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3.6
node
T A
3.7
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T A
3.8
feature
a T A
3.9
graph fundamental operation
H o A
3.10
o®  graph fundamental task
G w o Ne a
3.11
basic operator
3t b WA
3.12
nodeleveltask model
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4 ) block structured matrix
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3.22
random walk
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5 A
3.23
node sampler
v - A
3.24
layersampler
N - A
3.25
subgraplsampler
- A
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n . G p A
MLP " Multilayer Perceptroh
GNN " GraphNeuralNetworK
GCN i " Graph Convolutional Networks
GAT Z " Graph Attention NetworKs
GraphSAGE b .. Graph Sample and Aggregation
GIN " Graph Isomorphism Netwark
GGNN " Gated Graph Neural Netwdrk
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LST™M " Long Short Term Memofy

ResGatedgraph " Residual Gated Graph Neural Network

GINE " Graph Isomorphism Network with Edge featlres

GaAN Z " Graph AttentioNetwork

AM-GCN 4 ~ Adaptive Multichannel Graph Convolutional Netwdrk

FAGCN { " Frequency Adaptation Graph Convolutional Networks

GeomGCN 5 v " Geometric Graph Convolutional Networks

HGAT Z ~ Heterogeneous Graph Attention Network

GCNII 3 4 " Simple and Deep Graph Convolutional Networks

SGC . i " Simple Graph Convolutién

APPNP 3 @ . D Approximate Personalized Propagation of Neural Predictions

GPRGNN Y I PageRank™ " Generalized PageRank Graph'Neural
NetworkK

ChebNét ® i " Chebyshev Spectral Graph Convolutional Network:

JKnet ~ Jumping Knowledge Networks

DCNN 4 " Deep Convolutional Neural Networks

Line H ~ " Largescale Information Network Embedding

HPN b " Heterogeneous Graph Propagation NetWwork

GAMLP Z ~ Graph Attention MultiLayer Perceptrcon

GNN-LF/HF v/ " Graph Neural Network with Low Frequency/High Frequéncy

HeCo 1T 3 " WSelfSupervised Heterogeneous Graph Neural
Network with CeContrastive Learnirig

HACUD G H Ne L " CashOut User Detection
based on Attributed Heterogeneous Information Network with a Hierarchical Attention Mechanism

GTN Y I transformek\_ & Graph Transformer Netwdrk

SAT i 0 A\ Ne ¥ Improving SemiSupervised Text Classification with
Simple Instancddaptive SelTraining’

GrgphGPS 6 Db " “Graphbased Progressive Propagation and Searthing

GIoGNN n H ~ Graph Neural Network with Global Information

R-GCN ~ 4 " Relational graph convolutional netw6rk

HIN' H ~ Heterogeneous Information Netwodrk

BERT { ~ Bidirectional Encoder Representations from Transforiers

MCCF D4 W " Multi-Component Graph Convolutional Collaborative Filtefing

MEIRec G ‘H ~ " Metapathguided Embedding method for Intent
Recommendation

HERed G - " Heterogeneous Information Network Embedding for
Recommendation

SEAL ¢ a -~ 3 " Learning from Subgraphs, Embeddings and Attributes
for Link'Prediction

Grall® 37 Graph Inductive Learning

NBFNet - ~ Neural BellmanFord Network

PAGNN " Pathaware Graph Neural Netwdrk

ClusterGCN 4 " ClusterGraph Convolution Netwofk

VQ-GNN . ” Vector QuantizatiortGraphNeuralNetwork

LADIES i " Layer-Dependent ImportaecSampling

HGT " Heterogeneous Graph Transforfner

GraphSaint ¢ 3" Graph Sampling Based Inductive Learriing

EXACT 4~ Scalable Graph Neural Networks Training via Extreme Activation Compréssion

sSGC Y A " Simplifying Graph Convolutional Networks
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GRACED G H " Graph Augmented MLPs via Customized
Knowledge Distillatiord
ROD Receptioraware Online Distillation for Sparse Graphs
GNN-SD " GNN SeltDistillation™
IGSD 9 " lterative Graph SelDistillation™
Node2Vet W 3 T ~ Node to Vector
DiffPool ~ "~ differentiable graph pooling
MPSN ~ b N " Motion-aware Pseudo Siamese Network
MPNN D Message Passing Neural Netwérks
D-MPNN D " Directed Message Passing Neural Networks
DmoN Deep Modularity NetworKs
GMN y Graph Matching NetworKs
FGNN Factor Graph Neural Netwdrk
MOoIGAN  Ne Molecular Generative Adversarial Network
GRAN Graph Recurrent Attention Netwofrks
BNS Boundary Node Samplifig
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6.1 M
6.1.1
% H YN A
6.1.2 M
%0 H " message u A © field™ w H ~ 2
A
message

AN
4 A

field field

A A
( N/ A

field label field type | field name | field number field label field type | field name | field number
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A ev ~ a ‘'repeated” Y Y’
@y:: VA
b) ~ field type™ s y O A int323floata
doubl&x bool  string %0 Tyl € enum a " map a message
A
C) "~ field namé HTwu W G
T+ NeA
d) ~ © field numbef T o We R H T W
A - L. L. T 7 ° G=z4va
v A
6.1.3 M
6.1.31 M
(int) y 1A
1 M
H
One of {uint32, uint64, int32, int64, 4 - . G
value sint32, sint64, fixed32, fixed64, -
Sfixed32, sfixed64} Va ¥
6.1.3.2 M
® Floaf 2A
2 M
H
W T 6
value Oneof {float, doublg " Na v
6.1.33 ® M
"H ~ Tuplé \ 4 3A
30 M
)
elementl DataType “H Wwae 'H
element2 DataType “H Hae "H
3 I
elemenin DataType “H ne "H
6.1.34 A M
I\ 7 List oy 4A
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4 A M
s
elements DataType [repeated] l NCH
6.1.3.5 h M
T" Dict™ ¥y 5A
S M
)
T v <Key, value= g
entries map<DataType, DataType> TT a e b
"Hobw F A
6.1.3.6 M
tensof  y 6A
6 M
H
dtype DataType ' v
yp yp ° inta floatd double
shape int64 [repeated]
data DataType.[repeated] U]
require_grad bool
device string PG
6.1.3.7 M
SparseTensor 7A
7 M
H
dtype DataType ; v
typ yp o inta floata double
dense_shape int64 [repeated] Y
format enum {"coo", "csc", "csr"} U
data DataType [repeated] “H
index \format oneof {COOIndex, CSCindex,
-1 CSRIndex}
require_grad bool
device string PG
6.1.3.8
~ COOIndex 8A
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8
g
row_indices int64 [repeated] COO
col_indices int64 [repeated] COO !
6.1.39 4
A " CSRIndeX H %A
9 4 M
g
rowptr int64 [repeated] CSR
col_indices int64 [repeated] CSR !
6.1.3.10 4 A
A ! " CSClndeX H 10A
104 A A ™M
)
row_indices int64 [repeated] CSC
colptr int64 [repeated] CSC !
6.2 M
6.2.1 M
Graph y 11A
11 M
)
X tensor T
edge_index oneof {tensor, SparseTensor} o
edge ‘Weight tensor T
\4 tensor T
pos tensor T B
6.22 M
% HeteroGraph 12A
12 M
)
X_dict Dict [string, tensor] ” T
. . oneof {Dict [string, tensor], Dict ~ . o
edge_index_dict [string, SparseTensor]} :
edge_weight_dict Dict [string, tensor] B T
Y_dict Dict [string, tensor] 7 1
pos_dict Dict [string, tensor] T B T
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6.2.3 M,
" BatchGraph 13A
13 M
X tensor
edge_index oneof {tensor, SparseTensor} i
edge_weight tensor N
Y tensor N
pos tensor
batch tensor @
@
ptr tensor B.c
6.24 7 M
3 DynamicGraph H 14A
147 M
src tensor 7
dst tensor
t tensor Hp
msg tensor
6.2.5 M
CoordinateGraph H 15A
15 M
R tensor ”
X tensor N
X_coord tensor
edge_index oneof{tensor, SparseTensor} )
edge_attr, tensor 7
Y tensor
Y\ coord tensor
dis\ coord tensor
6.3
H 16~ 48A

degree b H 16A

10




l6degreesr M

T/Al 1 15.36 2024

b " Y
index tensor
dtype string
Input = :
degree npu edge type i string
num_nodes int
Output Y ¥ tensor
dropEige b
l17drbBgge + ™
b " Y
edge_index tensor
- SparseTensor|
edge_weight tensor
p T ox float
dropEdge Input force_undirected ! Trge o bool
He A
num_nodes Tuple [int, int]
training 4 Falsé 1 bool
b b
Output Y ¥ tensor
sort_edge_index 18A
18s’ort _edge 4 ndex
b " Y
tensor
edge_index SparseTeng
or
edge_weight tensor
[ num_nodes int
sorthedge_index nput _
W Trué 1
ID
sort by row . : bool
ID
Output Y ¥ tensor

add_self_loops

19A
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19add _self kowmps
b i Y
. g tensor
edge_index . SparseTens(
L W r
edge_weight ' tensor
Py
g edge_indexu Graph
W
Input A
edgepweighb tensor
@ ) \
. fill_value Y float
. ﬂ' vV W string
\4 "
H
add_self_loops Y —
f num_nodes int
fil_value ¥ -
w Falsé 1
allow duplicate W bool
Y o
¥ . tensor
edge_index . SparseTens(
grHu W r
E
Output edge_weight g ot - tensor
7 -
g edge_indexu Graph
W
remove_self _loops b y 20A
20remove_selfrlmops
b i H
. 9 tensor
edge_index . SparseTens
LW
or
Input edge_weight ' tensor
remove_self_loops - T .
@ g -
g edge_indexu Graph
W
¥ . tensor
Output edge_index . SparseTens
g W or
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b " Y
¥
edge_weight . T Tensor
remove_self_loops T Output g -
F -
g edge_indexu Graph
W
segregate_self_loops b y 21A
21lsegregate_setl fMm |l oops
b i 4
tensor
edge_index SparseTens
or
Input T~
edge_weight tensor
tensor
o edge_inde SparseTen
segregate_self_loops L TN # D) 2 P rosr S
edgeaweight tensor
Output tensor
loop_edge_index SparseTens
or
loop_edge_weight tensor
add_remain_self _loops by 22A
22add” _remain_sel fM |l oops
b i Y
tensor
edge_index SparseTens(
r
edge_weight tensor
v [ —
Input
e edge_weighb float
v - fill_value Y ’ tensor
add_remain_self loops v n vw string
H
fil_value ¥ num_nodes int
tensor
edge_index Ed SparseTens(
r
Output
edge weight tensor
¥
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contains_isolated _nodes b y 23A
23contains_isolatm®md_nodes
b 5
tensor
edge_index SparseTens(
00 T Input _ r
contains_isolated_nodes num nodes int
Output has bool
remove_isolated_nodes b y 24A
24remove _isol atredM n ostee s
b i H
tensor
edge_index SparseTens
r
Input edge_weight tensor
remove_isolated_nodes - T nurh_notyes int
tensor
edge_index ¥ SparseTens(
r
Outpyt edge_weight - tensor
mask tensor
subgraph b y 25A
25subgraph ™M
b 5
G tensor
subset List [int]
g tensor
edge_index @ SparseTens(
r
5 . =
subgraph 4 subset Input
edge_weight ' tensor
g edge_indexu Graph
w
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b " Y
W True 1
relabel_nodes [ﬂ iy Bool
C
Input o .
num_nodes int
4 Trué
return edge_mask G boal
o - @
5 -
subgraph 4 subset . tensor
. F
edge_index -\ SparseTens(
gH W ;
¥
edge_weight 4 ¥ tensor
g -
Output 7 -
g edge_indexu Graph
W
T F
edge mask Fg ot tensor
k_hop_subgraph by 26A
260k _hop_subgramh
b i H
tensor
node_idx T ” List [int]
int
num_hops int
- 9 tensor
edge_index . SparseTens(
L W r
W Trué 1@
khhop_subgraph k Input
PSP P relabel_nodes [R iy bool
L
g edge_indexu Graph
Y
num_nodes int
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26k _hop_subgr ag'h
b i Y
R
flow "source_to_targ string
et"
"target_to_sourg
Input e"
4w Falsé t w
directed [ bool
51
bset . t
k_hop_subgraph k subse ¥ g - ensor
¥ . tensor
edge_index . SparseTens(
grbu W r
C [
Output mapping I B tensor
F -
g edge_indexu Graph
W
G
edge_mask . ¥ tensor
g -
get_laplacian by 27A
27get _|l apl ascimn
b i Y
tensor
edge_index SparseTens(
r
edge_weight tensor
Input _
normalization @ string
\ ¥ = -
t_lapl i .
9¢’_laplactan num_nodes int
tensor
edge_index SparseTens(
r
Output
edge_weight tensor
¥
to_dense_batch H 28A
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b 3
X tensor
batch ve tensor
~ ’i’H
fill_value float
Input
“Va
to_dense_batch W\a max_num_nodes Int
batch size int
Y tensor
Output y
mask tensor
to_dense_adj by 29A
29t o_dense¢ _fady
b i H
tensor
edge_index SparseTens
or
N @
batch . tensor
Ne W e
Input i
to_dense_adj edge_weight tensor
Y
"V
max_num_nodes int
batch size int
Output adj ¥ tensor
10, sparse b 30A
30to_sparsem
b i Y
adj tensor
In -
put mask - tensor
G
tensor
r
to_sparse " edge index ¥ SparseTens
Output or
edge_weight ¥ tensor
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normalized_cut by 31A
3lnormalized_cvmut
b i Y
tensor
edge_index SparseTens
or
v Input edge_weight tensor
normalized_cut . =
- W No= .
num_nodes int
@ No tensor
Output cut R | 'SparseTens
or
grid b y 32A
32grid M
b i H
Inout height int
P width int
tensor
grid vi edge~index SparseTens
8 Output or
B
pos tensor
softmax_nodes H 33A
33sot max_naedaeys
b i H
. X Graph
g . HeteroGrap
L W h
Input X graphr tensor
softmax_nodes softmax W
node_type string
Output Y tensor
softmax_edges H 34A
34soft max_edgaeas
b i Y
. X Graph
g _ HeteroGrap
L W h
softmax_edges " Input "
softmax edge_weight graphru tensor
W
edge_type i string

18




34soft max_edges

T/Al 1 15.36 2024

b i )
. W,
softmax_edges softmax Output edge weight Tensor
broadcast_nodes b ¥y 35A
35broadcast _moadves
b i Y
Graph
g - HeteroGrap
h
broadcast_nodes [ Input feature ) tensor
node_type string
Output Y tensor
broadcast_ edges b Yy 36A
36br cadt _edgre sy
b i Y
Graph
g ~ HeterdGrap
h
Input ~
broadcast_edges [ y feature tensor
edge type string
Output edge_weight tensor
graph_partition by 37A
379r,aph_par tei tM on
b i Y
Graph
g - HeteroGrap
Input h
num_part Ne @ int
. 78 Neo art_method Ne strin
raph_partition part_ 9
grapn_} Ne Dict
¥ [Graph]
Output Y Dict
¢ [HeteroGrap
h]
fps b ¥y 38A
38f ps ¥ M
b i Y
@ c & X - _ tensor
fps Input va
P P batch tensor
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38 fps M -
b i Y
ratio T Float
w G €& Inout random_start W @ bool
fps P by
batch size int
Output Y ¥ tensor
graclus b ¥y 39A
39graclus ™
b i H
- 9 tensor
edge_index . SparseTens(
Ho, W r
g edge index Graph
W
W Y
) relab&Midx True bool
Input
graclus i -
B ~ -
HWY edge_weight g tensor
num_nodes - ¥ int
g -
Output Y ¥ - tensor
knn b 40A
40knn SN |
b i Y
X tensor
Y tensor
k v int
z "t'H y1 batch_x X tensor
knn ' Input <
k
xT @ batch_y Y tensor
cosine bool
3 (p [
T 0 .
num_workers int
batch size int
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40knn tr ™M
b ’ H
Gu yT 7 .
e "H
knn xT ka Output V4 tensor
knn_graph b y 41A
41knn_gr aph ™M
b " Y
X tensor
k int
Y G
batch tensor
(] No
W e
G Input
knn_graph k dist 5 string
batch size int
algorithm string
k
Output g Graph
nearest b 42A
42nearest M
b " Y
X tensor
Gu yT Y tensor
@'H ~ X Input = X
nearest T batch_x tensor
“H =
) Y
batch_y tensor
T <
Output z tensor
radius by 43A
43radiusfy ™
b " Y
cu yT
@ H [ X tensor
radius xT b Input
r Y tensor
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43radi M”
b ” H
r A\ Float
© X
batch_x tensor
batch_y Y tensor
GuyT “yT
| t . " ;
@ "H ( neu max_num_neighbors| @ “H int
radius xT b
r N |
num_workers int
batch size int
¥ >
Output Z ) tensor
radius_graph by 447
44r adi us_grrapw
L) ” H
X tensor
r float
p float
self_loop bool
, Input
. W
radius_graph N .
P compute_mode string
get_distances bool
Output A Graph
P 9 rH P P
voxel_grid b 45A
45voxel _grsi dv
b ” H
pos 6 tensor
Z €: batch ve tensor
?
i @r float
I I ) )
voxel_grid nput size voxel tensor
List [float]
T float,
start T tensor
List [float]
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b o
” & float,
! Input end tensor
voxel_grd List [float]
;
Output Y tensor
dropNode 46A
46drN@de £ M
b 7
edge_index SparsreTensc
a R X tensor
# VNQ Input b ot
Y p
dropiode ‘ =T drop_num ‘nodes int
X
o edge_index SparsreTensc
Output
Y tensor
dropFeature H 47A
47dreeptur er M
b C
edge_index SparsreTensc
X tensor
a R *
% Ne Input p float
Y p
dropgature ‘ T drop_num_elements int
K
H edge_index SparsreTensc
Output
Y tensor
dropMessage H 48A
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48drMdMepssagetr ™M

