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HATHREZE
« —AJiE: A vLLM IR 5| A\ maybe_inplace E#} #1414 fused_add_rms_norm

- WESE: BEEEIE, AHXT maybe inplace BIRITHER. R T EUREL TS
EMRIE X — R ECE, FREFRFLEEEESEMNE

THRES B

VLLM IR ¥ #B/EIEX 5N E, AV LM, EFRLSNAT RN ERMANREER Y XK

RALRNE, KRB : (1) torch.compile RERMIRIE; (2) HIEFTA IR FIESZILAR
HHREITA. A/SIAN maybe_inplace E#: BT (BEREXR) MHKESMATLENE,

WA maybe_inplace RNARAAFABRTEMAE, HAFTHERHEAR, ZRITEEERRSA
SCH, Rl B33 G B AR 36 AR R 2B X

SRR

1. ¥ B IR FME LI (viim/ir/op.py) : A register_op #3¢ allow_inplace #7 activations
23%; Y allow_inplace=True B3 IrOplnplace 25, #iZf#t .maybe_inplace E#H Xt
%o EHRTUEHEARALI, mBRIAZERERIBMEE,

2. ¥R E(EEE (viim/compilation/passes/ir/) : VIimIRInplaceFunctionalizationPass
TE pre-grad MBS maybe_inplace EFHE#HARIAEZER, HRIEEEREERARE THM
£ ; VlimIRLoweringPass & post-grad MHEx% IR 31E lower B BARSZH, YSZHE
inplace Bt ATLIE; UnsafeCloneEliminationPass BEEMBR A LIE, A
donated_input_ids & & IEBNE B AN T,

3. 84 fused_add_rms_norm #E: T vlim/ir/ops/layernorm.py 7t IR #/E, HEEF
SR (viim/kernels/vlim_c.py. aiter_ops.py. oink_ops.py. xpu_ops.py) F It
S, AR inplace=True 1LIAE B ABECAIXEKRIA. RBFERT _oink_ops.py #1
_aiter_ops.py FHIIH RMSNorm E A&, 2kAER IR 4k,

4. BIERESBE : viim/model_executor/layers/layernorm.py % 8
RMSNorm.forward_native B A& A ir.ops.rms_norm #o
ir.ops.fused_add_rms_norm.maybe_inplace; forward_cuda WABR &b, &FEthER
BLE (vlim/platforms/) toA fused_add_rms_norm B, HEEHEL K.

5. MRE XY : FEAREMREZ IR EX. inplace k. NAXIEMME., mIFBAERS, ¥
# docs/design/vlim_ir.md Fa%k % debug_vlim_compile.md,



R

viim/ir/op.py (3R IR & ; 265 source; FER core-logic; &5 register_op,
IrOplnplace, IrOplnplaceOverload, init) : £ IR dEZEE E: ¥ & register_op X
allow_inplace %k, #3& IrOplnplace 241 maybe_inplace E#H 2 kiZ &,
vlim/compilation/passes/ir/inplace_functionalization.py ({3 %mFEE; FE 7| source;
A dependency-wiring; &5 VlimIRInplaceFunctionalizationPass, init, call) : FFHEM
FEE R 3L pass, & maybe_inplace ## R BRIAE BB IDHEIRE,
vlim/compilation/passes/ir/clone_elimination.py (13t %ZE3E; 25| source; LR
dependency-wiring; {45 UnsafeCloneEliminationPass, user_writes_to_node, init, call)

D I S E R EHPR pass, FA donated_input_ids ZABKBRITARE,

vlim/model_executor/layers/layernorm.py (#3k =R 2 25| source; FEH
data-contract; 5 fused_add _rms_norm, forward_native, forward_cuda,
dispatch_rocm_rmsnorm_func) : 5 RMSNorm 8 forward A35E A IR ops, #
FRIBE RS,

tests/compile/passes/ir/test_inplace_functionalization.py (13 MEREHE; 23| test;

Vi =]

E AR test-coverage; 5 MaybelnplaceModel, FunctionalModel,

StoreDonationInfoPass, test_simple_functionalization) : ¥ &% inplace
functionalization pass BIZFizE, BIFERELNFEREZ,

XPEMES: register_op, IrOplnplace.init, IrOpInplaceOverload.call,
VIimIRInplaceFunctionalizationPass.call, UnsafeCloneEliminationPass.call,
RMSNorm.forward_native, RMSNorm.forward_cuda, fused_add_rms_norm (kernel impl),
user_writes_to_node, overload_or_default

RERED R B

vlim/ir/op.py

o IR HEZET E . ¥ & register_op % #F allow_inplace 5%k, #3% IrOplnplace fo
maybe_inplace E#H o IkZ 1,

#it#t RPEH R register_op By inplace E#5 IrOplnplace 3£
from typing import Any, ClassVar, Literal, overload

# ¥ allow_inplace #1 activations %k
@overload
def register_op(
*
name: str | None = None,
activations: list[str] | None = None,
allow_inplace: Literal[True],
) -> Callable[[Callable]..., Any]], "IrOplnplace"]: ...

def register_op(
f: Callable | None = None,



*

name: str | None = None,
activations: list[str] | None = None,
allow_inplace: bool = False,
) -> "IrOp | Callable[[Callable], IrOp]":
def decorator(_f: Callable):
op_name: str = _f.__name__ if name is None else name
assert op_name not in IrOp.registry
if allow_inplace:
op: IrOp = IrOplnplace(op_name, _f, activations) # 813 IrOplnplace F3524|
else:
op = IrOp(op_name, _f, activations)
IrOp.registry[op_name] = op
return op

class IrOplnplaceQOverload:
""maybe_inplace EHMNFEAXNE, BEEQRIELZH FrEHmA) . "
def __init__(self, op: IrOp):
params, returns = op._schema_str.split(" -> ")
n_outputs = returns.count("Tensor")
# MHEBELNETHERE (inplace RIEEARNE)

assert returns.count("Tensor") == len(op.activations), ...

