PR #23874 REIRLE

sgl-project/sglang
Fix failing “test_nvidia_nemotron_3 nano” by fixing “test_grouped_topk”
S3ntiE: 2026-04-29 06:03

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/2387 4

PATHRE

. —4)3E: 1B £ grouped_topk A ¥HEF A Mamba 32X bug, ##%{ Nemotron-3-Nano

- EME: b PR (BB, LHE pack val_idx 89 IEEE 754 fui#z5f0 CUDA
graph THEEZERN, X THIFHM GPU kernel IFXEARABLEE X,

THRES B

Nemotron-3-Nano # FP8 SR JIT grouped_topk B2 RBEIFLL LK, ZER WK H R
BE (BEFA. topk_group=1. 128 NEEHEZ. topk=b6. & correction_bias) P&¥FITE
kernel Z43k, %Aﬁﬁﬁiﬁ?ﬁﬁ/\lﬁiﬁ bug: A choice score BEF AIEH, UKk Mamba %
padding K. X bug EEMBE UREER T AN,

SR

1. f&IE grouped_topk CUDA kernel B9¥ 53T ®ZEE (python/sglang/jit_kernel/csrc/moe/
grouped_topk.cuh) :
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2. BEZFE Mamba fREFHYE padding (python/sglang/srt/models/nemotron_h.py)

« £ nemotron_mamba2_with_output R#KF, E#HIHIK token EHRjG, X8 HEZFr
token ¥HIERD BRI .zero_(), Fafk graph replay B padding KB4 3uRE,

3. EH B A Nemotron-3-Nano &£ MR, (test/registered/models/test nvidia_nemotron 3
_nano.py) :
« %/ register_cuda_ci F# disabled #x&, iLIZMREHFMA Cl,

4. FTH negative choice scores TIVMIR (python/sglang/jit_kernel/tests/test_grouped_t
opk.py, #3XMF 210 17)

« | N test_grouped_topk_negative_choice_scores_match_reference, 1
correction_bias.fill_(-2.0) &&= & 104K, IAE JIT L5 S5E LW —K,
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KX
- python/sglang/jit_kernel/csrc/moe/grouped_topk.cuh (#3k BB MNZ; 7 other; 3£

A core-logic; 5 pack_val_idx, unpack_val_idx, grouped_topk_single_group_kernel)
BB E: BEFEITRERQREREER, FRAE warp_sum 55 X713 Hi.

« python/sglang/srt/models/nemotron_h.py (#3k R E; 27| source; £
data-contract; &% nemotron_mamba2_with_output) : Mamba i E3E %, FFLETH
kernel 3B RAIE M ILIRAE,

. python/sglang/jit_kernel/tests/test_grouped_topk.py (#i3k BITMIR; 25| test; LR
test-coverage; 45 _make_inputs, _scatter_by_expert,
test_grouped_topk_renormalize_matches_reference,
test_grouped_topk_non_power_of _two_renormalize) : #3g 210 /TR, BIE R D EKE
YR Ao 2 AR AR B TE B 30 o

. test/registered/models/test_nvidia_nemotron_3_nano.py ({E3k £RMER; HKF test; £
A test-coverage) : BT IRREAMRE, £ Nemotron-3-Nano EVIMREF A Cl,

XS pack val_idx, unpack_val_idx, grouped_topk_single_group_kernel,
nemotron_mambaZ_with_output, _make_inputs, _scatter_by_expert,
test_grouped_topk_renormalize_matches_reference,
test_grouped_topk_non_power_of_two_renormalize,
test_grouped_topk_negative_choice_scores_match_reference,
test_grouped_topk_without_renormalize_matches_reference
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python/sglang/jit_kernel/csrc/moe/grouped_topk.cuh
BB R BIEFRITRERSKERAEF, FRE warp_sum 57 A M LB

// sglang/jit_kernel/csrc/moe/grouped_topk.cuh

// % (value, index) FTRA uintb4_t, AT warp-level max V34,
/] ¥ 1EEE 754 (AER A &F SRR RN TR THT,
/] EB/ AW EEERMELER (BN correction_bias ®[1# sigmoid(score)+bias A1)
__device__ _ forceinline__ uinté4_t pack_val_idx(float val, int32_t idx) {
uint32_t val_bits = _ float_as_uint(val);
/| EREA (FEA) A1, BFArAMRKR; EUREE/FSA
val_bits A= (val_bits & 0x80000000u) ? Oxffffffffu : 0x80000000u;
/l R (65535 - idx) /)N index £ tie BHIRRE
uint32_t idx_bits = static_cast<uint32_t>(65535 - idx);
return (static_cast<uint64_t>(val_bits) << 32) | idx_bits;

__device____forceinline__ void unpack_val_idx(uinté4_t packed, float& val, int32_t& idx) {
uint32_t idx_bits = static_cast<uint32_t>(packed & OxFFFFFFFF);



idx = static_cast<int32_t>(65535 - idx_bits);

uint32_t val_bits = static_cast<uint32_t>(packed >> 32);

