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@triton.jit
def fused_gk_gemma_rmsnorm_kernel(
Q_ptr, K_ptr, Q_out_ptr, K_out_ptr,
QW_ptr, KW_ptr,
g_stride, k_stride, k_rows,
HEAD_DIM: tl.constexpr, BLOCK_HD: tl.constexpr,
EPS: tl.constexpr, FP16: tl.constexpr,

pid = tl.program_id(0)

cols = tl.arange(0, BLOCK_HD)

mask = cols < HEAD_DIM

#ER: MHLREREAN FP16 =X BF16, FHANAN float32 S FHRIFIFELR R TE
out_dtype = tl.float16 if FP16 else tl.bfloat16

# Q norm — &4 block &E—1T Q

g_off = pid * g_stride + cols

q = tl.load(Q_ptr + g_off, mask=mask, other=0.0).to(tl.float32)
w_q = tl.load(QW_ptr + cols, mask=mask, other=0.0).to(tl.float32)
g_var = tl.sum(q * g, axis=0) / HEAD_DIM

g_normed = (q * tl.rsgrt(g_var + EPS) * (w_qg + 1.0)).to(out_dtype)
g_out_off = pid * HEAD_DIM + cols

tl.store(Q_out_ptr + g_out_off, g_normed, mask=mask)

# K norm —— RAR] k_rows 4 block 4T

if pid < k_rows:
k_off = pid * k_stride + cols
k = tl.load(K_ptr + k_off, mask=mask, other=0.0).to(tl.float32)
w_k = tl.load(KW_ptr + cols, mask=mask, other=0.0).to(tl.float32)
k_var = tl.sum(k * k, axis=0) / HEAD_DIM
k_normed = (k * tl.rsgrt(k_var + EPS) * (w_k + 1.0)).to(out_dtype)
k_out_off = pid * HEAD_DIM + cols
tl.store(K_out_ptr + k_out_off, k_normed, mask=mask)
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def _apply_gk_norm(self, g, k):
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if self.alt_stream is not None and get_is_capture_mode():
# CUDA graph #3832 8 alt_stream &
current_stream = torch.cuda.current_stream()
self.alt_stream.wait_stream(current_stream)
g_by_head = qg.reshape(-1, self.head_dim)
g_by_head = self.q_norm(q_by_head)
with torch.cuda.stream(self.alt_stream):
k_by_head = k.reshape(-1, self.head_dim)
k_by_head = self.k_norm(k_by_head)
current_stream.wait_stream(self.alt_stream)
elif _is_hip:
# ROCm & AR &% R EREE1Z
g_by_head, k_by_head = fused_gk_gemma_rmsnorm(
a, k,
self.qg_norm.weight.data,
self.k_norm.weight.data,
self.qg_norm.variance_epsilon,
self.head_dim,
)
else:
# HMZREITE (CUDA BRIARLR)
g_by_head = g.reshape(-1, self.head_dim)
g_by_head = self.q_norm(g_by_head)
k_by head = k.reshape(-1, self.head_dim)
k_by _head = self.k_norm(k_by _head)
g = g_by_head.view(qg.shape)
k = k_by_head.view(k.shape)
return g, k
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