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PATHE

« —A)3E: FP32 LM head Bkt FP32 cast, H200 % 10x hnik

- WEME: EERIR E—AVNUEERN LR RE: FIA torch.mm(out_dtype=...) ¥
%ER dtype cast, FEAZMGL X + MiIAAKEELTFEZEER, XFRET: 1) M
RMFEER (CUDA vs 3E CUDA) MZEFTR; 2) BKERERTHE
use_fp32_Im_head BB X&AiE; 3) EEEEAHMEHREARERMA, TERZEGS
TR,

THRES B

PR body BA#AFE H IBSZIAY R : "The previous behavior was to cast the hidden states
and LM weights into new fp32 tensors and then perform a fp32xfp32 -> fp32 matmul”,
XRRXF=ER TN FP32 BEHFE#EN, HWHEET LM head T8, 1EEAREEN "skipping the
fp32 cast and using a bf16xbf16 -> fp32 matmul with an fp32 accumulator" E &
use_fp32_Im_head FTEREMNRIIZT, & H200 £ 5.7ms -> 0.56ms (£ 10x) ByH0E,

LI AE

1. ZTEANB: {82 python/sglang/srt/layers/logits_processor.py ¥
LogitsProcessor._compute_Im_head 7 3%8] use_fp32_Im_head 4%, XZ LM head it
HOZ OB AR,

2. BB 3 use_mm_out_dtype &, EXK hidden_states.is_cuda AE.
hidden_states 5 Im_head.weight dtype 2R B BT (torch.float16, torch.bfloat16), 7#
RZFEER torch.mm(hidden_states, Im_head.weight. T, out_dtype=torch.float32),
HEKEE FP32 RMBFTRERETE, BEMARAD FP32 KE;, NHERERIFEAR
torch.matmul 23\ cast 842, fRiEJE CUDA F&. fp32 A, dtype F—HREZHERITAH
&,

3. MRECE: EF test/registered/rl/test_fp32_Im_head.py, ¥ probe_mm &5 2EHEH%
torch.mm A, FH¥ B _run_case K= operation. ¥ dtype 5 out_dtype; g
test_flag_true_fp32_ falls_back_to_explicit_fp32_matmul 3&3E fp32 AL EIR KR,
CUDA T A fp16/bf16 ABIEAE £ mm, 3E CUDA (m XPU) MIHAZLE matmule

4. BEESEE: GGUF. E1k. LoRA. Intel AMX. RL on-policy target ZBEA o X R KFY,
MR PEFER P AR,



R

- python/sglang/srt/layers/logits_processor.py (#3k logits B; 35| source; A
core-logic; &5 _compute_Im_head) : MEEERACEIROIBIEFAE, BRIVER ML IE
CUDA [@ dtype fp16/bf16 35 T A torch.mm(out_dtype=fp32) Bkt B R FP32 cast,
AR 10x A0k B9 KR,

- test/registered/rl/test_fp32_Im_head.py (#3% RL MK; KA test; XA test-coverage
;. f&5 probe_mm, test_flag_true_fp32_falls_back_to_explicit_fp32_matmul) : XA
ERIFTRARE fallback B&42: #3% probe_mm & torch.mm FHW¥rE out_dtype, Hrg
fp32 #A fallback A, F#Z CUDA TTRMERXSF &,

XS _compute_Im_head, probe_mm, test_flag_true_fp32_falls_back_to_explicit_fp3
2_matmul

KR Fr B]

python/sglang/srt/layers/logits_processor.py

PRI NE B FTE, BN HRM29 X CUDA R dtype fp16/bf16 ZRTH
torch.mm(out_dtype=fp32) Bkt E X FP32 cast, AKX 10x MmEAKIR,

def _compute_Im_head(
self,
hidden_states: torch.Tensor,
Im_head: VocabParallelEmbedding,
embedding_bias: Optional[torch.Tensor] = None,
) -> torch.Tensor:
quant_method = getattr(im_head, "quant_method", None)
if hasattr(lm_head, "set_lora") and hasattr(im_head, "apply_lora"):
# LoRA BEMEREFEE forward ik
logits = Im_head(hidden_states)
elif should_apply_Im_head_quant_method(Im_head, quant_method):
logits = quant_method.apply(Im_head, hidden_states, embedding_bias)
elif hasattr(lm_head, "weight"):
# L& Linear B: theEREREZ, Tk FP32 BIA
if self.use_fp32_Im_head:
# CUDA EH hidden_states 5 E[RA fpl16/bf16 B,
# H¥ER torch.mm B out_dtype Z¥MK bf16xbf16 -> fp32
# HOSEMESR, BEMKRER FP32 cast (H200 4 10x fnik) ,
use_mm_out_dtype = (
hidden_states.is_cuda
and hidden_states.dtype == Im_head.weight.dtype
and hidden_states.dtype in (torch.float16, torch.bfloat16)
)
if use_mm_out_dtype:
logits = torch.mm(
hidden_states,
Im_head.weight.T,
out_dtype=torch.float32,



