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Guest Lecture on Friday

• We are using zoom
• Please turn-on your video to make 

the speaker feel welcome if possible
(Virtual background competition!)
• Prepare some questions

https://twitter.com/richlitt



Learning Goals

• Understand the terminology “free software” and explain open source culture and 
principles.
• Express an educated opinion on the philosophical/political debate between open 

source and proprietary principles.
• Reason about the tradeoffs of the open source model on issues like quality and risk, 

both in general and in a proprietary context. 



The culture

• “I’m doing a (free) operating system (just a hobby, won’t be big and 
professional like gnu) for 386(486) AT clones.”

-- Linus Torvalds



• Software
•Hardware
•What else?





Motivation to understand open source.

• Companies work on open source projects.
• Companies use open source projects.
• Companies are based around open source projects.
• Principles percolate throughout industry.
• Political/philosophical debate and being informed is healthy.
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Canada Federal Government publishes a new IT directive that 
mandates the use of open source software first before considering 
proprietary software
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Altair	BASIC， 1970
https://pt.wikipedia.org/wiki/Altair_BASIC

''Open source is an intellectual-property 
destroyer, I can't imagine something that 
could be worse than this for the software 
business and the intellectual-property 
business.’’

-- former Windows chief Jim Allchin in 2001.



“Free as in free speech.”
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Stallman launched the GNU Project, founded the Free 
Software Foundation, developed the GNU Compiler 
Collection and GNU Emacs, and wrote the GNU General 
Public License.



Stallman vs. Gates
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Hilarious irony
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Definitions

freedom 0 : The freedom to run the program as you wish, for any 
purpose 
freedom 1: The freedom to study how the program works, and change 
it so it does your computing as you wish
freedom 2: The freedom to redistribute copies so you can help others 
freedom 3: The freedom to distribute copies of your modified versions 
to others
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Licenses

• The MIT (Massachusetts Institute of Technology) License: This is a 
permissive license that places limited restrictions on software 
reuse.

• The GNU General Public License v2: This copyleft license gives 
users the freedom to run, study, and make improvements to the 
software.

• The Apache License v2: This is a permissive license that mandates 
preservation of the copyright notice and disclaimer.

• The BSD Licenses: They are a set of non-copyleft licenses that gives 
minimal restrictions on the use and redistribution of the software.



Open Source Licenses
Software Percentage

MIT License 24%

GNU General Public License (GPL) 2.0 23%

Apache License 2.0 16%

GNU General Public License (GPL) 3.0 9%

BSD License 2.0 (3-clause, New or 
Revised) License

6%

GNU Lessor General Public License (LGPL) 
2.1

5%

Artistic License (Perl) 4%

GNU Lesser General Public License (LGPL) 
3.0

2%

Microsoft Public License 2%

Eclipse Public License 2%

20List from: https://www.blackducksoftware.com/resources/data/top-20-open-source-
licenses



Free Software vs Open Source

• Free software origins (70-80s ~Stallman)
• Political goal
• Software part of free speech

• free exchange, free modification
• proprietary software is unethical
• security, trust

• GNU project, Linux, GPL license
• Open source (1998 ~ O'Reilly)
• Rebranding without political legacy
• Emphasis on internet and large dev./user involvement
• Openness toward proprietary software/coexist
• (Think: Netscape becoming Mozilla)
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The Cathedral and the Bazaar

• Fetchmail
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Roles

• Leader
Develops initial system
Does what nobody else does
Makes final decisions

• User/programmer
• Dose most of the work



Requirements

• Who decides what features get added?
• Programmers

• who want to use the feature (scratch an itch)
• who are persuaded to add it

• Must be a way to distribute changes for a feature (Version Control)
• Must be way to talk about desired features (mailing lists, forums)



Testing



Life-cycle



Rewards



Costs

• Need a leader
• a lot of work over a long time
• must communicate
• an organizer as much as a designer



How do open source companies make money?
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How do open source programs make money?

• Red Hat – revenues of about $2 Billion last year and is worth approximately $15 
Billion.

