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PAITHRE
« —A]3E: MLX 53 E 0t SWA KV FiE 3738 B A KA
- WENMME: BEERIR, XE MLX BIMIeSHREEN PR 2—, BREAXFZARITAEK:
1. BN Gumbel-max X405 overlap AE &£ HFE———chaining BM&RET 0.05-1.2
ms/step, T body I FERIEAREE batch 64 BFE 0.5-24 ms/step, XNEREAEL
XEEMEE;
2. SWA I EEHENRE—AFEREOIERER LA M, FHBARIRE " B4
SWARadixCache W& R dep " BRHELSZ ;
3. bounded top-K 5 murmur hash #1#E——3E CUDA & X# 2| mx F & B fr¥F
seeded 1T5 batch AR TR RA, RTEHEMERERFEERRZMI A Apple Silicon &
M oserving &, #S AEHFARESNETETRIL,

THHES BAL

PR body PAFAIEH MLX Eimsm MR OFEZE gpt-oss £AER . "Sliding-window layers
stored full KV history" (#30050 R 7T ibtinE, BaBEMZEKETXAHE) ; "Token
selection was unconditionally greedy" (temperature. top_p. top_k. min_p %7 seeded
sampling X MLX B3K) . Wb, body FARKESZMEIELIE T AT KA E R b IENFEE
CPU torch Sampler (#25804 7 EEBRIA overlap RERZ L ART3X, B CPU-side sort &
BRI , URAM SWA fiBHF_MEEEZMIEEZR trailing band  (RZEFBERAKH
SRR .

SOINAR AR

BANTE %M

1. ®OAFA R SWA KV FfiE: 7 python/sglang/srt/hardware_backend/mix/kv_cache/attent
ion_kv_cache.py #13& WindowedAttentionKVCache, BEZEZEE window + max(chunk,
window) BIBF2&H, decode RIIBEAN. SHERTELE (PEE O(1)) , offset fRIFLIT L FR(E
ROPE L B 5iRE#iEAZ; make_mask & mask offset SHHIZRERIZ, 1RiE mask %
EIEZETRE key KE, R make attention_mask: offset + N <= window_size Bt
BOLEYE, BEEREEMA causal GBI banded mask & SDPA #EH & causal
B2, A2 EEEFEY) . BatchedDecodeContext.decode padding # window 7%
pad R¥5 keep mask, gpt-oss &% 24 NERAEBREHMER,



2. radix £EMEEXBIFSL: python/sglang/srt/hardware_backend/mlix/kv_cache/layout.
py By MIxModelCachelLayout #3g layer window_sizes.
full_attention_layer_indices/swa_attention_layer_indices %X 5%
full_kv_pool index_by layer; MixAttentionKVPool R full-attention &; SWA =&
init_cache_pools BEEIRAIRE (52N gpt-oss-20b BE 6.58 GiB EMWF AT ILE) -
SWA R F R ALEEH: body ASZEIER trailing-band EE 41k full-attention K
R =L 2.1 BB AR, EER " P prefill iR " 898RE (hit/cold #ErTtL
1.00-1.01)

3. B R #3E python/sglang/srt/hardware_backend/mlix/sampling.py (491 4T)
. MIxSamplingParams.from_req & prefill SEM BT RSE 5553+ 438 seed Y ;
sample_tokens B Gumbel-max TEZERNEA multinomial, 4 mx EFEEMEN;
MAX_BOUNDED_TOP_K = 1024 B/BH [B, K] #%EifmIE 2" %kEE; seeded {THHE
CUDA MurmurHash3(seed, position, token_id) ] mx uint32 3z®; u =1 clamp 5§
#33423 £ CUDA BRMEE B +inf X F&AH 3K B —EKo

4. runner 5 worker #%: model _runner.py #3¢ select tokens_with _logprobs.
_edited_logits, MIxPendingPrefill/Extend/Decode ¥ & lazy_logprobs. logprob_spec.
edit_rows A% chained #; tp_worker.py B MixLaunch dataclass B\fX 5 Jo4H
launch X, #3E build_logit_edit_rows (FMZHE grammar mask + logit_bias AAnix
4T) . _logprob_spec for. _custom_logits_hook; [El# &2
_forward_batch_generation_mlx B A async path + finalize ¥ %Y, MKREE 2,

5. RELAR chain_safe: scheduler _mixin.py #
_mlx_batch_chain_safe——grammar/custom logit processor #X'EE +—3 token ¥
T BEMIZET —25 mask, EILZEIE chaining, & fresh launch; _launch_chained &
B dataclasses.replace {8 FE,

