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1. tokens[T] [T

1. W K cmp = torch.randn(l, 1) #MLP: W2[1,41]@(W1[41, l1]@X[l, d])
W V cmp = torch.randn(l, 1)
W pe = torch.randn(l, dim)

K cmp = []

V cmp = []

for i in range(max_idx):
cur K=K[:, 1 *d+0: 1*d+ 1, :] + W pe.unsqueeze(0)
cur V=V[:, 1 *d+0: 1*d+ 1, :]1 + W pe.unsqueeze(0)
cur K = cur_K.transpose(1l, 2) @ W K cmp

cur V cur V.transpose(l, 2) @ W V cmp



K _cmp.append(cur_K)
V_cmp.append(cur_V)

K cmp torch.cat(K cmp, dim = 2).transpose(1,2)
V_cmp = torch.cat(V_cmp, dim = 2).transpose(1,2)
print(K cmp.shape) # torch.Size([1, 4, 16]) # [O032->4

print(V_cmp.shape) # torch.Size([1, 4, 16]) # [O0032->4

2. tokens[]] [T

1. idx slc start = idx * d
idx slc end = idx * d + 1
K slc = torch.randn(batch size, t, d * select top k, dim)
V slc = torch.randn(batch size, t, d * select top k, dim)
for i in range(batch size):
for j in range(t):
for k in range(select top k):

K slc[i, j, k*d : k*d+ 1, :] K[i, idx slc start[i, j, k]

idx slc end[i, j, k1 , :]
V slc[i, j, k*d: k*d+ 1, :]

V[i, idx slc start[i, j, k ]
idx_slc end[i, j, kK1 , :1

print(K slc.shape) # bs, seq len, select kv, dim, 1,32,16,16, [O0t0O0000O00O

select kv

print(V_slc.shape) # bs, seq len, select kv, dim 1,32,16,16, [O0t000000O

select kv
3. I (T T tokens[ITT] = NSA
[TITTITTTITTIITT context{TTITITITITT qdm kv
LLITTTTITTTTaITd KV
1. # built sliding window attention

def get window mask(seq_len, window):
mask = torch.ones(seq len, seq len)
mask = torch.tril(mask)
win mask = torch.ones(seq len - window, seq len - window)
win mask = 1.0 - torch.tril(win_mask)
mask[window:, :seq len - window] = win mask
return mask
print(get window mask(7, 3)) # test

window mask = get window mask(t, 8)

4. 10 (LTI ITTITT T [1, 32, 16] [IIIT



1. o list = [o cmp, o slc, o win]
o star = torch.zeros(batch size, t, dim)
for i in range(3):
o star += gate[:, :, i].unsqueeze(2) * o list[i]

print(o star.shape)
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