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What is ethics?

Presentatör
Presentationsanteckningar
I read 55 pages of ethics so you don’t have to!



What is ethics?

Answer questions such as:
• How ought people to behave?
• What is a good life?

Derive universal principles from which ethical choices
can be made



Plato

• Things are absolutely right or wrong
• You just have to figure out which!

• Knowing what is good  doing what is good
• Evil is caused by ignorance

• Only smart people can figure out the good
Less smart people should imitate them



Presentatör
Presentationsanteckningar
”If only Hitler had known murdering Jews was wrong”



Aristotle

• The good life is a life of happiness

• Pursue the ”Golden Mean”
• Take the middle way
• ”Everything in moderation”

• The right choice may vary from person to person



Presentatör
Presentationsanteckningar
”The problem is that Hitler murdered TOO MANY Jews, he should have murdered in moderation—not too many, not too few.”



Epicurus: Hedonism

• Pleasure is the only good

Presentatör
Presentationsanteckningar
People do, and should, pursue pleasure!But also advocated moderation...



Presentatör
Presentationsanteckningar
Very selfish, doesn’t consider other peopleDoesn’t fit our ”common sense” view of ethics



Diogenes: Cynics

• Civilization is worthless
• A good life is an ascetic life, withdrawn from the world

IS THERE 
ANYTHING I CAN 

DO TO EASE 
YOUR LOT?

YOU CAN STEP 
ASIDE—YOU’RE 
BLOCKING THE 

SUN.

Presentatör
Presentationsanteckningar
Very chaotic times. Lived in a barrel, never washed, smelled bad. ”The dog”.Visited by Alexander the Great, who took pity: ”Is there anything I can do to ease your lot?” ”You can step aside—you’re blocking the sun”. A great man!



Zeno: Stoics

• Salvation is personal in a crumbling world
Be indifferent to the world

• A virtuous person accepts what happens, and 
realizes it’s all inevitable

BUT pleasure is OK, as long as you’re indifferent to it!

THERE’S NOTHING 
YOU CAN DO 

ANYWAY, SO JUST 
SUCK IT UP!

FUN IS OK, JUST 
DON’T GET TOO 

ATTACHED TO IT.

Presentatör
Presentationsanteckningar
A lot more attractive than living in a barrel!Actually the dominant ethical philosophy until Christianity.



Christian Ethics

• Do what God wants!

• How do we know what God wants?
• Fundamentalist: Read the Bible!
• Catholic: Ask the Pope!
• Protestant: Various ways.

Presentatör
Presentationsanteckningar
But Bible is silent on, say, birth control.Avoid specific things: murder, theft, adultery and so on.



Is God Good?

Presentatör
Presentationsanteckningar
Not a stupid question: in some religions, not at all clear.If not, not a good idea to do what he wants.If your definition of good is ”what God wants”, then meaningless.If yes: what do you mean by good??? Something else!



Utilitarianism

Principle of Utility
”An action is right insofar as it produces the greatest 
happiness for the greatest number”

The consequences of an action determine its morality

John Stuart Mill, 
1808—1873 

Jeremy Bentham,
1748—1832 

Presentatör
Presentationsanteckningar
Attempt to be scientific; some hold to this today.Like Hedonism on steroids: not just yourself, but everybody! Hedonistic calculus!



Presentatör
Presentationsanteckningar
Utilitarianism supports democracy



Presentatör
Presentationsanteckningar
Utilitarianism supports trade
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Presentatör
Presentationsanteckningar
What if there are winners and losers?Looks like a win overall, but is it fair?Bill Gates might not be too bothered, so a good idea!How can we KNOW how much each person values the result?Ethical justification for the welfare state?



• About $3 million (1 death/1 injury)
• Unintended acceleration of a Toyota Camry

• About 21 million SEK
• Trafikverket, acceptable cost to reduce risk 

Presentatör
Presentationsanteckningar
Oklahoma City court case.



Presentatör
Presentationsanteckningar
Was bombing Hiroshima and Nagasaki right?Killed peoplebad; stopped the wargood; started nuclear arms racea bit bad; armageddonvery badHow can we know?





?
Did you test your
code thoroughly?

Did you know you
were out of your

depth?



Intended
consequences

Actual
consequences≠



Imanuel Kant

Moral actions are ”doing one’s duty”

Did you do your
duty?

