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PATHE
- —4)3E: BE % KV-group 8 block table 2MMEE ANK—A Triton R
- ESE ESEIRITER: WAL StagedWriteTensor 8 staged writes fié& N —

MR, RIFEABREAE, ERHEKERRTEERMREINERARERETERA. B2ICEME
2T 8 EANIRAEE 5 3R IE.

ThRES EAL

PR body FAFATE HH B9 ZREE % KV-group B9 MEXE AN, MmEAMERE. /EEE H800
MR EREFIF LI TPOT AR EKRE, 1B reviewer njhill T3AENRSFRENEA, AAE
Fthtb, RAENEE RIF 0 reviewer #AET &,

SR

1. 182 Triton WAZ _apply_write_kernel: i1 MULTI_GROUP %i%% Efn
write_group_ids_ptr %k, % MULTI_GROUP=True B, #/N&EH&L@EN
write_group_ids_ptr MEXR B group_id, RJEM output_ptr Fo output_stride (tbBFARL
RIBEERAE) FmEiZ group BEMAFE K, STIMENAEE £ block table,

2. ¥ FusedStagedWriter 2 (buffer_utils.py) : 437 group_ids. indices. starts.
cu_lens M/ UvaBufferPool, F7E apply() A=H A A StagedWriteTensor, U&EH
staged write AEFHEHA—NKIAA _apply_write_kernel, &EBZFIA tensor By
staged writes,

3. f£%& BlockTables #1481t (block_table.py) : # __init__ FiRIFE
num_kv_cache_groups > 1 A& M4HAIZE FusedStagedWriter 26, 2 BLE 9% &N
num_kv_cache_groups * max_num_regs R ANHZEH X,

4. &8% apply_staged_writes AJ%: % num_kv_cache_groups == 1 BEEFRBREARRIR; %
AR A self.fused_writer.apply(self.block_tables, self.block_table_ptrs,
self.block_table_strides), #F%—3HUT self.num_blocks.copy_to_uva().

5. #13 CUDA MR X (test_gpu_block_table.py) : &%
test_block_tables_apply_staged_writes_fuses_kv_groups (i3¥ monkeypatch ZEik # 40
apply_write 8, KIFRLERREMM, ®IE block ID ¥ E. overwrite 5§ append &
) #n test_block_tables_apply_staged_writes_single_group (3&E# A ERIZERA
MHAEHEN)



R

« vlim/v1/worker/gpu/buffer_utils.py (13 % TR K7 source; £ core-logic; &
5 FusedStagedWriter, init, apply, _load_ptr) : O E X4 #7iE
FusedStagedWriter 2£351&2& _apply_write_kernel LA %X # MULTI_GROUP #=, LM%
block table BIRRES o

« vlim/v1/worker/gpu/block_table.py (3R 3% ; 25| source; A& core-logic; &5
_load_ptr) : AR AE: 1&2& BlockTables B9#1%a1t5 apply_staged_writes 7%, EHA
ZAFHAE R FusedStagedWriter,

. tests/v1/worker/test_gpu_block_table.py (#E3R 3REMIR; K5 test; £
test-coverage; 145 test_block_tables_apply_staged writes_fuses_kv_groups,
fail_if_apply_write_called, test_block_tables_apply_staged_writes_single_group) : #t
MR XM, BERARAR ABEEKRRNIERME, B3 block ID ¥ &, overwrite/append
EAUKFEERE,

(855 FusedStagedWriter.init, FusedStagedWriter.apply,
BlockTables.apply_staged_writes, BlockTables.init, StagedWriteTensor.apply_write,
_apply_write_kernel

R F B

vlim/v1/worker/gpu/buffer_utils.py

N B X #3E FusedStagedWriter 2HMB8K _apply_write_kernel WX
MULTI_GROUP &=, 52I% block table BIREE S Ao

# FusedStagedWriter 288 apply #%: %A StagedWriteTensor By staged writes
EHA—NNZAR
class FusedStagedWriter:
def apply(
self,
tensors: Sequence[StagedWriteTensor],
output_ptrs: torch.Tensor, # &/ group BJ block table GPU #3E+8%t
output_strides: torch.Tensor, # &4 group B stride(0)
) -> None:
group_ids: list[int] = []
indices: list[int] = []
starts: listint] = []
contents: list[int | float] = []
cu_lens: list[int] = ]

for group_id, t in enumerate(tensors):
n = len(t._staged_write_indices)
if n ==

continue

# B FE write N8 group_id
group_ids.extend([group_id] * n)
indices.extend(t._staged_write_indices)
starts.extend(t._staged_write_starts)



content_base = len(contents)
contents.extend(t._staged_write_contents)
# cu_lens EERBILF contents FHWALE

cu_lens.extend(content_base + cu_len for cu_len in t._staged_write_cu_lens)

if not group_ids:
return

# KU R B9 BEEFE LE| GPU (UVA)

group_ids_uva = self.group_ids.copy_to_uva(group_ids)

indices_uva = self.indices.copy_to_uva(indices)

starts_uva = self.starts.copy_to_uva(starts)

cu_lens_uva = self.cu_lens.copy_to_uva(cu_lens)

contents_gpu = async_tensor_h2d(contents, torch.int32, self.device)

