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vlim-project/vlim
[Bugfix] Fix FlashInfer non-causal draft attention (DFlash/DSpark) on Blackwell
S FntE: 2026-07-16 03:44

JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/48167

PATHRE

« —A]iE: &8 Blackwell £ Flashinfer JEER draft attention H5515 IURZAR =] &

< EESE: WEERITZN PR, BT CUDA B attention backend XREMFEE, BT
WA VLM P ERARE . 455 & attn_vlim_config & tfn
init_cudagraph_manager BIENERE L, FEL I Flashinfer prefill wrapper 8
CUDA EIERNIEMER, KRELEME,

Th RES EAL

PR body #§: 'On SM100 the FlashInfer builder claimed UNIFORM_BATCH graph
support based on trtlim-gen, so drafts were FULL-graph captured on this path; SM90's
support level already kept them eager.' E B 'non-causal attention skips trtlim-gen and
runs FlashInfer's prefill wrapper, which is only CUDA-graph-replayable when
constructed with use_cuda_graph=True and persistent buffers — vLLM does not use
that mode for draft attention, so replaying a captured run() after plan() returns wrong
output, then an IMA as sequences grow.' X5 T Blackwell L draft 8 FlashInfer
B IR IR R K AETE R A 19,

TR

1. EXEEMHIBRE: ZE viim/model_executor/models/qwen3_dflash.py F#rig
_dflash_layer_causal 7 dflash_has_any_non_causal, MBEE (dflash_config.causal
override. layer_types) ZRE#ESFERENE, BREBEIRE dflash_config.causal B,

2. A% attention F#REF: £ viim/platforms/cuda.py B get valid_backends F{&
use_non_causal %k, FIEERE attention t£563%IE FlashAttn (RAEXFHEREAR
CUDA BEZ%) ,

3. BR#| FlashInfer CUDA Bl %#¥: #& vlim/v1/attention/backends/flashinfer.py H#,
get_cudagraph_support {XZEEE attention BHRE UNIFORM_BATCH, FMRE NONE
, #WRIERRE prefill wrapper 2B K,

4. M3 draft speculator B CUDA BE#M#aM: FEEZE speculator.py FiA0
attn_vlim_config B (BRIARE viim config) FFFE set _attn F4R#HE attn_cg support;
T dflash/speculator.py BB ZiZEM, T dflash_has_any non_causal &RE
use_non_causal; init_cudagraph_manager #R#E attn_cg_support RE 2 ETHTLEHE
R, EAZHFNERZE eager FILREL,



5. REMEILIRE : & viim/v1/worker/gpu/model_runner.py $3&
self.speculator.init_cudagraph_manager # 2| self.speculator.set_attn(...) Z )5, #fk
speculator %08% attention BE A1/ BANEIL CUDA BB,

6. MIRIBE %K & dflash/utils.py F#IFR get dflash_causal, load_dflash_model B&A1E
dflash_has_any_non_causal i&ZE use_non_causale

7. B TR tests/v1/spec_decode/test_dflash_causality.py B
_dflash_layer _causal 1 dflash_has_any _non_causal B4%f4 %,

KX
« vlim/model_executor/models/qwen3_dflash.py (#&3k #RE: %5 source; E&R

K2

data-contract; &% _dflash_layer_causal, dflash_has_any non_causal) : EXT
draft attention ERMEFIRTRER, ZEAMEE TR AER

« vlim/v1/worker/gpu/spec_decode/dflash/speculator.py (#3k HNARR,; 355 source;
EA core-logic; &5 attn_vlim_config, init_cudagraph_manager) : 16287 draft
speculator 8 CUDA EEIEER, #RIE attention BESRE eager = full graph

. tests/v1/spec_decode/test_dflash_causality.py (#3k MR; 25| test; LR
test-coverage; 45 _config, test_dflash_has_any_non_causal,
test_dflash_layer_causal_is_per_layer) : #38# TR, BE causality REFTAEL X,
HiRELEE S ERNME

« vlim/v1/worker/gpu/spec_decode/dflash/utils.py (#E3R HEMARRD; 25| source; ER
core-logic; 5 load_dflash_model) : BFIBER$, XA dflash_has_any_non_causal
®E attention BLE

« vlim/v1/worker/gpu/spec_decode/speculator.py (#3k #ENARRD; 25 source; KR
core-logic; &5 attn_vlim_config, set_attn) : Z3EHMN attn_vlim_config B Ak 7E
attn_cg_support, ftFEXEF

