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Ḫ  ғ  3 ⅎЕ  

1  

ᴆ ԅ ҍ ⱴ Ȃ 

ᴆ ԍ └ȁ ȁ ᵀ ץ̆ Ԑ Ȃ 

̔ ԍ ᴆ ҍ Ҍ ӟ ̆ ץ ȁ ΐ Ȃ 

2 ᴌ 

Ҋ↓ ᴆҬ ῤ Ҭ ᴆ Ҍ ȂῒҬ̆ ᴆ̆

ֽ ԍ ᴆ̕Ҍ ᴆ̆ῒ ̂ ḱ ̃ ԍ

ᴆȂ 

GB/T 5271.34-2006 Ḥ   34 №ֲ̔   

GB/T 42382.1-2023 Ḥ  ҍ  1 №̔  

3 ӎ 

Ҋ↓ ӈ ԍ ᴆȂ 

3.1  

 graph neural network 

ԍ Ȃ 

Е ֲ Ҭף ӟ Ȃ 

3.2  

 model 

ҩ ҩᴋⱵ Ȃ 

3.3  

 layer 

Ҭ № Ȃ 

Е ҩ ҩ ̆ᶛ ῀ ̆ ̆ῃ Ȃ 

[ ̔GB/T 42382.1-2023̆ 3.2]  

3.4  

 weight 

 weight tensor 

Ҍ ᾝӊ Ȃ 

Е ӊѿȂ 

[ ̔GB/T 42382.1-2023̆ 3.21̆ ḱ ]  

3.5  

 graph 
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ѿҩ҈ᾝ ̆ ȁ ȁ῏ ₱ Ȃ 

3.6  

 node 

Ҭ Ȃ 

3.7  

 edge 

Ҭ Ȃ 

3.8  

 feature 

ȁ Ҭ̆ Ȃ 

3.9  

 graph fundamental operation 

Ḥ ̆ᶛ Ȃ 

3.10  

ᴑꜙ graph fundamental task 

ԍ ⱳ ̆ᶛ № ȁ ȁ № ᴋⱵ Ȃ 

3.11  

 basic operator 

҉ ᵬ ӈȂ 

3.12  

 node-level task model 

ԍ ᴋⱵ Ȃ 

3.13  

 edge-level task model 

ԍ ᴋⱵ Ȃ 

3.14  

 graph-level task model 

ԍ ᴋⱵ Ȃ 

3.15  

ꜘ  model acceleration 

ᵞ ̆ ᴰ Ȃ 

3.16  

 model compression 

⁞ ̆ ᴰ Ȃ 

3.17  

 sampling 
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№ ף Ȃ 

3.18  

 quantization 

῀ṿ׆ѿҩ ⌠ѿҩ Ȃ 

3.19  

◑  pruning 

ӟ ѿ֓ ᾝ Ȃ 

3.20  

 structured matrix 

ѿ ̆ ץ ᶏ ץ ѿ ↓ ̆ Ȃ 

[ ̔GB/T 42382.1-2023̆ 3.14]  

3.21  

ⅎ  block structured matrix 

ҹ№ץ ҩ ̆ғ ҩ№ ↓ Ȃ 

[ ̔GB/T 42382.1-2023̆ 3.6]  

3.22  

 random walk 

Ҭ ̆ ↓ ץ̆ Ḥ ԍ

ӟȂ 

3.23  

 node sampler 

̆ ῀ Ȃ 

3.24  

 layer sampler 

̆ ῀ Ȃ 

3.25  

 subgraph sampler 

῀ Ȃ 

4  

Ҋ↓ ԍ ᴆȂ 

MLP̔ ̂Multilayer Perceptroñ  

GNN̔ ̂Graph Neural Network̃  

GCN̔ ̂Graph Convolutional Networks̃ 

GAT̔ ⱬ ̂Graph Attention Networks̃  

GraphSAGE̔ ҍ ̂Graph Sample and Aggregatioñ 

GIN̔ ̂Graph Isomorphism Network̃ 

GGNN̔ ̂Gated Graph Neural Network̃ 
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LSTM̔ ̂Long Short Term Memorỹ  

ResGatedgraph̔ ̂Residual Gated Graph Neural Network̃ 

GINE̔ ̂Graph Isomorphism Network with Edge features̃ 

GaAN̔ ⱬ ̂Graph Attention Network̃  

AM-GCN̔ ̂Adaptive Multi-channel Graph Convolutional Network̃ 

FAGCN̔ ̂Frequency Adaptation Graph Convolutional Networks̃ 

GeomGCN̔ ₃ᵥ ̂Geometric Graph Convolutional Networks̃ 

HGAT̔ ⱬ ̂Heterogeneous Graph Attention Network̃ 

GCNII̔ ̂Simple and Deep Graph Convolutional Networks̃ 

SGC̔ ̂Simple Graph Convolutioñ  

APPNP̔ ᵌҩ ᴰ ̂Approximate Personalized Propagation of Neural Predictions̃ 

GPRGNN̔ ӈ Ҋץ̂ ľPageRankĿ̃ ̂Generalized PageRank Graph Neural 

Network̃  

ChebNet̔ ℗ ̂Chebyshev Spectral Graph Convolutional Network̃ 

JKnet̔ ̂Jumping Knowledge Networks̃ 

DCNN̔ ̂Deep Convolutional Neural Networks̃ 

Line̔ Ḥ ῀̂Large-scale Information Network Embedding̃ 

HPN̔ ᴰ ̂Heterogeneous Graph Propagation Network̃ 

GAMLP̔ ⱬ ̂Graph Attention Multi-Layer Perceptroñ  

GNN-LF/HF̔ᵞ / ̂Graph Neural Network with Low Frequency/High Frequencỹ 

HeCo̔ ΐ ӟ ̂Self-Supervised Heterogeneous Graph Neural 

Network with Co-Contrastive Learning̃  

HACUD̔ ԍ Ḥ № └ ̂Cash-Out User Detection 

based on Attributed Heterogeneous Information Network with a Hierarchical Attention Mechanism̃ 

GTN̔ Ҋץ̂ ľtransformerĿ̃ ̂Graph Transformer Network̃ 

SAT̔ ᶛ № ̂Improving Semi-Supervised Text Classification with 

Simple Instance-Adaptive Self-Training̃  

GraphGPS̔ ԍ ᴰ ҍ ̂Graph-based Progressive Propagation and Searching̃ 

GloGNN̔ ῃ Ḥ ̂Graph Neural Network with Global Informatioñ 

R-GCN̔῏ ̂Relational graph convolutional network̃ 

HIN̔ Ḥ ̂Heterogeneous Information Network̃ 

BERT̔ ̂Bidirectional Encoder Representations from Transformers̃ 

MCCF̔ ᴆ ̂Multi -Component Graph Convolutional Collaborative Filtering̃ 

MEIRec̔ ԍ ᾝ ῀ ̂Metapath-guided Embedding method for Intent 

Recommendatioñ  

HERec̔ ԍ ῀ ̂Heterogeneous Information Network Embedding for 

Recommendatioñ  

SEAL̔׆ ȁ ῀ ӟ ̂Learning from Subgraphs, Embeddings and Attributes 

for Link Predictioñ  

GraIL̔ ӟ̂Graph Inductive Learning̃  

NBFNet̔ - ̂Neural Bellman-Ford Network̃  

PAGNN̔ ̂Path-aware Graph Neural Network̃ 

Cluster-GCN̔ ̂Cluster-Graph Convolution Network̃  

VQ-GNN̔ ̂Vector Quantization-Graph Neural Network̃  

LADIES̔ ῏ ̂Layer-Dependent Importance Sampling̃  

HGT̔ ̂Heterogeneous Graph Transformer̃ 

GraphSaint̔ ԍ ӟ̂Graph Sampling Based Inductive Learning̃ 

EXACT̔ ̂Scalable Graph Neural Networks Training via Extreme Activation Compression ̃

SGC̔ ̂Simplifying Graph Convolutional Networks̃ 
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PPNP̔ ԍҩ PageRank ҍᴰ ̂Predict then Propagate: Graph Neural 

Networks meet Personalized PageRank̃ 

LSP̔ ◄ ̂Locality-Sensitive Pruning̃  

LTD̔ᾝ ̂Learning to Distill̃  

GRACED̔ ԍ ӈ ̂Graph Augmented MLPs via Customized 

Knowledge Distillatioñ  

ROD̔ ̂Reception-aware Online Distillation for Sparse Graphs̃ 

GNN-SD̔ ̂GNN Self-Distillatioñ 

IGSD̔ ף ̂Iterative Graph Self-Distillatioñ 

Node2Vec̔ ѿ ӟ Ҭ ̂Node to Vector̃  

DiffPool̔ ̂differentiable graph pooling̃  

MPSN̔ ꜚᵬ ᴺ ̂Motion-aware Pseudo Siamese Network̃ 

MPNN̔ ᴰ ̂Message Passing Neural Networks̃ 

D-MPNN̔ ᴰ ̂Directed Message Passing Neural Networks̃ 

DmoN̔ ̂Deep Modularity Networks̃  

GMN̔ ̂Graph Matching Networks̃  

FGNN̔ ̂Factor Graph Neural Network̃ 

molGAN̔№ ̂Molecular Generative Adversarial Network̃ 

GRAN̔ ̂Graph Recurrent Attention Networks̃  

BNS̔ ̂Boundary Node Sampling̃ 

SSP̔ ̂stale synchronous parallel̃  

5 ғ  

‰ҹ ᶫԅ ѿ ̆ῒῤ ᵣ 1 Ȃ

ԅ ̆ ⱴ ץ̆ ̆ ≠ԍ

҉ ҍ Ȃ 

 

 

1 ғ ᵩ  

ᵣ Ҋ҈ҩץ №Ȃ 
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̔ ԅ ̆

Ȃ Ҭ ӈȁ ӈȁ ӈץ ᴋⱵ ӈȂ

Ҭ ӈ̆ №⅞ᴋⱵ׆ ԅ

ȁ Ȃ №ΐᵣ ‰ 6ȁ 7 Ȃ 

ⱴ ̔ ԅ ⱴ ῒ Ȃ

ץ ңҩ №Ȃ ȁ ץ

Ȃ ◄ Ȃ ԍ ̆ ӈԅ ԍ

Ȃ ⱴ ⱴ ȁ ⱴף ȁ ⅞№ ץ Ḥⱴ Ȃ №ΐ

ᵣ ‰ 8 Ȃ 

̔ ԅ ԍ ӟ ץ̆ ҍ ҈

ӈȂ ԍ ӟ ӈԅ ᵣ ץ̆ ҍ

ӟ Ȃҍ ҈ ӈ Ȃ №ΐᵣ

‰ 9 Ȃ 

6  

6.1 ӎ 

6.1.1   

‰ ӈԅ ץ Ȃ 

6.1.2  ӎ 

‰ ӈ ̂messagẽҹ ᾝ̆ ̂field̃ҹ ᾝ ̆ 2

Ȃ 

 

 

2 ӎ  

ѿ ↓ΐ ̂field label̃ ȁ ̂field typẽ ȁ ̂field namẽ ̂field number̃

Ȃ ᶏ ᵬҹ ץ̆ Ȃ 

a) ̂field label̃ ̔ ԍ ӈ ᶏ ↕Ȃ ’Ҋ̆

ҹ ̂"optional"̃ ̆ Ȃ Ạ ᶏ ̆ Ḡ Ὶ
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Ȃ ҩṿ ̆ ᶏ "repeated"̓͂ ץ̆ ץ ѿ

ҩ҉ץ ṿȂ 

b) ̂field typẽ ̔ ӈԅ ץ Ữ Ȃ int32ȁfloatȁ

doubleȁbool string ‰ ץ̆ ҽ̂enum̃ ȁ ̂map̃ ȁ ̂messagẽ

Ȃ 

c) ̂field namẽ ̔ ӈҬҹ ѿ ̆ ԍ

ΐᵣ №Ȃ 

d) ̂field number̃ ̔ ѿҩ ̆ ԍ ԋ └ Ҭ ѿ

Ȃ ↓ ↓ Ҭ ῏ ̆ Ḡԅ ᶏ Ҍ Ҍ

̆ ׅ Ȃ 

6.1.3  ӎ 

6.1.3.1  ӎ 

(int) ӈ 1Ȃ 

1 ӎ 

  ӈ 

value 

One of {uint32, uint64, int32, int64, 

sint32, sint64, fixed32, fixed64, 

sfixed32, sfixed64} 

ѿ ̆ Ḡ Ҍ

’Ҋᶏ ṿ  

 

6.1.3.2  ӎ 

̂Float̃ ӈ 2Ȃ 

2 ӎ 

  ӈ 

value One of {float, double}  

ѿ ̆ Ḡ Ҍ

’Ҋᶏ ṿ

 

 

6.1.3.3  ᾣ ӎ 

ᾝ ̂Tuplẽ ӈ 3Ȃ 

3 ᾣ ӎ 

  ӈ 

element-1 DataType ᾝ ѿҩᾝ  

element-2 DataType ᾝ ԋҩᾝ  

ŀ ŀ ŀ 

element-n DataType ᾝ nҩᾝ  

 

6.1.3.4  ∆ ӎ 

↓ ̂List̃ ӈ 4Ȃ 
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4 ∆ ӎ 

  ӈ 

elements DataType [repeated] ↓ ᾝ  

 

6.1.3.5  ῝ ӎ 

ῖ̂Dict̃ ӈ 5Ȃ 

5 ῝ ӎ 

  ӈ 

entries map<DataType, DataType> 

ῖ ṿ  <Key, value> , 

ῒҬ ȁ ҽ Ҍ

ᾛ ᵬҹ ₮ Ȃ 

 

6.1.3.6  ӎ 

̂tensor̃ ӈ 6Ȃ 

6 ӎ 

  ӈ 

dtype DataType 
, ṿ ̆

ᶛ intȁfloatȁdouble  

shape int64 [repeated]  

data DataType [repeated] Ữ  

require_grad bool  

device string ᵝԍ  

 

6.1.3.7  ӎ 

̂SparseTensor̃ ӈ 7Ȃ 

7 ӎ 

  ӈ 

dtype DataType 
, ṿ

̆ᶛ intȁfloatȁdouble  

dense_shape int64 [repeated] Ҋ  

format enum {"coo", "csc", "csr"} Ữ  

data DataType [repeated] ᾝ  

index_format 
oneof {COOIndex, CSCIndex, 

CSRIndex} 
 

require_grad bool  

device string ᵝԍ  

 

6.1.3.8   

̂COOIndex̃ ӈ 8Ȃ 
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8  

  ӈ 

row_indices int64 [repeated] COO  

col_indices int64 [repeated] COO ↓  

 

6.1.3.9   

̂CSRIndex̃ ӈ 9Ȃ 

9 ӎ 

  ӈ 

rowptr int64 [repeated] CSR  

col_indices int64 [repeated] CSR ↓  

 

6.1.3.10  ∆  

↓ ̂CSCIndex̃ ӈ 10Ȃ 

10 ∆ ∆ ӎ 

  ӈ 

row_indices int64 [repeated] CSC  

colptr int64 [repeated] CSC ↓  

 

6.2 ӎ 

6.2.1  ӎ 

̂Graph̃ ӈ 11Ȃ 

11 ӎ 

  ӈ 

X tensor ̆  

edge_index oneof {tensor, SparseTensor} ̆  

edge_weight tensor ̆  

Y tensor ̆  

pos tensor ̆ ᵝ  

 

6.2.2  ӎ 

̂HeteroGraph̃ ӈ 12Ȃ 

12 ӎ 

  ӈ 

X_dict Dict [string, tensor] ̆ ῖ 

edge_index_dict 
oneof {Dict [string, tensor], Dict 

[string, SparseTensor]} 
̆ ῖ 

edge_weight_dict Dict [string, tensor] ̆ ῖ 

Y_dict Dict [string, tensor] ̆ ῖ 

pos_dict Dict [string, tensor] ̆ ᵝ ῖ 
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6.2.3  ӎ 

̂BatchGraph̃ ӈ 13Ȃ 

13 ӎ 

  ӈ 

X tensor ̆  

edge_index oneof {tensor, SparseTensor} ̆  

edge_weight tensor ̆  

Y tensor ̆  

pos tensor ̆ ᵝ  

batch tensor ̆ ҩ ԍ ҩ  

ptr tensor 
̆ ԍ ҩ Ҭ

̆Ḃԍ  

 

6.2.4  ꜠ ӎ 

ꜚ ̂DynamicGraph̃ ӈ 14Ȃ 

14 ꜠ ӎ 

  ӈ 

src tensor ̆ ↓   

dst tensor ̆ ↓   

t tensor ̆Ԋᴆ ↓  

msg tensor ̆  

 

6.2.5  ӎ 

̂CoordinateGraph̃ ӈ 15Ȃ 

15 ӎ 

  ӈ 

R tensor ̆  

X tensor ̆  

X_coord tensor ̆  

edge_index oneof {tensor, SparseTensor} ̆  

edge_attr tensor ̆  

Y tensor ̆  

Y_coord tensor ̆  

dis_coord tensor ̆ Ҭ  

 

6.3  

ӈ 16~ 48Ȃ 

degree ᵬ ӈ 16Ȃ 
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16 degreeᵲ ӎ 

ᵬ   ῏  ӈ  

degree 

ѿ

̂ ⱴ

̃  

Input 

index  tensor 

dtype 
̆

 
string 

edge_type ̆  string 

num_nodes 
̆

 
int 

Output Y ₮  tensor 

 

dropEdge ᵬ ӈ 17Ȃ 

17 dropEdge ᵲ ӎ 

ᵬ   ῏  ӈ  

dropEdge 

ᴿꜜ≠№

ץ̆ p

׆ Ҭ ҡ

 

Input 

edge_index  
tensor 

SparseTensor 

edge_weight 

̆

 

tensor 

p ̆ҡ  float 

force_undirected 

̆

ҹ Truĕ ↕ ҡ

Ḡ

ңҩ Ȃ 

bool 

num_nodes 
̆

 
Tuple [int, int] 

training 

̆

ҹ Falsĕ ↕

ᵬ ᵬ  

bool 

Output Y ₮  tensor 

 

sort_edge_index ᵬ ӈ 18Ȃ 

18 sort_edge_indexᵲ ӎ 

ᵬ   ῏  ӈ  

sort_edge_index 

ID

 

Input 

edge_index  

tensor 

SparseTens

or 

edge_weight 

̆

 

tensor 

num_nodes 
̆

 
int 

sort_by_row 

̆

ҹ Truĕ ↕

ID

̆ ↕

ID  

bool 

Output Y ₮  tensor 

 

add_self_loops ᵬ ӈ 19Ȃ 
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19 add_self_loopsᵲ ӎ 

ᵬ   ῏  ӈ  

add_self_loops 

ҹ ҩ

ⱴ ̆

ⱴ ̆↕

ⱴ

ғ

fill_value ⱴ

 

Input 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 

̆

̕

῏

ğ↕−  

tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

fill_value 

̆

edge_weightҌ

ҹ ’

Ҋ̆ ṿᴪ

ᾟ  

tensor 

float 

string 

num_nodes 
̆

 
int 

allow_duplicate 

̆

ҹ Falsĕ ↕

ᴪᾢ

ץ ᾧ

 

bool 

Output 

edge_index 
₮ ̆

gԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 

₮ ̆

₮ ğ↕−

 

tensor 

g 

₮ ̆

edge_indexԋ

ѿ 

Graph 

 

remove_self_loops ᵬ ӈ 20Ȃ 

20 remove_self_loopsᵲ ӎ 

ᵬ   ῏  ӈ  

remove_self_loops 
− Ҭ

ҩ  

Input 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTens

or 

edge_weight 

̆

̕

῏

ğ↕−  

tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

Output edge_index 
₮ ̆

gԋ ѿ 

tensor 

SparseTens

or 
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20 remove_self_loopsᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

remove_self_loops 
− Ҭ
ҩ  

Output 

edge_weight 

₮

̆ ₮

ğ↕−  

Tensor 

g 

₮ ̆

edge_indexԋ

ѿ 

Graph 

 

segregate_self_loops ᵬ ӈ 21Ȃ 

21 segregate_self_loopsᵲ ӎ 

ᵬ   ῏  ӈ  

segregate_self_loops 
׆ Ҭ№ ₮

 

Input 

edge_index  

tensor 

SparseTens

or 

edge_weight 

̆

 

tensor 

Output 

edge_index  

tensor 

SparseTens

or 

edge_weight 
 

tensor 

loop_edge_index  
tensor 

SparseTens

or 

loop_edge_weight 
 

tensor 

 

add_remain_self_loops ᵬ ӈ 22Ȃ 

22 add_remain_self_loopsᵲ ӎ 

ᵬ   ῏  ӈ  

add_remain_self_loops 

ⱴ⌠

҉̆

ⱴ ̆↕

ⱴ

fill_value ⱴ

 

Input 

edge_index  
tensor 

SparseTenso

r 

edge_weight 

̆

 

tensor 

fill_value 

̆

edge_weightҌ

ҹ ’

Ҋ̆ ṿᴪ

ᾟ  

float 

tensor 

string 

num_nodes 
̆

 
int 

Output 

edge_index ₮ 
tensor 

SparseTenso

r 

edge_weight 

₮ 

tensor 
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contains_isolated_nodes ᵬ ӈ 23Ȃ 

23 contains_isolated_nodesᵲ ӎ 

ᵬ   ῏  ӈ  

contains_isolated_nodes 

∞ Ҭ

 

Input 

edge_index  

tensor 

SparseTenso

r 

num_nodes 
̆

 
int 

Output has 
 

bool 

 

remove_isolated_nodes ᵬ ӈ 24Ȃ 

24 remove_isolated_nodesᵲ ӎ 

ᵬ   ῏  ӈ  

remove_isolated_nodes 
− Ҭ

 

Input 

edge_index  
tensor 

SparseTenso

r 

edge_weight 

̆

 

tensor 

num_nodes 
̆

 
int 

Output 

edge_index ₮ 

tensor 

SparseTenso

r 

edge_weight 
₮ 

tensor 

mask 
 

tensor 

 

subgraph ᵬ ӈ 25Ȃ 

25 subgraphᵲ ӎ 

ᵬ   ῏  ӈ  

subgraph ҹ subset

 

Input 

subset 
Ḡ

 

tensor 

List [int] 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 

̆

̕

῏

ğ↕−  

tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 
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25 subgraphᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

subgraph ҹ subset

 

Input 

relabel_nodes 

̆

ҹ Truĕ ↕

⌠

ҹ

׆

 

Bool 

num_nodes 
̆

 
int 

return_edge_mask 

̆

ҹ Truĕ

ԍ

ᵩ

 

bool 

Output 

edge_index 
₮ ̆

gԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 

₮

̆ ₮

ğ↕−  

tensor 

g 

₮ ̆

edge_indexԋ

ѿ 

Graph 

edge_mask 

̆ ₮

̆

₮ ğ↕

−  

tensor 

 

k_hop_subgraph ᵬ ӈ 26Ȃ 

26 k_hop_subgraphᵲ ӎ 

ᵬ   ῏  ӈ  

k_hop_subgraph k  Input 

node_idx Ҭ  

tensor 

List [int] 

int 

num_hops  int 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

relabel_nodes 

̆

ҹ Truĕ ↕

⌠

ҹ

׆

 

bool 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

num_nodes 
̆

 
int 
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26 k_hop_subgraphᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

k_hop_subgraph k  

Input 

flow 

̆k

̆

"source_to_targ

et"

"target_to_sourc

e" 

string 

directed 

̆

ҹ Falsĕ ↕ᴪ

⌠

 

bool 

Output 

subset 

Ҭ

̆

₮ ğ↕−

 

tensor 

edge_index 
₮ ̆

gԋ ѿ 

tensor 

SparseTenso

r 

mapping 

׆ ⌠

ῒ ᵝ

 

tensor 

g 

₮ ̆

edge_indexԋ

ѿ 

Graph 

edge_mask 

̆

Ḡ

’̆ ₮

ğ↕−  

tensor 

 

get_laplacian ᵬ ӈ 27Ȃ 

27 get_laplacianᵲ ӎ 

ᵬ   ῏  ӈ  

get_laplacian 
₮

 

Input 

edge_index  

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

normalization 
̆

ѿ  
string 

num_nodes 
̆

 
int 

Output 

edge_index 
 

tensor 

SparseTenso

r 

edge_weight 

₮ 

tensor 

 

to_dense_batch ᵬ ӈ 28Ȃ 
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28 to_dense_batchᵲ ӎ 

ᵬ   ῏  ӈ  

to_dense_batch 

҉

ҹ ҩ ҉

 

Input 

X  tensor 

batch 
̆ ѿҩ

 
tensor 

fill_value 

̆ ᾟ

₮

 

float 

max_num_nodes 

̆ ҩ

 

Int 

batch_size 
̆

 
int 

Output 

Y 
 

tensor 

mask 

̆

֓

 

tensor 

 

to_dense_adj ᵬ ӈ 29Ȃ 

29 to_dense_adjᵲ ӎ 

ᵬ   ῏  ӈ  

to_dense_adj 

ҹ  

Input 

edge_index  
tensor 

SparseTens

or 

batch 

̆

̆ ҩ

№ ѿҩ

 

tensor 

edge_weight 

̆

 

tensor 

max_num_nodes 

̆ ҩ

 

int 

batch_size 
̆

 
int 

Output adj 
₮ 

tensor 

 

to_sparse ᵬ ӈ 30Ȃ 

30 to_sparseᵲ ӎ 

ᵬ   ῏  ӈ  

to_sparse 

ҹ  

Input 

adj  tensor 

mask 
̆

Ḡ ’ 
tensor 

Output 

edge_index 
₮ 

tensor 

SparseTens

or 

edge_weight 
₮ 

tensor 
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normalized_cut ᵬ ӈ 31Ȃ 

31 normalized_cutᵲ ӎ 

ᵬ   ῏  ӈ  

normalized_cut 
ⱴ

ѿ №◓ 

Input 

edge_index  

tensor 

SparseTens

or 

edge_weight 
 

tensor 

num_nodes 
̆

 
int 

Output cut 
ѿ №

◓ 

tensor 

SparseTens

or 

 

grid ᵬ ӈ 32Ȃ 

32 grid ᵲ ӎ 

ᵬ   ῏  ӈ  

grid 
ץ

ᵝ  

Input 
height  int 

width  int 

Output 

edge_index  

tensor 

SparseTens

or 

pos 
ᵝ

 
tensor 

 

softmax_nodes ᵬ ӈ 33Ȃ 

33 softmax_nodesᵲ ӎ 

ᵬ   ῏  ӈ  

softmax_nodes softmax

 

Input 

g 
῀ ̆ X

ԋ ѿ 

Graph 

HeteroGrap

h 

X 

῀

̆ graphԋ

ѿ 

tensor 

node_type 
̆

 
string 

Output Y 
ѿ

 
tensor 

 

softmax_edges ᵬ ӈ 34Ȃ 

34 softmax_edgesᵲ ӎ 

ᵬ   ῏  ӈ  

softmax_edges 
softmax  

Input 

g 
῀ ̆ X

ԋ ѿ 

Graph 

HeteroGrap

h 

edge_weight 

῀

̆ graphԋ

ѿ 

tensor 

edge_type ̆  string 
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34 softmax_edgesᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

softmax_edges 
softmax  

Output edge_weight 
ѿ

 
Tensor 

 

broadcast_nodes ᵬ ӈ 35Ȃ 

35 broadcast_nodesᵲ ӎ 

ᵬ   ῏  ӈ  

broadcast_nodes ⌠

 

