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import torch
import torch.nn.functional as F
from sglang.srt.speculative.dflash_utils import can_dflash_slice_gkv_weight

def _stacked_ctx_kv_params(self) -> Optional[dict]:
"""Stack every layer's KV projection into one weight (exact: the input hidden is shared,
so concatenating output columns is equivalent). Cached; None (per-layer fallback) when
a QKV weight cannot be sliced (quantized) or layers disagree on norm epsilon / bias

presence.
cached = getattr(self, "_stacked_ctx_kv_cache", False)
if cached is not False:

return cached # s H 77, HiEFRE

weights, biases, k_norm_weights =[], [], []
eps = None
for layer in self.layers:
attn = layer.self_attn
can_slice, _ = can_dflash_slice_gkv_weight(attn.gkv_proj)
# WA, BFAERE epsilon [
if not can_slice or eps not in (None, attn.k_norm.variance_epsilon):
self._stacked_ctx_kv_cache = None
return None # R&F&5M, #riEA None FHIRERE
eps = attn.k_norm.variance_epsilon
kv_slice = slice(attn.q_size, attn.g_size + 2 * attn.kv_size)
#IXER KV o (£# Q :Ho)
weights.append(attn.qgkv_proj.weightlkv_slice])
biases.append(
attn.gkv_proj.bias[kv_slice] if attn.gkv_proj.bias is not None else None

)

k_norm_weights.append(attn.k_norm.weight)



# IREGEMERN—K: ELo28, EL42%

has_bias = [b is not None for b in biases]

if any(has_bias) and not all(has_bias):
self._stacked_ctx_kv_cache = None
return None

# HHEHER

self._stacked_ctx_kv_cache = {
"weight": torch.cat(weights, dim=0),
"bias": torch.cat(biases, dim=0) if all(has_bias) else None,
"k_norm_weight": torch.stack(k_norm_weights, dim=0).float(),
"eps": eps,

}

return self._stacked_ctx_kv_cache

def write_target_hidden_kv(self, *, target_hidden, pool, positions, cache_loc,
cache_loc_2d=None, commit_lens=None):
ctx_hidden = self.project_target_hidden(target_hidden)
stacked = self._stacked_ctx_kv_params() # ZRfERESKZ
if stacked is not None:
#EBRIZ: —K GEMM + #tE k-norm + RoPE
k_all, v_all = self._project_ctx_kv_stacked(
ctx_hidden=ctx_hidden, positions=positions, stacked=stacked
)
for i, layer in enumerate(self.layers):
attn = layer.self_attn
if stacked is not None:

k = k_all[i]
v = v_all[i]
else:

# RBEERERZ

k, v = attn.kv_proj_only(ctx_hidden)

k = attn.apply_k_norm(k)

k = attn.apply_k_rope(positions, k)

k = k.view(-1, attn.num_kv_heads, attn.head_dim)
v = v.view(-1, attn.num_kv_heads, attn.head_dim)

# BEANKVY &F (B8, 5EREEZMAR)

test/registered/spec/dspark/test_dspark_stacked_ctx_kv_parity.py
PG EE—EEMNA M, & PR EFAXERE, BEEFHESBRAM=ZMEREMSG,

def _per_layer_reference(model, ctx_hidden, positions):
ks, vs =[], [l
for layer in model.layers:
attn = layer.self_attn
k, v = attn.kv_proj_only(ctx_hidden)
k = attn.apply_k_norm(k)
k = attn.apply_k_rope(positions, k)



ks.append(k.view(-1, attn.num_kv_heads, attn.head_dim))
vs.append(v.view(-1, attn.num_kv_heads, attn.head_dim))
return ks, vs

@unittest.skipUnless(torch.cuda.is_available(), "CUDA required")
class TestDSparkStackedCtxKvParity(CustomTestCase):
def setUp(self):
super().setUp()
set_global_server_args_for_scheduler(ServerArgs(model_path="dummy"))
self.rope = get_rope(
HEAD_DIM, rotary_dim=HEAD_DIM, max_position=4096,
base=10000.0, is_neox_style=True
).to(DEVICE)

def _check_parity(self, *, num_layers=4, tokens=5, has_bias=False, dtype):

g = torch.Generator(device=DEVICE).manual_seed(0)
model = _make_model(self.rope, num_layers, has_bias=has_bias, g=g)
for layer in model.layers:

attn = layer.self_attn

attn.gkv_proj.weight = attn.gkv_proj.weight.to(dtype)

if attn.gkv_proj.bias is not None:

attn.gkv_proj.bias = attn.gkv_proj.bias.to(dtype)

attn.k_norm.to(dtype)
ctx_hidden = torch.randn(tokens, HIDDEN, device=DEVICE, dtype=dtype, generator=g)
positions = torch.arange(tokens, device=DEVICE)

# RRESEREZ

ref_k, ref v = per_layer_reference(model, ctx_hidden, positions)

# EBREZ

stacked = model._stacked_ctx_kv_params()

self.assertIsNotNone(stacked)

k_all, v_all = model._project_ctx_kv_stacked(
ctx_hidden=ctx_hidden, positions=positions, stacked=stacked

# REE: fpl16(5e-3), bf16(2e-2)
rtol, atol = {torch.float16: (5e-3, 5e-3), torch.bfloat16: (2e-2, 2e-2)}[dtype]
for i in range(num_layers):
torch.testing.assert_close(k_all[i], ref_k[i], rtol=rtol, atol=atol)
torch.testing.assert_close(v_all[i], ref_vl[il, rtol=rtol, atol=atol)
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