)
else:
# 3 CUDA =k dtype AEFZ X FFIEERE|E R FP32 cast
logits = torch.matmul(
hidden_states.to(torch.float32),
Im_head.weight.to(torch.float32).T,
)
elif use_intel_amx_backend(Im_head):
# Intel AMX Figdk4E weight_packed_linear
logits = torch.ops.sgl_kernel.weight_packed_linear(
hidden_states.to(Im_head.weight.dtype),
Im_head.weight,
None, # bias
True, # is_vnni
)
elif self.rl_on_policy_target is not None:
# tie-weight & T AT RETSRBRARE dtype, 4—% bf16 &
logits = torch.matmul(
hidden_states.bfloat16(), Im_head.weight.T.bfloat16()
)
else:
logits = torch.matmul(
hidden_states.to(Im_head.weight.dtype), Im_head.weight.T

else:
# GGUF =& : T weight B%, #£ quant_method
if self.use_fp32_Im_head:
with torch.cuda.amp.autocast(enabled=False):
logits = Im_head.quant_method.apply(
Im_head, hidden_states.to(torch.float32), embedding_bias

else:
logits = Im_head.quant_method.apply(
Im_head, hidden_states, embedding_bias

)

return logits

test/registered/rl/test_fp32_Im_head.py

MR BB FERIRE fallback B8R : #7138 probe_mm & torch.mm F W& out_dtype,
¥ fp32 A fallback B, RE%E CUDA T AMX4F &,

def probe_mm(a, b, *args, **kw):
# 8 torch.mm, EXERIAAL operation. A dtype 5 out_dtype
if not state["called"]:
state.update(

called=True,
operation="mm",
a=a.dtype,
b=b.dtype,



out_dtype=kw.get("out_dtype"),
)

return original_mm(a, b, *args, **kw)

def test_flag_true_fp32_falls_back_to_explicit_fp32_matmul(self):
# MAESRESRE fp32 B, WERARER, SAELRE
# B FP32 matmul, 3HRIFEA dtype Wi,
self._run_case(
torch.float32,
True,
torch.float32,
torch.float32,
torch.float32,

"matmul”,
)
BRI

% PR SBALZAMERIRIT48E (review_comments F 0) , itWEEETE Cl REEHE:

« b8zhong PR & AR /rerun-test test/registered/rl/test_fp32_Im_head.py, B—XE % X4
X main A X RAEK, %R rebase JE R INHE,

« ispobock & #& /rerun-failed-ci,

« b8zhong &JG%& T "@ispobock Can we merge this? I think the remaining failures are
unrelated.", BIFlR CI kMG ARKBI X, MERAL reviewer (b8zhong. Fridge003)
HHLE S

« Cl E#85 rebase 23K (other): MR EMANL, #IA test_fp32_Im_head.py &
1-gpu-5090 _Em3h,

« Bl Cl kK56 RE (question): AL reviewer (b8zhong. Fridge003) 3
APPROVED, PR &4 &3,

R 5 B

- RS

1. API FEAEMRPEE: torch.mm(..., out_dtype=...) IREUIRFTIRA PyTorch, FiBfTIREAR
A |BTEER TypeError, YRIFMHIREIE CUDA BEAEMREZE, 18 sglang XIFNWZ
Ja3# (XPU. NPU. CPU) %3k CUDA B&24& B3 fallback, MEZEE@.

2. BUERENRK: B out_dtype=torch.float32 {RiEEMAEE, EFEARHF M FP32 [&
A bf16/fp16, 5E RN FP32 cast WERGFEBEMNESR; use_fp32_Im_head B91E
XZFrmd / REE, WREESRN RL HREXE, MRS dtype, RBBUEFM
PRI,

3. F&A %MK hidden_states.is_cuda BEZRALH|KT, REFET|NHMhx
torch.mm(out_dtype) B9 ZEE (WK XPU) T BELMHE,



4. BEIISEE: {XE&5) _compute_Im_head 89 use_fp32_Im_head %%, LoRA. E1k.
GGUF., AMX B X AZ%MW, - P"H: B MATAE/E use_fp32_Im_head BFEEIRES
5 LM head fRE AR bf16/fp16 BIER (FAT RL NFFMFEEZERE logits BIEIEHR)
, £ H200 £ LM head BRITEA 10x 3k, "EEFMRR decode MEXEIRZER, 3E
CUDA Eif5 fp32 MiAZ R ZLERE||IBEZ, TTAEML, XEKRMmE, %/ Ml
REE, BHRAME, BEEEE PyTorch RATRE FHE—KM, - REAFRIDT: BB
2 E , {RH PyTorch #f API out_dtype, $ENREBEELR , FE&£EF fallback
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