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PATHRE

« —4)iE: A Xeon CPU #5F Gemma4 ©EEERIEIE X FF
- EEME: EERR. EREZARITARAEK: —& KV-shared Bnf43 is_cross_attn 89
EXEER. & stage 1 AR ERBEIFGEEITEE,;, —2EFERAZ API & E if4nfT
B2 x86 / aarchb64 MEZMHA B RIEL R XIFRIZ; =& review IRaNHY " B9A "— KRB
& TP3/6 XAPt E TA21b8 workaround, 1&3¥F CPU BREZHBE T A
update_config.py —%t,

THRES B

PR body BR#AULBA B4R: "This PR aims to add support for Gemma4 on Xeon", ZHAThaEIR
ST GPT-0OSS 89 PR #16775 (sliding window attention X35 MoE D &%) ,
A FE MoE Gelu #3E. TP X#FHUUR LI CPU MaEHhAL (weight_packed_linear AT
Im_head. flash_attn_varlen_func. %% RoPE W) .

SR AR
SIIZIAT 5 DT BIFAE:

1. EASREMMEHZE: python/sglang/srt/models/gemma4_causal.py #
Gemma4Attention BRAXE sliding_attention BB B swa_num_attention_heads /
swa_num_key value_heads B2E, BEA full-attention BE# num_attention_heads &Y
padding MBI ERER ; EIRE load_tied Im_head() fit pp_filter _load_weight §%
BAEAILA, python/sglang/srt/models/gemma4_mm.py #3 Im_head_is_tied #|E:
CPU + AMX & T packed head RE T35S embedding % alias, &#1t
ParallelLMHead #% load_weights BTFE embed_tokens.weight £ &3 Im_head,

2. sgl-kernel CPU WA E: python/sglang/kernels/aot/csrc/cpu/rope.cpp #3g
apply_multidimensional _rope_cpu (3 ndim=2 o3k, &ML N A rotary, & AVX512
FEmmERZIFRE g/k &) , FHIE multimodal_rotary_embedding_cpu AIR[E tuple
WABRME N; moe.cpp / gemm.h / moe_fp8.cpp A fused _experts _cpu 3Ein
activation & #F gelu_and_mul, aarchb4/moe.cpp R FHELZEX A silu;
extend.cpp 30 kv_from_cache 4%, A KV-shared B stage 1 N5 E R,

OERAEIRTFE python/sglang/srt/layers/attention/intel_amx_backend.py
(num_heads, v_head_dim) %% decode FTEH attn_logits buffer, #% Gemmas &



4 head_dim B9BEEER decode REFHE; forward extend REIKA o.view(-1, ...)
F# X k=v=None By KV-shared B, python/sglang/srt/model_executor/cpu_graph_run
ner.py & multimodal_rotary_embedding cpu 5§ apply_multidimensional_rope_cpu 3%
Mt A none-return fake op, fit torch.compile £/,

4. BEEEZ: python/sglang/srt/configs/update_config.py #73g
adjust_swa_num_heads_if necessary %— sliding-window &# head padding Z%&; %
£ attr_value is None BB 5, ZARSECERAGIEH None fR3F,

5. MERBLE: test/registered/cpu/test_rope.py F¥E test_apply_multidimensional_rope (
% % head_dim=160 MIrERIPL R, bf16/fp16 5 sincos dtype AE) ;
test/registered/cpu/test_moe.py A bf16/fp8/mxfp4d SHAL gelu BIEFHrg
test_unsupported_activation_is_rejected; test/registered/cpu/test_extend.py #r3
test_extend_attention_kv_from_cache J0F 28 7 i BRAE =X B #555 TE A 1

R

« python/sglang/srt/models/gemma4_causal.py (#3k R E: 25| source; ER
data-contract; &5 load_tied_Im_head, pp_filter_load_weight, Gemma4Attention) :
Gemma4 XAERAZGKE : sliding_attention BEXAIEIZH swa head ELE, 1ZEX
load_tied_Im_head it PP 5 ZEAKRZE A,