Input 

g ῀  

Graph 

HeteroGrap

h 

feature 
῀

 
tensor 

node_type  string 

Output Y  tensor 

 

broadcast_edges ᵬ ӈ 36Ȃ 

36 broadcast_edgesᵲ ӎ 

ᵬ   ῏  ӈ  

broadcast_edges 
⌠  

Input 

g ῀  

Graph 

HeteroGrap

h 

feature 
῀

 
tensor 

edge_type  string 

Output edge_weight  tensor 

 

graph_partition ᵬ ӈ 37Ȃ 

37 graph_partitionᵲ ӎ 

ᵬ   ῏  ӈ  

graph_partition 
⅞№

№  

Input 

g ῀  

Graph 

HeteroGrap

h 

num_part № ҩ  int 

part_method №  string 

Output Y 
₮

↓  

Dict 

[Graph] 

Dict 

[HeteroGrap

h] 

 

fps ᵬ ӈ 38Ȃ 

38 fps ᵲ ӎ 

ᵬ   ῏  ӈ  

fps 

ѿ ԍ Ԑ

 

Input 

X  tensor 

batch 

̆ ѿҩ

 

tensor 
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38 fps ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

fps 

ѿ ԍ Ԑ

 

Input 

ratio ̆  Float 

random_start 

̆

ѿҩ

ᵬҹ  

bool 

batch_size 
̆

 
int 

Output Y ₮  tensor 

 

graclus ᵬ ӈ 39Ȃ 

39 graclusᵲ ӎ 

ᵬ   ῏  ӈ  

graclus 

ѿ

̆

ῒ

ҍ

ӊѿ  

Input 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

relabel_idx 

ҹ

Truĕ

 

bool 

edge_weight 

̆

̆ ῏

ğ↕

−  

tensor 

num_nodes 

̆

̆ ₮

ğ↕−  

int 

Output Y ₮  tensor 

 

knn ᵬ ӈ 40Ȃ 

40 knn ᵲ ӎ 

ᵬ   ῏  ӈ  

knn 

ԍҹ yҬ

ҩᾝ

xҬ kҩ

 

Input 

X 
 

tensor 

Y 
 

tensor 

k 
 

int 

batch_x 
̆X

 
tensor 

batch_y 
̆Y

 
tensor 

cosine 
̆

ᵩ  
bool 

num_workers 
̆

 
int 

batch_size 
̆

 
int 
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40 knn ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

knn 

ԍҹ yҬ

ҩᾝ

xҬ kҩ

 

Output Z 

₮ ̆

₮

 

tensor  

 

knn_graph ᵬ ӈ 41Ȃ 

41 knn_graphᵲ ӎ 

ᵬ   ῏  ӈ  

knn_graph 

ԍ

k

 

Input 

X  tensor 

k  int 

batch 

̆

̆ ԍ

ҩ №

ѿҩ  

tensor 

dist 
̆

₱  
string 

batch_size 
̆

 
int 

algorithm 
̆

 
string 

Output g 
k

 
Graph 

 

nearest ᵬ ӈ 42Ȃ 

42 nearestᵲ ӎ 

ᵬ   ῏  ӈ  

nearest 

ԍҹ yҬ

ҩᾝ ̆ x

Ҭ

ᾝ

 

Input 

X 
 

tensor 

Y 
 

tensor 

batch_x 
̆X

 
tensor 

batch_y 
̆Y

 
tensor 

Output Z 
₮ ̆

 
tensor 

 

radius ᵬ ӈ 43Ȃ 

43 radiusᵲ ӎ 

ᵬ   ῏  ӈ  

radius 

ԍҹ yҬ

ҩᾝ ⌠

xҬ Ҍ

r

 

Input 

X 
 

tensor 

Y 
 

tensor 
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43 radiusᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

radius 

ԍҹ yҬ

ҩᾝ ⌠

xҬ Ҍ

r

 

Input 

r  Float 

batch_x 
̆X

 
tensor 

batch_y 
̆Y

 
tensor 

max_num_neighbors 

̆yҬ

ҩᾝ

 

int 

num_workers 
̆

 
int 

batch_size 
̆

 
int 

Output Z 

₮ ̆

ῤ

 

tensor 

 

radius_graph ᵬ ӈ 44Ȃ 

44 radius_graphᵲ ӎ 

ᵬ   ῏  ӈ  

radius_graph 
ѿ

ῤ  

Input 

X  tensor 

r  float 

p 
̆

 
float 

self_loop 

̆

 

bool 

compute_mode 
̆

 
string 

get_distances 

̆

 

bool 

Output g 
rӊῤ  

Graph 

 

voxel_grid ᵬ ӈ 45Ȃ 

45 voxel_gridᵲ ӎ 

ᵬ   ῏  ӈ  

voxel_grid 

≠ Ԑ҉

↕

ᵣ

 

Input 

pos 
῀ ̆

ᵝ  
tensor 

batch 
ѿҩ

 
tensor 

size 

ҩᵣ

̂voxel̃

 

float, 

tensor 

List [float] 

start 

̆ ҩ

Ҭ

 

float, 

tensor 

List [float] 
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45 voxel_gridᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

voxel_grid 

≠ Ԑ҉

↕

ᵣ

 

Input end 

̆ ҩ

Ҭ

 

float, 

tensor 

List [float] 

Output Y ₮  tensor 

 

dropNode ᵬ ӈ 46Ȃ 

46 dropNode ᵲ ӎ 

ᵬ   ῏  ӈ  

dropNode 

ᶏ ᴿꜜ

≠№

ץ̆ p

׆ Ҭ

ҡ ֓

₮

 

Input 

edge_index  
SparseTenso

r 

X  tensor 

p 
̆ҡ

 
float 

drop_num_nodes 
̆ҡ

ҩ  
int 

Output 

edge_index ₮ 
SparseTenso

r 

Y ₮ tensor 

 

dropFeature ᵬ ӈ 47Ȃ 

47 dropFeatureᵲ ӎ 

ᵬ   ῏  ӈ  

dropFeature 

ᶏ ᴿꜜ

≠№

ץ̆ p

׆ Ҭ

ҡ

֓

ᾝ  

Input 

edge_index  
SparseTenso

r 

X  tensor 

p 
̆ҡ

 
float 

drop_num_elements 

̆ҡ

ᾝ

↓  

int 

Output 

edge_index ₮ 
SparseTenso

r 

Y ₮ tensor 

 

dropMessage ᵬ ӈ 48Ȃ 
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48 dropMessageᵲ ӎ 

ᵬ   ῏  ӈ  

dropMessage 

ᶏ ᴿꜜ

≠№

ץ̆ p

׆ Ҭ

ҡ

₮ Ҭ ᾝ

 

Input 

edge_index  
SparseTens

or 

X  tensor 

edge_attr 

̆

 

tensor 

p 
̆ҡ

 
float 

drop_num 

̆ҡ

₮

ᾝ ҩ  

int 

Output 

edge_index ₮ 
SparseTens

or 

Y ₮ tensor 

 

dropGraph ᵬ ӈ 49Ȃ 

49 dropGraphᵲ ӎ 

ᵬ   ῏  ӈ  

dropGraph 

ᶏ ᴿꜜ

≠№

ץ̆ p

׆ Ҭ

ҡ ֓

ῒ Q

̆

῀ ⱬ

└̆

῏ ΐ

ҡ

 

Input 

Edge_index  
SparseTens

or 

X  tensor 

Keep_prob 
Ḡ Ҍ

ҡ  
float 

Q  int 

Output Y ₮ tensor 

 

6.4 ᴑꜙ 

Ҋ ᴋⱵ ᴋⱵ ҍ ⅞№Ȃ 

a) ᴋⱵ ⅞№ 

ᴋⱵ ̆ Ҋ ᴋⱵ⅞№ҹ ≢ᴋⱵȁ ≢ᴋⱵ ≢ᴋⱵȂ 

≢ᴋⱵ№ҹ̔ № ȁ ȁ Ȃ № ԍ Ҭ ̆

ῒ⅞№ҹ ≢ ̕ Ҭ ṿ ̆ ԍ ṿ̕

Ҭ ⅞№ҹҌ Ȃ 

≢ᴋⱵ№ҹ̔ № ȁ ȁ Ȃ № ԍ Ҭ ̆ ῒ⅞№ҹ

≢ ̕ Ҭ ṿ ץ̆ ҉ ṿ Ḥ ̕

Ҭ ₮ ᵖ Ȃ 

≢№ҹ̔ № ȁ ȁ ȁ Ȃ № ⅞№ҹ ≢ ̕

֓ ̕ ѿ ᵌ ᵀ ̕

ᶛ̆ᶏῒ ֓ Ȃ 

b) ⅞№ 

̆ Ҋ ᴋⱵ№ҹ̔ ȁ ȁ ҈ Ȃ 

ѿҩ ҍ Ȃ 
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ֽ № ҍ Ȃ ̆ ӟ

₮ ṿ̕ ӟ

ῃ Ȃ 

ҍ ̆ ῤ ̆ ῒ

ҹ Ḥ Ȃ ᶏ ӟ ̆

҉ ῤ Ȃ 

7  

7.1  

7.1.1  ӎ 

̂Computational Graph̃ ӈ 50Ȃ 

50 ӎ 

  ӈ 

node NodeDef [repeated] Ҭ ᵬ ↓  

versions Version Ὶ Ḥ  

library FunctionDefLibrary ᶫ ӈ₱  

debug_info GraphDebugInfo Ḥ  

 

7.1.1.1  ᵲ ӎ 

ᵬ ӈ̂NodeDef̃ 51Ȃ 

51 ᵲ ӎ 

  ӈ 

name string ᵬ ѿ  

op string ᵬ ᵬ  

input string [repeated] ᵬ ῀↓  

device string ᵬ  

attr map<string, DataType> ᵬ ṿ  

 

7.1.1.2  ӎ 

ӈ̂Versioñ 52Ȃ 

52 ӎ 

  ӈ 

producer int32 ҩ ף  

min_consumer int32 
ᴋᵥᵞԍ Ҍᾛ ᶏ

ҩ  

bad_consumers int32 [repeated] 
Ҍᾛ ᶏ ҩ

̂ ԍ bug̃  

 

7.1.1.3  ⃰ ӎ 

₱ ӈ ̂FunctionDefLibrarỹ 53Ȃ 
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53 ⃰ ӎ 

  ӈ 

function FunctionDef [repeated] ₱ ӈ  

gradient GradientDef [repeated] ҩ₱ ₱ ӈ 

registered_gradients RegisteredGradient [repeated] Ύ ₱ Ҭᶏ ₱  

 

₱ ӈ̂FunctionDef̃ 54Ȃ 

54 ⃰ ӎ 

  ӈ 

signature OpDef 
₱ ̆ ₱ ȁ ȁ

ṿȁ Ḥ  

attr map<string, DataType> ԍ ₱ ӈ  

arg_attr map<uint32, map<string, DataType>> ₱  

resource_arg_unique_id map<uint32, uint32> ҩ ѿ  

node_def NodeDef [repeated] ₱ ᵣҬ ӈ 

ret map<string, string> 
₱ ṿҍ₱ ᵣҬ ₮

 

control_ret map<string, string> 
₱ └ ₮ҍ₱ ᵣҬ

 

 

₱ ᵬ ӈ̂OpDef̃ 55Ȃ 

55 ⃰ ᵲ ӎ 

  ӈ 

name string 
ᵬ ץ̆ Ώ ̆

↕ ↕ 

input_arg string [repeated] ῀ ↓  

output_arg string [repeated] ₮ ↓  

control_output string [repeated] 
└ ₮ ↓ ̆ ԍ

ᵬ 

attr string [repeated] 
̆ NodeDef

Ҭ  

summary string ᵬ  

description string ᵬ  

is_commutative bool ᵬ ֜  

is_aggregate bool ᵬ ᵬ 

is_stateful bool ᵬ  

allows_uninitialized_input bool ᵬ ᾛ ∆ ῀ 

is_distributed_communication bool ᵬ ᶏ № Ḥ 

 

ӈ̂GradientDef̃ 56Ȃ 

56 ӎ 

  ӈ 

function_name string ӈ ₱ ₱  

gradient_func string ₱  
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Ύ ӈ̂RegisteredGradient̃ 57Ȃ 

57 ῳ ӎ 

  ӈ 

gradient_func string ₱  

registered_op_type string ₱ Ύ ᵬ  

 

7.1.1.4  Ḫ  

Ḥ ӈ̂GraphDebugInfõ 58Ȃ 

58 Ḫ ӎ 

  ӈ 

files string [repeated] 
ף ᴆ ↓ ̆

file_index  

frames_by_id map<fixed64, FileLineCol> 
ѿ ⌠ ᴆ ↓Ḥ

 

traces_by_id map<fixed64, StackTrace> 
ѿ Ḥ

 

name_to_trace_id map<string, fixed64> 
⌠ traces_by_idҬ

ID 

 

ᴆ ↓ ӈ̂FileLineCol̃ 59Ȃ 

59 ᴌ ∆ ӎ 

  ӈ 

file_index int32 
ᴆ ̆ ԍ׆ files ұ

↓ Ҭ ΐᵣ ᴆ  

line int32 ᴆҬ  

col int32 ᴆҬ ↓  

func string ᴆ ₱  

code string ᴆ ף  

 

ӈ̂StackTracẽ 60Ȃ 

60 ӎ 

  ӈ 

frame_id fixed64 [repeated] 
ѿ ̆ ԍ

Ҭ ҩ ID 

 

7.1.2  ӎ 

ӈ̂Model̃ 61Ȃ 

61 ӎ 

  ӈ 

version Version ӈ  

contributors string [repeated] ↓  

framework_name string ̆ TensorFlowȁPyTorch 
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61 ӎ̂ ̃ 

  ӈ 

framework_version string ᶏ  

model_name string  

model_version string  

graph Computational Graph [repeated]  

attribute map<string, DataType> ṿ ̆  

signature OpDef 
῀ ₮ Ḥ

ӈ 

description string  

 

7.2  

7.2.1   

Ҭᴰ ᴆ̆№ҹ ᴰ ̂Message Passing 

Operator̃ ȁ ̂Pooling Operator̃ ȁ ѿ ̂Normalization Operator̃ Ȃ 

7.2.2  ᴶ  

7.2.2.1   

ᴰ Ҭ ᵬ̆ ԅ Ҭ ᴰ ֜ԑ Ȃῒ

҈ҩ ̔ ̂message operator̃ȁ ̂aggregate operator̃ȁ ̂update 

operator̃ Ȃ ԍ ᴰ ̆ ȁ

Ȃ 

7.2.2.2   

ӈ ҉̆ ҍῒ Ḥ ᵬȂ 

send_message ᵬ ӈ 62Ȃ 

62 send_messageᵲ ӎ 

ᵬ   ῏  ӈ  

send_message 
ӈ

₱  

Input 

src_feat  
tensor 

Dict [string, 

tensor] 

dst_feat 
̆

 

tensor 

Dict [string, 

tensor] 

edge_feat ̆  

tensor 

Dict [string, 

tensor] 

edge_index  

tensor 

SparseTenos

r 

Dict [string, 

tensor] 

Dict [string, 

SparseTenso

r] 

Output Y ₮ ῖ 

tensor 

Dict [string, 

tensor] 

Attributes message_func ֟  Model 
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7.2.2.3   

ᴰ Ҭ ῏ ᴆ̆ ԍ׆ Ȃ 

ΐᵣ ӈ 63~ 67Ȃ 

recv_message ᵬ ӈ 63Ȃ 

63 recv_messageᵲ ӎ 

ᵬ   ῏  ӈ  

recv_message 
ӈ

₱  

Input 

X ῀  

tensor 

Dict [string, 

tensor] 

edge_index  

tensor 

SparseTenos

r 

Dict [string, 

tensor] 

Dict [string, 

SparseTenso

r] 

Output Y ₮  

tensor 

Dict [string, 

tensor] 

Attributes reduce_func  Model 

 

sum ᵬ ӈ 64Ȃ 

64 sum ᵲ 

ᵬ   ῏  ӈ  

sum 

̆

₱

ľ Ŀ

 

Input 

X  

tensor 

Dict [string, 

tensor] 

edge_index  

tensor 

SparseTeno

sr 

Dict [string, 

tensor] 

Dict [string, 

SparseTens

or] 

num_nodes 
̆ ҩ

 
int 

Output Y ₮  

tensor 

Dict [string, 

tensor] 

 

max ᵬ ӈ 65Ȃ 

65 max ᵲ 

ᵬ   ῏  ӈ  

max 

̆

₱

ľ Ŀ

 

Input X  

tensor 

Dict [string, 

tensor]  
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65 max ᵲ̂ ̃ 

ᵬ   ῏  ӈ  

max 

̆

₱

ľ Ŀ

 

Input 

edge_index  

tensor 

SparseTeno

sr 

Dict [string, 

tensor] 

Dict [string, 

SparseTens

or] 

num_nodes 
̆ ҩ

 
int 

Output Y ₮  

tensor 

Dict [string, 

tensor] 

 

min ᵬ ӈ 66Ȃ 

66 min ᵲ 

ᵬ   ῏  ӈ  

min 

̆

₱

ľ Ŀ

 

Input 

X  

tensor 

Dict [string, 

tensor] 

edge_index  

tensor 

SparseTeno

sr 

Dict [string, 

tensor] 

Dict [string, 

SparseTens

or] 

num_nodes 
̆ ҩ

 
int 

Output Y ₮  

tensor 

Dict [string, 

tensor] 

 

mean ᵬ ӈ 67Ȃ 

67 mean ᵲ 

ᵬ   ῏  ӈ  

mean 

̆

₱

ľ Ŀ

 

Input 

X  

tensor 

Dict [string, 

tensor] 

edge_index  

tensor 

SparseTeno

sr 

Dict [string, 

tensor] 

Dict [string, 

SparseTens

or] 

num_nodes 
̆ ҩ

 
int 

Output Y ₮  

tensor 

Dict [string, 

tensor] 
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7.2.2.4   

ᴰ Ҭ ῏ ᴆ̆ ӈ ҩ ҉̆

ץ Ȃ 

update ᵬ ӈ 68Ȃ 

68 updateᵲ 

ᵬ   ῏  ӈ  

update 

ҩ ҉

ӈ̆ ԍ

 

Input 

H  

tensor 

Dict [string, 

tensor] 

X  

tensor 

Dict [string, 

tensor] 

num_nodes 
̆ ҩ

 
int 

Output Y 
 

tensor 

Dict [string, 

tensor] 

Attributes update_rule 

↕̆

ᶏ ReLŬ

 

Module 

 

7.2.2.5   

‰ ӈԅ ῖ ̆ΐᵣ ӈ 69~ 119Ȃ 

GCNConv ᵬ ӈ 69Ȃ 

69 GCNConv ᵲ ӎ 

ᵬ   ῏  ӈ  

GCNConv 

̆ᶏ

̆ ₮

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 

int 

Tuple [int, 

int] 

out_channels 
₮

 
int 

cached 

̆

ѿ

ѿ

 

bool 

add_self_loops 

̆

῀ ⱴ

 

bool 
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69 GCNConv ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GCNConv 

̆ᶏ

̆ ₮

 

Attributes 

improved 

̆

ⱴ ᵬ

̆ ⱴңҩ

 

bool 

normalize 
̆

ѿ  
bool 

bias 
̆

ⱴẒ  
bool 

activation 
̆ ₱

 
string 

allow_zero_in_degree 

̆ ᾛ

῀ ҹ 0

₮  

bool 

 

ChebConv ᵬ ӈ 70Ȃ 

70 ChebConvᵲ ӎ 

ᵬ   ῏  ӈ  

ChebConv 

Chebyshev

̆ᶏ

̆ ₮

 

Input 

X  tensor 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_weight 
̆

 
tensor 

batch 
̆ ҩ

 
tensor 

lambda_max 

̆

↕

ṿ 

tensor 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 
int 

out_channels 
₮

 
int 

k 
℗

 
int 

normalize 
̆ ѿ

 
string 

bias 
̆

ⱴẒ  
bool 

activation 
̆ ₱

 
string 

 

SAGEConv ᵬ ӈ 71Ȃ 
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71 SAGEConvᵲ ӎ 

ᵬ   ῏  ӈ  

SAGEConv 

Ҭ

ᵬ

ӟ

׆̆

ӟ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_weight 
̆

 
tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

size 
̆

 

Tuple [int, 

int] 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 

int 

Tuple [int, 

int] 

out_channels 
₮

 
int 

root_weight 

̆

ⱴ⌠

₮Ҭ 

bool 

normalize 
̆

ѿ  
bool 

aggr 
̆

 

string 

List [string] 

feat_drop 
̆

ҡ  
float 

activation 
̆ ₱

 
string 

bias 
̆

ⱴẒ  
bool 

 

GraphConv ᵬ ӈ 72Ȃ 

72 GraphConvᵲ ӎ 

ᵬ   ῏  ӈ  

GraphConv 

̆ᶏ

̆ ₮

 

Input 

X  

int 

Tuple [int, 

int] 

edge_index  

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

size 
̆

 

Tuple [int, 

int] 

Output Y ₮  tensor 
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72 GraphConvᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GraphConv 

̆ᶏ

̆ ₮

 

Attributes 

in_channels 
῀

 

int 

Tuple [int, 

int] 

out_channels 
₮

 
int 

aggr 
̆ ᶏ

 
string 

bias 
̆

ⱴẒ  
bool 

 

GravNetConv ᵬ ӈ 73Ȃ 

73 GravNetConvᵲ ӎ 

ᵬ   ῏  ӈ  

GravNetConv 

ᶏ

ꜚ Ȃ

ӟ

ᵞ

Ȃ ̆

ᶏ

῀

ԋҩ

׆ ᴰ

⌠ ҩ

̆

₱

₮  

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

batch 
ѿҩ

 

tensor 

Tuple 

[tensor, 

tensor] 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 
int 

out_channels 
₮

 
int 

space_dimesions 
ԍ

 
int 

k 
 

int 

 

GatedgraphConv ᵬ ӈ 74Ȃ 

74 GatedgraphConvᵲ ӎ 

ᵬ   ῏  ӈ  

GatedgraphConv 

̆ᶏ

̆

₮  

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_type 
̆

 
tensor 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

out_channels 
₮

 
int 

num_steps 
̆ ↓

 
int 
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74 GatedgraphConvᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GatedgraphConv 

̆ᶏ

̆

₮  

Attributes 

aggr 
̆ ᶏ

 
string 

n_etypes 
̆

 
int 

bias 
̆

ⱴẒ  
bool 

 

ResGatedgraphConv ᵬ ӈ 75Ȃ 

75 ResGatedgraphConvᵲ ӎ 

ᵬ   ῏  ӈ  

ResGatedgraphConv 
̆ᶏ

̆ ₮

 

Input 

X  tensor 

edge_index  
tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 
int 

out_channels 
₮

 
int 

edge_dim 
̆

 
int 

act 
̆ ₱

 
string 

bias 
̆

ⱴẒ  
bool 

root_weight 

̆

ⱴ⌠

₮Ҭ 

bool 

 

GATConv ᵬ ӈ 76Ȃ 

76 GATConv ᵲ ӎ 

ᵬ   ῏  ӈ  

GATConv 

ⱬ

̆ᶏ

̆ ₮

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTens

or 

size 
̆

 

Tuple [int, 

int] 

get_attention 
̆

ⱬ  
bool 
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76 GATConv ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GATConv 

ⱬ

̆ᶏ

̆ ₮

 

Output 

Y ₮  

tensor 

Tuple 

[tensor, 

tensor] 

attention_weight 
̆ ⱬ

 
tensor 

Attributes 

in_channels 
῀

 

int 

Tuple [int, 

int] 

out_channels 
₮

 
int 

heads 
̆

ⱬ  
int 

concat 

̆

Falsĕ

ⱬ

average ᵬ̆

Truĕ

↕ concat

ᵬ 

bool 

negative_slope 

̆

LeakyReLU

 

float 

feat_drop 
̆

ҡ  
float 

attn_drop 

̆

Ҭ̆

ҩ ԍ

ѿ

ⱬ ҡ

 

float 

bias 
̆

ⱴẒ  
bool 

add_self_loops 

̆

῀ ⱴ

 

bool 

edge_dim 
̆

 
int 

fill_value 

̆ ԍ

 

float 

tensor 

string 

allow_zero_in_degree 

̆ ᾛ

῀ ҹ 0

₮  

bool 

residual 
̆ ᶏ

 
bool 

activation 
̆ ₱

 
string 

 

TransformerConv ᵬ ӈ 77Ȃ 
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77 TransformerConvᵲ ӎ 

ᵬ   ῏  ӈ  

TransformerC

onv 

transformer

̆ᶏ

ȁ

̆ ₮

 

Input 

X  
tensor 

Tuple [tensor, tensor] 

edge_index  
tensor 

SparseTensor 

edge_weight ̆  tensor 

get_attention ̆ ⱬ  bool 

Output 

Y ₮  tensor 

attention_wei

ght 
ⱬ  tensor 

Attributes 

in_channels ῀  
int 

Tuple [int, int] 

out_channels ₮  int 

heads ̆ ⱬ  int 

concat 

̆ Falsĕ

ⱬ average

ᵬ̆ Truĕ ↕

concat ᵬ 

bool 

beta 
̆ betaⱴ Ḥ

Ḥ  
bool 

dropout 

̆ Ҭ̆

ҩ ԍ

ѿ ⱬ ҡ

 

float 

edge_dim ̆  int 

root_weight 
̆

ⱴ⌠ ₮Ҭ 
bool 

bias ̆ ⱴẒ  bool 

 

AGNNConv ᵬ ӈ 78Ȃ 

78 AGNNConvᵲ ӎ 

ᵬ 
  ῏  ӈ  

AGNNC

onv 

῀ ⱬ └

ⱴ ̆

ᶏ ⱴ῏ ԍ

׆̆

ⱬ 

Input 

X  tensor 

edge_index  
tensor 

SparseTensor 

Output Y ₮  tensor 

Attributes 

requires_grad 
̆ beta

ӟ 
bool 

add_self_loops 
̆ ῀

ⱴ  
bool 

beta 
̆ beta

∆ ṿ 
float 

allow_zero_in_degree 
̆ ᾛ ῀

ҹ 0 ₮  
bool 

 

TAGConv ᵬ ӈ 79Ȃ 
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79 TAGConv ᵲ ӎ 

ᵬ   ῏  ӈ  

TAGConv 

ԍ

̆

ӊ

῏

 

Input 

X  tensor 

g 
῀ ̆ edge_indexԋ

ѿ 
Graph 

edge_index ̆ gԋ ѿ 
tensor 

SparseTensor 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

k ̆ k int 

activation ̆ ₱  string 

normalize ̆ ѿ  bool 

bias ̆ ⱴẒ  bool 

 

GINConv ᵬ ӈ 80Ȃ 

80 GINConvᵲ ӎ 

ᵬ   ῏  ӈ  

GINConv 

ԍ

ᵬȂҌ ӊ

῏ ̆ Ғ

ԍ ӊ

῏  

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_weight ̆  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTens

or 

size  
Tuple [int, 

int] 

Output Y ₮  tensor 

Attributes 

nn 

̆ ῀

⌠

₮

 

Model 

eps 
̆∆

 
float 

train_eps 

̆∆

ӟ 

bool 

activation 
̆ ₱

 
string 

aggregation_type ̆  string 

 

GINEConv ᵬ ӈ 81Ȃ 
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81 GINEConvᵲ ӎ 

ᵬ   ῏  ӈ  

GINEConv 

̆ᶏ

ѿ

 

Input 

X  

tensor 

Tuple [tensor, 

tensor] 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_weight 
̆

 
tensor 

size  Tuple [int, int] 

Output Y ₮  tensor 

Attributes 

nn 

῀

⌠ ₮

 

Model 

edge_dim 
̆

 
int 

eps 
̆∆

 
float 

train_eps 

̆∆

ӟ 

bool 

 

ARMAConv ᵬ ӈ 82Ȃ 

82 ARMAConv ᵲ ӎ 

ᵬ   ῏  ӈ  

ARMAConv 

ARMA

̆

ꜚ

̆ ҉

 

