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Th RES EAL

MUSA devices previously could not use piecewise CUDA graph due to multiple
incompatibilities: torch.compile on MUSA fails to serialize custom device types in
FX-generated code, and several operators (SiluAndMul, RMSNorm, FP8 quantization)
lacked fake kernel registrations needed for torch.compile tracing. As a workaround,
these operators fell back to native PyTorch implementations when piecewise CUDA
graph was enabled, resulting in suboptimal performance.
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1. 3738 FX AR AERRKN T 1 B2 python/sglang/srt/hardware _backend/musa/utils/patch_t
orch.py, 523 patch fx_custom device() &%k, BT IENZ#IE FX £ RH
device(type='musa’', index=N) ¥#t 4 torch.device('musa:N'), f#3R torch.compile F %
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2. Mt Fake Kernel: X activation.py #3EM aten:: fused _swiglu_forward 8 fake
kernel, ¥ fp8 kernel.py H3EM sgl_kernel::sgl per token_group_quant 8bit v2 By
fake kernel, ¥MER register fake if exists FHEMABRRE FAEENHE, XFES
torch.compile BB MUSA &%& F FRARIFXBE T,

3. ¥ Piecewise CUDA Graph Guard: #if& activation.py &
SiluAndMul.forward_musa %1 layernorm.py ® RMSNorm.forward_musa KB ERIEE

(if not disable_piecewise_cuda_graph: return self.forward_native(x)) , £ MUSA £
B2 (%0 nn.SwishGLU) & PCG B A Bt A,

4. ERRANT AR FE piecewise_cuda_graph _runner.py B4 set torch_compile_config() &

&M MUSA &%&JERA patch_fx_custom_device(), gk PCG ¥afbit R A T,



5. {88 MUSA &M : & sgl-kernel/python/sgl_kernel/utils.py #3¥%
is_arch_support_pdl() BIEHEMXAEZE torch.version.hip ¥ B AR EZE musa, [
#E review ZPEN TRAEGM utils/patch_torch.py T3] E 118 MUSA EiR B xR, RIF4A
BT,

MREE: FREERTEEEMRAM, "REFEEE MUSA B4 LI PCG ShaESHE.
R

python/sglang/srt/hardware_backend/musa/utils/patch_torch.py (i MUSA fEin; 2%
% source; LA dependency-wiring; &5 _replace_device_repr,
patch_fx_custom_device, patched) : BF38 X4k, I, FX REBARKRANT, BE
torch.compile £ MUSA L& device FF|fLa#, ZAUK PR BYX B REF A,
python/sglang/srt/layers/activation.py (#3& #SEE; 35| source; EA core-logic; #F
5 ) : B SiluAndMul 8 PCG guard, FEMt fake kernel /& torch.compile BEFREZ
SwishGLU HF, EEZEERE MR,
python/sglang/srt/layers/quantization/fp8_kernel.py (1% B2 ; 35| source; HEA
core-logic; &5 ) : JEMt sgl_per_token_group_quant_8bit_v2 8 fake kernel, {£
FP8 E1LIE torch.compile T = IREZ,

« python/sglang/srt/model_executor/piecewise_cuda_graph_runner.py (iR i+E RIinfT
: %5 source; EA data-contract) : & set_torch_compile_config &R MUSA ¥ T
WA, & PCG ¥Msfbe XD,

« python/sglang/srt/utils/patch_torch.py (3 TEZ; 2% source; £#H
dependency-wiring) : 37T is_musa AR _is_musa &, NEL MUSA &85
AR,

- python/sglang/srt/layers/layernorm.py (13 J3—1t/&; L% source; A core-logic) :
#%BR RMSNorm.forward_musa # 8 PCG guard, £ MUSA A LERIZ 4G4 4 3K,

. sgl-kernel/python/sgl_kernel/utils.py (#3k sgl W& T E; 23| source; £ core-logic)
- &£ is_arch_support_pdl X3 MUSA, #fH MUSA R&LENRERE,

XS _replace_device_repr, patch_fx_custom_device, patched,
SiluAndMul.forward_musa, RMSNorm.forward_musa, set_torch_compile_config,
is_arch_support_pdl
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python/sglang/srt/hardware_backend/musa/utils/patch_torch.py
oL FE S, 23 FX R A RANT, B & torch.compile 2 MUSA tE device F3|1bia]
A, BAOR PR BIXEERER K,

import re

from dataclasses import replace as _dataclass_replace

import torch

import torch.fx.graph as fx_graph

# IEN|UAS device(type='xxx', index=N) &=



_DEVICE_REPR_RE = re.compile(r"\bdevice\(type="'([*']+)"(?:,\s*index=(\d+))?\)")

def _replace_device_repr(m: re.Match) -> str:
""" LEE|8Y device FREARNEBHA torch.device A"
dev_type = m.group(1)
dev_index = m.group(2)
if dev_index is not None:
# fl4m device(type='musa’, index=0) -> torch.device('musa:0')
return f'torch.device('{dev_type}:{dev_index}")"

return f"torch.device('{dev_type}')

def patch_fx_custom_device() -> None:

