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PATHE
« —A]iE: Bhé kernel § PCG 1#H Gemma4d FHER MHRE
- ESME: BIVUEIEL gemma4_fused_ops.py T kernel gi& KB (B/Y launch

overhead H#RIER) fo gemma4_mm.py ¥ model BMES _ setattr 89i%3iT (BB
3F state_dict RIIR F3E PCG EZR) , XA EMMAH B LEIME

ThRES EAL

Optimize Gemma4 26B-A4B prefill performance through two complementary
approaches:

1. Fused Triton kernels for Gemma4 decoder layers — Reduces kernel launch
overhead by fusing multiple operations into single kernels. 2. Enable Piecewise
CUDA Graph (PCG) for VLM models — Fixes PCG support for multimodal models
that use self.language_model instead of self.model to reference their text backbone.

SCEL AR

1. ¥3gRE4 kernel: & gemma4_fused_ops.py FEX
_gemma_dual_rmsnorm_residual_kernel & wrapper
gemma_dual_rmsnorm_residual_scalar, ¥ MoE X R MNEE)T—1 (
post_feedforward_layernorm_1. post_feedforward_layernorm_2) 5&&)3—1t (
post_feedforward_layernorm) . %% ZfkrEEREE N E— Triton kernel,

2. 3| Gemmo4 fRFLE . 58K gemma4d_causal.py B9 Gemma4DecoderLayer.forward()
, T MoE SR EERAARME kernel, BREAKZEE norm AAMIGE KELE,

3. PCG #FZEMIER: & gemma4_mm.py B9 Gemma4ForConditionalGeneration #3750
model B (3% A language_model) #o _ setattr__ FEBIXT model MIIRIE, LAEY
PCG [ 1## & hasattr(model, "model") EBFFIE state dict BEE,

4, EARBATEY B & model_runner.py F# & resolve_language_model() Z#F
language_model B ; & init_piecewise_cuda_graphs() F3Em R5EW layers fBATIZ4E
, 3EBC language_model EERE layers BIZEH,

5. BI3R/TRIERS: T piecewise_cuda_graph_runner.py B #7 patch_model By BARAET,
* #F language_model fE &R T 891E R,

R



python/sglang/srt/layers/gemma4_fused_ops.py (#&3k mh&RNAZ; 25| source; FER
core-logic; &% _gemma_dual_rmsnorm_residual_kernel,
gemma_dual_rmsnorm_residual_scalar) : #FEZOEE kernel
_gemma_dual_rmsnorm_residual_kernel #n wrapper, ZMREIRABIXEE,

python/sglang/srt/models/gemma4_mm.py (1R ZESER; 25| source; HER
data-contract; 5 model, setattr) : 750 model BPEFR _ setattr_ IAZR3E PCG 828
FFrik state_dict 5%, & PCG BRAKKHE,
python/sglang/srt/models/gemma4_causal.py (#3k ERBEE; 25| source; FEH
data-contract) : 158k DecoderLayer.forward() £ A RLE kernel, ZMEEEIRABITEH,

python/sglang/srt/model_executor/model_runner.py (#3k #AIEE4TE: 5| source;
* A data-contract) : ¥ & resolve_language_model 1 PCG #1a1tiZ 4, *3F VLM 2
o

python/sglang/srt/model_executor/piecewise_cuda_graph_runner.py (it E4m%E; 3£
%] source; A data-contract) : iEAEL language_model EIERA layers BIE,

.
/)

XS _gemma_dual_rmsnorm_residual_kernel,
gemma_dual_rmsnorm_residual_scalar, Gemma4ForConditionalGeneration.model,
Gemma4ForConditionalGeneration.setattr, resolve_language_model,
init_piecewise_cuda_graphs

R R B

python/sglang/srt/layers/gemma4 _fused_ops.py

AL OERS kernel _gemma_dual _rmsnorm_residual_kernel #1 wrapper, ZMaEIRFABIX

"’

# gemma4_fused_ops.py

@triton.jit

def _gemma_dual_rmsnorm_residual_kernel(
X1_ptr, W1_ptr, X2_ptr, W2_ptr, W3_ptr,
Residual_ptr, Scalar_ptr, Out_ptr,
stride_x1, stride_x2, stride_r, stride_o,
N, epsl, eps2, eps3,
BLOCK_SIZE: tl.constexpr,

