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HATHREZE

« —4)i&: CPU GDN kernel RERCIRASERSG], #BKRIMER gather

- ENME: BEERIR. % PR B T 2 E W EYSMER gather/scatter #4EiEY kernel &
BTNBTENIR, B host-device R FnkiEfiz, XTHhft CPU/GPU #3EE3RA S
EZME, EAXZE fla.cpp FRI|EERF gdn_triton.py 8 A MIAER,

ThRES EAL

PR body BA#$s & 'adds indices support in chunk_gated_delta_rule, so as to remove
index and index_put before and after', i 7 HEREXELE (img) . ZTE EERD IR
RO BAE, BRSEFNERE kernel F, RABEMKRKE,

SRR

1. CPU C++ kernel 330 indices &%k: 7 sgl-kernel/csrc/cpu/mamba/fla.cpp %,
chunk_gated_delta_rule_fwd_inter_kernel_impl ¥&/0 indices £k, state #8¥titE &
state + bs * stride BA state + indices[bs] * stride, EIERSIRSM, BN EHFRAX
¥ (chunk_gated_delta_rule_fwd_inter, chunk_gated_delta_rule_cpu) 1&#i% 5%,

2. Python B%—1£3# indices: 7 gdn_triton.py 8 extend A3k, #FMRX CPU By4F5kAL
32 (R A ssm_states[cache_indices] 4t gather) , BRAEALIERE
initial_state_indices 2%k, ik CPU kernel W&fR& 3|, NPU 1{REIMER gather AR,

3. CPU graph runner fake 3&HE: cpu_graph_runner.py # chunk_gated_delta_rule_cpu
By fake &40 initial_state_indices &%k,

4. MR EEERERZMEAN: gwen3_5.py F5 if not _is_npu: B if not (is_npu or
_is_cpu):, 1# CPU R Triton fused_sigmoid_mul, 2 A torch B4 mul_ +
sigmoid, #EHRAFEEH kernel,

5. Torch ¥ Mft#r Python wrapper E#7: torch_extension_cpu.cpp E# op schema fak$k
7 BA; mamba.py E#H Python ®&ERFRM initial_state_indices 54K,

6. BIMRIEIR: test_mamba.py B test_chunk_gated_delta_rule /8 cache_indices &
PR FVIRSH, IUERE returned_state SRS —IK, FHHAAKRME AR AREIE K,

REEF:

« sgl-kernel/csrc/cpu/mamba/fla.cpp (#3k CPU W#%; 28| source; 2R core-logic; #&F
5 chunk_gated_delta_rule_fwd_inter_kernel_impl, chunk_gated_delta_rule_fwd_inter,



chunk_gated_delta_rule_cpu) : #% CPU kernel X, SZIRASRE| T, 8K state
HEIUTEARN, EMRERIXE,

« python/sglang/srt/layers/attention/linear/kernels/gdn_triton.py (3R SFEHAKZ; £5|
source; A core-logic; fF5 extend) : Python AR ADO, #FMX CPU 8455k
gather 3, 4i—1£# indices S,

. test/registered/cpu/test_mamba.py (#E3k MiRK; K7 test; ER test-coverage; {5
TestMambaAttention.test_chunk_gated_delta_rule) : ¥ E £ K3 RSMIT A RN
R, IE kernel NEPRG|BIIERME,

XS chunk_gated_delta_rule_fwd_inter_kernel_impl,
chunk_gated_delta_rule_fwd_inter, chunk_gated_delta_rule_cpu, extend, self_attention

RERED F B

sgl-kernel/csrc/cpu/mamba/fla.cpp

¥ CPU kernel X, SZIVRSEKII T, B state FEHTE AN, BMREMILBXE,

// sgl-kernel/csrc/cpu/mamba/fla.cpp

/] REREZLFIE indices B, ATEHEERIIRSH

template <typename scalar_t, int D, int CHUNK_SIZE>

void chunk_gated_delta_rule_fwd_inter_kernel_impl(
scalar_t* _ restrict__ out,
float* __restrict__ state,
const int32_t* _ restrict__ indices, // <— ¥ RSMEST]
const scalar_t* __restrict__ q,

) {
/]l F4T¥ A batch * head
at::parallel_for(0, num_segs * Hv, 0, [&](intb4_t begin, int64_t end) {

/l FH&, 2.a: £/ indices[bs] B bs E#ER3T| state FEL
float* _restrict__ s_ptr = state + indices[bs] * (Hv * D * D) + hv * (D * D);
/] ERITEARR: ¥ state Tl exp(g_last), AT brgemm &

s
}

!l LB EEAEE initial_state_indices
std::tuple<at::Tensor, at::Tensor> chunk_gated_delta_rule_cpu(

const at::Tensor& initial_state_indices,
double eps) {
// num_seqgs M initial_state_indices By size 0 FREX
const intb4_t num_segs = initial_state_indices.size(0);
I B REIMEN kernel SZE,
chunk_gated_delta_rule_fwd_inter_kernel_impl<...>(
o.data_ptr<scalar_t>(),
initial_state.data_ptr<float>(),



initial_state_indices.data_ptr<int32_t>(),
L)
}

python/sglang/srt/layers/attention/linear/kernels/gdn_triton.py
Python IFAAAE, FERX CPU BY4F5k gather B4, %—1Li# indices 53K,

# python/sglang/srt/layers/attention/linear/kernels/gdn_triton.py
def extend(self, ..., *, ssm_states, cache_indices, query_start_loc, **kwargs):
recurrent_state = ssm_states
# MBS indices 5T
recurrent_state_indices_args = {"initial_state_indices": cache_indices}
# AXEE NPU LA6R#EFSMR gather, CPU MIABERE
if is_npu():
recurrent_state = ssm_states[cache_indices]
recurrent_state_indices_args = {}
# 4%—iAMA kernel, CPU ¥ indices f& A\ kernel N3Rb3E
return chunk_gated_delta_rule(
a=q, k=k, v=v, g=g, beta=beta,
initial_state=recurrent_state,
cu_seqglens=query_start_loc,
head_first=False,
use_gk_l2Znorm_in_kernel=True,
**recurrent_state_indices_args, # CPU &\ indices, NPU A%

)
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1. kernel RERRF|IMENFE: indices[bs] BMEEZER TRASMIRF, & indices R [0,
pool_size) MK FEAN A REM, R&EA A RIE indices &7%,

2. FEEEXR: RSTERRLZERET (BN gather RAAILRE]) , FATEIM
Pl BE= A VINE R, (BINERR L3RR E R &,

3. NPU/GPU L®mm: ZEE(R¥ M CPU B2, HMEHRHRSEBERIE,

4. Triton [1IREERREZZTE: ¥ CPU M fused_sigmoid_mul Triton kernel t1#%| torch
EER, FRERTFEENMTA, EEEERTERRE, Pakh, - ®¥m: AP¥mn:
CPU #EAF THEEZ = THEERA (RO HBIFEMEF kernel launch FFHH) , FKE
APL, ARG : kernel REREERIIBD T /MERIRET tensor BIZE, FEEAFFTEAN.
RIRAZ R AESHMESR (0 GPU) &5 TRE kernel I#-HET SEHER,

« RFEFRIT: BOEIZTE (CPU kernel R3|:Z4%8) , CPU-only kernel & |, MR & £330

A LR R



KRR EE

- BLAEKEX PR