Fix FX codegen serialization for non-standard devices (e.g., torch_musa).
ERBAE _gen_python_code, FEARMNRILFRE P EH device TR,
IR torch AEIRAE graph globals H = A,

original = fx_graph.CodeGen._gen_python_code

def patched(self, nodes, root_module, namespace, **kwargs):
result = original(self, nodes, root_module, namespace, **kwargs)
new_src = DEVICE_REPR_RE.sub(_replace_device_repr, result.src)
if new_src is result.src:
#EAFERHRYN, RERBER
return result
# fRIE torch AP globals &
result.globals.setdefault("torch", torch)

#1EH _replace Ze&MEH src, FEHMFE ({0 _lineno_map)

if hasattr(result, "_replace"):
return result._replace(src=new_src)

return _dataclass_replace(result, src=new_src)

fx_graph.CodeGen._gen_python_code = patched

python/sglang/srt/layers/activation.py

& SiluAndMul F8) PCG guard, F5EMt fake kernel /& torch.compile BEERER
SwishGLU &F, BEEPHHCEREMEEE,

elif _is_musa:
# AL fake kernel SEM TR
from sglang.srt.utils.patch_torch import register_fake_if_exists

# SEM aten::_fused_swiglu_forward 8 fake kernel, {£ torch.compile BEFREZ nn.SwishGLU
@register_fake_if_exists("aten::_fused_swiglu_forward")
def _(x):

# (XEREIEMABR B R dtype, AR ELZMRITE

d = x.shape[-1] // 2



output_shape = x.shapel[:-1] + (d,)
return torch.empty(output_shape, dtype=x.dtype, device=x.device)

# ... AR AN ...

class SiluAndMul(MultiPlatformOp):
# ... HihAk ...

def forward_musa(self, x: torch.Tensor) -> torch.Tensor:
# BMRERX PCG 89 guard, IERZER MUSA (hILEEEZE
if not hasattr(self, "_musa_swish_glu"):
# nn.SwishGLU £ MUSA EMREMRT silu_and_mul, #&Hk5EEA
self._musa_swish_glu = nn.SwishGLU()
return self._musa_swish_glu(x)
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« £ _replace A%: gemini-code-assist 38 B #EH3E PythonCode X & T REERA £ 7
&3 TypeError, ZiIUEA NamedTuple B replace A AR B HMTFEE, FAEHAX
BT&nE,

« 24519 torch.version.musa: gemini-code-assist 3ZiX{# A getattr(torch.version, '

musa', None) B EHEH ], % AttributeError, A EEZ TZEIX, &
sgl-kernel/utils.py F BA&IE

o &3 M Fake Kernel: gemini-code-assist ZWWE A register fake_if_exists B HRAEHF
REXITHEE, FLERMN, & fp8_kernel.py fo activation.py #3ek R &4 E M.
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« TODO 523),: yeahdongcn 15 2 E N2, MUSA £ A B silu_and_mul kernel KL
nn.SwishGLU, {EREAR PR HHER,

- #H _replace B#REFEME PythonCode (design): FF & &R, HARLER

result._replace(src=new_src) #[E:RZE| dataclass_replace,

« Z42718] torch.version.musa (correctness): A& XM, & sgl-kernel/utils.py F1&
PX A getattr(torch.version, 'musa’, None),

« XMEM Fake Kernel (correctness): FFA& X4, 7 fp8_kernel.py #1 activation.py
W8 B &AM

« AL B MUSA B3R B X (design): FFAEBER I commit BRITH

« A I MUSA £ A silu_and_mul kernel (question): REAR PR HfER, EAD
FIFR I,
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2. Fake Kernel 38X R & : JEMHEY fake kernel {GREIZKEK MR IR, TR ZR LT
RESLHETH shape #F, FREBHRIFEREIR,

3. EERBRNEE: FBFR forward _native EIRfE, # nn.SwishGLU 8 RMSNorm &
MUSA SZIEEZ R bug, ERAFEABZNERLT TS EIEIERIK,

4. MUSA FRZ R KR MUSA RERIBANRATRERREFITA, B2 Cl BE.

5. MR EZ: PR RESETMIARERMNR, TEARIIETENEFME, - Fm:
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Kernel & X 7] e T ¥
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