b 5
edge_index SparjreTens
X tensor
a R ¥ edge_attr tensor
Z Ne Input
oY P p float
dropMessage L T
X 0 )
¥ T "H drop_num 0 int
H ¢
edge_index ¥ Spar;reTens
Output
Y ¥ tensor
dropGraph by 49A
49dr opGr apth M
b 5
+
a R Edge__index SparseTens
% Ne or
- X tensor
Y P Input I 5
C ‘T Keep_prob float
X X
u ~ . t
dropGraph v VQ Q in
" Z
Lv
. v Output Y ¥ tensor
X
6.4 o~
M kF kF L 75 NeA
a) K %8 No
K. N N K F 7Now £K Fa #£K F £KFA
# K F Now Ne & a A Ne G v
i 73Now # ’ T v Y6 v’
T 7sNow b A
£ K F Now ' Ne a a No G T 1 7gNow
# ’ T v Y v H
T F op A
£Nw' Ne 2 a Y a A Ne 75 Now # ’
' (S W 3 T ’
o gl A
b) 78 Ne
v 1 K F Now' an a A
Wedb A
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\ Nod b A v 5
¥ v’ 3
n A
ab - o o
W H~ A a 3 -
b A
7
7.1
7.1.1 M
~ Computational Graph y 50A
50 M
g
node NodeDef [repeated] T b !
versions Version | H
library FunctionDefLibrary t y P
debug_info GraphDebuglInfo H
7.1.1.1 ¥ M
b y~ NodeDef 51A
51 "« M
o)
name string W
op string b b
input string [repeated] b T
device string b
attr map<string, DataType> \Y
7.1.1.2 V)
y\ Versiord 52A
52 M
H
producer int32 [ 3|
min_consumer int32 Kv e . bH a
bad_consumers int32 [repeated] BH a @ .
G bug
7113 * M
P H FunctionDefLibrary 53A
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53* M
s
function FunctionDef [repeated] P H
gradient GradientDef [repeated] e P g H
registered_gradients RegisteredGradient [repeated] Y P Ta P
£ y~ FunctionDef 54A
54* M
s
. v £ 36y A
signature OpDef v H
attr map<string, DataType> G P H
arg_attr map<uint32, map<string, DataType> £
resource_arg_unique_id map<uint32, uint32> @ a W
node_def NodeDef [repeated] P T 3
ret map<string, string> ver o 1 *
[E
control_ret map<string, string> FoP oo T
£ b y~ OpDef 554
55% FM
y
name string P LO
! t
input_arg string, [repeated] "G !
output_arg string [repeated] Fa !
. L ¥ . ° @
control_output String [repeated] b
attr string [repeated] T # NodeDef
summary string b -
déscription string b -
is_commutative bool b -
is_aggregate bool b b
is_stateful bool b
allows, uninitialized_input bool b H A -
is_distributed_communication bool b a Ne H
y~ GradientDet 56A
56 M
3]
function_name string 3 P L
gradient_func string P
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Y H~ RegisteredGradieht 57A
57 M
)
gradient_func string P
registered_op_type string P Y b
7.1.1.4 H
H §~ GraphDebugInfo 584
58 H M

o)

. . ) iV 4l

files string [repeated] file index

frames_by id map<fixed64, FileLineCol> [ & +H
traces_by id map<fixed64, StackTrace> H
name_to_trace_id map<string, fixed64> [ tralcgs_by_ldl,'
® | 4y~ FileLineCorl 59A
59 ¢+ A m
)
file_index in32 ot fles
- T I r b
line int32 pT i
col int32 pT I~
func string 1)
code string p 9
y~ StackTrace 60A
60 M
)
frame_id fixed64 [repeated] v ) ¢
- P T @ D
7.1.2 M
y~ Model 61A
61
H
version Version H 3
contributors string [repeated] !
framework_name string TensorFlova PyTorch
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61 M~ -
)
framework_version string a
model_name string
model_version string ”
graph Computational Graph [repeated]
attribute map<string, DataType> v 7
signature OpDef Foa H
description string
7.2
7.2.1
D~ Now D Message Passing
Operatof a Pooling Operatér a W, NormalizationQperator-A
7.2.2 J
7.2.2.1
D b~ T O 3 Ai
Y (] ' message operafoa aggregate operafora " update
operatof A 6 D { p a
A
7.2.2.2
H L H b A
send_message 62A
62send_messagm
b i H
tensor
src_feat Dict [string,
tensor]
.~ tensor
dst_feat Dict [string,
tensor]
) tensor
edge_feat T Dict [string,
Input tensor]
5 tensor
send_message SparseTenoq
r
edge_index Dict [string,
tensor]
Dict [string,
SparseTensdg
r]
tensor
Output Y T Dict [string,
tensor]
Attributes message_func " Model
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D T 13) G ([
[ H 63~ 67A
recv_message by 63A

63recv_messmagmn
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tensor
Dict [string,
tensor]

Input

3| edge_index
recv_message -

tensor
Sparselenos
r
Dict [string,
tensor]
Dict [string,
SparseTens(

r]

Output Y

tensor
Dict [string,
tensor]

Attributes reduce_func

Model

sum ., b y 64A

64sum ¥

tensor
Dict [string,
tensor]

- Input edge_index

sum . P

tensor
SparseTeno
sr
Dict [string,
tensor]
Dict [string,
SparseTens|
or]

num_nodes

int

Output Y

tensor
Dict [string,
tensor]

max. . h gy 65A

6 5 ma x ¥

max . P Input X

tensor
Dict [string,
tensor]
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6 5ma X

¥

max

Input

edge_index

tensor
SparseTeno
sr
Dict [string,
tensor]
Dict [string,
SparseTens
or]

num_nodes

int

Output

Y

tensor
Dict [string,
tensor]

mn _ b

66A

66 mi n

min

tensor
Dict [string,
tensor]

Input

edge_index

tensor
SparseTeno
sr
Dict [string,
tensor]
Dict [string,
SparseTens
or]

num_nodes

int

Output

Y

tensor
Dict [string,
tensor]

mean

b

y

67A

6 7mean

mean

tensor
Dict [string,
tensor]

Input

edge_index

tensor
SparseTeno
sr
Dict [string,
tensor]
Dict [string,
SparseTens|
or]

num_nodes

int

Output

Y

tensor
Dict [string,
tensor]
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update by 68A

68updat e
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b i)
tensor
H Dict [string,
tensor]
tensor
@ it Input X Dict{string,
H™ 6 _ tensor]
N @ .
update num_nodes int
tensor
Output Y Dict [string,
tensor]
L
Attributes update_rule a 4 ReLU Module
7225 |
% H 3\ T \ B 69~ T19A
GCNConv b ¥y 69A
6 9GCNConv # M
b i H
tensor
X Tuple
[tensor,
tensor]
edge_indexu Graph
Input g g . P
W
. 9 tensor
edge_index . SparseTensd
L W r
N edge_weight tensor
S a Output Y F tensor
GCNConv - int
TF in_channels Tuple[int,
int]
¥ .
out_channels int
Attributes W
cached W, bool
add_self_loops - ¥ bool
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6 9GCNConv ¢ ™ -

b " Y
improved f/ D bool
Y HQ
4 . d ~
. normalize - bool
a W,
GCNConv Attributes ) T
. bias bool
¥ v Z
o T P .
activation string
— H
allow_zero_in_degreq T wd0 bool
>3
ChebConv H 70A
70ChebConw M
b " Y
X tensor
- 9 tensor
edge_index . SparseTensd
L W r
g edge_indexu Graph
W
Input <
edge_weight tensor
T e
batch tensor
Chebyshev T
4 lambda_max 1. tensor
ChebConv Y v
Output Y ¥ tensor
) ¥ in_channels int
out_channels * int
k ® int
Attributes = @
normalize : string
bias vz bool
activation P string
SAGEConv H 71A
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b y
tensor
X Tuple
[tensor,
tensor]
edge_weight tensor
edge_indexu Graph
Input g g . P
W
. 9 tensor
edge_index p SparseTens(
noM r
edge_weight tensor
. A O Tuple [int,
T size int]
b Output Y ¥ tensor
- int
SAGEConv in_channels Tuple[int,
int]
; Ed .
3 out_channels int
root_weight v bool
T
Attributes normalize o bool
aqar o string
99 List [string]
feat_drop X float
activation P string
bias vz bool
GraphConv b 72A
72GraphConwv ™
L) i Y
int
X Tuple [int,
int]
tensor
*a edge_index SparseTensc
Input r
GraphConv —
. edge_weight tensor
size Tuple [int,
int]
Output Y ¥ tensor
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72GraphConw ™

b " Y
- int
in_channels Tuple [int,
int]
T A _ out_channels * int
GraphConv Attributes
4 aggr a string
bias vz bool
GravNetConv H 73A
73GravNet Comvwm
b " Y
tensor
a ) X Tuple
A [tensor,
Inout tensor]
R P tensor
v batch ve Tuple
A - [tensor,
a tensor]
GravNetConv - Output Y ~¥ tensor
H @ in_channels int
C D
¥ .
[ @ out_channels int
) Attributes S
space_dimesions int
P
¥ k int
GatedgraphConv by 74A
74Gatedgraph€omyv
b " Y
X tensor
g edge_indexu Graph
W
. 9 tensor
Input edge_index . SparseTensq
i Ho W r
“ a S—
GatedgraphConv edge_type tensor
P7 edge_weight tensor
Output Y ¥ tensor
¥ .
out_channels int
Attributes ~ .
num_steps int
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b ‘ H
4 aggr a string
“ a S
GatedgraphConv Attributes n_etypes int
bias vz bool
ResGatedgraphConv b y 75A
75ResGatedgraphQpnyv
b i Y
X tensor
tensor
Input edge_index SparsreTenS(
edge_weight tensor
Output Y £ tensor
in_channels int
¥ .
a out_channels int
ResGatedgraphConv _
¥ edge_dim int
. T P .
Attributes act string
bias vz bool
root_weight v bool
FT
GATConv b 76A
76 GATConv ¢+ M
b i Y
tensor
X Tuple
[tensor,
tensor]
. 4 g edge_indexu Graph
a W
GATConv ) Input N ; tensor
¥ edge_index . SparseTens
LW
or
size Tuple [int,
int]
get_attention 2 bool
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76 GATConv ¥ ™ -
b i Y
tensor
v ¥ Tuple
[tensor,
Output tensor]
attention_weight 4 tensor
~ int
in_channels Tuple [int,
int]
¥ i
out_channels int
heads int
2z
Falsé
Z
concat average™ ~ bool
True
! concat
b
negativelslope LeakyReLU float
) feat_drop float
GATConv = 1§
T
Attributes @ G
attn drop float
W,
Z X
bias vz bool
add_self_loops - v bool
edge dim int
R float
fill_value tensor
string
— H
allow_zero_in_degreeg “ w0 bool
¥F
residual a bool
. o g :
activation string
TransformerConv b 4y 77A
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b " Y
X tensor
Tuple [tensor, tensor
edge_index tensor
Input g9e_ SparseTensor
edge_weight T tensor
get_attention| =~ ~ z bool
Y ¥ tensor
Output attention_wei &nsor
ght 4
in_channels - int
- Tuplel[ints int]
out_channels ¥ int
transformer — -
“a heads 4 int
TransformerC 5 T Falsé
onv 4 Z average
concat . “ d bool
- F b Trué 4
concat\, b
o betay . H
Attributes beta N " 4 bool
= T
dropout 4 A ¢ float
W Z X
edge_dim T Q int
root” weight v FT bool
bids oo v Z bool
AGNNConv b 78A
W8 AGNNConv ¥ M
b H
X tensor
Input . tensor
edge_index SparseTensor
~ zZ Output Y ¥ tensor
v . requires_grad g "beta bool
AGNNC | g Y _ 3
onv add_self_loops v bool
Attributes T2 beta
4 beta float
A v
allow_zero_in_degreq o o7 bool
—zero_In_deg 0 ¥
TAGConv b 79A
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79TAGConv M

b i H
X tensor
g e_dge_lndexu Graph
Input W
¢ edge_index N gru W tensor
- SparseTensor
- edge_weight T tensor
TAGConv Output Y ¥ tensor
H in_channels - int
7 out_channels ¥ int
_ k o k int
Al — = -
tributes activation - P string
normalize T W, bool
bias oo v Z bool
GINConv b y 80A
80GI NConvi+¢ M
b " Y
tensor
X Tuple
[tensor,
tensor]
edge weight T tensor
Input g edge_indexu Graph
\j
_ . gH tensor
edge_index . SparseTens
W
or
G 4 size Tuple [int,
bAb H int]
GINConv T F Output Y F tensor
G H oo ~
nn ¥ [ Model
eps A(-_i float
Attributes RN
train_eps a " bool
3
o D 1 .
activation string
aggregation_type | ~ string
GINEConv by 81A
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81GI NEConves M

b " Y
tensor
X Tuple [tensor,
tensor]
. - gH tensor
edge_index W SparseTensor
Input o7
g edge_indexu Graph
W
3 edge_weight tensor
a
W size Tuple [intyint]
GINEConv Output Y ¥ tensor
nn [ % Model
edge_dim int
Attributes 1
eps A" float
P &
DY
train) eps a " bool
3
ARMAConv b ¥y 82A
82 ARMACON V' ¢ M
b i Y
X tensor
tensor
Input edge_index SparseTens
or
edge_weight tensor
Output Y ¥ tensor
ARMA in_channels int
\ ) ¥
out_channels int
ARMAConv B =~ -
- ' num_stacks int
num_layers T int
Attributes o e .
act string
T e
shared_weights ", bool
a
dropout Tk float
bias vz bool
SGConv b ¥y 83A
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83SGConv ¢ ™
b i Y
X tensor
g edge_indexu Graph
W
Input . gH tensor
edge_index - SparseTens
W
or
edge_weight tensor
Output Y ¥ tenSor
in_channels ~ int
D T out_channels £ int
k " int
SGConv D T cached W bool
add_self_loops v bool
Attributes normalize voP string
activation P string
[ o v
bias z bool
I in_d o H
allow_zero_in_degr) ~ bool
ee
¥
APPNFConv 84A
84 APPREBNYV ¥ M
b i H
X tensor
g edge_indexu Graph
W
3 @ Input - g tensor
D edge_index . SparseTens(
L W
a _ _ r
APPNRCopv a edge_weight tensor
- Output Y ¥ tensor
’3 K T int
alpha D a float
Attributes T
edge drop X Float
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S8APPREBNYV ¥ M
b 5
3 @
D
. cached W, bool
a
APPNFConv a Attributes
- add_self_loops bool
T F
normalize bool
MFConv b 85A
85MFConv ¢ M
b i
Tuple
Ne X [tensor,
| tensor]
b - No . tensor
. edge_index SparseTens
Input or
Ne
~ G No edgeaweight tensor
a -
size Tuple [int,
int]
MFEConv \ Output Y Tensor
Ne Tuple
! in_channels [tensor,
b No tensor]
out_channels int
Ne
“ 6 Ne Attributes
a max_dgree int
{ .
bias bool
SignedConv By 86A
86SignedComv M
b el
tensor
Tuple
SignedConw X [tenF;or,
R tensor]
H Inout tensor
SignedConv Y P pos_edge_index SparseTens(
r
T tensor
neg_edge_index SparseTens(
r
Output Y tensor
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86 SignedComv ™

b i
~ Int
. in_channels Tuple [int,
SignedConw int]
A k3
H out_channels int
SignedConv T a Attributes ~ <
first_aggr w bool
T
bias vz bool
DNAConv H 87A
87DNAConNnv # M
b i Y
X tensor
tensor
Input edge_index SparsreTensc
~ edge-weight tensor
Output Y £ tensor
s ~ ¥ int
channels Tuple [int,
int]
“ groups Int
- heads int
DNAConv -1
v dropout float
X
] Attributes @
cached W, bool
9 —
normalize . bool
# W,
add_self_loops v bool
bias vz bool
X 7 w [num_nodes, num_layers, channAls]
PointConv H 88A
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88Point Conmnv ™M
b 5
tensor
X Tuple
[tensor,
tensor]
tensor
Input edge_index SparseTensc
F 6 € r
- tensor
. Tuple
Pu b pos [tensor,
. ¢ . tensor]
PointConv H . Output Y ¥ tensor
G
H local_nn Model
{ b
Attributes j N
global_nn Model
add_self_loops v bool
GMMConv by 89A
89GMMConv ¢ ™M
b ! H
X tensor
Tuple [tensor, tensor]
pseudo - N tensor
g ) grb W Graph
Tnpy . - edge_indexu tensor
edge_index —
W SparseTensor
size T Tuple[int, int]
edge_weight T tensor
# Output Y ¥ tensor
3 @ : ~ int
A In_channels Tuple [int, int]
“H out_channels ¥ int
GMMConv : dim N int
- C k oo int
separate_gauss =~~~ - ¥
H ans 5 GMM bool
Attributes aggr T T a string
root_weight v [ FT bool
coord_dim N int
residual T a bool
bias T v Z bool
allow zero in_| =~ ~ "H " w0
d bool
egree ¥
SplineConv by 90A
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90SplineConvm

b ’ Y
tensor
X Tuple [tensor,
tensor]
Input ] tensor
edge_index SparseTensor
. size Tuple[int, int]
a B-Spillne P edge_weight tensor
) PR Output Y tensor
b AL T . h | int
H In_channels Tuple [int, int]
out_channels int
i dim int
SplineConv , i g
P a B-spline P kernel_size List [int]
E
b At T is_open_spline B bool
. H, Attributes
degree B int
. aggr a string
root_weight v | bool
T
bias vZe bool
NNConv H 91A
91NNConv ¥ M
b ’ :
tensor
X Tuple [tensor,
tensor]
! efige_lndexu Graph
Input w
edge_index oW ensor
ge_ 9 SparseTensol
size Tuple[int, int]
1 edge_weight tensor
b Output Y tensor
NNConv } ) int
i @ in_channels Tuple [int, int]
out_channels Int
nn Model
Attributes aggr string
root_weight v FT bool
residual a bool
bias v Z bool
CGConv H 92A
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y

tensor

X Tuple

[tensor,

tensor]