- python/sglang/kernels/aot/csrc/cpu/extend.cpp (#3R NA%; 25| source; FER
core-logic; 5 extend_attention_cpu, extend_attention_kernel_impl) : #3¢
kv_from_cache 2% &8 KV-shared B8 RE R EFPERE: bAI{E3E is_cross_attn
BI2SRESXE3| B CHIKX token,

« python/sglang/srt/layers/attention/intel_amx_backend.py (13 3T & A ; 25| source;
A core-logic; &5 _get_attn_logits_buffer, forward_decode, forward_extend) :
decode BIZIREHIRER attn_logits buffer, 188 Gemma4 JB& head_dim B&X
decode EE QB EMMEN buffer BYPEREIR] L,

« python/sglang/srt/configs/update_config.py (%3 B2EE; KAl source; KA
core-logic; 5 adjust_swa_num_heads_if_necessary,
adjust_config_with_unaligned_cpu_tp) : 3B adjust_swa_num_heads_if_necessary 4t
— sliding-window B head padding, #1& % attr_value is None BYAYEAE AR 51,

« python/sglang/srt/models/gemma4_mm.py (#3k B R, K5H| source; £H
data-contract; 5 Gemma4MultimodalEmbedder, load_weights, Im_head_is_tied) :
ZESANOE CPU AMX T%H Im_head 5 embedding BItE3k%| 4, B H load_weights
SHIME, 2 CPU XIFHXBHERATE,

- python/sglang/kernels/aot/csrc/cpu/rope.cpp (#3k WA%Z; 25| source; FEHR
core-logic; &5 apply_multidimensional_rope_cpu,
multimodal_rotary_embedding_cpu) : #3% apply_multidimensional_rope_cpu W, *%
# Gemma4d MATEH =4 RoPE, FHMfb AVX512 K42,

. test/registered/cpu/test_extend.py (A3 MR; K7 test; KA test-coverage; FE
test_extend_attention_kv_from_cache) : #73¢ test_extend_attention_kv_from_cache &

ERFEBENNEREE, EAREHAMEE N E)IRE,



« test/registered/cpu/test_rope.py (#&3k Mix; 5| test; R test-coverage; 5
test_apply_multidimensional_rope, _apply_multidimensional_rope_ref) : #73&
test_apply_multidimensional_rope BEZH AN E / FrBREIRA R, &
head_dim=160 B9EZ5,

. test/registered/cpu/test_moe.py (#3& MIR; 5| test; ER test-coverage; F5
test_unsupported_activation_is_rejected, test_bf16_moe, test_fp&_moe,
test_mxfp4_moe) : A bf16/fp8/mxfp4 MoE 3kt gelu 3EIEHFIE R I T IR LN
R, BEH activation S5,

(P55 load_tied_Im_head, pp_filter_load_weight,
adjust_swa_num_heads_if_necessary, _get_attn_logits_buffer,
apply_multidimensional_rope_cpu, extend_attention_cpu, Im_head_is_tied

KR Fr B]

python/sglang/srt/models/gemma4_causal.py

Gemmad XCAERAZ OGS : sliding_attention BERAIRIE swa head BLE, 1ZEX
load_tied_Im_head f#t PP 5 Z S22 E .

# M pp_filter_load_weight F#EHELZE tied Im_head L :
# UTATHRTIRR ARG L 5B embedding 5 Im_head BIREHE
# (PP T embed & rank. Im_head X rank; CPU AMX T Im_head
# 1 A packed weight, 355 embedding % alias) B, 1B checkpoint
# B embed_tokens.weight B3 Im_head,
def load_tied_Im_head(
loaded_weight, *, params_dict, loaded_params, head_param_name="Im_head.weight"

head_param = params_dict.get(head_param_name)
if head_param is None:

# X rank REA Im_head (#03EX PP rank) , BBk

return
wl = getattr(head_param, "weight_loader", default_weight_loader)
wl(head_param, loaded_weight)
loaded_params.add(head_param_name)

