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« —A]1E: EEIWE TurboQuant workspace F7ik CUDA graph $iE k=

- WESME: L PRBET —N¥™W TurboQuant AP B bug, REBESEEMR TR, 2
R T AR SR RTINS workspace fBR graph capture ERIEBIASD BRI, &1t E
BEFET XTI ENE (GBI attention backend W) o #EHEE A,

ThRES EAL

TurboQuant 89 decode %7 continuation-prefill scratch buffer Z#iinE g, 12 CUDA
graph capture &81E workspace, ¥ ETXIERKE graph capture etk E KEY buffer
AEE, Sft& 'Workspace is locked' Wis, SRS AT, & PR £ metadata builder ]
WL TR B & A workspace, MAMFE graph capture BIRRAES, #HRIZMTE, #0 PR
body % issue #40798 / #41565,

SCINAR AR
IS AUTHE:

1. & TurboQuantMetadataBuilder.__init__ KB self._reserve_workspace() - ¥
workspace TN Z EIKAE attention F3AER, #EHRITHE GPUModelRunner,

2. ¥ decode workspace - reserve_workspace 7k
current_workspace_manager().get_simultaneous() A& decode FrEm AR =A
tensor: SEE A4 % ((max_num_regs, num_heads, max_num_splits, head_size+1)
float32) . dequantized K ((max_num_reqgs, num_heads, head_size) #% dtype) .
softmax Z&itE& ((max_num_regs, num_heads) float32) , XEHIRET
max_num_seqs. JERALEK. KV splits 2 head_size it &,

3. MW HE continuation-prefill workspace - W& T chunked prefill B
max_num_batched_tokens AF _CONTINUATION_DECODE_THRESHOLD, N%4ME
AN FP16 buffer BT continuation-prefill 8 dequant X2, buffer FRA (1,
num_kv_heads, alloc_len, head_size), E% alloc_len &F max_model_len }5F
block_size @ LERE,

4. IR E Z - & tests/quantization/test_turboquant.py F3An
TestTurboQuantWorkspaceReservation 28, 33 monkeypatch &L
current_workspace_manager o is_workspace_manager_initialized, ZSIEFFFIZERT



get_simultaneous BIRAA S, HARTNEZEITHA,
RS

« vlim/v1/attention/backends/turboquant_attn.py (3R TurboQuant &E3%; 5| source;
KA core-logic; &5 _reserve_workspace) : &8 X, &
TurboQuantMetadataBuilder #iaLF 3¢ reserve_workspace A%, ¥ decode fn

continuation-prefill workspace, #% CUDA graph capture EoiSHESHKE =,

. tests/quantization/test_turboquant.py (#3#& TurboQuant; K% test; K&
test-coverage; 145 TestTurboQuantWorkspaceReservation, _fake_vlim_config,
_fake_kv_cache_spec, test_metadata_builder_reserves_decode_and_continuation_pref
ill_workspace) : 3 TestTurboQuantWorkspaceReservation MR, BT =M

workspace manager BIETNEAIT A, HfriE S Z HEAIIEFHTE,

XIFE: reserve_workspace

KR BR

vlim/v1/attention/backends/turboquant_attn.py

BiMEE X, & TurboQuantMetadataBuilder ¥1a1tHH#E reserve_workspace 7%,
¥ decode %1 continuation-prefill workspace, # % CUDA graph capture G5 ES
KW=,

def _reserve_workspace(self) -> None:
# W& workspace manager ARG, BETHE
if not is_workspace_manager_initialized():
return

# M config FIRERES 3K

scheduler_config = self.vlim_config.scheduler_config
model_config = self.vlim_config.model_config
parallel_config = self.vlim_config.parallel_config

max_num_reqs = scheduler_config.max_num_seqgs

num_heads = model_config.get_num_attention_heads(parallel_config)

num_kv_heads = self.kv_cache_spec.num_kv_heads

head_size = self.kv_cache_spec.head_size

max_num_splits = self.vlim_config.attention_config.tq_max_kv_splits_for_cuda_graph

# IMNE decode workspace: = tensor, AT EE L%k, dequantized K. softmax %it
current_workspace_manager().get_simultaneous(
((max_num_reqgs, num_heads, max_num_splits, head_size + 1), torch.float32),
((max_num_regs, num_heads, head_size), model_config.dtype),
((max_num_reqgs, num_heads), torch.float32),