6. AT EMBELE XY : xgrammar_backend.py B allocate_token bitmask B
pin_memory=True BRAFERHL. apply vocab _mask 3Eim cpu % (o CUDA EHH
WAME) ; arg_groups/overrides.py. server_args.py ¥§ gpt-oss #J MPS carve-out
W Z A is_ mps() and use_mix(); BE CLI flag. X#5 6 MBRAXH (BEXFE GO
ZHESMME. SWA radix/pool ). tp_worker . Y&FHE O attention. gpt-oss e2e)

o

R

« python/sglang/srt/hardware_backend/mix/sampling.py (#3k RA£2E: 25| source; 3£
A core-logic; &5 MIxSamplingParams, from_req, is_greedy, MixLogprobSpec) : #t
HH B A RAEAZOEIR (491 4T) , B4 mx EF 523 temperature/top-k/top-p/min-p/se
ed X#. Gumbel-max & multinomial. bounded top-K t£ft5 murmur hash #44,
2 PR #TheER £ 1K,

« python/sglang/srt/hardware_backend/mix/model_runner.py (#ik #ERRITE; K5
source; £ data-contract; &5 _eval_with_cache, _cache_state_arrays,
cache_state_arrays, decode_batch) : MLX :zfT®R ERARELK: #EA
WindowedAttentionKVCache., FAE#EIR, _select tokens_with_logprobs. pending £&#4
VE EREUZRESXHERASFERTS S



- python/sglang/srt/hardware_backend/mlx/tp_worker.py ({&3k T/E3F2; 5| source;
£ dependency-wiring; 45 MixLaunch, forward_batch_generation_mlx,
_chunk_needs_logits, _sampling_active) : Worker BAREI#EL: MixLaunch dataclass
B 5 ToAMX, 3 logit REBATHIZE. logprob M5 B ZE X logit hook, FIZFHIRE
B X async + finalize & &,

« python/sglang/srt/hardware_backend/mlix/kv_cache/attention_kv_cache.py (3 & O
KV 27 ; 2% source; ER core-logic; &5 get_kv, reset,
WindowedAttentionKVCache, init) : #3E WindowedAttentionKVCache (& OF &
SWA KV #fiE) M4k make_attention_mask B9E O LIRS EREE, & Part 1 9GS
o

« python/sglang/srt/hardware_backend/mlix/scheduler_mixin.py (#£3k AE 2 ; K5
source; XM core-logic; &5 _mlx_batch _chain_safe) : 3] chain_safe JAE AR :
grammar/custom logit processor #XZ1E chaining, B X5 overlap RERIEHLE
BIHLEI PR IR

« python/sglang/srt/hardware_backend/mlix/kv_cache/attention_wrapper.py (#£ik SF&EH
3, KA source; A core-logic; fF5 decode_padding) : batched decode B
padding # window &&EMZE. LIWRTEIEEGEN, FHAF full_kv_pool_index FEH,
BEEFEF O decode MERE,

« python/sglang/srt/nardware_backend/mix/kv_cache/layout.py (13t EHEHE; X5
source; £ dependency-wiring; 5 post_init, num_full_attention_layers,
has_sliding_window_layers, window_size) : MIxModelCachelLayout 588X full/[SWA B4
X E5#% full_kv_pool_index, RHZMIFHMEHEM, HEEL window-aware SWA
HBYHELE,

. test/registered/unit/hardware_backend/mix/test_mix_sampling.py (#23R X#¥25; K5
test; M test-coverage; 5 _reference_murmur3, mix, _params,
TestMurmurHashPort) : 728 fTRAEM: murmur hash 54 Python £ &AL X5,
seeded 4T5 batch AT %. bounded top-K 54&17 k%R token. u=1 clamp FFIFLEIE,

. test/registered/unit/hardware_backend/mix/test_windowed_kv_cache.py (#ik & 0%
BFMIR; K5 test; KR test-coverage; 55 _dense_mask, _tiny_gpt_oss_model,
TestWindowedCacheEquivalence, _kv) : @ O & 52 F trailing slice =B &REM
MR, (%K. B8 forward. batched decode) , 2% O A% IE#AM A MREE,

. test/registered/unit/hardware_backend/mix/test_swa_radix_pool.py (3R SWA i
; K3 test; A test-coverage; fF5 _tiny_gpt_oss_model, _stub_runner,
TestSwalLayoutAndPoolContract, _layout) : SWA #ERIEZWBLANR: BELX. SWA
BRI, all-SWA T, sync IXE full B, RHE% window-aware SWA iR E 4208
ik,

