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MRS

- —ATE: HRR VIT BAKEE H2D #1, KREFPIRK

- EME: EERIR. BRKIX 23 /7. BXFE, 1B PR HMEET: —2Z% PyTorch
H2D WERITA (strided J& — pageable gather — B ER[EH) A EWIL GRS, — &2
profiling + EENEMAEZMSE; =& njhill X ' BARLZREN ' AR EESFES,
BYUKXKIEERTAEM ' BOWEHREIT ' WHEEETK, Kb PR EAER, ANBE
Qwen3-VL Ml pinned X 2 EHAH D EMELFE A,

THRES B

PR body BAF&3EH : 'Two host-to-device copies on the per-iteration critical path can
take a very long time to return. Despite non_blocking=True, the cudaMemcpyAsync call
blocks the calling thread, and the time it takes tracks the amount of GPU work that
has already been queued. That undoes the host run-ahead that asynchronous
scheduling and CUDA graphs exist to build up.' FANAR SR EREEEARTLRE, B
profiling B /R B EE GPU EHFA TEEAUREEK, LA T 1B X EF IR,

SRR

1. EALMER: @3 profiling & V1 gpu_model_runner.py::_prepare_inputs() 8 M-RoPE
¥ fo gwen3_vl.py::rot_pos_emb() BILALE id ¥ N AL IR K
cudaMemcpyAsync, FHiRB| B FEREN—H2D JREIEE L Z strided view, B4 E
pageable W&,

2. M-RoPE &£ (vlim/v1/worker/gpu_model_runner.py) : mrope_positions A &4 B
A [3, max_num_tokens + 1] (KB dummy 3| BT X torch.compile &+
non-contiguous) , B cpul:, :N] & strided view; copy () ToIRFE strided JREZIA AN HE
YR cudaMemcpyAsync, &4 gather B3£4:8) pageable I[EETEEH X, @ pageable H2D
S RBE non_blocking=True FEMERMAERIE N, EEXRAX 3 1705 RA copy_(), &
—ITER— pinned AFELENEL, MmEEERD pinned B2,

3. Qwen3-VL &£ (vlim/model_executor/models/gwen3_vl.py) : rot_pos_ids() A
numpy K& per-image K&, BHEEH pos_ids (LT L@ pageable THNGE, BHIEE .
to(device, non_blocking=True) &[¥, &8 %M torch.empty(..., pin_memory=True)
FFRE pinned 24X (R~<® num_pos = sum(p.shape[0] for p in pos_ids) I+&) , HH
torch.cat(..., out=pinned) {EHBTLEREZEE ANZEHX, BRIEHE| pageable REEHE



pin_memory() & RBIFI host MIFE I,

4. thREMEAL: njhill B9 review ZIXB R, BFxAMBVEER .pin_memory() 24 _ER
cat(out=...) 5%k, RBD>—2REIM host #I; F=. FWEA commit KRANFT
Co-authored-by & fo ruff-format & AEIE,

5. MRS IE: RITENIRAME, KEILA Qwen-VL correctness Mixk; PR body $2fit
Nsight RIS X ELEVERER AL KEEHE IUN K, HFAAME S ZA—K. Buildkite CI (
#83439) @it j5/H IsotrOpy approve & Ao

R

« vlim/v1/worker/gpu_model_runner.py (#3k #EEIHAIT; K5 source; ER core-logic;
5 _prepare_inputs) : V1 BREPUTAEEZ LY M-RoPE (L E# N 2 AR E 3%
: FE—OR strided BAAFE NI 3 RFATELEH N, HIMRE strided view ¥ pageable
gather SEBIEN stream F¥, BEERHATAFER M-RoPE R (Qwen2-VL.
Qwen2.5-VL, Qwen3-VL) &3 MRHEY host run-ahead,

« vllm/model_executor/models/qwen3_vl.py (#3k RIS 2K P source; KR
core-logic; &% rot_pos_emb) : Qwen3-VL WAL E id 89 H2D #ENE2HE -/FEES:
rot_pos_ids() A\ numpy ¥3&E K E SERBHEZ ML T pageable R, BERAKE cat £ R
BEEE AN pinned 23X (A njhill review 328 out=pinned 5%, #WHEEMIN host
) , 1 H2D E3|H P K2,