Input tensor

edge_index SparseTen
roo _ sor

i edge_weight tensor

T

v Output Y ¥ tensor

CGConv Y1 . ) int
<2 in_channels TupleTint,
q b int]
@/ edge_dim Int
Attributes aggr a string
batch_norm @ a bool
bias 7 v bool
EdgeConv H 93A
93Edgre Conw M
b " Y
tensor
X Tuple
[tensor,
tensor]
Input g edge_indexu Graph
W
. tensor
B edge_index @ gr SparseTen
Y € sor
tensor
{ ) Tuple
. Output Y ¥ [tensor,
H tensor]
EdgeConv T V
Z nn y Model
@

- in_channels i int
out channels ¥ int
batch_norm @ ;‘ bool

Attributes . v
bias 7 bool
aggr a string
— H
allow_zero_in_degredg ©~ 4w O bool
¥
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DynamicEdgeConv by 94A

94Dynami cEdge €0 mv

b i H
w tensor
Y a & X Tuple
. [tensor,
\ Input tensor]
_H batch @ Ne tensor
, W e
. *
DynamicEdgeConv . Output Y ¥ tensor
H ~ nn A ¥ Model
_ k int
A a Attributes 1 N\ .
T aggr string
" W, k-NN .
num_workers int
XConv by 95A
95XConv & WM
b i H
X tensor
pos tensor
|nput . . - t_?nslor
. uple
X1 batch [tenZOr
. ! tensor]
€T Output Y ¥ tensor
.8 in_channels - int
' [ ' out_channels ¥ int
R . i i
XConv TA . kernel_size 47 int
# .
_p
| L Attributes hidden_channel int
€T —
H dilation int
: o v
bias z bool
" " k-NN .
num_workers int

PPFConv by 96A
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PPFConv

€1

Input

tensor
Tuple
[tensor,
tensor]

pos

tensor
Tuple
[tensor,
tensor]

edge_index

tensor
SparseTen
sor

normal

tensot
Tuple
[tensor,
tensor]

Output

Y

tensor

Attributes

local_nn

Model

global_nn

Model

add_self_loops

bool

FeatStConv

H

97A

97FeaSt Contv M

FeaStConv.

Input

tensor
Tuple
[tensor,
tensor]

edge_index

tensor
SparseTen
sor

Output

Y

tensor

Attributes

in_channels

int
Tuple([int,
int]

out_channels

int

heads

int

add_self_loops

bool

bias

bool

HypergraphConv

b

98A
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98Hypergraph®omyv

b " H
X tensor
hyperedge_index tensor
Input . o
P hyperedge_weight tensor
num_edges o int
Output Y ¥ tensor
in_channels i int
out_channels ¥ int
6 use_attention al‘_ boeol
L 3
HypergraphConv ‘o attention_mode L string
| i heads % int
Attributes S —
L
concat L . ¥ int
negative_slope LeakyReLU float
dropout T X float
bias z bool
LEConv b 99A
99 KEConNnv M
b " H
tensor
X Tuple
[tensor,
tensor]
@ Input tensor
edge_index SparseTen
| b~ sor
LEConv ) oo
edge_weight tensor
Ly Output Y ¥ tensor
in_channels - int
Attributes out_channels _ ?V int
bias z bool
PNAConv b 1008
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b i Y
X tensor
tensor
Input edge_index SparseT
ensor
edge_weight tensor
Output Y tensor
in_channels int
out_channels int
aqar LFist
99 [string]
scalers Eist
i [string]
H Az - T
PNACONV . B [ deg L . tensor
delta " iy " float
Y Attributes edge_dim _ int
act L string
tower 7 int
pre_ldyers ) . H int
post_layers Y H int
train_norm a bool
residual ) v bool
dropout L float
divided_Input 7 No bool
ClusteCNConv by 101A
101CHuGERBODNVY ¥ M
b i Y
tensor
X Tuple
[tensor,
Input tensor]
Ne tensor
@ edge_index SparseTen
" clustef ~ sor
(] Output Y ¥ tensor
ClustelGCNGonv 3f in_channels ” int
GCN out_channels ¥ int
R -
) diag_lambda v Float
Attributes P
add_self_loops bool
bias z bool
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GENConv b y 102A
102GENConv « M
b i H
tensor
X Tuple
[tensor,
tensor]
Inout tensor
npu edge_index SparseTen
sor
size . Tuplelint,
int]
edge_weight T tensor
Output Y ¥ tensor
in_channels ~ int
out_channels £ int
aggr e string
a W ¢ ioftmax = A float
a i [ A
H D " softmiax 1
GENConv A& P learn_t ~ bool
; Y expansion MLP T int
Ne ) -
p w v A float
Y
Attributes ToTwv
learn_p I . bool
Y 3
msg_norm a ot bool
~ M W D
learn_msg_scalg V. 4 bool
normalize W, string
bias oo v Z bool
edge_dim T int
num layers |~ int
T £
eps . float
epsilonvy
GCNIIConv b H 103A
103GCNI I Cony M
b i H
X tensor
X0 A tensor
. . tensor
. edge_index . gr SparseTen
GCNIIConv a . Input W sor
H o - -
. A 9 edge_index, W Graph
edge_weight T tensor

50



T/Al 1 15.36 2024

103GCNI I Con¥ ™M -

b . B
Output Y ¥ Tensor
channels I* int
alpha A float
theta Mg float
a
layer T int
2 shared_weights A bool
e activation e P strin
GCNIIConv a . P _ vatl ring
H D At Attributes %
T : v Z
3 bias bool
allow_zero_in_degrd ~ | ~ ‘H T
e v 0 ¥ bool
cached \f bool
W,
T Y
normalize W bool
oo %
add_self_loops bool
WLConv by 104A
I'e4awWL Conv + M
b " Y
Weisfeiler Lehman X tensor
- i | .
) @ ] nput edge_index tensor
[ a SparseTenso
WLConv WL .
4 b Output Y ¥ tensor
FiLMCenv by 105A
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105Fi LMConve M
b i Y
tensor
X Tuple [tensor,
D Input tensor]
bT ~ edge_index tensor
FiLM L~ _ SparseTensor
e edge_type i tensor
Output Y ¥ tensor
FiLMCon | |. Y in_channels - int
v out_channels ¥ int
© num_relation - int
Attributes nn Maodel
z :
z act T P Madel
aggr a string
SuperGATConv b y
106Super GATComvw
b i Y
X tensor
edge_index tensor
- SparseTenso
neg_edge_index tensor
9_€dge_ SparseTensof
batch ve tensor
Y ¥ tensor
# z L in_channels - int
H » out_channels ¥ int
- @ heads 4 int
bi H _
A #
SuperGATConv 5 Falsé
concat Z average bool
H a b~ True
) ? concat b
Attributes —
negative_slope LeakyReLU float
dropout T float
bias ve bool
add self_loops i v bool
- L
attention_type 4 string
neg_sample_ratio L " float
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b " Y
T =
# 5 edge_sample_rat T Float
H o G P
v @
bi H
A z : -
SuperGATConv 3 Attributes A
3 is_undirected | ¥~ bool
H a a " )
CFConv b ¥y 107A
107CFConv ¢ M
b i H
X tensor
a = 3 T
[ I H J edgeindexru W Graph
eh - Input gH tensor
A B edgeindex . SparseTen
W
[ W @ sor
CEConv = T edge weight ” tensor
Qutput Y ¥ tensor
v hH . in_channels int
B Y
Ne Attributes edge dim int
hidden_channels int
out_channels ¥ int
DOTGATConv b ¥y 108A
108DOTGATConw M
b i H
tensor
X Tuple[tensor,
tensor]
Input 9 edgeindexr, W Graph
. . tensor
edge index g W SparseTenso
GATT get_attention bool
DOTGATConv V4 zZ Vv
N Output Y ¥ tensor
in_channels int
- Tuple[int, int]
out_channels int
Attributes num_heads T int
bias Z bool
allow_zero_in |~ H " bool
_degree Y ¥
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RGCNConv b 109
109RGCNConvi+ ™
b i H
tensor
X Tuple [tensor,
tensor]
g i edgeindexr, W Graph
edge_index LW tensor
Input ge_ i 9 SparseTensor
edge_type ] tensor
o v W tehsor
norm
is_sorted i bool
Output Y ¥ tensor
# g in_channels 3 int
& out_channels ¥ int
num_relations 7 int
RGCNConv c =~ < No '
Tb num_bases Noneuw B g T, int
H 1
C ) Ne 1t
num_blocks “ ‘Noneu b g 1 int
Attributes = - -
aggr a string
root_weight v [ FT bool
bias v Z bool
activation T P string
add_s;elf_loop ~ . v bool
dropout X float
layer_norm W, bool
HANConv b 110A
110HANCoOnNvV ¥
b i H
T ¢ Dict [stri
X_dict O W ict [string
tensof
H
a Z H o
N g edgeindex_dictr, W Graph
H " Dict [Tuple
HANConv 4 Input [string, string,
string],
. . T° g tensor]
edge_index_dict T Dict [Tuple
[string, string,
string],
SparseTensor

54




110HANConv ¢+ ™

T/Al 1 15.36 2024

b )
Input get_attention 3| Bool
2
Output v ¥ Dict [string,
tensor]
int
z H in_channels - Dict_[string,
- int]
HANCORY H 7 out_channels ¥ int
3 “H 4w Tgple [Li§t
@ v ¥ [string] L.|st
Attributes metadata W v H [Tuple [string,
@ string,
L string]]]
heads T z int
negaive_slop iy
e LéakyReLU float
dropout Tk float
HGTConv by 111A
111IHGTConves M
b i H
X Dict [string, tenso}
g edge index_dict Graph
L W
Dict [Tuple [string,
string, string],
. . T tensor]
edge_index_dict gru W Dict [Tuple [string,
Input string, string],
SparseTensor]
node type ot tensor
transformer edge_type w tensor
- Z L _ _
HGTConv " . is_sorted bool
¢ .‘I.
Output Y Ed Dict [string, tensor]
in_channels ” int
- Dict [string, int]
out_channels ¥ int
H ~ 4 @
. @ v Tuple [List [string],
Attributes metadata ¥ List [Tuple [string,
W @ y string, string]]]
H | ¥
heads int
Z
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111IHGTConv « M

b y
B b
transformer group ~ No string
z L - = .
HGTConv - " Attributes num_ntypes Int
N Z num_etypes int
dropout Tk float
layer_norm 4 boel
W,
MetaPath2Vec by 112A
112Met aPat h2¥em
b " Y
node type v string
Input —
batch o - tensor
¥
Output Y - tensor
Dict [Tuple
[string, string,
string],
. . oo tensor]
H edge_index_dict 0 ) g Dict [Tuple
T3 T # o [string, string,
" string],
LA - SparseTensor
G 3 T
MetaPath2Vec %N g edge_index_di Graph
Word2Ved 3 cthy, W
T Y6 embedding_dim int
~ T s .
3 . List [Tuple
Attributes metapath H [string, string,
string]]
walk_length int
D Y,
context_size . 4 int
T 6
walks_per_node @ int
T 6
num_negative_samplg @ ©° int

S
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b " Y
“H ~ . I Dict
~ 3 num_nodes_dic{ [string,
~ i * |nt]
LA
© A G
MetaPath2Vec 3 Attributes ~ . § D -
) . sparse Y bool
Word2Vet
5 .~
yYé -
T 3
3
HERec by 113A
113HERec * ™M
b i Y
X Dict [string,
tensor]
Dict [Tuple
[string,
string,
string],
tensor]
edge, index_dict Dict [Tuple
[string,
string,
Input string],
SparseTens|
Wa ¢ or]
5 b - -
9 edge index_dictt, W Graph
as v % node_type tensor
HERec - y
A~ HERec edge_type tensor
y
Ty Output Y ¥ tensor
i "H o : 0 .
" embeddlneggode_typ - string
embedding_dim ” int
List [Tuple
metapath "H [str_lng,
string,
Attributes string]]
walk_length int
context_size o st int
walks_per_node ¢ @ int
num_negative_sampl G @ ©° int
s
SetTransformerEncoder b y 114A
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114Set Transf or mewx Emcoder

b i H
g edgeindexr, Graph
W
Input z "
edge_index @ 9 tensor
X - tensor
Output Y ¥ tensor
d_model int
n_heads Z int
7 d_heads @ A int
SetTransformerEncoder bl d_ff A!:FN, !nt
n_layers int
"W T\ sSAB
block_type ISAB string
Attributes
Induced
m ISAB int
dropout S @ float
P dropout
T Z
dropout_head dropout float
SetTransformerDecoder b y 118A
1155et wr ansfor mer Dgcoder
b i H
g edgeindexr Graph
W
Input Z y
edge_index @ 9 tensor
X i tensor
Output Y ¥ tensor
d_model int
:) ’ num_heads Z int
SetTransformerDecoder d_head Q@ zZ int
d_ff FFN int
Attributes n_layers PMA int
k T int
dropout o @ float
P dropout
T z
dropout_head dropout float
GeomConv b 116A
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y
Inout tensor
P g i Graph
7 =
Output Y - tensor
in_channels int
out_channels T F 2 int
{ hidden_channels int
* T num_divisions int
. dropout dropout float
v H —
GeontConv ; W GAT .
[ num_heads_layer_on 3 int
H Attributes | num_heads_layer tW \H  GAT it
; o Z
layer_one_ggcn_mer .
o b string
layer_one_channel_n zZ string
erge b
layer_twe_ggcn_merg string
e b
layer_two_channel_n zZ .
dige b string
EGNNConv 117A
11/7JEGNNConv ¢ ™M
b ” H
X tensor
g edge_indexu Graph
W
. - gH tensor
1 Input edge_index @ SparseTen|
sor
a
3 coord_feat tensor
EGNNConv ) T
] edge_weight tensor
-3 Y ¥ tensor
Output coord_feat_out ¥ tensor
in_channels ~ int
hidden_channels int
Attributes out_channels ¥ int
edge_dim int
TWIRLSConv H 118A
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118TWI RLSConv M
b = .
X tensor
g edge_indexu Graph
Input @
- tensor
edge_index _ o gn SparseTen
v sor
Output Y ¥ tensor
in_channels ~ int
out_channels ¥ int
hidden_channels int
prop_step D int
D L
num_mlp_before F int
D
num_mip_after int
normalize P string
G 9 a
Y q v precond W bool
TWIRLSConv Y -
alp p float
- a
i n H
Attributes lam H a float
. D T
attention bool
v 4
tau 2 a float
T P G float
p P G float
Z
use_eta @ ¥ bool
T3
D L
attn_bef HF bool
v Z
dropout ¥ float
attn_dropout av. oK float
i ~ X
inp_dropout float
GDO b 1194
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119GDO ¥ M
b 5
tensor
Tuple
X A [tensor
Ne )
Tt Input tensor]
y g - edge indext W Graph
) edge_index Toog W tensor
GDO edge_weight - tensor
. Output Y Ed tensor
N in_channels ” int
out_channels ¥ int
Attribute T W W
ributes cached v y bool
add_self_loops| T bool
Shift-GCNConv b ¥y 120A
120shi-6&ENConv._ + M
b i H
tensor
X Tuple
[tensor,
tensor]
Ry A tensor
a B At tensor
+1 14 edge_index . SparseTen
J X W sor
Shift GCNConv a Output Y tensor
. int
7 in_channels Tuple[int,
int]
) out_channels int
Attributes
global b bool
bias v bool
SHift-GCNConv ~ N q 121A
121Shi-6ENConvl v
3 Shift-GCNConv
1. ~ ' in_channels, out_channels, X,global bias
2. F'Y
3. if in_channels != out_channels:
self.down = nn.Sequential(
nn.Conv2d(in_channels, out_channels, kernel_size=1, _
W_init=nn.initializers.XavierNormal(), *
4. b_init="zeros', data_format="channels_first'), b N
nn.BatchNorm2¢but_channelsggamma_init=nn.initializers.Constant(1) ~ 119 ~

