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Hasktorch is a library for tensors
and neural networks in Haskell.

Hasktorch leverages Pylorch’s Alen C backend
and GPU support.

The goal of Hasktorch is to enable modern typed
functional programming in machine learning
research and applications.

Basic Tensor Examples

Type-checked

Maybe (DoubleTensor "[6])
runMaybeT $ vector [1, 2, 3, 4, 5, 6

Either String (Tensor [[2, 31)
runExceptT $ matrix [[1, 2, 3]
r[i"r 5, 6]]

Either String Dy 1

runExceptT $ matrix 1, 2, 3]

Either String (DoubleTensor [[2, 2, 31)
runExceptT $ cuboid [[[1, 2, 3]

,[4, 5, 611

,[[1, 29 3]

4, 5, 6lll]

Either String DoubleDynamic

runExceptT $ cuboid [[[1, 2, 3
r[i*r 57 6

AL, 2, &

Haskell’s flexible type system helps encode the
logic of composition from algorithm exploration
to software development.
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Automatic Differentiation

Differentiable operations in Hasktorch implement
an algebra on BVars (backpropable variables)
defined by Justin Le’s Backprop Haskell package.

Double
Double
XE=nsqrte (Ol

Reifies s W

BVar s Double

BVar s Double
' X sqrt (x * 4)

evalBP

(Backprop a, Backprop b)
(forall s. Reifies s W

a

a

BVar s a BVar s b)

(foralllNsTRe] [1ecsEsN BVar s a BVar s b)

(a b)

Alternative autodiff implementations can co-exist on top of basic tensor math
functionality by using parameterized types.

LeNet Image Classification Example

Graph Instantiation and
Training

10 ()

main
main
XS loadData
neto newLeNet @3 @5
net epochs xs 0.001 3 net®
report net xs

epochs
[(Tensor
HsReal
1 gh &
LeNet
IO LeNet
epochs tset lr mx net®

B3, 32, 32], Category)]

runEpoch 1

runEpoch Int LeNet I0 LeNet

runEpoch e net
| e > mx

| otherwise

net' foldM (trainStep lr) net tset

runEpoch (e + 1) net'

pure net

Model Definition and Forward Propagation Code

Haskell

LeNet ch ker LeNet
I(Conv2d ch 6 "(ker,ker))
I(Conv2d 6 16 MCker, ker))
l(Linear (16xkerxker) 120)
I'(Linear 120 84)
!(Linear 84 10)

lenet 1r arch inp
lenetLayer 1lr (arch
& lenetLayer lr (arch
& flattenBP

FAWAN

. convl) inp
. conv2)

VAWAN

. linear 1r (arch **. fc1)
linear lr (arch °°. fc2)

& relu
& relu .
& ldnear e Carchh 2. fc3)
& logSoftMax

Python

LeNet(nn.Module):
__init_ (self):
super().__init_ ()
self.convl = nn.Conv2d(3, 6, 5)

self.pool = nn.MaxPool2d(2, 2)

self.conv2 = nn.Conv2d(6, 16, 5)

self.fcl = nn.Linear{16 * 5 %5 190)

self.fc2 =

self.fc3 =

nn.Linear(120, 84)
nn.Linear(84, 10)

orward(self, x):
self.convl(x)
self.pool(F.relu())
self.pool(F.relu(self.conv2(x)))
X.view(-1, 16 * 5 * 5)
F.relu(self.fcl1(x))
F.relu(self.fc2(x))
self.fc3(x)

F.log _softmax(x)

£
X
X
X
X
X
X
X

I ] ] I I I 1


https://hasktorch.slack.com
https://github.com/hasktorch/hasktorch
https://gitter.im/dataHaskell/Lobby