Input 

X  tensor 

edge_index  

tensor 

SparseTens

or 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 
int 

out_channels 
₮

 
int 

num_stacks 
̆

 
int 

num_layers ̆  int 

act 
̆ ₱

 
string 

shared_weights 

̆ ҩ

῍֣

 

bool 

dropout ̆ҡ  float 

bias 
̆

ⱴẒ  
bool 

 

SGConv ᵬ ӈ 83Ȃ 
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83 SGConv ᵲ ӎ 

ᵬ   ῏  ӈ  

SGConv 

ᴰ Ҭ

̆

 

ᴰ Ҭ

̆

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTens

or 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

k ̆  int 

cached 

̆

ѿ

 

bool 

add_self_loops 
̆ ⱴ

 
bool 

normalize 
̆ ѿ ₱

 
string 

activation 
̆ ₱

 
string 

bias 
̆ ⱴ

Ẓ  
bool 

allow_zero_in_degr

ee 

̆ ᾛ

῀ ҹ 0

₮  

bool 

 

APPNPConv ᵬ ӈ 84Ȃ 

84 APPNPConv ᵲ ӎ 

ᵬ   ῏  ӈ  

APPNPConv 

ᵌҩ

ᴰ

̆ᶏ

ȁ

̂

̃̆ ₮

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ g

ԋ ѿ 

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

k ̆  int 

alpha ᴰ  float 

edge_drop 

̆

ҡ

 

Float 
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84 APPNPConv ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

APPNPConv 

ᵌҩ

ᴰ

̆ᶏ

ȁ

̂

̃̆ ₮

 

Attributes 

   

cached 

̆

ѿ

ѿ

 

bool 

add_self_loops 
̆

ⱴ  
bool 

normalize 
̆

ѿ  
bool 

 

MFConv ᵬ ӈ 85Ȃ 

85 MFConv ᵲ ӎ 

ᵬ   ῏  ӈ  

MFConv 

№

ᵬ̆ №

̆

№

̆ ԍ№

ȁ

 

№

ᵬ̆ №

̆

№

̆ ԍ№

ȁ

 

Input 

X  

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTens

or 

edge_weight 
̆

 
tensor 

size  
Tuple [int, 

int] 

Output Y ₮  Tensor 

Attributes 

in_channels 
῀

 

Tuple 

[tensor, 

tensor] 

out_channels 
₮

 
int 

max_dgree 

̆

 

int 

bias 
̆

ⱴẒ  
bool 

 

SignedConv ᵬ ӈ 86Ȃ 

86 SignedConvᵲ ӎ 

ᵬ   ῏  ӈ  

SignedConv 

SignedConv≠

ԅ

Ḥ

̆ᶏ

Ҭ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

pos_edge_index  
tensor 

SparseTenso

r 

neg_edge_index  

tensor 

SparseTenso

r 

Output Y ₮  tensor 
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86 SignedConvᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

SignedConv 

SignedConv≠

ԅ

Ḥ

̆ᶏ

Ҭ

 

Attributes 

in_channels 
῀

 

Int 

Tuple [int, 

int] 

out_channels 
₮

 
int 

first_aggr 

̆

ѿ

 

bool 

bias 
̆

ⱴẒ  
bool 

 

DNAConv ᵬ ӈ 87Ȃ 

87 DNAConv ᵲ ӎ 

ᵬ   ῏  ӈ  

DNAConv 

̆

ꜚ

׆̆

ꜚ  

̆

ꜚ

׆̆

ꜚ  

Input 

X  tensor 

edge_index  

tensor 

SparseTenso

r 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

channels 
῀ ₮

 

int 

Tuple [int, 

int] 

groups 
̆

 
Int 

heads 
̆

ⱬ  
int 

dropout 
̆

ҡ  
float 

cached 

̆

ѿ

ѿ

 

bool 

normalize 
̆

ѿ  
bool 

add_self_loops 
̆

ⱴ  
bool 

bias 
̆

ⱴẒ  
bool 

x ῀ ҹ[num_nodes, num_layers, channels]Ȃ 

 

PointConv ᵬ ӈ 88Ȃ 
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88 PointConvᵲ ӎ 

ᵬ   ῏  ӈ  

PointConv 

Ғ ԍ Ԑ

̆

̆Ҍ

Ῥᶭ ԍ

ӊ ῏

̆ ֽ

ԍ

Ḥ

ᵬ 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTenso

r 

pos  

tensor 

Tuple 

[tensor, 

tensor] 

Output Y ₮  tensor 

Attributes 

local_nn 

̆

 

Model 

global_nn 

̆

 

Model 

add_self_loops 
̆

ⱴ  
bool 

 

GMMConv ᵬ ӈ 89Ȃ 

89 GMMConv ᵲ ӎ 

ᵬ   ῏  ӈ  

GMMConv 

≠

ӟ ҩ

Ȃ ֓

ᾛ

ꜚ ׆̆

Ҭ

Ḥ  

Input 

X  
tensor 

Tuple [tensor, tensor] 

pseudo ̆ᴺ  tensor 

g ̆ gԋ ѿ Graph 

edge_index 
῀ ̆ edge_indexԋ

ѿ 

tensor 

SparseTensor 

size ̆  Tuple [int, int] 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  
int 

Tuple [int, int] 

out_channels ₮  int 

dim ᴺ  int 

k ̆  int 

separate_gaussi

ans 

̆ҹ ῀ ₮

ӟ GMM 
bool 

aggr ̆ ᶏ  string 

root_weight 
̆

ⱴ⌠ ₮Ҭ 
bool 

coord_dim ᴺ  int 

residual ̆ ᶏ  bool 

bias ̆ ⱴẒ  bool 

allow_zero_in_

degree 

̆ ᾛ ῀ ҹ 0

₮  
bool 

 

SplineConv ᵬ ӈ 90Ȃ 

 



T/AI 1 15.3ð2024 

44 

90 SplineConvᵲ ӎ 

ᵬ   ῏  ӈ  

SplineConv 

ᶏ B-spline ₱

҉

ᵬȂ׆ Ҭ

ӊ

῏ ̆ᾛ ӟ

ӊ

῏  

ᶏ B-spline ₱

҉

ᵬȂ׆ Ҭ

ӊ

῏ ̆ᾛ ӟ

ӊ

῏  

Input 

X  
tensor 

Tuple [tensor, 

tensor] 

edge_index  
tensor 

SparseTensor 

size ̆  Tuple [int, int] 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  
int 

Tuple [int, int] 

out_channels ₮  int 

dim ᴺ  int 

kernel_size  
int 

List [int]  

is_open_spline 

̆

҉ᶏ B

 

bool 

degree ̆B  int 

aggr 
̆ ᶏ

 
string 

root_weight 

̆

ⱴ⌠

₮Ҭ 

bool 

bias 
̆ ⱴẒ

 
bool 

 

NNConv ᵬ ӈ 91Ȃ 

91 NNConv ᵲ ӎ 

ᵬ   ῏  ӈ  

NNConv 

ԍ

ᵬ̆

ꜚ

ӟ ҩ

 

Input 

X  
tensor 

Tuple [tensor, 

tensor] 

g 
῀ ̆ edge_indexԋ

ѿ 
Graph 

edge_index ̆ gԋ ѿ 
tensor 

SparseTensor 

size ̆  Tuple [int, int] 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  
int 

Tuple [int, int] 

out_channels ₮  Int 

nn 
̆

 
Model 

aggr ̆ ᶏ  string 

root_weight 
̆

ⱴ⌠ ₮Ҭ 
bool 

residual ̆ ᶏ  bool 

bias ̆ ⱴẒ  bool 

 

CGConv ᵬ ӈ 92Ȃ 
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92 CGConv ᵲ ӎ 

ᵬ   ῏  ӈ  

CGConv 

ᵣ

̆

ᵣ Ҭ

῏

ץ

̆≠

ᵬ

ҩ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  

int 

Tuple [int, 

int] 

edge_dim 
̆

 
Int 

aggr 
̆ ᶏ

 
string 

batch_norm 
̆ ᶏ

ѿ  
bool 

bias 
̆ ⱴ

Ẓ  
bool 

 

EdgeConv ᵬ ӈ 93Ȃ 

93 EdgeConvᵲ ӎ 

ᵬ   ῏  ӈ  

EdgeConv 

ѿ Ԑ

ꜚ

̆

ꜚ

ӊ

῏ ̆

≠ ֓

ҩ

Ḥ ̆

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

Output Y ₮  

tensor 

Tuple 

[tensor, 

tensor] 

Attributes 

nn 

̆

ұ

 

Model 

in_channels ῀  int 

out_channels ₮  int 

batch_norm 
̆ ᶏ

ѿ ₱  
bool 

bias 
̆ ⱴ

Ẓ  
bool 

aggr 
̆ ᶏ

 
string 

allow_zero_in_degree 

̆ ᾛ

῀ ҹ 0

₮  

bool 
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DynamicEdgeConv ᵬ ӈ 94Ȃ 

94 DynamicEdgeConvᵲ ӎ 

ᵬ   ῏  ӈ  

DynamicEdgeConv 

ѿ Ԑ

ꜚ

̆

ꜚ

ӊ

῏ ̆

≠ ֓

ҩ

Ḥ ̆

Ȃ ᶏ

Ҭ

ꜚ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

batch 

̆ ̆

ҩ №

ѿҩ  

tensor 

Output Y ₮  tensor 

Attributes 

nn 
ұ

Ȃ 
Model 

k  int 

aggr 
̆ ᶏ

 
string 

num_workers 
̆k-NN

 
int 

 

XConv ᵬ ӈ 95Ȃ 

95 XConv ᵲ ӎ 

ᵬ   ῏  ӈ  

XConv 

X

҉

̆ ԐҬ

ҩ

̆ ῒ

⌠

ҬȂ ̆

≠ ֓

׆̆

ԐҬ

ӊ

῏  

Input 

X  tensor 

pos  tensor 

batch 
̆ ѿҩ

 

tensor 

Tuple 

[tensor, 

tensor] 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

kernel_size 

̆

ῤ  

int 

hidden_channel 
̆

 
int 

dilation 
̆

 
int 

bias 
̆ ⱴ

Ẓ  
bool 

num_workers 
̆k-NN

 
int 

 

PPFConv ᵬ ӈ 96Ȃ 
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96 PPFConvᵲ ӎ 

ᵬ   ῏  ӈ  

PPFConv 

ѿ ғ

3D Ԑ

̆ᶏ

≠

ԐҬ

Ḥ ̆

Ԑ ᴋⱵҬ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

pos  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTen

sor 

normal  

tensor 

Tuple 

[tensor, 

tensor] 

Output Y ₮  tensor 

Attributes 

local_nn 

̆

 

Model 

global_nn 

̆

 

Model 

add_self_loops 
̆ ⱴ

 
bool 

 

FeatStConv ᵬ ӈ 97Ȃ 

97 FeaStConvᵲ ӎ 

ᵬ   ῏  ӈ  

FeaStConv 

῀

Ḥ ꜚ

Ȃ ֓

ץ

῀ ’

׆̆

ᶏ

Ҍ

№

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  
tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  

int 

Tuple [int, 

int] 

out_channels ₮  int 

heads 
̆ ⱬ

 
int 

add_self_loops 
̆ ⱴ

 
bool 

bias 
̆ ⱴ

Ẓ  
bool 

 

HypergraphConv ᵬ ӈ 98Ȃ 
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98 HypergraphConvᵲ ӎ 

ᵬ   ῏  ӈ  

HypergraphConv 

῀

̆ ԍ

└

׆̆

Ҭ

ӊ ῏

 

Input 

X  tensor 

hyperedge_index  tensor 

hyperedge_weight 
̆

 
tensor 

num_edges ̆  int 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

use_attention 
̆ ᶏ

ⱬ └ 
bool 

attention_mode 
̆

ⱬ └  
string 

heads 
̆ ⱬ

 
int 

concat 

̆

ⱬ └ ұ

̆ ↕

 

int 

negative_slope 
LeakyReLU  

float 

dropout ̆ҡ  float 

bias 
̆ ⱴ

Ẓ  
bool 

 

LEConv ᵬ ӈ 99Ȃ 

99 LEConv ᵲ ӎ 

ᵬ   ῏  ӈ  

LEConv 

ҩ ҉

ᵬ̆

└ⱴ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  
tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

bias 
̆ ⱴ

Ẓ  
bool 

 

PNAConv ᵬ ӈ 100Ȃ  
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100 PNAConv ᵲ ӎ 

ᵬ   ῏  ӈ 
 

PNAConv 

Ḥ Ȃ≠

₱

ҍ

ץ̆

 

Input 

X  tensor 

edge_index  
tensor 

SparseT

ensor 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

aggr ₱  
List 

[string] 

scalers ⱳ  
List 

[string] 

deg 

̆ Ҭ

̆ᶫ

ѿ  

tensor 

delta ̆ ↕ ῏  float 

edge_dim ̆  int 

act ̆ ₱  string 

tower ̆  int 

pre_layers ̆ ӊ╠  int 

post_layers ̆ ӊ  int 

train_norm 
̆ ↕

 
bool 

residual ̆ ⱴ  bool 

dropout ̆ҡ  float 

divided_Input 
̆ ῀

ӊ ⅞№ 
bool 

 

ClusterGCNConv ᵬ ӈ 101Ȃ 

101 ClusterGCNConv ᵲ ӎ 

ᵬ   ῏  ӈ  

ClusterGCNConv 

№

ҩ

̂cluster̃ ̆

ҩ

҉

GCN

׆̆ ⁞

ῤ

 

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

diag_lambda 
̆

ṿ 
Float 

add_self_loops 
̆ ⱴ

 
bool 

bias 
̆ ⱴ

Ẓ  
bool 
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GENConv ᵬ ӈ 102Ȃ 

102 GENConv ᵲ ӎ 

ᵬ   ῏  ӈ  

GENConv 

ᶏ ѿ ↓ ӟ

₱

ӊ ᴰ

Ȃ ֓ ₱

ꜚץ ץ

Ҍ

№  

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

edge_index  

tensor 

SparseTen

sor 

size ̆  
Tuple [int, 

int] 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

aggr ̆ ᶏ  string 

t 
̆softmax ∆

Ȃ 
float 

learn_t 
̆softmax

ӟ 
bool 

expansion 
̆MLPҬ

 
int 

p 
̆ⱳ ṿ ∆

ⱳ ṿ 
float 

learn_p 
̆ⱳ ṿ

ҹꜚ ӟ 
bool 

msg_norm 
̆ ᶏ ѿ

 
bool 

learn_msg_scale 
̆ ѿ ᶛ

ӟ 
bool 

normalize ѿ  string 

bias ̆ ⱴẒ  bool 

edge_dim ̆  int 

num_layers ̆  int 

eps 
̆ ₱

epsilonṿ 
float 

 

GCNIIConv ᵬ ӈ 103Ȃ 

103 GCNIIConvᵲ ӎ 

ᵬ   ῏  ӈ  

GCNIIConv 

≠

̆

₱

Ḥ ᴰ

Ȃ׆ ӟ

 

Input 

X  tensor 

X0 ∆  tensor 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

g 
῀ ̆

edge_indexԋ ѿ 
Graph 

edge_weight ̆  tensor 
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103 GCNIIConvᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GCNIIConv 

≠

̆
₱

Ḥ ᴰ Ȃ׆
ӟ

 

Output Y ₮  Tensor 

Attributes 

channels 
῀/ ₮

 
int 

alpha 
∆

 
float 

theta 
̆ ᴍ

 
float 

layer 
̆ Ҭ

 
int 

shared_weights 

̆῍֣

∆

 

bool 

activation 
̆ ₱

 
string 

bias 
̆ ⱴẒ

 
bool 

allow_zero_in_degre

e 

̆ ᾛ ῀

ҹ 0 ₮  
bool 

cached 

̆

ѿ

ѿ

 

bool 

normalize 

̆ ⱴ

ѿ

 

bool 

add_self_loops 
̆ ⱴ

 
bool 

 

WLConv ᵬ ӈ 104Ȃ 

104 WLConv ᵲ ӎ 

ᵬ   ῏  ӈ  

WLConv 

Weisfeiler Lehman

̆ ҩ

ῒ ᶏ

WL

̆

ᵬ

 

Input 

X  tensor 

edge_index  
tensor 

SparseTensor 

Output Y ₮  tensor 

 

FiLMConv ᵬ ӈ 105Ȃ 
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105 FiLMConvᵲ ӎ 

ᵬ   ῏  ӈ  

FiLMCon

v 

ᴰ

ᵬҬ ῀ԅ

FiLM └̆

ҩ

ץ̆└ ⁞

׆̆

ⱬ

ⱬ 

Input 

X  
tensor 

Tuple [tensor, 

tensor] 

edge_index  
tensor 

SparseTensor 

edge_type ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

num_relation ̆῏  int 

nn 
̆

 
Model 

act ̆ ₱  Model 

aggr 
̆ ᶏ

 
string 

 

SuperGATConv ᵬ ӈ 106Ȃ 

106 SuperGATConvᵲ ӎ 

ᵬ   ῏  ӈ  

SuperGATConv 

 

≠ ⱬ └

ӊ ῏

ץ̆ ҩ

ҍῒ ӊ

Ȃ ̆≠

ӟ

ӟ

ӈ ̆ᶏ

 

Input 

X  tensor 

edge_index  
tensor 

SparseTensor 

neg_edge_index  
tensor 

SparseTensor 

batch 
̆ ѿҩ

 
tensor 

Output Y ₮  tensor 

Attributes 

 

in_channels ῀  int 

out_channels ₮  int 

heads 
̆ ⱬ

 
int 

concat 

̆

Falsĕ

ⱬ average

ᵬ̆ Truĕ

↕ concat ᵬ 

bool 

negative_slope 
̆

LeakyReLU  
float 

dropout ̆ҡ  float 

bias 
̆ ⱴẒ

 
bool 

add_self_loops ̆ ⱴ  bool 

attention_type 
̆ ⱬ └

 
string 

neg_sample_ratio 
̆

ҍ ӊ  
float 
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106 SuperGATConvᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

SuperGATConv 

≠ ⱬ └

ӊ ῏

ץ̆ ҩ

ҍῒ ӊ

Ȃ ̆≠

ӟ

ӟ

ӈ ̆ᶏ

 

Attributes 

edge_sample_rati

o 

̆ Ҭ

ԍ ᶛ 
Float 

is_undirected 

̆ ῀

Ȃ

₮̆↕

ᶏ ῀ ꜚ

 

bool 

 

CFConv ᵬ ӈ 107Ȃ 

107 CFConv ᵲ ӎ 

ᵬ   ῏  ӈ  

CFConv 

ᶏ ӟ

₱ ӊ

ԑᵬ ̆

ᵝ

⌠ѿҩ

₱ Ҭ̆

֓

ᴪ ӊ

ᵝ ץ̆

№

 

Input 

X  tensor 

g 
῀ ̆

edge_indexԋ ѿ 
Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight ῀  tensor 

Output Y ₮  tensor 

Attributes 

in_channels 
῀

 
int 

edge_dim  int 

hidden_channels  int 

out_channels ₮  int 

 

DOTGATConv ᵬ ӈ 108Ȃ 

108 DOTGATConvᵲ ӎ 

ᵬ   ῏  ӈ  

DOTGATConv 

GATҬ

ⱬ

 

Input 

 

X  

tensor 

Tuple [tensor, 

tensor] 

g 
῀ ̆

edge_indexԋ ѿ 
Graph 

edge_index ̆ gԋ ѿ 
tensor 

SparseTensor 

get_attention 
̆

ⱬṿ 
bool 

Output Y ₮  tensor 

Attributes 

in_channels ῀  
int 

Tuple [int, int] 

out_channels ₮  int 

num_heads Ҭ  int 

bias Ẓ  bool 

allow_zero_in

_degree 

̆ ᾛ ῀

ҹ 0 ₮  
bool 
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RGCNConv ᵬ ӈ 109Ȃ 

109 RGCNConvᵲ ӎ 

ᵬ   ῏  ӈ  

RGCNConv 

≠ ῏

׆̆

ҬҌ

῏ Ḥ  

Input 

X  

tensor 

Tuple [tensor, 

tensor] 

g ῀ ̆ edge_indexԋ ѿ Graph 

edge_index ̆ gԋ ѿ 
tensor 

SparseTensor 

edge_type ̆ѿ  tensor 

norm 
̆ ṿ ѿ

 

tensor 

 

is_sorted 
̆ ῀

ῒ  
bool 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

num_relations ῏  int 

num_bases 

̆ № ↕

̆NoneҹҌᶏ ↕

 

int 

num_blocks 

̆ № ↕

̆NoneҹҌᶏ ↕

 

int 

aggr ̆ ᶏ  string 

root_weight 
̆

ⱴ⌠ ₮Ҭ 
bool 

bias ̆ ⱴẒ  bool 

activation ̆ ₱  string 

add_self_loop

s 
̆ ⱴ  bool 

dropout ̆ҡ  float 

layer_norm ̆ ѿ  bool 

 

HANConv ᵬ ӈ 110Ȃ 

110 HANConv ᵲ ӎ 

ᵬ   ῏  ӈ  

HANConv 

ᶏ ⱬ └ ᾝ

ꜚ

ӊ ῏ ̆

≠ ֓

 

Input 

X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ  

Dict [string, 

tensor] 

g 
῀ ̆

edge_index_dictԋ ѿ 
Graph 

edge_index_dict 
ῖ̆ g

ԋ ѿ 

Dict [Tuple 

[string, string, 

string], 

tensor]  

Dict [Tuple 

[string, string, 

string], 

SparseTensor]  
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110 HANConv ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

HANConv 

ᶏ ⱬ └ ᾝ
ꜚ

ӊ ῏ ̆
≠ ֓

 

Input get_attention 

̆

ӈ

ⱬ  

Bool 

Output Y ₮  
Dict [string, 

tensor] 

Attributes 

in_channels ῀  
int 

Dict [string, 

int] 

out_channels ₮  int 

metadata 

ᾝ ̆ ѿ

ҩ ұ↓ ₮

ѿҩ ұ҈ᾝ

↓ ₮  

Tuple [List 

[string]̆ List 

[Tuple [string, 

string, 

string]]] 

heads ̆ ⱬ  int 

negative_slop

e 

̆

LeakyReLU  
float 

dropout ̆ҡ  float 

 

HGTConv ᵬ ӈ 111Ȃ 

111 HGTConv ᵲ ӎ 

ᵬ   ῏  ӈ  

HGTConv 

transformer

̆ ⱬ └

ꜚ

ӊ ῏ ̆

≠ ֓

 

Input 

X  Dict [string, tensor] 

g 

῀ ̆
edge_index_dict

ԋ ѿ 

Graph 

edge_index_dict 
ῖ̆

gԋ ѿ 

Dict [Tuple [string, 

string, string], 

tensor]  

Dict [Tuple [string, 

string, string], 

SparseTensor]  

node_type 
̆ѿ

 
tensor 

edge_type 
̆ѿ

 
tensor 

is_sorted 

̆ ῀

ῒ  

bool 

Output Y ₮  Dict [string, tensor] 

Attributes 

in_channels ῀  
int 

Dict [string, int] 

out_channels ₮  int 

metadata 

̆

ᾝ ̆ ѿ

ҩ ұ↓

₮

ѿҩ ұ҈

ᾝ ↓ ₮

 

Tuple [List [string], 

List [Tuple [string, 

string, string]]] 

heads 
̆

ⱬ  
int 
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111 HGTConv ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

HGTConv 

transformer

̆

ⱬ └ ꜚ

ӊ

῏

̆ ≠

֓

 

Attributes 

group 

̆ Ҍ

῏ ֟

῀№

 

string 

num_ntypes 
̆

 
int 

num_etypes 
̆

 
int 

dropout ̆ҡ  float 

layer_norm 
̆

ѿ  
bool 

 

MetaPath2Vec ᵬ ӈ 112Ȃ 

112 MetaPath2Vecᵲ ӎ 

ᵬ   ῏  ӈ  

MetaPath2Vec 

ᾝ

῀ ӟ ̆≠

֓῏

↓Ȃ ̆

ᶏ ԍ ӟ

̆

Word2Vec̆ ӟ

Ḡץ ̆῀

῀ Ҭ ᵌ

ᵌ  

Input 

node_type ῀

 

string 

batch 

̆

῀

 

tensor 

Output Y 

₮

̂

῀̃ 

tensor 

Attributes 

edge_index_dict ῖ̆ g

ԋ ѿ 

Dict [Tuple 

[string, string, 

string], 

tensor]  

Dict [Tuple 

[string, string, 

string], 

SparseTensor] 

g 

῀ ̆
edge_index_di

ctԋ ѿ 

Graph 

embedding_dim 
῀

 
int 

metapath ᾝ  

List [Tuple 

[string, string, 

string]] 

walk_length  int 

context_size 
ᶛ ҉Ҋ

 
int 

walks_per_node 

̆ ԍ

ҩ

 

int 

num_negative_sample

s 

̆ ԍ

ҩ ᶛ̆

 

int 
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112 MetaPath2Vecᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

MetaPath2Vec 

ᾝ

῀ ӟ

̆≠ ֓

῏

↓Ȃ

̆ ᶏ ԍ

ӟ

̆

Word2Vec̆

ӟ ῀̆ 

Ḡץ ῀

Ҭ ᵌ

ᵌ  

Attributes 

num_nodes_dict 
̆ ῖ̆Ḡ

 

Dict 

[string, 

int] 

sparse 

̆ ᴰ ̆

ҹ

 

bool 

 

HERec ᵬ ӈ 113Ȃ 

113 HERec ᵲ ӎ 

ᵬ   ῏  ӈ  

HERec 

≠ ѿҩ֜ԑ

ӟ ̆

֜ ̆

֟ץ ⱴ‰

-

Ȃ ̆HERec

≠ ֓

ץ̆

‰  

Input 

X  
Dict [string, 

tensor] 

edge_index_dict  

Dict [Tuple 

[string, 

string, 

string], 

tensor] 

Dict [Tuple 

[string, 

string, 

string], 

SparseTens

or] 

g 
῀ ̆

edge_index_dictԋ ѿ 
Graph 

node_type  tensor 

edge_type  tensor 

Output Y ₮  tensor 

Attributes 

embedding_node_typ

e 

ᾝ ҉ ѿ

 
string 

embedding_dim ῀  int 

metapath ᾝ  

List [Tuple 

[string, 

string, 

string]] 

walk_length  int 

context_size ᶛ ҉Ҋ  int 

walks_per_node 
ԍ ҩ

 
int 

num_negative_sample

s 

ԍ ҩ ᶛ̆

 
int 

 

SetTransformerEncoder ᵬ ӈ 114Ȃ  
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114 SetTransformerEncoderᵲ ӎ 

ᵬ   ῏  ӈ  

SetTransformerEncoder 

ԍ ⱬ

└ Ҍ

 

Input 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

X ῀  tensor 

Output Y ₮  tensor 

Attributes 

d_model  int 

n_heads ⱬ  int 

d_heads 
ҩ ⱬ

 
int 

d_ff FFN  int 

n_layers ̆  int 

block_type 

̆ SAB

ISAB

 

string 

m 

̆Induced

̂

ISAB

̃ 

int 

dropout 
̆ ҩ

dropout  
float 

dropout_head 
̆ ⱬ

dropout  
float 

 

SetTransformerDecoder ᵬ ӈ 115Ȃ 

115 SetTransformerDecoderᵲ ӎ 

ᵬ   ῏  ӈ  

SetTransformerDecoder 

ԍ ⱬ

└ Ҍ

 

Input 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

X ῀  tensor 

Output Y ₮  tensor 

Attributes 

d_model  int 

num_heads ⱬ  int 

d_head 
ҩ ⱬ

 
int 

d_ff FFN  int 

n_layers ̆  int 

k 
PMA Ҭ

 
int 

dropout 
̆ ҩ

dropout  
float 

dropout_head 
̆ ⱬ

dropout  
float 

 

GeomConv ᵬ ӈ 116Ȃ 
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116 GeomConvᵲ ӎ 

