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import torch

= torch.tensor([1,
torch.zeros(2,
torch.ones (3, 3)
d = torch.randn(2, 4)
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2, 3])
)

# normal dist

torch.zeros(m, n) 250, HE (m,n)
torch.ones(m, n) 2% 1, HE (m, n)
toxch.zxandn(m, n) BEE Mg 2x bt
torch.arange(start, end, step) =S UAH Y
torch.linspace(start, end, steps) 1A {49 A
toxch.eye(n) che| dg
toxch.empty(m, n) E7|2t= X gt =2
NumPy AT 22

t = torch.from_numpy(np_array)
arr = tensor.numpy ( { shares memory
t= torch.asitensor(npiarray)
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= torch.tensor([2.0, 3.0],
requ1res grad True)
= ** 2) . sum()
y backward()
print(x.grad) # tensor([4., 6.])
T2ACIE 25 gz}
with torch.no_grad
pred = moael(x)
x_det = x.detach()
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“# inference only
# detach from graph

x.requires_grad_(True)) HXf2|0of|lM J2ic £X 2o}
x.grad.zero_ S JeiC|HE &7|3t
x.detach() T2 O[3 gl= A HIA
x.grad XEE JeiCdE 2
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import torch.nn as nn
class Net(nn.Module):
def init _ (self):
super(). init_ ()
self.fcl nn.Linear(784, 128)
self.fc2 = nn.Linear(128, 10)
def forward(self x):
= torch.relu(self.fcl(x))
return self.fc2(x)
Sequential 22
model = nn.Sequential(
nn.Linear(784, 256),
nn.ReLU().
nn.Dropout(0.2),
nn.Linear(256, 10))
zg #lo|of
nn.Linear(in, out) 2+4 A Z 0]
nn.Conv2d(c_in, c_out, k) 2D8&= 74 37|k
nn.BatchNoxm2d(n) X[ M 2t
nn.LSTM(in, hidden) LSTM =2t 2|0]
nn.Dxopout (p) 25 po| CFEOIR
nn.Embedding (vocab, dim) &lH|Y =3|EH0[E
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from torch.utils.data 1mport Dataset, Dataloader
i

class MyData(Datase
def  init

return len(self.X)
~_getitem_ (self, i):
return self.X[i], self.y[i]

Dataloader
loader = Dataloader(dataset, batch size=32
shuffle=True, num workers=2)
for batch x, batch y in loader:
output = model{batch x)
LHZ ci|o]E{ A
from torchvision import datasets, transforms
= transforms.Compos
transforms. ToTensor()
transforms. Nnrmallze((o 5,), (0.5,))1)
data = datasets.MNIST("data", train=True,
download=True, transform=t)

EEE
BE &L
model.train()
for epoch in range(num epochs)
for X, y in train_Toader:
optimizer.zero grad()
loss = criterion(model(X), y)
loss.backward ()
optimizer.step()
oot
model.eval()
with torch.no grad()
correct =
for X, y 1n test loader:
pred = model(X) .argmax(dim=1)
correct += (pred == y).sum().item()
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model.train()
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model.eval () FEQCE M3 N
optimizer.zero_grad() SFItH J2iCIHE &7|3t
loss.backwaxd( J2C|QIE AHA
optimizer.step() nj2tolE YH0|E
SE|OfO| %
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import torch.optim as optim

opt = optim.SGD(model.parameters(), 1r=0.01,
momentum=0.9)

opt = optim.Adam(model.parameters(), lr=le-3)

opt = optim.AdamW(model.parameters(), lr=le-3,
weight_decay=0.01)
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sched = optim.lr scheduler. StepLR(

opt, step size=10, gamma=0.1)
# in 1oop sched. step() after each epoch
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nn.CrossEntropyloss() =£2 LE&' softmax 24S)
nn.BCEWithLogitsLoss () 0|X &7 E&')

nn.MSELoss () 97| (Hz Mg 24h

nn.L1Loss () 9|7 (e Al 2%}

nn.NLLLoss () S 23 7FSE (log softmax O|F
nn.HubexLoss () dHst 2| (0|4 |éT':a"
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criterion = nn.CrossEntropyLoss()
loss = criterion(logits, targets)
# logits: (batch, classes), targets
AF2X} "o A M

def focal loss(pred target, gamma=2.0):
ce = nn.functional.cross_entropy(
pred, target, reduction="none")
pt = torch.exp(-ce)
return ((1 - pt) ** gamma * ce).mean()
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HE| ML MF/2E (AF)
torch.save(model.stateidict(), "model.pt")
model = Net()

model.load state dict(
torch.Toad("model.pt",

HHl M2 ZEQIE KE

torch.save({

(batch,)

weights_only=True))

epoch,
model.state dict(),

"optlmlzer” opt.state dict(),
"loss": loss}, "checkpoint.pt")

HIZQIE B

ckpt = torch. laad(”checkpolnt pt",
weights only=False)

model. Ioad state dict(ckpt["model"])

opt.load_state dict(ckpt["optimizer"])

ClutolA

device
"cu

2Ha)
orch device(
torch.cuda.is_available()

else
model = model.to(device)

x = x.to(device)

GPU REZ|E|
torch.cuda.is_available()
torch.cuda.device_count()
toxch.cuda.memoxy_allocated()

CUDAAHE 7hs Of £ 2ol
GPU &=

& GPU Tl 22| ALZ ¥ (HO|
E

torch.cuda.empty_cache() O[AHE FHA| B2 2] sHH|
CIE GPU
if torch cuda device count() >
el = DataParallel(model)
model model to(dev1ce)
{eurme
JbEX £718¢
def init weights(m):
if isinstance(m, nn.Linear):
nn.init.xavier uniform (m.weight)
m.bias.data, fill (0.01)
model.apply(init weights
JajC|E Sl

torch.nn.utils.clip_grad_norm_(
model.parameters(), max_norm=1.0)

glojoj &
for param in model.fcl.
param.requires grad =
EEﬂISZOF
total sum(p.numel()
for p in model.parameters())
trainable = sum(p.numel()
for p in model.parameters()
if p.requires grad)

parameters()
e
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