• Mozilla – has revenues of $300 Million annually

• Apache Software Foundation – recent revenue of $1 Million 
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https://docs.google.com/spreadsheets/d/17nKMpi_Dh5slCqzLS
FBoWMxNvWiwt2R-t4e_l7LPLhU/edit#gid=0



Open Source Business Models

• Support
• Hosting
• Open-core
• Restrictive Licensing
• Hybrid Licensing



Dual License Business Model
• Released as GPL which requires a 

company using the open source 
product to open source it’s application

• Or companies can pay $2,000 to 
$10,000 annually to receive a copy of 
MySQL with a more business friendly 
license
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Risk: Incompatible Licenses

• Sun open sourced OpenOffice, but when Sun was acquired by Oracle, 
Oracle temporarily stopped the project.
• Many of the community contributors forked OpenOffice and rename 

it as LibreOffice
• Oracle eventually released OpenOffice to Apache
• LibreOffice changed the project license so LibreOffice can copy 

changes from OpenOffice but OpenOffice cannot do the same due to 
license conflicts



Other Open Source Business Models

• Companies dedicate resources to projects which help them and the 
community 
• Apache receives donations

• Selling merchandise – Canonical (Ubuntu)
• Selling advertising or customer traffic – Mozilla



Sustaining Open Source is 
critically important



Caleb Porzio
https://hubs.ly/H0rR4_X0

https://t.co/KH81IP9KnV?amp=1


How to Not Get Rich: An Empirical Study of Donations in Open Source.
Overney, C., Meinicke, J., Kästner, C., and Vasilescu, B.
International Conference on Software Engineering, ICSE, ACM (2020).



0.04% of repos on GitHub ask for donations
• “I will be able to dedicate more time to the 

development and improvement of existing 
components and plugins.”

• “I can spend less time thinking about private 
monetization channels (e.g., taking on 
support/consulting contracts) and instead work 
more on content that benets the entire 
community, e.g., more educational blog posts, 
videos and even books!”

• “The money from this Patreon keeps the servers 
for my projects running.”

• "The $3,000 per month will be put toward my 
living expenses and the student loan bills that I 
will need to start paying o during the project.”



Guest lecture 11/4
Post your questions on Quercus!

https://twitter.com/owocki



Quality?!

“There are no technical requirements for the plugins aside from them 
being able to be installed on a fresh Eclipse platform. We leave it to the 
community to find and report bugs related to technical features 
and conflicts.”

--Eclipse Marketplace, Dec 2014



Open Source Famous Phrases

Linus’s Law - Many eyes make all bugs shallow

Collaboration over Competition

…is open source code of higher quality?
• How would we be able to tell?



Open SSL/Heartbleed.

• In 2013, OpenSSL made $2,000 in 
donations (and some from other 
sources)
• One full time programmer
• Heartbleed (2014): Vulnerability was 

found that effected about 17.5% of 
web servers (half a million)
• Used by Yahoo, Twitter, Google
• Who is responsible?
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https://heartbleed.com/



Case Study: OpenSSL

• When HeartBleed occurred, Google reported the bug and later 
submitted a patch
• After the HeartBleed bug, more than 17 companies agreed to each 

contribute $100,000 annually for 3 year to the Core Infrastructure 
Initiative.
• Core Infrastructure Initiative distributes funds to needy but important 

projects
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Bug Bounties

• Facebook, Google, Yahoo, Microsoft, and other companies have 
rewards for finding bugs and reporting them
• Usually $100 or more for simple bugs and higher rewards for more 

serious bugs
• Bounties can save the company from malicious exploits, which can 

cost the company much more. 
• Ponemon Institute reports average cost of $3.79 million per company data 

breech  (2014)
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https://medium.com/@WhiteSourceSoft/vulnerability-disclosure-find-the-bugs-
in-your-code-before-the-hackers-do-5c752e84142e
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https://www.tesla.com/blog/all-our-patent-are-belong-you

“in the spirit of the open source 
movement, for the advancement of 
electric vehicle technology”.

-- Elon Musk 

“Encouraging a healthy mix of collaboration 
and competition between market players —
rather than diverting resources to heavy-
handed intellectual property (IP) enforcement 
— would be the best way forward for what was 
still a nascent industry.”



Proprietary methods to gain community benefits

• Release early, release often; Continuous or small updates instead 
of big version changes
• “Many eyes make all bugs shallow” 
• Recognize good ideas from your users. 
• Collaboration over competition
• Promote users to report bugs and monitor new releases (easier if 

using software as a service)
• Allow users to write mods for the product (usually in a controlled 

way) or promote feature requests



Open Source Reality

• Aggressive collaborative tool use
• version control, CI, issue tracker, reviews, …

• Careful management of people
• Process rigor
• Often aimed at expert users
• Intellectual property
• Often industry supported
• Often addressing common assets
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similar to industrial practices