ᵬ   ῏  ӈ  

GeomConv 

₃ᵥ

̆≠

Ҭ

₃ᵥḤ ̆

ľ

Ŀᴰ

ҡ Ḥ

 

Input 
X  tensor 

g ῀  Graph 

Output Y 
₮ ̂

̃ 
tensor 

Attributes 

in_channels 
̆ ῀

 
int 

out_channels ̆ ₮ ≢ int 

hidden_channels 
̆

 
int 

num_divisions  int 

dropout dropout  float 

num_heads_layer_one 
ѿ GAT

ⱬ  
int 

num_heads_layer_tw

o 

ԋ GAT

ⱬ  
int 

layer_one_ggcn_merg

e ᵬ 
string 

layer_one_channel_m

erge 

ⱬ

ᵬ 
string 

layer_two_ggcn_merg

e ᵬ 
string 

layer_two_channel_m

erge 

ⱬ

ᵬ 
string 

 

EGNNConv ᵬ ӈ 117Ȃ 

117 EGNNConvᵲ ӎ 

ᵬ   ῏  ӈ  

EGNNConv 

̆ᶏ

ȁ

ȁ

̂

̃̆ ₮

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

coord_feat 
 

tensor 

edge_weight 
̆

 
tensor 

Output 

Y ₮  tensor 

coord_feat_out 
₮ 

tensor 

Attributes 

in_channels ῀  int 

hidden_channels  int 

out_channels ₮  int 

edge_dim 
̆

 
int 

 

TWIRLSConv ᵬ ӈ 118Ȃ 
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118 TWIRLSConvᵲ ӎ 

ᵬ   ῏  ӈ  

TWIRLSConv 

ԍ ף

ⱴ ԋ

ӗ

̆ᶏ

̆ ₮

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels  int 

prop_step ᴰ  int 

num_mlp_before 
ᴰ ╠

 
int 

num_mlp_after 
ᴰ

 
int 

normalize 
ῤ

 
string 

precond 

ᶏ

ѿ

 

bool 

alp 
ף

 
float 

lam 

ῃ Ḥ

Ḥ

 

float 

attention 
ᴰ Ҭ

ⱴ ⱬ  
bool 

tau ₱  float 

T ₱  float 

p ₱  float 

use_eta 

ⱬ

ҩ ҉ ⱴ

ӟ  

bool 

attn_bef 
ᴰ ӊ╠

ⱴ ⱬ  
bool 

dropout 
ҡ

 
float 

attn_dropout 
ⱬṿ ҡ

 
float 

inp_dropout 
῀ ҡ

 
float 

 

GDO ᵬ ӈ 119Ȃ 
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119 GDO ᵲ ӎ 

ᵬ   ῏  ӈ 
 

GDO 

№

׆̆

Ҭ

῍

̆ᶏ

̆ ₮

̂

῀̃ 

Input 

X  

tensor 

Tuple 

[tensor

, 

tensor] 

g ῀ ̆ edge indexԋ ѿ Graph 

edge_index ̆ gԋ ѿ tensor 

edge_weight ̆  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

cached 
̆ ѿ ѿ

 
bool 

add_self_loops ̆ ῀ ⱴ  bool 

 

Shift-GCNConv ᵬ ӈ 120Ȃ 

120 Shift-GCNConv ᵲ ӎ 

ᵬ   ῏  ӈ  

Shift-GCNConv 

ᶏ ᵝ

+1 1

̆

ᶏ

̆

₮  

Input 

X  

tensor 

Tuple 

[tensor, 

tensor] 

A 
῀

 
tensor 

edge_index 
̆ A ԋ

ѿ 

tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  

int 

Tuple [int, 

int] 

out_channels ₮  int 

global 
̆

ῃ ᵝ ᵬ 
bool 

bias 
̆ ⱴ

Ẓ  
bool 

 

Shift-GCNConv ᴺף 121Ȃ 

121 Shift-GCNConvT ש  

 Shift-GCNConv   

1.  ῀̔in_channels, out_channels, X, A,global̆ bias  

2.  ₮̔Y  

3.  if in_channels != out_channels:  

4.  

 self.down = nn.Sequential( 

  nn.Conv2d(in_channels, out_channels, kernel_size=1, 

   W_init=nn.initializers.XavierNormal(),  

   b_init='zeros', data_format='channels_first'), 

  nn.BatchNorm2d(out_channels, gamma_init=nn.initializers.Constant(1), 

   data_format='channels_first') 

  ) 

῀ ₮

Ҍ ̆

̂1 1 ̃ 
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121 Shift-GCNConvT ש ̂ ̃ 

 Shift-GCNConv   

5.  

 self.down = nn.Sequential( 

  nn.Conv2d(in_channels, out_channels, kernel_size=1, 

   W_init=nn.initializers.XavierNormal(),  

   b_init='zeros', data_format='channels_first'), 

  nn.BatchNorm2d(out_channels, gamma_init=nn.initializers.Constant(1), 

   data_format='channels_first') 

  ) 

῀ ₮

Ҍ ̆

̂1 1 ̃ 

6.  else:  

7.   self.down = lambda x: x  

8.  index_array_in=np.empty(in_channels).astype(np.int) ӈ  

9.  index_array_out=np.empty(out_channels).astype(np.int) ӈ  

10.  if global: 
ῃ ᵝ ̆

ᵝ  

11.   for j in range(in_channels): 

ῃ ᵝ ̆

ᵝ  

12.  
  index_array_in[in_channels + j] = (in_channels + j +  

        j*in_channels)%(in_channels) 

13.   for j in range(out_channels): 

14.  
  index_array_out[out_channels + j] = (out_channels + j -  

        j*out_channels)%(out_channels) 

15.  
 self.shift_in =  

  nn.Parameter(torch.from_numpy(index_array),requires_grad=False) 

16.  
 self.shift_out =  

  nn.Parameter(torch.from_numpy(index_array),requires_grad=False) 

17.   

18.  else: 
ᵝ ̆

ᵝ  

19.   A[A==0] = 0 

ᵝ ̆

ᵝ  

ѿ

ᵝ ᵬ 

20.   A[A!=0] = 1 

21.   partition = np.sum(A[i]) 

22.   channel_per_partition_in = in_channels//partition 

23.   channel_per_partition_out = out_channels//partition 

24.   current_A = A[0] 

25.   current_A[0] = 0 

26.   neighbors = np.nonzero(current_A)[0] 

27.   for j in range(int(partition)): 

28.    if j == 0: 

29.  

   index_array_in[int(channels):int(channels +  

    channel_per_partition_in)] = np.arange(channels,channels +  

    channel_per_partition_in).astype(np.int) 

30.  

   index_array_out[int(channels):int(channels +  

    channel_per_partition_out)] = np.arange(channels,channels +  

    channel_per_partition_out).astype(np.int) 

31.    else: 

32.  

   index_array_in[int(channels + j*channel_per_partition_in) :  

    int(channels + (j+1)*channel_per_partition_in)] =  

    np.arange(neighbors[j-1]*channels +  

    j*channel_per_partition_in, neighbors[j-1]*channels +  

    (j+1)*channel_per_partition_in).astype(np.int) 

33.  

index_array_out[int(channels + j*channel_per_partition_out) :  

    int(channels + (j+1)*channel_per_partition_out)] =  

    np.arange(neighbors[j-1]*channels +  

    j*channel_per_partition_out, neighbors[j-1]*channels +  

    (j+1)*channel_per_partition_out).astype(np.int) 
 

34.  
self.shift_in =  

  nn.Parameter(torch.from_numpy(index_array_in),requires_grad=False) 
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121 Shift-GCNConvT ש ̂ ̃ 

 Shift-GCNConv   

35.  
 self.shift_out =  

  nn.Parameter(torch.from_numpy(index_array_out),requires_grad=False)  

36.  X = torch.index_select(X, 1, self.shift_in) 

37.    

38.  if bias: ⱴẒ  

39.  

 self.linear_bias = nn.Parameter(torch.zeros(1, 1, out_channels,  

       requires_grad=True, device='cuda'),  

       requires_grad=True) 
ⱴẒ  

ԋ ᵝ ᵬ 
40.   X = X+self.linear_bias 

41.  X = torch.index_select(X, 1, self.shift_out) 

42.  X = X + down(X)  

43.  Y = relu(X)  

44.  return Y  

 

7.2.3   

ᾛ ̆ ≢ Ḥ ̆ ԍ № ȁ

῀ȁ ᴋⱵȂ Һ №ҹ ῃ ң Ȃ 

a) ̔ Ҋ ̆ ᵌԍ Ҭ Ȃ 

b) ῃ ̔ῃ ̆Ӟ ҹ ₮ ̆ ᶫ ҩ Ȃῃ ↓Ҍ

̆ᶏ ↓ Ҍᴪ ₮Ȃ 

ᵬ ӈΐᵣ 122 ~ 143Ȃ 

ASA_pool ᵬ ӈ 122Ȃ 

122 ASA_poolᵲ ӎ 

ᵬ   ῏  ӈ  

ASA_pool 

 

Input 

X  tensor 

g 
῀ ̆ edge_indexԋ

ѿ 

Graph 

BatchGraph 

edge_index ̆ gԋ ѿ 
tensor 

SparseTensor 

edge_weight ̆  tensor 

batch 
̆ ѿҩ

 
tensor 

Output 

Y  tensor 

edge_index  tensor 

edge_weight ̆  tensor 

batch  tensor 

perm 
Ḡ ╠ Topk

 
tensor 

Attributes 

in_channels 
ҩ ῀

 
int 

ratio  float 

GNN 
̆ᶏ ῤ

 
Model 

dropout 
̆ ѿ ⱬ

ҡ  
float 

negative_slope 
̆ LeakyReLU

 
float 

add_self_loops ̆ ⱴ  bool 

 

edge_pool ᵬ ӈ 123Ȃ 
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123 edge_poolᵲ ӎ 

ᵬ   ῏  ӈ  

edge_pool 

≠ №

 

Input 

X  tensor 

g 
῀ ̆

edge_indexԋ ѿ 
Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

batch 

̆ ԍ

ҩ № ѿ

ҩ  

tensor 

Output 

Y  tensor 

edge_index  tensor 

batch 

̆ ԍ

ҩ № ѿ

ҩ  

tensor 

Attributes 

in_channels ῀  int 

edge_score_method 

̆ ԍ׆

№ №

₱  

string 

dropout ̆ҡ  float 

add_to_edge_score 
̆ ⱴ⌠

№ ҉ ѿҩṿ 
float 

 

SAG_pool ᵬ ӈ 124Ȃ 

124 SAG_poolᵲ ӎ 

ᵬ   ῏  ӈ  

SAG_pool 

№

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

edge_weight 
̆

 
tensor 

batch 
̆ ѿҩ

 
tensor 

attn 

̆ ҩ

ᶫ ̆

ᴪ

ⱬ№ ̆

Ҍ ᶏ

 

tensor 

Output 

Y  tensor 

edge_index  tensor 

edge_weight 
 

tensor 
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124 SAG_poolᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

SAG_pool 

№

 

Output 

Batch 
 

Tensor 

perm 

Ḡ

╠ Topk

 

tensor 

score[perm] 
Topk №

 
tensor 

Attributes 

in_channels 
ҩ ῀

 
float 

ratio  float 

GNN 

ԍ

№

 

Model 

min_score 
̆

№ 
float 

multiplier 

̆

ӗץ

 

float 

nonlinearity 
̆ᶏ

₱  
string 

 

TopK_pool ᵬ ӈ 125Ȃ 

125 TopK_poolᵲ ӎ 

ᵬ   ῏  ӈ  

TopK_pool 
Top-k

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

edge_weight 
̆

 
tensor 

batch 
̆ ѿҩ

 
tensor 

attn 

̆ ҩ

ᶫ ̆

ᴪ

ⱬ№ ̆

Ҍ ᶏ

 

tensor 

Output 

Y 
῀ 

tensor 

edge_index  tensor 

edge_weight 
 

tensor 

batch 
 

tensor 
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125 TopK_poolᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

TopK_pool 
Top-k

 

Output 

perm 

Ḡ

╠ Topk

 

Tensor 

score 
Topk №

 
tensor 

Attributes 

in_channels 
ҩ ῀

 
float 

ratio  float 

GNN 

ԍ

№

 

Model 

min_score 
̆

№ 
float 

multiplier 

̆

ӗץ

 

float 

nonlinearity 
̆ᶏ

₱  
string 

 

average_pool ᵬ ӈ 126Ȃ 

126 average_poolᵲ ӎ 

ᵬ   ῏  ӈ  

average_pool 

ӈ

 

Input 

X  tensor 

g ῀  Graph 

cluster 
̆ ѿҩ

 
tensor 

Output g ₮  Graph 

 

max_pool ᵬ ӈ 1267Ȃ 

127 max_poolᵲ ӎ 

ᵬ   ῏  ӈ  

max_pool 

Ạ

̆

ѿ ῤ

ӈ̆

ᵝ

 

Input 

X  tensor 

g ῀  Graph 

cluster 
̆ ѿҩ

 
tensor 

Output g ₮  Graph 

 

min_pool ᵬ ӈ 128Ȃ 
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128 min_poolᵲ ӎ 

ᵬ   ῏  ӈ  

min_pool 

Ạ

̆

ѿ ῤ

ӈ̆

ᵝ

 

Input 

X  tensor 

g ῀  Graph 

cluster 
̆ ѿҩ

 
tensor 

Output g ₮  Graph 

 

sum_edges ᵬ ӈ 129Ȃ 

129 sum_edgesᵲ 

ᵬ   ῏  ӈ  

sum_edges 

̆

ľ Ŀ

 

Input X  tensor 

Output graph_attr  tensor 

 

max_edges ᵬ ӈ 130Ȃ 

130 max_edgesᵲ 

ᵬ   ῏  ӈ  

max_edges 

̆

ľ Ŀ

 

Input X  tensor 

Output graph_attr  tensor 

 

avg_edges ᵬ ӈ 131Ȃ 

131 avg_edgesᵲ 

ᵬ   ῏  ӈ  

avg_edges 

̆

ľ Ŀ

 

Input X  tensor 

Output graph_attr  tensor 

 

topk_nodes ᵬ ӈ 132Ȃ 

132 topk_nodesᵲ 

ᵬ   ῏  ӈ  

topk_nodes ҉ top-k

 

Input 

X ῀  tensor 

k topk  int 

sortby 

ᶭ

Ȃ ҹ null

-1̆↕

 

int 

Output graph_attr  tensor 

 

topk_edges ᵬ ӈ 133Ȃ 
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133 topk_edgesᵲ 

ᵬ   ῏  ӈ  

topk_edges 

҉

top-k

 

Input 

X ῀  tensor 

k topk  int 

sortby 

ᶭ

Ȃ ҹ null

-1̆↕

 

int 

Output graph_attr  tensor 

 

global_add_pool ᵬ ӈ 134Ȃ 

134 global_add_poolᵲ ӎ 

ᵬ   ῏  ӈ  

global_add_pool 

ҩ

҉ ⱴ

 

Input 

X  tensor 

g ̆ ῀  Graph 

batch 
̆ ѿҩ

 
tensor 

size ̆  int 

Output Y ₮  tensor 

 

global_max_pool ᵬ ӈ 135Ȃ 

135 global_max_poolᵲ ӎ 

ᵬ   ῏  ӈ  

global_max_pool 

ҩ

҉

ṿ

 

Input 

X  tensor 

g ̆ ῀  Graph 

batch 
̆ ѿҩ

 
tensor 

size ̆  int 

Output Y ₮  tensor 

 

global_mean_pool ᵬ ӈ 136Ȃ 

136 global_mean_poolᵲ ӎ 

ᵬ   ῏  ӈ  

global_mean_pool 

ҩ

҉

ṿ

 

Input 

X  tensor 

g ̆ ῀  Graph 

batch 
̆ ѿҩ

 
tensor 

size ̆  int 

Output Y ₮  tensor 

 

global_sort_pool ᵬ ӈ 137Ȃ 

137 global_sort_poolᵲ ӎ 

ᵬ   ῏  ӈ  

global_sort_pool 
ῃ

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 
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137 global_sort_poolᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

global_sort_pool 
ῃ

 

Input 

edge_index 
̆ gԋ

ѿ 
Tensor 

batch 
̆ ѿҩ

 
tensor 

Output Y ₮  tensor 

Attributes k 
ҩ Ḡ

 
int 

 

global_min_pool ᵬ ӈ 138Ȃ 

138 global_min_poolᵲ ӎ 

ᵬ   ῏  ӈ  

global_min_pool 

ҩ

҉

ṿ

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆

gԋ ѿ 
tensor 

batch 
̆ ѿҩ

 
tensor 

Output Y ₮  tensor 

 

global_attention ᵬ ӈ 139Ȃ 

139 global_attentionᵲ ӎ 

ᵬ   ῏  ӈ  

global_attention_pool 

ῃ soft 

attention

 

Input 

X ῀  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 
tensor 

get_attention 
̆

ⱬṿ 
bool 

Output Y ₮  tensor 

Attributes 

gate_nn 
ⱬ №

 

Model 

feat_nn 

ӊ╠

ҩ

 

Model 

 

Set2Set ᵬ ӈ 140Ȃ 
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140 Set2Setᵲ ӎ 

ᵬ   ῏  ӈ 
 

Set2Set 

ѿ

ԍῤ

ף

ⱬ

└Ҋ

ῃ

 

Input 

X  tensor 

index 

̆ ԍ ᵬ ᾝ

̆index ptr

ӈѿҩ 

tensor 

ptr 

̆ ᶫ̆ ԍ CSR

῀ Ȃ

index ptr ӈѿ

ҩȂ 

tensor 

dim_size ₮  int 

dim ̆ ҩ ҉  int 

max_num_elements 
̆ ҩ ῤ ᾝ

 
int 

g ̆ ῀  Graph 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

num_iters ף  int 

num_layers ̆  int 

 

WeightAndSum ᵬ ӈ 141Ȃ 

141 WeightAndSumᵲ ӎ 

ᵬ   ῏  ӈ  

WeightAndSum 

ԍ

ⱴ

 

Input 

X  tensor 

g 
ԍ

ҩ№  
Graph 

Output Y 
№

 
tensor 

Attributes in_channels ῀  int 

 

dense_diff_pool ᵬ ӈ 142Ȃ 

142 dense_diff_poolᵲ ӎ 

ᵬ   ῏  ӈ 
 

dense_diff_pool 
№

 

Input 

X  tensor 

adj  tensor 

s №  tensor 

mask ̆mask  tensor 

normalize 
̆ ᴪ

 adj.numel()  
bool 

Output 

Y ₮  tensor 

Y_adj ₮  tensor 

link_loss  tensor 

ent_loss ֜  tensor 

 

dense_mincut_pool ᵬ ӈ 143Ȃ 
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143 dense_mincut_poolᵲ ӎ 

ᵬ   ῏  ӈ  

dense_mincut_pool 
℗◓

 

Input 

X ῀  tensor 

adj  tensor 

s №  tensor 

mask ̆mask  tensor 

temp 
̆softmax

 
float 

Output 

Y 
₮

 
tensor 

Y_adj ₮  tensor 

link_loss Mincut  tensor 

ent_loss ֜  tensor 

 

7.2.4  ҅  

ѿ ץ № ̆ ȁ ȂҺ

ѿ ѿ Ȃ ѿ ḠҌ ṿ ᵌ ῤ̕ ѿ Ҍ

ᴰ Ḥ ̆ ӟ Ȃ 

ΐᵣ ӈ 144 ~ 151Ȃ 

HeteroBatchNorm ᵬ ӈ 144Ȃ 

144 HeteroBatchNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

HeteroBatchNorm 

ѿ

҉

ѿ ̆

ѿ  

Input 
X  tensor 

type_vec  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

num_types  int 

eps 

̆ⱴ⌠ ѿ

№ ҉ ṿ̆

ԍḠ  

float 

momentum 

̆ ԍ └

ṿ

 

float 

affine 
̆ ⱴ῀

ӟ  
bool 

track_running_stats 

̆

Ҭ ṿҍ

 

bool 

 

HeteroLayerNorm ᵬ ӈ 145Ȃ 

145 HeteroLayerNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

HeteroLayerNorm 

ѿ

҉

ѿ ̆

ѿ  

Input 

X  tensor 

type_vec 
̆

 
tensor 

type_ptr 
ӈ

 

tensor 

List [int] 

Output Y ₮  tensor 
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145 HeteroLayerNorm ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

HeteroLayerNorm 

ѿ

҉

ѿ ̆

ѿ  

Attributes 

in_channels ῀  Int 

num_types  int 

eps 

̆ⱴ⌠ ѿ №

҉ ṿ̆ ԍḠ

 

float 

affine 
̆ ⱴ῀

ӟ  
bool 

mode 

̆ ҹ

ľnodeò̔ ҩ

Ạѿҩᾝ ̕

ñgraphò:

Ạѿҩᾝ  

string 

  

GraphSizeNorm ᵬ ӈ 146Ȃ 

146 GraphSizeNorm ᵲ ӎ 

ᵬ   ῏  ӈ 
 

GraphSizeNorm 

Graph Size 

Normalization ̆

Ҭ

ѿ  

Input 

X  tensor 

batch 
̆ ҩ

׆ batch 
tensor 

batch_size ̆batch  int 

Output Y ₮  tensor 

  

PairNorm ᵬ ӈ 147Ȃ 

147 PairNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

PairNorm 

Pair 

Normalization

̆

ѿ  

Input 

X  tensor 

batch 
̆ ҩ ׆

batch 
tensor 

batch_size ̆batch  int 

Output Y ₮  tensor 

Attributes 

scale ̆ ԍ ѿ  float 

scale_individually 
̆ ѿ

scale 
bool 

eps 
̆ⱴ⌠ ѿ № ҉

ṿ̆ ԍḠ  
float 

  

MessageNorm ᵬ ӈ 148Ȃ 

148 MessageNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

MessageNorm 

Message 

Normalization

̆

ѿ  

Input 

X  tensor 

msg  tensor 

p 
ԍ ѿ

ѿ  
float 

Output Y ₮  tensor 

  



T/AI 1 15.3ð2024 

73 

148 MessageNorm ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

MessageNorm 

Message 

Normalization

̆

ѿ  

Attributes learn_scale 

̆ ҹ

False̕ ҹ

Truĕ ↕

ᴪ ҹ

ӟ  

Bool 

  

DiffGroupNorm ᵬ ӈ 149Ȃ 

149 DiffGroupNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

DiffGroupNorm 

Diff 

Group 

Normalization

̆

ѿҩ№ ҹ

⅞№ ѿ

 

Input X  tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

groups №  int 

lamda 

̆ ԍ

῀ ѿ

 

float 

eps 

̆ⱴ⌠ ѿ

№ ҉ ṿ̆

ԍḠ  

float 

momentum 

̆ ԍ └

ṿ

 

float 

affine 
̆ ⱴ῀

ӟ  
bool 

track_running_stats 

̆

Ҭ ṿҍ

 

bool 

 

MeanSubtractionNorm ᵬ ӈ 150Ȃ 

150 MeanSubtractionNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

MeanSubtractionNorm 

ѿ

⁞ץ̆

ṿ

ѿ  

Input 

X  tensor 

batch 
̆ ҩ

׆ batch 
tensor 

dim_size 
̆batch

 
int 

Output Y ₮  tensor 

 

GraphNorm ᵬ ӈ 151Ȃ 

151 GraphNorm ᵲ ӎ 

ᵬ   ῏  ӈ  

GraphNorm 

Graph 

Normalization

̆

Ҭ

ѿ  

Input 

X  tensor 

batch 
̆ ҩ

׆ batch 
tensor 

batch_size 
̆batch

 
int 
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151 GraphNorm ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GraphNorm 

Graph 

Normalization

̆

Ҭ

ѿ  

Output Y ₮  Tensor 

Attributes 

in_channels ῀  int 

eps 

̆ⱴ⌠ ѿ

№ ҉ ṿ̆

ԍḠ  

float 

 

7.3  

7.3.1   

ԍ ᴋⱵ Ȃ Һ ≠ ῏ ץ

̆ ῏ ⌠ Ȃ ῒ ̆ №ҹ

ѿ ȁ ץ ᴋ ҈ Ȃ 

7.3.2  ҅  

ѿ Ҭֽֽ ѿ ̆ ҍ ῒז ᵬҹḤ

̆ ҍ ⌠ Ȃ 

ѿ ӈ 152 ~ 169Ȃ 

GCN ⱴ ̆ ῒ ѿ ̆ ⌠

ᴰ Ȃ ӈ 152Ȃ 

152 GCN ӎ 

   ῏  ӈ  

GCN 

ⱴ

ץ ѿ

ᴰ

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

 

GAT Ḥ ̆ ᾢ ῒ ῒ ⱬ№ ̆ ⌠

ⱬ№ ⱴ ץ Ḥ Ȃ ӈ 153Ȃ 
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153 GAT ӎ 

   ῏  ӈ  

GAT 

≠ ⱬ

└

ᴰ  

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output 

Y 
ԍ ҩ

≢  
tensor 

attention_weights 
̆ ⱬ

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads ⱬ  int 

 

GraphSAGE ̆ ⌠ ᴰ Ȃ ӈ 154Ȃ 

154 GraphSAGEӎ 

   ῏  ӈ  

GraphSAGE 

№ѿ

ᵬ 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

size 
 

int 

 

GIN ₱ ̆ᶏ GNN ԅҍWL-test Ȃ ұ ̂CONCAT̃

̆ ף Ҭ ץ̆ Ȃ ӈ 155Ȃ 

155 GIN ӎ 

   ῏  ӈ  

GIN 

₱

ץ

ᶏῒ ⌠WL-

test ⱬ 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

  



T/AI 1 15.3ð2024 

76 

155 GIN ӎ̂ ̃ 

   ῏  ӈ  

GIN 

₱

ץ

ᶏῒ ⌠WL-

test ⱬ 

Input 

edge_weight 
̆

 
Tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

aggregation_type  string 

 

GGNN Ṣ ᵌԍ LSTM ץ̆└ Ҭ ҍ Ȃ

ӈ 156Ȃ 

156 GGNN ӎ 

   ῏  ӈ  

GGNN 

̆ᶏ

̆ ₮

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

aetype ̆  string 

 

ResGatedgraph ῀⌠ Ҭ ץ̆ Ȃ ӈ 157Ȃ 

157 ResGatedgraphӎ 

   ῏  ӈ  

ResGatedgraph 

̆

ᶏ

̆

₮  

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 
῀ ̆ҍ

edge_indexԋ
ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 
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157 ResGatedgraphӎ̂ ̃ 

   ῏  ӈ  

ResGatedgraph 

̆

ᶏ

̆

₮  

Attributes 

in_channels ῀  Int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

 

GINE ҍ ῀⌠ Ҭ̆ץ Ȃ ӈ 158Ȃ 

158 GINE ӎ 

   ῏  ӈ  

GINE 
̆ᶏ

̆

₮  

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

size  Tuple [int, int] 

 

GaAN GAT ҉̆ Ҍ ⱬ ⱴҌ ץ ᴨ Ȃ ӈ

159Ȃ 

159 GaAN ӎ 

   ῏  ӈ  

GaAN 

Ҍ

ⱬ ⱴҌ

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads ⱬ  int 

 

AM-GCN ѿҩ K-Nearest Neighbor̂ KNÑ Ȃ ңҩ

№̆≢ ҉ ȂῬ ѿҩ῍ ̆
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҉№≢ ⌠῍ Ȃ ⱬ └ ҈

׆̆ ⌠ Ḥ ץ Ḥ Ȃ ӈ 160Ȃ 

160 AM-GCN ӎ 

   ῏  ӈ  

AM-GCN 
 

Input 

X  tensor 

edge_index_s  

tensor 

SparseTen

sor 

edge_index_f  

tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

dropout ҡ  float 

hidden_channels1 
ѿ

 
int 

hidden_channels2 
ԋ

 
int 

 

AM-GCN ᴺף 161Ȃ 

161 AM-GCN ᵀש  

 AM-GCN   

1.  
῀̔in_channels, out_channels, hidden_channels1, hidden_channels2, dropout, 

X, edge_index_s, edge_index_f 
 

2.  ₮̔Y  

3.  