KBS MIxSamplingParams.from_req, sample_tokens, compute_logprobs,

scale_by _temperature, WindowedAttentionKVCache._append,
WindowedAttentionKVCache.update_and_fetch, MIxModelCachelLayout.post_init,
MixModelCachelayout.full_kv_pool_index, BatchedDecodeContext.decode_padding,
MLXAttentionWrapper._batched_decode, SchedulerMIxOverlapMixin._mlx_batch_chain_s



afe, MIxTpModelWorker._build_logit_edit_rows,
MixTpModelWorker._forward_batch_generation_mlx,
MIxModelRunner._select_tokens_with_logprobs, make_attention_mask

KR BR

python/sglang/srt/hardware_backend/mix/sampling.py

Pt B N RAEAZOEESR (491 4T) , A4 mx EF52H, temperature/top-k/top-p/min-p/see
d A&, Gumbel-max A multinomial. bounded top-K 45 murmur hash #%t8, &
PR #zheesd £ HK,

# sampling.py FE& 1: 2HURERYA
@classmethod
def from_req(cls, req: Any, deterministic_seeding: bool = False) -> MIxSamplingParams:
sp = req.sampling_params
# &SI (frequency/presence/repetition) K& Triton kernel,
# Metal ERTTH; SNHRREE—R, BRRE,
global _warned_ignored_penalties
if not _warned_ignored_penalties and (
sp.frequency_penalty != 0.0
or sp.presence_penalty != 0.0
or sp.repetition_penalty = 1.0

_warned_ignored_penalties = True
logger.warning(
"MLX sampling ignores frequency/presence/repetition penalties; "
"a request specified them. (Warning logged once.)"
)
# seed RAEH MG R T LK RA
# --enable-deterministic-inference FF @it sampling_seed A 43X,
# BRKFTAITHRAREN CRIEE seed WITH 42)
seed = None
if deterministic_seeding:
seed = (
sp.sampling_seed
if sp.sampling_seed is not None
else DEFAULT_SAMPLING_SEED
)
return cls(
temperature=sp.temperature,
top_k=sp.top_k,
top_p=sp.top_p,
min_p=sp.min_p,
seed=seed,

# sampling.py A B 2: sample_tokens AO 533788 (/5L MER)



def sample_tokens(
last_logits: mx.array,
params: list[MIxSamplingParams],
positions: list[int],
key: mx.array,
scaled: mx.array | None = None,
) -> mx.array:
"R E—ITHR—A token, 212 mx HF, HRGEMER, "
batch_size, vocab_size = last_logits.shape
logits32 = last_logits.astype(mx.float32)
if scaled is None:
scaled = scale_by_temperature(logits32, params) # logits / temperature

# RAEE top-k / top-p / min-p IIIEKTA EHFFEE, POREE
# B4TEEEX scaled logits 8 Gumbel-max —— softmax 8 logsumexp
# REITEI, argmax HEFRE, BEBENDLFERX pass.
filtering = any(
not p.is_greedy and (p.top_k < vocab_size or p.top_p < 1.0 or p.min_p > 0.0)
for p in params
)
# candidates A None RRXMEAEAEZM Gumbel-max; TRE [B, K]
# R, argmax R B RIIEES token id,
candidates: mx.array | None = None
if filtering:
probs = mx.softmax(scaled, axis=-1)
width = _candidate_width(params, vocab_size)
sorted_idx = mx.argsort(-probs, axis=-1)[:, :width]
p_sort = mx.take_along_axis(probs, sorted_idx, axis=-1)
ranks = mx.arange(width, dtype=mx.int32)[None, :]
# SamplingParams 38 top_k=-1 Y3—1tk TOP_K_ALL. &
# temperature < eps BXE A (temperature=1, top_k=1), Frit
# min(top_k, width) 18 >= 1: rank 0 &2 %&E,
# log(weights) R&£ A -inf,
top_ks = mx.array([min(p.top_k, width) for p in params], dtype=mx.int32)[:, None]
top_ps = mx.array([p.top_p for p in params], dtype=mx.float32)[:, None]
min_ps = mx.array([p.min_p for p in params], dtype=mx.float32)[:, None]
cum = mx.cumsum(p_sort, axis=-1)
# /58 M rank / RAE / min_p #50; YFAA4TE top_k R
# /INF MAX_BOUNDED _TOP_K=1024 BtfE [B, K] 44 (fE3%E4MXE
# R 0, log A -inf, &18% argmax F=REZET) , TN scatter
# E2ERZE; seeded 1TH) Gumbel 5 K H
# murmur hash(seed, position, token_id), 5 CUDA kernel R/A .

