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Pytorch

e Nastepca biblioteki Torch
o initial release: pazdziernik 2016
o preview release: pazdziernik 2018
o stable release: luty 2019

Obecnie rozwijana i wspierana przez facebook'a
Poczatkowo przeznaczona gtéwnie do NLP
Wsparcie dla CPU, GPU, TPU (alpha)

Wsparcie dla obliczen rozproszonych

Integracja z Numpy




Pip install pytorch

PyTorch Build Stable (1.1) Preview (Nightly)

Package Conda Pip LibTorch Source

Language Python 2.7 Python 3.5 Python 3.7 C++

100 None

CUDA

Run this Command: conda install pytorch torchvision cudatoolkit=9.@ -c pytoxch



Just like well-known and liked Numpy

import torch
torch.arange(6, 10)




Tensors in pytorch

Mozemy konwertowac z numpy do pytorcha

import numpy as np
y = np.ones(10, dtype="1int64")

X + torch.from numpy(y)
ensor([ 1, 2, 3, 4, 5

| na odwrot

torch.rand(10).nu
ray([1.651087757,

1.29232937,




Layout, czyli optymalizacja dostepdw do pamieci.




Mozemy korzystac tez z funkcji matematycznych.

>> x.mean()
raceback (most recent call last):
File "<stdin>", line 1, in <module>
RuntimeError: Can only calculate the mean of floating types. Got Long instead.

>»»> X = x.type(torch.float32)
>>> X.mean()
ensor(4.5000)




GPU Tensors

# let us run this cell only if CUDA is available
# We will use ''torch.device'' objects to move tensors in and out of GPU

if torch.cuda.is_available():

device = torch.device("cuda" # a CUDA device object

y = torch.ones_like(x, device=device) # directly create a tensor on GPU

X = X.to(device) # or just use strings ''.to("cuda")''
zZ=x+y

print(z)
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rint(z.to("cpu", torch.double)) 7

change dtype together!




Autograd
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Source: http://www.cs.put.poznan.pl/kkrawiec/wiki/uploads/Zajecia/EIO.pdf



http://www.cs.put.poznan.pl/kkrawiec/wiki/uploads/Zajecia/EIO.pdf
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Obliczenia ro nolegle

Obliczenia na wielu GPU:

model = nn.DataParallel(model)

Przyktad:

model = Model(input_size, output_size)

if torch.cuda.device_count() > 1:
print("Let's use", torch.cuda.device_count(), "GPUs!")

@ [30, xxx] -> [10, ...], [106, ...], [10, ...] on 3 GPUs
nn.DataParallel (model)

# dim
model =

model.to(device)



Let's use 3 GPUs!
In Model: input
In Model: input
In Model: input
Outside: input size
In Model: input
In Model: input
In Model: input
Outside: input size
In Model: input
In Model: input
In Model: input
Outside: input size
In Model: input
In Model: input
In Model: input
Outside: input size

Obliczenia ro nolegle

size torch.Size([18, 5]) output
size torxrch.Size([18, 5]) output
size torch.Size([10, 5]) output
torch.Size([3®, 5]) output_size
size torch.Size([18, 5]) output
size torch.Size([10, 5]) output
size torxrch.Size([10, 5]) output
torch.Size([30, 5]) output_size
size torch.Size([18, 5]) output
size torch.Size([10, 5]) output
size torch.Size([10, 5]) output
torch.Size([3®, 5]) output_size

size torch.Size([10,
size torch.Size([10,
size toxch.Size([10,
toxch.Size([30, 2])

size torch.Size([10,
size torch.Size([10,
size torch.Size([10,
toxch.Size([30, 2])

size torch.Size([10,
size torch.Size([10,
size torch.Size([10,
torch.Size([30, 2])

21)
21)
2])

21)
21)
21)

2])
2])
2])

size torch.Size([4, 5]) output size torch.Size([4, 2])
size torch.Size([4, 5]) output size toxch.Size([4, 2])
size torxch.Size([2, 5]) output size toxch.Size([2, 2])

torch.Size([10, 5]) output_size

torch.Size([10, 2])



from torch.nn.parallel import DistributedDataParallel as DDP

def setup(rank, world_size):
os.environ[ 'MASTER_ADDR']
os.environ[ 'MASTER_PORT']

'localhost’
'12355"

# initialize the process group
dist.init_process_group("gloo", rank=rank, world_size=world_size)

# Explicitly setting seed to make sure that models created in two processes
# start from same random weights and biases.
torch.manual_seed(42)

>>> torch.distributed.init_process_group(backend="'nccl', world_size=4,
init_method="...")

