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B AP ENEFRLNEHE, XFRER T o R — NI 2/ Bl FRIREY,

LATREEERL 7 — M B EIR T EmA S 2R/ El3,

src = np.random.randint(0, 100, 500)

dst = np.random.randint(e, 100, 500)

# (R EE AL R )l

edge _pred_graph = dgl.graph((np.concatenate([src, dst]), np.concatenate([dst, src])))

# B RATARHE, DL IR

edge_pred_graph.ndata[ 'feature'] = torch.randn(100, 10)

edge_pred_graph.edata[ 'feature'] = torch.randn(1000, 10)

edge_pred_graph.edata[ 'label’'] = torch.randn(1000)

# AT BEAN IS 4y

edge_pred_graph.edata[ 'train_mask'] = torch.zeros(1000, dtype=torch.bool).bernoulli(0.6)

i
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import dgl.function as fn
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']

PR F—1AY

ﬁﬁF"@TL‘M@F@MLP(% BRI RIIERY
KAIRIDTE), FETHESPER.

class MLPPredictor(nn.Module):
def __init_ (self, in_features, out_classes):
super().__init_ ()
self.W = nn.Linear(in_features * 2, out_classes)

def apply_edges(self, edges):
h_u = edges.src['h']
h_v = edges.dst['h']
score = self.W(torch.cat([h_u, h_v], 1))
return {'score': score}

def forward(self, graph, h):
# hi2 5. TV IGNNELRY ik B (1799 iR
with graph.local_scope():
graph.ndata['h'] =
graph.apply_edges(self.apply_edges)
return graph.edata[ 'score’]

RBIAGi)II S5

AT T RIS RIS, P R STERT AN TR
=

UTNRIBET 2% HEEEEH PENXNH st fEATmERNTEERLANBI— T
TEMAY potpredictor {E/IIATRNIEEY

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, x):
h = self.sage(g, Xx)
return self.pred(g, h)

)| SRR R AR R RIS X o i)l|25,  SOnFRINEREUES . 26l FEEmE 7 ilIZR5F]
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node_features = edge_pred_graph.ndata[ 'feature']
edge_label = edge pred_graph.edata['label’]
train_mask = edge_pred_graph.edata[ 'train_mask']
model = Model(10, 20, 5)
opt = torch.optim.Adam(model.parameters())
for epoch in range(10):
pred = model(edge_pred_graph, node_features)
loss = ((pred[train_mask] - edge_label[train_mask]) ** 2).mean()
opt.zero_grad()
loss.backward()
opt.step()
print(loss.item())

SAEE LRYBTTIIRERYIZ

BB —SERERNA EHIToRMES, ARREEEETREENTRER, R
JEREEEIS AR apply edges() FEITEFUUMERIR], ME—HIXBIZERF aoply edges B
EIEEIARYSEEY,

class HeteroDotProductPredictor(nn.Module):
def forward(self, graph, h, etype):
# h N5 2T ARSI R I P o R RN
with graph.local_scope():
graph.ndata['h'] = h  # =V NFTAE AN E
graph.apply_edges(fn.u_dot_v('h', 'h', 'score'), etype=etype)
return graph.edges[etype].data['score']

B, AP ATLARE — HeteroMLppredictor

class MLPPredictor(nn.Module):
def __init_ (self, in_features, out_classes):
super().__init_ ()
self.W = nn.Linear(in_features * 2, out_classes)

def apply_edges(self, edges):
h_u = edges.src['h']
h_v = edges.dst['h']
score = self.W(torch.cat([h_u, h_v], 1))
return {'score': score}

def forward(self, graph, h, etype):
# hi2 N5 275k ) B R AR SRR (R T B o B iR
with graph.local_scope():
graph.ndata['h'] = h  # M NFTA AR " TE
graph.apply_edges(self.apply_edges, etype=etype)
return graph.edges[etype].data[ 'score']

RSB BB — RN FN A im R iR BRI E S A TR -
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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, x, etype):
h = self.sage(g, Xx)
return self.pred(g, h, etype)

(EREER REE At R — N ST RSEMEIR IR £L,

model = Model(10, 20, 5, hetero_graph.etypes)

user_feats = hetero_graph.nodes['user'].data[ 'feature']
item_feats = hetero_graph.nodes['item'].data['feature']
label = hetero_graph.edges['click'].data[ " 'label’]
train_mask = hetero_graph.edges['click'].data[ 'train_mask']
node_features = {'user': user_feats, 'item': item_feats}

GEBDFEMERIIGER—E. Hlan, NRAFPEFTNILRES aic RBRIRE, R
FEE MRS,

opt = torch.optim.Adam(model.parameters())
for epoch in range(10):
pred = model(hetero_graph, node_features, 'click')
loss = ((pred[train_mask] - label[train_mask]) ** 2).mean()
opt.zero_grad()
loss.backward()
opt.step()
print(loss.item())

ERBERFIEHBAIRE
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dec_graph = hetero_graph['user', :, 'item']
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EXNTERIREI—PREE, ©EB user # iten FID/RER, LIRIEE(ZENRE
BRSEARIR TR F RRIEA—NSEE,

BT FEX TS ERANOER T RAFE de1.ervee , AP RILUSEEATRERER.

edge_label = dec_graph.edata[dgl.ETYPE]

& LIABWE/ONZEEFRNERATEN, AP RILURIN R VR SFUARIR

class HeteroMLPPredictor(nn.Module):
def __init_ (self, in_dims, n_classes):
super().__init_ ()
self.W = nn.Linear(in_dims * 2, n_classes)

def apply_edges(self, edges):
x = torch.cat([edges.src['h'], edges.dst['h']], 1)
y = self.W(x)
return {'score': y}

def forward(self, graph, h):
# hEe N5 . 27T S B R A S Y (R A Bt B R T AR
with graph.local_scope():
graph.ndata['h'] = h  #— VM NPFTA S h A
graph.apply edges(self.apply_edges)
return graph.edata['score']

FE T T RRTRRAID BTN RARELIN N7

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 = HeteroMLPPredictor(out_ features, len(rel _names))

def forward(self, g, x, dec_graph):
h = self.sage(g, Xx)
return self.pred(dec_graph, h)
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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):
logits = model(hetero_graph, node_features, dec_graph)
loss = F.cross_entropy(logits, edge_label)
opt.zero_grad()
loss.backward()
opt.step()
print(loss.item())

IEETTLUH—5% Graph Convolutional Matrix Completion iIX—7~fFISE 7 #RANE T 544
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