)

data_format='channels_first’)
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121shi-:6&ENConvliyw = 7

” Shift- GCNConv
self.down = nn.Sequential(
nn.Conv2d(in_channels, out_channels, kernel_size=1,
W_init=nn.initializers.XavierNormal(),
5. b_init="zeros', data_format="channels_first’),
nn.BatchNorm2¢but_channels, gamma_init=nn.initializers.Constant(] 14
data_format="channels_first')
)
6. else:
7. self.down = lambda x: x
8. index_array_inap.emptyin_channels).astype(np.int)
9. index_array_out=np.empty(out_channels).astype(np.int)
10. if global: g
11. for j in range(in_channels):
12 index_arrayin[in_channels + j] = (in_channels + j +
' j*in_channels)%(in_channels)
13. for j in range(out_channels):
14 index_array oufout_channels + j] = (out_channels + j B
' 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.
B
18. else:
19. A[A==0]=0
20. AAI=0]=1
21. partition = np.sum(Al[i])
22. channel_per_patrtitiorin = in_channels//partition
23. channel_per_partitiorout=0ut_channels//partition
24. current_A = AQ]
25. current A0]=0
26. neighbors = np.nonzero(current ‘A)[0]
27. for j in range(int(patrtition)):
28. ifj ==.0: P
index_array in[int(channels):int(channels +
29. channel_per_partitiorin)] = np.arange(channels,channels
channel_per_partitiorin).astype(np.int)
index_array oufint(channels):int(channels +
30. channel_per_partitiorou] = np.arange(channels,channels
channel_per_partitiorouf).astype(np.int)
31. else:
index_array in[int(channels + j*channel_per_partitioim) :
int(channels + (j+1)*channel_per_partitidn)] =
32. np.arange(neighborsfjJ*channels +
j*channel_per_partitionin, neighborsfj1l]*channels +
(ji+1)*channel_per_partitionin).astype(np.int)
index_array ouf{int(channels + jthannel_per_partitiorou :
int(channels + (j+1)*channel_per_partitiaouf)] =
33. np.arange(neighborsfjJ*channels +
j*channel_per_partitionout, neighborsfjl]*channels +
(j+1)*channel_per_partitiorouf).astype(np.int)
34 self.shift_in =
' nn.Parameter(torch.from_numpy(index_array,requires_grad=False)
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Shiftt GCNConv
35 self.shift_out =
' nn.Parameter(torch.from_numpy(index_arrayd),requires_grad=False)
36. X =torch.index_selecX, 1, self.shift_in)
37.
38. if bias: v Z
self.linear_bias ;n.Parameter(torch.zeros(1, 1, out_channels,
39. requires_grad=True, device='cuda),
. _ v Z
requires_grad=True) 5 b
40. X = X+self.linear_bias H
41. X =torch.index_selecX(, 1, self.shift_out)
42, X = X +down(X)
43. Y = relu(X)
44. return Y
7.2.3
"H "1 v # H 6 Ne a
" a K FA h  Now n H A
a) ‘ / RN T A
b) n . 'n "3 w F Tt @ An I bi
i ! i by i FA
_ b oyl 122~ 143
ASA_pool b y 122A
122ASAsmn0o00+ ™M
b 2 H
X tensor
~ edge indexrs Graph
9 W BatchGraph
Input edge_index N g W tensor
- SparseTensor
edge_weight T tensor
batch ve tensor
Y tensor
edge_index tenso
Output edge_weight tensor
ASA 200l batch _ tensor
A G | Topk
perm tensor
in_channels @ int
ratio float
GNN a P Model
Attributes =~ @
dropout 1<. 4 float
negative_slope LeakyReLU float
add_self_loops T ¥ bool
edge_pool by 123A
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123kdge_pocal m

b " Y
X tensor
9 edgeindexr, W Graph
Input edge_index @ gr tensor
- G
batch @ Ne W tensor
@
Y tensor
Ne -
edae pob edge_index tensor
ge_p Output 1T 6
batch @ Ne w tensor
in_channels & int
W e
edge_score_methad No Ne string
Attributes i
dropout T4 x float
add_to™edge «Score ,v [ float
Ne Waeyv
SAG_pool b 124A
124SAG_poolsr ™
b i Y
X tensor
g edge.indexH Graph
W
edge_index @ gr tensor
edge_weight tensor
Input E—— 7a
Ne batch tensor
SAG_pool — =
@ a
L~
attn ¥ . tensor
Z Ne
b g
Y tensor
Output edge_index tenso
edge_weight tensor
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124SAG_poolsr ™ -

b )
Batch : Tensor
) G
Output perm | Topk tensor
score[perm] Topk Ne tensor
. @ °
in_channels float
Ne i Hoat
SAG_pool rato s R
GNN Ne Model
Attributes . A O
min_score No float
multiplier é y. float
nenlineari Y a i
ty 5 string
TopK_pool by 125A
125Top’K_pood ™
b i Y
X tensor
g edgeindexr Graph
W
edge_index @ gr tensor
edge_weight tensor
Input — Ve
batch tensor
D @
TopKy pool Topk . L~
attn ¥ 2 e tensor
b a
Y | - tensor
edge_index . tenso
Output edge_weight : tensor
batch ‘ tensor
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125TopK_pood m
b ” y
G
perm | Topk Tensor
Output
Topk Ne
score tensor
. e
in_channels float
ratio float
Top-k G
TopK_pool GNN Ne Maodel
Attributes . T
min_score float
No
multiplier é Y. float
nonlineari | »a i
ty > string
average_pool b ¥y 126A
l26aver age _ pfo oM
b i H
X tensor
average_pool ’ Input : T Ve e
ge_p cluster tensor
Output g Ed Graph
max_pool b ¥y 1267A
l127max_pook M
b i H
A X tensor
Input g — Graph
- . cluster tensor
w P
max_pool
b o
5 utput g ¥ Graph
min_pool by 128A
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128mi n_pootk M

b " Y

A X tensor

Input g _ — Graph

o cluster v tensor

. w p
min_pool
by (0]
B utput g ¥ Graph

sum_edges., b H 1297

129sum_edgegs

b i Y
" Input X tensor
sum_edges [ . Output graph_attr tensor
max_edges . b H 1304

130max_edges

Input X tensor

max_edges
—€d9 L Output graph_attr tensor

avg_edges, b H 131A

18lavg_edges

b " Y

Input X tensor

avg_edges L Output graph_attr tensor

topk_nodes b ¥y 132A

132 topk_niodes
b i Y
X ” tensor
k topk int
Input )
t o A .
opk_nodes . top-k sortby A, y null int
I e
Output graph_attr tensor

topk_edges b 133A
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133 topk _exdges
b ” y
X i tensor
k topk int
& Input N
topk_edges top-k sortby Av y null int
S
Output graph_attr tensor
global_add_pool H 134A
1341 obal _addspmgol
b i H
X tensor
. g "R Y Graph
global_add_pool Y Input batch ve tensor
size |V 4 int
Output Y ¥ tensor
global_max_pool by 135A
1351 obal max ¥p oo |
b i H
. X tensor
0L g - - Graph
global_max_pool % {nput batch ve tensor
size T int
Output Y ¥ tensor
global_mean_pool b ¥y 136A
1361l obal _meant_ pwol
b i Y
X tensor
¢ g oo Graph
global_mean_pool Input batch ve tensor
v size T int
Output Y ¥ tensor
global_sort_pool H 137A
13791l obal sort _ mool
b i H
X tensor
global_sort_pool 0 Input g edge indext Graph

W
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b " Y
edge_index @ gr Tensor
Input ~ -
batch tensor
global_sort_pool
n Output Y ¥ tensor
Attributes k @ G int
global_min_pool by 138A
138l obal _minfpwool
b i y
X tensor
b @ g edge indextu Graph
& Input w
global_min_pool v edge_index . tensor
gru W
batch vae tensor
Output Y ¥ tensor
global_attention by 139
1391 ohfal HYatteenyi on
b i Y
X ~ tensor
g edge indexr, Graph
W
Input - "
edge_index @ 9 tensor
N, soft get_attention v v bool
global_attentionpoeol attention | 2
Output Y ¥ tensor
gate_nn Z N Model
Attributes
H
feat_nn @ Model
Set2Set b 1408
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140Set 2Setr M
b " H
X tensor
CE b H
index index ptr tensor
HWe
- N L ¢ CSR
5 tr ~ - A tensor
¢p Input P index ptr H W
l a A
Set2Set L 4 dim_size ¥ int
n d dim - @ i int
. max_num elements @ P K int
g L\ Graph
Output Y ¥ tensor
in_channels « int
Attributes num_iters q int
num_layers N ) int
WeightAndSum by 141A
141Wei ght And Summv
b i Y
X tensor
| t
G A npu g . Eo Graph
WeightAndSum —
% N Ne
Output Y ' tensor
Attributes in_channels - int
dense_diff_pool b y 142A
l42dense_diffsr pool
b " Y
X tensor
adj tensor
Inout S No tensor
P mask mask tensor
. N Ne . T W
dense_diffapool normalize . bool
adj.numel()
Y ¥ tensor
Y_adj ¥F tensor
Output -
link_loss tensor
ent_loss tensor
dense_mincut_pool b ¥y 143A
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b " Y
X i tensor
adj tensor
Input s No tensor
P mask ” mask tensor
. ® - temp sc?lftmax float
dense_mincut_pool a
Y * tensor
Output Y_adj ¥ tensor
link_loss Mincut fensor
ent_loss ’ tensor
7.2.4 "
W Y Ne ~ 3 Ah -
W, W A W Gb v 3 [} W b
D I 3 A
ir Y 144~ 151A
HeteroBatchNorm by 144A
144 HeteroBatchNorm £ M
b i Y
X tensor
Input
type_vec tensor
Output Y ¥ tensor
in_channels - int
num_types int
W, Tt w [ W
eps Ne i v~ float
HeteroBatchNorm . = GVG
W, v G L
Attributes momentum \% float
| W,
affine ~ " v bool
30
track_running_stats T vb bool
HeteroLayerNorm b ¥y 145A
145 HeteroLayerNorm M
b ” H
W, X tensor
type_vec tensor
HeteroLayerNorm . Input
W, 4 tvbe Dir H tensor
ype_p List [int]
A W, Output Y F tensor
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145 HeteroLayerNorm Foom

b i Y
in_channels i Int
num_types int

T w [ W Ne
eps v: 6G float
W,
HeteroLayerNorm o Attributes affine oz v bool
W, M 30
3 W, - ~ y
node
mode AWe 'H ' stiing
Agrfapho]
AW etH
GraphSizeNorm b ¥y 146A
146 GraphSizeNorm FM
b i H
. X tensor
Graph Size E o
GraphSizeNorm Normalization . Input batch c batch tensor
W batchy size batch int
) Output Y Ed tensor
PairNorm b ¥y 147A
147 “RairNorm r M
b ’ H
X tensor
o @ C
Input batch batch tensor
Pair batch_size “ batch int
Normalization
PairNorm . Output Y ‘ ¥ ' tensor
scale T 6 W a float
W o T W,
Attributes scale_individually scale bool
eps T [ B Ne float
P v: 666G
MessageNorm b ¥y 148A
148 MessageNorm £ M
b i Y
Message X tensor
Normalization msg tensor
. Input —
MessageNorm G W
p . float
W,
W, Output Y ¥ tensor
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148 MessageNorm £ M

b ’ B
Message D W
Normalization Falsé Y
MessageNorm “ Attributes learn_scale Trué Bool
v W’
W 3a
DiffGroupNorm by 149A
149 DiffGroupNorm r M
b ” H
Input X tensor
Output Y % tensor
in_channels ~ int
groups No int
W
Diff lamda - W float
Group | a
Normalization Woe[ W
) N eps o Ne:: y” float
DiffGroupNorm Wa N u . 6 G
Attributes a— T
G
7sNe W momentum v float
affine ~ Lo v bool
3Q
track_running_stats T Vb bool
MeanSubtractionNorm b y 1504
150 MeanSubtractionNorm r M
b ” 5
W, X tensor
Ty T @
. batch tensor
MeanSubtractionNerm Input = ,[ batch
v . . batch .
dim_size int
W, Output Y ¥ tensor
GrapMNorm by 151A
151 GraphNorm £ M
b . H
Graph X tensor
Normalization batch T @ tensor
GraphNorm ; Input C batch
1 @ batch_size batch int
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74

151 GraphNorm M
b " Y
Graph Output Y ¥ Tensor
Normalization in_channels i int
GraphNorm i : Tovw [ W
T Attributes eps Ne v float
W, G G
7.3
7.3.1
G K F A h % oy
. x : [ A i Ny Now
W a Yik A
7.3.2
W L } T buH
- b A .
v H 152~ 169
GCN A v N W [
DA H 152A
152G6CN M
i y
X tensor
. tensor
edge_index ,E gr SparseTen
W sor
Input edge_weight tensor
¥
Yi - b
GCN g edge_indexu Graph
D W
Output Y 2 cYa tensor
in_channels ” int
Attributes out_channels ¥ int
hidden_channels int
GAT H R i i zZ Ne ~ [
z Ne ¥ Y H LA H 153A
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153GAT M
. y
X tensor
. tensor
edge_index _B gr SparseTen
i W sor
Input edge_weight tensor
T 7 b
g edge_indexu Graph
TR o
GAT 6 Na
D Y 2 tensor
Output <
attention_weights g tensor
in_channels ~ int
out_channels % int
Attributes hidden_channels int
heads Z int
GraphSAGE - [ D A H 154A
154Gr aphSAGH
i H
X tensor
. tensor
edge_index ,B gr SparseTen
v sor
\gput edge_weight tensor
T 7 b
Notw g edge_indexu Graph
GraphSAGE W
b Output Y 2 cYa tensor
in_channels B int
out_channels ¥ int
Attributes hidden_channels int
size int
GIN i 2 ~ g GNN vb WL-test A y ~ CONCAT
” 9 T Ty A H 1554
155G1 N M
i H
vy P X tensor
yio. . tensor
GIN ai [ wL- Input edge_index WB gr SparseTen
test Z sor
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155G1 N M~ -
5 7 U
edge_weight Tensor
Input R
g edge_indexu Graph
\i W
GIN Y T Output Y " cXa tensor
al [ wL-
test Z in_channels 3 int
out_channels ¥ int
Attributes hidden_channels ) int
aggregation_type string
GGNN S 3 6 LSTM Ly T L A
H 156A
156GGNN M
. H
X tensor
. tensor
edge, index _B gr SparseTen
v sor
jput edge_weight tensor
- 4 i ) B
g edge_indexu Graph
GGNN @
N
Output Y 2 cXa tensor
in_channels ” int
out_channels ¥F int
Attributes hidden_channels int
aetype T string
ResGatedgraph " \ T Y Ay 157A
157Res Gatedgrmaph
i y
X tensor
. tensor
edge_index ,B gr SparseTen
i v sor
{ Input edge_weight tensor
ResGatedgraph a
© 7 b
P7 g edge_index Graph
w
Output Y 2 c\a tensor
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. y
in_channels i Int
N out_channels ¥ int
ResGatedgraph Attributes -~ .
“ hidden_channels int
GINE A L Y A ¥y 158A
158G1 NE M
. H
X tensor
. Wb, gH tensor
edge_index W SparseTensof
Input edge_weight tensor
"N b
g edge_indexu Graph
GINE . W
Output Y 2 cYa tensor
in_channels i int
out_channels ¥ int
Attribps hidden_channels int
size Tuple[int, int]
GaAN GAT b z v b a Yy O n A ¥y
159
159GaAN M
i H
X tensor
. tensor
edge_index ,E gr SparseTen
v sor
Input edge_weight tensor
T 7 b
g edge_indexu Graph
GaAN v b W
G Ya
Output Y 2 tensor
in_channels ~ int
out_channels ¥ int
Auributes hidden_channels int
heads Z int
AM-GCN W @ K-NearestNeighborKNN™ A H @ N
* Nez 0N AP Ve N T
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2t Nez 0

