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PHATHRE

« —A]3E: A Apple Silicon MgEE KV &5 87 Metal RoPE N

« WEME: EZINE S ET MIXAOTKernelRegistry T BiRiT, 1EAEM B EXNZHKEM
#35, FEXE partial RoPE RAEMAEAIMREEEF AMNERAEE. EFSE 3D &2
M AAAL R0 EFE N buffer 3ENE K ER,

ThRES EAL

EF Apple Device Support B84&E (#19137) , B Metal LB HRXFAH (BNABIRE
£91-4msGPUZ RETE]) |, BN REBRIERMIRARIIAREMADIER, ¥ Nissue#22114,

SRR

1Meta#Z IR X4 (sgl-kernel/csrc/metal/rope_pool_fused.metal): RE =/ NK¥kope_qg.
rope_k_pool. v_to_pool, XH 3D &FEMH (dim, token, head) JER div/mod B4R,
BERRBE ER/M RS, ABE=AITHE, %3F heads-per-thread #5#,

2. C++ Primitive &% (sgl-kernel/csrc/metal/rope_pool_fused.cpp): &
mlx::core::Primitive &£ X RopePoolFused 2, eval gpu FMBFHHF .metallib, HE=
fMARRKEZ, B3 copy_shared_buffer 523, KV pool ByEHE NIEME,

3. Python &3 (sgl-kernel/python/sgl_kernel/metal.py): 3&4n rope_pool fused &i¥k, K52
BERARIEERA C++ &, F&H mx.eval, FRFEMERE,

4. AOT WAZEM F % (python/sglang/srt/hardware_backend/mix/aot.py): & X
MIxAOTKernelRegistry. MIxAOTKernelSpec S#k#E35, At build_kernel_set Fi%, ¥4
BDIM T & A "rope” MK, BRFKHNITEELE SGLANG_MLX_USE_CUSTOM_ROPE=
true BAER RoPE 3#% (rope_dim == head_dim, 3EfE% RoPE) .,

5. HEAGRATRER (python/sglang/srt/hardware_backend/mix/model_runner.py): ZEXI44
LA _build_aot_kernels ¥3Z N %, BatchedDecodeContext 34 aot FE (
MIxAOTKernelContext) , from_decode &7 EMIBERTE A,

6. FEANBEERAA (python/sglang/srt/hardware_backend/mlix/kv_cache/attention_wrap
per.py): T _batched_decode HH|¥ ctx.aot.rope, &= ANARBEX
_rope_custom_aot —RMERK Q/K fedefn KV pool A, Bkt MLX W E RoPE AZiEK
&3



7. EZE S5 XY python/sglang/srt/environ.py 70
SGLANG_MLX_USE_CUSTOM_ROPE (BRiAXIZ]) , E#H apple_metal.mdx X4, #HiFRIB
B & L

REEF:

« python/sglang/srt/hardware_backend/mix/aot.py (3% WA EM; 5| source; KA
dependency-wiring; &5 _load_metal_rope_pool fused, MIXAOTRoPEKernel,
enabled, MIXAOTKernelBuildInputs) : BE>R3| A\ MLX AOT REZSEMEF R, F XX
specification o registry, BXXFrA AOT AEHNES 5.

« sgl-kernel/csrc/metal/rope_pool_fused.cpp (#3k Eh&WNA; £5| source; KA
dependency-wiring; 5 RopePoolFused, register_library_impl, pick_tg,
pick_heads_per_thread) : C++ AH, 523, RopePoolFused primitive, &%
register_library. 3D thread-group 3%&3%¥. heads-per-thread #%3%. E3# Il pool &L,

« python/sglang/srt/hardware_backend/mlix/kv_cache/attention_wrapper.py ({3 SE&EAH
% K% source; EH core-logic; 5 from_decode, _rope_custom_aot) : #ZWHE
BRE, FE batched decode M B & X RoPE WiEMN MLX NE RoPE, Fé& KV pool
B Xo

- python/sglang/srt/hardware_backend/mlx/model_runner.py (1€ fERRITER; 25|
source; %A data-contract; &5 build_aot_kernels) : {EAR(TEAD, fAEENE
Lt AOT NAXE, 7 decode batch_start &% %] T X,

« sgl-kernel/python/sgl_kernel/metal.py (123 W#Z4FE; K7 source; EA core-logic;
55 rope_pool_fused) : Python B| C++ BI#ZE, LI rope_pool_fused FEHyHALIE
FIRAKE primitive,

XS _load_metal_rope_pool_fused, MIxAOTKernelRegistry.build_kernel_set,

_build_rope_kernel, RopePoolFused.eval_gpu, rope_pool fused, rope_custom_aot,
_build_aot_kernels, BatchedDecodeContext.from_decode

