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ThRES EAL

PR B EARER Nemotron #E7E3E hER B A MEREMRFN, BIELRSIER attention E3RiEIE. KW
2 FP32 I E 4. scaling factor FishTe k. RelU2 EFREE. URZ ARG NE|
W, EILEMEML, BERAIJLBHRE,

SR

1. #73¥ RelLU2 JIT W#Z(python/sglang/jit_kernel/activation.py,
python/sglang/srt/layers/activation.py): £ JIT #UERERFIEM run_unary_activation
fo relu?2 O, RelLU2 2 M nn.Module B MultiPlatformOp, CUDA B&{2Jk%& 3| JIT
kernel,

2. B GEMM B ERE (python/sglang/srt/models/nemotron_h.py): ¥ Bt H &
gate(hidden_states.float32) BX 4 torch.mm(hidden_states, gate.weight.t(),
out_dtype=torch.float32), {E/E4EfFAE BF16 L3TEME FP32, B FP32 iHHE
2,

3. Scaling Factor E#& (python/sglang/srt/models/nemotron_h.py,
python/sglang/srt/layers/quantization/unquant.py): ¥ routed_scaling_factor 15345
MoE EZFAE3k, it TopK B apply routed_scaling factor _on_output tFrEREZ
TEBREMEFMEER, RARERBENBEMEEMESREA, BRERESHERK. BRT
forward() FITLARH final_hidden_states *= self.routed_scaling_factor,

4. Mamba M EEHEAL (python/sglang/srt/layers/attention/mamba/mamba.py,
layernorm_gated.py, causal_conv1d_triton.py): ¥ Mamba?2 ] layer norm gt&3 A3
F# num_groups > 1, B kernel launch JREX; 4R out_proj BAREIZ 2R EE L,

5. MoE J&3% B #h3%&3% (python/sglang/srt/arg_groups/nemotron_h_hook.py): &
unquantized (BF16) =X ModelOpt E4LE, 4L MoE runner /E3gp03EIRKBE, BRIAGEA

flashinfer_trtlim 2 marlin & &3 E3#.



6. EEEMIRE £ # (python/sglang/jit_kernel/tests/test_activation.py,
benchmark/bench_activation.py): #3% RelLU2 B9¥EE MR Fn performance benchmark,
B %% shape fn dtype,

REEF:

python/sglang/jit_kernel/activation.py (3R JIT AA%; 25| source; £ core-logic;
&5 _run_unary_activation_inplace, run_unary_activation, relu2) : W E: #Hig
unary activation #2228, Mt run_unary_activation fa relu2 0, A JIT kernel #An
run_unary_adctivation wrapper,

python/sglang/srt/models/nemotron_h.py (#3k #AII,; 35| source; £
data-contract) : XPEAERETE . BKRiE GEMM R BF16, scaling factor mh& 3t
TopK FaERE, HREIERE,

python/sglang/srt/layers/activation.py (13t EFE; 5| source; £& core-logic; f&F
& RelLU2, forward, forward_native, forward_cuda) : ReLU2 E-FEHM: %X
MultiPlatformOp UFIA % F&Jk&, CUDA BEZFLEF| JIT kernel,

« python/sglang/srt/arg_groups/nemotron_h_hook.py (1% BLE#F; 3H| source; %
A core-logic) : MoE JaimikiF RS AT A REMNR ModelOpt BV EXEIR, Bt
BEX BEEAR,

- python/sglang/jit_kernel/tests/test_activation.py (&3R BEREK; Kh| test; KA
test-coverage; 5 test _relu2_correctness, test_relu2_out_param,
test_relu2_negative_inputs_zeroed) : MiXEB & : 38 test_relu2_correctness.
test_relu2_out_param. test_relu2_negative_inputs_zeroed =ANMIR K%k, #afk RelLU2
kernel IEHaME,

. python/sglang/jit_kernel/benchmark/bench_activation.py (#3k JIT W#%; 25| source
; KA core-logic; &% relu2_torch, benchmark_unary) : EA4&: #73%
benchmark_unary &%k, Xttt JIT kernel 5 torch compile SZELEY RelLU2 M &E,

X85 run_unary_activation, relu2, ReLU2.forward_cuda,
NemotronHMoE. forward_core_normal, NemotronHMoE .forward,
apply_nemotron_h_defaults

KR F B]

python/sglang/jit_kernel/activation.py

O B 3 unary activation #8%2, JEM run_unary activation fa relu2 o, A JIT
kernel 7sA0 run_unary_activation wrapper,

# python/sglang/jit_kernel/activation.py (head)
SUPPORTED_UNARY_ACTIVATIONS = {"relu2"} # ¥3EBMNBEES

@register_custom_op(mutates_args=["out"])
def _run_unary_activation_inplace(

op_name: str, input: torch.Tensor, out: torch.Tensor
) -> None:



# BENBE: input £7 out FIRMR, T gate/up HFH

last = input.shapel[-1]

module = _jit_activation_module(input.dtype)
module.run_unary_activation(input.view(-1, last), out.view(-1, last), op_name)

def run_unary_activation(

op_name: str,

input: torch.Tensor,

out: Optional[torch.Tensor] = None,
) -> torch.Tensor:

