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Administrivia

e HWS5 due Friday (Nov 18)
e HWG6 details will be released on Friday (Nov 18)
e Final group presentations
e 5:30—8:30pm, Dec 13th (Section 1)
e 5:30—8:30pm, Dec 15th (Section 2)
e No lectures or office hours next week!



This Week's Recitation: Open Source Scavenger Hunt

Recitation 9:
Open Source

Projects

Fall 2022
Sit with your team!




Open Source Excursion: Red Flags

e No LICENSE file

e No activity in the last six to twelve months

e There are very few contributors

e |[ssues and PRs are ignored
e maintainers take a long time to respond
e lack of discussion

e Pull requests aren't reviewed
e Lack of tests, documentation, reviews
e Toxic discussion

e Many PRs are rejected

https://opensource.guide/how-to-contribute


https://opensource.guide/how-to-contribute

Open Source Excursion: Good Vibes

e Good documentation
e README, Wiki, Code Docs
e Guidelines and process
e (Continuous integration
e CONTRIBUTING file
e Pull request and issue templates

e Lots of contributors
e Healthy and active discussions
e good feedback on PRs
e people are thanked for their contributions

https://opensource.guide/how-to-contribute


https://github.com/JuliaLang/julia/blob/master/CONTRIBUTING.md
https://opensource.guide/how-to-contribute

Tips for Picking a Project

e Contribute to something that you use!
e Hacktoberfest & GSoC projects

e Up for Grabs

e First Timers Only

e Use advanced GitHub search queries!

e |[ssues in Ruby projects that want help

W ORERABS

Google Summer of Code

Searching issues and pull requests
You can search for issues and pull requests on GitHub and narrow

the results using these search qualifiers in any combination.

You can search for issues and pull requests globally across all of GitHub, or search for
issues and pull requests within a particular organization. For more information, see "About
searching on GitHub."

Tips:

» For a list of search syntaxes that you can add to any search qualifier to further improve your
results, see "Understanding the search syntax".

» Use quotations around multi-word search terms. For example, if you want to search for issues
with the label "In progress," you'd search for label:"in progress" . Search is not case
sensitive.

* You can focus your cursor on the search bar above the issue or pull request list with a keyboard
shortcut. For more information, see "Keyboard shortcuts."

good first issue



https://up-for-grabs.net/#/
https://www.firsttimersonly.com
https://github.com/search?utf8=%E2%9C%93&q=label:%22help+wanted%22+language:ruby&type=Issues
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Learning Goals

e Understand the terminology “free software” and explain open source
culture and principles

e Express an educated opinion on the philosophical/political debate
between open source and proprietary principles

e Reason about the tradeoffs of different open source licenses and
business model



The Case Against Open Source

e “Open-Source Doomsday”: Once all software is free,
we'll stop making more software and have a market
collapse

e |nnovation will be stifled by the risk that software will
be copied

e Making source code public means easier to attack

e “Anarchistic” licensing prevents companies from
profiting from open source software

-2=

February 3, 1976

An _Open Letter to Hobbyists

To me, the most critical thing in the hobby market right now
is the lack of good software courses, books and software itself.
Without good software and an owner who understands programming, a
hobby computer is wasted. Will quality software be written for the
hobby market?

Almost a year ago, Paul Allen and myself, expecting the hobby
market to expand, hired Monte Davidoff and developed Altair BASIC.
Though the initial work took only two months, the three of us have
spent most of the last year documenting, improving and adding fea-
tures to BASIC. Now we have 4K, BK, EXTENDED, ROM and DISK BASIC.
The value of the computer time we have used exceeds $40,000.

The feedback we have gotten from the hundreds of people who
say they are using BASIC has all been positive. 7wo surprising
things are apparent, however. 1) Most of these “"users"” never bought
BASIC (less than 10% of all Altair cwners have bought DASIC), aud
2) The amount of royalties we have received from sales to hobbyists
makes the time spent of Altair BASIC worth less than $2 an hour.

