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class DotProductPredictor(nn.Module):
def forward(self, graph, h):
# hfe 5. TGN it B8 L0 (177 p R
with graph.local_scope():
graph.ndata['h'] = h
graph.apply_edges(fn.u_dot_v('h', 'h', 'score'))
return graph.edata['score']
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def construct_negative_graph(graph, k):
src, dst = graph.edges()

neg_src = src.repeat_interleave(k)
neg_dst = torch.randint(@, graph.num_nodes(), (len(src) * k,))
return dgl.graph((neg_src, neg_dst), num_nodes=graph.num_nodes())
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class Model(nn.Module):

def __init_ (self, in_features, hidden_features, out_features):
super().__init_ ()
self.sage = SAGE(in_features, hidden_features, out_features)
self.pred = DotProductPredictor()

def forward(self, g, neg_g, Xx):
h = self.sage(g, Xx)
return self.pred(g, h), self.pred(neg_g, h)
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def compute_loss(pos_score, neg_score):
# (ARG ARk
n_edges = pos_score.shape[0]
return (1 - pos_score.unsqueeze(l) + neg_score.view(n_edges, -1)).clamp(min=0).mean()

node_features = graph.ndata['feat']

n_features = node_features.shape[1l]

k =5

model = Model(n_features, 100, 100)

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

for epoch in range(10):
negative_graph = construct_negative_graph(graph, k)
pos_score, neg_score = model(graph, negative_graph, node_features)
loss = compute_loss(pos_score, neg_score)
opt.zero_grad()
loss.backward()
opt.step()
print(loss.item())
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node_embeddings = model.sage(graph, node_features)
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class HeteroDotProductPredictor(nn.Module):
def forward(self, graph, h, etype):
# hig 5. 175k e ) B R AR SRR (R T B B iR R
with graph.local_scope():
graph.ndata['h'] =
graph.apply_edges(fn.u_dot_v('h', 'h', 'score'), etype=etype)
return graph.edges[etype].data[ 'score']
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def construct_negative_graph(graph, k, etype):
utype, _, vtype = etype
src, dst = graph.edges(etype=etype)
neg_src = src.repeat_interleave(k)
neg_dst = torch.randint(@, graph.num_nodes(vtype), (len(src) * k,))
return dgl.heterograph(
{etype: (neg_src, neg_dst)},
num_nodes_dict={ntype: graph.num_nodes(ntype) for ntype in graph.ntypes})
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class Model(nn.Module):

def __init_ (self, in_features, hidden_features, out_features, rel _names):
super().__init_ ()
self.sage = RGCN(in_features, hidden_features, out_features, rel_names)
self.pred = HeteroDotProductPredictor()

def forward(self, g, neg g, x, etype):
h = self.sage(g, Xx)
return self.pred(g, h, etype), self.pred(neg_g, h, etype)
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def compute_loss(pos_score, neg_score):
# (ARG K
n_edges = pos_score.shape[0]
return (1 - pos_score.unsqueeze(l) + neg_score.view(n_edges, -1)).clamp(min=0).mean()

k =5
model = Model(1@, 20, 5, hetero_graph.etypes)
user_feats = hetero_graph.nodes['user'].data[ 'feature']
item_feats = hetero_graph.nodes['item'].data['feature']
node_features = {'user': user_feats, 'item': item_feats}
opt = torch.optim.Adam(model.parameters())
for epoch in range(10):
negative_graph = construct_negative_graph(hetero_graph, k, ('user', 'click', 'item'))
pos_score, neg_score = model(hetero_graph, negative_graph, node_features, (‘'user', 'click',
"item'))
loss = compute_loss(pos_score, neg_score)
opt.zero_grad()
loss.backward()
opt.step()
print(loss.item())
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