""Apply a standalone element-wise activation: out = act(input)
assert op_name in SUPPORTED_UNARY_ACTIVATIONS, f"Unsupported: {op_name}"
if out is None:

out = torch.empty_like(input)
_run_unary_activation_inplace(op_name, input, out)
return out

def relu2(input, out=None):
""Squared RelLU: out = max(0, input) ** 2"""
return run_unary_activation("relu2", input, out)

python/sglang/srt/models/nemotron_h.py

KPR T E . KRB E GEMM k) BF16, scaling factor Bié&#t TopK foEXRE, HIKR
JE B FRIE,

# python/sglang/srt/models/nemotron_h.py (head) def_forward_core_normal(self,
hidden_states):  # B GEMM: (£ BF16 k% +FP32 Ein (out_dtype) , B FP32
8 E  router_logits = torch.mm( hidden_states, self.gate.weight.t(),
out_dtype=torch.float32 ) if self.shared_experts is not None: shared_output
= self.shared_experts(hidden_states) else: shared_output = None
topk_output = self.topk(hidden_states, router_logits) if self.use_latent_moe:
hidden_states, _ = self.fc1_latent_proj(hidden_states) final_hidden_states =
self.experts(hidden_states, topk_output) return final_hidden_states, shared_output
defforward(self, hidden_states):  # scaling factor B8 TopK = experts NEfEEE, itk
RABEFH%ER  final_hidden_states, shared_output =
self._forward_core(hidden_states) # ¥&: JRXKA final_hidden_states *=
self.routed_scaling_factor, IEZKR num_tokens, hidden_dim = hidden_states.shape
if self.shared_experts is not None: # shared experts #gix output =
torch.empty(num_tokens, hidden_dim, ...) output[:num_tokens] =
final_hidden_states + shared_output * (1.0 / self.routed_scaling_factor) else:
output = final_hidden_states  return output CE&E: HAABREFHRENRD, SR
EER)

python/sglang/srt/layers/activation.py
ReLU2 EFEM: %X MultiPlatformOp UF|A L FEIKAK, CUDA B2 & 3| JIT kernel,

# python/sglang/srt/layers/activation.py (head)



from sglang.jit_kernel.activation import relu2 as _jit_relu2

class ReLU2(MultiPlatformOp):

nnn

Applies the squared Rectified Linear Unit function.
y = max(0, x)"2

def forward_native(self, x: torch.Tensor) -> torch.Tensor:
x = F.relu(x)
return x * x

def forward_cuda(self, x: torch.Tensor) -> torch.Tensor:
# CUDA BRAZ2{EF JIT kernel 5231
return _jit_relu2(x)

# forward_hip, forward_cpu F®4& MultiPlatformOp BRIAMT A

i A

« Scaling factor Ft& & E (Fridge003@nemotron_h.py#285): /& b8zhong HaiARL & =K
BH, BAFEATUERESITE FE FP32 3T, IANMREN,

« Quantization A None #& X (Fridge003@nemotron_h_hook.py#34): b8zhong A&
None &~k EM (BF16) , {BAIAGE R EM

« kUsePDL ##xiz 4| (Fridge003@activation.cuh#206): b8zhong B kUsePDL ZE4miF i@
¥ make_cpp_args E, MmIAEBITERSEK

« Mamba out_proj &2 JREE (Fridge003@mamba.py#725): Y& K& thread P HEEE,
TREEN T HERA B E AT L

« UnQuant B&428 scaling factor &3 (Fridge003@unquant.py#515): b&8zhong fERE Y
backend KE&& SF B, EMEERBRNRA, BREEL,

« FlashInfer SSU # B i1¥# (nvpohanh@issue): ZiX @ FlashInfer BIFAIRIX X 3 topk>1 B
SSU =,

« Scaling factor & &R (design): iRitHIIA: RIERLZLN, BRERE,

« Quantization 4 None 892 X (question): &% : None & BF16 L &1L,

* kUsePDL #£#R4Z2%| (question): 4mIFRIERSEL, IFBATH

« Mamba out_proj B A&k (design): MEREMAL: #%K B PyTorch slicing BIR&EFE N,

« UnQuant &2 scaling factor %32 (design): AR RFE5ERITH K,

PNoESE-A

o XS
- Bl GEMM X5 : BF16 ROETRESBFEERL, EEEEIRERMENIREN (GPQA
DFARIT) , BERTEKFS [ BEEH,
« JIT kernel IEFaME: F3EH) ReLU2 kernel HETUNMRE X, EEZ XL torch HmiZFEE2
B—E M,



« Scaling factor Ei&: TTREZ"AIE Nemotron A (41 DeepSeek %) , EH{E
should_fuse_routed_scaling_factor_in_topk ZEA8% backend 9 IEHASZ I,

« Mamba B2&8: layernorm_gated.py 33 T n_groups AR, W &680REH (A
shared experts A HAAER,

« FEFRE|: JIT kernel {X & F#FF CUDA, HAzthpnEE (AMD, Intel) EFEEIREF| native 52,

« AP : Nemotron =R EIBAEEAL 44%, ZLREZFMRM; BF16 BERKARH, LE
RFPESMEE .,

« A% ¥ run_unary_activation Z—30, HESEMEBERNBERE (o0 RelLU.
Sigmoid) B9 JIT L2,

- HfN: ZAXHNRETEFTELPERRBED —KM,; ITGHHE benchmark Foig
MR B TR ERE,

« REARIT: Bt BF16 BE |, JIT kernel IE#AME |, Bh& scaling factor &N , Mamba
BEARZRW , Fa/KH (CUDA only)

RTINS
« PR #27284 [CI] Fix Nemotron nightly mixed precision checkpoints test: [E—#&# (
Nemotron) By CI &, 4+ nightly MiRFaE M,



