G Ii J :.é"‘):
T 2023 INDIA

‘ONE EARTH + ONE FAMILY » ONE FUTURE

I

Azad] 1z
Arnirit Mahotsay

Grah-based machine learning with respect to
Graph Neural Networks (GNNs) and their variants
underpin many cutting-edge applications across
industries. They enable modeling complex,
interconnected data in social networks,
healthcare, finance, transportation,
recommendation systems, and bioinformatics,
driving advances in fraud detection, disease
modeling, traffic prediction, and drug discovery.
With increasing graph data volumes, scalable
and robust models like S3GC, DMoN, and BONSAI
address key challenges in graph clustering
through  contrastive learning, modularity
maximization, and graph distillation respectively,
making these techniques critical skills for
research and industry innovation.

Course objectives:
Understand graph-based data and core principles
of GNNs.
Learn key graph learning models like Graph
Convolutional Networks (GCNs) and their
applications.
Explore advanced scalable and self-supervised
graph clustering and optimization methods like
S3GC and DMoN.
Understand why and how we distill large graphs
into smaller ones through state-of-the art
distillation techniques like BONSAI.
Develop skills to build and optimize GNN models
for real-world graph tasks such as clustering and
classification.

Course Coverage:
Day 1:
Session 1:
(Theory)
Session 2: Hands on: Basics of Graph ML

Graph Neural Networks (GNN)

Day 2:

Session 1: Graph Convolutional Networks (GCN)
(Theory)

Session 2: Hands on: Clustering with GCNs

Day 3:

Session 1: S3GC (Scalable Self-Supervised Graph
Clustering) (Theory)

Session 2: Hands on: Code walk through of S3GC

Day 4:

Session 1: DMoN (Deep Modularity Networks)
(Theory)

Session 2: Hands on: Code walk through of
DMoN

Day 5:
Session 1: Graph distillation through BONSAI
(Theory)
Session 2: Hands on: Code walk through of
BONSAI

Resource person(s):

Dr. Panthadeep Bhattacharjee, Dept. of CSE,
NIT Rourkela
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