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PyTorch Geometric 2 X|

* https://pytorch-

geometric.readthedocs.io/en/latest/notes/installation.html
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Quick Start

PyTorch PyTorch 1.9.*

CUDA 101 10.2 111 CPU

PyTorch 1.8.%

Run: pip install torch-scatter torch-sparse torch-cluster torch-spline-
conv torch-geometric -f https://pytorch-geometric.com/whl/torch-
1.9.8+culll.html


https://pytorch-geometric.readthedocs.io/en/latest/notes/installation.html
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x = torch.tensor( [[0,1,2,3],[4,5,6,7],[8,9,10,11]], dtype=torch.float32 )
+ NxK 8O 23 (N:c B, KEEHEKHY)
- feature vector?| all-1, one-hot (embedding), one-hot-degree 2=
N
edge_index = torch.tensor([[0, 1, 1, 2],
[1, 0, 2, 1]], dtype=torch.long)
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data = Data(x=x, edge_index=edge_index)
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Message Passing
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Message Passing in PyTorch Geometric
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GCNConv
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GCNConv In PyTorch Geometric

- Zt LEERH MIOAH FE S oKX 75X & ALt (forward()

def forward(self, x: Tensor, edge index: Adj,
edge weight: OptTensor = None) -> Tensor:
if self.normalize:
edge _index, edge weight = gcn_norm( # yapf: disable
edge _index, edge weight, x.size(self.node dim),
self.improved, self.add self loops)
X = x @ self.weight

# propagate type: (x: Tensor, edge weight: OptTensor)
out = self.propagate(edge index, x=x, edge weight=edge weight,
size=None)

if =elf.bias is not MNone:
out 4= self.bias

return out

- Of K| & MIOA[Z 2f AlLE (message()

def message(self, x_j: Tensor, edge weight: OptTensor) -»> Tensor:
return x_j if edge weight is None else edge weight.view(-1, 1) *



GCNConv In PyTorch Geometric

- Zt LEERH MIOAH FE S oKX 75X & ALt (forward()

def forward(self, x: Tensor, edge index: Adj,
edge weight: OptTensor = None) -> Tensor:
if self.normalize:
edge _index, edge weight = gcn_norm( # yapf: disable
edge _index, edge weight, x.size(self.node dim),
self.improved, self.add self loops)
X = x @ self.weight

# propagate type: (x: Tensor, edge weight: OptTensor)
out = self.propagate(edge index, x=x, edge weight=edge weight,
size=None)

if self.bias is not None: messagegl ol_|xl_ Ol | I EEt _J 7|_ =

out 4= self.bias

propagate()2 S HAZE QX SOl
return out e HME X2 HIMZE HISHA]

o) x_i = x [ edge_index[0] ],
Ol x| & HIAIZ 2k ﬁlmgeo) xJ = x [ edge_index(1] ],

def message(self,| x_j:| Tensor, edge weight: OptTensor) -»> Tensor:
return x_j if edge weight is Mone else edge weight.view{(-1, 1) * x_j
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GCNConv In PyTorch Geometric
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det init (self, in_channels: int, out _channels: int,
improved: bool = False, cached: bool = False,
add self loops: bool = True, normalize: bool = True,
bias: bool = True, **kwargs):

kwargs.setdefault( ' 'aggr', 'add')

super(GCNConv, self)._ init_ (**kwargs)
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data = load data()
model = Net()
optimizer = Optimizer()

model.train()

for epoch in range(NUM_EPOCHS).
optimizer.zero_grad()
pred = model(data.x)
loss = compute_loss(pred, data.y)
loss.backward()
optimizer.step()
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class Net(torch.nn.Module):
def _/nit_(self):
super(Net, self).__init_ ()
self.convl = GCNConv(16, 8)
self.conv2 = GCNConv(8, 4)

def forward(self, data):
X, edge_index = data.x, data.edge_index

x = self.conv1(x, edge_index)

X = Frelu(x)

x = F.dropout(x, training=self.training)
x = self.conv2(x, edge_index)

return Flog_softmax(x, dim=1)

data = Data( x= .., edge_index= ...)
model = Net()

out = model(data)



