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The Goal
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Forward vs. Backward Pass
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simpleNeuralNetwork():
forwardPass (W, X) :
for node in computationalGraph:
node.calculation()

return totallLoss

backwardPass():

for node in computationalGraph.flip():
node.gradients()

return W and X gradients




simpleNeuralNetwork():
forwardPass (W, X) :

for node in computationalGraph:
node.calculation()

return totallLoss

backwardPass():
for node in computationalGraph.flip():

node.gradients()

return W and X gradients
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r forwardPass(inputl,input2):
output = inputl * 1nput2

return output
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forwardPass(inputl, input2):
output = inputl * input2

return output

backwardPass(dOutput):
dInputl =

dInput2 = .

return [dInputl, dInput2]







MultiplicationNode

forwardPass(inputl, input2):
output = inputl * input2
return output

backwardPass(dOutput):
dInputl =

dInput2 = .

return [dInputl, dInput2]




MultiplicationNode():

- forwardPass(inputl,input2):
output = 1nputl * input2
return output

- backwardPass(dOutput):
dInputl = 1nput2 * dOutput
dInput2 = :
return [dInputl, dInput2]




MultiplicationNode():
- forwardPass(inputl, input2):
output = inputl * 1nput2
LT.1nputl = 1nputl

LT.1nput2 = input2
return output

-~ backwardPass(dOutput):
dInputl = self.input2 * dOutput
dInput2 = self.inputl * dOutput
return [dInputl, dInput2]




From Computational Graphs
to Neural Nets

E@ X, W)=XxW




From Computational Graphs
to Neural Nets

E@ (X, W)=XxW

3,072 Pixels in CIFAR-10 3,072 Weights for each
(32x32x3 colors) of 10 classes.
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From Computational Graphs
to Neural Nets
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From Computational Graphs
to Neural Nets

FIX,W)=XxW
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From Computational Graphs
to Neural Nets










f=Wa*xmax(0, Wg* X)

X W@ h Wa S Loss Function
















f=Wa*xmax(0, Wg* X)




f =W, xmazx(0, W, * max(0, Wz *x X))
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Summary

Forward and Backward propagation in code

Strategies for abstracting and communicating network
architecture (layers)

How computational graphs relate to neural networks
What “deep learning” actually means

How “deeper learning” can help when you have horses that face
in different directions.

A bit on the biological inspiration of neural networks.
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