# Gemma4Attention B9 head ZAEMT: sliding_attention 5 full attention
# BEETAREN head FBEE (swa_num_attention_heads &) , TP {4
# REEEELNIRE, TNWEHESE head A T4 Mk F,
layer_type = config.layer_types[layer_id]
if layer_type == "sliding_attention":
self.total_num_heads = getattr(
config, "swa_num_attention_heads", config.num_attention_heads
)
self.total_num_kv_heads = getattr(
config, "swa_num_key_value_heads", config.num_key_value_heads

else:



self.total_num_heads = config.num_attention_heads
self.total_num_kv_heads = config.num_key_value_heads
assert self.total_num_heads % tp_size ==
self.num_heads = self.total_num_heads // tp_size

python/sglang/srt/layers/attention/intel_amx_backend.py

decode BIZIZBEFIREL attn_logits buffer, &5 Gemma4 &4 head_dim BEX
decode E & S BEWHBAL buffer BYMEREE R,

def forward_decode(self, g, k, v, layer, forward_batch, save_kv_cache=True, sinks=None):
if self.draft_decode_metadata is not None:
req_to_token, seq_lens, req_pool_indices = self.draft_decode_metadata
else:
req_to_token = self.req_to_token_pool.req_to_token
reqg_pool_indices = forward_batch.req_pool_indices
seq_lens = forward_batch.seq_lens

q = g.reshape(-1, layer.tp_g_head_num * layer.gk_head_dim)
seq_lens = forward_batch.seq_lens
if seq_lens.dtype != torch.int64:

seq_lens = seq_lens.to(torch.int64)

# Gemma 4 8 sliding attention B5 full attention B A RRE 8
# head 5 head_dim, A %K metadata buffer RITH F—FhHIRITE;
# A—MEREEEERASBE, XEBREMRERETHA buffer
if layer.v_head_dim == self.v_head_dim and layer.tp_g_head_num == self.num_head:
attn_logits, _ = self.forward_metadata
else:
attn_logits = self._get_attn_logits_buffer(
seq_lens.shapel0], layer.tp_q_head_num, layer.v_head_dim

# ... A decode_attention_fwd ...
return o.view(-1, layer.tp_qg_head_num * layer.v_head_dim)

def _get_attn_logits_buffer(self, num_seqgs, num_heads, v_head_dim):
# A (num_heads, v_head_dim) A¥2 7% ; decode_attention_cpu €5 AE
# MBI ENTE, P buffer TEWMEL. TESEH, RIERR
key = (num_heads, v_head_dim)
buffer = self._attn_logits_buffers.get(key)
if buffer is None or buffer.shape[0] < num_segs:
buffer = torch.empty(
(num_segs, num_heads, self.num_kv_splits, v_head_dim + 1),
dtype=torch.float32,
device=self.device,
)
self._attn_logits_buffers[key] = buffer
return buffer[:num_seqgs]



python/sglang/srt/configs/update_config.py

#®BX adjust_swa_num_heads_if_necessary Z%&— sliding-window & head padding, #& &
attr_value is None BBYBERAR A4 3,

def adjust_swa_num_heads_if_necessary(model_config, tp_size, weight_block_size):
# Sliding-window B8 head $ECE, full-attention Bi%
# num_attention_heads #{f padding XEATFRER, &M% swa_head_dim
# ¥ padding, TN TP Y1QER5IERE head HOR 2 ik F
from sglang.srt.layers.vocab_parallel_embedding import pad_vocab_size

text_config = model_config.hf_text_config
if not hasattr(text_config, "swa_num_key value_heads"):
return

swa_num_key_value_heads = text_config.swa_num_key_value_heads
swa_num_attention_heads = getattr(
text_config, "swa_num_attention_heads", model_config.num_attention_heads

)
# ModelConfig B EZM1t swa_head_dim, ZRIAS head_dim —3K
swa_pad_size = get_num_heads_padding_size(

tp_size, weight_block_size, text_config.swa_head_dim

)

padded_num_key_value_heads = pad_vocab_size(swa_num_key_value_heads, swa_pad_size)
padded_num_attention_heads = padded_num_key_value_heads * (
swa_num_attention_heads // swa_num_key_value_heads

update_config(text_config, "swa_num_key value_heads", padded_num_key value_heads)
update_config(text_config, "swa_num_attention_heads", padded_num_attention_heads)