X5 _prepare_inputs, rot_pos_emb

RERED R B

vlim/v1/worker/gpu_model_runner.py

V1 R PATAEE R B M-RoPE LB N B ARSI E &3 : & —K strided EBE(A#E Ik
R 3 ORZBATESEED, SHKRE strided view ¥ pageable gather 3 MFER stream [E#,
BEEYWMFIAER M-RoPE B4R (Qwen2-VL. Qwen2.5-VL. Qwen3-VL) &E#H&RH

host run-ahead,

# vllm/v1/worker/gpu_model_runner.py :: _prepare_inputs()
if self.uses_mrope:
# ROHEA M-RoPE BYER AR (fl4m Qwen2-VL, Qwen3-VL) ,
# mrope_positions #AEA [3, max_num_tokens + 1], KEB dummy 3|
# AEMRE, FA¥Xik tensor Xt torch.compile {&3#F non-contiguous,
# Eit cpul:, :N] — strided view,
# copy_() To3E&IE strided JREIA N EIR cudaMemcpyAsync, &% gather
# B3ELH *pageable* [GBEFX; M pageable 8§ H2D &2 8%
# non_blocking=True, FHEMEHFIERIREN HR] stream,
# B/ row EER—/ pinned D ECAZIELR, FrulE&EfT# N
# AL—E & pinned P BZE, EEBRRERD,
for row in range(self.mrope_positions.gpu.shape[0]):
self.mrope_positions.gpul[row, :total_num_scheduled_tokens].copy_(
self.mrope_positions.cpulrow, :total_num_scheduled_tokens],
non_blocking=True,



elif self.uses_xdrope_dim > 0:
# XD-RoPE (ffl#m HunYuan-VL) fR¥FEA Bk B HE,
self.xdrope_positions.gpul:, :total_num_scheduled_tokens].copy_(
self.xdrope_positions.cpul:, :total_num_scheduled_tokens],
non_blocking=True,

)

vliim/model_executor/models/qwen3_vl.py

Qwen3-VL MBEALE id B9 H2D #ENRZE-ANEEL: rot_pos_ids() A numpy HEKE S K
BEE MM T pageable RfE, BEKARE cat EREFEES AN pinned Z4 X (EA njhill
review 2B out=pinned 5k, BRI host FEIN) , £ H2D EEB|F IR,

# vlilm/model_executor/models/gwen3_vl.py :: Qwen3VLImageEmbedding.rot_pos_emb()
def rot_pos_emb(self, grid_thw: list[list[int]]):
max_grid_size = max(max(h, w) for _, h, w in grid_thw)
pos_ids = |
self.rot_pos_ids(h, w, self.spatial_merge_size)
ift ==
else self.rot_pos_ids(h, w, self.spatial_merge_size).repeat(t, 1)
for t, h, win grid_thw
]
# rot_pos_ids() WERM numpy H3EKE, HHEFSMN T LR pageable A ;
# HIE .to(device, non_blocking=True) & pageable J&faZE& non_blocking
# HELRMRBIRD stream,
# XBIBHEME EEE AN pin_memory=True B9 H X (cat B9 out= 50 ,
# BLB %o 5P 3| pageable WA E pin_memory() BIFS host #£ 1,
# XARIE H2D JRZ pinned B3E4EH), M AR ENF T BZ,
num_pos = sum(p.shape[0] for p in pos_ids)
pinned = torch.empty(
(num_pos, pos_ids[0].shape[1]),
dtype=pos_ids[0].dtype,
pin_memory=True,
)
pos_ids = torch.cat(pos_ids, dim=0, out=pinned).to(
self.device, non_blocking=True

