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THRES B

Qwen3.5 target verification on MI355X uses a short multi-token query (max_seglen_q
<= 4) with 16 query heads, one KV head, head size 256, page size 16, and FP8 KV
cache. AITER's generic 3D unified-attention configuration processes one query token
per workgroup and reloads the same paged KV data for each speculative token, leaving
this latency-sensitive path substantially slower than the comparison implementation.
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3. FME M & python/sglang/kernels/ops/attention/__init__.py % Mt
unified_attention_3d_mtp, S H unified_attention_3d_mtp_func,

4. FIEEITTNR: FE test/registered/amd/test_unified_attention_3d_mtp.py ®7hnxt LN
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37-38%, #m3|sgAEntfn TTFT A KE, 18 concurrency 16 B TPOT A& 5.4% ERBJR
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« python/sglang/kernels/ops/attention/unified_attention_3d_mtp.py (3R JFEHNX;
25 infra; 2 infrastructure; &5 cdiv_fn, apply_softcap, find_seq_idx,
unified_attention_3d_mtp_kernel) : ¥ Triton RAZAZSSE, 23 MTP £ A unified
attention & segment reduction, ZMEEMAILEEAR,

. python/sglang/srt/layers/attention/aiter_backend.py (#3k ST ZE )53 25| source;
A dependency-wiring) : & target_verify BS2EAFIRITIE, REABHE R #TAAZ,
MR X,

. test/registered/amd/test_unified_attention_3d_mtp.py ({E3k BTMR; K7 test; KA
test-coverage; 5 TestUnifiedAttention3dMtp, test_matches_aiter,
test_matches_aiter_multi_kv_head, check_matches_aiter) : F3EEITTMR, XELFTA
¥5 AITER, &% TP1/TP2 BE, RHEREHMENEZRE,

- python/sglang/kernels/ops/attention/__init__.py ({3 AZSH; %5 infra; E&R
infrastructure) : EMFTAZTH, HEMERSAER,

XS unified_attention_3d_mtp_kernel, unified_attention_3d_mtp_reduce_segments
_kernel, unified_attention_3d_mtp_func, forward_extend
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python/sglang/srt/layers/attention/aiter_backend.py
T target_verify BAZBEAIRIIE, REFMBERFTNZ, ZEFRMERRERNXE,

# RINE: REFERGNDLXE MTP TARK,
# HAth shape #4LE AITER RERZ, BRPMIMAER,
num_queries_per_kv = layer.tp_qg_head_num // layer.tp_k_head_num
use_unified_attention_3d_mtp = (
is_gfx95_supported() # {X gfxd50
and 1 < self.forward_metadata.max_qg_len <= 4 # MTP 42 query
and max_kv_len > 512 # Kt T XA EEF/ELTHAZ
and num_queries_per_kv == 16 # 16:1 GQA, BLOCK_M=32 ByH[#Z
and layer.tp_k_head_num == layer.tp_v_head_num # K/V k¥ —3k
and layer.gk_head_dim == 256 # head_dim {XEEit 256
and layer.v_head_dim == 256
and self.page_size == 16
and g_unified.dtype == torch.bfloat16
and k_unified.dtype == fp8_dtype
and window_size == (-1, -1) # A% #F sliding window
and not layer.logit_cap # &% #F softcap
and sinks is None
)
if use_unified_attention_3d_mtp:
unified_attention_3d_mtp_func(



g=qg_unified,

k=k_unified,

v=v_unified,

out=o.view(-1, layer.tp_qg_head_num, layer.v_head_dim),
cu_seglens_g=self.forward_metadata.qo_indptr,
seqused_k=forward_batch.seq_lens + self.forward_metadata.max_qg_len,
max_seglen_g=self.forward_metadata.max_g_len,
max_seqglen_k=max_kv_len,
softmax_scale=layer.scaling,

block_table=page_table,

k_descale=k_descale,

v_descale=v_descale,

)

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

test/registered/amd/test_unified_attention_3d_mtp.py

g R, MNEEFAZES AITER, B% TP1/TP2 BE, EMREAMNEERE,

@unittest.skipUnless( RUNNABLE, "requires HIP gfx950 with aiter")
class TestUnifiedAttention3dMtp(CustomTestCase):
def test_matches_aiter(self):
# TP2 shard of Qwen3.5-397B-A17B: 32 q / 2 kv heads split over two ranks,
self._check_matches_aiter(num_query_heads=16, num_kv_heads=1)

def test_matches_aiter_multi_kv_head(self):
#TP1 A—REKRD R 58 16:1, BEFEA kv heads,
self._check_matches_aiter(num_query_heads=32, num_kv_heads=2)

def check_matches_aiter(self, num_query_heads: int, num_kv_heads: int):
# FERANFI. BE query KE [4, 2] BN,
# AR AITER REMAFTAZITE, B 1e-2 BEX L,
torch.manual_seed(0)
device = "cuda"
query_lens = [4, 2]
kv_lens_list = [1024, 769]
head_size = 256
block_size = 16
max_kv_len = max(kv_lens_list)
max_blocks_per_seq = math.ceil(max_kv_len / block_size)
num_blocks = len(query_lens) * max_blocks_per_seq

query = torch.randn(
sum(query_lens), num_query_heads, head_size,
device=device, dtype=torch.bfloat16,
)
key = torch.randn(
num_blocks, block_size, num_kv_heads, head_size,
device=device, dtype=torch.bfloat16,
).to(e4m3_dtype)



value = torch.randn_like(key, dtype=torch.bfloat16).to(e4m3_dtype)

cu_seqglens_q = torch.tensor([0, query_lens[0], sum(query_lens)], device=device, dtype=
torch.int32)

seqused_k = torch.tensor(kv_lens_list, device=device, dtype=torch.int32)

block_table = torch.arange(num_blocks, device=device, dtype=torch.int32).view(len(query_
lens), max_blocks_per_seq)

k_descale = torch.ones(1, device=device, dtype=torch.float32)

v_descale = torch.ones(1, device=device, dtype=torch.float32)

expected = torch.empty_like(query)

actual = torch.empty_like(query)

unified_attention(
g=query, k=key, v=value, out=expected,
cu_seqglens_g=cu_seqglens_qg, max_seglen_g=max(query_lens),
seqused_k=seqused_k, max_seqglen_k=max_kv_len,
softmax_scale=head_size**-0.5, causal=True,
window_size=(-1, -1), block_table=block_table,
softcap=0.0, g_descale=None, k_descale=k_descale, v_descale=v_descale,

)

unified_attention_3d_mtp_func(
d=query, k=key, v=value, out=actual,
cu_seqglens_g=cu_seqglens_q, seqused_k=seqused_Kk,
max_seqlen_g=max(query_lens), max_seqglen_k=max_kv_len,
softmax_scale=head_size**-0.5, block_table=block_table,
k_descale=k_descale, v_descale=v_descale,

torch.testing.assert_close(actual, expected, atol=1e-2, rtol=1e-2)
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