NO YES
Did you

want to?NO YES

Presentatör
Presentationsanteckningar
But how do we know what our duty is?



The ”Categorical Imperative”

”Act only on that maxim whereby thou canst at the same time
will that it should become a universal law”

What if everybody 
did that?

Everybody stealing no 
private property  Stealing is wrong

Everybody lying no trust  Lying is wrong

Presentatör
Presentationsanteckningar
Consequences used to determine duty! Not consequences of YOUR ACTION, but consequences if EVERYBODY did it.



Modern Ethics

Stealing is wrong
true

false

Objectivist

A matter
of opinion

Subjectivist

Explicable
by science?

Naturalist vs 
Non-naturalist

All about
feelings?

Emotivist

Presentatör
Presentationsanteckningar
Classical philosophers not careful enough about meaning. Lots of theories, classified in many ways.Objectivist: moral statements true or false, either (i) explicable by science, or (ii) not so.



Modern Ethics

Whether an action is right or wrong depends on:

Consequence theory
its consequences

Motivist theory
the motive with which it was done

Deontological theory
neither—just the kind of action it is



Skriv din text här

2008



Presentatör
Presentationsanteckningar
In WWII, entirely automated anti-aircraft guns appeared (this Soviet model).New ethical questions?



1950



Walter Maner

Medical 
Ethics + =

”Computer 
Ethics”

Presentatör
Presentationsanteckningar
Noticed in medical ethics class, problems involving computers seemed to be harder.Argued that computers pose entirely new ethical problems; new subject!



Deborah Johnson

1985

Agenda
• Ownership of software
• Computers and 

privacy
• Responsibility of

computing
professionals

Presentatör
Presentationsanteckningar
DJ disagreed, wrote a book to prove it! Set the research agenda for computer ethics.



James Moor

Presentatör
Presentationsanteckningar
Computers can do entirely new things. Either there are NO rules, or old rules seem unsatisfactory. Hence new problems—e.g. fake news on social media, Taxi licences for Uber



ACM Code of Ethics and 
Professional Conduct (1992)
24 imperatives—statements of personal responsibility

• General Moral Imperatives (8)
• e.g. Honor property rights including copyrights and patent.

• More Specific Professional Responsibilities (8)
• e.g. Acquire and maintain professional competence.

• Organizational Leadership Imperatives (6)
• e.g. Manage personnel and resources to design and build 

information systems that enhance the quality of working life.

• Compliance with the Code (2)



Luciano Floridi:
Information Ethics

”Do people have ethical obligations towards rocks?” 
(White, 1967)

Fundamental principles of IE:
• Entropy ought not to be caused in the infosphere
• Entropy ought to be prevented in the infosphere
• Entropy ought to be removed from the infosphere
• Flourishing of informational entities, and the whole

infosphere, out to be promoted by preserving, 
cultivating, and enriching their properties

Presentatör
Presentationsanteckningar
Or biodiversity? Yes they do—information has rights!BTW this is NOT entropy as you understand it!



IE: What is an entity?

• ”The appropriate data structures…the state of the 
object, its unique identity, and its attributes”

• ”A collection of operations, functions, or 
procedures which…define how the object behaves
or reacts…”

Data 
structures

have rights!

Presentatör
Presentationsanteckningar
Everything is information! Sounds just like OOP! Data structures have rights! Is garbage collection ethical?



IE: what is an agent?

• Any entity that can learn is an agent

• ”artificial agents…count as moral agents that are
morally accountable for their actions”

Software 
can be good

or evil!

Presentatör
Presentationsanteckningar
IE



Presentatör
Presentationsanteckningar
Microsoft Tay: self-learning twitter bot







Presentatör
Presentationsanteckningar
Who is responsible for this evil? People at Microsoft? People who ”taught” Tay? Or Tay herself?



Presentatör
Presentationsanteckningar
If you help build an autonomous car, and it kills people—the car is evil!



Intellectual property
Privacy
Anonymity
Hacking
Libraries
Open Source
Internet research
Health IT
Information and 
Business
Responsibility for 
information
Virtual reality

Genetic information
Cyber conflict
Risk assessment
Regulation of the internet
Information overload
Spam
Plagiarism
File sharing
Censorship
Gender issues
The Digital Divide
Intercultural IE

600 pages!