Why is this? As the majority of hobbyists must be aware, most
of you steal your software. Hardware must be paid for, but soft-
ware is something to share. Who cares if the people who worked on
it get paid?

Ts this fair? One thing you don't do by stealing software is
get back at MITS for some problem you may have had. MITS doesn't
make money selling software. The. royalty paid to us, the manual,
the tape and the make it a k i One thing
you do do is prevent good software from being written. Who can af-
ford to do professional work for nothing? What hobbyist can put
3-man years into programming, finding all bugs, documenting his pro-
duct and distribute for free? The fact is, no one besides us has
invested a lot of money in hobby software. We have written 6800
BASIC, and are writing 8080 APL and 6800 APL, but there is very lit-
tle incentive to make this software available to hobbyists. Most
directly, the thing you do is theft.

What about the guys who r 11 Altair BASIC, aren't they mak-
ing money on hobby software? Yes, but those who have been reported
to us may lose in the end. They are the ones who give hobbyists a
bad name, and should be kicked out of any club meeting they sktow up
at.

I would appreciate letters from any one who wants to pay up, or
has a suggestion or comment. Just write me at 1180 Alvarado SE, #114,
Albuquerque, New Mexico, 87108. Nothing would please me more than
being able to hire ten programmers and deluge the hobby market with

good software. R
B itz

Bill Gates
General Partner, Micro-Soft



https://upload.wikimedia.org/wikipedia/commons/1/14/Bill_Gates_Letter_to_Hobbyists.jpg

The Case For Open Source

e Many eyes make all bugs shallow

e End-users can improve and customize
software to their needs

e New features can be proposed and
developed organically

e Greater productivity when more code is
reused (easier with open source)

= Microsoft | Open Source

Open Source enables Microsoft products and services to

bring choice, technology and community to our customers.

[Screenshot, 2022, opensource.microsoft.com]



http://opensource.microsoft.com

In the beginning, there was Open Source

Hardware was not yet standardized,
computer vendors focused on hardware
innovation, building new operating systems
for each platform

Much software development focused in
academic labs, and AT&T's Bell Research Labs
Unix created at Bell Labs using the new,
portable language “C”, licenses initially
released with source code

IBM 704 at NASA Langley in 1957 (Public domain)



ec ol i )|
ca npo_polic or Sandbox
U N IX BS D n d G N U > ed : hox policy (Sandbox)
ca ]
1 4 a Sec: Llicy (Quarantine)
nyrigh
Th

1993
of California. ALl rights reserved.

e 1978: UC Berkeley begins distributing their
own derived version of Unix (BSD)

e 1983: AT&T broken up by DOJ, UNIX
licensing changed: no more source releases

e Also 1983: “Starting this Thanksgiving | am
going to write a complete Unix-compatible
software system called GNU (Gnu's Not
Unix), and give it away free to everyone 0 g

published by the Usenix Association

X—Z2C Owm

who can use it”



Free Software: Free as in Speech, not as in beer

* 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 redistributed copies (of the

original) so you can help others
* Freedom 3: The freedom to distribute copies of your
modified version to others FREE SOF TWARE

FOUNDATI ON



Free Software as a Philosophy

e Free Software Foundation: Free software should be licensed under the
GNU Public License (GPL), considering questions like:
e Areyou required to redistribute any modifications (under same license) —
“copyleft”
e (Canyou redistribute executable binaries, or only source?
e Areyou allowed to use the software in a restrictive hardware environment?
(“Tivioization”)
e Popular alternative: “Do whatever you want with this software, but don't
blame me if it doesn't work” (“freeware”)




GNU/Linux (1991—Today)

Stallman set out to build an operating system in 1983, ended up
building a tremendous set of utilities that are needed by an OS
(compiler, utilities, etc)

Linux is an operating system built around and with the GNU
utilities, licensed under GPL

Rise of the internet, demand for internet servers drives demand
for cheap/free OS