D E 0N (Node classification)

from torch_geonetric, datasets inport Planetoid dataset = Planetoid{root=".", name='Cora')
from torch_geometric.data inport Dataloader data = dataset [0] ., toldevice)
from torch_geonetric.utils inport accuracy
model = Met(). toldevice)
import torch

import torch.nn. functional as F optimizer = torch.optin. Adaminodel  parameters(), [r=0.01, weight _decay=5e-4)
from torch.nn inport Linear
from torch_geometric.nn inport GCWCony model L traint )
for epoch in range(100):
device = torch.devicel 'cuda’ if torch.cuda.is_availablel) else 'cpu') optimizer.zero_grad()
out = model (data)

class Met(torch.nn. Module): loss = F.nll_loss{out [data. train_mask], data.v[data.train_mask])

def __init__(self): loss, backward()

super (Net, self).__init__() opt imizer. step()

=gl f.conyl = GCHConw(dataset . nun_node_features, 32)
sel f.conv? = GCMConw( 32, dataset.nun_classes)

def forwardiself, data):
¥, edge_index = data.x, data.edoe_index

¥ = se|f.convl (%, edoe_index)

¥ = F.relulx)

¥ = F.dropout (%, training=self.training)
¥ = self.conv2ix, edae_index)

return F.log_softmaxix, dim=1)



T E OX| 2 (Graph classification)

class Met(torch.nn.Module):
def __init__(self):
super(Met, self), __init__()

sel| f.cony = GCNConv(dataset . num_node_features, 32)
self.linear = Linear(3?, dataset.num_classes)

def forwardiself, data):

¥, edge_index, batch = data.x, data. edoe_index, data.batch

¥ = self.convix, edge_index)

¥ = F.relu(x)

¥ = F.dropout (%, training=self.training)
¥ = global _mean_pool (%, batch)

¥ = sel|f.|inear(x)

return F. log_softmax(x, dim=1)

nodel . traini)

for_epoch in range(]00):

loader = Dataloaderitrain_data, batch_size=32, shuffle=True)
for batch in loader:

dataset = TUDataset(root=".", name='PROTEINS')
dataset = dataset.shufflel)

train_data = dataset[:800]

test _data = dataset [500:]

model = Net(). to{device)

optimizer = torch.optin, ddanimodel . paraneters),

(b) IO|EH /2 E/optimizer "3 2]

opt imizer. zero_grad( )
batch = batch. toldevice)
out = model {batch)
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c=d F

Ir=0.01, weight_decay=Fe-4)

batch= 3271 2| graph?| == (batch.x), Ol X|(batch.edge_index)
Zb L EJ} 23t J2|T $ 5 (batch.batch) S0| U2
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ZE OAl 3 (Link prediction)fiécﬂ/fg7rwgg 23

class Met(torch.nn.Module): train_test_split_edoes( data )
def __init__(=elf): (

X7t Sl= E8E ==

super(Met, self), __init__(]

e oo & G po 1 15) n_pos = data.train_pos_edge_index. shape([l]
=e 'C?nu B .On” EETEE (U 2 RS data. train_neg_edae_index o nesative_sanplinal data.train_pos_edge_index,
self.lingarl = Linear(32, 1)

num_neg_sanples = n_pos |

def forvardiself, x, edoe_index, node_pair ): n_neg = data.train_neg_edge_index, shapell] —~
¥ = zelf.convl(x, edge_index) (€) = Aél' —jlc—E
¥ = F.relulx) _ data x
¥ = F.dropout (%, training=self.trainina) edae indéx - data. train_pos. edae.index
w = torch.cat( [einode_pair (011} xlnode_pair (1111, din=1 ) node_pair = torch.cati [ jgtait;ain_nmg_edge_index, data.train_neg_edae_index ],
in=
¥ = self.|inearl (x) ¥ = torch.cat( [ torch.ones(n_pos), torch.zeros(n_neg) ] )
= re)] o A
¥ = ¥.soueeze(l) Zt O X|o| Z=EtN T XHHOf (d) =& 40|y ++d
return ¥ OH =otE HAE == model = Net() ( 0 :I
o optimizer = torch,optin, Adaninodel  paranetersi), =001, weight_decay=be-4
(a) 8T 2 7= ol gl X 0
. N o (e) 22 & optimizer E2|
dataset = Planetoid{root=".", name='Cora') wodel train()
data = dataset [[] ' .
for epoch in range(l):
(b) G|O|E{ &7 opt imizer. zero_grad()

oUt = model (¥, edge_index, node_pair)
loss = F.hinarv_cross_entropy_with_logits{out, w)
| oss. backward( )

opt imizer. stepl ) f) &2
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