python/sglang/srt/hardware_backend/mlix/kv_cache/attention_kv_cache.py

3 WindowedAttentionKVCache (H OHF R SWA KV #fiE) FH4t make_attention_mask
I O TSR GELRES, & Part 1 B9S2,

# attention_kv_cache.py: WindowedAttentionKVCache 89JR#b3i8 hniZ
class WindowedAttentionKVCache:



"SEMEOE KV 254 REEM window /> token n&E®R chunk, "

__slots__ = ("keys", "values", "offset", "window", "_local")
def _append(self, keys: mx.array, values: mx.array) -> tuple[int, int]:
"ERHZE HI—AN chunk, RETREH (start, end) X|d],

M update_and_fetch 3k, ZA T ik decode B&ZBkI M2
AR EY) K —— ©HrE—IE A A MLXAttentionWrapper._batched_decode
R A get_kv(),
S = keys.shape[2]
kept = min(self._local, self.window)
# capacity B window + max(S, window): & OAZm EEASE AH chunk
capacity = self.window + max(S, self.window)
held = self.keys.shape[2] if self.keys is not None else 0
if self._local + S > held or held > capacity:
#IEEE O EEH—ADAARDNIBFHEFRK: ERE AL,
# ZHPXEFHENEFHE (B decode token HEZE O(1))
# s RHY prefill chunk X2 EHBEZ%EE 2 * window,
B, n_kv_heads, _, head_dim = keys.shape
new_k = mx.zeros((B, n_kv_heads, capacity, head_dim), dtype=keys.dtype)
new_v = mx.zeros((B, n_kv_heads, capacity, head_dim), dtype=keys.dtype)
if kept:
src = slice(self._local - kept, self._local)
new_k[:, :, :kept, :] = self.keys[:, :, src, ]
new_v[:, :, :kept, :] = self.values[:, :, src, :]
self.keys, self.values, self._local = new_k, new_v, kept
start, end = self._local - kept, self._local + S
self.keys[:, :, self._local : end, :] = keys
self.valuesl:, :, self. local : end, :] = values
self._local = end
self.offset += S # offset fRIFLITLIR, RoPE M EHAEFIZAE
return start, end

python/sglang/srt/hardware_backend/mlix/kv_cache/layout.py

MixModelCachelayout €8k full/SWA B4 XE5#% full_kv_pool_index, ZHZFMIFHEI%E
MIERE, HEE% window-aware SWA g4,

# layout.py: MIxModelCachelayout BB X1k
def _ post_init_ (self) -> None:
# OB E DIDERABYIRME: full BHEEM, SWA ERRE
# FERIE Otk KV, full_kv_pool_index ZHxt £ E 4 X 64
# FHZEERT| — SWA BEER'ES attention_pool_index REH—3K,
# B4 AOT RoPE + b scatter WAZAMARTE Fib, TNEEHEEFX,
full_indices = tuple(
idx
for idx in self.attention_layer_indices
if self.layer_window_sizes.get(idx) is None



)
swa_indices = tuple(

idx

for idx in self.attention_layer_indices

if self.layer_window_sizes.get(idx) is not None
)
object.__setattr__ (self, "full_attention_layer_indices", full_indices)
object. _setattr_ (self, "swa_attention_layer_indices", swa_indices)
object.__setattr__(

self,

"full_kv_pool_index_by_layer",

{layer_idx: pool_idx for pool_idx, layer_idx in enumerate(full_indices)},

)

PR AL

AR PR TIERN review ¥ig, #OITBIUIEE PR body BISZMILIES issue TFEH

alexnails (#30050 issue ¥Fi8) : "metal-profiler is known CI failure. merging" "&—H#y
P issue WL ZE /tag-and-rerun-ci §5XEZEFHHIA, Cl KIKHH N EXFHY
metal-profiler 9@, RFEESFHF,

PR body FA@EMERITIEIE:

X T RAEHESER (51X #25804 B9 CPU bridge) : "That design cannot reach the
default MLX scheduler path: enable_overlap_mlx is true by default on MLX, the
overlap loop takes its branch before event_loop_normal..." B0 CPU bridge EIE2K
By 2 "the CPU-side sort, 60-150x the cost of the sync it accompanies"——152k %%
BHEEF BT GPU, ik sync &A%,

