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Open Source
Open source is (also) an ideology
• “The word "free" […] does not refer to price; it refers to freedom.”
– Richard Stallman, 1986
• Basis for various licensing formulations, such as GPL, MIT, Apache
• Four essential freedoms (GNU’s definition of free software)

A program is free software if the program's users have the four essential freedoms:

The freedom to run the program as you wish, for
any purpose (freedom 0).

The Four
Essential
Freedoms

The freedom to study how the program works,
and change it so it does your computing as you
wish (freedom 1). Access to the source code is a
precondition for this.
The freedom to redistribute copies so you can
help others (freedom 2).
The freedom to distribute copies of your modified
versions to others (freedom 3). By doing this you
can give the whole community a chance to benefit
from your changes. Access to the source code is a
precondition for this.

https://www.gnu.org/philosophy/free-sw.html
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Open source is built on a license for the use of code
• Limited to the source code
• Separate from distribution licensing (more on this later…)

(Another) Definition by
Open Source Initiative
Free Redistribution
Source Code
Derived Works
Integrity of The Author’s
Source Code
No Discrimination Against
Persons or Groups
No Discrimination Against
Fields of Endeavor
https://opensource.org/docs/osd

Distribution of License
License Must Not Be
Specific to a Product
License Must Not Restrict
Other Software
License Must Be
Technology-Neutral
…but to each their own (definition)

• “In practice, open source stands for criteria a little

Open is not
free
“as in beer”
–
sometimes
it’s less

looser than those of free software.”
– Richard Stallman

• Free: No Cost vs Liberty

• Sometimes emphasized with L: FOSS → FLOSS
(Free/Libre/Open Source Software)

• Open sourced things can still be distributed for profit

(licenses usually only protect code use), or be
otherwise restricted, unless specifically forbidden
• Open source software can (and some have) limited

use of their programs through domain blocking,
censorship and DRM.
Open Source ≠ Unlimited Liberty

Open (Libre)

Open
vs
Free
in
source
and
distribution

FOSS

Open but Paid

• Free/Libre and Open
• Most Liberty
• Can still pay for
support etc.

• Pay for convenience
of installation
• Open source code;
Everyone can still
build their own for
free

Free

Paid
Freeware
• Nobody can read the
code
• Distribution is free
• Can sometimes
include ads

Proprietary and
Paid
• Pay to use
• Can be singlepurchase or licensed
monthly
• e.g. Windows,
Office, PhotoShop

Closed

Licensing
What is it and what different open source licensing options
are there?

What is licensing?
Licensing is not giving away all
your copyright

(can’t be done; moral copyright always stays)

Licensing is a way to agree on
rules for others to use your work
without seeking individual
permission or contracts
• Granting rights to the end-user
(“away” from the creator)
• Can also compel the end user to
some duties

Different types of open source licenses
There hundreds of open source licenses
• About a hundred most common ones here:
https://opensource.org/licenses/category

Licenses available for
•
•
•
•
•
•
•

Software code
Hardware
Art
Educational material
Communication protocols
Specific software
Etc.

Open source licenses can be
categorized by restrictions on…
License reciprocity
• Copyleft or share alike licenses (e.g. GPL) are viral/infectious with a
reciprocity requirement, protecting freedom for all users
• Permissive licenses allow use of other licenses (e.g. MIT, BSD)

Patent use
• Usage rights to patents of contributors (e.g. Apache, GPLv3)

Attribution
• Requirement for crediting original author (e.g. CC-BY)
• No need to name names (e.g. CC0)

Commercial applications
Modifications

Some examples
GNU GPL, Apache, MIT, Creative Commons

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <https://fsf.org/>

GNU GPLv3

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3 of the GNU General Public License, supplemented by the additional permissions listed below.

0. Additional Definitions.
As used herein, “this License” refers to version 3 of the GNU Lesser General Public License, and the “GNU GPL” refers to version 3 of the GNU General Public License.
“The Library” refers to a covered work governed by this License, other than an Application or a Combined Work as defined below.