SGCN1 = Sequential([GCNConv(in_channels,hidden_channels1), 

    Dropout(dropout), 

    GCNConv(hidden_channels2,hidden_channels1)]) 

1̆

҉  

4.  

SGCN2 = Sequential([GCNConv(in_channels,hidden_channels1), 

    Dropout(dropout), 

    GCNConv(hidden_channels2,hidden_channels1)]) 

2̆

҉  

5.  

CGCN = Sequential([GCNConv(in_channels,hidden_channels1), 

    Dropout(dropout), 

    GCNConv(hidden_channels2,hidden_channels1)]) 

῍ ̆

҉  

6.  attention = Attention(hidden_channels2) 
ⱬ ̆ ԍ Ҍ

 

7.  
MLP = Sequential([Linear(hidden_channels2, out_channels), 

   LogSoftmax(dim=1)]) 

̆

№  

8.  emb1 = SGCN1(X, edge_index_s) 

ᶏ 1̆

⌠

 

9.  emb2 = SGCN2(X, edge_index_f) 

ᶏ 2̆

⌠

 

10.  com1 = CGCN(X, edge_index_s) 
ᶏ ῍ ̆

⌠  

11.  com2 = CGCN(X, edge_index_f) 
ᶏ ῍ ̆

⌠  

12.  Xcom = (com1 + com2) / 2 

῍

҉№≢ ⌠

⌠῍
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161 AM-GCN ᵀש ̂ ̃ 

 AM-GCN   

13.  emb = stack([emb1, emb2, Xcom], dim=1) ҈  

14.  emb = attention(emb) 

҈

ⱬ№ ̆ ⌠

 

15.  Y = MLP(emb) 
ᶏ ⌠

₮ 

16.  return Y  

 

FAGCN ᶏ ѿҩᵞ ץ ѿҩ ̆ ԍ№ Ҭ ᵞ Ḥ ץ

Ḥ Ȃᶏ ⱬ └ ӟᵞ Ḥ ץ Ḥ ᶛ ᵞ Ḥ ץ

Ḥ Ȃ ӈ 162Ȃ 

162 FAGCN ӎ 

   ῏  ӈ  

FAGCN 
 

Input 

X  tensor 

edge_index  

tensor 

SparseTen

sor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

dropout ҡ  float 

hidden_channels 
 

int 

layer_num FAConv  int 

eps 
FAConv

epsilonṿ 
float 

 

FAGCN ᴺף 163Ȃ 

163 FAGCN ᵀש  

 FAGCN   

1.  
῀̔in_channels, out_channels, hidden_channels, dropout, X, edge_index, 

layer_num 
 

2.  ₮̔Y  

3.  layers = []  

4.  lin1 = Linear(in_channels, hidden_channels) 1 

5.  for i in range(layer_num):  

6.   layers.append(FAConv(hidden_channels, eps, dropout))  

7.  lin2 = Linear(hidden_channels, out_channels) 2 

8.  h = dropout(X, p=dropout)   

9.  h = relu(lin1(h))  

10.  h = dropout(X, p=dropout)  

11.  raw = h Ữ  

12.  for i in range(num_layers):  

13.   h = layers[i](h) ᶏ

 14.   h = eps*raw + h 

15.  Y = log_softmax(lin2(h), dim=1) ₮  

16.  return Y  
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GeomGCNץ ̆Ḡ ȁ Ȃῒ ᵬ

ӈ 164Ȃ 

164 GeomGCN ӎ 

   ῏  ӈ  

GeomGCN 

₃ᵥ

̆≠

Ҭ ₃ᵥḤ ̆

ľ Ŀᴰ

ҡ

Ḥ Ȃ ῀

̆

₮  

Input 
X  tensor 

g  Graph 

Output Y 
₮ ̂

̃ 
tensor 

Attributes 

num_input_features ̆ ῀  int 

num_output_classes ̆ ₮ ≢ int 

num_hidden ̆  int 

num_divisions  int 

dropout_rate dropout  float 

num_heads_layer_one 
ѿ GAT ⱬ

 
int 

num_heads_layer_tw

o 

ԋ GAT ⱬ

 
int 

layer_one_ggcn_merg

e 
ᵬ string 

layer_one_channel_m

erge 

ⱬ

ᵬ 
string 

layer_two_ggcn_merg

e 
ᵬ string 

layer_two_channel_m

erge 

ⱬ

ᵬ 
string 

 

HGAT ԍѿ HIN ⱬ Ȃῒΐᵣ ᵬ

165Ȃ 

165 HGAT ӎ 

   ῏  ӈ  

HGAT 

ԍ ⱬ

└

№  

Input 

X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ Ȃ 

Dict [string, tensor] 

edge_index_dict 
ῖ̆

gԋ ѿ 

Dict [Tuple [string, 

string, string], 

tensor]  

Dict [Tuple [string, 

string, string], 

SparseTensor] 

num_nodes_dict 

ῖ̆ ԍ

Ữ ҩ

 

Dict [string, int] 

Output out_dict ₮ ṿ Dict [string, tensor] 

Attributes 

in_channels ῀  
int 

Dict [string, int] 

out_channels ₮  int 

metadata 

ᾝ ̆

ѿҩ ұ↓

₮ ѿ

ҩ ұ҈ᾝ ↓

₮  

Tuple [List 

[string]̆ List 

[Tuple [string, 

string, string]]] 
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HGAT ᴺף 166Ȃ 

166 HGAT ᵀש  

 HGAT   

1.  ῀̔x_dict, edge_index_dict, num_nodes_dict  

2.  ₮̔out_dict  

3.  Type_Attention_Value_dict = {} ⱬ 

4.  for edge_type, edge_index in edge_index_dict.items(): ᾝ  

5.      Type_Attention_Value_dict[edge_type] = []  

6.  for edge_type, edge_index in edge_index_dict.items():  

7.      src_type, _, dst_type = edge_type  

8.      src = edge_index[0,:]  

9.      dst = edge_index[1,:]  

10.      h_l = self.Linear_dict_l[src_type](x_dict[src_type])  

11.      h_r = self.Linear_dict_r[dst_type](x_dict[dst_type])  

12.      h_l = tlx.gather(h_l,src)  

13.      h_r = tlx.gather(h_r,dst)  

14.      Type_Attention_Value = h_l + h_r  

15.      Type_Attention_Value = self.leakyReLu(Type_Attention_Value)  

16.      Type_Attention_Value_dict[edge_type].append(Type_Attention_Value)  

17.  

x_value, edge_index, edge_value = 

to_homograph(x_dict,edge_index_dict,num_nodes_dict, 

Type_Attention_Value_dict) 

 

18.  alpha = segment_softmax(edge_value,edge_index[1,:],num_segments=None)  

19.  alpha = self.dropout(alpha)  

20.  src = edge_index[0,:]  

21.  dst = edge_index[1,:]  

22.  h_l = self.Linear_l(x_value)  

23.  h_r = self.Linear_r(x_value)  

24.  h_l = tlx.gather(h_l,src)  

25.  h_r = tlx.gather(h_r,dst)  

26.  Node_Attention_Value = (h_l + h_r)*alpha ⱬ 

27.  
beta = 

segment_softmax(Node_Attention_Value,edge_index[1,:],num_segments=None) 
 

28.  
out = 

unsorted_segment_sum(beta*tlx.gather(x_value,edge_index[0,:]),edge_index[0,:]) 
 

29.  out_dict = to_heterograph(self.dropout(out),edge_index,num_nodes_dict)  

30.  return out_dict  

 

GCNII ҉ ⱴ∆ ңҩ ץ Ȃ

ӈ 167Ȃ 

167 GCNII ӎ 

   ῏  ӈ  

GCNII 

GCNII ≠  ⱴ∆

ңҩ ץ

GCNҬ  

Input 

X  tensor 

edge_index  
tensor 

SparseTensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

dropout ҡ  float 

hidden_channels  int 

num_layers GCNIIConv  int 
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167 GCNII ӎ̂ ̃ 

   ῏  ӈ  

GCNII 

GCNII ≠  ⱴ∆

ңҩ ץ

GCNҬ  

Attributes 

alpha 
GCNIIConvҬ∆

ᶛ 
Float 

lamda 
GCNIIConvҬ

ᶛ 
float 

 

GNNII ᴺף 168Ȃ 

168 GCNIIᵀש  

 GCNII   

1.  
῀̔in_channels, out_channels, hidden_channels, dropout, X, edge_index, nlayer, 

alpha, lamda 
 

2.  ₮̔Y  

3.  layers = []  

4.  lin1 = Linear(in_channels, hidden_channels) 1 

5.  
for i in range(layer_num): 

layers.append(GCNIIConv(hidden_channels, hidden_channels)) 
GCNII  

6.  lin2 = Linear(hidden_channels, out_channels) 2 

7.  h = dropout(X, p=dropout)   

8.  h = relu(lin1(h))  

9.  h0 = h  Ữ∆  

10.  

for i in range(nlayer): 

   h = dropout(X, p=dropout) 

   beta = log(lamda / (i+1) + 1) 

   h = layers[i](X, edge_index, alpha, h0, beta) 

   h = relu(h) 

ᶏ GCNII

 

11.  h = dropout(h, p=dropout)  

12.  Y = log_softmax(self.lin2(h), dim=1) ₮  

13.  return Y  

 

7.3.3   

ҬҌ ѿ ̆ ῒ ̆ Ȃ 

ӈ 169 ~ 184Ȃ 

SGC K ̆ ԅ K Ḥ ̆ ᴰ Ȃ ӈ

169Ȃ 

169 SGC ӎ 

   ῏  ӈ  

SGC 

GCNҬ

ֽ̆Ḡ

k ᴰ

ץ Ḥ

 

Input 

X  tensor 

edge_index ̆ҍ g ѿ 
tensor 

SparseTensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ edge_indexԋ

ѿ 
Graph 

Output Y 
ԍ ҩ ≢

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels ̆  int 

K ̂ ⌠ K ̃ int 
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APPNP ᶏ personalized PageRank ̆ ⌠ Ḥ ץ ᴰ

ץ Ḥ Ȃ ӈ 170Ȃ 

170 APPNP ӎ 

   ῏  ӈ  

APPNP 

≠

⌠

ץ ᴰ

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K 
ף

 
int 

alpha 
ᴰ

 
float 

 

GPRGNN ᶏ generalized PageRank ᶏ ԍ ̆ᾢ K ᴰ ̆

ᶏ K ᵬҹ ̆ ӟ Ȃ ӈ 171Ȃ 

171 GPRGNN ӎ 

   ῏  ӈ  

GPRGNN 

ᶏ K

ᴰ

⌠

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

 

ChebNet Ҭᶏ ℗ ף ̆ ṿ ҍ ṿ ῏ ₱

ץ̆ ᾧ ṿ№ ̆ ℗ ҩ₱ Ȃ ӈ 172Ȃ  
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172 ChebNetӎ 

   ῏  ӈ 
 

ChebNet 
ᶏ ℗

ᵌ  

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 

tensor 

SparseT

ensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output Y 
ԍ ҩ ≢

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ℗  int 

 

JKnet ᶏ ̆ ⌠ ̂ ҹҬ V̆↕ ₃

ץ ⌠ Ḥ ̃̆ Ҍ ΐ Ҍ Ȃ ᾢ 1-K

̆ Ȃ ӈ 173Ȃ 

173 JKnet ӎ 

   ῏  ӈ  

JKnet 
Ҍ

 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output Y 
ԍ ҩ ≢

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channel

s 

̆

 
int 

K  int 

 

DCNN ᶏ diffusion ѿҩ Hҩ hop ̆ ѿҩ hop ῒ Ḥ

ץ̆ Ḥ Ȃ ӈ 174Ȃ 

174 DCNN ӎ 

   ῏  ӈ  

DCNN 

≠ Ҍ hop

Ḥ

⌠

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 
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174 DCNN ӎ̂ ̃ 

   ῏  ӈ  

DCNN 

≠ Ҍ hop

Ḥ

⌠

 

Input 

edge_weight 
̆

 
Tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K Hop  int 

 

Line ᶏ ҍῒ῍ ᵌ ң ᵌ ץ̆ ԋ ῏ Ȃ ӈ

175Ȃ 

175 Line ӎ 

   ῏  ӈ  

Line 

≠ ҍῒ

῍

ᵌ ң

ᵌ  

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

 

HPN ӈᴰ └ ӈ └ ӈ Ȃ ӈᴰ └ ԇ

ӈ ̆ ᶏ̆ ῀ ᶏ HeteroGNN ҬӞ Ḡ № Ȃ

ӈ └ ⱬԍ ӟᾝ ̆ ῒ Ȃ ӈ 176Ȃ 

176 HPN ӎ 

   ῏  ӈ  

HPN 

ᴰ ̆

ᾝ

ⱬ └ ᴰ

Ҭ

ץ̆

 

Input 

X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ  

Dict [string, 

tensor] 

g 

῀ ̆

edge_index_dictԋ

ѿ 

HeteroGraph 
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176 HPN ӎ̂ ̃ 

   ῏  ӈ  

HPN 

ᴰ ̆

ᾝ

ⱬ └ ᴰ

Ҭ

ץ̆

 

Input edge_index_dict 
ῖ̆

gԋ ѿ 

Dict [Tuple 

[string, string, 

string], tensor]  

Dict [Tuple 

[string, string, 

string], 

SparseTensor] 

Output Y ₮  
Dict [string, 

tensor] 

Attributes 

in_channels ῀  
int 

Dict [string, int] 

out_channels ₮  int 

hidden_channels 
, 

 
int 

heads 
̆ ⱬ

 
int 

 

HPN ᴺף 177Ȃ 

177 HPN ᵀש  

 HPN   

1.  
῀̔in_channels, out_channels, metadata, iter_K, alpha, negative_slope, 

drop_rate, x_dict, edge_index_dict, num_nodes_dict 
 

2.  ₮̔out_dict  

3.  for edge_type in metadata[1]:  

4.   src_type, _, dst_type = edge_type  

5.   edge_type = '__'.join(edge_type)  

6.  

 self.appnp_dict[edge_type] = APPNPConv( 

       in_channels[src_type], 

       out_channels, 

                                iter_K, 

                                alpha, 

                                drop_rate) 

 

7.  out_dict = {}  

8.  for node_type, _ in x_dict.items():  

9.   out_dict[node_type] = []  

10.  for edge_type, edge_index in edge_index_dict.items():  

11.   src_type, _, dst_type = edge_type  

12.   edge_type = '__'.join(edge_type)  

13.  

 out = self.appnp_dict[edge_type](x_dict[src_type], 

                                   edge_index, 

                                   num_nodes_dict[dst_type]) 

 

14.   out = relu(out)  

15.   out_dict[dst_type].append(out)  

16.  for node_type, outs in out_dict.items()  

17.   outs = stack(outs)  

18.   w = mean(linear(out_channels, 1)(outs, dim=1))  

19.   beta = softmax(w, dim=0)  

20.   beta = beta.unsqueeze(-1)  

21.   out_dict[node_type] = sum(beta * outs, dim=0)  

22.  return out_dict  

 

GAMLP recursive attention JK attention̆ ץ ӟ ҹ ҩ ᶫҩ K

ᴰ Ȃ ӈ 178Ȃ 
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178 GAMLP ӎ 

   ῏  ӈ  

GAMLP 

ҹҌ

ӟҩ

K

ᴰ

 

Input 

X  tensor 

y_train ֽ̆
Ḥ  

tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 
῀ ̆ҍ

edge_index ѿ 
Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

ɼ 
№

 
float 

attention_type 

̆0 ᶏ

Recursivĕ 1

ᶏ JK 

bool 

 

GNN-LF/HF ץ ѿ № Ҍ GNN̆ ңҩ ₱ ̆№

≢ ᵞ ⱬȂ ӈ 179Ȃ 

179 GNN-LF/HF ӎ 

   ῏  ӈ  

GNN_LF/HF 

ᴆ

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

Output X ₮  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  
Dict 

[string, 
int] 

out_channels ₮  int 

hidden_channels 
, 

 
int 

 

GNN-LF/HFᴺף 180Ȃ 
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180 GNN-LF/HFᵀש  

 GNN-LF/HF   

1.  ῀̔in_channels, out_channels, g, alpha, beta, mu, x, niter  

2.  ₮̔Y ₮  

3.  layer_inner = self.act_fn(self.fcs[0](self.dropout(x)))  

4.  for fc in self.fcs[1:-1]:  

5.     layer_inner = self.act_fn(fc(layer_inner))  

6.  local_logits = self.fcs[-1](dropout(layer_inner))  

7.  propagation = LFExact(graph.adj_matrix, alpha, mu)  GNN-LF closed 

8.  propagation = LFPowerIteration(g.adj_matrix, alpha, mu)  GNN-LF itera 

9.  propagation = HFExact(g.adj_matrix, alpha, beta) GNN-HF closed 

10.  propagation = HFPowerIteration(g.adj_matrix, alpha, beta)  GNN-HF itera 

11.  final_logits = self.propagation(local_logits, idx)  

12.  Return log_softmax(final_logits, dim=-1)  

 

HeCo ≠ ӟ ̆ ֜ ңҩ׆̆└

Ҭ ȁ ῀̆ᶏңҩ ᵬ ̆ ӟ ≢ ῀Ȃ ӈ 181Ȃ 

181 HeCo ӎ 

   ῏  ӈ  

HeCo 

ӟ

 

Input 

X 

Ữ ѿ

Ḥ Ȃ 

List 

[tensor] 

pos  tensor 

mps ᾝ  
List 

[tensor] 

nei_index ↓  
List 

[tensor] 

Output loss ₮ ṿ tensor 

Attributes 

hidden_channels  int 

feats_dim_list 
Ҍ

 
List [int] 

feat_drop ҡ  float 

sample_rate  float 

nei_num  int 

tau ṿ float 

lam lamdaṿ float 

attn_drop 
attention ҡ

 
float 

p ᾝ  int 

 

HeCo ᴺף 182Ȃ 

182 HeCo ᵀש  

 HeCo   

1.  ῀̔feats, pos, mps, nei_index 
῀ ȁ ȁ

ȁ  

2.  ₮̔loss  

3.  h_all = []  

4.  for i in range(len(feats)):  

5.      h_all.append(F.elu(self.feat_drop(self.fc_list[i](feats[i]))))  

  



T/AI 1 15.3ð2024 

89 

182 HeCo ᵀש ̂ ̃ 

 HeCo   

6.      z_mp = self.mp(h_all[0], mps) ᾝ ῀ 

7.      z_sc = self.sc(h_all, nei_index) ῀ 

8.      loss = self.contrast(z_mp, z_sc, pos) ң ӟ 

9.      return loss  

10.  embeds = [] 
self.mp(h_all[0], mps)

׃  

11.  for i in range(self.P):  

12.  mps[i] = mps[i]  

13.  embeds.append(self.node_level[i](h, mps[i])) 
GCN ᾝ

 

14.  z_mp = self.att(embeds) 
attention Ҍ ᾝ

 

15.  return z_mp  

16.  embeds = [] 
self.sc(h_all, nei_index)

׃  

17.  for i in range(self.nei_num):  

18.  sele_nei = []  

19.  sample_num = self.sample_rate[i]  

20.  for per_node_nei in nei_index[i]:  

21.  if len(per_node_nei) >= sample_num:  

22.  
select_one = torch.tensor(np.random.choice(per_node_nei, 

sample_num, replace=False))[np.newaxis] 
 

23.          else:  

24.  
select_one = torch.tensor(np.random.choice(per_node_nei, 

sample_num, replace=True))[np.newaxis] 
 

25.  sele_nei.append(select_one)  

26.  sele_nei = torch.cat(sele_nei, dim=0).cuda()  

27.  one_type_emb = F.elu(self.intra[i](sele_nei, nei_h[i + 1], nei_h[0])) GAT  

28.  embeds.append(one_type_emb)  

29.  z_mc = self.inter(embeds) self-attention  

30.  return z_mc  

31.  z_proj_mp = self.proj(z_mp) 
self.contrast(z_mp, z_sc, 

pos) ׃  

32.  z_proj_sc = self.proj(z_sc)  

33.  matrix_mp2sc = self.sim(z_proj_mp, z_proj_sc) ᵌ  

34.  matrix_sc2mp = matrix_mp2sc.t()  

35.  
matrix_mp2sc = matrix_mp2sc/(torch.sum(matrix_mp2sc, dim=1).view(-1, 1) + 1e-

8) 
 

36.  lori_mp = -torch.log(matrix_mp2sc.mul(pos).sum(dim=-1)).mean()  

37.  
matrix_sc2mp = matrix_sc2mp / (torch.sum(matrix_sc2mp, dim=1).view(-1, 1) + 1e-

8) 
 

38.  lori_sc = -torch.log(matrix_sc2mp.mul(pos).sum(dim=-1)).mean()  

39.  return self.lam * lori_mp + (1 - self.lam) * lori_sc  

 

HACUD ῀ ԍ ץ̆ ‗ Ȃ ӈ 183Ȃ 

183 HACUD ӎ 

   ῏  ӈ  

HACUD 

ԍ№ ⱬ └

 Cash-out

 

Input X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ  

Dict [string, 

tensor] 
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183 HACUD ӎ̂ ̃ 

   ῏  ӈ  

HACUD 

ԍ№ ⱬ └

 Cash-out

 

Input 

g 

῀ ̆

edge_index_dictԋ

ѿ 

HeteroGraph 

edge_index_dict 
ῖ̆

gԋ ѿ 

Dict [Tuple 

[string, string, 

string], tensor]  

Dict [Tuple 

[string, string, 

string], 

SparseTensor] 

metadata 

ᾝ ̆

ѿҩ ұ↓

₮ ѿ

ҩ ұ҈ᾝ ↓

₮  

Tuple [List 

[string], List 

[Tuple [string, 

string, string]]] 

Output p ₮ ṿ tensor 

Attributes 

in_channels ῀  
int 

Dict [string, int] 

out_channels ₮  int 

hidden_channels 
, 

 
int 

 

HACUD ᴺף 184Ȃ 

184 HACUD ᵀש  

 HACUD   

1.  ῀̔hidden_channels, metadata, node_type, node_id , x_dict, edge_index_dict  

2.  ₮̔e_u  

3.  aggregated_features = {}  

4.  for meta_path, edge_index in edge_index_dict.items(): ᾝ  

5.      _, edge_types = metadata  

6.      for edge_type in edge_types:  

7.          src_type, _, dst_type = edge_type  

8.          if src_type == node_type:  

9.              if edge_type in edge_index_dict:  

10.                  edge_indices = edge_index_dict[edge_type]  

11.  
                node_edge_indices = (edge_indices[0] == 

node_id).nonzero(as_tuple=True)[0] 
 

12.                  if len(node_edge_indices) == 0:  

13.                      continue  

14.                  neighbors = edge_indices[1][node_edge_indices]  

15.                  neighbor_features = x_dict[dst_type][neighbors]  

16.                  aggregated_features[edge_type] = neighbor_features.sum(dim=0)  

17.  x_features = x_dict[node_type][node_id]  

18.  
h_u = Linear(x_features.shape(0), hidden_channels)(x_features) + 

Parameter(hidden_channels) 
 

19.  fusion_features = {}  

20.  for type, feature in aggregated_features:  

21.  
    h_rou = Linear(feature.shape(0), hidden_channels)(feature) + 

Parameter(hidden_channels) 
 

22.      aggregated_features[type] = h_rou  

23.      cat_feature = cat(h_u, h_rou)  
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184 HACUD ᵀש ̂ ̃ 

 HACUD   

24.  
    fusion_feature = relu(Linear(2*hidden_channels, hidden_channels)(cat_feature) 

+ Parameter(hidden_channels)) 
 

25.      fusion_features[type] = fusion_feature  

26.  att_features = {} ⱬ 

27.  for type, feature in fusion_features:  

28.      cat_feature = cat(h_u, feature)  

29.  
    v_rou = relu(Linear(hidden_channels, hidden_channels)(cat_feature) + 

Parameter(hidden_channels)) 
 

30.  
    alpha_rou = relu(Linear(hidden_channels, hidden_channels)(v_rou) + 

Parameter(hidden_channels)) 
 

31.      alpha_rou = softmax(alpha_rou, dim=0)  

32.      att_features[type] = alpha_rou * feature  

33.  attention_vectors = Parameter((len(att_features), hidden_channels)) ᾝ ⱬ 

34.  f_concat = torch.cat(list(att_features.values()), dim=1)  

35.  attention_scores = torch.matmul(attention_vectors, f_concat)  

36.  beta = F.softmax(attention_scores, dim=1)  

37.  
e_u = stack([beta[p] * f_pu_tilde_dict[meta_path] for p, meta_path in 

enumerate(f_pu_tilde_dict)]).sum(dim=0) 
 

38.  return e_u  

 

7.3.4  ᴑ  

ᴋ ῏ ᴋ̆ ӊ Ḥ ᴰ ̆

ᵬ̆ ֽᶏ ꜛȂ 

ᴋ ӈ 185 ~ 190Ȃ 

GTN transformer ῃ ץ̆ ᵝ Ȃ ӈ

185Ȃ 

185 GTN ӎ 

   ῏  ӈ  

GTN 

≠

transformer

̆

ᵬҹ

 

Input 

X  tensor 

edge_index 
̆ҍ g

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output 

Y 
ԍ ҩ

≢  
tensor 

attention_weights 
̆ ⱬ

 
tensor 

Attributes 

in_channels 
῀

 
int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads ⱬ  int 
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Graphormer transformer ῃ ᴰ ץ ̆ ⱬ№ ̆ⱴ῀

ңҩ ӊ ѿ֓Ḥ ȁ ץ̆ ᵝ ⱬ Ȃ ӈ

186Ȃ 

186 Graphormerӎ 

   ῏  ӈ  

Graphormer 

≠ transformer

̆ ₃ Ҍ

̆

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output 
Y 

ԍ ҩ ≢

 
tensor 

attention_weights ̆ ⱬ  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads ⱬ  int 

position_encoding ᵝ  string 

 

GraphTrans ‰ GNN ҉ⱴ῀ transformer̆ BertҬ [CLS]token̆ ῀ readout

└̆ ᵝ Ḡץ Ҍ Ȃ ӈ 187Ȃ 

187 GraphTransӎ 

   ῏  ӈ  

GraphTrans 

‰ GNN

ⱴ

transformer

≠ [CLS]

ῃ  

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output 

Y 
ԍ ҩ

≢  
tensor 

attention_weights 
̆ ⱬ

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads ⱬ  int 

 

SAT ̆ ᶏ Ғ ԍ ץ ⱬ№ Ȃᾛ

Ҭ ῀ Ḥ ̆ ⱬȂ ӈ 188Ȃ 
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188 SAT ӎ 

   ῏  ӈ  

SAT 

Structure-Aware 

Transformer

ҩ

ῒҹҬץ

̆

ⱬ̆׆

Ḥ

⌠

ⱬҬ 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 

tensor 

SparseTen

sor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ edge_indexԋ

ѿ 
Graph 

Output 
Y 

ԍ ҩ ≢

 
tensor 

attention_weights ̆ ⱬ  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  Int 

hidden_channels ̆  int 

heads ⱬ  int 

k_hop Hop  int 

struct_extractor  string 

 

GraphGPS ᶏ ̆ғ Ҍ Graph Transformer Ȃ ӈ

189Ȃ 

189 GraphGPSӎ 

   ῏  ӈ  

GraphGPS 

ץ

ᶏ ̆ғ

Ҍ

Graph 

Transformer

 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ edge_indexԋ

ѿ 
Graph 

Output 
Y 

ԍ ҩ ≢

 
tensor 

attention_weights ̆ ⱬ  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆ ̆

 
int 

heads ⱬ  int 

type_mpnn ⱬ  string 

type_transformer ῃ ⱬ  string 

position_encoding ᵝ  string 

 