# HRTREEEEIMYE continuation-prefill workspace
reserve_continuation_prefill = (
scheduler_config.enable_chunked_prefill



and scheduler_config.max_num_batched_tokens > CONTINUATION_DECODE_
THRESHOLD

)

if not reserve_continuation_prefill:
return

# IHE 25 buffer KA\, X5 block_size [ EEEE
max_cached_len = max(0, model_config.max_model_len - 1)
alloc_len = round_up(max_cached_len, self.kv_cache_spec.block_size)
cache_buf_shape = (1, num_kv_heads, alloc_len, head_size)
# B WA FP16 buffer, AT continuation-prefill 8 dequant ¥72
current_workspace_manager().get_simultaneous(

(cache_buf_shape, torch.float16),

(cache_buf_shape, torch.float16),

)

tests/quantization/test_turboquant.py

Ay

¥ TestTurboQuantWorkspaceReservation MR, #iFAEML workspace manager F&3iE
MBITA, FREEZENIERE,

def test_metadata_builder_reserves_decode_and_continuation_prefill_workspace(
self, monkeypatch

from vlim.v1.attention.backends import turboquant_attn
calls = ]
# Rl WorkspaceManager €3k get_simultaneous & H
class FakeWorkspaceManager:
def get_simultaneous(self, *shapes_and_dtypes):
calls.append(shapes_and_dtypes)
monkeypatch.setattr(turboquant_attn, "current_workspace_manager",
lambda: FakeWorkspaceManager())
monkeypatch.setattr(turboquant_attn, "is_workspace_manager_initialized",
lambda: True)
# 1# ABIASHME metadata builder, Sifil% i E
turboquant_attn.TurboQuantMetadataBuilder(
kv_cache_spec=self. fake_kv_cache_spec(),
layer_names=["layers.0.self_attn.attn"],
vlim_config=self. fake_vlim_config(),
device=torch.device("cuda"),
)
# BEIRA T R get_simultaneous
assert calls == [
(
((16, 8, 4, 129), torch.float32),
((16, 8, 128), torch.float16),
((16, 8), torch.float32),

((1, 4, 8192, 128), torch.float16),



((1, 4, 8192, 128), torch.float16),
]

T X FFde

« MidasMining (AP Ri%) : E+¥% workspace lock-violation &M (8x A4000) , AR
PRSEEE/N, EF)%, BEE CIANENRHFIA,

. alankessler (AP R4%) : 1 Intel Arc B70 L#aAMEE T workspace crash, {3 & 3|
decode K E T XA MAETE TFE (M ~28 tok/s BE ~0.1 tok/s) , ¥ NTTEES PR ©
*, BER/ELEXE,

« Workspace lock-violation in 8x A4000 (other): IEMR4R, HIAMEE F@, & ClBXNER
fTHIE,

« Confirmed fix on Intel Arc B70 but decode performance degrades (performance): #

1A workspace EE AR, BB~ T K LT X decode MR T EHMIFE,

R 5 B

- R

- BESEREAR: WEBEXEX TurboQuant attention backend, HAh/F3% (4o
FlashAttention) 1737 REFF7E 3SR &L,

- MERE: MEET max_model_len, ¥EPrigRim/NFHRAKER, workspace
manager FAEIERARENTE, ERRENLTEMES &,

« speculative-decoding K1& £ : PR FEAFREE spec-decode 5, %3P E T REARL
HAulkr=,

« BMEIRH: continuation-prefill TME{XFE chunked prefill BHER
max_num_batched_tokens > CONTINUATION_DECODE_THRESHOLD B4Rk, ZH&L

EXRYRERTNE,
- MAEE: MR T MERASEK, REIESXFR decoding RETAEZKE, SEMIAR
hi N
< B

« AF: £ TurboQuant KV cache dtype (40 turboquant_3bit_nc) BREHA CUDA
graph AP BARBRK ETXERBES, RETEMEREA.

« 2%: Benchmark E7r serving HE#RAL 5% (0.3186—0.3343 reqg/s) , TTFT
AR 7% (16809—15629 ms) , TPOT £AFRE,

- BIRN: REZERBEFTF attention backend IR, P KAMK.

« RPEFRIT: speculative-decoding Fe&M , K E T XMEEE , workspace T = RESR 27

KRR EE

« PR #40798 Superseded by this PR: JRi#8ZXEE 4 E bug 8 PR, #AK PR &R,



« PR #41565 Reported workspace lock issue: issue F P4 workspace lock [B]#, 7
PR &5,