Companies began adopting and supporting Linux for enterprise
customers — IBM committed over $1B; Red Hat and others




The Cathedral and the Bazaar (1997)

e Eric S Raymond’s 1997 essay compares
software development methodologies as a
“cathedral” or “bazaar”

e Much OSS today follows this “bazaar” model:

e users treated as co-developers

e release software early for feedback
e modularize + reuse components

e democratic organization




Netscape: “Collaborating with the Net”

e Netscape was the dominant web browser in the early 90's

e free for home and education; paid commercial
e January 1998: Netscape becomes first (?) company to
make source code for proprietary product open (Mozilla)

100%

) Q

Do

=D
NET

Home / Business / Enterprise Software

80%

Netscape unveils its Navigator

40% source code site
Netscape Communications Corp. is rallying its troops for next
20% month&#039;s release of the source code for the
p &#039;s Navigator Web b

l Written by Maria Seminerio, Contributor on Feb. 22,1998

Usage Share of Netscape Navigator



“Open Source”

e Until Netscape/Mozilla, much of open source movement was
concentrated in the free software foundation and its GPL

e “Open Source” coined in 1998 by the Open Source Initiative
as a term to capture Netscape's aim for an open
development process, Eric Raymond’s “Bazaar”

e Publisher Tim O'Reilly organizes a “Freeware Summit” later in
1998, soon rebranded as “Open Source Summit”

e “Open Source is a development methodology; free software
is a social movement” - Richard Stallman o rely

Photo via Christopher Michel/
Flickr, CC BY 2.0




Is Open Source a Good Business Model?
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Without good software and an owner who understands programming, a

hobby computer is wasted. Will quality software be written for the After a short silence, Motormouth is back, folks... Billion’ Moving to Grow in Coding’s

hobby market?

Almost a year ago, Paul Allen and myself, expecting the hobby A Graham Lea Mon 31.3ul 2000 ' 10:10 UTC
market to expand, hired Monte Davidoff and developed Altair BASIC. ew ra
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tures to BASIC. Now we have 4K, BK, EXTENDED, ROM and DISK BASIC. wrapped up Microsoft's annual financial analysts meeting in Seattle, although he put
The value of the computer time we have used exceeds $40,000. Sun and Oracle ahead in terms of being stronger competitors. They of course are
The feedback we have gotten from the hundreds of people who ‘civilised' competitors - but the Linux crowd, in the world of Prez Steve, are communists. % Give this article ~ H
say they are using BASIC has all been positive. Two surprising
things are apparent, however. 1) Most of these “users” never bought
BASIC (less than 10% of all Altair cwnoro have bought DASIC), aud
2) The amount of royalties we have received from sales to hobbyists TYH
makes the tine spont of ALtair BASIC worth less than $2 an housr Redmond top man Satya Nadella: ‘Microsoft
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of you steal your software. Hardware must be paid for, but soft-
ware is something to share. Who cares if the people who worked on

il i Open-source 'love' fairly runneth over at cloud event
Ts this fair? One thing you don't do by stealing software is —  ——————

get back at MITS for some problem you may have had. MITS doesn't
make money selling software. The. royalty paid to us, the manual,
the tape and the overhead make it a break-even operation. One thing
you do do is prevent good software from being written. Who can af-
ford to do professional work for nothing? What hobbyist can put
3-man years into programming, finding all bugs, documenting his pro-
duct and distribute for free? The fact is, no one besides us has
invested a lot of money in hobby software. We have written 6800
BASIC, and are writing 8080 APL and 6800 APL, but there is very lit-
tle i ti to make this £ available to hobbyists. Most
directly, the thing you do is theft.

What about the guys who r ell Altair BASIC, aren't they mak-
ing money on hobby software? . but those who have been reported
to us may lose in the end. They are the ones who give hobbyists a
bad name, and should be kicked out of any club meeting they skow up
at.