GloGNN ץ Ҭῃ Ḥ ῀̆ ᴨ ₮ῃ

Ҭ ᵬ Ȃ ӈ 190Ȃ 

190 GloGNN ӎ 

   ῏  ӈ 
 

GloGNN 
≠ ῃ

Ḥ  
Input X  tensor 

  



T/AI 1 15.3ð2024 

94 

190 GloGNN ӎ̂ ̃ 

   ῏  ӈ 
 

GloGNN 
≠ ῃ

Ḥ  

Input 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

Sparse

Tensor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆ ̆

 
int 

k_hop ᵌ

 

int 

 

7.4  

7.4.1   

ץ ҹҺᵣ Ȃ Ḥ ̆

№ҹ 3 ̔ ԍ ȁ ԍ ԍ Ȃ 

7.4.2  ԓ  

ԍ ᵬҹ ῀̆ ₮

Ȃ ᾢ Ḥ Ạ ̆ Ῥ̆ ҉

̆ ῀⌠ Ҭ̆ ⌠ Ȃ 

ԍ ӈ 191~ 198Ȃ 

GraphSage Link Predictor ԍ ̆ ԍ GraphSage ̆

Ҋץ̂ ľdotĿ̃ mlp ̆ ⌠ Ȃ ӈ 191Ȃ 

191 GraphSage Link Predictorӎ 

ᵬ   ῏  ӈ  

GraphSage Link Predictor 

ԍ

GraphSage

̆

dot mlp

̆ ⌠

 

Input 

X  tensor 

g ῀  Graph 

query_edge ↓  

List  

[string, 

string] 

Output 
edge_prob  tensor 

edge_label ̆  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

link_combinator 
(dot/mlp)̆

dot 
string 
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R-GCN Link Predictor ᵬҹ ῀̆ ԍ R-GCN ̆ dot

mlp ̆ ⌠ Ȃ ӈ 192Ȃ 

192 R-GCN Link Predictorӎ 

ᵬ   ῏  ӈ  

R-GCN Link Predictor 

ԍ R-GCN

̆

dot mlp

̆ ⌠

 

Input 

node_feature  tensor 

g ῀  Graph 

query_edge ↓  
List 

[string, 

string] 

Output 
edge_prob  tensor 

edge_label ̆  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

link_combinator 
(dot/mlp)̆

dot 
string 

 

MCCF ᴆ ̆ ңҩ №̔ Ȃ╠ ᾢ№ ľ

- Ŀ Ҭ ץ̆ ≢ ӯ῏ ᴆ̕ ꜚ ֓ ᴆ̆׆

ԍ ľ - Ŀ Ȃ ӈ 193Ȃ 

193 MCCF ӎ 

   ῏  ӈ  

MCCF 

ᴆ

 

Input 

X  tensor 

g 

῀ ̆

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

Output Y ₮  tensor 

Attributes 

in_channels ῀  

Dict 

[string, 

int] 

out_channels ₮  int 

hidden_channels 
̆

 
int 

heads 
̆

ⱬ  
int 

 

MCCF ᴺף 194Ȃ 

194 MCCF ᵀש  

 MCCF   

1.  ῀̔in_channels, out_channels, nodes_u, nodes_i, droprate  

2.  ₮̔Y  

3.  nodes_u_embed = self.u_embed(nodes_u, nodes_i)  

4.  nodes_i_embed = self.i_embed(nodes_u, nodes_i)  

5.  x_u = relu(self.u_bn(self.u_layer1(nodes_u_embed)), inplace = True)  
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194 MCCF ᵀש ̂ ̃ 

 MCCF   

6.  x_u = dropout(x_u, p = droprate)  

7.  x_u = self.u_layer2(x_u)  

8.  x_i = relu(self.i_bn(self.i_layer1(nodes_i_embed)), inplace = True)  

9.  x_i = dropout(x_i, p = droprate)  

10.  x_i = self.i_layer2(x_i)  

11.  x_ui = cat((x_u, x_i), dim = 1)  

12.  x = relu(self.ui_bn(self.ui_layer1(x_ui)), inplace = True)  

13.  Y = dropout(x, p = droprate)  

 

MEIRec ≠ ᾝ Ҍ ̆ ѿҩ GNN̆ץ ľ -

Ŀ Ȃ ӈ 195Ȃ 

195 MEIRec ӎ 

   ῏  ӈ  

MEIRec 

ԍᾝ

 

Input 

X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ  

Dict [string, 

tensor] 

g 
῀ ̆

edge_index_dictԋ ѿ 
HeteroGraph 

edge_index_dict 
ῖ̆ g

ԋ ѿ 

Dict [Tuple 

[string, string, 

string], 

tensor] 

Dict [Tuple 

[string, string, 

string], 

SparseTensor]  

Output Y ₮  
Dict [string, 

tensor] 

Attributes 

in_channels ῀  

int 

Dict [string, 

int] 

out_channels ₮  int 

hidden_channels 
̆

 
int 

 

MEIRec ᴺף 196Ȃ 

196 MEIRecT ש  

 MEIRec   

1.  ῀̔in_channels, out_channels, g, num_nodes_dict, metapath  

2.  ₮̔out_dict  

3.  out = {}   

4.  one_step_dict = g.sample_neighbors(num_nodes_dict, -1)  

5.  one_step_dict = one_step_dict.edges()[0]  

6.  two_step_dict = g.sample_neighbors(one_step_dict , -1)  

7.  two_step_dict = two_step_dict.edges()[0]  

8.  for meta_path in metapath:  

9.   out[meta_path] = mean(two_step_dict[meta_path])  

10.   out[meta_path] = LSTM(in_channels, out_channels, out[meta_path])  

11.  out_dict = Aggregate(out)  

12.  return out_dict  
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HERec ѿ ԍ ῀ ԍ HIN ̆ ԍᾝ ̆

ץ ӈ ↓ ԍ ῀Ȃ ӟ⌠ ᾢ ѿ ₱ ̆

⌠ № ̂MF̃ ҬȂ ӈ 197Ȃ 

197 HERec ӎ 

   ῏  ӈ  

HERec 

ԍᾝ

 

Input 

X_dict 

ῖ̆

ԍ Ữ ѿ

Ḥ

 

Dict [string, tensor] 

g 

῀ ̆

edge_index_dictԋ

ѿ 

HeteroGraph 

edge_index_dict 
ῖ̆

gԋ ѿ 

Dict [Tuple [string, 

string, string], tensor] 

Dict [Tuple [string, 

string, string], 

SparseTensor] 

Output Y ₮  Dict [string, tensor] 

Attributes 

in_channels ῀  
int 

Dict [string, int] 

out_channels ₮  int 

hidden_channels 
̆

 
int 

 

HERec ᴺף 198Ȃ 

198 HERecᵀש  

 HERec   

1.  
῀̔in_channels, out_channels, metadata, x_dict, edge_index_dict, edge_type, w, 

M, b 
 

2.  ₮̔out_dict  

3.  outs = {}  

4.  for edge_type in metadata:  

5.   node_sequence = RandomWalk(x_dict, edge_index_dict, edge_type)  

6.   outs[edge_type] = Node2Vec(node_sequence)  

7.  for edge_type, out in outs:  

8.   out_dict = sum(w[edge_type] * M * out + b, dim=0)  

9.  return out_dict  

 

7.4.3  ԓ  

ԍ ̆ ȁ ȁ ῀ȁ ̆≠

Ҭ ӊ Ḥ ̆ ӊ ῏ Ȃ 

ԍ 199 ~ 200Ȃ 

SEAL ԍ ̆ ҩ (u,v) K ῤ ̆

GNN № ∞ ԍ ≢Ȃ ӈ 199Ȃ  
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199 SEAL ӎ 

   ῏  ӈ  

SEAL 

ԍ K

 

Input 

X_dict 

ῖ̆ ԍ Ữ

ѿ

Ḥ  

Dict [string, tensor] 

g 
῀ ̆

edge_index_dictԋ ѿ 
HeteroGraph 

edge_index_dict 
ῖ̆ g

ԋ ѿ 

Dict [Tuple [string, 
string, string], 

tensor] 

Dict [Tuple 

[string, string, 

string], 

SparseTensor] 

query_edge  List [string, string] 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels ,  int 

gcn_type 
̆GCN

(GCN/GraphSage) 
string 

k-hop 
 ̆

̆ ҹ 2 
int 

nbr_num 
̆

 
string 

sampler ̆  string 

 

GraIL / ̆ (u,v) K ̆ R-GCN

ᵬҹ GNN∞ ≢ȂGraIL Ҍ ѿҩ ᵖҌ ѿҩ

Ȃ ӈ 200Ȃ 

200 GraIL ӎ 

   ῏  ӈ  

GraIL 
ԍ

 

Input 

X_dict 

ῖ̆ ԍ

Ữ ѿ

Ḥ Ȃ 

Dict [string, 

tensor] 

g 
῀ ̆

edge_index_dictԋ ѿ 
HeteroGraph 

edge_index_dict 
ῖ̆ g

ԋ ѿ 

Dict [Tuple 

[string, string, 

string], tensor] 

Dict [Tuple 

[string, string, 

string], 

SparseTensor] 

query_edge  
List [string, 

string] 

Output Y  tensor 
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200 GraIL ӎ̂ ̃ 

   ῏  ӈ  

GraIL 

ԍ

 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
, 

 
int 

k-hop 

̆

̆ ҹ 

2 

int 

nbr_num 
̆

 
string 

sampler 
̆

 
string 

 

7.4.4  ԓ  

ԍ ≠ ᵬҹḤ ̆ ᴰ Ḥ

̆≠ ҉ Ḥ ӟῒ Ȃ 

ԍ ӈ 201~ 203Ȃ 

NBFNet Bellman-Ford ̆ ᴰ ҍ ̆ ԍ

Ȃ ӈ 201Ȃ 

201 NBFNet ӎ 

ᵬ   ῏  ӈ  

NBFNet Link Predictor 

Bellman-

Ford

̆

ᴰ ҍ

̆ ԍ

 

Input 

X  tensor 

g ῀  Graph 

query_edge ↓  

List 

[string, 

string] 

query_edge_type  int 

Output 
edge_prob  tensor 

edge_label ̆  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

num_relation ̆ 10 int 

message_func 
̆

distmult 
string 

aggregate_func ̆ pna string 

symmetric 
̆ False 

bool 

 

PAGNN ≠ ᵬ̆ ңҩ῏ ӊ ֜ԑ̂ ̃

Ḥ ̆ ԍ ֓Ḥ ԍ Ȃ ӈ 202Ȃ 

202 PAGNN ӎ 

   ῏  ӈ  

PAGNN 

pagnn

≢

 

Input 

g ῀  Graph 

egde_index  tensor 
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202 PAGNN ӎ̂ ̃ 

   ῏  ӈ  

PAGNN 

pagnn

≢

 

Input batch_size 
̆ ѿ

 
Int 

Output Y 
ԍ ҩ ≢

 
tensor 

Attribute 

in_channels ῀  int 

out_channels ₮  int 

layer_num pagnn  int 

 

PAGNN ᴺף 203Ȃ 

203 PAGNN ᵀש  

 PAGNN   

1.  ῀̔in_channels, out_channels, hidden_channels, X, edge_index, layer_num  

2.  ₮̔Y  

3.  Gô= enclosing_subgraph_extract(edge_index) 
ҩ ҉

 

4.  h = Linear(in_channels, hidden_channels)(X) 1 

5.  N = {u}   

6.  for i in range(layer_num): ᵬ 

7.  Nô = {p | (q, p)  ɴGô, q  ɴ N}   

8.  for p in Nô:  

9.    h = LSTM(ATT_OP(h, Nô))  

10.   N = Nô  

11.  hô = Linear(in_channels, hidden_channels)(X)  

12.  r = [hô,h]  

13.  for i in range(layer_num): ᵬ 

14.  r = ATT_OP(r, Nô)  

15.  s = concat(r, edge_index)  

16.  Y = log_softmax(Linear(hidden_channels, out_channels)(h), dim=1) ₮  

17.  return Y  

 

7.5  

7.5.1   

ԍ ᴋⱵ Ȃ ᴋⱵ ⅞№ҹ 6 ̆№≢ҹ № ȁ

ȁ ȁ Ȃ 

7.5.2  ⅎ  

№ Ҭ ѿҩ № ⌠ ӈ ≢Ҭ̆ ≢

ץ ѿҩ ҩȂ ҉ ᴰ ӟ ̆

ӟ⌠ ̆ ԍ ӟ⌠ № Ȃ 

№ 204~ 205Ȃ 

DiffPool ᶫѿҩ № ̆ ȁ GNN Ȃ

ӈ 204Ȃ 
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204 DiffPoolӎ 

   ῏  ӈ  

DiffPool 

№

K

ᴰ

 

Input 

X  tensor 

y_train ֽ̆

Ḥ  

tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

 

MPSN ԍף Ҭ Ҭ Ȃ

ҹ 2- ̂ Ҭ ҈ ̃̆ ԍ ȁ ȁҊ

ȁ҉ Ҭ ľ Ŀ ̆ ₮₱ Ȃ ӈ

205Ȃ 

205 MPSN ӎ 

   ῏  ӈ  

MPSN 

ԍף

Ҭ

Ҭ

Ȃ ᾢ

ҹ 2-

̂

Ҭ ҈

̃̆

ԍ

ȁ

ȁ

Ҋ ȁ҉

Ҭ ľ

Ŀ

̆

₮₱

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight  tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
Int 

n_layers  int 

read_out ₮₱  string 

 

7.5.3   
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Ҭ ӟ Ҭ ȁ Ḥ ץ Ḥ

̆ ṿ Ȃҍ № Ҍ ̆ ṿ

̆ Ҍ ≢Ȃ 

206 ~ 208Ȃ 

MPNN ᴰ ₮ң Ȃ ԍ Ҭᴋ ̆ ᴰ ҍ

̆ ԍ ҍ ῍ ̆ ҍ ₮

̆ ₮₱ ₮ ҩ ȂMPNNҹ ѿ ᶫԅ ѿ Ȃ

ӈ 206Ȃ 

206 MPNN ӎ 

   ῏  ӈ  

MPNN 

ᴰ

₮ң

ᴋⱵ

ӟȂҹ

ѿ ᶫ

ԅ ѿ

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight  tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output 

Y  tensor 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

n_layers  int 

message_size 
Ḥ ₱ ₮

 
int 

type ᴋⱵ  string 

 

D-MPNN ѿҩ № Ȃ ӈ 207Ȃ 

207 D-MPNN ӎ 

   ῏  ӈ  

D-MPNN 

ѿҩ №

 

Input 

X  tensor 

edge_weight  tensor 

y_train 

№

ֽ̆

Ḥ  

tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
№

ṿ 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

dropout_r ҡ  float 
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PPGN ѿ 2 ̆ ԍ ȁ ӗ ȁ

̆ ңҩ ᵬ̆ ΐ 3-WL∞≢ ⱬȂ ӈ 208Ȃ 

208 PPGN ӎ 

   ῏  ӈ  

PPGN 

ԍ ȁ

ӗ ȁ

̆

ңҩ

ᵬȂ ΐ

3-WL ∞≢ ⱬ 

Input edge_feature  tensor 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels_1 
1 

int 

hidden_channels_2 
2 

int 

n_layers  int 

type ᴋⱵ  string 

 

7.5.4   

Ҭ ≢ΐ ᵌ ȁ ᵌ № ῒז῏

׆̆ ҩ ⅞№⌠ ᾢ ӈ ≢Ҭ ᴋⱵȂ ≠ ȁ ̆

ӟ ԍ ԍҌ ≢ № Ȃ 

209Ȃ 

DMoN ↕ ᶏ ᴨ ̆

Ҭ Ȃ ӈ 209Ȃ 

209 DMoN ӎ 

   ῏  ӈ  

DMoN 
ӟѿ

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

edge_weight ̆  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output 
F  tensor 

C №  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

n_clusters ῤ ҩ  int 

collapse_regularization ↕  float 

dropout ҡ  float 

do_unpooling 

̆1 ᶏ

̆0 Ҍ

ᶏ  

bool 

 

7.5.5   

Ҭ Ҭ ӟ̆ ԍ

ᵌ ᵌ ̆ ңҩ ҩ ӊ ӈ ῏ Ȃ 

210 ~ 211Ȃ 
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GMN ңץ ᵬҹ ῀̆ ֜ ⱬ └̆ ң ӊ ᵌ №Ȃ

ҍȂ ӈ 210Ȃ 

210 GMN ӎ 

   ῏  ӈ  

GMN 

ԍ֜ ⱬ

└

K ᴰ  

Input 

X  tensor 

y_train ֽ̆

Ḥ  

tensor 

edge_index_1 ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

edge_weight_1 ̆  tensor 

g_1 
῀ ̆ҍԋ

edge_index ѿ 
Graph 

edge_index_2 ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

edge_weight_2 ̆  tensor 

g_2 
῀ ̆ҍԋ

edge_index ѿ 
Graph 

Output Y  float 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

similarity 

ᵌ ̆

dot_product̆

euclidean_distance  

string 

 

FGNN ᶏ ̆ ῀ folklore graph layer ᵬ

̆ ѿ ⱴ῀ Ҍ ₱ Ȃ ӈ 211Ȃ 

211 FGNN ӎ 

   ῏  ӈ  

FGNN 

῀ folklore 

graph layer ᵬ

ΐ Ҍ

̆ ∞

≢ ҉ΐ

MPNN

ⱬ 

Input 

X  tensor 

edge_index_1 ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g_1 
῀ ̆ҍԋ

edge_index ѿ 
Graph 

edge_index_2 ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g_2 
῀ ̆ҍԋ

edge_index ѿ 
Graph 

Output Y  float 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

n_layers  int 

 

7.5.6   
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Ҭ ԍ ᴋ ̆ Ҭ׆ ӟ

№ ̆ ׆ № Ҭ Ȃ ̆ ᴋⱵ ץ № ң ̔

Ȃ 

212~ 213Ȃ 

MolGAN ԍ № Ȃ ֟ ѿҩ ῀ѿҩ

֟ ѿҩ A XȂῒҬ A ҹ(N,N,Y)̆ῒҬ Y X̕

ҹ(N,T)̆ῒҬ T ҩ ̂ ̃ Ȃ(A,X)῍ ┴ ԅѿҩ№ ̆ ῒ ῀

R-GCN ∞≢ Ҭ Ȃ ӈ 212Ȃ 

212 MolGAN ӎ 

   ῏  ӈ  

MolGAN 

ԍ

№

̆∞≢

ԅ
Relational-GCN 

Input z  tensor 

Output 
A  tensor 

X  tensor 

Attributes 

in_channels ῀  int 

hidden_channels 
̆

 
int 

n_layers  int 

n_nodes ₮ ҩ  int 

edge_dim  int 

 

GRANs ⅞№ ҩ ̆ ⱬ └ ⱴ῀ ҍ

֟ Ȃ ӈ 213Ȃ 

213 GRANs ӎ 

   ῏  ӈ  

GRANs 

⅞№

ҩ ̆

ⱬ

└ ⱴ῀

ҍ

֟

 

Input 

X  tensor 

y_train 

ӊ

’ ֽ̆

Ḥ

 

tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

g1 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output g2 
ԍ g1

 
Graph 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

B 
 

int 

. 
ᾛ

 
int 

ʌ  List [int] 

8 ꜘ  

8.1  
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8.1.1   

̆ ⁞ץ Ữ ᴰ ̆

Ȃ ץ ҹ Ȃΐᵣ ӈ 217~ 220Ȃ 

8.1.2   

ҹ ȁ Ȃ

̆ ⁞ץ Ữ Ȃ 

Cluster-GCN ѿ ̆Cluster-GCN≠ ̆ ץ

ᵞῤ Ȃ ӈ 214Ȃ 

214 Cluster-GCN ӎ 

   ῏  ӈ  

Cluster-GCN 

≠

׆̆ ῤ ᶏ

 

Input 

X  tensor 

Y  tensor 

edge_index 
̆ҍ g

ԋ ѿ 

tensor 

SparseTensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Module 
῀∆

 
Model 

Output 

Y 
̂ ̃

 
tensor 

H 
ᴰ

 
tensor 

Module 
₮

 
Model 

Attributes 

dropout_r ҡ  float 

clustering-

method 
 string 

cluster-

number 
 int 

 

WebGraph ѿ ̆ ᾟ№≠ ᵌ

Ữ ̆ ץ ᵞ Ữ Ȃ ӈ 215Ȃ 

215 WebGraphӎ 

   ῏  ӈ  

WebGraph 

≠

ᵌ

Ữ̆׆

ᵞ Ữ

 

Input 

is_compress 
True ᵬ̕

Flase ᵬ̕ 
bool 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ edge_index

ԋ ѿ 
Graph 

Output 

edge_index ̆ҍgԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ edge_index

ԋ ѿ 
Graph 

 

8.1.3   
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Ҭ ȁ ῃ ⁞ץ̆

Ȃ ҩ ṿ̆

ȁ Ȃ ᶏ ̆

ҹ  ⁞ץ̆ Ữ Ȃ 

VQ-GNN ѿҩ ̆VQ-GNN ԅ ԍ GNN̆ᶏ (VQ)

Ȃ ӈ 216Ȃ 

216 VQ-GNN ӎ 

   ῏  ӈ  

VQ-GNN 

ҹҌ

ӟҩ

K

ᴰ

 

Input 

X  tensor 

R №  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

edge_weight 
̆

 
tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output Y 
ԍ ҩ

≢  
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

C  tensor 

 

VQ-GNN ᴺף 217Ȃ 

217 VQ-GNN ᵀש  

 VQ-GNN   

1.  ῀̔X  

2.  ₮̔Y  

3.  For l in range(L):  

4.   initialize GNN learnable parameters 7  and ʃ  and 6  8 ȿȿ'  ∆  

5.  For indices É sampled from ρȟȢȢȢȟÎ:  

6.   Load the mini-batch features 8 8 , labels 9  

7.  For Ì πȟȣȣȟ, ρ ╠ ᴰ  

8.   Compute the approximate message passing weight matrix using # , #  , 2   

9.   Estimate next layerôs features 8  with 8  and feature codewords 8   

10.  For Ì , ρȟȣȣȟπ ᴰ  

11.   Estimate lower layerôs gradients '  and ᶯ Ì  

12.  For Ì πȟȣȣȟ, ρ VQ  

13.   Update the concatenated codewords 6  =8 ȿȿ'   

 

8.1.4   

8.1.4.1   

Ҍ ̆ №ҹ҈ ̔ 
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a) ̔ ҩ Ȃ ҹ Ҭ ҩ

ץ Ȃ ᾛ ҩ ̆ ᵞ ԍ

ῃ Ȃ 

b) ̔ GNN ѿ ҩ Ȃҍ ̆

Ḡ ᾧ Ȃ ҍ

῏ ׆̆ ᵞ ᵣ ῤ ̆ ᵣ ̆ ץ ’Ҋ̆

GNN Ȃ 

c) ̔ Ҭ ⌠ѿҩ ̆ ҩ ҉ ῃ

GNN Ȃ ץ №◓ ҩ ȁ ԍ ̆ ⁞ץ

̆ Ḡ ῃ Ȃ 

8.1.4.2   

⁞ץ ῀ ̆ ץ ᵞῤ ̆ ⱴ

Ȃ 

ҹ̔ 

a) ῀̔ ȁ ȁ Ḥ ̆ ̕ 

b) ᶏ ̕ 

c) ₮̔ ̆ Ҭ ̆ ₮ Ҭ Ȃ 

ΐᵣ ӈ 218 ~ 220Ȃ 

node_sampler ᵬ ӈ 218Ȃ 

218 node_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

node_sampler 
̆ ῀

 

Input 

g ῀  

Graph 

HeteroGra

ph 

target_nodes  tensor 

num_neighbors  

List [int] 

Dict 

[Tuple 

[string, 

string, 

string], 

List [int]]  

batch_size 
̆ ѿ

 
int 

shuffle 

̆

 

bool 

drop_last 

̆ ҡ

ѿҩҌ

 

bool 

Output 

blocks ₮ ↓  

List 

[Graph] 

List 

[HeteroGra

ph] 

sample_index 
₮

 
tensor 

node_index 
₮

Ҭ  
tensor 

 

graphsage_sampler ᵬ ӈ 219Ȃ 
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219 graphsage_sampler ᵲ ӎ 

ᵬ   ῏  ӈ  

graphsage_sampler 

graphsage

 

Input 

g ῀  Graph 

target_nodes 
 

tensor 

num_neighbors 
 

List [int] 

batch_size 

̆ ѿ

 

int 

Output 

blocks ₮ ↓  
List 

[Graph] 

sample_index 
₮

 
tensor 

node_index 
₮Ҭ  

tensor 

neighbors  List [int] 

 

pinsage_sampler ᵬ ӈ 220Ȃ 

220 pinsage_sampler ᵲ ӎ 

ᵬ   ῏  ӈ  

pinsage_sampler 

̆ᶭ

pinsage

῀

 

Input 

g ῀  HeteroGraph 

target_nodes 
 

tensor 

num_neighbors 
 

List [int] 

Dict [Tuple 

[string, string, 

string], List 

[int]]  

node_type 
 

string 

other_type ῒז  string 

num_traversals 

ԍ

ᾝ

 

int 

termination_pro

b 

ԍᾝ

 

float 

num_random_w

alks 

ѿҩ

 

int 

batch_size 

̆ ѿ

 

int 

shuffle 

̆

 

bool 

drop_last 

̆ ҡ

ѿҩҌ

 

bool 
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220 pinsage_sampler ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

pinsage_sampler 

̆ᶭ

pinsage

῀

 

Output 

block ₮ ↓  
List 

[HeteroGraph] 

sample_index 
₮

 
tensor 

node_index 
₮Ҭ  

tensor 

 

8.1.4.3   

GNN ѿ Ȃ ץ ‗ ⱴ̆

̆ ᵞῤ ⱴ Ȃ 

ΐᵣ ᵬ 221 ~ 224Ȃ 

layer_sampler ᵬ ӈ 221Ȃ 

221 layer_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

layer_sampler 

̆

῀

 

Input 

g ῀  
Graph 

HeteroGraph 

target_nodes  tensor 

num_samples  

List [int] 

Dict [Tuple 

[string, string, 

string], List 

[int]]  

batch_size 
̆ ѿ

 
int 

shuffle 
̆

 
bool 

drop_last 
̆ ҡ

ѿҩҌ  
bool 

Output 

block ₮  

List [Graph] 

List 

[HeteroGraph] 

sample_index 
₮

 
tensor 

node_index 
₮Ҭ

 
tensor 

 

hgt_sampler ᵬ ӈ 222Ȃ 

222 hgt_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

hgt_sampler 

 

Input 

g ῀  HeteroGraph 

target_nodes  tensor 

num_samples  

Dict [Tuple 

[string, string, 

string], List 

[int]]  

batch_size 
̆ ѿ

 
int 
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222 hgt_samplerᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

hgt_sampler 

 

Output 

graphs ₮  
List 

[HeteroGraph] 

sample_index 
₮

 
tensor 

node_index 
₮Ҭ

 
tensor 

 

fastgcn_sampler ᵬ ӈ 223Ȃ 

223 fastgcn_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

fastgcn_sampler 

FastGCN

 

Input 

g ῀  Graph 

target_nodes  tensor 

num_samples  List [int] 

batch_size 
̆ ѿ

 
int 

Output 

block ₮ ↓  
List 

[Graph] 

sample_index 
₮

 
tensor 

node_index 
₮

Ҭ  
tensor 

 

ladies_sampler ᵬ ӈ 224Ȃ 

224 ladies_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

ladies_sampler 

LADIES

 

Input 

g ῀  Graph 

target_nodes  tensor 

num_samples  List [int] 

batch_size 
̆ ѿ

 
int 

Output 

block ₮ ↓  
List 

[Graph] 

sample_index 
₮

 
tensor 

node_index 
₮

Ҭ  
tensor 

 

