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4. PR ZFF: & viim/vl/attention/backend.py ¥ % #
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5. XKSE#: 88K docs/design/fusions.md LB TZREE T, RIFXHRERD,
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« vlim/compilation/passes/fusion/mla_attn_quant_fusion.py (#3k %iFméE: &7 source
; BRI core-logic; 5 MLAAttnFp8GroupQuantPattern, init, pattern,



_pattern_with_In) : X, #F3E MLAAttnFp8GroupQuantPattern 35523 gl-&45 X, IT
Bofngi, 2 PRWNFETES,

« vlim/model_executor/layers/attention/mla_attention.py (13 SEFZEAHE; 25| source;
2R data-contract; &5 _detect_output_quant_key) : BEEEABUZEFHREMLLN,
¥ _detect_output_quant_key RERFHEH AR LZH, EXBOBIFERATE,

- tests/compile/passes/test_mla_attn_quant_fusion.py ({3 MRBEZ; HK5F| test; A
test-coverage; 5 TestMLAAttentionFp8GroupQuantPatternModel, init,
_BlockFP8Layer, forward) : 3R E TestMLAAttentionFp8GroupQuantPatternMod
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KBS _detect_output_quant_key, MLAAttnFp8GroupQuantPattern.pattern,
MLAAttNnFp8GroupQuantPattern.replacement, forward_impl
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XA, #3 MLAAttnFp8GroupQuantPattern 5 Mmh &4 ILELfn e, B PR 9T &
TE

class MLAAttnFp8GroupQuantPattern(
VlimPatternReplacement|..., tuple[torch.Tensor, torch.Tensor]]

BhE MLA ERBA + BARS FP8 B GREMW)

CEAER,: MLA JZ&H -> per_token_group_fp8_quant, &R
MLA & # (output_block_scale=group_scale_buffer, ...).
AFBH FP8 FREWFEF. e8m0 fo TMA X5,
def __init__(self, layer: MLAAttention, dtype: torch.dtype):
super().__init_ ()
self._num_heads = layer.num_heads
self. v_head_dim = layer.v_head_dim
self._output_dim = layer.num_heads * layer.v_head_dim
self._dtype = dtype
# MNEBEEIRAEHLKR/], BRIAA 128
self._group_size = 128 # SZFr v BE M E L ED B HEHT
# BlZENBRESLA, ATEXICRARHR
self._quant_op = QuantFP8(static=False, group_shape=GroupShape(1, self._group_size))
# Hmiath, miRE TMA 55 45&

@property
def pattern(self) -> Callable]..., tuple[torch.Tensor, torch.Tensor]]:
#ESXER LR, HREIREAMEERA FP8 Bt EE
def _pattern(q, kv_c_normed, k_pe, output_attn, output_quant, output_scale, input_scale,
kv_cache_dummy_dep):
# I MLA B AEME
at1 = auto_functionalized(MLA_ATTN_OP, g=q, kv_c_normed=kv_c_normed, k_pe=k_pe,



output=output_attn, layer_name=_encode_layer_name(self._layer_
name),
output_scale=None, output_block_scale=None, kv_cache_dummy_
dep=kv_cache_dummy_dep)

# AEIUA FP8 BB/

at2 = auto_functionalized(self._quant_op, input=at1[1], input_scale=input_scale,
is_sf_swizzled_layout=True, output=output_quant, output_scale=
output_scale)

return at2[1], torch.ops.aten.view.dtype(at2[2], FP8_DTYPE) # iR Bl & 1k.3 & Fo bb 5] 3, &

return _pattern

@property
def replacement(self) -> Callable]..., tuple[torch.Tensor, torch.Tensor]]:
# EX BRI, KFERAEX B RARMEERE
def _replacement(q, kv_c_normed, k_pe, output_attn, _output_quant, output_scale, input_
scale, kv_cache_dummy_dep):
# DEALGIKE, THRE TMA T REAR
output_block_scale = torch.empty((g.shape[0], self._output_dim // self._group_size),
dtype=FP8 DTYPE, device=q.device).permute(1, 0)
#IRAMEN MLAEREAERE, EERMHENER
at2 = auto_functionalized(MLA_ATTN_OP, g=q, kv_c_normed=kv_c_normed, k_pe=k_pe,
output=output_attn, layer_name=_encode_layer_name(self. layer_
name),
output_scale=None, output_block_scale=output_block_scale,
kv_cache_dummy_dep=kv_cache_dummy_dep)
return at2[1], torch.ops.aten.view.dtype(output_block_scale, FP8_DTYPE)
return _replacement

vlim/model_executor/layers/attention/mla_attention.py

BEBCEBRABEUZEHEMRN, FE detect output_quant_key EFHFEFRIM LI, B*
BHBIERATE,

def _detect_output_quant_key(
output: torch.Tensor,
output_scale: torch.Tensor | None,
output_block_scale: torch.Tensor | None,
output_dim: int,

) -> QuantKey | None:

MERE L3S HAEM dn B0 5,

E T LR fodfse LGk E A A, REE YH QuantKey, = None WREAREEZE,
AT forward_impl FRE /R,

if output_scale is None and output_block_scale is None:
return None # TEM, EEREVFREAMH
if output_block_scale is not None:
if output.dtype == FP8 DTYPE: # &2 E A FP8 $k3ELR
# &8 FP8 {XMEABRILBI, THEIRA output_scale



assert output_scale is None # Fafr—2E, FribsE5IRECE
# MELBISK ERSIRIERTA AN BB IR R G — 4 = A %K
num_groups = output_block_scale.shape[-1]
group_size = output_dim // num_groups # T EHNE AN
if group_size == 128:
return kFp8Dynamic128Sym # X #¥ 128 FHAA/NNEHZA FPS
elif group_size == 64:
return kFp8Dynamic64Sym # X 3F 64 FH ARG FPS
else:
raise ValueError(
"R X 3FE4A FP8 A K/I\={group_size} "
f'(output_dim={output_dim}, num_groups={num_groups}).
X FFAAR/IN 128 fo 64, "
)
# W 8E output_scale A None 1B dtype =& FP8, M| 4EE NVFP4 1t
assert output_scale is not None # #a{®A output_scale AT NVFP4
return kNvfp4Dynamic # 3RE NVFP4 shiSELE
return kFp8StaticTensorSym # BRIAIEM: #A& FP8 &1k, {#H output_scale
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