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/—
PHATHRE
« —4)iE: A GLM-5/DSV3.2 i&ifm NSA & A PCG X ##F
- EME: EEFEIL, ZWIRIT (register_split_op + register_custom_op 3% NSA &3]

2®) 2 PCG X # DSA BRI XEER, LR 3| HMARFE PCG ARNETF, RRTX
SEE4E PR #26718 Xt guard B9ekzh, UK REH ERA NSA indexer #%,

ThRES EAL

GLM-5/DSV3.2 currently doesn't allow piecewise CUDA graph due to incompatibilities
in NSA attention backend and NSA indexer.

SRR

1. FZMBEEXEF: & dsa_indexer.py A2 k_cache_and_topk_result fa
logits_head_gate_pcg, Bl @register_custom_op #7 @register_split_op %&1if, £
PCG ¥ 3 3R NSA &3 8 H store_index_k_cache #1 get_topk_ragged #fE, &
layernorm.py %o hadamard.py F A4 FlashInfer layernorm #a JIT Hadamard i F Mtk
MEF (& fake_impl AT RIRIESRD)

2. & & torch.compile %M 48K _update_rope_guarded F 8 data_ptr() Eb#, o
not torch.compiler.is_compiling() &4, #%EHmFRARL,

3. ARPELEERE: & dsa_backend.py B9 set_dsa_prefill_impl #, & PCG t&= T &% %
] MHA 4% (self.use_mha = False) , PCG TiEsI™H %, &
piecewise_context_manager.py TR dsa_indexers £ T 3Xf£36, FE model_runner.py
#n piecewise_cuda_graph_runner.py Fi% &, %K server_args.py ¥EAH PCG &
guard (WLEBEREAEIN) S

4. hnR B . #FiE test/registered/piecewise_cuda_graph/test_pcg _glm5_fp4.py,
£/ GLM-5-FP4 #%! (TP=4) & --enforce-piecewise-cuda-graph TF3izfT GSM8K ¥fk
, ISF PCG IEFAME,

R

« python/sglang/srt/layers/attention/dsa/dsa_indexer.py (#1k &R5|8; 35| source; 2
A core-logic; &5 k_cache_and_topk_result, _logits_head_gate_pcg_fake_impl,
logits_head_gate_pcg) : #Z WL E XM, #3E k_cache_and_topk_result fa
logits_head_gate_pcg AN PCG BEXETF, £ NSA R3|ETHK PCG ik, FBE



_update_rope_guarded By torch.compile &M, Kahg& A (+167/-35)
test/registered/piecewise_cuda_graph/test_pcg_glm5 fp4.py (3R ERMIRK; 255
test; £ test-coverage; 5 TestPCGGIm5Fp4, setUpClass, tearDownClass,
test_gsm8k) : FTHBHBHNIA XM, BIE GLM-5-FP4 #AEZE PCG T B GSM8K 7
M, & PCG for NSA ZheEry X B R =R E,

python/sglang/srt/layers/layernorm.py (3R /3—1LE; 23| source; EHR! core-logic;

&5 _layernorm_fake_impl, layernorm) : A FlashInfer layernorm 3t PCG B E X &
F (& fake_impl) , 8 PCG A AEERIFHIRZE. BXIF NSA EE PCG BIERY
2R

python/sglang/jit_kernel/hadamard.py (3% JIT RA%; KA source; A core-logic;

&5 _hadamard_transform_fake_impl) : A JIT %F8 Hadamard Z#5E Mt PCG B &

XEF, £ Hadamard Z#TH PCG 3k, & NSA R3|BHFH— MK,
python/sglang/srt/layers/attention/dsa_backend.py (#3k ST &E A G4 %5 source; £
# dependency-wiring) : 8K set_dsa_prefill_impl: 7£ PCG # X T i8%| % 2] MHA, &
REDSA X FBRHELK. & PCG 5 NSA AEREAIXE Ho
python/sglang/srt/compilation/piecewise_context_manager.py (13 %F LT X; 25|
source; 2R core-logic; &5 set_dsa_indexers) : #fn dsa_indexers LT3, f&£
PCG & BT IUHEE DSA R #3|H, iRt set_dsa_indexers 0O, 24 PCG Lt
TXEEN D

