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« python/sglang/multimodal_gen/test/unit/test_minimax_h3_dit_contract.py (#&3k L0
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# python/sglang/multimodal_gen/runtime/layers/usp.py (%3%)

# AR % (role, shape, dtype, device) £ Ulysses £&BENEHEZFTX
_A2A_STAGING_BUFFERS: dict[tuple, torch.Tensor] = {}

def _a2a_staging_buffer(
role: str, shape: tuplelint, ...], dtype: torch.dtype, device: torch.device
) -> torch.Tensor:

" Ulysses (& RIRT A EHEPE,

F— role WENFRERF LEEWREEEBEAIW T —KE role 4B E,
Ei% (role, shape, dtype, device) EF —AEHI, EMROEER S,



FE autograd. torch.compile 8 CUDA BEl¥EFRAT4eT . 2484 X fE 3 FR A 18]
BRAE, *EANERMERNEN, Fab5 eager EREE,
if (

torch.is_grad_enabled()

or torch.compiler.is_compiling()

or device.type != "cuda"

or torch.cuda.is_current_stream_capturing()

# ULSRTEREER, BRASRIE
return torch.empty(shape, dtype=dtype, device=device)
key = (role, tuple(shape), dtype, device.index)
buffer = _A2A_STAGING_BUFFERS.get(key)
if buffer is None:
buffer = torch.empty(shape, dtype=dtype, device=device)
_A2A_STAGING_BUFFERS[key] = buffer
return buffer

def _usp_input_all_to_all_gkv(
g: torch.Tensor, k: torch.Tensor, v: torch.Tensor
) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
""Ulysses MIANRH#: LERE dim=2 89 Q/K/V ITRA—RELEIE,

[b, s_local, h, d] x3 -> [b, s_global, h_local, d] x3,
REREHREREEZE TN, ERERITEBRAN—K, NHELGMARR,
world_size = get_ulysses_parallel_world_size()
if world_size <= 1:
return g, k, v
if not _can_use_packed_gkv_a2a_4d(q, k, v, world_size):
# ER: CPU. GQA FRAF AL, JEEL. fp32. mEPEHR
return (
_usp_input_all_to_all(g, head_dim=2),
_usp_input_all_to_all(k, head_dim=2),
_usp_input_all_to_all(v, head_dim=2),

b, s_local, h_global, d = g.shape
h_local = h_global // world_size
rows = b * s_local
# —/ Triton AAZIZ destination-major R EES Q/K/N BT HEKX,
# BELEM 3 )% permute + contiguous F#EE N
packed = pack_gkv_destination_major(
g.view(rows, h_global, d),
k.view(rows, h_global, d),
v.view(rows, h_global, d),
world_size,
out=_a2a_staging_buffer(



"usp_packed_gkv_src", (world_size, rows, h_local, 3 * d), qg.dtype, q.device

)
# B all_to_all_single BEAENIKEN R, FWRMEANERZT
packed = _usp_all_to_all_single(packed, role="usp_packed_gkv_recv")
ifb==1:
# KR RBEZRE sequence-major: rank j BIEIEATRAZ | * s_local,
# B view BIF[, TEEI transpose
packed = packed.view(1, world_size * s_local, h_local, 3 * d)
else:
packed = (
packed.view(world_size, b, s_local, h_local, 3 * d)
.permute(1, 0, 2, 3, 4)
.contiguous()
.view(b, world_size * s_local, h_local, 3 * d)
)
a, k, v = packed.split(d, dim=-1)
#EEEEHARE T —RESBEEAMENEX

return g.contiguous(), k.contiguous(), v.contiguous()

python/sglang/multimodal_gen/test/unit/test_usp_packed_gkv_aZ2a.py

Frig N, FABEFAEIL 4/2 rank B9 all_to_all_single EX, WIFITREZGEE spec fi—3K
, RARASAL IE R B AR R FE

# python/sglang/multimodal_gen/test/unit/test_usp_packed_gkv_a2a.py (¥Fi%)
# BRAEWL 4/2 rank B9 all_to_all_single 231X, WIFIT RS $F spec fi—3K

@unittest.skipUnless(torch.cuda.is_available(), "requires CUDA")
class TestPackedQKVInputA2A(unittest.TestCase):
def run_all_ranks(self, fn, world):
sends, recvs = [], None

def fake_a2a(x, role=None):
# F—WIDEE rank BERREKIE, F WX chunk 1B XEK
if recvs is None:
sends.append(x.detach().clone())
return torch.empty_like(x)
return recvs.pop(0).reshape(x.shape)

with (
patch(f"{_USP}._usp_all_to_all_single", fake_a2a),
patch(f'{_USP}.get_ulysses_parallel_world_size", return_value=world),

):
for r in range(world):
fn(r)
# MBEEFIEX: rank r 2% rank j 892 j A chunk A rank j WKBIBIZE r /> chunk
recvs = |

torch.cat([s.flatten().chunk(world)[r] for s in sends])
for r in range(world)



]

return [fn(r) for r in range(world)]

def test_packed_matches_unpacked_bitwise(self):
# B % world=4. batch=1 %o world=2. batch=2 R E E
for world, b, s_global, h_global, d in ((4, 1, 128, 8, 64), (2, 2, 48, 6, 32)):
torch.manual_seed(1234)
s_local, h_local = s_global // world, h_global // world
full = [
torch.randn(b, s_global, h_global, d, dtype=torch.bfloat16, device="cuda")
for _ in range(3)
]
shards = [
tuple(t:, r * s_local : (r + 1) * s_local].contiguous() for t in full)
for r in range(world)

]
packed = self._run_all_ranks(

lambda r: usp_mod._usp_input_all_to_all_gkv(*shards[r]), world

)
for r in range(world):
for i in range(3):
# % spec: @RFHNPHEERE r A head 2k
spec = full[i][;, :, r * h_local : (r + 1) * h_local].contiguous()
self.assertTrue(torch.equal(packed[r][i]l, spec), f'rank{r} gkv[{i}]")
self.assertTrue(packed[r][i].is_contiguous())
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