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[Core] Skip broadcasting mm tensor data to workers for prefix-cache-covered items
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MTHE

« —4)3E: Bk prefix-cache BEZI mm KE &, ZES TIFT EE TR

< EESE: ESKFEIE, Z PR EBRT —NHAKN [ETHREERSMEFEEHBT NiR
IR B num_computed_tokens ¥|WiEIER T RARRSHETE, MMES ERIFIA,
& 5 %% strip_covered_mm_data B9 M-RoPE 4F#| (keep_on_cpu) WURIAE Lanf(Ei%
uses_mrope, [EBFIEINLE S PR#52827 #iE, FEAE keep_on_cpu FEIBX, XF vl
runner B preemption &, EABEEHTXTEEEEIRE LB,

THRES B

Issue #52040 8 : Y SHEABERWEF token # prefix cache & B ER, encoder R4
34T, 18 EngineCore A& EERIER FIBIXLE 15.5MB By pixel_values EFFH|MLIH B4
FiA TP worker, $3k TTFT RErE— B K &ML K (4 19ms/ B, 26 KERZ 634ms) .

PR body 3&ifA3X 2 streaming/agentic Z#E&5%E RpFOREE) WZOHRM, BirEiLe

%A TTFT NEMEZARTFIE,

LI AE

1. FHBEREL: & vliim/multimodal/utils.py 0
strip_covered_mm_data(mm_features, num_computed_tokens, uses_mrope=False), &
A EA MultiModalFeatureSpec, # data 3IEZ E mm_position.offset +
mm_position.length <= num_computed_tokens (span ZB&S&EEITE prefix W) , N
H dataclasses.replace ¥% data B None; # uses_mrope=True, N{RBFTAE
field.keep_on_cpu=True BFE (%0 image_grid_thw) , H& payload FEHE, RIFCR
B JR %K, num_computed_tokens=0 Bt E R EJRF| &K,

2. BERHEEFESL: & vlim/vl/core/sched/output.py B9 NewRequestData.from_request
3L uses_mrope £3%, FAA strip_covered_mm_data &3 request.mm_features, &
¥ RRAEERE, XHEM EngineCore T & 2| worker B9 NewRequestData F, #EE
E) data A None, | FEERFIIMLERAKTE T,

3. BAEBIE# mrope #rit: TE vlim/vl/core/sched/scheduler.py 89 Scheduler. _init__ &
B model_config.uses_mrope A self.model_uses_mrope, F1E schedule() Ftyi&
NewRequestData Bt (v1 #2 v2 runner %) I1Z{EIE% from_request, fRiE worker
Xt M-RoPE =AY g2 3| L B 1T E AT R 9 TR



4. MRB = : T tests/vl/core/test _output.py H#3E test strip_covered_mm_data (BE %
2BE. UHR, REE. B None. RMEKREF|K) . test_strip_covered_mm_data_zero_
computed (BITEARRE|IE) . test_strip_covered_mm_data_mrope (M-RoPE 3z /%8
keep_on_cpu FE) o MRARRIIEIEHFETE (identifier. mm_position) ERIHEE &R
R, BRIRAHEER,

R

« viim/multimodal/utils.py (#3k Z#ESTE; 25 source; R core-logic; &5
strip_covered_mm_data, maybe_strip) : #738AZ LR %K strip_covered_mm_data, HRE R
b Z IR tensor FRIBRIH RIS, FH4LFE M-RoPE B keep_on_cpu FEIFHiZ1E, £
BB,

« vlim/v1/core/sched/output.py (3R REHIE; K5 source; £ dependency-wiring;
&5 NewRequestData.from_request) : 88K NewRequestData.from_request #EAT
strip_covered_mm_data, f#£ EngineCore T 4. % worker HI3IBEME R BREIE, X
] 1B E B S PR A

. tests/v1/core/test_output.py (B3R MR; K7 test; FER test-coverage; F5
_mm_feature, test_strip_covered_mm_data,
test_strip_covered_mm_data_zero_computed, _mm_feature_mixed) : #3gayE TR
BETHNBRKOLRLYT (ZeBE. WA, RBE. B None. EitH. M-RoPE FE&
fRE) , RIERAZENERNES RN,

XEFE: strip_covered_mm_data, maybe_strip, NewRequestData.from_request,
Scheduler.schedule

KR BR

vlim/multimodal/utils.py

P8R R K strip_covered_mm_data, REWRL L AESIAL tensor FRIBETHRFIE, FHE
M-RoPE #J keep_on_cpu FEREFE, EEMULAZS,

