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GitHub repos in 2019. This graph contains 171,141 nodes and
2,811,489 edges. The generate method can be found in here [1]

and the data is from GHArchive [2].
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OpenGalaxy: An interactive exploration platform for a visualized
GitHub Full Domain collaboration network
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ABSTRACT both developers and repositories. In order to quantify the contri-

In this work, we introduce OpenGalaxy - an interactive exploration butions of developers, we introduced an activity metric, and for

platform for a visualized GitHub Full Domain collaboration net-
work based on 3D force-oriented layouts. We first collected Github

measuring the project's influence, we employed a weighted PageR
ank algorithm. Finally, a 3D force-guided layout was implemented
to effectively visualize this intricate collaborative network. Further-

collaboration network, calculated both the Influet more, we implemented an interactive 3D game-like mobile mode

repository and the activity value for each developer, finally per
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to enrich user exploration. This tool not only supports dynamic

Xingran Zhang, Xiaoya Xia, Shengyu Zhao, Wei Wang, OpenGalaxy: An interactive exploration or a visualized GitHub Full Domain collaboration network, ICPC, 2024.




Motivation: GitHub Platform and Open Data

GitHub
The world's largest code hosting platform
Acquired by Microsoft in May 2019 for $7.5 billion

Not Just Code

Issue Management
Distributed Collaboration
Continuous Integration
Project Management
Security Risk Management

Open data

GitHub Restful API
GitHub Event log

Vertical Integration of Open Source Innovation
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Method: Data-Driven Developer Behavioral Science

Activity data in open source software development and ecosystem evolution is a very
broad concept. Any data generated in the process of software development,
maintenance, operation, as well as ecosystem governance, evolution, etc., can be

called open source software activity data, including but not limited to:

« Git/GitHub Log Event « Development Process

« Source Code « Developers e
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« Documentation  Package Hosting Platforms