# Boh—R Triton WALLIEFTAE writes
_apply_write_kernel[(len(group_ids),)](
output_ptrs,
output_strides,
indices_uva,
starts_uva,
contents_gpu,
cu_lens_uva,
group_ids_uva, # #ESEK, ETEN write B THA group
BLOCK_SIZE=1024,
MULTI_GROUP=True, # %ZXHEE, 1# kernel £ZHH X
)
# FZFTA tensor By staged writes
for t in tensors:
t.clear_staged_writes()

# Triton AN X (MULTI_GROUP=True Bt )
# B pid ZIBE—A write: JBh0Ek group_id, 33T pointer-to-pointer 3REXiZ group B base_ptr
if MULTI_GROUP:
group_id = tl.load(write_group_ids_ptr + pid)
row_ptr = _load_ptr(output_ptr + group_id, tl.int32) # X$54t#&5| A
row_stride = tl.load(output_stride + group_id)
else:
row_ptr = output_ptr
row_stride = output_stride

viim/v1/worker/gpu/block_table.py

JAAND: 188K BlockTables B9#1#41t5 apply_staged writes A%, 1FHA S A
FusedStagedWriter,

# BlockTables.__init__ $#3%: XY % AR6|2E FusedStagedWriter
self.fused_writer: FusedStagedWriter | None = None
if self.num_kv_cache_groups > 1:

self.fused_writer = FusedStagedWriter(



self.device, self.num_kv_cache_groups * self.max_num_regs

)

# apply_staged_writes 73%: RIE group FEEIFERIZ
def apply_staged_writes(self) -> None:
if self.num_kv_cache_groups ==

# B MERRAN apply_write A% (8 kernel)
self.block_tables[0].apply_write()
else:

# 24 EAMSE writer, —RRNZARALIEFTA group BY staged writes
assert self.fused_writer is not None

self.fused_writer.apply(

self.block_tables, self.block_table_ptrs, self.block_table_strides

)
# 2% num_blocks %] GPU
self.num_blocks.copy_to_uval()

TSR A

« reviewer ZJY0516 ERIBALIFMMEY profile (0 nsys. torch profiler) AIRARMREIRFASE
o TEEMEH profiler & B RIZIBIERERTMM ~0.8ms FBE ~0.2ms,

- reviewer njhill R -IEEIRFRENEA, AARBTHMEMA, FE commit PEH TR
B (ERAR—ARMIEFGERNAZ) . FEERR&EI LK (concurrency 40) TIHEA
BlkE, &L njhill #EEE,

- MEEIRARE S T E MM (performance): reviewer njhill #tE PR, {BMEREUL S RIA K —3K
, EEN SRR EERER,

PESE-
- QFe:

1. MEBIKE R EME: reviewer TAEIEE EMANEEFRFA, LR ETREEBEL. %
A ALREmMHF.

2. B RI1ZE M #3E FusedStagedWriter 2R H 5 apply_write B¥)#3B 4, 3#Ehn
T REGLI A, MULTI_GROUP &M X Triton AT T REERFFE ERF, 1B
FNIR IO A AR A IE

3.MRBERR: FENRXBEEARZ T (2-3 4 group. 2 4 request) , BRVEEA.
R¥IF AL, BAE group FEERE num_blocks [R5 2L B9 FEHLN R,

4. X & ¥ CUDA: MERARIEA requires CUDA, HMF & (#8 ROCm. CPU) T RETT AR
ITREZRE, - B BWEEXRTEA V2 Model Runner EEA % KV-group (
I GQA/MQA) KIMERY, F KV-group AT T, WK ARD>—RAZBHITH, i
L FEAE execute_model ZER, BINIRXREZRMTF. FAZHMERTR W, EAN
BlockTables B TR ##ELEM, HOAE, ARFEXIEBERE LRTEAKE,
itk ROCm/CPU SF/EsmisRE M, - RRAre: MEKRETHE , SRESXERNE,
{X CUDA JZ3RI8IE , MHRE = 80%



K BRIk 2
« PR #42656 Apply LRU policy only to proper cache entries: % PR it 7 KV cache

BREE B staged writes 1, 540K block table B A M aERALE TR —3hRES (v
block table / staged writes) , {BXF S AR,