# viim/multimodal/utils.py ( F3EREK, BOH|HELE )

def strip_covered_mm_data(
mm_features: list[MultiModalFeatureSpec],
num_computed_tokens: int,
uses_mrope: bool = False,

) -> list[MultiModalFeatureSpec]:
""" £ placeholder span B2 T prefix-cache BitE XK 0L AL
tensor ¥, WEIKITASWIRAE encoder 54T, EIt worker Fail %
payload FE., M-RoPE A f|4: worker EE CPU Mtz E (Ao
image_grid_thw) RitEEA prompt WL E, EHREXEFE,
scheduler |4 Request 1R & 2% features, """

#ORARESURAME G T, BEERERIX (REH)
if not mm_features or num_computed_tokens ==
return mm_features



def maybe_strip(f: MultiModalFeatureSpec) -> MultiModalFeatureSpec:
# data B4 None = span B H Bit&E X (encoder 157 86354T)
# MR, RIFFRAE
if f.data is None or (
f.mm_position.offset + f.mm_position.length > num_computed_tokens

return f

# BRIALERF|E; X M-RoPE #AEMRE keep_on_cpu FE&
# ((LETHEEEE CPU MILEA T HIE)
data = None
if uses_mrope:
data = MultiModalKwargsItem(
{k: elem for k, elem in f.data.items() if elem.field.keep_on_cpu}
)
# A dataclasses.replace £RFTTE, RIFRIRFHESEK

return replace(f, data=data)

return [maybe_strip(f) for f in mm_features]

vlim/v1/core/sched/output.py

&% NewRequestData.from_request # AT strip_covered_mm_data, f# EngineCore T4
%5 worker IERIBEHMERM RIS, X2 BRENLZIRER S,

# vilm/v1/core/sched/output.py (NewRequestData.from_request 18K )

@classmethod
def from_request(
cls,
request: Request,
block_ids: tuple[list[int], ...],
prefill_token_ids: list[int] | None = None,
uses_mrope: bool = False,
) -> "NewRequestData":
"I 28| Request MIsEE & 3% %5 worker B9 NewRequestData,
XESRIEY BT num_computed_tokens RIBEM prefix cache TLBEN
Z AT tensor $i3E, MfaE % EngineCore 1@ TP worker | #&iX &b
KIMASWE B RIKE (0 15.5MB B pixel_values) ,
M-RoPE #& FEZHIMITTEEFTE (keep_on_cpu) RitEMNE,
E 383 uses_mrope SR EIX BT, "
return cls(
req_id=request.request_id,
prompt_token_ids=request.prompt_token_ids,
# XBRN: X mm_features B ERHE, MIFEFEFEH request.mm_features
mm_features=strip_covered_mm_data(
request.mm_features,
request.num_computed_tokens,
uses_mrope=uses_mrope,



sampling_params=request.sampling_params,
pooling_params=request.pooling_params,
block_ids=block_ids,
num_computed_tokens=request.num_computed_tokens,
lora_request=request.lora_request,
prompt_embeds=request.prompt_embeds,
prompt_is_token_ids=request.prompt_is_token_ids,
prefill_token_ids=prefill_token_ids,

)

tests/v1/core/test_output.py

FRNETNRBET B RKOAREN (BLBE. BR. ABE. E None. TitH.
M-ROPE FE(RE) , RIEMAMIE IR ERME S ERTIE,

# tests/v1/core/test_output.py ( FTIEMR, IIERIEZ B AEMSF)

def _mm_feature(offset: int, length: int) -> MultiModalFeatureSpec:
# HE—/MRE dummy #3589 MultiModalFeatureSpec, 1&F MR
return MultiModalFeatureSpec(
data=MultiModalKwargsItem.dummy(),
mm_position=PlaceholderRange(offset=offset, length=length),
identifier=f"hash_{offset}",
modality="image",

def test_strip_covered_mm_data() -> None:
"IOE: RAECITERBANTWRIE; span BIFERT
num_computed_tokens By RN A B EH R E; BHAIKRETUERE;
JRA data A None BIIfR$F None; 3E data FEARZRE M,
RE| R ALK, """

from dataclasses import replace

covered = _mm_feature(offset=0, length=100)

boundary = _mm_feature(offset=150, length=100) # ZR(ALEMH 250
uncovered = _mm_feature(offset=300, length=100)

already_none = replace(_mm_feature(offset=100, length=50), data=None)

stripped = strip_covered_mm_data(
[covered, boundary, uncovered, already_none], num_computed_tokens=250

assert stripped[0].data is None # 4B E -> FH

assert stripped[1].data is None # span 4 3® == computed -> EE %
assert stripped[2].data is not None # BHATE -> (%8

assert stripped[3].data is None # A& Z None

# 3k data FEAIFAE

assert stripped[0].identifier == covered.identifier

assert stripped[0].mm_position == covered.mm_position



# RIZARBE K

assert covered.data is not None

def test_strip_covered_mm_data_zero_computed() -> None:
SRR AR, (T LRE,
features = [_mm_feature(offset=0, length=100)]
stripped = strip_covered_mm_data(features, num_computed_tokens=0)
assert stripped[0].data is not None

