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(English Version)
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LITEAS, RRABTRATEEHNRIBRTA:



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-custom-sampler.html#guide-minibatch-customizing-neighborhood-sampler
https://arxiv.org/pdf/1810.00826.pdf
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ENEDGLPREREFRIAAZR, XBEAERE—TRERFENTIERE, TXrFERLE
RRIBF, BREN— 10 LER7RRIDGLGraph,

import torch
import dgl

src = torch.LongTensor(
[6, ©, 0, 1, 2, 2, 2, 3, 3, 4, 4, 5, 5, 6, 7, 7, 8, 9, 10,
1, 2, 3, 3, 3, 4, 5,5, 6, 5, 8,6, 8 9, 8, 11, 11, 10, 11])
dst = torch.LongTensor(
[1, 2, 3, 3, 3, 4, 5, 5, 6, 58, 6, 8 9, 8, 11, 11, 10, 11,
e, 0,0,1,2,2,2,3,3,4,4,5,5,6, 7, 7, 8, 9, 10])
g = dgl.graph((src, dst))
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DGLECHL T 2/ N BB FAERGOFRAIREL, 5180, dgl.in subgraph() B—PEERFEIRIERZEL,
ZFEEEVREFIME T RIEE T RBAAL, AR LABEREGIENEEER
AR5,

frontier = dgl.in_subgraph(g, [8])
print(frontier.all_edges())

BT RESZAIEXERE, AFELAS% Subgraph Extraction Ops # dgl.sampling,


https://docs.dgl.ai/generated/dgl.in_subgraph.html#dgl.in_subgraph
https://docs.dgl.ai/api/python/dgl.html#api-subgraph-extraction
https://docs.dgl.ai/api/python/dgl.sampling.html#api-sampling
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DGUREMT del.to block() LABHE(IAFREEIEAR, HPE—PSEIEEINFR, B2
EERHTIR, fla0, STLAERLIMMUBE DIAN R T R /8RR,

output_nodes = torch.LongTensor([8])
block = dgl.to_block(frontier, output_nodes)

dgl.DGLGraph.number of src nodes() E dgl.DGLGraph.number of dst nodes() 755%0

num_input_nodes, num_output_nodes = block.number_of src_nodes(), block.number_of dst_nodes()
print(num_input_nodes, num_output_nodes)

E_]-L\/Lﬁij dgl.DGLGraph.srcdata m dgl.DGLGraph.srcnodes ifirﬂiﬁﬂ%ﬂgiﬁ)\%—)}'—iﬁ?ﬁ, ;:'FE_EJL\,L
ﬁﬁ dgl.DGLGraph.dstdata E dgl.DGLGraph.dstnodes iEl“E_IHjﬁth%,ﬁ%?Eo srcdata / dstdata

ﬂ] srcnodes / dstnodes E’ﬂiﬁii'—ﬁﬁfmqﬂﬂ’ﬂ dgl.DGLGraph.ndata ﬂ] dgl.DGLGraph.nodes 1‘@@0


https://docs.dgl.ai/generated/dgl.to_block.html#dgl.to_block
https://docs.dgl.ai/generated/dgl.DGLGraph.number_of_src_nodes.html#dgl.DGLGraph.number_of_src_nodes
https://docs.dgl.ai/generated/dgl.DGLGraph.number_of_dst_nodes.html#dgl.DGLGraph.number_of_dst_nodes
https://docs.dgl.ai/generated/dgl.DGLGraph.srcdata.html#dgl.DGLGraph.srcdata
https://docs.dgl.ai/generated/dgl.DGLGraph.srcnodes.html#dgl.DGLGraph.srcnodes
https://docs.dgl.ai/generated/dgl.DGLGraph.dstdata.html#dgl.DGLGraph.dstdata
https://docs.dgl.ai/generated/dgl.DGLGraph.dstnodes.html#dgl.DGLGraph.dstnodes
https://docs.dgl.ai/generated/dgl.DGLGraph.ndata.html#dgl.DGLGraph.ndata
https://docs.dgl.ai/generated/dgl.DGLGraph.nodes.html#dgl.DGLGraph.nodes
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block.srcdata['h']
block.dstdata['h"']

torch.randn(num_input_nodes, 5)
torch.randn(num_output_nodes, 5)

REMEITERIRNNS, DR, NaJLUEIS LA VB EURATE AR

T R AO4FIE.

print(block.srcdata['x"'])
print(block.dstdata['y"'])
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input_nodes = block.srcdata[dgl.NID]
output_nodes = block.dstdata[dgl.NID]
assert torch.equal(input_nodes[:len(output_nodes)], output_nodes)
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dgl.to_block(frontier2, torch.LongTensor([4, 5])) # ERROR
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B2, EﬁﬁH:.'%“,\\\TL,U:ELXJ:%,“\@,"\Eé’?ﬁmo 'F1’;"JE’JEEJH:.'%“,“E"\T KBENBAIL
M. BATRMEHTREERNESXEMN TR,

# R3S, AR B .

block3 = dgl.to_block(frontier2, torch.LongTensor([4, 5, 7, 8, 11, 3]))
print(block3.srcdata[dgl.NID])

print(block3.dstdata[dgl.NID])

