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. tests/kernels/test_fused_indexer_qg_rope_quant.py (#3k MR; 25| test; LR
test-coverage; {45 test fused_indexer_g_rope_quant_matches_unfused) : ¥
use_cutedsl ZEALMIR, PR CuTe DSL B2 55 £ LI —3K, @I mock B4 H,

X5 fused_indexer_g_rope_quant_fp8 cutedsl, IndexerQRopeQuantKernel.init,
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# vlim/v1/attention/ops/deepseek_v4 ops/fused_indexer_q_cutedsl.py

@dsl_user_op
def fp32x4_to_fp8x4(a0: Float32, al: Float32, a2: Float32, a3: Float32, *, loc=None, ip=None)
-> Uint32:
# fE£/ inline PTX & 4 /> FP32 59 4 N edm3 FRHITEA uint32
out = llvm.inline_asm(
T.i32(),
[a0.ir_value(loc=loc, ip=ip), al.ir_value(loc=loc, ip=ip), a2.ir_value(loc=loc, ip=ip), a3.ir_
value(loc=loc, ip=ip)],
"fAn\t"
“.reg .b16 t0, t1;\n\t"
"cvt.rn.satfinite.e4m3x2.f32 10, $2, $1;\n\t" # IKFHA FP32 -> WA e4m3
"cvt.rn.satfinite.e4m3x2.f32 t1, $4, $3;\n\t" # SFW FP32
"mov.b32 $0, {t0, t1};\n\t"
"N\n",
"=r,f,f,f,f", has_side_effects=False, is_align_stack=False)
return Uint32(out)

class IndexerQRopeQuantKernel:
K AIEAAE/ERF AR, BF16 Q fn#kAo interleaved RoPE,
FRRELI kernel Hik, TETENEZE,
def __init__(self, head_dim, rope_dim, num_heads, rope_type, coarsen):
# ... i&E subwarp . coarsen &
self.threads_per_token = (self.num_heads // self.coarsen) * self.subwarp_size

@cute.kernel
def kernel(self, positions, g, cos_sin_cache, weights, q_fp4, g_scale, weights_out, scale):
# FERBEZUAALZIEKREN

raise NotImplementedError



def load_qg_and_rope(self, positions, q, cos_sin_cache):
# 3k BF16 Q FFR A hede i E il
# 3R[E q_bf16x2 RAREKIIER
pass

class IndexerQFp8Kernel(IndexerQRopeQuantKernel):
""FP8 EfLF35: LI per-token-group FP8 Efb, "
@cute.kernel
def kernel(self, positions, g, cos_sin_cache, weights, q_fp8, weights_out, scale):
# 1. 8B _load_g_and_rope
# 2. XhEiE R Q #4T FP8 &1t GRAMA _fp32x4_to_fp8x4)
# 3. ITHE weights_out = weights * g_scale * scale

def fused_indexer_qg_rope_quant_fp8_cutedsl(
positions, index_g, index_g_cos_sin_cache, index_weights,
index_weights_softmax_scale, index_weights_head_scale,
index_qg_fp8, index_weights_out):
num_tokens, num_heads, head_dim = index_qg.shape
rope_dim = index_qg_cos_sin_cache.shape[-1]
rope_type = _TORCH_TO_CUTE[index_qg_cos_sin_cache.dtype]
# ZMIFFNTTBERY coarsen variant
for coarsen in (1, 4):
IndexerQFp8Kernel.compile(head_dim, rope_dim, num_heads, rope_type, coarsen)
coarsen = 1 if num_tokens < 512 else 4
compiled = IndexerQFp8Kernel.compile(head_dim, rope_dim, num_heads, rope_type, coarsen)
scale = float(index_weights_softmax_scale * index_weights_head_scale)
# % FP8 SKEMNA uint8 1R A N
compiled(positions, index_g, index_g_cos_sin_cache, index_weights,
index_qg_fp8.view(torch.uint8), index_weights_out, scale)

vlim/v1/attention/ops/deepseek_v4_ops/fused_indexer_q.py
REAND, I cuteds! T MEIF CuTe DSL = Triton B2, KahE/AMERMIEAHBKRZ,

# vllm/v1/attention/ops/deepseek_v4_ops/fused_indexer_q.py ( X#FHEL )

def fused_indexer_qg_rope_quant(
positions, index_g, index_g_cos_sin_cache, index_weights,
index_weights_softmax_scale, index_weights_head_scale,
use_fp4):
#...
if use_fp4:
# FP4 B812, B/ CuTe DSL 5231

else:
index_qg_fp8& = torch.empty_like(index_q, dtype=torch.float8_e4m3fn)
if has_cutedsl!():
# ZHEFANE % CUDA IREhATHA L kK
from .fused_indexer_qg_cutedsl| import fused_indexer_qg_rope_quant_fp8_cutedsl
fused_indexer_q_rope_quant_fp8_cutedsl(



positions, index_qg, index_g_cos_sin_cache, index_weights,
index_weights_softmax_scale, index_weights_head_scale,
index_qg_fp8, index_weights_out)
else:
# E:RF| Triton WA
_fused_indexer_qg_rope_quant_kernel[(num_tokens, num_index_g_heads)](
positions, index_g, ...)
return index_qg_fp8, index_weights_out
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