,. [ A z - H
R ¢ [ 0 H yi H A H 160A
16 CAMGCN M
X tensor
tensor
edge_index_s SparseTen
Input sor
tensor
edge_indexf_ SparseTen
sor
AM-GCN Output : Y te_nsor
i in_channels ~ int
out_channels P2 int
dropout float
Attri
tributes hidden_channels® e int
hidden_channels2 int
AM-GCN N 161A
16 IAMGCN Ty
3 AM-GCN
1 ~ ' in_channels, out_channglidden_channelsl, hidden_channels2, drop
' X, edge_index_s, edge_index_f
2. LY
SGCNL1 = Sequential([GCNConv(in/channels,hidden_channelsl), T
3. Dropout(dropout), .
GCNConv(hidden_channels2,hidden_channels1)])
SGCN2 = Sequential([GCNConv(in_channels,hidden_channels1), >
4, Dropout(dropaut), .
GCNConv(hidden” channels2,hidden_channels1)])
CGCN = Sequentjal([GCNConv(in_channels,hidden_channelsl),
5. Dropout(dropout), q
GCNConvhidden_channels2,hidden_channels1)])
6. attentiong= Attention(hidden_channels?2) ¢ .b
7 MLR = Sequential([Linear(hidden_channels2, out_channels), )
' LogSoftmax(dim=1)]) No
a { T
8. embl 3 SGCN1(X, edge_index_s) (
a { 2
9. emp?2 = SGCN2(X, edge_index_f) (
. a { i
10. coml = CGCN(X, edge_index_s) [
. a 4 -
11. com2 = CGCN(X, edge_index_f) [
v
12. Xcom= (coml + com2) /2 neNet
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AM-GCN
13. emb = stack([embl, emb2, Xcom], dim=1)
14, emb = attention(emb) Z Ne ~ [
15. Y = MLP(emb) a . [
16. return Y
FAGCN a Wav Yi Wa 6 Ne T v HI Wi
H™ Ag z L oosy owmyioo w0 N HW
H™ A H 162A
16 2FAGCN M
. y
X tensor
tensor
Input edge_index SparseTen
sor
Output Y ¥ tensor
in_channels ~ int
FAGCN out_channels Ed int
\ dropout X float
Attributes hidden_channels int
layer_num FAConv int
FAConv
eps . float
epsilonv
FAGCN N o 163A
163FAGCN Ty
FAGCN
1 ~ ' in_channelsput, channels, hidden_channelsopout, X, edge_index,
' layer_num
2. FL Y
3. layers =]
4. linl = Linear(in, channels, hidden_channels) i 1
5. for i in range(layer_num):
6. layers.append(FAConv(hidden_channels, eps, dropout)) 4
7. lin2 = Linearthidden channels, out_channels) i 2
8. h =dropout(X, p=dropout)
9. h =elu(lin1(h)) i
10. h = dropout(X, p=dropout)
11. raw=h o i
12. foriin range(num_layers):
13. h = layers]i](h) a 4
14. h = eps*raw + h
15. Y =log_softmax(lin2(h), dim=1) ¥
16. returnY
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GeomGCNy i} e 3 Al b
H 164A
164Ge oGCN M
i 5
Inout X tensor
P g Graph
Output Y * - tensor
num_input_features|~ int
num_output classesy =~ * ¥ # int
L num_hidden T int
vz num_divisions int
T svH ~ dropout_rate dropout float
5 1 LD Wi GATL zZ .
GeomGCN num_heads_layer_on int
X
H A ~ _ num_heads_layer twf”~ W GAT z )
. Attributes o int
¥ Iayer_onegggcn_mer b string
layer_one_channel n 4 string
erge b
Iayer_twogggcn_merg b string
layer_two_channel_n Z .
erge b string
HGAT 6 W HIN z At i b
1654
16 5HGAT M
. H
T G
X_dict O w Dict [string, tensor]
H A
Dict [Tuple [string,
string, string],
. . T° tensor]
Input edge_index_dict gr @ Dict [Tuple [string,
string, string],
SparseTensor]
cf z 5 T G
HGAT L 4 num_nodes_dict| U @ Dict [string, int]
Ne
Output out_dict Ed v Dict [string, tensor]
in_channels - int
— Dict [string, int]
out_channels ¥ int
Attrib HoOOT A .
ttributes ¥a y 'It'gple [LI|_§tt
metadata ¥ w [string] 1S
2 H [Tuple [string,
e ?¥‘~‘ 1 string, string]]]
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HGAT N q 166A
16 6HGAT Ty
g HGAT
1. ~ ' x_dict, edge_index_dict, num_nodes_dict
2. F' out_dict
3. Type_Attention_Value_dict = {} Z
4, for edge_type, edge_index in edge_index_dict.items(): o "H
5. Type_Attention Value dictfedge 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_| = self.Linear_dict_I[src_type](x_digtfc_type])
11. h r = self.Linear dict r[dst type](x_dict[dst type])
12. h_| = tlx.gather(h_lI,src)
13. h_r = tix.gather(h_r,dst)
14. Type_Attention_Value=h_ I+ h_r
15. Type_Attention_Value = self.leakyRelTipe_Attention_Value)
16. Type_ Attention Value dictfedge type].append(Type Attention Value)
x_value, edge_index, edge_value =
17. 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_| = self.Linear_I(x_value)
23. h_r = self.Linear_r(x_value)
24. h_| = tlx.gather(h_lI,src)
25. h_r =tlx.gather(h_r,dst)
26. Node_Attention_Value = (h_I + h_r)*alpha z
27 beta =
' segment_softmax(Node_Attention, Value,edge index[1,:],num_segments=Non
out =
28. unsorted _segment_sum(beta*tix.gatherX value,edge_index|0,:]),edge_index[0
29. out_dict = to_heterograph(self.dropout(out),edge_index,num_nodes_dict)
30. return out_dict
GCNIl 1 ! Prow A i He Y A
H 167A
16 7GCNI | M
i H
X tensor
nput edge_index tensor
ge_ SparseTenso
Output Y ¥ tensor
GCNIl # v A - -
GCNII i Ha y in_channels b int
GCNT out_channels Ed int
Attributes dropout X float
hidden_channels int
num_layers GCNIIConv int
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16 7GCNI I M~
i H
GCNIl # v A alpha GCN”COWJ A Float
GCNII I He Y Attributes
GCNT lamda GCNliConvT float
GNNII N o 168A
168GCNI I Tw
GCNII
1 ~ ' in_channels, out_channels, hidden_channels, dropo@dgée_index, nlayern
' alpha, lamda
2. FLY
3. layers =]
4. linl = Linear(in_channels, hidden_channels) i 1
5 for i in range(layer_num): GCNII Y
' layers.append(GCNIIConv(hidden_channels, hidden_channels))
6. lin2 = Linear(hidden_channelsut_channels) i 2
7. h = dropout(X, p=dropout)
8. h = relu(lin1(h))
9. hO=h U
for i in range(nlayer):
h = dropout(X, p=dropout)
10. beta = log(lamda / (i+1) + 1) &  GCNIH
h = layers][i](X, edge_index, alpha, h0, beta)
h = relu(h)
11. h = dropout(h, p=dropout)
12. Y = log_softmax(self.lin2(h), dim=1) Ed
13. return Y
7.3.3
Tbs 7 W - i v A
H 169~ 184A
SGC K - d= K H D A H
169A
169SGC M
T H
X tensor
. . . tensor
| edge_index bg W SparseTensor
nput edge_weight T tensor
GCNT _ " b edge_indexu
-G g @ Graph
SGC k D
Y H Output Y cYa # tensor
in_channels - int
Attributes out_channels ¥ int
hidden_channels| ~ int
K 48 [ K - int
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APPNP 8 personalizedPageRank - [ H Y D
yiH A Y 170A
170APPNP M
i H
X tensor
. tensor
edge_index _B gr SparseTen
_ v sor
Input edge_weight tensor
© 7 b
g edge_indexu Graph
* W
APPNP [ G Xa
Y D Output Y 4 tensor
in_channels = int
out_channels ¥ int
hidden_channels int
Attributes
K L int
D I3
alpha a float
GPRGNN a generalizedPageRank #4a G o K b -
a K b - 3 A H 171A
I IGPRGNN M
i Y
X tensor
. tensor
edge_index wE gr SparseTen
v sor
Input edge_weight ’ tensor
an, K ~ g
D .
GPRGNN g edge_lzldexb Graph
[ 0
Output Y 2 cYa tensor
in_channels ” int
out_channels ¥ int
Attributes hidden_channels int
K D int
ChebNet Ta ® 9 N - N ov b v 7 P
Y o v Ne ~ ® eP A H 172A
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172ChebNetm

7 y
X tensor
tensor
edge_index b gr W | SparseT
input . ensor
edge_weight | ~ tensor
R
® 9 edge_indext W Graph
ChebNet sy 6Ne #

Output Y tensor
in_channels - int
out_channels ¥ int

Attributes hidden_channels int
JKnet g 0T Cooud Y
Ty H " b i b A A 1K
. A H 173A
1733 Knet®wm
7 s
X tensor
_ 5 _ tensor
| edge_index V bgw W SparseTensor
nput edge_weight T tensor
R
. 9 edge_indext, W Graph
JKnet output v cXa # tensor
in_channels - int
out_channels ¥ int
Attributes | hidden_channel =~ ~ int
s
K int
DCNN a \diffusion  We Hae hop Wae hop i H
“y & H A H 174A
174DCNN M
7 s
Z b hop X tensor
H . tensor
DCNN Input edge_index b oo SparseTen
W sor
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174DCNN M
5 ‘ U
edge_weight Tensor
Input A,
g edge_indexu Graph
b  hop W
DCNN ) [ Output Y 2 cYa tensor
in_channels i int
out_channels ¥ int
Attributes hidden_channels int
K Hop int
Line a bi 3 H 3 Ty H WA H
1757
175Li ne m
. y
X tensor
- tensor
edge_index ,E gr SparseTen
W sor
Input -~
edge_weight tensor
L T 7 b
Line g edge_lgdex-b Graph
H W
’ Output Y 2 cYa tensor
in_channels - int
Attributes out_channels ¥ int
hidden_channels int
HPN y P Loy . b y A b L 3
- “a “ v HeteroGNN T3 G MNe A
nw L ze 3 Ny i A H 176A
176HPN M
i y
D : T~ G . .
H X dict T w Dict [string,
L - Y tensor]
HPN 4 . Input =
Y g edge_index_diatu HeteroGraph
Y
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176HPN M~ -
Dict [Tuple
[string, string,
string], tensor]
Input edge_index_dict Dict [Tuple
gr [string, string,
D - string],
H SparseTensor]
L D Dict [string,
HPN 4 . Output Y tensor]
. . ~ int
Y in_channels Dict [string, int]
out_channels ¥ int
Attributes hidden_channels ' int
heads int
HPN N 177A
177HPN Ty
- HPN
1 ~ ' in_channels, out_channels, metadata, iter_K, alpha, negative_slope,
' drop_rate, x_dict, edge_index_dict, num_nodes_dict
2. F ' out_dict
3. for edge_type in metadata[1]:
4. src_type, _, dst_type = edge_type
5. edge_type =' '.join(edge_type)
self.appnp_dict[edge_type] = APRNPConv(
in_channels[src_type],
6 out_channpels,
' iter_K,
alpha,
drop_rate)
7. out_dict={}
8. for node_type, Ain x_dict.items():
9. out_dict[node_type] =]
10. for edge _type, edge_index.in edge_index_dict.items():
11. src_typey, dst type = edge type
12. edge_type =t,._.join(edge_type)
out = self.appnp_dict[edge_type](x_dict[src_type],
13. edge_index,
num_nodes_dict[dst_type])
144 out\= relu(out)
15. out_dict[dst_type].append(out)
16. forlnode _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.unsqueezk)
21. out_dict[node_type] = sum(beta * outim=0)
22. return out_dict
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. y
X tensor
y_train o tensor
H
. tensor
Input edge_index WE gr SparseTen
W
sor
edge_weight tensor
ub - b
3@ 9 edge_index W D o
GAMLP - Output Y p G a tensor
in_channels . int
out_channels £ int
hidden_channels int
R -
Attributes K int
Ne
[ float
S a
attertion_type Recursivé 1 bool
a JK
GNN-LF/HF y W Ne b €GNN, U4t @ " 2 7 Ne
¥ z A H 179A
17 9GNNL HF M
. H
X tensor
g edge_indexu Graph
W
Input . gH tensor
edge_index - SparseTen
v sor
edge_weight tensor
o) i
GNN LE/HF \ Output X ¥ tensor
in_channels - int
Dict
out_channels ¥ [string,
Attributes ing
out_channels ¥ int
hidden_channels ’ int
GNN-LF/HFN q 180A
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180GNNF/ HFT W

” GNN-LF/HF
1. ~ ' in_channels, out_channetg,alpha, beta, mu, x, niter
2. LY ¥
3. layer_inner = self.act_fsélf.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.fcsfL](dropout(layer_inner))
7. propagation = LFExact(graph.adj_matrix, alpha, mu) GNN-LF closed
8. propagation = LFPowerlteration(g.adj_matrix, alpha, mu) GNN-LF itera
9. propagation = HFExact(g.adj _matrix, alpha, beta) GNN-HF ¢losed
10. propagation = HFPowerlteration(g.adj matrix, alpha, beta) GNN-HF itera
11. final_logits =self.propagation(local_logits, idx)
12. Return log_softmax(final_logits, dim¥)
HeCo # 3 v 1 L 't fl @
T &6 a " aHae b T3 # ~_A H 181A
181He Co M
. H
U w List
X H A [tensor]
ROS tensor
Input L
v ist
mps H [tensor]
nei_index 1 List
[tensor]
Output loss ¥ v tensor
3 hidden_channels int
HeCo feats_dim_list | ° List [int]
feat_drop L float
sample_rate float
_ nei_num int
Attributes tau v float
lam lamday float
attn_drop attention . float
p "H int
HeCo, N 1§ 182A
182HeCo Tw
3 HeCo
1. ~ ' feats, pos, mps, nei_index éa al
2. F' 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]))))
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HeCo
6. z_mp = self.mp(h_all[0], mps) 0 "H ~
7. z_sc = self.sc(h_all, nei_index) i} ~
8. loss =self.contrast(z_mp, z_sc, pos) H 3
9. return loss
10. embeds = [| self.mp(h_.aII[O], mps)
11. for i in range(self.P):
12. mpsli] = mps]i]
13. embeds.append(self.node_level[ij(h, mps[i])) GCN .. 8
14. z_mp = self.att(embeds) atte/iony. §/H
15. return z_mp
16. embeds = ] self.sc(h_a!l, nei_index)
17. for i in range(self.nei_num):
18. sele_nei =]
19. sample num = self.sample_rateli]
20. for per_node neiin nei_index]i]:
21. if len(per_node_nei) >= sample_num:
29 select_one forch.tensor(np.random.choice(per_node_nei,
' sample_num, replace=False))[np.newaxis]
23. else:
o 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 forch.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 2_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) 3
34. matrix_sc2mp < matrix_mp2sc.t()
35 matrix_mp2sc = matrix_mp2sc/(torch.sum(matrix_mp2sc, dim=1).view{ + 1e
. 8)
36. lori_mp =-torch:log(matrix_mp2sc.mul(pos).sum(diriy).mean()
37 matrix_sc2mp,~ matrix_sc2mp / (torch.sum(matrix_sc2mp, dim=1).viewj + 1le
. 8)
38. lori_sc'=-torch.log(matrix_sc2mp.mul(pos).sum(dird¥).mean()
39. return self.lam * lori_mpt (1 - self.lam) * lori_sc
HACUD , ~ & Ty H 183A
183HACUD M
G Ne z L T 6 Dict fst
HACUD Cashout Input X_dict o w ict [string,
H tensor]
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183HACUD

M

y

edge_index_diatu

HACUD

W

HeteroGraph

edge_index_dict
Input

Dict [Tuple
[string, string,
string], tensor]

Dict [Tuple
[string, string,

string],
SparseTensor]

G Ne z L
Cashout

metadata ¥

Tuple [List
[string], List
[Tuple [string,
string, string]]]

Output p P

tensor

in_channels

int
Dict [string, int]

Attributes out_channels ¥

int

hidden_channels

int

HACUD N q

184A

1844ACUD Tuw

i HACUD

1. hidden_channels, metadata, node_type, nede/id , x_dict, edge_index_d

2. F' eu

3. aggregated_features = {}

4. for meta_path, edge_index in edge, index_dict.items():

5. _,edge_types = metadata

6. for edge_type in edge_types:

7. src_typey , dst_type = edge_type

8. if src_type == node_type:

9. if edgentype in edge_index_dict:

10. edgeaindices = edge_index_dict[edge_type]

11 node/edge_indices = (edge_indices[0] ==
) node\ id).nonzéro(asrtuple=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(di

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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1844ACUD Tw ~ -
g HACUD
o fusion_feature = relu(Linear(2*hidden_channels, hidden_channels)(cat_fegq
) + Parameter(hidden_channels))
25. fusion_features[type] = fusion_feature
26. att_features = {} Z
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, hidadsannels)(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)) "H Z
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
) enumeratd( pu_tilde dict)]).sum(dim=0)
38. return e_u
734 o
K i K Ho H D
b~ . a " A
K H 185~ 190A
GTN transformer 1 7Y B A H
185A
188G, TN M
. H
X tensor
“bog tensor
edge_index . SparseTen
v sor
Input edge_weight tensor
T 7 b
7 g edge_indexu Graph
transformer W
GTN Y 4 cYa tensor
By Output C—
attention_weights g tensor
in_channels int
Attributes out_channels ¥F int
hidden_channels int
heads Z int
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Graphormer transformer n D yi Z Ne %