Very broad freedoms, secured liberty of
shared material for all
Allowed…
• Openly distribute and modify
• Even commercially
• Grants rights to all necessary patents

Must…

• Include original information, original license
and original copyright (copyleft)
• Not withhold installation and usage instructions
(Freedom 0)
• Not sublicense
• Not hold liable

http://gnugpl.org/

An “Application” is any work that makes use of an interface provided by the Library, but which is not otherwise based on the Library. Defining a subclass of a class defined by the Library is deemed a mode of
using an interface provided by the Library.
A “Combined Work” is a work produced by combining or linking an Application with the Library. The particular version of the Library with which the Combined Work was made is also called the “Linked
Version”.
The “Minimal Corresponding Source” for a Combined Work means the Corresponding Source for the Combined Work, excluding any source code for portions of the Combined Work that, considered in
isolation, are based on the Application, and not on the Linked Version.
The “Corresponding Application Code” for a Combined Work means the object code and/or source code for the Application, including any data and utility programs needed for reproducing the Combined Work
from the Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be supplied by an Application that uses the facility (other than as an argument passed when the facility is
invoked), then you may convey a copy of the modified version:
•

a) under this License, provided that you make a good faith effort to ensure that, in the event an Application does not supply the function or data, the facility still operates, and performs whatever part
of its purpose remains meaningful, or
•
b) under the GNU GPL, with none of the additional permissions of this License applicable to that copy.
3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the Library. You may convey such object code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure layouts and accessors, or small macros, inline functions and templates (ten or fewer lines in length), you do both of the following:
•
a) Give prominent notice with each copy of the object code that the Library is used in it and that the Library and its use are covered by this License.
•
b) Accompany the object code with a copy of the GNU GPL and this license document.
4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do not restrict modification of the portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of the following:
•
•
•

a) Give prominent notice with each copy of the Combined Work that the Library is used in it and that the Library and its use are covered by this License.
b) Accompany the Combined Work with a copy of the GNU GPL and this license document.
c) For a Combined Work that displays copyright notices during execution, include the copyright notice for the Library among these notices, as well as a reference directing the user to the copies of
the GNU GPL and this license document.
•
d) Do one of the following:
–
0) Convey the Minimal Corresponding Source under the terms of this License, and the Corresponding Application Code in a form suitable for, and under terms that permit, the user to
recombine or relink the Application with a modified version of the Linked Version to produce a modified Combined Work, in the manner specified by section 6 of the GNU GPL for
conveying Corresponding Source.
–
1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (a) uses at run time a copy of the Library already present on the user's computer
system, and (b) will operate properly with a modified version of the Library that is interface-compatible with the Linked Version.
•
e) Provide Installation Information, but only if you would otherwise be required to provide such information under section 6 of the GNU GPL, and only to the extent that such information is necessary
to install and execute a modified version of the Combined Work produced by recombining or relinking the Application with a modified version of the Linked Version. (If you use option 4d0, the
Installation Information must accompany the Minimal Corresponding Source and Corresponding Application Code. If you use option 4d1, you must provide the Installation Information in the manner
specified by section 6 of the GNU GPL for conveying Corresponding Source.)
5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together with other library facilities that are not Applications and are not covered by this License, and convey
such a combined library under terms of your choice, if you do both of the following:
•
a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities, conveyed under the terms of this License.
•
b) Give prominent notice with the combined library that part of it is a work based on the Library, and explaining where to find the accompanying uncombined form of the same work.
6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public License from time to time. Such new versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Library as you received it specifies that a certain numbered version of the GNU Lesser General Public License “or any later version” applies to it,
you have the option of following the terms and conditions either of that published version or of any later version published by the Free Software Foundation. If the Library as you received it does not specify a
version number of the GNU Lesser General Public License, you may choose any version of the GNU Lesser General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser General Public License shall apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the Library.

