PR #33165 &R LE

sgl-project/sglang
[AMD] DeepSeek-V4 MI355X: eliminate bpreshuffle fp8-scale relayout copy in dense w8a8 linear
& 3mtiE: 2026-08-19 18:02

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33165

PHATHRE

« —4)3E: DSV4 MI355X dense w8a8 JEFR fp8 scale EHE¥ N, bit K—3K

- EME: EEHFEIR. PR B2/, BERRT —ANEAH (zero-copy AN + NEMRFF
o+ BEBEARIE] H3F: ERBRPRFAIEMAZN scale FHF, AOUEBEREN, #
3T bit-exact Xttb5 dispatch spy Frib AR ka1t B £ k3K, EiX AMD sAZMAILEIRA
EEXEM==1 RIS ZHAEFNFM CI TEFEEZMHLE (FBEMREERITMmIE skip)

o

THRES B

¥ MI355X L, CK bpreshuffle w8a8 blockscale GEMM 8% [num_groups, tokens] 3|+
JF 1 per-group activation scale, REMGRITEFE/H, FER
materialize_bpreshuffle_fp8 scale EHt, SFHEA dense w8a8 GEMM (MLA 8 g/kv/o #%
B/f0 MoE) #=A—XRESLEN, & DeepSeek-V4 MI355X decode #EETEIHT HIR A
ELEWISE F442 —. aiter_per1x128_quant B3 ¥ transpose_scale=True, ¥ H#= HFr
EFZYF; KN PR ERERZBENHES stride THIEMBE, £HEN, REDAB Triton
ITERAEZ EIKSKEIR—EZE helper,

1. 2B (fp8_utils.py) : & aiter_ w8a8_block fp8_linear By fresh-quant 4% g
emit_bpreshuffle_scale [1#&® (materialize_bpreshuffle_scale and input_2d.shape[0]
>=2) o M >=2 BB transpose_scale M False BX A emit_bpreshuffle_scale, FH¥
materialize Z#4 view_aiter_fused_rms_transposed_fp8_scale B4 E# N stride &£ ;
M == 1 &% materialize, AR [1, Gl 5 [G, 1] FFF—3, materialize SZPrE TN
A,

2. Triton 9% %— (fp8_utils.py) : IBJERAELE torch.as_strided(x_scale,
x_scale.shape, (1, x_scale.shape[0])) UskB|E—"NELE helper
view_aiter_fused_rms_transposed_fp8 _scale, it# & scale BTTEIEBE RA —& I,
, BARALZEES,

3. CPU ZAMiR, (test_fp8_bpreshuffle_scale.py) : ¥t
TestBpreshuffleScaleFreshQuantNoCopy, F _simulate_transpose_scale_emit X
transpose_scale = B85 T F H4iE, WS no-copy fLES materialize 45 R {E—3K.
stride A (1, M). 547 %& buffer £ZFB A LE, FIIE M == 1 & materialize



RREBER (G, 1) strides

4. MI355X ESZE&2MIR (test_fp8_bpreshuffle_dense_linear_mi35x.py) : &
stage-b-test-1-gpu-small-amd-mi35x EHATESL aiter_per1x128_quant (
transpose_scale True vs False) 53#%|3% aiter_w8a8_block_fp8_linear (#1412 vs |H
B2) , BisEMFET. scale 1A, stride. data_ptr £FE MU X% GEMM i bit &—3Kk, 3F
3N mock B g dispatch & CK gemm_a8w8_blockscale_bpreshuffle fi3dE Triton, FFik
FARF| R AL B 5 B BR L RN

R

« python/sglang/srt/layers/quantization/fp8_utils.py (3R EE; L8| source; £/
core-logic; &5 aiter w8a8 block _fp8 linear) : HWIRIBEZ B,
aiter_w8a8_block_fp8_linear B fresh-quant 4% #713% emit_bpreshuffle_scale |18, ¥
scale YL transpose_scale=True E#=H bpreshuffle Z|EFFHF, FALE helper
FEHNBE stride, HKBRER dense w8a8 GEMM By relayout ¥ 01 ; EBRE Triton 9%
BATERFWEHRE—E|RE— helper,

- test/registered/unit/layers/test_fp8_bpreshuffle_dense_linear_mi35x.py (£ AMD |
iR; K5 test; E A test-coverage; &5 TestDenseBpreshuffleScaleNoCopy,
test_quant_producer_scale_equivalence, test_dense_linear_paths_bit_exact) : H3gHy
HESREMNR, £ MI355X/ROCm 7.2 EISIE aiter_per1x128_quant By
transpose_scale A EHNHEFAE, UKIRE|H aiter_w8a8_block_fp8_linear #1H
1289 GEMM i bit &—3K, 53T mock &M GEMM dispatch # CK bpreshuffle
fAZ Triton, HREERKK,

