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PATHRE

« —A]3E: Bkt GLM-5 NSA TileLang #2R% F 04RH) CatArrayBatchedCopy

< EESE: ESKFEIE. % PR BR T WTRAI QT EIFER TN URBESMERAMAL, FF
BERNRENRGEHREARERE, RITAEKE (B INME. gated cat-skip. {XFR HIP)
WA E A TIZENEH, B EXF forward_mla.py & forward_absorb_core
decode 2% #7 nsa_backend.py F forward_decode 8y q_all 15363518,

THRES B

T GLM-5 NSA TileLang decode on ROCm £, fused-rope BIZFAE T LW
CatArrayBatchedCopy<OpaqueType<lus, ...> W%, R decode step HEPIT—R, =
B—NBEAHFENKE (5 g cat FFAER) . XZ2—MAFHE, FEZHEMR. PR body BAHE
R: “The cat is pure overhead — same data, same layout, fresh allocation + copy.” *B%
Issue #2879 124t T preshuffled layout B9 X 3FE &,

SCEL AR

1. BERAAHIERA (forward_mla.py: forward_absorb_core) : &
_skip_rope_for_nsa_tilelang_fused() B{29#, LT decode/idle A, RHEIE g_cat
Y1 A q_nope_fused/q_pe_fused BABIEAN attn_mqa, fRE#EELE g_cat fFh q &
¥, %% g_rope %A None, RIS llama_4_scaling BI3RIEK AR g_cat Bl
kv_lora_rank #EE 8RR IE, Prefill BBIZRIFRA split BN, EA forward_extend &
K g_rope FE=2,

2. LIAREEHENIE (nsa_backend.py: forward_decode) : 7 g_rope is not None
DXINIE else X ——Y g_rope A None B, IARNEAAT BEASHEFN g (BF g_cat)
, BE#EN g.contiguous().view(-1, tp_qg_head_num, head_dim) 23 E# NALEIERN
g_all, FIE®ITE g_nope/q_rope B, REFRE g_all =, HELL impl 2 XE A,

3. &kt cat #1E (nsa_backend.py) : T tilelang #o aiter impl 2% %, ¥R if
g_rope is not None B95&#2%4 if q_all is None or not _is_hip, X#f, ¥4 HIP E3gHE
g_all EEEFENMERMER, BRI concat_mla_absorb_g_general 2 torch.cat;
JE HIP IR ALMRIFRA re-cat TH, FTHHK—HK. flashmla_sparse o flashmla_kv o
FRIFFOR, EACIURBT CUDA IK5), £ HIP R,

4. EEE G MRS : £ MI355X TP=8 LiZft GSM8K ¥ E%dE (0.941) Fuspdpgiog (B
it +1.4%, TPOT -1.0%) , 3F#aiA Cl L BEZ RS A PR RDEKRIZ,



R

» python/sglang/srt/models/deepseek_common/attention_forward_methods/forward_mla.
py (R EFEHE; 258 source; EA data-contract; &5 forward_absorb_core) :
BB T AEE AR A% forward_absorb_core, % decode B2 T HIFE(EEE g _cat I
% g_rope=None, BKZET 5 attn_mqga BEIERLA, 2 cat-skip BIA DO,

« python/sglang/srt/layers/attention/nsa_backend.py ({#3k SEEHE; 2£58| source; EH
core-logic; 5 forward_decode) : 88K T forward_decode 3%, HmEFE NMAE L
FHIBE tilelang/aiter B cat B4, 2 cat-skip BYFEEURIE,

X855 forward_absorb_core, forward_decode

R R B

python/sglang/srt/models/deepseek_common/attention_forward_methods/fo
rward_mla.py

Bk T TR ABIM A 7% forward_absorb_core, 7E decode B2 T HEIEES q cat &
q_rope=None, BZETE5 attn_mqga BIEIERY, & cat-skip BIA DO,

def forward_absorb_core(...):
#... HRAENRD ..
g_cat, _, k_pe_fused, _ = fused_qgk_rope_cat_and_cache_mla(...)
save_kv_cache = False
# On decode, pass g_cat directly to attn_maga with g_rope=None so
# nsa_backend.forward_decode reuses q_cat as a zero-copy view
# ("g.contiguous().view(...)" fast-path) instead of running the
# redundant “concat_mla_absorb_g_general(q_nope_fused, g_pe_fused)"
# that would otherwise rebuild a tensor byte-identical to g_cat.
if forward_batch.forward_mode.is_decode_or_idle():
if llama_4_scaling is not None:
# llama_4_scaling applies only to the g_nope portion;
# mutate in place via the slice view of g_cat.
g_cat[..., :self.kv_lora_rank] *= llama_4_scaling
attn_output = self.attn_maqal(
g_cat, # pass full g_cat directly
None,
None,
forward_batch,
g_rope=None, # signal: already concatenated
k_rope=k_pe_fused,
save_kv_cache=save_kv_cache,
**(dict(topk_indices=topk_indices) if topk_indices is not None else {}),
)
else:
# Prefill keeps split form because forward_extend asserts gq_rope is not None
g_nope_fused = g_cat|..., :self.kv_lora_rank]
g_pe_fused = g_catl[..., self.kv_lora_rank:]
if llama_4_scaling is not None:



g_nope_fused *= llama_4_scaling
attn_output = self.attn_maqal(
g_nope_fused,
None, None, forward_batch,
g_rope=q_pe_fused,
k_rope=k_pe_fused,
save_kv_cache=save_kv_cache,
**(dict(topk_indices=topk_indices) if topk_indices is not None else {}),