def _call__(self, *args, **kwargs):
# EERARALI, FEdRHFHEE
# AR A EAERFRMAATA R

return self._impl_fn(*args, **kwargs)

vliim/compilation/passes/ir/clone_elimination.py

I R E R PR pass, F|A donated_input_ids 24 BB TARE,
##t# XK B UnsafeCloneEliminationPass.__call__ By#iWiZ#E

class UnsafeCloneEliminationPass(ViimInductorPass):

B IR lowering EARBEEM clone ¥ &,
FIH donated_input_ids JHRRIBIEEM A TIE, REIEREERBMANTE,
BRIAFZER|E, (XEXFBEH vLLM &R,
@VlimInductorPass.time_and_log
def __call__(self, graph: fx.Graph) -> None:
count = 0
node_to_idx = {node: i for i, node in enumerate(graph.nodes)}
pass_context = get_pass_context()
donated_input_ids = pass_context.donated_input_ids # A&t pass 153

for node in graph.nodes:
if not is_func(node, torch.ops.aten.clone.default):



continue
original_node = node.args[0] # clone B9JR &

# R clone WEANBRTEZIEXREER, WAHEKE clone
write_idxs = [node_to_idx[u] for u in node.users
if user_writes_to_node(u, node)]
if write_idxs:
write_idx = write_idxs[0]
tRERTERSTAEAFEZEHEH
if any(node_to_idx[orig_user] > write_idx
for orig_user in original_node.users):
continue # AR clone
# EREE AL clone FREHEMR
if (original_node.op == "placeholder" and
node_to_idx[original_node] not in donated_input_ids):
continue
# 22 clone
node.replace_all_uses_with(original_node)
graph.erase_node(node)

count += 1
PG KA

1. maybe_inplace MIANEEF AL LKL gemini-code-assist ZIUE warning XA
error CUBREBRIEF MR, FEEXNHEE,

2. UnsafeCloneEliminationPass e unsafe: gmagogsfm #118] unsafe BREAE, 1E&EN &
ERAG, TEEZIFREMEEL, ZITRRRT 2245 M2 8 BRE,

3. B FEEEYIE: claude[bot] £, ROCm F &8/ fused_add_rms_norm IR £ % KB
B, $HAITER WA ERF; XPU SRR SIS EMWTE R, XL UG 4L
commit FEE,

4. lowering H& bug: claude[bot] Fg i failed_nodes & join BIRERAFZFESEK
TypeError, BAZE,

5. MREBEZ2A: claude[bot] X test_oink_availability_checks EH-F#HZNHIFFRTEZ
. EEBEEMBBE R,

« maybe_inplace MIANE £ F R ELKRENIKA error (correctness): fEB ERMAZEIK, K
A raise ValueError FHIEfmiFHREL,

« UnsafeCloneEliminationPass 8 unsound JREA (design): HRIZITA BRSTF, BEItx
FEANEE R,

« ROCm F &8 fused_add_rms_norm IR KA RELE (correctness): @i 3Ehn
fused_add_rms_norm=rms_norm & B £,

« XPU &) fused_add_rms_norm I 53k AssertionError (correctness): @370
xpu_kernels B fused_add_rms_norm ZIE L,

« lowering pass H&EF failed_nodes join §%k TypeError (correctness): BB AL F&F
BRI %s H map(str, ...) BE.



R 5 B

- QF&:

- BELEBZNKE: WMaRAT XPU #1 ROCm &b b E 8 fused_add_rms_norm 523K
RERERE, "aESFREHEAKBGERER, REMBE, ENEEGESAZEMRER.,

« |H API &R F&E: oink ops.py #1 _aiter_ops.py FERAREEILR, FEERMINERIE
PR LI AR B (IR test_fuse_act_padding.py 35| B
get_rmsnorm_fused_add_op) »

- WFEHRAY soundness X F&: UnsafeCloneEliminationPass #8124 unsound (R &
), EERUTEETIRMROERE, FEHEERIBER—K.

« BOEIBMEIIEER S : maybe_inplace 7 eager MR T REEKREKER LI LFER,
TR R AT ASHIETS (gemini-code-assist B, BEXKAN error) .

B AP AREER NS EEED, [EFFRE torch.compile E M EEFFFRMA (
benchmark ##E £7~ median latency TEEZR) . AHALKE: FEBEEXAZTAE
i IR FEMRBE S RIRARIFRSF, EFEEME maybe_inplace BIBEX AR, MRS
D RIFRERBE T TR MEM IR FBIEN lower TR, FTHAKRATA IR BIEEREERHT

B9 R FAAE SR
- Rfetrin: BEFERANRA , 1B API BRRIE , STEHERTTE , BUEHRIEIIE R fEA R
R

KERIKZ

« PR #33825 [VLLM IR] 1/N skeleton and rms_norm op: & PR £FiZ PR &, ¥ BT
IR {EZE L X #F maybe_inplace E#fn fused_add_rms_norm,

« PR #32358 RFC: vLLM IR proposal: &% RFC X#%, EX T vLLM IR Hi&it B ArfosEE,