# 1# A RotaryEmbedding Tit& 8 cos_sin_cache
cos, sin = self.rotary_pos_emb.get_cos_sin(max_grid_size)

cos_combined = cos[pos_ids].flatten(1)
sin_combined = sin[pos_ids].flatten(1)

return cos_combined, sin_combined
\ \ W
T X AL

1. IsotrOpy Xt V2 89 (vlim/v1/worker/gpu_model_runner.py) : ¥ '~~Do we have
similar issues in v2?7~~ NVM, I forgot we use UVA in V2', F35|H



vlim/v1/worker/gpu/mm/rope.py L98-L106 #tEA Model Runner V2 i#i¥ UVA &4 ¥ 540
BER, AHUTIE H2D #01, ARAZEM,

2. njhill X523A X894 (viim/model_executor/models/gwen3 vl.py) : 3EHEER .
pin_memory() 5| AFi4h host # 1, 31X 'can avoid an extra host-side copy here by
catting into an already-pinned tensor', %44 torch.empty(pin_memory=True) +
torch.cat(..., out=pinned) BIEANED; ZEIW XM, IR commit HH
Co-authored-by: Nick Hill,

3. RALW: IsotrOpy APPROVED #EF 'LGTM, thanks!', T ERAERITIE,

« Model Runner V2 Z2E&&EME B (question): V2 £ UVA FE, FZiZEAYMW, T
ERA B,

« A cat(out=pinned) JERERSM host ## I (performance): XM XN, FEEH commit KA
%5353 £ Co-authored-by: Nick Hill,

R 5 B

- QF&:

1. BERIZZE (gpu_model runner.py) : M-RoPE XU T V1 &% RX8KIZ, B

—REEAK copy_() BA 3 REAT copy_(), EMT 2 KAAIKAFH, TEBERTTIKRE
CHRMKFE) AT, BX total_num_scheduled_tokens fR/INEIRBAT|3Z Uk 2
THEAMR, PR REHZZRARIPREAE,

2. pinned RBESE (qwen3 vl.py) : rot_pos_emb() E XA RIS B —IR
pinned A% (cudaHostAlloc XE TTEERIERRT#HT) , NHLEBRIBERSNZHET
REH RN EL T8, RERMERE A,

3. MRE = RAINEEMNRA XA, EVFREXEINAE Qwen-VL correctness MR,; #&
REA AN mrope_positions INFRF (A& dummy 3) , EATHNZEEE
BPHRIRESAEAR,

4. BERTZ LM PR body BAFAFEER 'The root cause is not established', BMEITAR
REMEENEK, REELHEARERI AN, FERERE driver SREAMMG], Hith
strided/pinned A&7 e HILEMEERRE N, - BH: AFM: Qwen2-VL.
Qwen2.5-VL. Qwen3-VL &R M-RoPE KIMICHEEE V1 F|E TS RARNERKE
, BEAE GPU FAFUIR. host run-ahead IR R FTREEZE; Qwen3-VL MR AL
ERBBANENEEL, AHM: V1 ERRITERAN H2D P MKRE, SRFRAE
CUDA graphs %It B#s—3%; Model Runner V2 i3t UVA & £ R RAE I3 )&,
R, BAM: R##ET —ETERNHETERN—E profiling FiRAIEK
cudaMemcpyAsync. BEREFX ZE strided 3 pageable. HHFEARIE pinned A%
4, WELREMRRANENEBEEENE - RIS BOBRFRRRETE | &
DFENREE , MEKRTESHL , FHE pinned AFLE

KERBKL
« PR #51738 [Perf] Avoid more GPU<->CPU syncs on the model execution path: [&/&

V1 BRBRUTERZAMREMILEK, BAREMKR GPU-CPU RZF. REFTHUT, 548K
H2D faXNREH 8 KF A —K.



« PR #51913 [Attention] Move context_lens_tensor compute into GDN prefill path: [@X
V1 B2 URITES RPMEReKs), ATRTXE VI Hethib Tz,

« PR #51843 [Bugfix] Disable fine-grained prefix-cache hits for incompatible hybrid KV
layouts: FJ& V1 AE / BUTERZBITEA bugfix, ¥ X%ABE scheduler 5 model runner
HRABEIR, ARIL V1 BARARFERS,



