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Neurons,  Synapses,  Network

Functional  units  and  links
• The  basic  computational  unit  is  a  neuron
• Neurons  are  connected  with  nearly  1014 – 1015 synapses

Operations
• Neurons  receive  input  signal   from  dendrites and  produce
output  signal  along  axon which  interact  with  the  dendrites  of  
other  neurons

Image  Source:  Stanford
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Neural  Networks

Image  Source:  Stanford
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Many  Weighted  Sums
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Output  Layer
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Deep  Convolutional  Neural  Network

Image  Source:  Emer et  al.  ISCA  Tutorial  2019
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Convolution  Layer

Input  Feature  
Map  (fmap)Filter

Image  Source:  Emer et  al.  ISCA  Tutorial  2019
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Image  Source:  Emer et  al.  ISCA  Tutorial  2019
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Convolution  Layer
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Map  (fmap)Filter

Element-­wise  
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(psum)  
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Multiplication

Image  Source:  Emer et  al.  ISCA  Tutorial  2019
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Convolution  Layer  Operations

Source:  Emer et  al.  ISCA  Tutorial  2019



-­ 12 -­technische  universität
dortmund

fakultät  für  
informatik

© j.  chen,  informatik 12,   2020

A  Naïve  Implementation

Source:  Emer et  al.  ISCA  Tutorial  2019