I would appreciate letters from any one who wants to pay up, or
has a suggestion or comment. Just write me at 1180 Alvarado SE, #114,
Albuquerque, New Mexico, B87108. Nothing would please me more than
being able to hire ten programmers and deluge the hobby market with

good software. BM /Jaﬁ;;’

Bill Gates )
General Partner, Micro-Soft 20 Oct 2014 at 23:45, Neil McAllister

A GitHub billboard being installed in San Francisco in 2014. Microsoft said on Monday
that it would acquire the company for $7.5 billion. David Paul Morris/Bloomberg

By Steve Lohr
June 4, 2018



IBM TV Commercial: “Prodigy”

https://www.youtube.com/watch?v=x70zaFbqg00


https://www.youtube.com/watch?v=x7ozaFbqg00
https://www.youtube.com/watch?v=x7ozaFbqg00

Model: “Open Core,” closed plugins

e Model: core component of a product is an open
source utility; premium plugins available for a fee
e Example: Apache Kafka, a distributed message

broker (glue in an event-based system) e
e Product is open source, maintained by
Apache foundation, Supported by company [Screenshot: “Apache Kafka vs Confluent”]
“Confluent”

e Confluent provides plugins to connect Kafka
to many different systems out-of-the-box


https://www.confluent.io/apache-kafka-vs-confluent/

Model: Open Source as a Utility

e The largest, most successful open source projects
implement utility infrastructure:
e operating systems, web servers, logging libraries,
programming languages
e Business model: build and sell products and services using
those utilities; contribute improvements back to the
ecosystem

e Many companies provide specialized “distributions” of these
open source infrastructure and specialized tools to improve
them; support the upstream project



Model: “Data is the new oil”, software is not IP

_.00.
Bai®®&EE | QCOllo

' 1

TensorFlow

The = . ;
= Menu Q Subscribe Login

Leaders | Regulating the internet giants

The world’s most valuable resource is no
longer oil, but data

The data economy demands a new approach to antitrust rules

May 6th 2017



A natural punishment for freeloaders

“Companies that start fixing bugs or adding new features and functionality to
an open source project without contributing them back into the upstream
project quickly learn that upgrading later to add new features or apply
security fixes can be a nightmare that drives maintenance costs through the
roof. Contributing your changes back into the upstream project means
that they will automatically be included in future updates without
incurring additional maintenance costs.”

Stormy Peters and Nithya Ruff, Executive Director,
Open Source Program Office at Comcast



Warning: Don’t neglect key infrastructure!

“Probably trillions of dollars of business were being done in 2014 on OpenSSL [the
software with the Heartbleed bug], and yet in 2013, they received 3,000 bucks worth of
donations from industry to support the development of the project. This is quite common
for the projects that are under the hood, not the glossy projects that everybody sees.”
Niko van Someren, Core Infrastructure Initiative

4 :u
O penSSL —lp @ F ZERO
OpenSSF




The Open Source Browser Wars

e Firefox (based on Mozilla, based on Netscape)
is no longer dominant: Chrome and Safari are

e Chrome’s core: Chromium (open source)

e Safari's core: Webkit (open source)

e Microsoft's IE successor, Edge? Based on
Chromium

e How do browsers differentiate themselves,
and why is there still more than one?

2009 201 2013 2015 2017 2019

[By Datavizzer, CC BY-SA 4.0]

S3D


https://commons.wikimedia.org/wiki/User:Datavizzer

Where do laws come to play in open source?

Copyright provides creators with protection for creative, intellectual and artistic
works — including software

e alternative: public domain (nobody may claim exclusive property rights)
Trademark protects the name and logo of a product
Open source software is generally copyrighted, with copyright retained by
contributors or assigned to a foundation/corporation that maintains the product
Copyright holder can grant a license for use, placing restrictions on how it can be
used (perhaps for a fee)
Common open source licenses: MIT, BSD, Apache, GPL



Licensing: Copyleft vs. Permissive

e (Can | combine some open source software with my product, releasing my
product under a different license (perhaps not even open source)?
e permissive licenses encourage adoption by permitting this practice
e copyleft “protects the commons” by forcing all linked code to be
released under same license (e.g. GPL)

e Philosophy: Do we force participation? Or try to grow/incentivize it in
other ways?