He H @ H a Y P z A y
186A

«

186Graphor meyr

i H
X tensor
. b gr tensor
Input edge_index W SparseTensor
u :
edge_weight |~ ~ tensor
R,
9 edge_indexu (W Graph
z triansformer . % ¢ Xa, # tensor
Graphormer VG Output . - ~ .
attention_weights z tensor
in_channels ~ int
out_channels ¥ int
Attributes | hidden_channels int
heads Z int
position_encoding P string
GraphTrans %0 GNN :': %" transformer BertT [CLS]tokeri ~ readout
L~ B Yy G bT A H 187A
Y8WGr alph Tr ams
. H
X tensor
. tensor
edge_index ,E gr SparseTen
v sor
Input edge_weight tensor
T 7 b
%0 GNN g edge_indexu Graph
v W
GraphTrans transformer s Na
# [CLS] Y 2 tensor
n Output —
attention_weights g tensor
in_channels ” int
out_channels £ int
Attributes hidden_channels int
heads Z int
SAT - a o F G U Y z Ne A"H
T - H o~ z A H 1887

92



188SAT M

T/Al 1 15.36 2024

. y
X tensor
tensor
edge_index b g W SparseTen
StructureAware Input : _ sor
Transformer edge_weight ) tensor
e g b ejjge_lndexo Graph
OYT wT w
c\Ne #
SAT . Output Y tensor
z attention_weights T Z tensor
H in_channels ” int
[ 4 out_channels F Int
zT Attributes hidden_channels | =~ ~ int
heads V4 int
k_hop i} Hop int
struct_extractor 0 string
GraphGPS a b Graph Transformer A H
189A
189Gr aph GPP Sm
i H
X tensor
. . - tensor
| edge_index L g W SparseTensor
nput edge_weight T tensor
g b e::ige_mdex-u Graph
. W
c\Na #
a F output Y tensor
GraphGPS b attention_weights T Z tensor
‘ Graph in_channels ~ int
Transtogger out_channels Ed int
hidden_channels int
Attributes heads Z int
type_mpnn Z string
type_transformer n Z string
position_encoding B string
GloGNN Y Tn H TN, 0
TO b A H 190A
190G oGNN M
i H
#
GloGNN H Input X tensor
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190G o GNN ™"

. y
- tensor
edge_index _E gr Sparse
v Tensor
Input edge_weight tensor
S
g edge_indexu Graph
W
7 n
GloGNN H Output Y 4 cXe tensor
in_channels i int
out_channels ¥ int
Attributes hidden_channels int
k_hop < int
7.4
7.4.1
W hy A H -
New 3 ' G a G G A
7.4.2 7]
G buw ~° ¥
A @ H A .~ TPk
LT TOIN, A
G 3 191~ /198A
GraphSage Link Rredictor 6 © 6 GraphSage
S YW [ dot- = ° mip ] A H 191A
192 GraphSage LinkmMPredictor
b i Y
X tensor
g ” Graph
Input List
G query_edge ! [string,
GraphSage string]
- Output edge_prob - tensor
GraphSage Link Predictor dot mip edge_label tensor
in_channels - int
- [ out_channels ¥ int
Attributes hidden_channels int
link_combinator (dot/(;T:)Itp) string
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R-GCN Link Predictor buw 7 6 R-GCN ) dot
mip T A H 192A
19 RGCN Link Prewdictor
b " Y
node_feature tensor
g i Graph
Input List
query_edge ! [string,
¢ RGCN string]
edge_prob tensor
Output = Ca—
R-GCN Link Predictor dot  mip P edge_label tensor
. in_channels ~ int
out_channels £ int
Attributes hidden_channels int
link_combinator (dot/mip) string
dot
MCCF p " He " Ne Al ®Ne T
- LT Ty " gy D’ p ' "
G I - A H 1934
193MCCF M
i Y
X tensor
g edge_indexu Graph
W
Input . gH tensor
edge_index - SparseTen
v sor
o) | edge_weight tensor
MCCF \ Output Y ¥ tensor
Dict
in_channels - [string,
int]
out_channels Ed int
Attributes ~ <
hidden_channels int
heads int
A
MCCF ) N q 194A
194MCCF Ty
i MCCF
~ ' in_channels, out_channels, nodes_u, nodes_i, droprate
FLY

nodes_u_embed = self.u_embed(nodes_u, nodes i)

nodes_i_embed = self.i_embed(nodes_u, nodes i)

SUE IS

x_u = relu(self.u_bn(self.u_layerl(nodes u embed)), inplace = True)
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194MCCF Tvw ° -
” 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_layerl(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_layerl(x_ui)), inplace = True)
13. Y = dropout(x, p = droprate)
MEIRec z 'H b N W @ GNN' Yy -
o A H 195A
195MEI Rec m
i H
. © Dict [stri
X_dict 0w 'fer[l‘zg':]‘g'
H
9 edge_index_diat, W HeteroGraph
Dict [Tuple
Input [string, string,
string],
. . T g tensor
¢ "H edge_index_dict WoW Dict [Tugle
MEIRec [string, string,
string],
SparseTensor]|
Dict [string,
Output Y Ed ter[150r]g
int
in_channels - Dict [string,
) int]
Attributes out_channels ¥ int
hidden_channels int
MEIRec, N5 196A
196MEI RecT w
p MEIRec
1. ~ ' inAchannels, out_channels, g, num_nodes_xietapath
2. %'  out_dict
3. out= {}
4. one_step_dict = g.sample_neighbors(num_nodes -iljct,
5. one_step_dict = one_step_dict.edges()[0]
6. two_step_dict = g.sample _neighbors(one_step_didt ,
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, outimeta_path])
11. out_dict = Aggregate(out)
12. return out_dict
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HERec W G - G HIN ' ¢ 'H
Y H TR “A 5 @ w P [
[ Ne ~ MF TA H 197A
19 HERec M
’ H
T
X_dict ¢ U W H Dict [string, tensor]
Input g edge_index_diatu HeteroGraph
W
H Dict/[Tuple [string,
SRS i~ string, sfring], tensor]
HERec edge_index_dict _ Dict [Tuple [string,
9w string, string],
SparseTensor]
Output Y ¥ Dict [string, tensor]
. - int
in_channels Dict [string, int]
Attributes out_channels ¥ int
hidden_channels int
HERec N q 198A
IT98HERec TVW
- HERec
1 in_channels, out_channels; metadata,/x_dict, edge_index_dict, edge_ty,
' M, b
2. F' out dict
3. outs = {}
4. for edge_typen metadata:
5. node_sequence = RandomWalk(x_dict, edge_index_dict, edge_type)
6. outsfedge_type] =\Node2Vec(node_sequence)
7. for edge_typepeut in outs:
8. out_dict = sum(w[edge_type] * M * out + b, dim=0)
9. returniout dict
7.43 n
‘ a o a T a -
) H H - ) H A
199~ 200A
SEAL G 0 @ (u,v) K N
GNN Ne o G # A H 1997
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199SEAL M

i y
T e U
X_dict W Dict [string, tensor]
H
g edge_index_diatu, W HeteroGraph
Dict [Tuple [string,
Input string, string],
. tensor]
. . [
edge_index_dict T ) Dict [Tuple
[string, string,
¢ K string],
SEAL Spar;eTen;or]
query_edge List [stfing, string]
Output Y tensor
in_channels ” int
out_channels ¥ int
hidden_channels | =~ int
© ° @GCN .
gcn_type string
Attributes > (G(;’N/ Graphgage)
k-hop . v 2 int
nbr_num X string
sampler T string
Grall / Y (u,v) K - R-GCN
by GNN o # A Gralb b’ 7 We Pb s Wa
A H 200A
200Gr al L m
i H
T . .
X_dict T w D";;r[lsstg'rr]‘gl
H A
9 edge_index_diatL, W HeteroGraph
Dict [Tuple
[string, string,
GralL ¢ Input T g string], tensor]
edge_index_dict . Dict [Tuple
ow [string, string,
string],
SparseTensor
List [string,
query_edge string]
Output Y tensor
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200Gral L m
. Y
in_channels int
out_channels int
hidden_channels int
G T 0
GralL Attributes k-hop N Y int
2
R .
nbr_num string
sampler string
7.4.4 )|
G £ Dy H > D H
- H 310 A
G H 201~ 203A
NBFNet BellmanFord “ b K " G
A H 201A
20INBFNet ™M
b . H
X tensor
g i Graph
List
Input query_edge ! [string,
string]
Bellmarnt query_edge_type int
Ford edge_prob tensor
- Output edge_label T tensor
. . D in_channels int
NBFNet Link Predictor out_channels int
hidden_channels int
Attributes num_relation _ 10 int
message_func distmult string
aggregate_func T pna string
symmetric False bool
PAGNN b Hae €” A ~
H - " H G A H 202A
202PAGNN M
’ 5
pagnn g Graph
PAGNN Input egde_index tensor
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202PAGNN M® T

Input batch_size Int
pagnn Output Y cXa tensor
PAGNN #
in_channels i int
Attribute out_channels ¥ int
layer_num pagnn int
PAGNN N 203A
203PAGNN Ty
” PAGNN
1. in_channels, out_channels, hidden_channels, X, edge_index, layer_nu
2. FY
3. G6= enclosing_subgraph_extract (edge v
4. h = Linear(in_channels, hidden_channels)(X) i 1
5. N = {u}
6. for i in range(layer_num):
7. NOo = {pGo.Cdf p)
8. for p in N©6&:
9. h = LSTM(ATT_OP(h, N©&))
10. N = NB©O
11. hd = Linear(in_chansmels, hidden_cha
12. r = [hd, h]
13. for i in range(layer_num):
14. r = ATT_ _OP(r, N3)
15. s = concat(r, edge_index)
16. Y = log_softmax(Linear(hidden_e¢hannels, out_'Channels)(h), dim=1) Ed
17. return Y
7.5
7.5.1
G K F A K F 7Nou 6 a
a a\ A
7.5.2 E|
Ne T WaeY Ne | H
Y Va @A 3t D 3 }
3 o6 3 3 Ne A
Ne 204~ 205A
DiffPool tWae” Ne v a GNN A
H 204A
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y
X tensor
y_train T tensor
H
. tensor
edge_index _B gr SparseTen
Input W
i sor
Noe edge_weight tensor
DiffPool " K 1
P g edge_indexu Graph
W
Output Y tensor
in_channels ~ int
out_channels % int
Auributes hidden_channels int
K D int
MPSN G 9 T T A
Tw 2 ’ T " Ne A an
& ) T T g - FP A H
2054
2 BEMP=SN M
. H
G 9 X tensor
T A - tensor
edge_index wB gr SparseTen
W
T Inout sor
npu edge_weight tensor
A o 1 b
1y 2- g edge_indexu Graph
A s W
T Output Y tensor
- in_channels B int
MPSN G out_channels ¥ int
A ~ .
3 hidden_channels Int
d a{;— n_layers int
) Attributes
T |
L
i read_out P string
B2
7.5.3
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T 3 T a H yi H
v v Ab Ne b ~ v
b # A
206~ 208A
MPNN D FH A 6 Tk v D b
; G b ) N b A ¥
il Fe F a AMPNN W Ly W A
H 206A
206MPNN M
. y
X tensor
. tensor
edge_index ,B o SparseTen
R sor
Input edge weight tensor
D O
FH g edge_indexu Graph
K F W
MPNN 3 Aw Y tensor
W L inuchannels ~ int
v W out_channels £ int
Output hidden_channels int
n_layers int
) H & ¥ .
message_size int
type K F string
D-MPNN W N Neo A H 207A
2 0 7D-MP NN M
i H
X tensor
edge weight tensor
No
y_train T tensor
H
Input s
edge_index bgn tensor
- Y SparseTensor
T 7B
Wa Ne .
D-MPNN g edge_l\;dex-u Graph
! No
Output Y v tensor
in_channels - int
out_channels £ int
Attributes hidden_channels int
K D int
dropout_r L float
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PPGN W i1 2 TG i a & a n
v " Hea i b~ i 3WLoz 2z A H 208A
208PPGN M
. Y
Input edge_feature tensor
Output Y tensor
G T a in_channels ~ int
e a n out_channels Ed int
PPGN hidden_channels_1 int
H @ [ . 1
b A ; Attributes
IWLw# z hidden_channels_2 5 int
n_layers int
type Kk string
7.5.4
T 1 3 a s Net 117
T @ 7Ne[ & T kFA £ a -
3 G G b # Ne A
209A
DMoN t. a an, -
T A Y 209A
2 0 9D MoWN M
d H
X tensor
. b gH tensor
h edge_index W SparseTensor|
P edge_weight T tensor
T 7 b
9 edge_indext W Graph
Output F tensor
P C No tensor
DMoN 30 0 in_channels !nt
out_channels ¥F int
hidden_channels int
Attributes n_clusters- . p @ int
collapse_regularization T, float
dropout K float
S a
do_unpooling T 0 b bool
a |
7.5.5 !
T y T 37 G
3 37 Hea @ H H T A
y 210~ 211A
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GMN YH bu " "1 z Y L~ H H 3 NeA
LA H 210A
21 0GMN M
” H
X tensor
y_train o tensor
H
. . — tensor
edge_index_1 L g W SparseTensor
edge weight 1 | =~ tensor
Input PO
1 (v Graph
9- edge_indexyw
. . . tensor
. 29 edge_index_2 L o W &parseTensor
GMN L y edge weight 2 | ..~ tensor
K D L "N
9.2 edge_index W Graph
Output Y A float
in_channels - int
out_channels ¥ int
hidden” channels int
Attri
ttributes K 5 -
" —=
similarity dot_product string
euclidean_distance
FGNN a 7 folklore graph layer b
[ S VR Bi P A H 211A
21 1FGNN M
’ H
X tensor
. . . tensor
edge_index_1 L g W SparseTensor
\ T T bR
IoTNQEe Input g1 edge_index W Graph
graph layer b b
i edge_index_2 b g W ensor
! b - - SparseTensor
[ ~ bR
FGNN .
® 9.2 edge_index W Graph
R Output Y y float
MPNN in_channels - int
4 out_channels ¥ int
Atributes hidden_channels int
n_layers int
7.5.6
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T G K LT 3
Ne " ¢ Ne T 0 A v KF Yy Ne H °
"1 A
212~ 213A
MoIGAN G Ne A T W "W
Y We A XAT T A w (NNNYY T TY * X
WwNT T T T O AAX)" L WaNe I N
R-GCN o#E T A H 212A
212Mol GAN m
’ H
Input z tensor
A tensor
G Output X tensor
Ne in_channels ~ int
MoIGAN S hidden_channefs int
£ Attributes n lavers int
RelationalGCN —ay
n_nodes ¥ @ int
edge dim int
GRANSs 7%Ne @ - z b v~ b
* A H 213A
213GRANS M
. H
X tensor
H
y_train IH tensor
Input . tensor
edge_index ,B gr SparseTen
v sor
78 No ~ L
@ i gl edge_indexu Graph
L i w
GRANSs v "
Output g2 ¢ ol Graph
b - in_channels i int
out_channels ¥ int
hidden_channels int
Attributes B int
H int
A List [int]
8 4 ’
8.1 4
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8.1.1
A A 77 yi o b v
) A A W A A At y 217~ 220
8.1.2 4
4 Y T a
A 77y o A
ClusterGCN W A ClusterGCN # Y
vp o\ H 214A
214C1| u<GtICaNr M
i Y
X tensor
Y tensor
. I "N tensor
edge_index H W SparseTensor
Input T s
g edge_indexu Graph
W
Module A Model
%
ClusterGCN - p a Y ) tensor
1 D
Output H tensor
Module # Model
dropout_r L float
clustering strin
Attributes method g
cluster int
number
WebGraph W 4 - "HNez 3
o -7 O\ A H 215A
215WebGr aphm
. B
is_compress True § b’ bool
- P Flase 14 b’
# . . - tensor
Input edge_index L g W SparseTensor
“ 7 b edge_index
- h
WebGraph g LW Grap
U: : tensor
vy O\ edge_index T bogu W
Output SparseTensor
“ 7 b edge_index
g T Graph
8.1.3 4
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1 T a n 1 Vi \l
A ’ @ -
a A A a . A -
oy f Ty O A
VQ-GNN W e 1 “~ VQ-GNN v G GNN g (VQ)41
A H 216A
216VQGNN M
. H
X tensor
R No tensor
. tensor
edge_index ,B g SparseTen
Y sor
Input 7
edge_weight tensor
vb WP
3ce :
. g edge_indexu Graph
VQ-GNN . K W
P 6 Ya
Output Y A tensor
in_channels ~ int
out/channels ¥ int
Attributes hiddenachannels int
K D int
C \ tensor
VQ-GNN N o 217A
21 7VQGNN Ty
- VQ-GNN
1. X
2. F'Y
3. Forl in range(ly):
4, initialize GNN learnable parameteis andf and6 8 s A
5. For indicésE. sampled from pFssh :
6. Load the minibatch’features8 8 , labels 9
7. Fori| mB88H p &
8. Compute the approximate message passing weight matrix gsing , 2
9. Esti mate next8 | awihe8 Oand fdatira todewadd
10, Forl ,\ pf88Mm i
11. Estimate | ower laadperiés gradients
12. For/l T8 8h »p VQ
13. Update the concatenated codewofils =8 <
8.14
8.14.1

