per_block
seg_index = remainder // MAX_CHUNKS
chunk_index = remainder % MAX_CHUNKS
#IEITERMBLATERNTTE AN, FLARERT
page_size_el = tl.load(seg_page_sizes_ptr + seg_index)
if chunk_index >= page_size_el // BLOCK_SIZE:
return # chunk HBHIZEESERE, #AERE



block_id = tl.load(block_ids_ptr + block_index)
seg_addr = tl.load(seg_addrs_ptr + seg_index)
ptr = tl.cast(seg_addr, tl.pointer_type(tl.int32))
offset = (
block_id.to(tl.inté64) * page_size_el.to(tl.int64)
+ chunk_index.to(tl.int64) * BLOCK_SIZE
)
cols = tl.arange(0, BLOCK_SIZE).to(tl.int64)
tl.store(ptr + offset + cols, tl.zeros([BLOCK_SIZE], dtype=tl.int32))

# -— KVBlockZeroer ##ft: Uk& per-segment TUHE K/]N —
class KVBlockZeroer:
def __init_ (self, device, attn_groups_iter, kernel_block_sizes, cache_dtype, static_forward_
context, runner_only_attn_layers=None):
self.device = device
self._meta: tuple[torch.Tensor, torch.Tensor, int, int, int] | None = None # 5 Jo4R
if runner_only_attn_layers is None:
runner_only_attn_layers = set()
seen_ptrs: set[int] = set()
seg_addrs: list[int] = []
sed_page_sizes: listlint] = [] # BRJRE %K page_size_el: int | None
for group in attn_groups_iter:
spec = group.kv_cache_spec
if not isinstance(spec, FullAttentionSpec):
continue
# ... IT& kernel_block_el, cur_page_el ...
# FEMES—TEAN, RAKE
seg_page_sizes.append(cur_page_el)
# JF43E max_chunks = max(seg_page_sizes) // block_size

tests/v1/worker/test_kv_block_zeroer.py

FIG IR A TUE AN E TR, FAEREMBAZERE; RN EFNAEMREE _meta #
o

@pytest.mark.skipif(not torch.cuda.is_available(), reason="CUDA required")
def test_non_uniform_page_sizes():

"AANREARRTUE AR/ (I8 MLA + DSA indexer), """

device = torch.device("cuda")

num_blocks = 4

page_size_a = 10496 # int32 elements

page_size_ b = 2112

storage_a = torch.ones((num_blocks, page_size_a), dtype=torch.int32, device=device)
storage_b = torch.ones((num_blocks, page_size_b), dtype=torch.int32, device=device)

zeroer = KVBlockZeroer.__new__ (KVBlockZeroer)
zeroer.device = device



seg_page_sizes = [page_size_a, page_size_b]
max_ps = max(seg_page_sizes)
# BRI R HI BLOCK_SIZE: FrAmMEmA/NS 2 (EETFH&/IME, THEE 1024
def largest_power_of_2_divisor(n):
return n & -n
blk_size = min(min(largest_power_of_2_divisor(ps) for ps in seg_page_sizes), 1024)

zeroer._meta = (
torch.tensor(
[storage_a.data_ptr(), storage_b.data_ptr()],
dtype=torch.uint64, device=device,
),
torch.tensor(seg_page_sizes, dtype=torch.intb4, device=device), # seg_page_sizes
max_ps // blk_size, # max_chunks
blk_size, # block_size
2, # n_segs

stream = torch.cuda.Stream()

with torch.cuda.stream(stream):
zeroer.zero_block_ids([1, 2]) # &5 1. 2 EX

stream.synchronize()

for storage in (storage_a, storage_b):

assert torch.all(storage[0] == 1) # % 0 BREAWEE
assert torch.all(storage[1] == 0) # & 1 ®RFXE
assert torch.all(storage[2] == 0) # & 2 }EFXE
assert torch.all(storage[3] == 1) # 5 3 REME
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