8.1.4.4   

⌠ ̆ ץ ᵞῤ ⱴ Ȃ 

ҹ̔ 

a) ῀ ȁ ȁ Ḥ ̆ ȁ ̕ 

b) ᶏ ̆ ȁ └ ̕ 

c) ₮ ̆ Ҭ Ȃ 

ԓ ΐᵣ ᵬ 225~ 229Ȃ 

ᵬ ӈ 225Ȃ 
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225 subgraph_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

subgraph_sampler 

῀

 

Input 

X ῀  Graph 

target_nodes  tensor 

num_neighbors  

List [int] 

Dict 

[Tuple 

[string, 

string, 

string], 

List [int]]  

batch_size 
̆ ѿ

 
Int 

shuffle 

̆

 

bool 

drop_last 

̆ ҡ

ѿҩҌ

 

bool 

Output 

block ₮ ↓  
List 

[Graph] 

sample_index 
₮

 
tensor 

node_index 
₮

Ҭ  
tensor 

 

clustergcn_sampler ᵬ ӈ 226Ȃ 

226 clustergcn_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

clustergcn _sampler 

clustergcn

 

Input 

g ῀  Graph 

num_cluster ҩ  int 

clustering_method  string 

batch_size 
̆ ѿ

 
int 

Output 

block ₮ ↓  
List 

[Graph] 

sample_index 
₮

 
tensor 

node_index 
₮

Ҭ  
tensor 

 

saint_sampler ᵬ ӈ 227Ȃ 

227 saint_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

saint_sampler 

SAINT

 

Input 

g ῀  Graph 

saint_method  string 

batch_size 
̆ ѿ

 
int 

Output block ₮ ↓  
List 

[Graph] 
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227 saint_samplerᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

saint_sampler 

SAINT

 

Output 

sample_index 
₮

 
Tensor 

node_index 
₮

Ҭ  
tensor 

 

random_walk_sampler ᵬ ӈ 228Ȃ 

228 random_walk_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

random_walk_sampler 

׆

↓

 

Input 

g  

Graph 

HeteroGra

ph 

nodes  tensor 

metapath ̆ᾝ  

List [Tuple 

[string, 

string, 

string]] 

prob 
Ữ

 
tensor 

restart_prob 
 

float 

length 
̆

 
int 

return_eids 
̆

 
bool 

Output 

traces 
↓

 
tensor 

eids 
↓

 
tensor 

types 
↓

 
tensor 

 

node2vec_sampler ᵬ ӈ 229Ȃ 

229 node2vec_samplerᵲ ӎ 

ᵬ   ῏  ӈ  

node2vec_sampler 

׆

ԍ

node2vec

↓

 

Input 

g  Graph 

nodes  tensor 

prob 
Ữ

 
tensor 

p 
Ҭ

└  
float 

q 
Ҭ

└  
float 

walk_len  int 

return_eids 
̆

 
bool 

Output 

traces 
 

tensor 

eids 
 

tensor 
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8.1.5   

ᵀ Ȃ Һ

ᵣ ȁ ⱬץ ̆ Һ ᵣ

Ȃ ȁ ȁḤ

Ȃ 

8.2 ғ◑  

8.2.1   

Ҭ ҹ Ȃ ⁞ץ Ữ

̆ Ȃ 

EXACT ѿ ᶏ ῀ GNNῤ ᴨ ̆ ץ ᵞ

҉ GNN ῤ ӍҌ Ȃ ӈ 230Ȃ 

230 EXACT ӎ 

   ῏  ӈ  

EXACT 

ѿҩᶏ

ῤ  

Input 

X  tensor 

edge_weight  tensor 

y_train ֽ̆

Ḥ  

tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output Y 
ԍ ҩ ≢

 
tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

activation_compression_

bits 
 int 

dropout_r ҡ  float 

 

EXACT ᴺף 231Ȃ 

231 EXACT ᵀש  

 EXACT   

1.  ῀̔( ȟʃ , layers L GCN  

2.  ₮̔(   

3.  ÃÔØ Ŷ {} ҹ ᴰ Ḡ  

4.  *  N  --( ȟʃ    

5.  Add (  and ʃ  to ÃÔØ MM.backward 

6.  (  Ŷ SPMM (!, * )  

7.  Add ! (in CSR format) and  *  to ÃÔØ SPMM.backward 

8.  If Ì , ρ: ReLU.backward 

9.   Add ρ  to ÃÔØ   

10.   ( = ReLU(( )  

11.  return (   

 

Ὶ ̆ זҍῒץ ᶏ Ȃ 
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a) ◄ ᶏ  

ץ ԍ◄ ץ ѿ ᴨ Ȃ ◄ ̆ ץ

Ȃ ◄ ̆ ◄ Ȃ 

b) ᶏ  

ץ ԍ ӊ╠Ȃᾢ ᵬ̆ Ҭ ῤ ̆Ῥ

Ȃ 

8.2.2  ◑  

◄ ⁞ ̆ ץ Ȃ ◄

ῒ Ҍ ⱳ № ̆№ҹḤ ᴰ ◄ Ḥ ◄ Ȃ 

8.2.2.1  Ḫ ᴶ ◑  

Ḥ ᴰ ◄ Ҭ Ḥ ᴰ Ȃΐᵣ ̔ ԍ ◄

ȁ ԍ ṿ ◄ ȁ ◄ Ȃ ץ ΐᵣ Ḥ ᴰ

ᶏ Ȃ 

SGC ◄ ᴰ GNNḤ ᴰ ҉̆ ԅ ӊ

̆ ץ Όᵩ Ȃ ӈ 232Ȃ 

232 SGC ӎ 

   ῏  ӈ  

SGC 

ӊ

, ᴰ

GNNḤ ᴰ

◄

ץ̆ Ҍ

Όᵩ  

Input 

X  tensor 

S 
ѿ  

tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output 
Y ̂ ̃  tensor 

H ᴰ  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

dropout_r ҡ  float 

 

8.2.2.2  Ḫ ◑  

Ḥ ◄ ҬḤ Ҭ ̆ΐᵣ № Ḥ

ȁ ᵬ◄ ȁ Ȃ 

PPNP ԅ GCN PageRank ᴰ ̆ ץ ῤ Ḥ Ȃ

ӈ 233Ȃ 
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233 PPNP ӎ 

   ῏  ӈ  

PPNP 

GCN

PageRank

ᴰ GNN

Ḥ ᴪ

◄ ץ̆ ⌠

ῤ

Ḥ  

Input 

X  tensor 

A 
ѿ  

tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

Output 
Y ̂ ̃  tensor 

H ᴰ  Tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_channels 
̆

 
int 

K ᴰ  int 

dropout_r ҡ  float 

 

8.2.2.3  ◑ ᵆ ‼ 

◄ ᵀ ‰ ԍ ◄ ‰Ȃ ◄ ᵀ ‰ ̔ 

a) ‰ ̔◄ ҉ ‰ ץ Ḡ ҍ

‰ Ȃ 

b) ̔◄ ⁞ Ȃ 

c) ̔◄ ⁞ Ȃ 

d) ̔◄ ⱴȂ 

8.3  

8.3.1   

ѿҩ ӟѿҩ ȁ Ȃ

Ҭ ץ ҹ ȁ Ȃ Ḡץ ̆

ᵞ ̆ Ȃ №ץ

ҹ ȁ ץ ҈ Ȃ 

8.3.2   

ң Ȃ ѿ ҹ ̆ ᾟץ

№ ӟ ү ̕ ԋ ҹ ̆ ᴰ

׆└ Ҭ ӟ⌠῏ Ḥ Ȃᶛ LSPȁTinyGNNȁLTDȁGRACEDҹ Ȃ 

234~ 239Ȃ 

LSP ̆ᶏ Ḡ ̆ ץ ᴰ Ḥ ̆

ȂLSP ԍꜚ ̆ Ȃ ӈ 234Ȃ 

  



T/AI 1 15.3ð2024 

117 

234 LSP ӎ 

   ῏  ӈ  

LSP 

LSP GNN

Ғ

, ₮

Ḡ ̆ ץ

ᴰ Ḥ

׆̆

 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

teacher_logits 
₮̆

 
tensor 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

heads 
̆ ⱬ

̆ ҹ 1 
int 

hidden_channels 
̆

 
Int 

beta 

̆ betaⱴ

Ҭ

̆ ҹ
0.1 

float 

dropout 

̆

Ҭ̆ ҩ

ҡ ̆

ҹ 0.2 

float 

 

TinyGNNᶏ Ḥ ԅ GNNҍ GNN Ḥ ̆ ץ

ⱴ GNN Ȃ ӈ 235Ȃ 

235 TinyGNNӎ 

   ῏  ӈ  

TinyGNN 

TinyGNN ҹԅ

Ḡ

̆ GNN

₮

Ȃ

≠ Ḥ

̆

GNNҍ GNN

ӊ Ḥ

 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ edge_indexԋ

ѿ 
Graph 

teacher_logits ₮̆  tensor 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

hidden_chann

els 
̆  int 

dropout 

̆ Ҭ̆

ҩ ҡ ̆

ҹ 0.2 

float 

 

LTD ѿҩ ԍ ̆LTD ӟ

̆ ץ Ȃ ӈ 236Ȃ  
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236 LTD ӎ 

   ῏  ӈ  

LTD 

₮ѿҩ

̆ ץ

ԍᴋᵥ

ץ ѿ

ױ Ȃҹ

ԅ ‗№ ̆

LTD ₮ ӟ

ץ̆

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

teacher_logits 
₮̆

 
tensor 

Output Y  tensor 

Attributes 

in_channels 
ҩ ῀

 
int 

out_channels 
ҩ ₮

 
int 

heads 
̆ ⱬ

̆ ҹ 1 
Int 

hidden_dim 
̆

̆ ҹ 64 
int 

beta 

̆ betaⱴ

Ҭ

̆

ҹ 0.1 

float 

dropout 

̆

Ҭ̆ ҩ

ҡ ̆

ҹ 0.2 

float 

 

LTD ᴺף 237Ȃ 

237 LTD ᵀש  

 LTD   

1.  ῀̔X, g, teacher_logits, y  

2.  ₮̔Y  

3.  While warmup do:  

4.   student_logits = self.gnn_student(g, X)  

5.   loss_distill = self.ce_loss(student_logits, teacher_logits, y)  

6.   self.gnn_student.update(loss_distill)  

7.  student_logits = self.gnn_student(g, X)  

8.  While not converge do:  

9.   temperature = LTDTemp(student_logits, teacher_logits)  

10.   loss_distill = self.ce_loss(student_logits, teacher_logits, y)  

11.   self.gnn_student.update(loss_distill)  

12.   student_logits = self.gnn_student(g, X)  

13.   loss_temp = self.ce_loss(student_logits, y)  

14.   self.LTDTemp.update(loss_temp)   

15.  final_logits = self.gnn_student(g, X)  

16.  Return log_softmax(final_logits, dim=-1)  

 

GRACED ѿ ԍ ⱴ ȂGRACED └

ḱ ׆ ̆ ⁞ץ Ҍ Ȃ

ӈ 238Ȃ  
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238 GRACED ӎ 

   ῏  ӈ  

GRACED 

₮ѿ ԍ

ⱴ  

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

teacher_logits 
₮̆

 
tensor 

Output Y  tensor 

Attributes 

in_channels ҩ ῀  int 

out_channels ҩ ₮  int 

hidden_dim 
̆ ̆

ҹ 64 
Int 

dropout 

̆

Ҭ̆ ҩ

ҡ ̆

ҹ 0.2 

float 

  

GRACED ᴺף 239Ȃ 

239 GRACED ᵀש  

 GRACED   

1.  ῀̔X, g, teacher_logits, y  

2.  ₮̔final_loss  

3.  While not converge do:  

4.  GA_Input = self.GA_Func(X,g)  

5.   student_logits = slef.GAMLP(GA_Input)  

6.   loss_student_pred = self.ce_loss(student_logits, y)  

7.   loss_teacher_pred = self.ce_loss(teacher_logits, y)  

8.   distll_weight = self.weight_func(loss_student_pred, loss_teacher_pred)  

9.   loss_distill = self.ce_loss(student_logits, teacher_logits)  

10.   final_loss = distll_weight * loss_distill + (1- distll_weight) * loss_student_pred  

11.   final_loss.backward()  

12.  Return final_loss  

 

8.3.3   

̆ ҩ ⌠ ̆ ץ

ғ ’Ȃ 

ᶛ RODȁFreeKDҹ ̆ 240 ~ 241Ȃ 

ROD ᶏ ̆ᴨ ӟҬ ԑ ҍ

̆ ץ ᴰ Ȃ ӈ 240Ȃ  
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240 ROD ӎ 

ᵬ   ῏  ӈ  

ROD 

ѿ

ӟ

̆ ԅ

ȁ ԍ

ᴋⱵ

ү

҈ Ḥ

̆ ₮ ҩ

ҩҌ Ҋ ᴋ

Ⱶ҉

 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output prediction ₮  tensor 

Attributes 

hidden_units  int 

k  int 

learning_rate ᴨ ӟ  float 

alpha 
₱ Ҭ ᴋ

Ⱶ  
float 

beta 
₱ Ҭ ᴋ

Ⱶ  
float 

 

FreeKD ѿ ԅ ӟ ̆FreeKDᶏ № ңҩ

GNN ֜ ̆ ץ Ȃ ӈ 241Ȃ 

241 FreeKD ӎ 

ᵬ   ῏  ӈ  

FreeKD 

ꜚץ

ᴰ

̆ᶏ

ȁ ȁ

̆ ₮ңҩ

 

Input 

X  tensor 

edge_index ̆ҍ gԋ ѿ 
tensor 

SparseTensor 

g 
῀ ̆ҍ edge_index

ԋ ѿ 
Graph 

L  int 

Output prediction ₮  tensor 

Attributes 

gamma RewardҬ  float 

alpha ₱ Ҭ  float 

beta ₱ Ҭ  float 

 

8.3.4   

ᶏ Ȃ 

ᶛ GNN-SDȁIGSDҹ ̆ 242 ~ 243 

GNN-SD Ḡ ↕ ̆GNN-SD

GNN ᴰ ῏ Ȃ ӈ 242Ȃ 

242 GNN-SD ӎ 

ᵬ   ῏  ӈ  

GNN-SD 

ץ GNNҌ

ӊ ᴰ

̆ᶏ ȁ

ȁ ̆

₮ Ҍ Ҋ

ᴋⱵ҉  

Input 

X  tensor 

edge_index 
̆ҍ g

ԋ ѿ 

tensor 

SparseTens

or 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 
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242 GNN-SD ӎ̂ ̃ 

ᵬ   ῏  ӈ  

GNN-SD 

ץ GNNҌ

ӊ ᴰ

̆ᶏ ȁ

ȁ ̆

₮ Ҍ Ҋ

ᴋⱵ҉  

Output prediction ₮  Tensor 

Attributes 

hidden_dim  int 

dropout ҩ ҡ

 

float 

learning_rate 
ᴨ

ӟ  
float 

alpha 
₱ Ҭ

 
float 

beta 
₱ Ҭ

 
float 

 

IGSD ѿ ף ȂIGSDᶏ ӟ ̆ ӟ ̆

Ҭ ᴨ ̆ ץ № Ȃ ӈ

243Ȃ 

243 IGSD ӎ 

ᵬ   ῏  ӈ  

IGSD 

ԍ ӟ

̆

ᶛ

ᶛ ≢ ף

̆ᶏ

ȁ

̆ ₮ ӟ⌠

̂

̃ ’

̂ ̃ 

Input 

X  tensor 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

Output prediction ₮  tensor 

Attributes 

proj_hidden_size  int 

proj_size  int 

learning_rate ᴨ ӟ  float 

label_thre ᴺ ṿ float 

Y ̆  tensor 

 

8.4 ꜘ  

8.4.1  ꜘ  

8.4.1.1   

⅞№ҹ ҩ №̆ № Ҍ Ȃ ѿҩ

╠ ̆ ῒז ҉ Ȃ ℗№ҹҌ

̆ ѿҩ ᾢ ѿҩ ҉ ╠ ᴰ ̆ Ҭ ᴰ Ҋѿҩ Ȃ

̆ ԋҩ ץ ѿҩ ҉ ╠ ᴰ ̆Ҍ ץ ̆

Ȃ ҩ ₮ ῒ № Ȃ ҉ ̆ ⌠

Ȃ ӈ 244Ȃ  
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244 ӎ 

   ῏  ӈ  

PipelineParallel 

Ҍ GNN №

Ҍ Ȃ ҩ

ѿ GNN

Ȃ ѿҩ׆

Ҋѿҩ ̆

ҩ ῒ

҉  

Input 

module  Model 

device_num  int 

g  Graph 

feature  tensor 

feature_dim  int 

Output output_device ₮ id int 

 

8.4.1.2   

⅞№̆ ᴍ № Ҍ Ȃ ҩ ҉

◐ Ȃ Ҭ̆ ҩ ╠ ᴰ ̆ Ȃ

҉ ̆ Ȃ ҉ ̆ Ȃ ӈ 245Ȃ 

245 ӎ 

   ῏  ӈ  

DataParallel 

⅞№⌠

Ҍ

҉̆ ҩ

ΐ

◐ Ȃ

ӊ

╠

 

Input 

module  Model 

device_num  int 

g  Graph 

feature  tensor 

batch_size  int 

Output output_device ₮ id int 

 

8.4.1.3   

ҩ ̆ᶛ ῀̆ ℗№⌠ ҩ ҉̆ ѿҩ

№ Ȃ ᾢ ῀ ℗№̆ ҩ №

⌠Ҍ ҉Ȃ ҩ ╠ ᴰ ̆ ῒ №̆ Ҭ

Ḥ ᴰ ץ̆ Ḡ ῒזᶭ Ḥ ᵬ Ȃ ᶏ

Ҋ ᴋⱵҍ ₱ ̆ ⌠ ℗№⌠Ҍ ҉ ᴰ Ȃ

҉ ̆ Ȃ ӈ 246Ȃ 

246 ӎ 

   ῏  ӈ  

TensorParallel 
℗№ ̆

ҩ

№  

Input 

module  Model 

device_num  int 

g  Graph 

feature  tensor 

Output Module  Model 

 

8.4.2 ꜘש   

ⱴף ץ Ҭ Ȃ№

Ҭ̆ ף └№ҹ └̆ ץ̆└ Ȃ └ ῀Ҋ

ѿ ╠ ѿ ̆ Ḡ ῃ ѿ ̕ └Ҭ ῒ ̆Ҍ
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ῒז ̆ ̕ ᴨץ Ҭ ҍ ‰

ӊ Ȃ ԅ ң └̆ Ҍ ’

̆ Ȃ 

SSP ѿ Ȃ ץ ̆ ף └ Ȃ

SSP ΐᵣ ’ ᵬ̆ Ḡ̆

Ҍ ᴆ Ȃ ӈ 247Ȃ 

247 SPP ӎ 

   ῏  ӈ  

SSP 

ᶏ

 

Input 

X  tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTen

sor 

ssp_flag 
ᶏ

 
bool 

staleness_bound ṿ int 

Output Y  tensor 

Attributes 

in_channels ῀  int 

out_channels ₮  int 

Module 
̆

 
int 

n_layers  int 

 

8.4.3  ↔ⅎ  

№ Ҭ ⅞№ ̔ ȁMetisȁMetis-extend ⅞№Ȃ 

a) ⅞№ ӈҌ ↕ ṿ̆ № ץ Ḥ Ȃ  

b) Metis ץ ⅞№ҹ ҩ ₃Ӎ ̆ ◓ Ȃ 

c) Metis-extend ᶏ ⱴ ̆ ̆ᴨ ᴰ Metis

Ȃ ᶏ Ҭ̆ ̆⁞ Ḥ Ȃ 

d) ⅞№ ꜚ ⅞№ ̆ №₱ Ҍ ⅞№ᴋⱵȂ 

partitiong_graph ԅҌ ⅞№ ̆ ᴨץ ⅞№ ̆ Ҍ GNN

Ȃpartitiong_graph ᵬ ӈ 248Ȃ 

248 partitiong_graphᵲ ӎ 

ᵬ   ῏  ӈ  

partitiong_graph 
⅞№ 

Input 

X  tensor 

g 

῀ ̆ҍ

edge_indexԋ

ѿ 

Graph 

edge_index 
̆ҍ gԋ

ѿ 

tensor 

SparseTenso

r 

num_parts №  int  

part_method №  string 
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248 partitiong_graphᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

partitiong_graph 
⅞№ 

Output 
partition_g №  List [Graph] 

partition_X №  List [tensor] 

Attributes 

balance_ntypes 

Mestis ̆

⅞№  

bool 

balance_nodes 

Mestis ̆

⅞№  

bool 

balance_edges 

Mestis ̆

⅞

№  

bool 

balance_weight 

Mestis ̆

⅞№  

bool 

function_eval 

⅞№ ̆

№₱

ᴇ⅞№  

bool 

 

8.4.4  Ḫꜘ  

8.4.4.1  Ḫᴮ  

Ḥᴨ № Ҭ ῏ ̆ ץ Ḥ ̆ Ḡ

‰ Ҍ Ȃ Ḥᴨ Һ ̆№ҹ҈ ̔ᴨᾢ ȁῃ

№ Ȃ ↕ ҹDepCommȂ 

ᴨᾢ ҹ№ץ ᴨᾢ ᴨᾢ Ȃ ᴨᾢ ᴨᾢ Ữ ̆

Ȃ ᴨᾢ ↕ᴨᾢ Ữ ⁞ץ̆ Ḥ

Ȃ 

ῃ ̂DepCachẽ ῃ ץ̆ ᾧ Ḥ ᵬȂ 

№ ̆ № ̆ ץ Ḥ Ữ ӊ ⌠

̆ DepComm DepCache Ȃ 

ᴨᾢ ץ ₮ Ȃ ᴨᾢ ᵬ ӈ 249Ȃ 

249 ᴮᾨ ᵲ ӎ 

ᵬ   ῏  ӈ  

ᴨᾢ  
₮

ᾟ  
Input 

g ῀  Graph 

embed_names ↓  
List 

[string] 

sort_nid 
₮

ID 
tensor 

node_num  int  

dims  int 

nid_map 
ID ⌠

ῃ ID  
tensor 

data_frame 

ῖ 

Dict 

[string, 

float] 
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249 ᴮᾨ ᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

ᴨᾢ  
₮

ᾟ  

Output cached_feature  Tensor 

Attributes 

peak_allocated_mem 
GPU҉№

ῤ  
int 

peak_cached_mem 
GPU҉

ῤ  
int 

 

ᴨᾢ GPUῤ ᶏ ѿ ‗ Ȃ ᴨᾢ ᵬ ӈ

250Ȃ 

250 ᴮᾨ ᵲ ӎ 

ᵬ   ῏  ӈ  

ᴨ

ᾢ  

ѿҩ mini-batch 

̆

 GPU ῤ

̆ №

 GPU ῤ

 

Input 

g ῀  Graph 

embed_names ↓  List [string] 

node_num  int  

dims  Int 

nid_map 
ID ⌠ῃ

ID  
tensor 

data_frame 
ῖ 

Dict [string, 

float] 

Output cached_feature  tensor 

Attributes 

peak_allocated_m

em 

GPU҉№ ῤ

 
int 

peak_cached_me

m 

GPU҉ ῤ

 
int 

 

DepCache ῃ ȂDepCache ᵬ ӈ 251Ȃ 

251 DepCacheᵲ ӎ 

ᵬ   ῏  ӈ  

DepCache 

ҩ worker

╠̆ ᶭ ױ

Ạ ‰  

Input 

g ῀  Graph 

L  int 

label  tensor 

h ∆  tensor 

W ∆  tensor 

Output W  tensor 

 

№ ῤ ̆ ≢ GPUῤ ’Ҋ̆ ѿ № ῒ Ȃ

№ ᵬ ӈ 252Ȃ 

252 ⅎ ᵲ ӎ 

ᵬ   ῏  ӈ  

№  

ᶏ

⅞№ DepCache 

 DepComm ᶭ

῏  

Input 

vertices_subset  set 

edge_subset  set 

remote_dependent_ne

ighbors 
ᶭ  List [set] 

Output 
partitions_of_ 

_dependencies 

ᶭ ῏ ⅞№

 
List [set] 

Attributes S ῤ └ int 
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8.4.4.2  Ḫ ғ Ḫᴮ  

8.4.4.2.1   

Ḥ № GNN Ҭ⁞ ӊ ᴰ ̆ ᵞ

Ḥ ̆ ᵣ Ȃ Ḥ ץ ḠGNN ‰ ╠ Ҋ̆ ᵞ№

Ҭ Ḥ ̆ № GNN Ȃ Ḥ Ḥᴨ ҹ№ץ

̆ ҡ Ḥ Ȃ 

a) № ⁞ץ ᴰ Ȃ 

b) ҡ ᴰ ҡ ⁞ץ ᴰ Ȃ 

c) Ḥ ҹᵞ ⁞ץ ᴰ Ȃ 

8.4.4.2.2  / ҧ  

BNS ԍGNN Ȃ ̆ ̆

Ḡ Ȃ 

BNS ῏ Ҭ ̆ ΐ Ḥ ף ѿ № ῒ

̆ ⁞ ̆ ȂBNS ᵬ ӈ 253Ȃ 

253 BNS ᵲ ӎ 

ᵬ   ῏  ӈ  

BNS 

ԍ  

(GNN) №

̆ῒ ҩ

Ҭף

̆ ⁞ץ

Ḥ ̆

 

Input 

X  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

edge_index ̆ҍ gԋ ѿ tensor 

Output New_X 

Ḥ №

Ḥ

 

tensor 

Attributes Fanout  float 

 

8.4.4.2.3  Ḫ  

Ḥ № GNN Ҭ⁞ Ḥ ⱴ Ȃ 

Ḥ ҹᵞ ̆ 8ᵝ 16β ׆̆ ⁞ ᴰ Ȃ

ᴪ ῀ѿ ̆p ץ Ḡ ╠ Ҋ̆ ⁞ Ḥ Ȃ

Ḥ ᵬ ӈ 254Ȃ 

254 Ḫ ᵲ ӎ 

ᵬ   ῏  ӈ  

Comm-quantization 

Ḥ

ҹ ᵞ

̆⁞

ᴰ Ȃ/

ᵝ ᴰ₮

⁞ץ̆ №

Ḥ  

Input 

X  tensor 

g 
῀ ̆ҍ

edge_indexԋ ѿ 
Graph 

edge_index ̆ҍ gԋ ѿ tensor 

Output 
Quantization_da

ta 

ᴰ ῀

 
tensor 

Attributes n_bits 
ᵝ

 
int 
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9  

9.1 ԓ ӥ  

9.1.1  ᵩ  

ԍ ӟ ҩ ᴆ ̆ ֓ ᴆ ᵬץ

ӟȁ ᴋⱵȂ ῏ ᴆӊ ῏ Ҋ̔ 

a) ᵣ ᴆ  

 ̧ ̔ ᶫῃ ⱴ ⱴ ῀ ̆ ⱴ ȁ

Ḃץ̆ Ȃ ȁ ѿ ȁ ‰

Ȃ 

 ̧ ̔ ̂GCÑ ῒז GNN ӟ ȁ

Ȃ ѿ GNN ̆ ׆ Ҭ Ḥ Ȃ 

 ̧ ̔ ᴨ ᴰ └̆ ԍ ץ ₱ Ȃ ѿ

ҍ ӟ ≠ץ̆ Ȃ ҩ ѿ ╠ ᴰ ȁ

ȁ ᴰ Ȃ 

 ̧ ̔ ̆ ԍ ҉ № ᴋⱵ̆

̆ ‰ ȁF1№ ȁAUC ῒ ‰Ȃ 

b) ҩ ᴆ ȁ֜ԑ ῏  

 ̧ ҍ ̔ ₮ ̆ʟ ᶏ Ȃ

ң ӊ ֜ԑ ̆ ᵬҹ ῀Ȃ 

 ̧ ҍ ̔ ₮̂ ῀̃ ԍ

Ҭ Ȃ ң Ҋ ᴨ ֜ԑ̆ץ Ȃ 

 ̧ ҍ ̔ Ḡ ץ̆ Ȃ 

3 Ȃ 

 