Noyz"2
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a) ' i e A " @
Y A H @ Y o6
n A
b) ' GNN W @ Ab i
G ) b
g ‘o v p - ; - y I/I,'
GNN A
c) ' AT [Wa i ) n
GNN A Y No=~ @ G © 7oy
l G A
8.1.4.2
yiooC v p v
A
lFI t
a) o a a H “
b) | A
c) F' N A T T ¥ A
ir oy 218~ 2204
node_sampler by 218A
218hode_sampd em
b " Y
Graph
g ~ HeteroGra
ph
target_nodes tensor
List [int]
Dict
[Tuple
num_neighbors [string,
string,
string],
Input List [int]
batch_size v int
node_samplex shuffle bool
drop_last Waeb bool
List
[Graph]
blocks ¥ List
[HeteroGra
Output ph]
sample_index AA, tensor
node_index T - tensor
graphsage_sample b 2197
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b y
g i Graph
target_nodes - tensor
Input num_neighbors List [int]
graphsage batch_size int
graphsage_sample
List
blocks ¥ [Graph]
sample_index # tensor
Output
node_index P tensor
neighbors List [int]
pinsage_sampte by 220A
220pi nsageag_s.amphe
b i H
g - HeteroGraph
target_nodes - tensor
List [int]
Dict [Tuple
num_neighbors [string, string,
string], List
[int]]
node_type string
other_type [ string
3 G
"H .
num_traversals| A int
oW
pinsage_sampler | pinsage Input G “H
~ termination_pro )
b A float
W @
num_random_w .
int
alks
T W
batch_size int
shuffle bool
T X
drop_last Web bool
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220pinsageag_sampie

b )
List
_— block Fo [HeteroGraph]
. ¥ A
pinsage_sampler | pinsage Output sample_index - tensor
node_index FT < tensor
8.1.4.3
GNN W A Ty _ %
v p v A
[ b 221~ 2247
layer_sampler by 221A
22U ayer _sampl m|r
b i b
~ Graph
Y HeteroGraph
target_nodes - tensor
List [int]
Dict [Tuple
num_samples [string, string,
string], List
Input [int]]
3 batch_size v int
layer_sampler ~ shuffle i bool
drop_last C X bool
P Waeb
List [Graph]
block Ed List
[HeteroGraph]
Output sample_index # " tensor
node_index - 1 tensor
hgt.sampler by 222A
222hgt _sampkem
b ’ H
g - HeteroGraph
target_nodes 3 tensor
Dict [Tuple
[string, string,
hgt_sampler Input num_samples string], List
[int]]
batch_size v int
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222hgt sampkemm

b ’ H
List
graphs # [HeteroGraph]
. ¥ A
hgt_sampler Output sample_index - tensor
node_index ~ T tensor
fastgcn_sampler b ¥y 223A
223 astgcn_sampwer
b i H
g 7 Graph
target_nodes ~ tensor
Input num_samples List [int]
FastGCN batch_size v int
fastgcn_sampler List
block o [Graph]
. ¥ A
Output samplelindex ~ tensor
. ¥
node_index T ~ tensor
ladies_sampler b ¥y 2247
224hadi es)sampliver
b i H
g ” Graph
target_nodes ” tensor
Input num_samples List [int]
LADIES batch_size v int
ladies_sampler List
block F o [Graph]
. ¥ A
Output sample_index - tensor
. ¥
node_index T - tensor
8.144
[ STy vYop ¥ A
l|-| €
a) - a a H ) a '
b) a v a L ’
c % . \ AT A
0o b 225~ 2297

by 2258
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28 swhkraph_sampl eqr

b H
X - Graph
target_nodes tensor
List [int]
Dict
[Tuple
num_neighbors [string,
string,
string],
Input _ _ List [int]]
- batch_size ot Int
sukgraph_sampler i
shuffle bool
drop_last web bool
List
block ¥l (Graph]
Output sample, index AR tensor
node_findex T ~ tensor
clustegcn_sampler b y 226A
226¢c|l usttergcn_sampl er
b i H
g ~ Graph
num_cluster @ int
Input clustering_method string
clustergen batch_size v int
clustergcn _sampler List
block F o [Graph]
Output sample_index AR tensor
node_index T - tensor
saint_sampler b y 227A
227saint _sanmplmwer
b i H
g ” Graph
SAINT Input saint_method _ _ string
saint_sampler batch_size v int
List
Output block F oo (Graph]
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b " Y
. ¥ A
SAINT sample_index ~ Tensor
saint_sampler Output
. ¥
node_index T p tensor
random_walk_samgt by 228A
228 andom_wal k_sanmpl er
b i Y
Graph
g HeteroGra
ph
nodes tensor
List [Tuple
~ " [string,
metapath H string,
string]]
Input 3
P prob v tensor
C
random_walk_sampler . restygl_piph float
0 length int
return_eids - bool
!
traces - tensor
Output eids - l tensor
!
types - tensor
node2vec_sampler b y 229A
229n0de2vec __saimpmer
b i Y
g Graph
nodes 3 tensor
prob v tensor
T
C Input P L& float
G T
node2vec_sampler | node2vec q La float
l walk _len int
° return_eids - bool
traces tensor
Output =
eids tensor
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8.1.5 4
4 T 4 A 4 h
' A (- zyi~ v A h A
" A A aA aH A
A
8.2 F o
8.2.1
_ T & W A Ty o
- A
EXACT W g 1 - GNNp n. v Y Y
GNN p Mb A H 230A
230EXACT M
i H
X tensor
edge_weight tensor
y_train N tensor
Input H
. . — tensor
edge_index L g W SparseTensor
R
Waea A1 g . _ Graph
EXACT edge_(;n\c(ie:b $w
p Output Y tensor
in>ehannels ~ int
qut_channels ¥ int
Attributés hidden_channels int
activation_compression | .
bits § int
dropout_r X float
EXACT N o 231A
231EXACT Tuvw
3 EXACT
1. ~t (\ H ,layersL GCN
2. L
3. AO@Y '{} wi ©o G
4 [~ W
5. Add ( and] toc AO®@ MM.backward
6. ( Y SPMM* ()
7. Add ! (in CSR format)and to AO@ SPMM.backward
8. 1, p ReLU.backward
9. Add p to AOD
10. ( = ReLU( )
11. return (
| T Ybir oA a A
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a) < 1 a
Ty G < Y W n A « Ty
A <« < A
b) i 4 . a
"y e 1 H[FAG® b- T p P
A
8.2.2
< a "7y A <«
" i b w Ne © New H D <« H < A
8221 H J )
H D < T . H D a Af . © e <
a o v <« A <« A Ty i+ H D i
a A
SGC | D GNNH D s LY H N
R O Og A H 232A
2325GC M
i y
X tensor
w tensor
W,
Input . b gr tensor
H edgg_ index W SparseTensor
N R
, D 9 edge_indext W Graph
SGC GNNH D Output Y - - tensor
< P H i D tensor
Y b in_channels ~ int
out_channels ¥F int
rO ~ -
¢ Attributes hidden_channels int
K D int
dropout_r X float
8222 H )
H w < . T H - T (L] N l r ’ Neo H
! Hh <« a i ) A
PPNPy,.., o GCN  PageRank D Ty oL P H A
H 233A
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233PPNP M

’ H
tensor
_ tensor
W,
Input . . o tensor
N edge_index L g W SparseTenso
AR N
PageRank g . - Graph
D GNN edge_indexu W
PPNP H ) Output Y h b tensor
<« "y | H i D Tensor
p in_channels ~ int
H out_channels ¥ int
Attributes hidden_channels int
K int
dropout_r K float
8.2.2.3 » e |
| T %o G < %OA < T %0’ '
a) % ' - %o Y1 G b
% A
b) & "« a A
c) ‘< A
d) '« y A
8.3
8.3.1
W@ 30 a a A
T Ty o A " YG ”
v - A "y Ne
W a Y1 : A
8.3.2
i H A W W - " YH
Ne 3 Y R " V D
Lc T 3[7 H Arc LSPA TinyGNNa LTDa GRACEDwY A
234~ 239A
LSP | G Ty D H ~
ALSP 6" v i A H 234A
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)
X tensor
. . . tensor
edge_index bgrn W SparseTensof
Input B,
g edge_indexu W Graph
. E
teacher_logits tensor
Output Y tensor
LSP GNN - = -
in_channels int
- out_channels ¥ int
LSP G Ty heads . 4 int
D H _ _ yal
T hidden_channels Int
Attributes 3 betad)
beta :"- " float
0.%
dropout T X . ¢ float
y 0.2
TinyGNN g, H ey GNNb GNN H STy
v  GNN A H 235A
285Ti ny GNN ™M
i H
X tensor
. . . . tensor
Tln_yGNN UV edge_index L g W SparseTensor
G Input - -
. b edge_indexu
GNN g @ Graph
A Q teacher_logits o4 tensor
TinyGNN | # H Output _ Y tensor
in_channels int
- out_channels ¥ int
hidden_chann| -~ . .
Nb NN —
L\ G Attributes els Int
H H ~ < T
dropout @ X N float
¥ 0.2
LTD We G * LTD 3
A Ty A H 236A
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236LTD M

’ H
X tensor
. b gr tensor
edge_index W SparseTensor
Input 7 b
9 edge_indexu W Graph
teacher_logits J * tensor
F0a Output Y B tensor
. o~ . @ .
Y in_channels int
G Ky
Y w out_channels o ¥ int
LTD 1 Aw —
2 _ Ne ) heads 5 Zl Int
LTD ¥ 3 S— .
Ty hidden_dim y int
Attributes — y 64
betay
beta T, float
v 0.1
dropout ) X V(Q float
y 0.2
LTD N o 237A
23WLTD Tw
3 LTD
1. "' X, g, teacher_logits, y
2. FLY
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_logitsi= self.gnn’ student(g, X)
8. While not converge,do:
9. temperature ='LTDTempfudent_logits, teacher _logits)
10. loss_distill= self.ce_loss(student_logits, teacher_logits, y)
11. self.gnn_student.update(loss_distill)
120 student_logits = self.gnn_student(g, X)
13. loss\itemp = 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, dimk)
GRACED W G ¥ AGRACED L
k ¢ YTy A
H 238A
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)
X tensor
. . - tensor
edge_index bogrn W SparseTensof
Input .
g edge_indext W Graph
. I
teacher_logits tensor
LA ¢ Output Y tensor
GRACED in_channels e - int
v out_channels e ¥ int
hidden_dim Int
Attributes — u_64
dropout T » . @ float
4 0.2
GRACED N q 239
239GRACED/T VY
3 GRACED
1. ~ ' X, g, teacher_logits, y
2. F' 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 preds teacher pred)
9. loss_distill = self.ce_loss(student_logits, teacher_logits)
10. final_loss = distll_weight * loss _distill + ¢distll_weight) * loss_student_pre
11. final_loss.backward()
12. Returnfinal loss
8.3.3
MY [ 7 Ty a
f " A
D RODa FreeKDu ) 240~ 241A
ROD g “on, 3T € b
Ty D A H 240A
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240R0OD M
b i Y
W X tensor
3 . tensor
edge_index Wb gr SparseTen
Input sor
- 2 b
g edge_indexu Graph
a G W
ROD K F Output prediction ¥ tensor
v hidden_units int
23 H k int
Y F @ learning_rate n 3 float
Attributes POl Kk
b 0 K alpha L float
k.t beta PR float
|_
FreeKD W SV 3 FreeKD a Ne \ H @
GNN Ty A H 241A
241FreeKD M
b ’ H
X tensor
Ty . . - tensor
D edge_index bgrn W SparseTensor
Input “ 7 b edge_index
g . Graph
- L W
FreeKD 3 3 L int
FHa Output prediction ¥ tensor
gamma RewardT a float
Attributes alpha BT float
beta P T float
8.34
a A
D GNN-SDa\IGSDwu N 242~ 243
GNN-SD G 1, “ GNN-SD
4~ /“~GNN Db 7 A H 242A
24 2GNNsSD M
b " H
Ty GNNb X tensor
H ‘b g tensor
edge_index . SparseTens
L W
GNN-SD - a Input or
- T 7 b
¥ b 1 g edge_indexu Graph
K ks W
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M
b i y
Output prediction ¥ Tensor
hidden_dim int
Ty GNNb
B D dropout @ X float
GNN-SD i 313 a Attributes learning_rate fl. 5 float
¥ b P T
K b alpha float
beta R T float
IGSD W | AIGSD g, 3 y 3 -
A T n "y A M Ne A H
243A
243 GSD M
b i H
X tensor
G 3 b gr t
edge_index 9 ensor
- W SparseTensor
- Input 1
o]
edge_indexu Graph
_— q g 9 - p
IGSD 5 a Odtput prediction Ed tensor
. proj_hidden_size int
F o3| — .
- proj_size int
- , Attributes learning_rate n, 3 float
~ ~ label_thre N v float
Y T tensor
84 ’
8.4.1 \
84.1.1
7%New @ N& Ne b A Wa
[ - i a A ® Now b
7 We ) W e o -~ T D N a A
T RG Ty W @ F o " b Ty Ny
i A @ ¥ i Ne a A |
A H 244\
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244 M
i H
b GNN Ne module Model
b @ device_num int
W GNN Input g Graph
PipelineParallel A L Ve feature tensor
nw ) feature_dim int
a N
! Output output_device ¥ id int
8.4.1.2
7aNg M Ne b A
« A T @ s i b -~ A
” a A - A H 2458
245 M
i Y
78Ne | module Model
b device_pum int
5T a Input g Graph
DataParallel ! N featurg tgnsor
« A batch_size int
o\
|'f Output output_device ¥ id int
8.4.1.3
i@ “ " ® Ne| 2T Wa
Ne W - ® Ng Ne
[ b it A e [ o ~ i Ng Ty
H Do "y G i I H b
h xFb P [ ®Ne[ b i o
a v a A H 246A
246 M
module Model
® No . Inout device_num int
TensorParallel a - P g Graph
No feature tensor
) Output Module Model
8.4.2 v’
qv oy T A Ne
T° 9 LN L~ Ly i A L ~
W L W G n a W : LT N b
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[T i ' Y n T b %0
A H L~ b :
- A
SSP W A Y - 0 L A
SSP [ r ’ b~ "G
b ) A H 247A
247SPP M
. y
X tensor
B
g edge_indexu Graph
W
. tensor
Input edge_index ,B g SparseTen
a A sor
a
SSP ssp_flag bool
staleness_bound } \ int
Output Y tensor
in_channels ~ int
out_channels £ int
Attributes Modula int
n_layers int
8.4.3 -d
Ne T 75 Ne ' a Metisa Metis-extend 75 NoA
a) 75 No Hb t v’ Ne Y H A
b) Metis™ y 7sNew @ s M v .~ A
c) Metisextend 3 v '\ - “n D Metis
A a T v H A
d) 75 Ne 7%Ne  ~ NP b 7sNek F A
partitiong_graph, Uk %Ne 7 yn. 7Ne b GNN
A partitiorigugraph oy 248A
248artitiongsrgmaph
b i H
X tensor
S
g edge_indexu Graph
. A W
partitiong_graph 7N Input . tensor
. gH
edge_index @ SparseTens(
r
num_parts NaM int
part_method NaM string
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248 artitiongsgmaph