FHIE ERIREE

RATATRAE. RIKETRILR:

hetero_frontier = dgl.heterograph({
('user', 'follow', 'user'): ([1, 3, 7], [3, 6, 8]),
('user', 'play', ‘'game'): ([5, 5, 4], [6, 6, 2]),
('game', 'played-by', ‘user'): ([2], [6])

}, num_nodes_dict={'user': 10, 'game': 10})

ALAGIE—PIITAIR, REVEIHT R user T9A3. 6. 8F care T2, 6,

hetero_block = dgl.to_block(hetero_frontier, {'user': [3, 6, 8], 'block': [2, 6]})

MFIXAMR, APALUET REESSREURA T R T A

# N UserflGame ™ &5
print(hetero_block.srcnodes['user'].data[dgl.NID], hetero_block.srcnodes['game'].data[dgl.NID])
# WidiUserflGamey ik
print(hetero_block.dstnodes[ 'user'].data[dgl.NID], hetero_block.dstnodes['game'].data[dgl.NID])

EM—NEEXBEREFRR

AIEE D EEH T U TRET RO XESHIBERERSR.

sampler = dgl.dataloading.MultilLayerFullNeighborSampler(2)

BSCMBEXRIBERERES, BRALUSRESSIRERABENXAIRERER. AL,

%*E_T MultiLayerFullNeighborSampler E"J)Lx BlockSampler ,

BlockSampler szb 125 sample_blocks() Tj_;f}‘AEE_ __ !IAQEEJZ—/\E%EI’\J?U%EO
sample blocks HIBMASLINEMFIEL, ERIAR, 9—’F4 Hﬁ%@bﬂ&
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EE, XFBEFREE, BPXEESEM sanple frontier() Aik. AEGNNE. {IREFIELT
BRIT R, ZhERENCIERIAR

ERY, FPEAECNNREEUESRA R,

{5040, multiLayerFullNeighborsampler HISCINUOT,

class MultiLayerFullNeighborSampler(dgl.dataloading.BlockSampler):
def __init_ (self, n_layers):
super().__init__ (n_layers)

def sample_ frontier(self, block_id, g, seed_nodes):
frontier = dgl.in_subgraph(g, seed_nodes)
return frontier

dgl.dataloading.neighbor. MultiLayerNeighborSampler 22— Ez]—j_l\’ﬁg/v‘\ S %%* E 'LtF

BN T RRETDPETRLULREE, WA,

class MultilLayerNeighborSampler(dgl.dataloading.BlockSampler):
def __init_ (self, fanouts):
super().__init___(len(fanouts))

self.fanouts = fanouts

def sample_frontier(self, block_id, g, seed_nodes):
fanout = self.fanouts[block_id]
if fanout is None:
frontier = dgl.in_subgraph(g, seed_nodes)
else:
frontier = dgl.sampling.sample_neighbors(g, seed_nodes, fanout)
return frontier
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class MultiLayerDropoutSampler(dgl.dataloading.BlockSampler):
def __init_ (self, p, num_layers):
super().__init__ (num_layers)

self.p = p

def sample_ frontier(self, block_id, g, seed_nodes, *args, **kwargs):
# FKEUF " seed nodes™ AT Nl
src, dst = dgl.in_subgraph(g, seed_nodes).all_edges()
# DI pBabLiL L
mask = torch.zeros_like(src).bernoulli_(self.p)
src src[mask]
dst = dst[mask]
# IR[El S SR BT A R T AL At
frontier = dgl.graph((src, dst), num_nodes=g.num_nodes())
return frontier

def __len_ (self):
return self.num_layers

ESCHEREICR =T, AFALSIE— M ERNEES. X EUEINSEERRREENXA
Kifes, FEBHIFTRER—FRFIAIR,

sampler = MultilLayerDropoutSampler(9.5, 2)
dataloader = dgl.dataloading.NodeDatalLoader(
g, train_nids, sampler,
batch_size=1024,
shuffle=True,
drop_last=False,
num_workers=4)

model = StochasticTwoLayerRGCN(in_features, hidden_features, out_features)
model = model.cuda()
opt = torch.optim.Adam(model.parameters())

for input_nodes, blocks in dataloader:
blocks = [b.to(torch.device('cuda')) for b in blocks]

input_features = blocks[@].srcdata # R[El—A
output_labels = blocks[-1].dstdata # R[El =

output_predictions = model(blocks, input_features)
loss = compute_loss(output_labels, output_predictions)
opt.zero_grad()

loss.backward()

opt.step()
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class MultiLayerDropoutSampler(dgl.dataloading.BlockSampler):
def __init_ (self, p, num_layers):
super().__init__ (num_layers)

self.p = p

def sample_ frontier(self, block_id, g, seed_nodes, *args, **kwargs):
# 3RHL “seed_nodes™ MITH A&
sg = dgl.in_subgraph(g, seed_nodes)

new_edges_masks = {}

# 3T I 28R

for etype in sg.canonical_etypes:
edge_mask = torch.zeros(sg.num_edges(etype))
edge_mask.bernoulli_ (self.p)
new_edges_masks[etype] = edge_mask.bool()

# AR AN S04 B A F S S R AR i A
frontier = dgl.edge_subgraph(new_edges_masks, relabel_nodes=False)
return frontier

def __len_ (self):
return self.num_layers
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