. test/registered/unit/layers/test_fp8_bpreshuffle_scale.py (#&3k E/MR; K7 test;
KA test-coverage; 5 TestBpreshuffleScaleFreshQuantNoCopy,
_simulate_transpose_scale_emit, test_nocopy_matches_materialize,
test_nocopy_shares_storage_no_allocation) : #3¢ CPU ZAMiX. A
_simulate_transpose_scale_emit ¥ transpose_scale = HWF| EFHEE, pin E
no-copy MBS materialize BRRE(E. stride. FiEH{FLHSEMME, UR M ==1 £
materialize BB 4 (G, 1) stride, RIEAZGIEMHMESRAEL GPU e I,

XEFE: aiter w8a8_block fp8_linear, aiter_per1x128_quant,
view_aiter_fused_rms_transposed_fp8_scale, materialize_bpreshuffle_fp&_scale,
test_quant_producer_scale_equivalence, test_dense_linear_paths_bit_exact,
test_nocopy_matches_materialize, test_nocopy_shares_storage_no_allocation,
test_ m1_uses_materialize_path_values_and_layout, _simulate_transpose_scale_emit

R A B

python/sglang/srt/layers/quantization/fp8_utils.py

RoRFR R B, aiter w8a8 block fp8 linear B fresh-quant &% #73g
emit_bpreshuffle_scale 1132, ¥ scale VA transpose_scale=True B/~ H bpreshuffle %
FRFRRF, HFAXE helper ZEINEE stride, HMREX dense w8a8 GEMM By
relayout # 01 ; R Triton 29X BT EFAE ML —2|E— helper,



# fp8&_utils.py —— aiter_w8a8_block_fp8_linear & fresh-quant 4%

else:
# 1X % £ CK bpreshuffle GEMM (JE Triton) B4 EE bpreshuffle 7 F Y scale,
materialize_bpreshuffle_scale = _use_aiter_bpreshuffle_gfx95 and not use_triton

#M>=28, EXEMAZEE transpose_scale=True B 5| £+

# [num_groups, tokens] E¥ 7, RJEHA as_strided MEEE. strides,

# 2 t().contiguous().t() BEHFEIN ; M == 1 R[E materialize 4%,

# BBt [1, Gl § [G, 1] FHF—3, materialize R 2 TEENE,
emit_bpreshuffle_scale = materialize_bpreshuffle_scale and input_2d.shape[0] >= 2

g_input, x_scale = aiter_per1x128_quant(
input_2d,
quant_dtype=aiter.dtypes.fp8,
transpose_scale=emit_bpreshuffle_scale,

if emit_bpreshuffle_scale:
# BN . REME strides, FRBEMAET,
x_scale = view_aiter_fused_rms_transposed_fp8_scale(x_scale)
elif materialize_bpreshuffle_scale:
# REKRZ: TERBE + materialize EH (M == 1 B4 no-op) »
x_scale = materialize_bpreshuffle_fp8_scale(x_scale)

test/registered/unit/layers/test_fp8_ bpreshuffle_dense_linear_mi35x.py

P B0 MR, £ MI355X/ROCm 7.2 LEIE aiter_per1x128_quant B
transpose_scale A MBS EFME, UKIRE]H aiter_w8a8_block_fp8_linear #IHE
1289 GEMM #iH bit &—3, FHiE mock #&M GEMM dispatch # CK bpreshuffle iR 2
Triton, HfRE EF KK,

# test_fp8_bpreshuffle_dense_linear_mi35x.py — B2/ NZE @M L
def test_quant_producer_scale_equivalence(self):
fp8 = fp8_utils.aiter.dtypes.fp8
formin (1, 2, 8, 16):
with self.subTest(m=m):
x = self._rand_input(m)

# R ERR: TERAST scale, BH materialize EEH (—k#EN)
g_f, s_f = fp8&_utils.aiter_per1x128_quant(

X, quant_dtype=fp8, transpose_scale=False
)

mat = materialize_bpreshuffle_fp8_scale(s_f)

#M==1 B4 = RIE{EE materialize: B4 transpose BiE4L,
# materialize 2 TEEME, stride 1£%F (G, 1) B£ZEHAE
if m< 2:
self.assertEqual(mat.stride(), (s_f.shape[1], 1))
self.assertTrue(torch.equal(mat, s_f))
continue



self.assertEqual(mat.stride(), (1, m)) # bpreshuffle 3| %

# RALER42: transpose_scale=True B~ HFEF, B zero-copy 185 stride
g_t, s_t = fp&_utils.aiter_per1x128_quant(
X, quant_dtype=fp8, transpose_scale=True

