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About Me
https://paulgazzillo.com

Assistant Professor of Computer Science at University of Central Florida

Started Fall 2018

Research areas: programming languages, software engineering, security

Some contributions

- Parsing C without preprocessing
- Detection of side channel vulnerabilities
- Makefile configuration discovery

https://paulgazzillo.com
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My Path to Free Software

?

Childhood

College and work

Grad school

Since grad school

Future: services, mobile, hardware
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I Love My Job!
Research

● Articulate good problems
● Develop novel solutions
● Make and disseminate new knowledge and tools

Teaching

● Teach computer science principles
● Prepare students for industry and/or academia
● Convey the joy of programming and computing

Working with Students



UCF's Campus Is Beautiful



Incentives in Academia
Publish (papers) or perish

Artifacts sometimes gets left behind (about 40% of SE papers release artifacts)

Research is (often) publicly funded



Oversimplified View of Research



Science Depends on Good Tools

Newton's Opticks Newtons' Notes on Lens Grinding

"If it disagrees with experiment, it's wrong." -Feynman



1. Scratch an itch

2. Build real systems

3.Embed yourself

4. Give great talks

5. Go to the mountain

- Emery Berger



Nicolas Poussin  (1594–1665)

Free Software

Run it

Study and change it

Share it

Open Science

Reproducibility

Novel contributions

Collaboration

Parallels Between Free Software and Science



Free Software in Research



Run It: My Main Tools for Research
Systems and programming: emacs, git, gcc, python, emacs, bash, coreutils

Research libraries: z3, picosat, sat4j

Writing: emacs, latex

Collaboration: google docs, slack, overleaf, office365 (school requirement)



Our Research Group Collaboration
Now:

- Google docs: notes, outlines, etc
- Slack: chat, video chat
- Skype: video chat (UCF license)
- Office365: calendar (UCF license)

Next to try:

- Nextcloud: notes, shared calendars
- Matrix: chat
- Jitsi, mumble: group chat



Study and Change It: Reading GCC Source Code
Research problem: parse C across all #ifdefs

Why? bug-finding, security, etc

Needed to replicate how part of GCC worked for C



Share It: Community Makes the Research Better
Kept further development in private repository.

My thinking: who would use this anyway?

This guy found bugs!



Team at another university working on separate project

Met at conference

Working together on tool improvements, publication

Now co-advising

Share It: Others Can Run, Study, and Change It

Jeho Oh, PhD Student
University of Texas at Austin



A researcher interested in the same area

He ad an idea to improve performance and scalability

He spent time reengineering the tool

This is enabling our future collaboration

Share It: Others Can Run, Study, and Change It

Prof. Vu Nguyen
University of Nebraska--Lincoln



Share It: Using Best Practices
Close collaborators willing to put up with ad-hoc prototypes

Others should not have to

Good engineering takes time

Not very incentivized in academia

But worth it



Share It: Enabling Real-World Applications
Kernel developer tried the tooling out

Incredibly good feedback from user point of view

Finding areas of need and applications

More collaboration opportunities Julia Lawall
Inria/LIP6

Researcer and Linux Kernel Dev



Free Software Enables Science

Run it

Reproduce results

Study and change it

Novel contributions

Share it

Collaborate



Free Software in Education



Teaching Philosophy
A guide to students' own intellectual growth

Students learn self-reliance in the safety of school

Students as empty vessels Teacher as guide



Challenge: Mass Education
UCF has thousands of CS students

Some classes have hundreds of students

Impossible to be a personal guide to everyone all the time

What helps: consistency, clear expectations, automation, communication, free 
content



Free Software as a Standard
Instead of one proprietary system, knowledge that generalizes

Endless opportunities exploration

Endless community support

Many students from low income families, first gen college, more economical

Spirit of self learning, do it yourself, community support

Learning GNU/Linux taught me more about OS, PL, SE



Teaching Systems Software
Compilers, Linkers, Loaders, etc

Mostly compilers for undergraduates

Hard topic, project in C

Automation essential for 200 students



Standardized on GNU/Linux, C, Makefiles, and git
All software submitted via git (GitHub classrooms)

Must compile with make on GNU/Linux

Gave a publicly-available test suite for self-grading



Many Students Lack Command-Line Experience
I assumed students would know or figure out git and bash

Irony: little systems software used in Systems Software course

Spent much time in office hours on extra tutoring

Many students had never used the command-line on any OS

Useful for any computing job

Empowers students

Gives control over device



Incorporated More OS Basics and History



Lots of Windows and Mac Users: Virtualization
Introduced a VM as an easier way to fulfill course requirements

More opportunity to teach OS basics and command-line

Some students end up installed GNU/Linux on bare metal



Producing Free and Open Course Content
Ease to screen capture lectures (uncomfortable at first)

Important resource for self-study

Less anxiety about missing content during class

Some (all?) students need repetition and review



Lots of Existing Sources for Self-Study
Education without paying for college



Anonymous Feedback from Students
"github process is awesome for helping us understand how it works and using it for personal projects and 
in our careers later on"

"it has literally made it easier for me to get a research position after mentioning that I know git"

"Very, very meticulously organized - github was utilized beautifully - and everything laid out clearly."

"have a much clearer process on how to set up your environment for doing programming assignments. 
How to setup the virtual machine, how to use test cases, etc…"

"Lecture a bit slower with some more layman explanations."

"Having more in-class functions or examples for the programming assignments."

"A lot of students come in knowing a lot of the material already presented so the coding assignments 
come relatively easy for them."



"I liked how clearly he teaches, and he obviously loves what he teaches. His projects are 
well organized, and he is so personable and truly cares about how his students are doing 
and how they are doing in the course. He takes their success as a reflection on his teaching 
and organization"

"I think the course is perfect as is."

"he's boring to listen to"

"The assignments were insanely difficult, so hard to understand. Please make them easier."

"finding a way to make the material more interesting"

Praise and Criticism



Free Software Enables Education
Free software as a standard for computer science education

Students learn self-reliance, control over computing devices

Students learn the community support and sharing ethic

Enables mass education

Enables low-income, first-generation students (Libre and Gratis)

I need more free software services and content

- Suggestions for free-software-based learning platforms (git, bash, etc)?
- Suggestions for easy-to-use content creation services?



A Student's Perspective



About me
Undergrad at UCF, pursuing a Bachelors in Computer Science



Getting into Free Software



Free Software is defacto
●



Using free software in research



Becoming aware; not taking freedom for granted
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What Are Your Questions?