X5 k_cache_and_topk_result, logits_head_gate_pcg, layernorm,

hadamard_transform, set_dsa_prefill_impl, _update_rope_guarded

KBRAL B EX
python/sglang/srt/layers/attention/dsa/dsa_indexer.py

N B XX, #3E k_cache_and_topk_result 7 logits_head_gate_pcg B PCG B EX
¥, 1# NSA RI| B PCG #¥K, EIHEE _update_rope_guarded # torch.compile
FRAEM, KhERAK (+167/-35) ,

from sglang.srt.compilation.compilation_config import register_split_op
from sglang.srt.utils.custom_op import register_custom_op

#OEMA—ANB B XIRME, ZBRIESWE PCG MPENENET &
# “mutates_args=["topk_result"]” FER topk_result &S EK
# “@register_split_op()” #rPAIZBIEREZANTFHE, PCG TUFESL
@register_custom_op(mutates_args=["topk_result"])
@register_split_op()
def k_cache_and_topk_result(
layer_id: int,
key: torch.Tensor, # [total_tokens, head_dim] B4 key K&
a_fp8: torch.Tensor, # E1L/58 query (FP8)
weights: torch.Tensor,
topk_result: torch.Tensor, # [total_tokens, topk] M KE
) -> None:
assert _is_cuda, "piecewise CUDA graph only supported on CUDA"



from sglang.srt.layers.attention.dsa.triton_kernel import act_quant

# M PCG 2R £ FXH3KE forward_batch fa& 3| 28

forward_batch = get_forward_context().forward_batch

indexer = get_forward_context().dsa_indexers[layer_id]

metadata = get_attn_backend().get_indexer_metadata(layer_id, forward_batch)

# BT PCG 2 AFTARA token IKEMER padding, A RERIIFR token %K
extend_num_tokens = forward_batch.extend_num_tokens

# BT KV cache #fig (BN key Fa scale)
indexer._store_index_k_cache(

forward_batch=forward_batch,

layer_id=layer_id,

key=key[:extend_num_tokens],

act_quant=act_quant,

out_cache_loc=forward_batch.out_cache_loc[:extend_num_tokens],
)
# PAT topk R (M KV cache $3%H A8 X BI3R)
indexer._get_topk_ragged(

False,

forward_batch,

layer_id,

q_fp8[:extend_num_tokens],

weights[:extend_num_tokens],

metadata,

topk_result, # £ & topk_result EMRFEHIER, TEH
)

test/registered/piecewise_cuda_graph/test_pcg_glm5 _fp4.py

FrIG AR B IRMA S, IE GLM-5-FP4 A AE PCG TH) GSM8K E#Mt, & PCG for
NSA ZheEr <R ERE,

import unittest

from types import SimpleNamespace

from sglang.srt.utils import kill_process_tree

from sglang.test.ci.ci_register import register_cuda_ci

from sglang.test.run_eval import run_eval

from sglang.test.test_utils import (
DEFAULT_TIMEOUT_FOR_SERVER_LAUNCH,
DEFAULT_URL_FOR_TEST,
CustomTestCase,
popen_launch_server,

# EME| CL: #itizsT 900 #, BT base-c M, A 4 & B200
register_cuda_ci(est_time=900, stage="base-c", runner_config="4-gpu-b200")

GLM5_FP4_MODEL = "nvidia/GLM-5-NVFP4"



class TestPCGGIM5Fp4(CustomTestCase):
"""PCG prefill on GLM-5-NVFP4 (DSA model, TP=4, B200)."""

@classmethod
def setUpClass(cls):
# BohEREE: TP=4, BEIEA PCG, BAKRA ML LR ME
cls.process = popen_launch_server(
GLM5_FP4_MODEL,
DEFAULT_URL_FOR_TEST,
other_args=|
"—tp-size", "4",
"--trust-remote-code",
"--reasoning-parser", "glm45",
"—-tool-call-parser", "glm47",

"—-quantization", "modelopt_fp4",
"-disable-flashinfer-autotune”,
"—-enforce-piecewise-cuda-graph",
"--model-loader-extra-config",

'"{"enable_multithread_load": true, "num_threads": 64}',

def test_gsm8k(self):

# 3547 GSMBK iFfE, 200 £&AE, HFEHE > 0.92

args = SimpleNamespace(
base_url=DEFAULT_URL_FOR_TEST,
model=GLM5_FP4_MODEL,
eval_name="gsm8k",
num_examples=200,
num_threads=200,
max_tokens=4096,

)

metrics = run_eval(args)

self.assertGreater(metrics["score"], 0.92)

python/sglang/srt/layers/layernorm.py

A Flashlnfer layernorm 53t PCG B Z X &EF (& fake_impl) , #/5

HHKIZE, X3 NSA AR PCG BEREERS

if _is_flashinfer_available:
try:
import flashinfer.norm
from sglang.srt.utils.custom_op import register_custom_op

