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Graph convolution: Graph readout:
encoding local graph extracting graph Soft classification
and update node features representations
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import dgl
import torch

gl = dgl.graph(([@, 1], [1, @]))
gl.ndata['h'] = torch.tensor([1., 2.])

g2 = dgl.graph(([e, 1], [1, 2]))
g2.ndata['h'] = torch.tensor([1., 2., 3.])

dgl.readout_nodes(gl, 'h")
# tensor([3.]) # 1 + 2

bg = dgl.batch([gl, g2])
dgl.readout_nodes(bg, 'h")
# tensor([3., 6.]) # [1 + 2, 1+ 2 + 3]
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bg.ndata['h"]
# tensor([1., 2., 1., 2., 3.])
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import dgl.nn.pytorch as dglnn
import torch.nn as nn

class Classifier(nn.Module):
def __init_ (self, in_dim, hidden_dim, n_classes):
super(Classifier, self)._ _init_ ()
self.convl = dglnn.GraphConv(in_dim, hidden_dim)
self.conv2 = dglnn.GraphConv(hidden_dim, hidden_dim)
self.classify = nn.Linear(hidden_dim, n_classes)

def forward(self, g, h):

# I B A RN B

h = F.relu(self.convi(g, h))

h = F.relu(self.conv2(g, h))

with g.local_scope():
g.ndata['h'] = h
# AP S AR
hg = dgl.mean_nodes(g, 'h')
return self.classify(hg)
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import dgl.data
dataset = dgl.data.GINDataset('MUTAG', False)
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from dgl.dataloading import GraphDataloader
dataloader = GraphDataloader(

dataset,

batch_size=1024,

drop_last=False,

shuffle=True)
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import torch.nn.functional as F

# XA, RHERA 27

model = Classifier(7, 20, 5)

opt = torch.optim.Adam(model.parameters())

for epoch in range(20):

for batched_graph, labels in dataloader:

feats = batched_graph.ndata['attr']
logits = model(batched_graph, feats)
loss = F.cross_entropy(logits, labels)
opt.zero_grad()
loss.backward()
opt.step()
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class RGCN(nn.Module):
def __init_ (self, in_feats, hid_feats, out_feats, rel_names):
super().__init_ ()

self.convl = dglnn.HeteroGraphConv({
rel: dglnn.GraphConv(in_feats, hid_feats)
for rel in rel_names}, aggregate='sum')
self.conv2 = dglnn.HeteroGraphConv({
rel: dglnn.GraphConv(hid_feats, out_feats)
for rel in rel_names}, aggregate='sum')

def forward(self, graph, inputs):
# inputs &1 s L
h = self.convl(graph, inputs)
h = {k: F.relu(v) for k, v in h.items()}
h = self.conv2(graph, h)
return h

class HeteroClassifier(nn.Module):
def __init_ (self, in_dim, hidden_dim, n_classes, rel_names):
super().__init_ ()

self.rgcn = RGCN(in_dim, hidden_dim, hidden_dim, rel_names)
self.classify = nn.Linear(hidden_dim, n_classes)

def forward(self, g):

h = g.ndata[ 'feat']

h = self.rgcn(g, h)

with g.local_scope():
g.ndata['h'] = h
# I T R B R P AT
hg = 0
for ntype in g.ntypes:

hg = hg + dgl.mean_nodes(g, 'h', ntype=ntype)

return self.classify(hg)
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# etypesit— /NI, LT IAMID I
model = HeteroClassifier(10, 20, 5, etypes)
opt = torch.optim.Adam(model.parameters())
for epoch in range(20):
for batched_graph, labels in dataloader:
logits = model(batched_graph)
loss = F.cross_entropy(logits, labels)
opt.zero_grad()
loss.backward()
opt.step()
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