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1. PDL B A#%: £ vlim/utils/deep_gemm.py FH3E _apply_pdl ¥, &AERY
set_pdl xR A / 2H PDL, £ _lazy_init $i@st
current_platform.is_arch_support_pdl() #&MZEX (SM90+) , Bzi2 A PDL, HfRES
R kernel launch RI@B 43K, #% CUDA graph R ER—K,

2. Triton kernel GDC &% : 7E vlim/models/deepseek_v4/common/ops/fused_inv_rope_fp
8 _quant.py H, A _fused_inv_rope_fp8_quant_per_head kernel in USE_GDC #o
launch_pdl #iZEt% &, 7 kernel REFMRIE USE_GDC RAH
tl.extra.cuda.gdc_launch_dependents() #1 gdc_wait(), &k
_fused_inv_rope_fp8_quant_kernel_impl # pdl_kwargs BIERKZE, BHREAH
ROCm/XPU HERRE& A ETF is_arch_support_pdl() ZhARE,

3. CUDA kernel PDL B#h: & csrc/libtorch_stable/quantization/w8a8/fp8/per_token_gro
up_quant.cu F, A per_token_group_quant_8bit_packed_register_kernel #sin
griddepcontrol.wait #1 griddepcontrol.launch_dependents 4 (Bt E &M HF(AE
CUDA arch>=900 £ %%) . ¥ per_token_group_quant_8bit_packed R+ kernel B
M <<<grid, block, 0, stream>>> ¥1#t A cudalLaunchKernelEx, 1&
cudalLaunchAttributeProgrammaticStreamSerialization B,

4. TREMNAKEELTE: ARTERMIF L TNRAKEE X ((RERBEKE)
R



« vlim/utils/deep_gemm.py (13 TEE; 27| source; E£R core-logic; 5 _apply_pdl)
CARNE B, F3 _apply_pdl REKFHFE _lazy_init PAREZEME A DeepGEMM PDL,
ZEA PDL ZFHHAD,

« vlim/models/deepseek_v4/common/ops/fused_inv_rope_fp8_quant.py (#3k fERZ . %
% source; ER core-logic; &5 _fused_inv_rope_fp8_quant_per_head,
_fused_inv_rope_fp8_quant_kernel_impl) : Triton kernel F%50 GDC X% #F5 %40 A
, HIEF DeepSeek V4 AR IEHMES M RE,

« csrc/libtorch_stable/quantization/w8a8/fp8/per_token_group_quant.cu (##k CUDA K
#%; 25| other; 2R core-logic; 5 per_token_group_quant_8bit_packed_register_k
ernel, per_token_group_quant_8bit_packed) : CUDA kernel ¥iin GDC R #3154 K
A cudalLaunchKernelEx B3, ®"a FP8 E1t kernel BIFLAT A,

*PEF5: _apply_pdl, _fused_inv_rope_fp8_quant_per_head,
_fused_inv_rope_fp8 quant_kernel_impl, per_token_group_quant_8bit_packed_register_k
ernel, per_token_group_quant_8bit_packed
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vlim/utils/deep_gemm.py

BT B XXM, $38 _apply_pdl REFGFE _lazy_init PRIEEMBH DeepGEMM PDL, 2%
AN PDL XFHIAL,

def _apply_pdl(mod, enable: bool = True) -> None:
""Apply PDL (Programmatic Dependent Launch) setting to a DeepGEMM module.

PDL allows kernels in the same CUDA stream to overlap execution,
improving GPU utilization on Hopper+ architectures.
This function calls the module's “set_pdl™ method if available.
mod_name = getattr(mod, "__name__", str(mod))
try:
#REEBRETRE set_pdl 0O
set_pdl_fn = getattr(mod, "set_pdl", None)
if set_pdl_fn is None:
return # YR X FF PDL, E#EBk
set_pdl_fn(enable) # BASER PDL
logger.info_once(
"DeepGEMM PDL %s on %s.",
"enabled" if enable else "disabled",
mod_name,
)
except Exception as e: # noga: BLE0OO1
# MPFHCRRE, FHEEELZBL
logger.warning_once("Failed to set DeepGEMM PDL on %s: %s", mod_name, e)

def _lazy_init() -> None:



""Import deep_gemm and resolve symbols on first use."""