KELRAD B

python/sglang/srt/hardware_backend/mlix/aot.py

BRI MLX AOT AAECEM R, E XA specification fu registry, ZFXx¥FrH AOT A
BHES B,

# XX : python/sglang/srt/hardware_backend/mlx/aot.py
# MIxAOTKernelRegistry 2 MLX 53t AOT RASEM A,

from dataclasses import dataclass, field
from typing import Any, Callable, Optional

class MIXAOTKernelRegistry:
# AT MLX AOT RAZRRAEEMEEA
# B/ spec A MIXAOTKernelSet EBI— MR F .
def __init_ (self, specs: tuple[MIxAOTKernelSpec, ...]) -> None:
self._specs = specs



def build_kernel_set(
self,
sample_attn: Any,
n_kv_heads: int,
head_dim: int,
) -> MIXAOTKernelSet:
# 3 FFTAEM spec , MERBANARE,
inputs = MIXAOTKernelBuildInputs(
sample_atth=sample_attn,
n_kv_heads=n_kv_heads,
head_dim=head_dim,
)
kernel_set = MIXAOTKernelSet()
selected = []
for spec in self._specs:
if not spec.is_enabled():
# AR B AN Bk
continue
kernel = spec.build(inputs)
# REETERANAZAIEE (0 rope_kernel.enabled A True)
if getattr(kernel, "enabled", False):
if not hasattr(kernel_set, spec.kernel_attr):
raise ValueError(
f"AOT kernel {spec.name} targets unknown kernel-set "
f'attribute {spec.kernel_attr}"
)
setattr(kernel_set, spec.kernel_attr, kernel)
selected.append(spec.name)
kernel_set.selected_kernel_names = tuple(selected)
if kernel_set.selected_kernel _names:
logger.info("MLX AOT kernels selected: %s", ", ".join(kernel_set.selected_kernel_names))
return kernel_set

B4

review FJLANKEITS:

« IEHAME: gemini-code-assist[bot] 8 % rope_dim < head_dim BFR#ZK$E N FETRiE SR
S} KV Z5H3R, alexnails BIAFZ UM S, &RAE _build_rope_kernel #3gins
HRIBT, R ERERS| MLX RE RoPE,

- MEBEAHT: yeahdongen £ TFEEHIE (Qwen-like TEIR 0.64x-0.86x FHE) , BINBRIAX
F R HIRE T & SGLANG_MLX_USE_CUSTOM_ROPE, adityavaid R,

« 2/t yeahdongen ZIfERA E X MIxAOTKernelContext % fIEE

BatchedDecodeContext ® HEERNF B, ELEIMA @dataclass
MIxAOTKernelContext 5 from_decode £ 7%,



« Partial RoPE &2 KV &3 (correctness): ¥ _build_rope_kernel §13%n
rope_dim != head_dim FEREIZN#Z, Atk ERE| MLX RE RoPE,

« BRIAK I AOT WA (performance): 5| A\ SGLANG_MLX_USE_CUSTOM_ROPE, EiA
falseo
« AOT WAESEMIEZ %1 (design): XA @dataclass MIXAOTKernelContext o

from_decode £ F %,

PRS-

o QS

1. MEREEIR: Qwen-like 7N KV head ifﬁiu; AOT WAt MLX WE RoPE 1& (m
BS=512 Bf 0.64x) , %%F%%% =

2. partial RoPE 3#& &M : AR ENKE rope_dim == head_dim % E3R, f&k[E Gemma
%%ﬁ%ﬁﬁ%*ﬁﬂﬂiﬁﬁa'l&to

3.MRABELE: XAEF) E2E MK, &RV ETLMIRFe Cl R, KK AOT AREFETL
MR EM

4. HERIRF: B3R Xcode Command Line Tools #2 metallib, #& macOS L E2&EERE
RER AT KRR, - U FHURSEERE T Apple Silicon (M &%) AP, BXR3IA
BEX Metal A%, AKREKEZ AOT AT ERITEN, MHRERAREFELIR (
LLaMA-like X batch) BZ, /N KV head FRAEER, BRIAXRF, BFPEEXEA,
AR 447 AOT WECEMALGIAMEZERA, - RFEFRE: BROETMREZE |, /N KV
head HAVEREEIR |, (K#i Metal TR , Partial RoPE FR&MEEHIRER

KERIKZ

« PR #19137 [Roadmap] Apple Device Support (2026 Q1): 1t PR ZIZK4&E 81— 4%,
I B E X Metal AZLZ$F Apple Silicon,

« PR #22114 [Apple Silicon] Enable overlap scheduling: 1% issue A&7 Metal 442+
XF8H, BEHERART I PR B9 A 1,