« vlim/v1/worker/gpu/model_runner.py (&3 RATATEE; KA source; A core-logic
;. 55 initialize_kv_cache) : A% speculator B cudagraph &2 8B40 3|
set_attn 2J5

« vlim/v1/attention/backends/flashinfer.py (#3k ST & AJ/E3; 25| source; R
core-logic; &% get_cudagraph_support) : FR#| FlashInfer # CUDA K& % 3F 75 B H1X
A& attention

« vlim/platforms/cuda.py (3R FEME; KA source; £ core-logic; &5
get_valid_backends) : €3 use_non_causal 3| attention EiRiEFR

« vlim/v1/spec_decode/dflash.py (FEik MRS ; 2K 5| source; ER dependency-wiring)
 BPARZRAE

« vlim/v1/worker/gpu/spec_decode/dspark/utils.py (#£ik HENMARRD; 25 source; LA
dependency-wiring) : R#FBEREAN

XS _dflash_layer_causal, dflash_has_any_non_causal, attn_vlim_config,
init_cudagraph_manager, load_dflash_model, set_attn, get_cudagraph_support,
get_valid_backends, initialize_kv_cache



RERED R B

vlim/model_executor/models/qwen3_dflash.py
EX T draft attention ERMEHIBTRER, ZEAMEE HNFIRERLERM

#EEEX
_SLIDING_ATTENTION = "sliding_attention"

def _dflash_layer_causal(config: Qwen3Config, layer_idx: int) -> bool:
"""*“dflash_config.causal™” BEFAERE; TMRA SWA B causal""
#RAEBRENBEEE
override = (getattr(config, "dflash_config", None) or {}).get("causal")
if override is not None:
return override
# LBEW, B layer_types #E: SWA E causal, HE43E causal
layer_types = getattr(config, "layer_types", None)
return bool(layer_types) and layer_types[layer_idx] == _SLIDING_ATTENTION

def dflash_has_any_non_causal(config: Qwen3Config) -> bool:
" BEAEMAIIE causal BRRRE True, REZTEEEIE causal """
return not all(

_dflash_layer_causal(config, i) for i in range(config.num_hidden_layers)

def resolve_layer_attention(
config: Qwen3Config, layer_idx: int
) -> tuplelint | None, bool]:
# ... (JBA sliding_window ZBEARE) ...
# RARRME G —FIE4 _dflash_layer_causal
return sliding_window, _dflash_layer_causal(config, layer_idx)

vliim/v1/worker/gpu/spec_decode/dflash/speculator.py

B2 T draft speculator 8 CUDA E&IEMER, #RIE attention BEFRE eager = full
graph

@property
def attn_vlim_config(self) -> VIImConfig:
# draft 8 attention 5 target EFEEM ERE, ERIEE
return replace(
self.vlim_config,
attention_config=replace(
self.vlim_config.attention_config,
use_non_causal=self.requires_non_causal,



def init_cudagraph_manager(self, cudagraph_mode: CUDAGraphMode) -> None:
wants_full = cudagraph_mode.decode_mode() == CUDAGraphMode.FULL
supports_full = (
self.attn_cg_support.min_cg_support.value
>= AttentionCGSupport. UNIFORM_BATCH.value
)
if wants_full and not supports_full:
logger.warning(
"%s draft attention (%s) does not support full CUDA graphs;
"running the draft eagerly.",

self._speculator_name,
self.attn_cg_support.min_cg_attn_backend,
)
# PIECEWISE BERX#F
if wants_full and supports_full:
cudagraph_mode = CUDAGraphMode.FULL_DECODE_ONLY
else:
cudagraph_mode = CUDAGraphMode . NONE

self.query_cudagraph_manager = DFlashCudaGraphManager(
self.vlim_config, self.device, cudagraph_mode,
decode_query_len=self.num_query_per_req,

)

tests/v1/spec_decode/test_dflash_causality.py
RTINS, BE causality REFIAEL X, HMREERFIERAM

from types import SimpleNamespace

import pytest

from vllm.model_executor.models.qwen3_dflash import (
_dflash_layer_causal,
dflash_has_any_non_causal,

def _config(num_hidden_layers, layer_types=None, causal_override=None):
dflash_config = None if causal_override is None else {"causal": causal_override}
return SimpleNamespace(
num_hidden_layers=num_hidden_layers,
layer_types=layer_types,
dflash_config=dflash_config,