#.. RRAENSHEESRMRRRRZ .

if not has_deep_gemm():
return

# 12 E DeepGEMM JIT EHEK:Z
# ...

_dg = _import_deep_gemm()
if _dg is None:
return

# LM X $F PDL (SMI0+) B/EBH DeepGEMM PDL
# PDL B2RiRE, RIEIE(T kernel launch #n CUDA graph 3 3RRIECE
if current_platform.is_arch_support_pdl():

_apply_pdl(_dg, True)

# .. FERSREAT ..
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1. CUDA kernel early exit 5 3%%: gemini-code-assist[bot] &, T
per_token_group_quant_8bit_packed_register_kernel 8y early exit 4% (mn_idx >=
tma_aligned_mn) $i&MA griddepcontrol.launch_dependents &% x4 54, BN
GZ—RHTREFEEIRLH, TA patch MREBRAE, KEKRZELHER,

2. cudaLaunchKernelEx API &#41%: gemini 384 cudalaunchKernelEx E&
void**args 848, M patch BEEFEAZTSARN, TRESRFEFHEIR. XA patch BFE
SHMRXABEEES AR, BERSMERRE,

3. Triton GDC JiF4IX: gau-nernst o gemini #3#8H gdc_launch_dependents() R7&
gdc_wait() ZFEA (RERFMFBELXETRET) . FEEE current order is ok”, &
AREFFERHEEFFNINTF, ThEER CUDA GDC EX,

4. launch_pdl Z3bE M gau-nernst BINAEZ B X153 launch_pdl £3k (Triton
metadata B&IRA) , EEMBEFRE XPU, RAREIZEH.

52FPDLERALERELE: gaunernstila 2 B FEIRETELRH, ANEERALZS,
1E# R A is_arch_support_pdl() #&NHEH, LTEIINEE.,

« CUDA kernel early exit # griddepcontrol.launch_dependents %% (correctness):
XA patch MREBIZIAA, RMBER, BERFET I,

« cudalLaunchKernelEx APl 2$f£3#%451R (correctness): &% patch BETMERZE ST AN
, FTREIRBUEE CUDA IR, HEZREMENF,

« Triton kernel F GDC AT 1% (correctness): &35 launch_dependents /& wait
BRF, TREER GDC IR,

« launch_pdl 232 F %X E (design): &8 launch_pdl 23k, 1FAFE&#REMRIK,

« BEENERER RS PDL BA (design): RIIAFIRRE, #HAEXIFEMLERBA PDL,
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1. Triton GDC iF$Ei%: #& gdc_launch_dependents % gdc_wait Z BIHAT, REH
kernel 7] 883X B4 IRBUR SEARBIERTE, SEREUEFE IR NaN, iR BEE&FHERBER
=

2. CUDA kernel /25 3%%: early exit 38 griddepcontrol.launch_dependents =&
EARRFTAXRETRRARL, FITHF kernel R AR BENME &7,

3. cudalLaunchKernelEx APl %M : # cudalaunchKernelEx H53kE3% 7 R AT S
56, FRETESFE CUDA RRAH B IZAT BT IR 2 % 2k W

4. ZEMIZRZE M PDL/GDC {X3EH T SMI0+ (Hopper/Blackwell) , @it ZAn
is_arch_support_pdl() fr37, HMFELEM, EFXIREITFEZHF.

5. MaERK: PDL " RIFAE S, (ERFEMIKE, X TK kernel #RREE., - ¥
ma: AP : DeepSeek V4 #IBFRAF [ ERE—EMRERFA (5§ #45309 k& m)
EFRREEMRMEE)T, KRR ZYm, EXN PDL £/ BRAXN DeepGEMM Fi
kernel £3%, A%: & & CUDA 12.x+ KUXF#F GDC 4#E; AMD/Intel GPU A& (
B A0 is_arch_support_pdl() #EFR) . HFA: F/ELEIE Triton 2 CUDA kernel BJIE
Wk, BOCEMERNAEE PDL BIF%R. BEA KB PR #45972 KB DSV4 RIE
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« RFEFRIT: Triton GDC T &A% , CUDA kernel 1534 , cudaLaunchKernelEx API
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« PR #45857 [Log] Update deepgemm log: #&8& T A8 E X4 vlim/utils/deep_gemm.py, =
[ — AR IREY 5 4 B KR,

+ PR #45309 [DSV4 Perf] Optimize dsv4 cudagraph by reducing
eager_break_during_capture, 26.8% ~ 27.9% E2E TTFT improvement: [@ A
DeepSeek V4 AL REMRAL, FTRES A PR 9 PDL (RALTRR

« PR #45972 Revert "[DSV4 Perf] Optimize dsv4 cudagraph by reducing
eager_break_during_capture" (#45309): DSV4 cuGraph tEALER, R ZAER A EE
RF:, PDL X #FhFIEIERIE,