Model: Dual Licensing

Offer a free copyleft (e.g. GPL) license to encourage
broad adoption, prevent competitors from improving
it without sharing those improvements.

Offer custom, more permissive licenses to third
parties who are willing to pay for that (e.g. enterprise)
Only possible when there is a single copyright owner
who can unilaterally change license

Risk of losing control of the copyleft portion: nothing
to stop the community from forking it!

MySQal.

S3D



Model: Hosted Open Source Products As A Service

e Model: Creators of open source software provide a cloud hosted, “fully
managed"” installation of the software, as a service
e Risk: What is your competitive advantage over cloud utility providers
e.g. Amazon?
e Amazon could even make improvements to your GPL code and

not have to share them because it is not distributing the program
(it operates it as a service)
e Example: MongoDB Atlas (document-oriented database)

e MongoDB created a new license to require copyleft for service
providers operating MongoDB as a service
e Amazon created their own fork of the GPL'ed version of MongoDB Amazon DocumentDB



A closer look at common licenses

O Search or jump to... Pull requests Issues Codespaces Marketplace Explore

Choose an open source license

Ano

o ucha
The |
o ReadME 1 |
Project |

Which of the following best describes your situation?

A dev's guide to open | |
SOU rce SOﬁWU re | . | . | Ineedtoworkina Iwantit simple and Icare about sharing

community. permissive. improvements.

licensing

A CRASH COURSE IN LICENSING.
What if none of these work for me?

My projectisn’t Iwant more Idon't want to
software. choices. choose alicense.

Artwork: Ariel Davis

https://github.com/readme/guides/open-source-licensing https://choosealicense.com



How are Open Source Projects Governed?

e Benevolent Dictator for Life: One person has the final say on everything.
o Examples: Linux (Torvalds), Python (Van Rossum), Ethereum (Buterin)
e Meritocracy: Active project contributors (who demonstrate “merit”) are allowed to
vote. Decisions are based on pure voting consensus.
o Examples: All Apache projects
e Liberal contribution: People who do the most work have the biggest say; based on
recent work rather than historical contribution. Decisions are driven by consensus
seeking (discuss major grievances) rather than pure vote, and try to accommodate
as many community perspectives as possible.
e Examples: Node.js and Rust

https://opensource.guide/leadership-and-governance


https://opensource.guide/leadership-and-governance

When commmunities move on: Forks

e When software is released under an open source license, the D LibreOffice

only rights that the creator can realistically retain are The Document Foundation
trademarks on name/images; code can otherwise be “forked”

Welcome to

OpenOffice.org

e Example:
e Sun bought StarOffice in 1999, GPL open-sourced as
OpenOffice in 2000 with aim of fighting MS Office
e 2010: Oracle buys Sun, fires many internal developers,

frustrating external community

e 2011: Community forms a foundation, creates fork Apache —
LibreOffice, OpenOffice dies off (Oracle transfers to e OpenOﬁ:K:e
Apache)



Java: Open Source to Retain Control

e While the Java specification is public, there was no %9 GNU Operating System
Q @