)
partition_g NeM List [Graph]
Output partition_X NoM List [tensor]
Mestis’
balance_ntypes bool
78 No
Mestis ~
balance_nodes bool
78 No
partitiong_graph : Mestis’
78 No .
Attributes balance_edges 7s bool
No
Mestis’
balance_weight bool
78 No
%s NS
function_eval NoP bool
E 7sNe
8.4.4 H”
8.4.4.1 HB.
Hn, Ne T Ty H ~ G
% bl Hn h “ Nows™s “n® an
Ne A t  w DepComnA
n e " ¥ New n e n_6& A n e ne O v
A no tne O Ty H
A
n DepCache n ) H bA
Ne - Ne Ty H O 4 [
*  DepComm DepCache , A
no ¥ A n o by 2497
249 B Q £ M
b i Y
g ~ Graph
embed_names ! L'.St
[string]
sort_nid * tensor
- ID
N P7 node_num int
ne H Input dims int
nid_map D tensor
- n ID
Dict
data_frame [string,
1 float]
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249 B Q tr ™M
.b 5
Output cached_feature Tensor
s ¥ peak_allocated_men GPU !\lg int
' "H Attributes - P
GPY': .
peak_cached_mem b int
n e GPUp 4 W _ A n e by
2508
250 B Q P
b i Y
g i Graph
embed_names | List [string]
node_num int
dims Int
W @ mini-batch Input
. nid_map D40 tensor
n GPU p ID
® - Ne ~ Dict [string,
GPU p data_frame T floaf
Output cached_feature tensor
peak_allocated ‘mj"GPU.: Ne int
Attributes em
peak cached_mg GPU:: int
m
DepCache n A'DepCache by 251A
251DepCache M
b kg
g ~ Graph
L int
@ Ngrker Input label tensor
DepCache | 1 P o A tonsor
A %o
w A tensor
Output w a tensor
Ne o © #  GPUp Y e W Ne T A
Ne b oy 252A
252 4 ¥ M
.b 5
vertices_subset set
a 5 Input edgg_subzet set
Ne 7sNe DepCache remotei_hggtresn ent.n u List [set]
- DepComm w g =
> partitions_of u 78 Ne .
Output — = List [set]
_dependencies
Attributes S p L int
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8.4.4.2 H4 f HB.
84421
H 1 No GNN T H D Y
H - r A HA4 "y GGNN %o Lo Y Neo
T H - Ne  GNN A HA4 Hno "~ Y New
v X H A
a) O Ne yi D A
b) X X yi D A
c) H Wy yi D A
8.4.42.2 / 1))
BNS & GNN A W v
G A
BNS i T 7 | H G| W Ne 11
- : - A BNS b y 253A
253BNS £ M
b Z Y
X tensor
N b
(GNN)‘ Ne Input g edge_index, @ Graph
BNS L]VTA, | @ edge_index - b ngQ W tensor
H . Y Output; New_X H tensor
Attributes Fanout float
8.4.4.2.3 H
H Ney, GNN T H Y A
H . Wy T8 168 “r A
wT W TP "y G L A
H b 254A
254 H ¥ M
b i Y
X tensor
H AR 8
“ N Input 9 edge_indext W Graph
c o 5 A edge_index b g W tensor
ommquantization At ~
B DF Output Quantltz;tlon_da ° tensor
Ty No ;
H Attributes n_bits int
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9
91 g 7.
9.1.1 0
G 3 7 @ D - D\ by
52 K FA " PH i 7
a) r D
otn ¥ % ~ N Y a
“YB A a WA %o
A
' 4 " GCN Tt GNN 3 a
A W GNN v C T O H A
. ‘ n i D L~ 6 a [y P AT
b 5 Ty A @ W F o a
at o a A
' 6 Ng KF”~
- % A F1Ne a AUC i %oA
b) Ne » a’ e i
b ' ¥ i a A
H H € Ny Dy ~ A
. b ' ¥ v G
T A H h, n 7Y A
b ‘ a G Y A
3 A
1 BRI SR }
ap @ |
E [ O - i 2 e 2
w2 i % A EE.
: b ] 2 ) 13F : %
: 1= B B :
: E |
3 n n -
9.1.2 ¥ 7. 6
9.1.2.1 6
0 G o~ ’ a !
y i 0 DPAT T° Neo HyH GB/T 42382.12023 i + W'
abs T Ve H v A abs b y GB/T42382.12023 18A
add GHG v b " w Aadd b y GB/T42382.12023
20A
arrange G = Wa M p I W | v Aarrange b y GB/T
42382.12023 93A
argmax T v A argmax b y GB/T42382.12023 23A
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argmiri T v A argmin b y GB/T42382.12023 24A
cast k A cast b Yy GB/T42382.12023 32A
ceil T Wae'H ::0 Acei b y GB/T42382.12023 33A
concat 3 @ A concat b y GB/T42382.12023 34A
cos T eH ¢ vAcos b y GB/T 42382.12023 41A
dag ¢ Wa W - We C 0 "H A diag b y GBIT
42382.12023 49A
divide "H A divide b y GB/T42382.12023 50A
equal © H e "H A equal b y GB/T42382.12023 57A
exp T e'H expv A exp b Yy GB/T42382.12023 58A
gather [ O v A gather b y GB/T 42382.12023 62A
logical_and H @ "H L Alogical and b y GBI/T42382.12023 422A
logical_not H @ "H Alogical_not b y GB/T42382.12023 " 83A
logical of H @ "H A logical_or b y GBIT42382.12023 85A
logical_xor H @ "H A logical_xor b y GB/T 42382.12023
125A
matmul  H @ & A matmul b He GB/T 42382.12023 78A
multiply’ H @ "H & A multiply b y GB/T 42382.12028 81A
pow T e'H A pow b y GBfT42382.12023 90A
reduce_mean 3t v Areduce_meafi B y GB/T42382.12023 96A
reduce_max 3 v Areduce_max b y GB/T42382.12023 97A
reduce_min 3t v Areduce_min bl § GB/T42382.12023 98A
reduce sum 3t v Areducesum b y GB/T42382.12023 100A
reshape 6 | A reshape b y GB/T42382.12023 104A
shape 6 0O A shape b /By GB/T 42382.12023 108A
sin T e'H v Ajsin b 'y GB/T 42382.12023 110A
sqrt T e'H A st "y GBI/T 42382.12023 115A
sack W e nw | A staek b 4 GBI/T42382.12023 117A
substract H i A substract b y GB/T42382.12023 118A
squeeze T w1l A squeeze b y GB/T42382.12023 121A
transpose G H @ A transpose b y GB/T42382.12023 122A
unsqueeze I vie by 1 A unsqueeze b y GBI/T 42382.122023
123A
zero$ W ~ WMo A zeros b y GBI/T42382.12023 129A
%o\ W o " 1 o 255~ 266A
atan b 255A
255tan ¢+ ™M
) " H
T Input i tensor
atan v (Q‘:‘)\!H I Output Y ¥ tensor
cumsum b ¥y 256A
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256cumsum # M
b 5
T X tensor
Input - -
cumsum dim int
Output Y tensor
eye by 257A
257eye ¥ M
b 5
m int
— n ! Int
eve = Wekh Input
y 1B dtype string
Output Y tensor
mask_select b ¥y 258A
258mask_sel ectv
.b 5
. X tensor
vae Input mask tensor
mask_select - -
~ “H axis int
) Output Y tensor
ones b ¥y 259
25%nes ¢ M
b i Y
. shape List [int]
ot Input Ed
ones Tovu 1l dtype string
Output Y tensor
ones_like b 260A
2600 nelsi ker m
[¢) i Y
= We X tensor
. L 7 Input Ed .
ones like 3 H dtype string
w1l Output Y tensor
tile by 261A
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26Ltile ¢ M
b 5
X tensor
6 Na tensor
tile Input multiples Tuple fint,
int]
List [int]
Output Y tensor
tan b y 262A
262t an P |
b 5
T Input tensor
tan e 'H ®
v Output tensor
to_tensor b 263A
263 o_tensorm
b 5
X tensor
to_tensor ! Input dtype string
Qutput Y tensor
to_numpy b y 264A
264 onNnumpy ™M
b 5
to_num “ Input X tensor
- Py numpy.array Output Y tensor
where b ¥y 265A
265where ¥ m
b 5
. X tensor
ve ® Input Y tensor
where H @ —
H condition tensor
) Output Z tensor
zeros_like b ¥y 266A
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b y
- Wa X ” tensor
. b 7 Input ¥ .
zeros_like 5 H dtype string
40 Output \4 ¥ tensor
9.1.2.2 TF 6
v b 0 G v o " ! v b A’
¥ o * dataloader 'y " 1 . 267A
267dat al coaduer
b i H
datasetpath b string
v batch size Y - int
y Input shuffle 1 y bool
dataloader 1/ X
a drop_last @ bool
W 7sNe List
Output Y. [tensor]
9.1.2.3 6
] G o~ . U a é A A‘l Tu
Ne o HH GBIT 42382.12023 M, !
Lineat n A Linear b § GBI/T 42382.122023 130A
random_unifrofm ~ Ne JA A random_unifrom b y GBI/T42382.1
2023 92A
random_normal Ne A A random_normal b y GBI/T42382.1
2023 91A
% =W o T i 268 ~ 273A
Module H 268
268Modulre ™M
b ’ H
Input X ” tensor
Output Y ¥ tensor
& | maems
. map<string
Module Module>
I ' )
Y Attributes ayers map<string
@ , None>
a W | map<string
params_status ~ 58 “bool>
trainable_weights |~ 3 a | [teLrllztor]
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268Modulre m°

b )
nontrainable_weights 30 List
[tensor]
Module 8 | Attributes al_weights a List
[tensor]
@ "
is_train bool
ModuleList H 269A
269Modul et i gt
b i H
F v, Input X tensor
ModuleList ! Output Y # teL’,‘Stor
) . is
Attributes layer_list | [Module]
ModuleDict H 2708
270Modul ePiwmt
b i H
F T, Input X tensor
ModuleDict Oujght Y # ter;s?r'
- : . map<string
i Attributes layer_dict ! Module>
truncated_normal b ¥y 271A
2Uruncated_npr mal
b i H
Tuple [int,
shape int]
mean Ne float
5 std s Ne float
5 oa
truncated_normal Ne ,T A 0 Input i %o
T ¥ .
dtype string
seed int
Output Y tensor
xavier_uniform b ¥y 272A
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272 avier _uni«f or m

b " Y
shape ¥ Tu?:ﬁ][mt'
L " Ne T ~ < ~ Ne
A gain v - float
- Input = a
xavier_uniform Ng~ P dtype TF string
¥ H N
N seed int
Output Y ¥ tensor
xavier_normal b y 273A
273 avier_nor mal
b " H
shape pd Tup;iﬁ][lnt,
C Ne T ~ < No
A gain u B float
- .No Input S a
xavier_normal . dtype # string
F H S
. seed int
Output Y ¥ tensor
9.1.2.4 * 6
P o (I o.° ~ RelLUa Sigmoid Ai T~ Ne o HH
GBI/T 42382.122023 T + W'
ELU' w YLy A ELU b y GB/T42382.12023 134A
RelLU £ HWARelU b y GB/T 42382.12023 102A
ReLU6 RelLU f ,~ o ‘wBey v F oy L A ReLU6 by
GBIT 42382.12023 A08A
LeakyReLU 3 6 PRelLU ® ~ b~ 3 ALeakyRelLU b y GBIT
42382.12023 140A
PReLU \ReLU, W, T 7~ Ne T3 a4 b ~ - “Yb
A PRelLU b\ ' GBI/T42382.12023 142A
Sigmoid w4 [[0,1]  pT G HNe ¥ A Sigmoid b H
GB/T'42382.12023 143A
Softmax W P - G Ne F W v Y Ne A Softmax
b B GB/T42382.12023 145A
Softplus RelLU A Softplus b y§ GB/T42382.12023 146A
Tanh { ® £ ATanh b y GB/T42382.12023 148A
%o P o GelU by T 274A
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27 4Ge L U ¥ M

b ’ H
?
G
Transformer ~
GelU -y p Input X tensor
ReLU ELU
W T
Output Y ¥ tensor
9.1.25 * 6
P o G v V H o AT T Ne oy H GB/T
42382.12023 T+ W
Cross_entropy G Ne kF B - G @ TP W #
A cross_entropy b § GBI/T 42382.12023 43A
simoid_cross_entropy G HUNe K F™ w sigmoidf ¥4 4001 -
1 # A simoid_cross_entropy b y GBI/T42382.12023 144A
% =W P o i 275~ 276A
binary_cross_entropy b ¥y 275A
2750 nary_cross=emtropy
b i H
output - tensor
G H "HNe
K F = target tensor
. - Input oo
binary_cross_entropy .o~
P reduction ~ Y s o a string
H | nmeanao
isuamé non
Output Y ¥ tensor
mean_squared_error b y 276A
28 mean_squaredf_emror
b ’ H
output - tensor
¢ K target tensor
F 14 -
. Input
mean_squared_error .o~
v V H reduction ~ Y SN string
nmeanao
isudmé non
Output Y ¥ tensor
9.1.26 B 6
n. 0 G T& n o Ay Wn Ne i H GBIT 42382.1
2023 154 W Yi 0 ’ A
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SGD D n - a Yy , 2 A
Adagrad G v a 5 w v a 5 v v A
Adadelta h _ Adagrad 3 Al A
Adam W oo T T 3 A
Adamak Adam Wei r~ h G LW n. T#

a " A
RMSprop W@ v Wad 5 ° @ Adagrad 3 !

A

9127 Y s

T, 0 G . pA o AT T~ Ne o y\H
GB/T 42382.122023 i + W'
batchnorrh ~ T al vu O w 1A batchnorm b Yw GBI/T 42382.1
2023 132A
dropout T X W "H a bu 6 W D W
z A dropout b y GB/T42382.12023 51A
layernorrh 3 6 batchnorm P W, 1 @ @ A layérnorm b
H  GBI/T 42382.12023 72A
I2_normalize - yi L2 - G “al bwi
A'12_normalize b y GBIT 42382.12023 /76A
%o R S 277A
gaussian_noise by 277A

277gausfsi an_nmoimge

b i y
-y mean oo v float
c Ne V std - float
gaussian_noise v v Input is_always . T bool
) seed ) int
Z Output Y ¥ tensor
9.1.28 T 6
! 0 G T o AT T° Neo HyH GBIT 42382.12023
Il r ml
aecuracy \l o A accuracy b y GB/T42382.1
2023 19A
auc b v ! “AUC T q M Neb # 4 A auc
b y GB/T 42382.12023 29A
% = W ! o " 1 278~ 279
precision b ¥y 278A
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278r ecisian m

b " H

pred tensor
Input
- L label tensor
precision
Output Y ¥ tensor
recall b ¥y 2794
279%ecal | M

b " H
Inout pred tensor
recall # P label tensor
Z Output Y ¥ tensor

9129 15

i T 3 o ° a G a w A
9.2 F R 6
9.2.1 6
b 0 H 3 b H
t A b y ’
a) ’
b) ¢ T 6§ : ’
c) a a  ® I
d) [ 1 Q A
o |- 6 No hd L 0 A
” o h Y '
1) o ' b - b
0 e A
2) o ' G 0 A o
) N / H i A
3) O\ G C | T
AV VY oo T © oy T %o A
4) Q o\ -7 T Q b~
Q TA
9.2.11 6
o ~ GraphDBConactior’ G o~ H
H 280A
280 H M
U
graph_address sting
user name string
password string

136



T/Al 1 15.36 2024

9.2.1.2 0 6
0 0 G( 0 o A® a ¥ - ¥
L FUy 37 vy ey At gy 281~
283A
F ~ NodeExportConfiy _ = v 0 A ¥ H
281A = - 2T H A T x_progerty names H % C
T o ° H ~ y property name A
281 2 M
)
label_name stiing
X_property_names List [string]
y_property_name List [string]
3 ¥ EdgeExportConfiy 4 282A
282 e M
U
label_name sting
src_dst_label Tuple[stiing, string] b
X_property_names List [string]
y_property_name List [string]
a ¥ T T/% A Ty
a b ¥ v O A H a % 5.2
T HA %8, Wo W | a ) Y
Y1 'H 7 We” 1Ty e A b H 283A
283 0 6 M
b i Y
GraphDBCone
conn -
H ction
graph name sting
|npUt List
C T * node_export_config ¥ [NodeExportCo
get graph - - nfig]
List
edge_ export_config Ed [EdgeExportCo
nfig]
Qutput graph HeteroGraph
9.2.1.3 6
0 G 0 H o A 0 a \% 1]
y 061 /- ) n H Af 0 H 284A
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138

284 6 M
b i H
graph name string
label name List [string]
Tuple [stiing,
Input src_dst_label b sting]
mateh ! X_property_names Bict [string,
—Property_ [ value]
y_property_name L Dict [sthing,
- - (Y value]
D
node_all Digt[string,
Output edge_all i List]
9.2.14 6
Q 0 G Q o~ g Yi
AQ o §y 285A
285 6 M
b 5
label name sting
G Tuple
src_dst_label b [string,
write_property - @ {nput — stn.ng]
property_name Q stiing
property_\alues Q- [vléllite]
Output suess Q- bool
9.2.2 6
9.2.21 fi
o Nez 7y & v H i
oA Ayp 286~ 291A
H 286A
286
1 -
id ” G W W @
feature G H
feature ¢ U H - G H \
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287 featur @
1 -
type ) T Y
spars&ey W ID I 2 3
sparseKV \ W ID-Value ~ 1:0.1 2:0.2 4:0.01
dense W @ ' 0I 0.2 0.002 04
raw A W e y
H 288A
288 M
1 -
src_id ” G W
dst_id ” G W
feature G H
G featuré feature H :': VEER H 289A
289 featur @
T -
src_ype > T Y
edge_type - T Y
dst_type z T Y
spars&ey W ID, "I 2 3
sparseKV v W ID-Value ~ 1:.0.1 2:0.2 4:0.01
dense ¥ e ' 0I 0.2 0.002 04
raw A W @ y
H 2904
29 0 M
T -
id ~ G W
label G W ~
H 291A
291 M
T -
src_id 3 G W
dst_id ” G W
label G W
9.2.2.2 2
Fy W + T 0 292~ 294A
3 292A
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292 M
T -
id - G W -
subgraph G id i %0 5.2
label G W N G inference Y u
H 293A
293 M
T -
src_id i G W
src_subgraph G src_id 7 %0 5.2
dst_id 3 G W
dst_subgraph G dst_id ) % 52
label G W “ & Inference 7Y u
0 “h Ny N 4 ~ a " e ¥
v H 2947
2914 M
b i Y
nodes ~
edges i
labels Y
BatchProcess o Input 3 E -
3
processArgs AE-
Output suaess a
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