. | . . L= Yourpe — I_ &9 Your GitHub ——

« Configuration Files « Social Data S AR Bl WA @ merge
e — 8 — M — Fen

« Changes « Software Ecosystem Network | |

@ clone &— @ fork @ pull request
|

|
—J/— [ Partner’s PC ﬁ l_ @ Partner’s GitHub ==
@ P @add @ commit @ push v
S




oo QpenDigger project

Open Source
Digital Ecosystem

- —m--
-
- &
N
g N
/

\
( Software Ecosystem |
\ 7

mi"itg“ w = service
g knowledge —~->

technology A
1 Human Society m

oy "
~~~~~~~ enterprise JEE=

* GitHub action log entries: 5.8 billion

* Artifact repository data from NPM/PyPI, etc:
6.2 million entries

* CVE security vulnerability data: 160,000

entries
 StackOverflow Q&A posts: 25 million
OpenDigger: a Data Mining and Information Service ¢ LabEIed datal inCIUding 413 GitHUb orgsl
System for Open Collaboration Ecosystem . o .
covering 89,427 repositories
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The Essence of Open Source Contribution: A Graph Perspectives
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From the Perspective of Digital Economics: Not only is the Internet a
network, but all economic phenomena are networks




OpenRank Developer Contribution Evaluation

The OpenRank algorithm is an evaluative method that
generalizes the PageRank algorithm to accommodate

OpenRank Leaderboard: Motivating Open Source Collaborations . . . e e
Through Social Network Evaluation in Alibabal directed, weighted, heterogeneous networks with initial

Shengyu Zhao', Xiaoya Xia**
Brian Fitzgerald®, Xiaozhou Li?, Valentina Lenarduzzi*, Davide Taibi*

values that are not necessarily strongly connected. When

5 Alibaba Group, China

applied to the assessment of contributions in the open-
source context.

ABSTRACT

1 INTRODUCTION
Open e

The

« Significant positive correlation with traditional metrics.
Developers endorse the OpenRank results.
* Noticeable impact on developers already in the
B projects, particularly in issue discussions, PRs
— submission and emojis.
- Observation of desirable developers' behavior impact
and improvement of community collaboration.

Research Questions

RQ2
Impact on Projs

RQ1
OR Effectiveness
RDD over
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Comparison
Survey

ot ICSE24

Shengyu Zhao, Xiaoya Xia, Brian Fitzgerald, et al., Motivating Open Source Collaborations Through Social Network Evaluation: A Gamification Practice from Alibaba, ICSE 2024.
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From OpenRank to OpenPerf

A
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Benchmarks
Project. Contributor.
Orgnization,etc.

(2]

Index-Based Benchmarks
Activity, influence, healthiness, etc.

© Data-Science-Task-Based Benchmarks
Classification, clustering, sorting, recommendation,
pattern detection, etc.

Open-source Ecosystem Metrology
Benchmark principles, measurement standards, standard data

OpenPerf enhances the sustainability and growth
of the OSS ecosystem by providing tools for
measuring and evaluating project metrics,
enabling data mining for research, offering

methodologies for ranking projects, and assessing
contribution levels.
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OpenPerf Suite Architecture

m [ Healthy and Sustainable Development of Open-source Software Ecosystem ]
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Table 1: Benchmarking Tasks

Benchmarking Task

Scene

Research Field

Behavior Data Completion

and Prediction[11]
OSS Bot Identification
and Classification[6]
Community Sentiment
Classification[54, 62]
Software Supply Chain
Risk Prediction[32]

Project Influence Ranking[68]
Archived Project Prediction[60]
Network Metric Prediction[59]

Community Anomalous
Detection[10]
OSS Project Recommendation[56]

Time Series

Graph & Network

Data Type Problem Type
Time Series Regression
Time Series Classification

Text Data Classification
Time Series Regression

Graph & Network Ranking
Time Series Regression
Graph & Network Regression

Anomaly Detection

Recommendation

Enterprise Governance
Software Development
Community Operations

Ecosystem Strategy

Community Operations
Enterprise Governance
Enterprise Governance

Enterprise Governance

Community Operations

Data Flow

Data Flow

NLP

Complex Networks

Complex Networks

Web Mining
Data Flow

Complex Networks

Recommendation

Influence Ranking Comparison Results

Repository

Degree Centrality PageRank OpenRank

home-assistant/core
NixOS/nixpkgs
microsoft/vscode
flutter/flutter
pytorch/pytorch
azure-docs
dotnet/runtime
winget-pkgs
godotengine/godot
odoo/odoo

0.015660 0.0035 2393.86
0.008743 0.0008 2207.5

0.015247 0.003 1960.39
0.012138 0.002 1460.34
0.009624 0.0012 1421.18
0.239616 0.08 1216.01
0.004141 0.0006 1181.12
0.061954 0.0075 1106.3

0.203330 0.045 1105.51
0.175534 0.043 907.97
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OSGraph

OSGraph (Open Source Graph) is an open-source graph-based analytics tool that leverages the comprehensive graph of GitHub
open-source data to provide insights into developer behavior and project community ecosystems. It offers developers, project
owners, DevRel advocate, and community operators a clear and intuitive view of open-source data, helping you and your project to
create a personalized open-source business card, find compatible development partners, and unearth deep community value.
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Wenrui Huang, Xiaoya Xia, Shengyu Zhao, Wei Wang, OSGraph: A Data Visualization Insight Platform for Open Source Community, DASFFA, 2024

OSGraph: A Data Visualization Insight Platform
for Open Source Community
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OpenPerf x OSGraph

Scenario / Task

Graph Data Mining
Tasks

Graph Neural Network
Analysis Tasks

Network Science Tasks

Project Contribution Graph

Project Ecosystem Graph

Project Community Graph

Developer Activity Graph

Open-source Partner Graph

Open-source Interest Graph

Attribute Analysis
Graph Matching
Graph Retrieval
Graph Clustering
Graph Classification
Frequent Subgraph
Mining

Graph Pattern

Link Prediction
Anomaly Detection

* Representation
Learning

* Node Classification

* Graph Classification

* Link Prediction

* Graph Matching

« AutoML

* Dynamic Graphs

* Heterogeneous
Graphs

* Properties Analysis

* Models Analysis

« Evolution

* Degree Correlation

* Robustness
Analysis

« Communities
Analysis

* Propagation
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