I B AL

Review HEAWMEN X EEFAE=4: —2 maintainer mingfeima AR TP3/6 8 head
padding workaround A4%5% ("gemma4 is a series of small LLMs") , ZXK 2B EIE
A3k TODO, htzo Mi/53E3C "gemma4: Remove the TP 3 and 6 workarounds"; —& SWA
head padding ZBERMOEE= config M EMEIFAFHRE hf _text_config, #IiEH " F2
BIGEZE " FEMAIIE adjust_swa_num_heads_if necessary(); =& KV-shared B
JRAMEIE is_cross_attn BIESRM htzo EIR R A FH/E S "attend to their own future",
BRI kv from_cache 3 stage 1| REBRA R, BHEX decode.cpp & i %
num_heads EBIRIEMEERIIREE, WU log debug on_rank0 B&ENAEAI PR B9itit (
RAGRBERFH) .

« KV-shared BE R EFME (correctness): extend_attention_cpu ## kv_from_cache
X, & stage 1 RERERFER: intel_amx_backend # mingfeima ZiXIEER
is_extend_cache_read_only 4p% iz 544N 7304,

« TP3/6 workaround Z2FE4RE (design): htzo 3IX "gemma4: Remove the TP 3 and 6
workarounds" MIFRAEXMREL, HIMHEBRT default_weight_loader H{X A TP3/6 AREH



partial copy Z 1§,

« SWA head padding Z#E#% (design): htzo ##E
adjust_swa_num_heads_if _necessary(), 5 adjust_tp_num_heads_if_necessary() 3%
, %—iB3{ update_config E# swa ELE.

« fused_experts_cpu #F3¥ activation ZEHEIR aarch64 ABI (correctness): htzo 3% "
sgl-kernel: Add activation arg to aarché64 fused_experts_cpu", aarch64 {X X #F silu,
HAB0E B Nk

« decode_accumulate_kv_splits FERIEMERE (performance): Z1FR$E R sgl-kernel &
FEERAD, A PR BRINZFRIGNEE, TTHEREAFESARE,

« log_debug_on_rank0 By)3J& (design): REKFREE update_config.py FEH, KIFH A
3 PR, EZITRERHAHLIIAEE. RAED.

R 5 B

« R TEXCEFAEMEGE:
1. extend.cpp NABEARIRZE: kv_from_cache & CPU extend attention 893& K5l
, BREFIAXERK, B kv_end HEEZTEEEZBMNTHEZR/IAN, I Gemmoasd
HEINETIRE Cl BE;
2. MoE W#% APl &4 & : fused_experts_cpu 30 activation S8R E x86 5
aarchb64 P, aarchb64 BEMXZHF silu, HMEGES TORCH CHECK 4, k
REE ARM L Gemmad SEEFELIK;

3. attn_logits buffer £ FAMAERA: get_attn_logits_buffer &K
decode_attention_cpu " EAFNMEIZBRNTER " X—REAE, —BERNZKNIELER
RNETT E R £ IR

4. CPU T tie_word_embeddings & XZf: AMX 33& T Im_head 8 alias
embed_tokens, get_embed_and_head() 3REIF/NMEIL tensor BB X AREN
load_weights FIE #|E&/2, RL RERFP S RAFEEE. - ¥ XAFME, Intel
Xeon (AMX) AP & X" E CPU ESEEIRIT Gemmad XAS ZESER, H MoE
X FF bf16/fp8/mxfps L ENEE Gelu BE; XMALMmE, #HL
apply_multidimensional_rope_cpu 5 extend_attention_cpu 8 kv_from_cache 24
, CPU AOT AEEFZRP mFEM; MHERME, CPU EmEFEEERE AT
full-attention 5 SWA BAE head BEZE (num_attention_heads vs
swa_num_attention_heads) , & x86 / aarch64 NZEL— K. - REFRIT: &
RAZBRREE , BFE ABL AR, TR AWEBERNM , &S buffer E ARY

KRR EE

« PR #16775 GPT-0SS (#483kJR) : PR body BA#AILEA A PR #£4& T iZ PR B sliding
window attention %3 (intel_amx_attn. torch_native E3%) 5 MoE MXEFEDEH, =
AR T RE BY E A

« PR #25220 (#3IEHEIR Xeon Cl) : htzo T issue W+ H Xeon-gnr 8 CI
#25220 %MK, A PR 89 Cl SXTRBHZ RIS £ /5 EH.,