Apache License
Version 2.0, January 2004

Apache v2.0
Growing fast in adoption. Similar to GPL,
but more permissive:
Not necessary to release modified
versions of code
• Makes it more appealing to Corporations

Not necessary to make changes available
to upstream
• Likewise appealing to for-profit endeavors

Permissive about licensing (non-viral)
Also grants patent rights, like GPLv3
https://apache.org/licenses/LICENSE-2.0

http://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.
"License" shall mean the terms and conditions for use, reproduction, and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by the copyright owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all other entities that control, are controlled by, or are under common control with that entity. For the purposes
of this definition, "control" means (i) the power, direct or indirect, to cause the direction or management of such entity, whether by contract or otherwise, or (ii) ownership
of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by this License.
"Source" form shall mean the preferred form for making modifications, including but not limited to software source code, documentation source, and configuration files.
"Object" form shall mean any form resulting from mechanical transformation or translation of a Source form, including but not limited to compiled object code, generated
documentation, and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or Object form, made available under the License, as indicated by a copyright notice that is included in or
attached to the work (an example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or Object form, that is based on (or derived from) the Work and for which the editorial revisions, annotations,
elaborations, or other modifications represent, as a whole, an original work of authorship. For the purposes of this License, Derivative Works shall not include works that
remain separable from, or merely link (or bind by name) to the interfaces of, the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including the original version of the Work and any modifications or additions to that Work or Derivative Works thereof,
that is intentionally submitted to Licensor for inclusion in the Work by the copyright owner or by an individual or Legal Entity authorized to submit on behalf of the
copyright owner. For the purposes of this definition, "submitted" means any form of electronic, verbal, or written communication sent to the Licensor or its representatives,
including but not limited to communication on electronic mailing lists, source code control systems, and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but excluding communication that is conspicuously marked or otherwise designated in writing by the
copyright owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has been received by Licensor and subsequently incorporated
within the Work.
2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual, worldwide, non-exclusive, nocharge, royalty-free, irrevocable copyright license to reproduce, prepare Derivative Works of, publicly display, publicly perform, sublicense, and distribute the Work and
such Derivative Works in Source or Object form.
3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, irrevocable (except as stated in this section) patent license to make, have made, use, offer to sell, sell, import, and otherwise transfer the Work, where such
license applies only to those patent claims licensable by such Contributor that are necessarily infringed by their Contribution(s) alone or by combination of their
Contribution(s) with the Work to which such Contribution(s) was submitted. If You institute patent litigation against any entity (including a cross-claim or counterclaim in a
lawsuit) alleging that the Work or a Contribution incorporated within the Work constitutes direct or contributory patent infringement, then any patent licenses granted to
You under this License for that Work shall terminate as of the date such litigation is filed.
4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any medium, with or without modifications, and in Source or
Object form, provided that You meet the following conditions:
1.You must give any other recipients of the Work or Derivative Works a copy of this License; and
2.You must cause any modified files to carry prominent notices stating that You changed the files; and
3.You must retain, in the Source form of any Derivative Works that You distribute, all copyright, patent, trademark, and attribution notices from the Source form of the
Work, excluding those notices that do not pertain to any part of the Derivative Works; and
4.If the Work includes a "NOTICE" text file as part of its distribution, then any Derivative Works that You distribute must include a readable copy of the attribution notices
contained within such NOTICE file, excluding those notices that do not pertain to any part of the Derivative Works, in at least one of the following places: within a
NOTICE text file distributed as part of the Derivative Works; within the Source form or documentation, if provided along with the Derivative Works; or, within a display
generated by the Derivative Works, if and wherever such third-party notices normally appear. The contents of the NOTICE file are for informational purposes only and do
not modify the License. You may add Your own attribution notices within Derivative Works that You distribute, alongside or as an addendum to the NOTICE text from the
Work,
provided
that
such
additional
attribution
notices
cannot
be
construed
as
modifying
the
License.
You may add Your own copyright statement to Your modifications and may provide additional or different license terms and conditions for use, reproduction, or distribution
of Your modifications, or for any such Derivative Works as a whole, provided Your use, reproduction, and distribution of the Work otherwise complies with the conditions
stated in this License.
5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution intentionally submitted for inclusion in the Work by You to the Licensor shall be
under the terms and conditions of this License, without any additional terms or conditions. Notwithstanding the above, nothing herein shall supersede or modify the terms of
any separate license agreement you may have executed with Licensor regarding such Contributions.
6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks, or product names of the Licensor, except as required for
reasonable and customary use in describing the origin of the Work and reproducing the content of the NOTICE file.
7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the Work (and each Contributor provides its Contributions) on an
"AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied, including, without limitation, any warranties or conditions of
TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely responsible for determining the appropriateness
of using or redistributing the Work and assume any risks associated with Your exercise of permissions under this License.
8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence), contract, or otherwise, unless required by applicable law (such as
deliberate and grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for damages, including any direct, indirect, special, incidental, or
consequential damages of any character arising as a result of this License or out of the use or inability to use the Work (including but not limited to damages for loss of
goodwill, work stoppage, computer failure or malfunction, or any and all other commercial damages or losses), even if such Contributor has been advised of the possibility
of such damages.
9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof, You may choose to offer, and charge a fee for, acceptance of
support, warranty, indemnity, or other liability obligations and/or rights consistent with this License. However, in accepting such obligations, You may act only on Your
own behalf and on Your sole responsibility, not on behalf of any other Contributor, and only if You agree to indemnify, defend, and hold each Contributor harmless for any
liability incurred by, or claims asserted against, such Contributor by reason of your accepting any such warranty or additional liability.
END OF TERMS AND CONDITIONS