*TF SWA BRI KRB : "Recomputing only a trailing band is not exact: each
recomputed position needs its own window of exact hidden states, and that
dependency chains backwards through every layer'——5Z0 trailing-band = Z{#

full-attention K fR£3& 2.1, ROHBLE, Hhe2EEHEERMEERMIEEEZID.

metal-profiler CI kK438 (other): HaIAN BE&D CI EaHigiELIK, FHEESH,; T#H—F
RIEBEE,

A EWR . BRN mx EF vs CPU torch Sampler #f#E (#25804) (design): XAEN
Gumbel-max HE (45 mx EF. 5 forward RAWE) , %8 #25804 t CLI flag £
--mlx-enable-sampling,

SWA BRI & P EeE: 2BEH vs trailing-band E# (design): XALEEH, % " &F
7% prefill fni® " (hit/cold 1.00-1.01) ; M window-aware SWA FHZFH#EELE,

R 5 B

1

A FEBNFEEPAEMEE:
ERMERERE (BRMERASIZE) : WindowedAttentionKVCache By mask 5 FEE TR
E key K, test windowed_kv_cache.py B=2H (BHEHAE. BE forward.



batched decode) 54 A% trailing slice RF R XFPIE; 18 make_mask 2 LT XK
B[ ARS8 RuntimeError, {EfTRAER 0 BANRARSESTHER,

2. HRERR: REERHALX (batch >= 16) THEEE M batch 64 B +51-65% (
bounded top-K REIKRA—E) ; SWA BIZ4 T prefill fui® (X full-attention
gather 2.5x-23x 18) ; olmo3 7 4096 token U T & OFfEtLESHFMEE 2 12 (window
+ max(chunk, window) %)

3. ThEEER DO : penalties (repetition/frequency/presence) & Metal ET&ZNA (Triton &
qH) , R—KRMEEE; logprob_start_len REXFHERNIEL,; HEMERFEE MLX BEREY

(float32 "5 + MLX HEF) , B/EiME seed TREEAR [ token,

4. F&5 CI X test_swa_radix_pool.py. test windowed_kv_cache.py L _HAS_ MLX
1EA skip &, Cl BEMRE mix 33%; scheduler.py. logprob_result_processor.py.
xgrammar_backend.py FAXEX BRI WATA G, BRAARERTEMIERE, -
P FUEERAmETRE MLX 538 (Apple Silicon)

« AP gpt-oss FERAE MLX LM " REERS + 2K KV' #A%&A " H0 KV (decode &
A8 47%-49%) + TEMHNEZARE + logprobs + grammar X3 "; FEBIKE mps-only B &

(is_mps() and use_mlx() W% carve-out, I MLX macOS BRIk ERE LK) ,

« RGM: MLX J53 KV B2E XK ZTREMKEM, MixModelCachelayout By
full/SWA X5 full_kv_pool_index B A /&% window-aware SWA £ Z 5t ayiE4E;
chain_safe AENG ZBAMS, TEHTHMENR,

« BIBAM: 29 A commit B REM TR (skip logit head. drop softmax+log.
bounded top-K. padding B XHE) AHEL MLX FRIZMHELEER,; AHETEBE (
pin_memory &1, cpu o9°%) BEFIATT CUDA EHL,

« RFEARIE: SWA RIRe P LmE , XNEHFLTAHEE , BIHAIEF , EmROBE
, FEMERBREEIRA—3K , olmo3 &R 5 2x &1k

KERIKZ:

« PR #30050 [MLX] Support gpt-oss: sliding-window attention, attention sinks,
sm_scale: &R PR WEEMZEZEM: 30050 {# gpt-oss HFUEEH (EZBME) , N PR BFE
HO3% 3|08 BHANTRAE; head 2R W% AE 30050,

« PR #30091 [MLX] Windowed per-request KV cache for sliding-window layers: #4 PR
B HOf KV 55 EHARL XHT RE| radix/pool B12, 1EEEHA close,

« PR #30156 [MLX] Window-bounded SWA KV storage follow-up: E#E#EA PR B (
supersedes) , HE& O{LEMEEMIFL A EEIHESH,

« PR #25804 [MLX] CPU-bridge sampling: A7 ZHA PR BRf: body #¥HISIE CPU
bridge Fo3%5 BRIA overlap fE 7, B CPU-side sort fAid&; CLI flag &3 A,

« PR #33423 CUDA sampling: clamp u=1 in gumbel noise: PR body #tBH _gumbel_noise
89 u=1 clamp 5 #33423 #£ CUDA B2EE 8 +inf FIEM RIS RIR, MBI ILTEMHA
B — Ko