[ AR FRaA 1, 8BRS, TR

val_bits A= (val_bits & 0x80000000u) ? 0x80000000u : Oxffffffffu;
val = __uint_as_float(val_bits);

/] (kernel ¥ renormalize MERZE )
/] iLFRA lane %5 warp_sum_f32, REIXE topk 4 lane B#iH
float weight = (lane_id < topk) ? selected_weights[lane_id] : 0.0f;
float divisor = renormalize ? warp_sum_f32(weight) + 1e-20f : 1.0f;
if (lane_id < topk) {

out_ids[lane_id] = selected_ids[lane_id];

out_vals[lane_id] = weight * scaling_factor / divisor;

}

python/sglang/srt/models/nemotron_h.py
Mamba #IHH 3B R, FFIETR kernel LB KRB IIRE,

# sglang/srt/models/nemotron_h.py

@register_custom_op(mutates_args=["output"])

@register_split_op()

def nemotron_mamba2_with_output(
hidden_states: torch.Tensor,

output: torch.Tensor,

layer_id: int,

) -> None:

"""Split op for Mamba2 forward in piecewise CUDA graph mode."""
context = get_forward_context()
forward_batch = context.forward_batch
attention_layers = context.attention_layers
mamba_layer = attention_layers[layer_id]

# 7£ CUDA graph # =X F, hidden_states T#E# padding B3R E B A/
attn_backend = forward_batch.attn_backend
metadata = attn_backend.linear_attn_backend.forward_metadata
num_actual_tokens = metadata.num_prefill_tokens + (
metadata.num_decodes * metadata.draft_token_num
if metadata.is_target_verify
else metadata.num_decodes
)
if hidden_states.shape[0] != num_actual_tokens:
hidden_states = hidden_states[:num_actual_tokens]

ret = mamba_layer. forward_mamba(hidden_states, forward_batch)

# X E 4B token BILEE; output FTREELSZFRA (padding)
output[:num_actual_tokens].view(ret.shape).copy_(ret)



# ¥ FHHA padding, MPEHEHEZEZR, FFIE TR kernel (21 grouped_topk/FP8 MoE)
# 7 graph replay BiZB|33RE
if output.shape[0] != num_actual_tokens:

output[num_actual_tokens:].zero_()

python/sglang/jit_kernel/tests/test_grouped_topk.py
FHE 210 ATMR, B4 20 2= )IMIR A % AR SR 89 IE#R ME R8T

# sglang/jit_kernel/tests/test_grouped_topk.py

import itertools

import pytest

import torch

from sglang.jit_kernel.grouped_topk import grouped_topk as jit_grouped_topk
from sglang.jit_kernel.utils import get_ci_test_range

from sglang.srt.layers.moe.topk import biased_grouped_topk_impl

from sglang.test.ci.ci_register import register_cuda_ci

# MR CLMER
register_cuda_ci(est_time=30, suite="stage-b-kernel-unit-1-gpu-large")
register_cuda_ci(est_time=120, suite="nightly-kernel-1-gpu", nightly=True)

# ERAMNNREIRAS: B3 Nemotron-3-Nano &EH bug HIk (17,128,6)
CORRECTNESS_CASES = get_ci_test_range(
full_range=list(itertools.product(
[1, 17, 128], # num_tokens
[16, 32, 64, 128, 192, 256, 384, 512], # num_experts
[1, 2,3, 4,5, 6,7, 8], #topk
),
ci_range=|
(1, 16, 3), # &/N4E 2 895 topk
(17, 128, 6), # Nemotron-3-Nano bug FIk
(128, 192, 8), # Hunyuan-3 power-of-two )&
(33,512, 7), # RERHEE 2 9% topk

def test_grouped_topk_negative_choice_scores_match_reference() -> None:
""38#| correction_bias A -2.0, 1# sigmoid(score) + bias —¥ K1,
IOIE JIT SLME5 5 F LI —K, "
torch.manual_seed(23758)
hidden_states = torch.empty((64, 1), dtype=torch.float32, device="cuda")
gating_output = torch.randn((64, 128), dtype=torch.float32, device="cuda")
correction_bias = torch.full((128,), -2.0, dtype=torch.float32, device="cuda")

topk_weights, topk_ids = jit_grouped_topk(
gating_output, correction_bias, 1, 1, 6, True, 1.0)
ref_weights, ref_ids = biased_grouped_topk_impl(
hidden_states, gating_output, correction_bias, 6, True, 1, 1,



routed_scaling_factor=1.0, apply_routed_scaling_factor_on_output=True)

# 33 scatter ML R AR FLEMELE
def scatter(weights, ids, num_exp):
dense = torch.zeros((weights.shape[0], num_exp),
dtype=torch.float32, device=weights.device)
dense.scatter_(1, ids.long(), weights)
return dense

torch.testing.assert_close(
scatter(topk_weights, topk_ids, 128),
scatter(ref_weights, ref_ids, 128),
rtol=1e-5, atol=1e-6)
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