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DRAM Access Consumes More Energy

• Energy efficiency is the key to DNN computation
• Hardware accelerators

•DRAM consumes 50-100x more energy per byte than 
SRAM

•Node fusion is used to save DRAM accesses

2

DRAM SRAM Register

Energy 250x 4x 1x



TVM only Fuses Elementwise OP 

• Currently, TVM only supports fusion of elementwise OP into Conv

• Each OP has an attribute to indicate whether to fuse

• Generate TVMOP, which includes nodes to share data in SRAM 3
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Our Node Fusion Merges Multiple Convs
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for (n=0; n<N; n++)                       # 1st Conv
for (k=0; k<C1; k++)
for (y=0; y<H1; y++)
for (x=0; x<W1; x++)

for (c=0; c<C0; c++)
for (r=0; r<R1; r++)
for (s=0; s<S1; s++)

O1[n][k][y][x] += W1[k][c][r][s] * I[n][c][y+r][x+s]

for (n=0; n<N; n++)                      # 2nd Conv
for (k=0; k<C2; k++)
for (y=0; y<H2; y++)
for (x=0; x<W2; x++)

for (c=0; c<C1; c++)
for (r=0; r<R2; r++)
for (s=0; s<S2; s++)

O2[n][k][y][x] += W2[k][c][r][s] * O1[n][c][y+r][x+s]
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for (n=0; n<N; n++)
for (k=0; k<C2; k++)
for (y=0; y<H2; y++)
for (x=0; x<W2; x++)

int sram[C1][R2][S2] # Internal SRAM buffer
for (c=0; c<C1; c1++)
for (r=0; r<R2; r++)
for (s=0; s<S2; s++)

for (c2=0; c2<C0; c++)
for (r2=0; r2<R1; r++)
for (s2=0; s2<S1; s++)

sram[c][r][s] += W1[c][c2][r2][s2] * I[n][c2][y+r+r2][x+s+s2]

for (c=0; c<C1; c++)
for (r=0; r<R2; r++)
for (s=0; s<S2; s++)

O[n][k][y][x] += W2[k][c][r][s] * sram[c][r][s]
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Experiment Settings: Hardware 

• Eyeriss-like architecture 

• 256MB DRAM
• 108KB SRAM

• 12x14 PE

• Runs AlexNet
•Due to hardware 

limitation, only Conv is 
evaluated
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