>>> model = DistributedDataParallel(model, device_ids=[i], output_device=i)

e Wsparcie dla wielu modeli komunikacji (TCP, GLOO, MPI, itd)
e Wsparcie dla podstawowych operacji (map, reduce, scatter, gather)
e Mozliwos¢ wysytania wiadomosci do innych proceséw



Wezytywanie danych

class FacelandmarksDataset(Dataset):
"""Face Landmarks dataset."""

def

def

def

__init__(self, csv_file, root_dir, transform=None):

face_dataset = FacelandmarksDataset(csv_file='data/faces/face_landmarks.csv',

Args: root_dir='data/faces/')

csv_file (string): Path to the csv file with annotations.
root_dir (string): Directory with all the images.
transform (callable, optional): Optional transform to be applied
on a sample. for i in range(len(face_dataset)):
iz sample = face_dataset[i]
self.landmarks_frame = pd.read_csv(csv_file)

fig = plt.figure()

self.root_dir = root_dir print(i, sample['image'].shape, sample['landmarks'].shape)
self.transform = transform

__len__(self):
return len(self.landmarks_frame)

—gntiten. _(self, ddg): Sample #0 Sample #1 Sample #3
Sample #2 '

img_name = os.path.join(self.root_dir,
self.landmarks_frame.iloc[idx, 08])

image = io.imread(img_name)

landmarks = self.landmarks_frame.iloc[idx, 1:].as_matrix()
landmarks = landmarks.astype('float').reshape(-1, 2)
sample = {'image': image, 'landmarks': landmarks}

’
v

if self.transform:
sample = self.transform(sample)

return sample



Wezytywanie danych

impoxrt toxrch
from torchvision impoxt transforms, datasets

data_transform = transforms.Compose([
transforms.RandomSizedCrop(224),
transforms.RandomHorizontalFlip(),
transforms.ToTensoxr(),
transforms.Normalize(mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225])
1)
hymenoptera_dataset = datasets.ImageFolder(root='hymenoptera_data/train',
transform=data_transform)
dataset_loader = torch.utils.data.Dataloadexr(hymenoptera_dataset,
batch_size=4, shuffle=True,
num_workers=4)



impoxrt torch

class TwolayerNet (torch.nn.Module):
def __init__(self, D_in, H, D_out):
In the constructor we instantiate two nn.Linear modules and assign them as
member variables.
super(TwolLayexNet, self).__init__()
self.linearl = toxch.nn.Linear(D_in, H)
self.linear?2 = torch.nn.lLinear(H, D_out)

def forward(self, x):
In the forward function we accept a Tensor of input data and we must return
a Tensor of output data. We can use Modules defined in the constructor as
well as arbitrary operators on Tensors.
h_relu = self.linearl(x).clamp(min=0)
y_pred = self.linear2(h_relu)
return y_pred



Wezytywanie i zapisywanie modeli

Save:

torch.save(model.state_dict(), PATH)

Load:

model = TheModelClass(*args, *xkwargs)
model.load_state_dict(torch.load (PATH))
model.eval()
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import torch.nn as nn

import torch.nn.functional as F

class Net(nn.Module):
def init (self):
super(Net, self)._ init_ ()
self.fcl = nn.Linear(28 * 28, 200)
self.fc2 = nn.Linear(200, 200)
self.fc3 = nn.Linear(200, 10)

def forward(self, x):

x = F.relu(self.fcl(x))
x = F.relu(self.fc2(x))
x = self.fc3(x)

return F.log_softmax(x)