It’s not necessary for licenses
to be long and complicated
…enter “anything goes” MIT

Degrees of openness
(by example: CC)
• You can grant more or less licensing
rights
• You can also require more or less
licensing duties
• License is a contract, there are
endless possibilities
• …but using a well-known license
helps adoption
https://creativecommons.org/share-your-work/
“Creative Commons License Spectrum”
by Shaddim (CC BY)

It is even possible to openly distribute
scientific data and withhold usage
rights through licensing

Not saying it would be best for science or necessarily the right thing to do, but it is possible.

Benefits of open source
For licensers (authors)
• More helping eyes and hands

• This can help quality (code security, reliability)
• This can lead to improvements (fixes by others)
• Increases speed (more work gets done)

• Drives adoption

For licensees (end-users)
•
•
•
•
•

Power of crowd (as above)
Transparency; know what you get
Low Cost (probably still needs work)
Ability to work on, modify and customize
No lock-in, doesn’t disappear (though can stop updating)

Risks of open source
For licensers (authors)
• No (or less) money
• You can sign away rights you’re not aware of, if not careful
(e.g. GPL patents, but patent income loss is usually not a big risk)
• Loss of control

• Someone can take your material and use it in a way you did not intend and possibly
dislike
• People see your mistakes (though usually in a helpful way)
• You don’t always know when and where it is used

For licensees (end-users)
• Doesn’t come with support (can be offset by a community or commercial actors)

How to choose an open source license?
Want it open, easy and don’t care about much else?
• Probably MIT
Want it open, but forbid adaptations or commercial use?

• Probably one of the Creative Commons licenses
Want it open, and want to keep derivates open and free, securing Freedom 0
for users in the future (and hold less rights for yourself, e.g. patents)?

• Probably GNU GPLv3
More options categorized on Github’s https://choosealicense.com/

Current developments
in OS licensing
Adoption of open source in software development
continues to grow
Customers are also more aware of vendor-lock and
benefits of open source

Apache (28%), MIT (26%) and GPL (25%)
dominate other licenses in software projects
Permissive licenses growth from 41% in 2012 to
76% in 2020
• Apache 2.0 has taken over GPL in popularity
• This is due to mixing of corporate interests and open
source development
Numbers from https://www.whitesourcesoftware.com/resources/blog/open-source-licenses-trends-and-predictions
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