Supported by the Free Software Foundation

open source Java runtime
® Much Open Source Softwa re WaS/IS ertten In Java, 1R} / Philosophy / Essays & articles / Licensing free software / Traps /

creating “The Java Trap” for open source bt g s Lokl bl ¢
e 1996-2006: GNU, Apache (backed by IBM and
Apple), and others attempted to create open
source implementations; Sun refused to permit g R el e
these runtimes to be tested for Compatibi“ty, :;;;:E;:ej:f;t::f;:;::f;:::h::iysi:lf:,ﬁ;?oige;ifmxzﬁm
prohibiting them from using the term ‘Javar
e 2007: Sun releases Open]DK under GPL; third party

known as OpenJDK in many GNU/Linux distributions.)
projects abandoned mostly uncompleted

by Richard Stallman

Headnote

Since this article was first published, Sun (now part of Oracle) has relicensed most of its Java

https://www.gnu.org/philosophy/java-trap.en.html



Android: Build the Ecosystem, not the Operating System

e Model: “Product” is the ecosystem (app store, ads, etc.) Months later, we're still making sense of
and the hardware (made by competing manufacturers), e pe o oh g
not the operating system

e Android is entirely open source, built on Linux; applications
are written in Java, executed using a custom-built runtime

e To provide implementations of core Java APIs (e.g.
java.util.X), Android used the open source Apache
Harmony implementations

e Oracle vs. Google: Oracle asserted that Java APIs were their
property (copyright) and Google misused that; judge ruled
that could not copyright APIs

] comment

https://techcrunch.com/2021/07/01/months-later-were-still-making-sense-of-the-supreme-courts-api-copyright-ruling



The Risks of Not Open Sourcing: Hadoop




A New Business Model: Sponsored Developers

GitHub launches Sponsors-only
repositories to help foster
engagement with project backers

Hynek Schlawack
hynek
Follow ) sponsor

GitHub Sponsors

Invest in the software that .
powers your world y

See your top dependencies >

Sponsor this project

3 mifi Mikael Finstad

& https://mifi.nofthanks gions Learn more >

opencollective.com/losslesscut

Learn more about GitHub Sponsors


https://venturebeat.com/business/github-launches-sponsors-only-repositories-to-help-foster-engagement-with-project-backers

Risks Adopting Open Source

e Are licenses compatible? A significant concern for licenses with copyleft:

e adopting libraries with copyleft clause generally means what you
distribute linked against that library must also have same copyleft
clause (and be open source)

e including permissive-licensed software in copyleft-licensed software
is generally compatible

e Areyou certain that the software truly is released under the license that is
stated? Did all contributors agree to that license?



An Emerging Risk: What is fair use?

Private Code

OpenAl Codex Model GitHub

fetch_pic.js
LR Provide Editor context ARl I
]
S B TTLD Provide Suggestions B

GitHub Copilot -

Public code and text ﬂ

on the internet

A SIGNIN/UP

GitHub's Copilot flies into its first open source
copyright lawsuit

It won't be the last

A Steven J. Vaughan-Nichols Fri 11 Nov 2022 10:30 UTC

Log in

OPINION GitHub Copilot, Microsoft's Al-driven, pair-programming service, is already
wildly popular. Microsoft broke out GitHub's revenue and subscription numbers in its
latest quarterly report for the first time.

GitHub now has an annual recurring revenue of $1 billion, up from a reported $200 to
$300 million when it was acquired. It now boasts 90 million active users on the platform,
up from last November's 73 million. Much of its recent revenue and subscriber jump can
be ascribed to Copilot. Too bad the party may soon be over.

https://www.theregister.com/2022/11/11/githubs_copilot_opinion


https://www.theregister.com/2022/11/11/githubs_copilot_opinion/

Further Reading

ollection of characters...courageously exploring mindspace,
ad ew

wenon NN B
& THE BAZAAR | hackers

MUSINGS ON LINUX AND OPEN SOURCE HOW Open ""’°‘*S°““e°°'"""te"eV°'”"°"
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. Source Ate
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https://learning.oreilly.com/library/view/how-open-source/9781484268001/
https://www.amazon.com/Cathedral-Bazaar-Musings-Accidental-Revolutionary/dp/0596001088

Review: Learning Goals

e Understand the terminology “free software” and explain open source
culture and principles

e Express an educated opinion on the philosophical/political debate
between open source and proprietary principles.

e Reason about the tradeoffs of different open source licenses and
business model