Predictions
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class EncoderRNN(nn.Module):
def __init__(self, hidden_size, embedding, n_layers=1, dropout=0):
super(EncodexRNN, self).__init__()
self.n_layers = n_layers
self.hidden_size = hidden_size
self.embedding = embedding
self.gru = nn.GRU(hidden_size, hidden_size, n_layers,
dropout=(0 if n_layers == 1 else dropout), bidirectional=True)

def forward(self, input_seq, input_lengths, hidden=None):
embedded = self.embedding(input_seq)
packed = torch.nn.utils.zxnn.pack_padded_sequence(embedded, input_lengths)
outputs, hidden = self.gru(packed, hidden)
outputs, _ = torch.nn.utils.rnn.pad_packed_sequence (outputs)
outputs = outputs[:, :, :self.hidden_size] + outputs[:, : ,self.hidden_size:]
return outputs, hidden



def init _hidden(sslf):

torch.zeros(selfi.num layers, 1, self.hidden_dim).to(sslf.device))

of def forward(self, sentence): self: LstmModul n (lstm): LSTM(1, 32, num 1 12tag)
lstm out, selif.hidden = self.lstm( lstm out: tensor([[[ 0.04393, 0.0 , -0.0190,
sentence.view(len(sentence), 1, -1), seli.hidden)

return tag_space

Emiryym o~ SmmPrSo
#return tag score

LstmModule > forward()

! Variables +*
Istm_out = {Tensor} tensor([[[ 0.0493, 0.0514, -0.0051, ..., -0.0190, 0.0181, 0.0563]],\n\n [[ 0.0805, 0.0735, -0.0181, ..., -0.0059, 0.0369, 0.1017]],\n\n [[ 0.0890, 0.0901, -0.
self = {LstmModule} LstmModule(\n (Istm): LSTM(1, 32, num_layers=2)\n (hidden2tag): Linear(in_features=32, out_features=1, bias=True)\n)
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Torchvision - proste, jasne, oczywiste.

e Wiele dostepnych zbiorow danych: mnist, cifar, flickr, ...
e \Wczesniej nauczone sieci: alexnet, resnet, googlenet, NASAnet, UAMnet,
polibudaNET, dotNet ...

e Transformacje: padding, scaling, adjusting colour, ...




Torchvision - from mnist import mnist?

v

from torchvision import datas
from torchvision import datas
import matplotlib.pyplot as pl
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train_set = datasets.MNIST('./data’, train=True, download=True, transform=transforms.ToTensor())
train_loader = Dataloader( in_set)
image, dig next(iter(train_loader))

imshow(image[©, ©])
atplotlib.image.

t.show()
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Torchvision - a co jesli chcemy zehy
obrazki wygladaly inaczej?

some_com
<rar

<rar

trar 'ms . | )
transform=some_ compos

download=True,

trar P ‘
i train=True,

train set




Torchvision - from resnet import resnet?

Mamo, co zrobic¢ z tymi 20 teslami co sie kurza w szafie?

Fine-tuning the convnet

model_ft
num_ftrs

models.resnet18(pretrained=True)
model_ft.fc.in_features
model_ft.fc = nn.Linear(num_ftrs, 2)

Convnet as fixed feature extractor

model_conv = torchvision.models.resnetl8(pretrained=True)
for param in model_conv.parameters():
param.requires_grad = False

# Parameters of newly constructed modules have requires_grad=True by default
num_ftrs = model_conv.fc.in_features
model_conv.fc = nn.Linear(num_£ftrs, 2)
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import torch 00 4000 6000 8000
from tensorboardX import SummarylWriter =
x = torch.arange(10)

X = X¥*2

writer = SummaryWriter()
for i in range(10):
writer.add_scalar('scalarl’, x[i], 1)

writer.close()

s\pecyna\Desktop\ZIELONE\runs>tensorboard ir £ )-53 PL1WXL-108526




What about cloud?

QUICK START WITH

Get up and running with PyTorch
quickly through popular cloud
platforms and machine learning

ervices.

v

aws  AWS >

Google Cloud

Platform

Microsoft Azure >




TE vs Pytorch

Interest over time

Average 3.Jan 2016

26 Feb 2017

22 Apr2018



Pytania?




