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Representation of Problems

I/O dimension

d = (n , i , o)

d = (n , i , o) (length, input stride, output stride)
I/O tensor t = (d 1, d 2,⋯, d ρ) A set of I/O dimensions
Rank ρ = ∣t∣
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DFT (1)

Y [k ] = ∑
j=0

n−1

X [ j ]ωn
j k 0 ≤ k < nωn = e− j2π/n n = n1n2 0 ≤ j < n

k = k 1+ k2 n1
j = j1 n2 + j2 0 ≤ j1 < n1 0 ≤ j2 < n2

0 ≤ k1 < n1 0 ≤ k 2 < n2

Y [k 1+ k 2n1] = ∑
j2=0

n2−1

∑
j1=0

n1−1

X [ j1 n2 + j2]ωn1n2
(k1 + k 2n1)( j1n2+ j 2)

(k1 + k 2n1)( j1 n2 + j2) = k1 j1n2 + k 2 j1n1 n2 + k1 j 2 + k 2 j2 n1

ωn1 n2
(k 1 + k 2 n1)( j1 n2+ j2)

= ωn1n2
k 1 j1 n2⋅ωn1 n2

k 2 j1n1 n2⋅ωn1n2
k 1 j2⋅ωn1n2

k 2 j 2n1

= ωn1
k 1 j1⋅1⋅ωn

k 1 j 2⋅ωn2
k 2 j 2

Y [k 1+ k 2n1] = ∑
j2=0

n2−1 [ ( ∑j1=0
n1−1

X [ j1n2+ j 2]ωn1
k1 j1 ) ωn

k 1 j2 ] ωn2
k 2 j2
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DFT (2)

Y [k 1+ k 2n1] = ∑
j2=0

n2−1 [ ( ∑j1=0
n1−1

X [ j1n2+ j 2]ωn1
k1 j1 ) ωn

k 1 j2 ] ωn2
k 2 j2

n2 DFT of size n1 n1 DFT of size n2
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Message Aggregation
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