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… a Software Engineering (SE) Researcher
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Empirical Studies on Building Software

- Software as Ecosystems
- Developer Proficiency as Code
- Bridging Developers as Societies



My Perspective
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Example of a Python library (Pandas)

8



Library of the Library (Pytz)
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https://v-achilles.com/

https://v-achilles.com/


Software Ecosystems
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The Emergence of the Ecosystem
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https://sl.bing.net/eIpmJDe7PSS

https://sl.bing.net/eIpmJDe7PSS


Disruption to the Software Ecosystem
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https://sl.bing.net/eIpmJDe7PSS

- Over Reliance on the ecosystem
- Disruption of outside invaders
- Population control
- How can we model, visualize?

https://sl.bing.net/eIpmJDe7PSS


mistrust on dependency adoption - 2006
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- How to Use
- Best Usage
- Bugs you cannot understand
- Unsafe Usage



Explosion of Open Source Library Usage
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Origins of the Research
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Breakthrough in Research
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Impact came with Mass Usage!
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Life and Death of Ecosystems
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[2306.10020] The Life and Death of Software 
Ecosystems

https://arxiv.org/abs/2306.10020
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Crossing Ecosystems
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https://thenextweb.com/news/log4j-
bug-internet-open-source-contribut
ors-analysis

Maintainers need 
support…

https://thenextweb.com/news/log4j-bug-internet-open-source-contributors-analysis
https://thenextweb.com/news/log4j-bug-internet-open-source-contributors-analysis
https://thenextweb.com/news/log4j-bug-internet-open-source-contributors-analysis


Software Ecosystems as Supply Chains

https://openssf.org/
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https://openssf.org/


A Switch in Thinking of Security
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Was it a bug?



30https://opensource.org/osd https://neverworkintheory.org/2023/03/07/impact-of-world-politics-on-software-ecosystem
s.html

https://opensource.org/osd
https://neverworkintheory.org/2023/03/07/impact-of-world-politics-on-software-ecosystems.html
https://neverworkintheory.org/2023/03/07/impact-of-world-politics-on-software-ecosystems.html
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In the Era of GenAI
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Disruptive Innovation of AI



Emerging Taxonomies of systems of software

1. Single systems (Linux, Eclipse)　i.e., Software Systems
2. Systems of systems i.e., Package managers
3. Support systems in systems i.e., documentation, bugs, etc.
4. Legacy systems
5. GenAI systems



Some of our work… 

36



My Thoughts of GenAI in the Future

As a Developer and User of Libraries

- Rethink life and death of software.
- Rethink sustainability and security.
- How is knowledge acquired, retained 

and spread?

As a Researcher

- Tools, Visualizations etc…
- Speed up empirical studies
- Rethink writing and reporting
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- How to Use
- Best Usage
- Bugs you cannot understand
- Unsafe Usage

On-demand Generative AI Libraries?
- Where is the supply chain?
- Bugs you cannot understand?
- Unsafe usage?
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Software Ecosystems: 
Where Do We Go From Here?

1. Next Step of Evolution of third-party 
Libraries (new technique, same problems)

2. Revolution Rethink existing libraries 
without knowledge (solve security and 
sustainability problem, but have new 
problems)

3. Make Libraries Obsolete (remove all 
problems)

What is the Role of SE Researchers?