 

3 ԓ ӥ  

9.1.2  ғ ӥ  

9.1.2.1   

ԍ ̆ ȁ ↕

ץ ῤ ᵬȂῒҬ̆ № ӈḤ GB/T 42382.1-2023̆ ΐᵣ Ҋ̔ 

abs̔ Ҭ ѿҩᾝ ṿȂabs ᵬ ӈ GB/T 42382.1-2023 18Ȃ 

add̔ ԍңҩ ⱴ̆ Ҍ ᴪ̆ Ȃadd ᵬ ӈ GB/T 42382.1-2023

20Ȃ 

arrange̔ ԍ⇔ ѿҩ ῤ ↓ ѿ ↓ ṿȂarrange ᵬ ӈ GB/T 

42382.1-2023 93Ȃ 

argmax̔ Ҭ ṿ Ȃargmax ᵬ ӈ GB/T 42382.1-2023 23Ȃ 
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argmin̔ Ҭ ṿ Ȃargmin ᵬ ӈ GB/T 42382.1-2023 24Ȃ 

cast̔ ḱ Ȃcast ᵬ ӈ GB/T 42382.1-2023 32Ȃ 

ceil̔ Ҭ ѿҩᾝ ҉ Ȃceil ᵬ ӈ GB/T 42382.1-2023 33Ȃ 

concat̔ ₃ҩ Ȃconcat ᵬ ӈ GB/T 42382.1-2023 34Ȃ 

cos̔ Ҭ ҩᾝ ᵩ ṿȂcos ᵬ ӈ GB/T 42382.1-2023 41Ȃ 

diag̔׆ѿҩѿ ⇔ ѿҩ ׆ ᾝ Ȃdiag ᵬ ӈ GB/T 

42382.1-2023 49Ȃ 

divide̔ ᾝ Ȃdivide ᵬ ӈ GB/T 42382.1-2023 50Ȃ 

equal̔ ∞ ңҩ ᾝ Ȃequal ᵬ ӈ GB/T 42382.1-2023 57Ȃ 

exp̔ Ҭ ҩᾝ expṿȂexp ᵬ ӈ GB/T 42382.1-2023 58Ȃ 

gather̔ ׆ ῀ ṿȂgather ᵬ ӈ GB/T 42382.1-2023 62Ȃ 

logical_and̔ ңҩ ᾝ ҍȂlogical_and ᵬ ӈ GB/T 42382.1-2023 22Ȃ 

logical_not̔ ңҩ ᾝ Ȃlogical_not ᵬ ӈ GB/T 42382.1-2023 83Ȃ 

logical_or̔ ңҩ ᾝ Ȃlogical_or ᵬ ӈ GB/T 42382.1-2023 85Ȃ 

logical_xor̔ ңҩ ᾝ Ȃlogical_xor ᵬ ӈ GB/T 42382.1-2023

125Ȃ 

matmul̔ ңҩ ӗȂmatmul ᵬ ӈ GB/T 42382.1-2023 78Ȃ 

multiply̔ңҩ ᾝ ӗȂmultiply ᵬ ӈ GB/T 42382.1-2023 81Ȃ 

pow̔ Ҭ ҩᾝ Ȃpow ᵬ ӈ GB/T 42382.1-2023 90Ȃ 

reduce_mean̔ ҉ ṿȂreduce_mean ᵬ ӈ GB/T 42382.1-2023 96Ȃ 

reduce_max̔ ҉ ṿȂreduce_max ᵬ ӈ GB/T 42382.1-2023 97Ȃ 

reduce_min̔ ҉ ṿȂreduce_min ᵬ ӈ GB/T 42382.1-2023 98Ȃ 

reduce_sum̔ ҉ ṿ Ȃreduce_sum ᵬ ӈ GB/T 42382.1-2023 100Ȃ 

reshape̔ ԍ Ȃreshape ᵬ ӈ GB/T 42382.1-2023 104Ȃ 

shape̔ ԍ Ȃshape ᵬ ӈ GB/T 42382.1-2023 108Ȃ 

sin̔ Ҭ ҩᾝ ṿȂsin ᵬ ӈ GB/T 42382.1-2023 110Ȃ 

sqrt̔ Ҭ ҩᾝ Ȃsqrt ᵬ ӈ GB/T 42382.1-2023 115Ȃ 

stack̔ ѿҩ ѿ ↓ Ȃstack ᵬ ӈ GB/T 42382.1-2023 117Ȃ 

substract̔ ᾝ ⁞Ȃsubstract ᵬ ӈ GB/T 42382.1-2023 118Ȃ 

squeeze̔ Ҭ ҹ 1 Ȃsqueeze ᵬ ӈ GB/T 42382.1-2023 121Ȃ 

transpose̔ ԍ֜ ңҩ Ȃtranspose ᵬ ӈ GB/T 42382.1-2023 122Ȃ 

unsqueeze̔ Ҭ ⱴѿҩ ҹ 1 Ȃunsqueeze ᵬ ӈ GB/T 42382.1-2023

123Ȃ 

zeros̔ ѿ ̆ ṿҹ 0 Ȃzeros ᵬ ӈ GB/T 42382.1-2023 129Ȃ 

‰ ѿ֓ ̆ΐᵣ 255 ~ 266Ȃ 

atan ᵬ ӈ 255Ȃ 

255 atan ᵲ ӎ 

ᵬ   ῏  ӈ  

atan 

Ҭ

ѿҩᾝ

℗ṿ 

Input X ῀  tensor 

Output Y ₮  tensor 

 
cumsum ᵬ ӈ 256Ȃ 
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256 cumsum ᵲ ӎ 

ᵬ   ῏  ӈ  

cumsum 

Ҭ

 

Input 
X ῀  tensor 

dim ̆  int 

Output Y ₮  tensor 

 
eye ᵬ ӈ 257Ȃ 

257 eye ᵲ ӎ 

ᵬ   ῏  ӈ  

eye 
⇔ ѿҩԋ

ᵝ  

Input 

m  int 

n ̆↓  Int 

dtype 
̆

 
string 

Output Y ₮  tensor 

 
mask_select ᵬ ӈ 258Ȃ 

258 mask_selectᵲ ӎ 

ᵬ   ῏  ӈ  

mask_select 

ѿҩ

῀ ᾝ  

Input 

X ῀  tensor 

mask  tensor 

axis ̆  int 

Output Y ₮  tensor 

 
ones ᵬ ӈ 259Ȃ 

259 ones ᵲ ӎ 

ᵬ   ῏  ӈ  

ones 

ѿ

̆ ṿҹ 1

 

Input 

shape ₮  List [int] 

dtype 
̆ ₮

 
string 

Output Y ₮  tensor 

 
ones_like ᵬ ӈ 260Ȃ 

260 ones_likeᵲ ӎ 

ᵬ   ῏  ӈ  

ones_like 

⇔ ѿҩ

ҍ ῀

ȁ ᾝ

ҹ 1  

Input 

X ῀  tensor 

dtype 
̆ ₮

 
string 

Output Y ₮  tensor 

 
tile ᵬ ӈ 261Ȃ 

  



T/AI 1 15.3ð2024 

130 

261 tile ᵲ ӎ 

ᵬ   ῏  ӈ  

tile 

ԍ ҩ

 

Input 

X ῀  tensor 

multiples  

tensor 

Tuple [int, 

int] 

List [int] 

Output Y ₮  tensor 

 
tan ᵬ ӈ 262Ȃ 

262 tan ᵲ ӎ 

ᵬ   ῏  ӈ  

tan 

Ҭ

ҩᾝ ℗

ṿ 

Input X ῀  tensor 

Output Y ₮  tensor 

 
to_tensor ᵬ ӈ 263Ȃ 

263 to_tensorᵲ ӎ 

ᵬ   ῏  ӈ  

to_tensor 
ҹ

 

Input 

X ῀  tensor 

dtype 
̆ ₮

 
string 

Output Y ₮  tensor 

 
to_numpy ᵬ ӈ 264Ȃ 

264 to_numpyᵲ ӎ 

ᵬ   ῏  ӈ  

to_numpy 
ҹ

numpy.array 

Input X ῀  tensor 

Output Y ₮  tensor 

 
where ᵬ ӈ 265Ȃ 

265 where ᵲ ӎ 

ᵬ   ῏  ӈ  

where 

ѿҩ ᴆ

ңҩ

ᾝ  

Input 

X ῀ 1 tensor 

Y ῀ 2 tensor 

condition ᴆ tensor 

Output Z ₮  tensor 

 
zeros_like ᵬ ӈ 266Ȃ  
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266 zeros_likeᵲ ӎ 

ᵬ   ῏  ӈ  

zeros_like 

⇔ ѿҩ

ҍ ῀

ȁ ᾝ

ҹ 0  

Input 

X ῀  tensor 

dtype 
₮

 
string 

Output Y ₮  tensor 

 

9.1.2.2  ꜘ ғ  

ⱴ ҍ ԍⱴ ̆ ↓ ⱴ ҍ Ȃ

ⱴ ̆dataloader ӈ ̆ΐᵣ 267Ȃ 

267 dataloaderᵲ ӎ 

ᵬ   ῏  ӈ  

dataloader 

ⱴ

̆῍

ᶏ

 

Input 

dataset_path ῀  string 

batch_size ̆  int 

shuffle ̆ Ӱ bool 

drop_last 
̆ ҡ

ѿ  
bool 

Output Y 
ѿ ⅞№

 

List 

[tensor] 

 

9.1.2.3   

ԍ ̆ ӈȁ ∆ ȂῒҬ̆

№ ӈḤ GB/T 42382.1-2023̆ ΐᵣ Ҋ̔ 

Linear̔ ̆ῃ ȂLinear ᵬ ӈ GB/T 42382.1-2023 130Ȃ 

random_unifrom̔ № ∆ Ȃrandom_unifrom ᵬ ӈ GB/T 42382.1-

2023 92Ȃ 

random_normal̔ № ∆ Ȃrandom_normal ᵬ ӈ GB/T 42382.1-

2023 91Ȃ 

‰ ѿ֓ ̆ΐᵣ 268 ~ 273Ȃ 

Module ӈ 268 

268 Moduleᵲ ӎ 

ᵬ   ῏  ӈ  

Module 
̆

ӈ

ҩ  

Input X ῀  tensor 

Output Y ₮  tensor 

Attributes 

params  
map<string
, tensor> 

layers  

map<string

, Module> 

map<string

, None> 

params_status 
ҹ

ӟ  

map<string

, bool> 

trainable_weights ӟ ↓  
List 

[tensor] 
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268 Moduleᵲ ӎ̂ ̃ 

ᵬ   ῏  ӈ  

Module 
̆ ӈ

ҩ  

Attributes 

nontrainable_weights 
Ҍ ӟ ↓

 

List 

[tensor] 

all_weights ↓  
List 

[tensor] 

is_train 
ҹ

 
bool 

 
ModuleList ӈ 269Ȃ 

269 ModuleListᵲ ӎ 

ᵬ   ῏  ӈ  

ModuleList 

Ғ Ữ

↓

 

Input X ῀  tensor 

Output Y ₮  tensor 

Attributes layer_list ↓  
List 

[Module] 

 
ModuleDict ӈ 270Ȃ 

270 ModuleDictᵲ ӎ 

ᵬ   ῏  ӈ  

ModuleDict 

Ғ Ữ

ῖ 

Input X ῀  tensor 

Output Y ₮  tensor 

Attributes layer_dict ↓  
map<string

, Module> 

 
truncated_normal ᵬ ӈ 271Ȃ 

271 truncated_normalᵲ ӎ 

ᵬ   ῏  ӈ  

truncated_normal 
№ Ҭ

̆∆

 

Input 

shape ₮  
Tuple [int, 

int] 

mean 
̆ №

 
float 

std 
̆ №

‰  
float 

dtype 
̆ ₮

 
string 

seed 
̆

 
int 

Output Y ₮  tensor 

 
xavier_uniform ᵬ ӈ 272Ȃ  
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272 xavier_uniformᵲ ӎ 

ᵬ   ῏  ӈ  

xavier_uniform 

׆ № Ҭ

∆

̆№

῀

₮ ᾝ

ꜚ  

Input 

shape ₮  
Tuple [int, 

int] 

gain 
̆ №

 
float 

dtype 
̆ ₮

 
string 

seed 
̆

 
int 

Output Y ₮  tensor 

 
xavier_normal ᵬ ӈ 273Ȃ 

273 xavier_normalᵲ ӎ 

ᵬ   ῏  ӈ  

xavier_normal 

׆ № Ҭ

∆

̆№

῀

₮ ᾝ

ꜚ  

Input 

shape ₮  
Tuple [int, 

int] 

gain 
̆ №

 
float 

dtype 
̆ ₮

 
string 

seed 
̆

 
int 

Output Y ₮  tensor 

 

9.1.2.4  ⃰  

₱ ₱ ̆ ReLUȁSigmoid ȂῒҬ̆ № ӈḤ

GB/T 42382.1-2023̆ ΐᵣ Ҋ̔ 

ELU̔ҹ ῀ ᶫ ṿ ȂELU ᵬ ӈ GB/T 42382.1-2023 134Ȃ 

ReLU̔ ₱ ӊѿȂReLU ᵬ ӈ GB/T 42382.1-2023 102Ȃ 

ReLU6̔ ReLU ᵣ̆ ҉ ҹ ץ6 ᶫ ₮ ṿ └ȂReLU6 ᵬ ӈ

GB/T 42382.1-2023 103Ȃ 

LeakyReLU̔ ᵌԍ PReLŬ ᵖ ᾢ ̆Ҍ ӟȂLeakyReLU ᵬ ӈ GB/T 

42382.1-2023 140Ȃ 

PReLU̔ ReLU ѿ ᵣ̆ № ӟ ̆Ҍ ῀ ̆ Ҍץ

ȂPReLU ᵬ ӈ GB/T 42382.1-2023 142Ȃ 

Sigmoid̔ ῀ṿ ⌠[0, 1] ῤ̆ ԍԋ№ ₮ ȂSigmoid ᵬ ӈ

GB/T 42382.1-2023 143Ȃ 

Softmax̔ ѿ ₱ ̆ ԍ № ₮ ̆ ѿ ṿ ҹ № ȂSoftmax

ᵬ ӈ GB/T 42382.1-2023 145Ȃ 

Softplus̔ ReLU ȂSoftplus ᵬ ӈ GB/T 42382.1-2023 146Ȃ 

Tanh̔ ℗ ₱ ȂTanh ᵬ ӈ GB/T 42382.1-2023 148Ȃ 

‰ ₱ ̆GeLU ᵬ ӈ ΐᵣ 274Ȃ  
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274 GeLU ᵲ ӎ 

ᵬ   ῏  ӈ  

GeLU 

₱

ԍ

Transformer

̆ ץ ᵬ

ReLU ELU

ѿ Ҭ

 

Input X ῀  tensor 

Output Y ₮  tensor 

 

9.1.2.5  ⃰  

₱ ԍ ṿ ṿӊ ȂῒҬ̆ № ӈḤ GB/T 

42382.1-2023̆ ΐᵣ Ҋ̔ 

cross_entropy̔ ԍ № ᴋⱵ ₱ ̆ ԍ ҩ ̆ ₱ ᴪ ≢

Ȃcross_entropy ᵬ ӈ GB/T 42382.1-2023 43Ȃ 

simoid_cross_entropy̔ ԍԋ№ ᴋⱵ̆ᴪ sigmoid₱ ₮ ⌠[0, 1] ̆

֜ ₱ Ȃsimoid_cross_entropy ᵬ ӈ GB/T 42382.1-2023 144Ȃ 

‰ ѿ֓ ₱ ̆ΐᵣ 275~ 276Ȃ 

binary_cross_entropy ᵬ ӈ 275Ȃ 

275 binary_cross_entropyᵲ ӎ 

ᵬ   ῏  ӈ  

binary_cross_entropy 

ԍԋᾝ№

ᴋⱵ ₱

̆

ӊ ֜

 

Input 

output ῀  tensor 

target  tensor 

reduction 

̆

̆ ץ

ñmeanòȁ

ñsumòȁ ñnoneò 

string 

Output Y ₮  tensor 

 
mean_squared_error ᵬ ӈ 276Ȃ 

276 mean_squared_errorᵲ ӎ 

ᵬ   ῏  ӈ  

mean_squared_error 

ԍ ᴋ

Ⱶ ₱

̆

ṿ ṿӊ

 

Input 

output ῀  tensor 

target  tensor 

reduction 

̆

̆ ץ

ñmeanòȁ

ñsumòȁ ñnoneò 

string 

Output Y ₮  tensor 

 

9.1.2.6  ᴮ  

ᴨ ԍ Ҭ ᴨ ȂץҊᴨ № ӈ Ḥ GB/T 42382.1-

2023 154 ѿ ץ ’ Ȃ 
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SGD̔ ᴰ ᴨ ̆ ץ ₱ Ȃ 

Adagrad̔ ԍ ̆ ӟ ᴪ ᵞ̆ ӟ ᴪ ⱴȂ 

Adadelta̔ Һ ‗ Adagrad ӟ ▲Ҋ Ȃ 

Adam̔ ѿ ԋ ᵀ ̆ ֓ᵀ ӟ Ȃ 

Adamax̔ Adam ѿҩ ᵣ̆Һ ԍ ̆ ᶫѿ ᴨ ̆ ≢

’Ȃ 

RMSprop̔ ѿҩ ṿ ѿҩ ӟ ̆ ᾧ Adagrad ӟ Ҋ

Ȃ 

9.1.2.7  ∑  

↕ ԍ ⱬ ȂῒҬ̆ № ӈḤ

GB/T 42382.1-2023̆ ΐᵣ Ҋ̔ 

batchnorm̔ ῀ ̆ᶏῒ ṿҹ 0̆ ҹ 1Ȃbatchnorm ᵬ ӈ GB/T 42382.1-

2023 132Ȃ 

dropout̔ Ҭ ҡ ѿ֓ ᾝ̆ᶏ Ҍᶭ ԍ ѿ ̆ ῒ

ⱬȂdropout ᵬ ӈ GB/T 42382.1-2023 51Ȃ 

layernorm̔ ᵌԍ batchnorm̆ ᵖ ѿ ҩ ҩ Ȃlayernorm ᵬ

ӈ GB/T 42382.1-2023 72Ȃ 

l2_normalize̔ ῀ ῒץ L2 ̆ ԍ ̆ᶏῒҌᴪ

Ȃl2_normalize ᵬ ӈ GB/T 42382.1-2023 76Ȃ 

‰ ↕ ̆ΐᵣ 277Ȃ 

gaussian_noise ᵬ ӈ 277Ȃ 

277 gaussian_noiseᵲ ӎ 

ᵬ   ῏  ӈ  

gaussian_noise 

῀ ⱴ

׆ №

̆

ץ ⱴ

῀

̆

ⱬ 

Input 

mean ̆ ṿ float 

std ̆  float 

is_always 

̆

Ҭ

ⱴ  

bool 

seed 
̆

 
int 

Output Y ₮  tensor 

 

9.1.2.8  Ґ  

Ҋ ԍ ᵀ ȂῒҬ̆ № ӈḤ GB/T 42382.1-2023̆

ΐᵣ Ҋ̔ 

accuracy̔ ᶛȂaccuracy ᵬ ӈ GB/T 42382.1-

2023 19Ȃ 

auc̔ Ҍ ṿ Ҋ ̆AUC ף̆ №Ҍ ≢ ⱬ Ȃauc

ᵬ ӈ GB/T 42382.1-2023 29Ȃ 

‰ ѿ֓ Ҋ ̆ΐᵣ 278 ~ 279Ȃ 

precision ᵬ ӈ 278Ȃ  
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278 precisionᵲ ӎ 

ᵬ   ῏  ӈ  

precision 
ҹ

 

Input 
pred  tensor 

label  tensor 

Output Y ₮  tensor 

 
recall ᵬ ӈ 279Ȃ 

279 recallᵲ ӎ 

ᵬ   ῏  ӈ  

recall ≢

ⱬ 

Input 
pred  tensor 

label  tensor 

Output Y ₮  tensor 

 

9.1.2.9  Ὶל  

ῒז ӟ ̆ ȁ Ḡ ȁ ⱳ Ȃ 

9.2 ғ Ҏ  

9.2.1   

ҍ ӈԅ ҍ ӊ ֜ԑ

↕Ȃ ᵬҹ ῀ ̔ 

a) ̕ 

b) ׆ Ҭ ̆ ̕ 

c) ᶏ ȁ ᴰ / ̕ 

d) ⌠ ῀/ Ώ Ȃ 

̆ ⌠ № ̆ ᶫ Ȃ 

̆ Һ Ҋץ ̔ 

1) ̔ ҍ ᶏ̆ ҍ

֜ԑȂ 

2) ̔ ԍ Ȃ ֓ ̆

ᴆ ̆ / Ḥ ῀ Ȃ 

3) ̔ ԍ ׆ ῀⌠ Ҭ̆

Ȃ ֓ ץ ׆ Ҭ ҹ Ҭ ‰ Ȃ 

4) Ώ ̔ ̆ Ҭ Ώ ᵬ̆

Ώ ҬȂ 

9.2.1.1   

̂GraphDBConnectioñ ԍ ̆ Ḥ

ӈ 280Ȃ 

280 Ḫ ӎ  

  ӈ 

graph_address string  

user_name string  

password string  
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9.2.1.2   

ԍ׆ Ȃᾢ ȁ ₮ ̆ ₮

└ ₮̆ ץ Ӟ ץ ԅ Ȃΐᵣ ӈ 281~

283Ȃ 

₮ ̂NodeExportConfig̃ ‗ ԅ ᵥ׆ Ȃ ₮ ӈ

281Ȃ ԅ ̆ ҉ Ḥ Ȃ Ҭ x_property_names ӈԅ ׆

Ҭ ֓ Ḥ ̆ y_property_names Ȃ 

281 ₴ ӎ 

  ӈ 

label_name string  

x_property_names List [string] ̆  

y_property_names List [string] ̆  

 

ᵌ ̆ ₮ ̂EdgeExportConfig̃ ӈ 282Ȃ 

282 ₴ ӎ 

  ӈ 

label_name string  

src_dst_label Tuple [string, string] ҍ  

x_property_names List [string] ̆  

y_property_names List [string] ̆  

 

ȁ ₮ ̆ ׆ Ҭ ₮ Ȃ ץ

ȁ Ҍ ₮ ̆ Ȃ ӈ ‰ 5.2

Ҭ ӈȂ ‰ᶏ ѿҩ ѿ ↓ ȁ ₮ ̆ ҹ

̆↓ ᾝ ѿҩ̆ ҹ ↕ ץ ҩᾝ Ȃ ӈ 283Ȃ 

283 ӎ 

ᵬ   ῏  ӈ  

get_graph 
׆ Ҭ ₮

 

Input 

conn 
Ḥ  

GraphDBConne

ction 

graph_name  string 

node_export_config ₮  

List 

[NodeExportCo

nfig] 

edge_ export_config ₮  
List 

[EdgeExportCo

nfig] 

Output graph 
 

HeteroGraph 

 

9.2.1.3   

ԍ Ḥ Ȃ ֓ ץ ȁ ṿ ᴆ

ץ ΐᵣ / ̆ ᴆ ῃ Ḥ Ȃΐᵣ ӈ 284Ȃ 
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284 ӎ 

ᵬ   ῏  ӈ  

match Ҭ  

Input 

graph_name  string 

label_name  List [string] 

src_dst_label 

ԍ └

ҍ

 

Tuple [string, 

string] 

x_property_names 
ῒṿ 

Dict [string, 

value] 

y_property_names 
ῒṿ 

Dict [string, 

value] 

Output 
node_all

edge_all 

ᴆ

ῃ Ḥ

 

Dict[string, 

List] 

 

9.2.1.4     

Ώ ԍ Ώ ̆Ώ ⌠ ץ̆῀

ȂΏ ӈ 285Ȃ 

285   ӎ 

ᵬ   ῏  ӈ  

write_property 
Ώ

῀  

Input 

label_name  string 

src_dst_label 

ԍ └

ҍ

 

Tuple 

[string, 

string] 

property_name Ώ῀  string 

property_values Ώ῀ṿ 
List 

[value] 

Output success Ώ῀ ⱳ  bool 

 

9.2.2   

9.2.2.1  ῇ 

№≢ ӈ ȁ ̆ ̆ ӈ ̆ ԍ

֓ ȁ Ȃΐᵣ 286~ 291Ȃ 

ӈ 286Ȃ 

286  

 ̂Ҭ ̃  

id  ԍ ѿ Ҭ ѿҩ  

feature  ԍ Ḥ  

 

feature ԍ Ữ Ḥ Ḥ ̆ Ḥ ԍ ̆ Ḥ ԍ

̆ ӈ 287Ȃ 
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287 featureӎ 

 ̂Ҭ ̃  

type  ̆ ̆ ҹץ  

sparseKey  ѿ ID̆ ̔1̆2̆3 

sparseKV ṿ  ѿ ID-Value ̆ ̔1:0.1̆ 2:0.2̆ 4:0.01 

dense  ѿҩ ̆ ̔0.1̆0.2̆ 0.002̆ 0.4 

raw  ѿҩ ұ 

 

ӈ 288Ȃ 

288 ӎ 

 ̂Ҭ ̃  

src_id  ԍ ѿ  

dst_id  ԍ ѿ  

feature  ԍ Ḥ  

 

ԍ ҉ featurĕ ҉ feature Ḥ ҉ ≢̆ΐᵣ ӈ 289Ȃ 

289 featureӎ 

 ̂Ҭ ̃  

src_type  ̆ ̆ ҹץ  

edge_type  ̆ ̆ ҹץ  

dst_type  ̆ ̆ ҹץ  

sparseKey  ѿ ID, ̔1̆2̆3 

sparseKV ṿ  ѿ ID-Value ̆ ̔1:0.1̆ 2:0.2̆ 4:0.01 

dense  ѿҩ ̆ ̔0.1̆0.2̆ 0.002̆ 0.4 

raw  ѿҩ ұ 

 

ӈ 290Ȃ 

290 ӎ 

 ̂Ҭ ̃  

id  ԍ ѿ ῀  

label  ԍ ѿ ῀  

 

ӈ 291Ȃ 

291 ӎ 

 ̂Ҭ ̃  

src_id  ԍ ѿ  

dst_id  ԍ ѿ  

label  ԍ ѿ  

 

9.2.2.2  ₴ 

₮ ץ ҹ ῀+ ̆ΐᵣ 292~ 294Ȃ 

ӈ 292Ȃ 
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292 ӎ 

 ̂Ҭ ̃  

id  ԍ ѿ ῀  

subgraph  ԍ id ̆ ‰ 5.2  

label  ԍ ѿ ῀ ̆ ԍ inference ̆ ҹץ  

 

ӈ 293Ȃ 

293 ӎ 

 ̂Ҭ ̃  

src_id  ԍ ѿ  

src_subgraph  ԍ src_id ̆ ‰ 5.2  

dst_id  ԍ ѿ  

dst_subgraph  ԍ dst_id ̆ ‰ 5.2  

label  ԍ ѿ ̆ ԍ Inference ̆ ҹץ  

 

῀Һ №ҹң №̆ ῀ ̆╠ ⱴ ̆ ⱴ

̆ ӈ 294Ȃ 

294 ӎ 

ᵬ   ῏  ӈ  

BatchProcess  
Input 

nodes ῀  - 

edges ῀  - 

labels 

῀ ̆

ץ ̆

Ӟ ץ  

- 

processArgs 

̆

ȁ

ȁ₮῀ ȁ

 

- 

Output success ȁ  - 

 

 

 

 


