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# UlyssesAttention B all-to-all BZEA SP 44, KX 4 ulysses/ring 48,
# Eb ring_degree > 1 W¥KIBATE ring rank [EJELF B, SMMAEMMER EHEIEL,
class UlyssesAttention(nn.Module):
def _init_ (
self,
num_heads: int,
head_size: int,
num_kv_heads: int | None = None,
softmax_scale: float | None = None,
causal: bool = False,
supported_attention_backends: set[AttentionBackendEnum] | None = None,
prefix: str = "",
**extra_impl_args,
) -> None:
super().__init_ ()
# 5F 1: UlyssesAttention MRSZH ring BRANEY KV #E%:, ring TEEFBRER
if get_ring_parallel_world_size() > 1:
raise NotImplementedError(
"UlyssesAttention's all-to-all spans the combined sequence "
"parallel group and is not ring-aware; it would silently "
"shuffle across ring ranks instead of rotating KV within "
"them. Ring parallelism is not supported for models still "
"using UlyssesAttention -- use USPAttention instead."
)
if softmax_scale is None:
self.softmax_scale = head_size**-0.5
else:
self.softmax_scale = softmax_scale
# ... G backend 5 attn_impl ...

def forward_with_replicated_prefix(
self,
g: torch.Tensor,
k: torch.Tensor,



v: torch.Tensor,
ctx_attn_metadata,
num_rep: int,

) -> torch.Tensor:
"""Ulysses attention where the first *num_rep* tokens are replicated
across SP ranks (e.g. text tokens) and should NOT be duplicated by the
all-to-all.

# 5P 2: replicated-prefix B2 R Ulysses all-to-all, J&& ring T
if get_ring_parallel_world_size() > 1:
raise NotImplementedError(
"USPAttention replicated-prefix/suffix path does not support "
"ring parallelism yet."
)
sp_size = get_ulysses_parallel_world_size()
sp_rank = get_sp_parallel_rank()

# 542 replicated prefix 5§ SP-sharded suffix, XXt suffix X all-to-all
g_rep, g_shard = q[:, :num_repl, ql:, num_rep:]

k_rep, k_shard = k[:, :num_rep], k[:, num_rep:]

v_rep, v_shard = v[:, :num_rep], v[:, num_rep:]

# ... EEIE®PUT Ulysses attention ...

def forward_with_replicated_kv_prefix_split(
self,
g: torch.Tensor,
k_rep: torch.Tensor,
v_rep: torch.Tensor,
k_shard: torch.Tensor,
v_shard: torch.Tensor,
ctx_attn_metadata,
) -> torch.Tensor:
"""split form avoids materializing full K/V before Ulysses all-to-all"""
# 5 3: replicated-kv-prefix BiR2REIAEHRD ring BANH KV hekk
if get_ring_parallel_world_size() > 1:
raise NotImplementedError(
"USPAttention replicated-kv-prefix path does not support "
"ring parallelism yet."
)
sp_rank = get_sp_parallel_rank()
# ... BEIEEPIT all-to-all 5FER head shard 1K ...
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