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Introduction and Motivation



In collaborative filtering (CF), graph convolutional networks (GCNs) have gained momentum 
thanks to their ability to aggregate neighbor nodes information into ego nodes at multiple 
hops (i.e., message-passing), thus effectively distilling the collaborative signal
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Reproducibility and evaluation in graph CF
● Great effort has been put into building frameworks for graph-based recommendation 

(but only recently!)
● This is important to foster the reproducibility and the fair evaluation of graph 

collaborative filtering approaches in the literature
● Two noticeable mentions: RecBole [*] and BARS [**]
● RecBole: 8 graph-based models for general recommendation
● BARS: they add 5 more graph-based approaches

[*] Wayne Xin Zhao, Shanlei Mu, Yupeng Hou, Zihan Lin, Yushuo Chen, Xingyu Pan, Kaiyuan Li, Yujie Lu, Hui Wang, Changxin Tian, Yingqian Min, Zhichao Feng, Xinyan Fan, Xu Chen, 
Pengfei Wang, Wendi Ji, Yaliang Li, Xiaoling Wang, Ji-Rong Wen: RecBole: Towards a Unified, Comprehensive and Efficient Framework for Recommendation Algorithms. CIKM 2021: 
4653-4664.

[**] Jieming Zhu, Quanyu Dai, Liangcai Su, Rong Ma, Jinyang Liu, Guohao Cai, Xi Xiao, Rui Zhang: BARS: Towards Open Benchmarking for Recommender Systems. SIGIR 2022: 
2912-2923. 



So, why another framework 
for graph CF?



Our contributions
➢ We add PyTorch Geometric (PyG) to Elliot [*], our framework for the rigorous 

reproducibility of recommender systems; to date, few other frameworks have started 
integrating PyG into their pipelines.

➢ We address the reproducibility issues in PyG through sparse adjacency matrices.
➢ We propose a twofold models categorization [**][***]: graph-based approaches 

leveraging explicit and implicit message-passing.
➢ We provide a Docker image with the CUDA environment already set (first framework 

offering this).
[*] Vito Walter Anelli, Alejandro Bellogín, Antonio Ferrara, Daniele Malitesta, Felice Antonio Merra, Claudio Pomo, Francesco Maria Donini, Tommaso Di Noia: Elliot: A Comprehensive 
and Rigorous Framework for Reproducible Recommender Systems Evaluation. SIGIR 2021: 2405-2414.

[**] Vito Walter Anelli, Yashar Deldjoo, Tommaso Di Noia, Eugenio Di Sciascio, Antonio Ferrara, Daniele Malitesta, Claudio Pomo: How Neighborhood Exploration influences Novelty 
and Diversity in Graph Collaborative Filtering. MORS@RecSys 2022.

[***] Vito Walter Anelli, Yashar Deldjoo, Tommaso Di Noia, Daniele Malitesta, Vincenzo Paparella, Claudio Pomo: Auditing Consumer- and Producer-Fairness in Graph Collaborative 
Filtering. ECIR (1) 2023: 33-48.



Graph collaborative filtering 
in Elliot



Overall architecture and reproducibility issues
● Explicit (i.e., NGCF, LightGCN, DGCF, SGL) and 

implicit (i.e., UltraGCN, GFCF) message-passing.
● The MessagePassing class allows to implement 

any (explicit) message-passing formulation. 
● Reproducibility issues in the scatter [*] method 

(called by aggregate).
● We solve [**] with the sparse adjacency matrix and 

the matrix formulation of the message-passing (this 
calls message_and_aggregate which does not use 
scatter). 

user/item 
embedding

sparse 
adjacency 

matrix (e.g., 
COO format)[*] https://github.com/pyg-team/pytorch_geometric/issues/2788.

[**] https://pytorch-geometric.readthedocs.io/en/latest/notes/sparse_tensor.html.



Dockerization
We provide a ready-to-use environment equipped with CUDA, cuDNN, Python, and all the 
required packages to run our framework. 

No need to install everything from scratch and find the one configuration where all libraries 
and packages work smoothly 😎 🚀 scan me!



An experimental workflow



Run our framework locally…

… or on Google Colab

$ git clone https://github.com/sisinflab/Graph-Demo.git
$ cd Graph-Demo/
$ sudo docker compose run demo-graph

scan me!

https://github.com/sisinflab/Graph-Demo.git


Find us on GitHub

Demo Elliot



Wait, is that everything??



Of course not 😎 



Come and meet us at RecSys 2023!

our brand-new 
reproducibility paper 

accepted at RecSys 2023 
is out on arXiv!

Singapore, 18-22 September 2023
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Thank you! Any questions?