T XAF L

1. resume B2 8] : 1EEHRMEIZMT preemption resume B re-ship HLal (
CachedRequestData.resumed_mm_features) , 18 njhill ¥4 Twe don't need the
resume part of this though since that does not apply to the v2 model runner, and
we don't intend to make these kinds of optimizations to the vl model runner at this
point] , % commit 83108c6 MIFRIZERIR, (XFRE admission-time FI&,

2. M-RoPE T##EMHI: CI £ Qwen2/3-VL. Gemma. LLaVA. Whisper & M-RoPE #&!
L&, REE worker B _init_mrope_positions EEZM feature.data ELE
image_grid_thw/video_grid_thw &AL E, njhill F§4 Twe still need to transfer
certain of the tensors corresponding to cached positions (for mrope in particular)]

, BEETE commit 4430006 T4 % keep_on_cpu FERREZHE, FHIKF PR#52827 #yid
JEEE AT

3. ®iTER&iti8: PR body 13| —FE KRR H E—I mm tensor T 2R T
scheduled_encoder_inputs Mt ({RFE encoder 3zfTht&3%) |, 1BEEEF R/ Jiff &
&, %A admission-time F|&E, njhill AT L RTA %, DarkLight1337 &R logic £33
iF ywangd6 #iA,

- EEIRE preemption R EETH) re-ship ALl (design): MIFR resume B2, (XIRE
admission-time & (commit 83108c6) ,

« M-RoPE BRI EERYE keep_on_cpu TTEIEFER (correctness): 7
strip_covered_mm_data F3EH0 uses_mrope %, 1R field.keep_on_cpu=True BJF
B K# PR#52827 8 keep_on_cpu #ricBEN

c BEEFEZEAEENEM (% mm tensor R S| encoder AER) (design): £#:FKx
AN diff AR, FENEEMRRAT BTHE,

PNSESE-AL

« Qe
1. M-RoPE EVANFE: AR uses_mrope HE FEHD keep on_cpu FEWIZEIE (Ao
PR#52827 k& ANFI) , worker itEA B S ERD image grid_thw £F &, SFUE
BRI, AN PR WNNREBEET12% 5, EEIERBIETKRE Cl,
2. v1 model runner BIFIERIXE : BBRANRBEEZINT v1 runner RIF#ARK (else 2k hfET
uses_mrope) , 1B v1 runner A preemption &N EESE Hitgit
NewRequestData FE#HFIE, XHKBRAH, EIRER num_computed_tokens



eviction T/NAABEZ, data 73R4 None, M| worker T e R 3%k, EERAL
resume BRIZWMIFR, X v1 runner ZRFEARRELE,

3. MREM: offset + length == num_computed_tokens | E N B ZHFIH, ELFrA
E¥HiZ span &ia— token MWRITE (ZLRER) ., THFE encoder fREIA, M
RAF boundary BB E T AEEEN, BiEX EEMHIA prefix cache WBEX AR, - &
W AeZEREePRENZESI/ERR (streaming MIBIF. I agent. LA
Witlz) BMEE, SIMEEHE TTFT M 634ms BREHET 2 KEIKFE (4 54ms)
BRI BRAM ~21ms BBE ~2.9ms, MR prefix cache L BIFERTITAZE
1t (num_computed_tokens=0 = span BHEAFIE) . X M-RoPE & H HIMRIF
., [BRE PR#52827 B&, MSEEBEEFTA VLLM v1 SIERNZESER, B RREE.
MEBIEEMES LRSI R, BRAIEPE 4 AXHF, NRTE, - Nefrit: %
AR EE | M-RoPE BRI ELAKRLIE | vl runner preemption B2 KB E |, K
R EAN PR#52827

PNz s
« PR #52827 PR#52827 %3 keep_on_cpu FEIIE (TP PIRENEKE) : A PR W

M-RoPE To# B BR#Ti% PR 5| A8 keep_on_cpu I=&IEESH, EEESNEAREER
NWREFEZHREH mm I,