)

nocopy = view_aiter_fused_rms_transposed_fp8_scale(s_t)

# BENFERERBLX, WERBIRGM bit &K—3K; scale § materialize
# Z. stride B (1, M), B data_ptr 3@ 4 =% buffer (B E)
self.assertTrue(
torch.equal(g_t.view(torch.uint8), g_f.view(torch.uint8)),
"quantized output differs between transpose_scale paths”,

)

self.assertEqual(nocopy.shape, mat.shape)
self.assertTrue(torch.equal(nocopy, mat))
self.assertEqual(nocopy.stride(), (1, m))
self.assertEqual(nocopy.data_ptr(), s_t.data_ptr())

TSR A

FERXHREFTE=ZRE: —& CPU MR RAERIE stride AR, TAMKELEMARARER
BB, BARITHTIE MI355X BEZBEAZAMIRAER; —& M == 1 B materialize 8 stride &
A3 reviewer FeHHBEE (G, 1) mIE (1, 1)) ; =& CI [THFER—LEILKEEAE ROCm
7.0 ERANFIMIR 2R skip, RARIFEILET main F7E ROCm 7.2 B LEBEEERTER
BOIEHE, A FRORICE L A RTER, & 3FF HaiShaw LL°AITER specific, and CI clean”
E,

- B2 /GEMM BR12B 2B (testing): fEE#THE test_fp8_bpreshuffle_dense_linear_
mi35x.py, FESLZFR MI355X/ROCm 7.2 LLLE#TIE aiter_w8a8_block_fp8_linear B&43,
k= bit &—3%, A mock ke GEMM £ CK bpreshuffle Ik Triton,

« M == 1 B materialize 8 stride 84 (correctness): & & torch 2.9.1+rocm7.2 520
A, EIEMRIAZER (G, 1) BEZHEM, H5RE M == 1 & materialize 8 fallback,

« CI M#B5 ELHUTIESRE (testing): TEBRIFT 2 X FEM; 1amTtrash A
base-a-test-cpu 5 stage-b-test-1-gpu-small-amd-mi35x-rocm720 CI &3t

- MEBEUKZE A A MEBLER (performance): 1am9trash AT : XANKEIXEAN GEMM SEFR—K
element-wise kernel; reviewer 3§ bit &—1EN £ EEHMEIRIE,

« £ helper & (design): HaiShaw & BHEM AITER specific, and CI clean”,

R 5 B

« RFe: EMERERVINFEE FE python/sglang/srt/layers/quantization/fp8_utils.py: ZE# N
# aiter_per1x128_quant(transpose_scale=True) &= HBMBAR S
view_aiter_fused_rms_transposed_fp8_scale A —3K, kK AITER FRAZAER
REBIRTERRER, TP MI355X ELMRITK. M == 1 B4 XK [1, G
transpose Bi%E%4L. materialize A no-op BJIEX, CPU MR BREE pin F, EXNSZIMET



TALR SR R, MERESIERFIN: TPOT BkE 0.9%-2.0% NER, AEMLER,

YEEBRHIRIEAN preliminary, BEE A/B TREMFABTHE A, IRHTAKH gfx9d5 + aiter +
ROCm >=7.2; FHELXMGNAZENERIFRRZR, TKRBELRE, Cl BEARERE
R AANFOMIRRI AMD MI3SX [THERESPUT, & Cl Bk 1IFREZML, BERF
BR&ER (WATREE I ROCm 7.0 & skip B4 &"&ER) ,

B PYASEETKRREAN gfxd5 (MI355X) LA aiter B DeepSeek-V4 FEA
decode MMEXHY dense w8a8 &Mt (MLA g/kv/o ¥ %5 MoE) &4 GEMM R —X&
scale EH N, B —>k HBM L5 fn ELEWISE kernel B5), TPOT #M#% F &
0.9%-2.0%, BHALXTKZEHRE, NV BRELXEHTEAZR M, RN MIME
BH T [#R%% no-copy + BESZERIZ bit-exact + dispatch spyl BOMRAER, FiLEE
scale ITCERIBEE G—3|E— L F helper, BRT EEEFHOAFTIE,

« NFARID: BT E , AMD gfx95 £ , MERKEE ZREH | MEREUREFRAIA

KRR EE

« PR #33313 [AMD] DeepSeek-V4: route decode wo_a bf16 batched matmul to aiter
batched_gemm_bf16: [El— AMD/DeepSeek-V4 Maethib 4k, BAE MI355X E DSV4
decode X BEEZH GEMM Bl E5HEF%F, 54K PR B dense w8a8 BEZ ML EATEE,



