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sampler = dgl.dataloading.MultilLayerFullNeighborSampler(2)
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dataloader = dgl.dataloading.EdgeDatalLoader(
g, train_seeds, sampler,
negative_sampler=dgl.dataloading.negative_sampler.Uniform(5),
batch_size=args.batch_size,
shuffle=True,
drop_last=False,
pin_memory=True,
num_workers=args.num_workers)
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https://docs.dgl.ai/index.html
https://docs.dgl.ai/guide_cn/index.html
https://docs.dgl.ai/guide_cn/minibatch.html
https://docs.dgl.ai/guide/minibatch-link.html#guide-minibatch-link-classification-sampler
https://docs.dgl.ai/generated/dgl.dataloading.negative_sampler.Uniform.html#dgl.dataloading.negative_sampler.Uniform
https://docs.dgl.ai/api/python/dgl.dataloading.html#api-dataloading-negative-sampling
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class NegativeSampler(object):
def __init_ (self, g, k):
# AR
self.weights = g.in_degrees().float() ** 0.75
self.k = k

def _ call_(self, g, eids):
src, _ = g.find_edges(eids)
src = src.repeat_interleave(self.k)
dst = self.weights.multinomial(len(src), replacement=True)
return src, dst

dataloader = dgl.dataloading.EdgeDatalLoader(
g, train_seeds, sampler,
negative sampler=NegativeSampler(g, 5),
batch_size=args.batch_size,
shuffle=True,
drop_last=False,
pin_memory=True,

num_workers=args.num_workers)
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class StochasticTwoLayerGCN(nn.Module):
def __init_ (self, in_features, hidden_features, out_features):
super().__init_ ()
self.convl = dgl.nn.GraphConv(in_features, hidden_features)
self.conv2 = dgl.nn.GraphConv(hidden_features, out_features)

def forward(self, blocks, x):
x = F.relu(self.convl(blocks[@], x))
X = F.relu(self.conv2(blocks[1], x))
return x
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class ScorePredictor(nn.Module):
def forward(self, edge subgraph, x):
with edge_subgraph.local_scope():
edge_subgraph.ndata['x'] = x
edge_subgraph.apply_edges(dgl.function.u_dot_v('x"', 'x', 'score'))
return edge_subgraph.edata['score']
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https://docs.dgl.ai/guide_cn/training-link.html#guide-cn-training-link-prediction
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class Model(nn.Module):
def __init_ (self, in_features, hidden_features, out_features):
super().__init_ ()
self.gcn = StochasticTwolLayerGCN(
in_features, hidden_features, out_features)

def forward(self, positive_graph, negative_graph, blocks, x):
x = self.gcn(blocks, x)
pos_score = self.predictor(positive_graph, x)
neg_score = self.predictor(negative_graph, x)
return pos_score, neg_score
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model = Model(in_features, hidden_features, out_features)
model = model.cuda()
opt = torch.optim.Adam(model.parameters())

for input_nodes, positive_graph, negative_graph, blocks in dataloader:
blocks = [b.to(torch.device('cuda')) for b in blocks]
positive graph = positive_graph.to(torch.device('cuda'))
negative graph = negative_graph.to(torch.device('cuda'))
input_features = blocks[@].srcdata['features’]
pos_score, neg_score = model(positive_graph, negative_graph, blocks, input_features)
loss = compute_loss(pos_score, neg_score)
opt.zero_grad()
loss.backward()
opt.step()

DGLIZMH 7 ERMIE LEHE TR — Rl TmEs 3 GraphSAGE,

SHIE_ERIFEINHEIRIS:

HHESWE ERT RrEE R LA T EIA S 35/ B 3PRIA AR T REYRR.


https://github.com/dmlc/dgl/blob/master/examples/pytorch/graphsage/train_sampling_unsupervised.py
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class StochasticTwoLayerRGCN(nn.Module):
def __init_ (self, in_feat, hidden_feat, out_feat, rel_names):

super().__init__ ()

self.convl = dglnn.HeteroGraphConv({
rel : dglnn.GraphConv(in_feat, hidden_feat, norm='right")
for rel in rel names

}

self.conv2 = dglnn.HeteroGraphConv({
rel : dglnn.GraphConv(hidden_feat, out_feat, norm='right")
for rel in rel_names

)

def forward(self, blocks, x):

x = self.convl(blocks[@], x)
x = self.conv2(blocks[1], x)
return x
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dgl.DGLGraph.apply edges() %ﬁ)ﬁﬁﬁﬁﬁ’ﬂiﬂ%iﬂo

class ScorePredictor(nn.Module):
def forward(self, edge_subgraph, x):
with edge_subgraph.local_scope():
edge_subgraph.ndata['x'] = x
for etype in edge_subgraph.canonical_etypes:
edge_subgraph.apply_edges(
dgl.function.u_dot_v('x', 'x', 'score'), etype=etype)
return edge_subgraph.edata[ 'score’]

class Model(nn.Module):
def __init_ (self, in_features, hidden_features, out_features, num_classes,
etypes):
super().__init_ ()
self.rgcn = StochasticTwolLayerRGCN(
in_features, hidden_features, out_features, etypes)
self.pred = ScorePredictor()

def forward(self, positive_graph, negative_graph, blocks, x):
x = self.rgcn(blocks, x)
pos_score = self.pred(positive_graph, x)
neg_score = self.pred(negative_graph, x)
return pos_score, neg_score
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sampler = dgl.dataloading.MultiLayerFullNeighborSampler(2)
dataloader = dgl.dataloading.EdgeDatalLoader(
g, train_eid dict, sampler,
negative_sampler=dgl.dataloading.negative_sampler.Uniform(5),
batch_size=1024,
shuffle=True,
drop_last=False,
num_workers=4)



https://docs.dgl.ai/generated/dgl.DGLGraph.apply_edges.html#dgl.DGLGraph.apply_edges
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class NegativeSampler(object):
def __init_ (self, g, k):
# AT
self.weights = {
etype: g.in_degrees(etype=etype).float() ** 0.75
for _, etype, _ in g.canonical_etypes
}
self.k = k

def _ call (self, g, eids_dict):

result dict = {}

for etype, eids in eids_dict.items():
src, _ = g.find_edges(eids, etype=etype)
src = src.repeat_interleave(self.k)
dst = self.weights[etype].multinomial(len(src), replacement=True)
result_dict[etype] = (src, dst)

return result_dict
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train_eid_dict = {
g.edges(etype=etype, form='eid')
for etype in g.etypes}

dataloader = dgl.dataloading.EdgeDatalLoader(
g, train_eid dict, sampler,
negative sampler=NegativeSampler(g, 5),
batch_size=1024,
shuffle=True,
drop_last=False,
num_workers=4)
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model = Model(in_features, hidden_features, out_features, num_classes, etypes)
model = model.cuda()
opt = torch.optim.Adam(model.parameters())

for input_nodes, positive_graph, negative graph, blocks in dataloader:
blocks = [b.to(torch.device('cuda')) for b in blocks]
positive_graph = positive_graph.to(torch.device('cuda'))
negative_graph = negative_graph.to(torch.device('cuda"))
input_features = blocks[@].srcdata[ 'features']
pos_score, neg_score = model(positive_graph, negative_graph, blocks, input_features)
loss = compute_loss(pos_score, neg_score)
opt.zero_grad()
loss.backward()
opt.step()
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