@pytest.mark.parametrize(
"config,expected”,
[
# EXBEN causal, BB layer_types
(_config(2, layer_types=["full_attention"] * 2, causal_override=True), False),
# BXNEENIE causal
(_config(2, layer_types=["sliding_attention"] * 2, causal_override=False), True),



# S84 full_attention 23E causal

(_config(2, layer_types=["sliding_attention", "full_attention"]), True),
# 2% sliding -> 2% causal

(_config(2, layer_types=["sliding_attention", "
# I layer_types -> 3E causal [E3R
(_config(2, layer_types=None), True),
(_config(2, layer_types=[]), True),

sliding_attention"]), False),

1.

)

def test_dflash_has_any_non_causal(config, expected):
assert dflash_has_any_non_causal(config) is expected

def test_dflash_layer_causal_is_per_layer():
config = _config(2, layer_types=["sliding_attention", "full_attention"])
assert _dflash_layer_causal(config, 0) is True # SWA -> causal
assert _dflash_layer_causal(config, 1) is False # full -> non-causal

Fib A
FEITEKE reviewer benchislett:

« RiTERE]: Xt get_valid_backends f& X\ use_non_causal MR E AR, EWVESRE
/| EERRER TRELZMER. 1FE mgoin B YRIA per-model %%, BHEEEEEH
BUBERB, SERRAMA,

o BINETNER: ZIXX _dflash_layer _causal Wi o8 AR{RIT A ER, 7EEREE R
T test_dflash_causality.py, BEZMo0 X, MREEA.

« BEW: EIWIE self.use_non_causal BXA self.requires_non_causal (BX4) ; #iX
% — noncausal § non_causal 4% RXi& (/B8 TODO & 8) .

« FARMEAIN: benchislett A WBEEBRE hacky, [BIEMEEDE bugfix, KIAT| A K&,
VEZ AT HIE R B4R R 40 FlashInfer prefill wrapper 8 CUDA B R,
« RAHE: benchislett XA LGTM, ELFEE,
. use_non_causal f& X get_valid_backends B9%"1 (design): mgoin B : YRiEERE
fT—R, ERGEESRER (I8 Gemma4) , BRIACHM,
« Xt _dflash_layer_causal ZiX B TTMIR (testing): fEEMERM T
test_dflash_causality.py, BEZM4%, MIREEA.

- E4p4 self.use_non_causal A self.requires_non_causal (style): AT EE AR
self.requires_non_causal,

- #E4L noncausal 5 non_causal €54 (style): PR £8 TODO &8, K BIEK,

- BIKMEE B hackiness fnii R (design): /EE AR, KK follow-up T LARAA
FlashInfer prefill wrapper 8 cuda graph &=,

RS 8o
o A



OREHEE / EREER: 40 Gemma-4, REA attention /FIREIFE per-model 3BT

TERMEEEZR, BYRIMRE K LIF per-layer selector, BWNFEE Rtk

« FlashInfer 3!5!%{‘“&‘ 1&K# FlashInfer iR AYIEER draft K @EIERE| eager
, FIREWCRMERESI R, XERMEWNTERMEEE, (B KA

« FHEMLIRFE E ;. init_cudagraph_manager 3| set_attn /&, & speculator 1&R#)M %
BORAD R IEHALIE, TTREHSE. BN RIAFTA speculator FHEIHBIEEL,

- kR get_dflash_causal: ZREBAXARNIER, B BEMH dflash_has_any_non_causal B
R, FREMETLTRR,

« A/ Blackwell £ DFlash/DSpark + FlashInfer A MARIR / 3 IKk 2 B IE % Th &k
, WK EERFA; 1B Flashinfer AP KA eager AT, TTHERLIE; FlashAttn AP &
FLEHRTE,

« A% attention fEIREIFFEIEH use_non_causal 4E; draft speculator 8§ CUDA
BRERBENERME, ARRMMEZET E,

- HfA: REBEFEWR 0 EE / EERE attention B9 CUDA BIfTH, EEIANT —EHEAMK

(benchislett &%) , EHEBHRAEM,
« REHRIE: FlashInfer JEERE attention FEEA eager, JBEAFEE / IEEBAER S IH%E |
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