# % MoE REIRH 3 /> RMSNorm + 2% E 10 + FrE RS A HER kernel A
row = tl.program_id(0)

cols = tl.arange(0, BLOCK_SIZE)

mask = cols < N

x1 = tl.load(X1_ptr + row * stride_x1 + cols, mask=mask, other=0.0).to(tl.float32)
w1 = tl.load(W1_ptr + cols, mask=mask, other=0.0).to(tl.float32)

x2 = tl.load(X2_ptr + row * stride_x2 + cols, mask=mask, other=0.0).to(tl.float32)
w2 = tl.load(W2_ptr + cols, mask=mask, other=0.0).to(tl.float32)

w3 = tl.load(W3_ptr + cols, mask=mask, other=0.0).to(tl.float32)

r = tl.load(Residual_ptr + row * stride_r + cols, mask=mask, other=0.0).to(tl.float32)



varl = tl.sum(x1 * x1, axis=0) / N
norm1 = x1 * tl.rsgrt(varl + eps1) * w1 # &—4 RMSNorm

var2 = tl.sum(x2 * x2, axis=0) / N
norm2 = x2 * tl.rsqrt(var2 + eps2) * w2 # =/ RMSNorm

combined = norm1 + norm?2

var3 = tl.sum(combined * combined, axis=0) / N
norm3 = combined * tl.rsqrt(var3 + eps3) * w3 # £=/ RMSNorm (Ft&/5)

scalar = tl.load(Scalar_ptr).to(tl.float32)
out = (norm3 + r) * scalar # FREM + {tEFE

tl.store(Out_ptr + row * stride_o + cols, out.to(x1.dtype), mask=mask)

def gemma_dual_rmsnorm_residual_scalar(
x1, weight1, x2, weight2, weight3, residual, scalar,
epsl=le-6, eps2=1e-6, eps3=1e-6,

#ATERE: MR x1 BoEBREHES, B Triton kernel BFR
assert x1.dim() == 2 and x1.stride(-1) ==

M, N = x1.shape

BLOCK_SIZE = triton.next_power_of_2(N)

out = torch.empty_like(x1)

_gemma_dual_rmsnorm_residual_kernel[(M,)](
x1, weight1, x2, weight2, weight3, residual, scalar, out,
x1.stride(0), x2.stride(0), residual.stride(0), out.stride(0),
N, epsl, eps2, eps3,
BLOCK_SIZE=BLOCK_SIZE,

)

return out

python/sglang/srt/models/gemma4_mm.py
A0 model BMEAR _ setattr AR PCG 148 FF 1k state_dict 753, & PCG BHAMXE,

# gemma4_mm.py
class Gemma4ForConditionalGeneration(nn.Module):
#...
@property
def model(self):
# 4% .model 3£ A .language_model, FEBINERE hasattr(model, "model")
# 3R, FRBRIMES FERFIK state_dict REE

return self.language_model

def _ setattr__ (self, name, value):

# FHBTXT "model" BB FEWIE, FFiE runner B9



# self.model.model = resolve_language_model(self.model)
# BANEM nn.Module B _modules, MfTTH state_dict
if name == "model":

return
super().__setattr__(name, value)

Wb KA

« gemini-code-assist[bot] & HEtE kernel &R AL : ZINAE
gemma_dual_rmsnorm_residual_scalar FRmxt x2 fn residual IR / B REeE, FF
IERRR, ZEB IR AL KX M,

« gemini-code-assist[bot] ¥& 1 resolve_language_model 8 fallback Z3 e : &=E—1T
return model.model 7ER] BB LIKET AR5 & AttributeError, ZIXEKA getattr, %
DGR RED KA,

« kpham-sgl #RKIE MMMU A#ER: 1FF EH PR body B8 MMMU 4R 54.89%, [LEC
BEHo
. B kernel HD Y NIIE (correctness): KRB R, REEHEE,

. resolve_language_model B fallback 3| % AttributeError (correctness): R K
YBIE bug.
« MMMU SER RIS (question): /E& E#T PR body E-x MMMU 453 54.89%, ILELE

73_0
R &5 7
i

1. RN : gemma_dual_rmsnorm_residual_scalar X4 x1 8 shape #o stride, =%
A& x2 Fo residual, FEEANFR REAIKETTRESFEK Triton kernel # BRI H,

2. BIE AttributeError: resolve_language_model By& & fallback return model.model
FEERBET model 5 language_model BfsbE M AttributeError, BEAYRIEREE
ZRAREE S, (ERRY ETRML,

3. state_dict T NFE: gemmad_mm.py T3t setattr_ FEET model IR(E, BEH
AR EES N _modules, TRELIIRIF, THRIFE .

4. PCG #BXE]: PCG BRARETHRRKBBMUGE, ZTHEXGEHBHEEMTIL, THE
BFERFE R NAE PCG B42, 1BEEH warning BE. - ®m: BEFEP"M: Gemmad VLM T
ZHRAF, WERERBMEES 53%, K token THAK 5-15%, 8RR Hih VLM (
W Qwen2.5-VL) AZ#M, J VLM RELEMILEREZE, R 38T ae
kernel fn PCG @ X £ A, ERBE/N (+1568) , &MEW., - NRtric: MAR
IERA R FRBR , PCG BRAKXHEE | fallback AttributeError BERR , o X
kernel 43 RA

KRR EE
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