)

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

&2k T forward_decode Ak, NMEFHE NWE L X FHAE tilelang/aiter B cat Z4E, &
cat-skip BYEEURH,

def forward_decode(self, ..., g_rope, ...):

# .. BEATENRD ...

if g_rope is not None:
g_nope = qg.view(-1, layer.tp_qg_head_num, layer.v_head_dim)
g_rope = g_rope.view(-1, layer.tp_g_head_num, layer.head_dim - layer.v_head_dim)
g_all = None # signal: need concat in impl block

else:
# Caller passed already-concatenated q (gq_all = g). Reuse it directly
# via a zero-copy view; the impl-specific blocks below will skip the
# otherwise redundant concat_mla_absorb_g_general call.
g_all = g.contiguous().view(-1, layer.tp_qg_head_num, layer.head_dim)
g_nope = g_all[:, :, :layer.v_head_dim]
g_rope = q_all[:, :, layer.v_head_dim:]

# ... page_table setup ...

if self.nsa_decode_impl == "tilelang":
# Cat-skip (HIP-only): when caller passes g_rope=None on HIP, g_all
# has already been set to a zero-copy view; the "not _is_hip~ clause
# keeps CUDA / MUSA paths byte-identical by always re-cat.
if g_all is None or not _is_hip:
g_all = concat_mla_absorb_g_general(gq_nope, q_rope)
return self._forward_tilelang(g_all=g_all, ...)
elif self.nsa_decode_impl == "aiter":
if g_all is None or not _is_hip:
g_all = torch.cat([g_nope, g_rope], dim=-1)
return self._forward_aiter(g_all=g_all, ...)
# ... other impls unchanged ...
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« lamQtrash$g i : ‘I think we can only make the change in amd side (e.g, tilelang/aiter
backend). This change may be never reached in nv code path.” 1% cat-skip T



FREE AMD JE#,

« Jacob0226 R MFHE £ : “Good catch, thanks! Done in 1f2b7c48c.” FERIZRMSIE: K&
flashmla_sparse #a flashmla_kv B9JR if g_rope is not None &g, {X{%¥ tilelang o
aiter By cat-skip, FERFIEEA HIP-only,

« AIRMR 1amTtrash fo kkHuang-amd B9 Approval,

« J% cat-skip FR#|ZE AMD G (design): X4 reviewer 321X, X tilelang An aiter 4% f&
¥ cat-skip, flashmla 2 ZAREFRIR,.

R fe5 7

- RS

1. 3IERBAZTE: AAAS (forward_absorb_core) 58ZE T attn_mqga BIEEHAE (
g_rope=None) , RERS MM RINEA B3, (B3N T ARS M
forward_mode.is_decode_or_idle() #7{X ¥ _skip_rope_for_nsa_tilelang_fused() E&432
THAT, RFEIZ,

2. 3k HIP E3iT AR BB if g_all is None or not _is_hip f{% B )& flashmla &%,
#atk CUDA/MUSA/XPU EE3RMTAFTRAR, BREEARKE,

3. RN EEE: g _catl..., :self.kv_lora_rank] *= llama_4_scaling Xt g_cat 34T/R M
Feok, THEERM/ELL q_cat B9HMI| A, B g_cat LR
fused_gk_rope_cat_and_cache_mla B9 FmFME, BEEXAT attn_mqga A, A®/E
2,

4. BRYBITTNER: PR ARBMFTAETTNR, (UK IR B SHAE E AL aEMNR, "TREBURZ %
B0 (40 batch size H&3R{E. 5 topk_indices REF) , - BW: A/ : XPmER
GLM-5 R B & AMD GPU (MI355X) E/EF NSA TileLang decode WA F, H#3R1%
29 1.4% BHHEAF 1% TPOT B, HMERfERTRH, A% THEERH. BE
IR EEE R, HFA: AMD #8% CI % (pr-test-amd) £BZZEIF; #FPETE
B RKIEE forward_absorb_core 2 nsa_backend BRI I EIE R A 09—,

s RFoARie: BORAKFERZE , (XFR AMD/ROCM, R/DNNIAE £

KERAK L&

« PR #23562 [AMD] Preshuffled paged MQA + page_size=64 for GLM-5 NSA TileLang
decode: # PR body #RiZA baseline, 7 PR B9t E T % PR #4H preshuffled i F
#a aiter FREEER,

« PR #2879 Support preshuffled layout in indexer_k_quant_and_cache /
cp_gather_indexer_k_quant_cache: XEXBJFMER Issue (ROCm/aiter#2879) , A4 PR
RHLBEE preshuffled KR X$F, 54 PR HEMMRTEN MM,