# A layernorm EX— fake 53, FAT PCG B IRIERTIN X
# RRE—NSMABRERNTKE, FARUTERITE
def _layernorm_fake_impl(

input: torch.Tensor,

gamma: torch.Tensor,

PCG = A IEAZIR



beta: torch.Tensor,
eps: float = 1e-6,
) -> torch.Tensor:
return torch.empty_like(input)

# EM A B EX#EME, PCG ERMRIBER M RBLER —NET A
# fake_impl R RERTIN AL AR, ESXIHERX R E flashinfer HAT
@register_custom_op(fake_impl=_layernorm_fake_impl)
def layernorm(
input: torch.Tensor,
gamma: torch.Tensor,
beta: torch.Tensor,
eps: float = 1e-6,
) -> torch.Tensor:
return flashinfer.norm.layernorm(input, gamma, beta, eps)

_flashinfer_layernorm_available = True
except (ImportError, AttributeError):
_flashinfer_layernorm_available = False

Wi AL
. server_args.py guard %iX: mmangkad IAAFER guard FAREERIEFFA bypassed-topk
MoE RAZE PCG T4, FHIREX #26718 k& guard, nvjullin ARBEX op BEEOME
2, XA PR &30 guard R, BELEEXF mmangkad BIRE PR,
- REBRAEERE: Fridge003 Z A mixin RO EE, nvjullin &Y, ANEIESEEREE
LRI X ETMEZ, WA AR —REFIAR.
« Tensor YL E : gemini-code-assist ZZIXFE k_cache_and_topk_result F3f weights
M0 R, nvjullin AR BEE radix_attention.py —/3E, REE,
« TRTLLM decode Mt 4£/E : gemini-code-assist £ 3, out RIZFLA 4D, nvjullin BaIA
B,
- server_args.py ¥ PCG guard BB ET R L (design): PR &30t guard MK
mmangkad X T #26718 &£ guard, FELIE,
« NSA indexer #1332 % if _is_cuda Z2ENEM (style): E#FIIR, 3| mixin,
« TRTLLM decode Bt K ELE IR (correctness): nvjullin #IAE £, ¥ out &R 4D
F R ER] squeeze,

« k_cache_and_topk_result # weights 2 EHWEZLH (correctness): nvjullin AR BEE
radix_attention.py £—4%38, TEERI A,

R 5 B0
. RS

1. CUDA ¥ di: PCG for NSA X #F CUDA, Hftiss# (AMD. NPU) TR, Bk
i 2 RN ERR 1R R,



2. bypassed-topk MoE 3#Z&M: mmangkad F§ H# kR guard /&, ¥ bypassed-topk
MoE A TTREA RS, HEL PR ERH %,

3. BEXEFHI A register_custom_op ERFEEZNMETF, &S
torch.compile/PCG H#RZBER P EH, WIMKIMEIFERXE,

4. padding REFEREME: k_cache_and_topk_result F89 extend_num_tokens ¥ K &K%
BRI forward_batch JRA, EEREMBK forward_batch LA TRES | AR, - BmA:
BUSEE: EERW GLM-5. DeepSeek V3.2 FfEH NSA STEAM DSA R A,
AT E R LB R B —-enforce-piecewise-cuda-graph B PCG, 3R{G#IEIERFnE
2 A, IF DSA HARZYH, FWEE: X TEMMER, XE—NEENMRERML

(PR # benchmark E7R#EH) . AREEIIET PCG 5 NSA WREHKEZE, FTEHK
E PCG #HRMERRBRZMIER T, AANEEXTEEXEFNEFSEEREME,
« RFEFRIT: CUDA Jh & , bypassed MoE #ZEMKRZLDKIE , B EXFEFHIPKA , guard

#REIX

PNz s
« PR #25983 (unknown - cause of merge conflict): iFi£ X#23|iZ PR B9&H 53K

dsa_indexer.py #1 server_args.py X8 bad merge, & PR 6E 7 b5 X M=3,
« PR #26718 Restore PCG guard for non-DSA models: mmangkad 848 PR, BEKRE
server_args.py B A PR M8 guard, WHARIE DSA AR EINE A PCG,
« PR #26646 [core] Make overlap-schedule WAR barrier CUDA-only: /& PCG #8 %473,
CRE) , BLEEREPR, AAFHITH PCG FAE MK,



