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A Portuguese and an American
walk into a bar...
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we're building this...
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CNN?
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CNN

Convolutional
Neural

Network
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C N N THIS 15 YOUR MACHINE LEARNING SYSTEM?
YUP! YOU POUR THE DATA INTO THIS BIG

PILE OF LINEAR ALGEBRA, THEN COLLECT
. THE ANSLIERS ON THE OTHER SIDE.
Convolutional
WHAT IF THE ANSLIERS ARE WRONG? J
Neural JUST STIR THE PILE UNTIL
— THEY START LOOKING RIGHT.

Network
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CNN
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The paper — why?

APL looks good for CNNs
s it?

Co-dfns looks like a good compiler
Will it run fast?

Implementing the U-Net CNN in APL



The paper — what we did

Implemented the “U-net” in APL

Compared it to industry-standard framework:
code size; and

runtime performance.

Discussed advantages of our approach
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What | learned
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What | learned

128 64 64 2

How do | arrange t  mu
tile

output
segmentation
map

\d

390300 ¥
T
3ggx 388 W

392 x 392

— T 1T 1T 1T 1T 1
[cv =|cv »|MX +|cv ~|cv =|uP 1|

572 x 572
570 x 570
568 x 568

[cv =|cv »|MX +|cv >|cv =|uP t|

¥ 126 126
256 128

|cv »|cv »|MX ¢|cv >|cv >|up t|

|cv >|cv >|MX ¢|cv ~|cV >|UP t|
IS [N S S S E—

2842
282

=»conv 3x3, ReLU
= copy and crop
¥ max pool 2x2
4 up-conv 2x2
= cONv 1x1

13 Implementing the U-Net CNN in APL




14

WiI

1 1 1 1T T
lcv »[cv =|MX s[Ccv =|CcV >|UP 1|

lcV »|cv »[MX sfcv =|CV =|UP 1]
eV »|cv »[MX dfcv »>|cv >|UuP t]

lcv »|cv »|[mMx tfcv =|cv =|up t]
I RN S A S R

=» conv 3x3, RelLU
copy and crop
¥ max pool 2x2
4 up-conv 2x2
=» conv 1x1
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LA<{a2ZZ:w ¢ (a+2)CC(a+5)UP(a+4)CV(a+3)CV(a+6)V(a+2)MX(a+1)CV(a+0)CV w}
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What | learned
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What | learned

Inner products are super useful
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What | learned

Inner products are super useful
Arrange axis carefully

Stencil has optimised left operands
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What | learned

{lATfw}B(2 2p2)w}
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What | learned
MX<{ {[#[#w}H(2 2p2)w}

MX<{[#[2],[2 3]{w}b(2 2p2)w}
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What | learned

Inner products are super useful
Arrange axis carefully
Stencil has optimised left operands

Optimising idioms is a combinatorial
problem
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What | learned

It takes a bit to digest...
Once you do, you have superpowers!

Go study the paper :)
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Questions?
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