Presentatör
Presentationsanteckningar
More than 600 pages!



Richard Stallman:
Free Software

Presentatör
Presentationsanteckningar
Author DOES NOT LOSE the software when it’s copied.Author gets money, but customers pay money.



Presentatör
Presentationsanteckningar
Really is ethical: Stallman says developers have a DUTY to write free software.



Presentatör
Presentationsanteckningar
1997



Presentatör
Presentationsanteckningar
Given enough eyeballs, all bugs are shallow.Went on to cofound Open Source Initiative.



vs

vs

vs

Presentatör
Presentationsanteckningar
How do quality claims hold up in practice?Coverity analysed code and found high quality.



TexPoint

Presentatör
Presentationsanteckningar
Open source 2000-2006, now paid ($30-45).Lots of feature requests and bug reports. Only one person contributed a fix.Users aren’t interested in Windows hacking.



Linux kernel patch submitted
2003…

if (…weird flag combination…
&& user = ROOT)

{ …report an error…
return;

}

In the wait4 system call:

Shouldn’t that be 
== ?!



”Free as in speech, 
not as in beer”

Presentatör
Presentationsanteckningar
You can do what you like with it. But not quite.



The MIT Licence
Permission is hereby granted, free of charge, to any person obtaining a copy 
of this software and associated documentation files (the "Software"), to deal 
in the Software without restriction, including without limitation the rights to 
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies 
of the Software, and to permit persons to whom the Software is furnished to 
do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in 
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, 
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES 
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND 
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT 
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, 
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING 
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR 
OTHER DEALINGS IN THE SOFTWARE.

You can use it…

…at your own risk

Presentatör
Presentationsanteckningar
Not really free—there is still a licence



The BSD Licence (Berkeley)
Redistribution and use in source and binary forms, with or without modification, are permitted 
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions 
and the following disclaimer.

2.     Redistributions in binary form must reproduce the above copyright notice, this list of 
conditions and the following disclaimer in the documentation and/or other materials provided 
with the distribution.

3.     Neither the name of the copyright holder nor the names of its contributors may be used to 
endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND 
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE 
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR 
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES 
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS 
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY 
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING 
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN 
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

You can use it…

…at your own risk

…but don’t use our
name in advertising



The Apache Licence
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, no-charge, 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.

You can use it at 
your own risk, 

BUT…



GNU General Public Licence (GPL)
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc. 51 Franklin Street, 
Fifth Floor, Boston, MA 02110-1301, USA Everyone is permitted to copy and 
distribute verbatim copies of this license document, but changing it is not 
allowed. 
Preamble
The licenses for most software are designed to take away your freedom to share and 
change it. By contrast, the GNU General Public License is intended to guarantee your
freedom to share and change free software--to make sure the software is free for all its
users. This General Public License applies to most of the Free Software Foundation's
software and to any other program whose authors commit to using it. (Some other Free
Software Foundation software is covered by the GNU Lesser General Public License
instead.) You can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price. Our General 
Public Licenses are designed to make sure that you have the freedom to distribute
copies of free software (and charge for this service if you wish), that you receive source 
code or can get it if you want it, that you can change the software or use pieces of it in 
new free programs; and that you know you can do these things.
To protect your rights, we need to make restrictions that forbid anyone to deny you
these rights or to ask you to surrender the rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the software, or if you modify it.
For example, if you distribute copies of such a program, whether gratis or for a fee, you
must give the recipients all the rights that you have. You must make sure that they, too, 
receive or can get the source code. And you must show them these terms so they know
their rights.
We protect your rights with two steps: (1) copyright the software, and (2) offer you this
license which gives you legal permission to copy, distribute and/or modify the 
software.
Also, for each author's protection and ours, we want to make certain that everyone
understands that there is no warranty for this free software. If the software is modified
by someone else and passed on, we want its recipients to know that what they have is 
not the original, so that any problems introduced by others will not reflect on the 
original authors' reputations.
Finally, any free program is threatened constantly by software patents. We wish to 
avoid the danger that redistributors of a free program will individually obtain patent 
licenses, in effect making the program proprietary. To prevent this, we have made it 
clear that any patent must be licensed for everyone's free use or not licensed at all.
The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND 
MODIFICATION
0. This License applies to any program or other work which contains a notice placed by 
the copyright holder saying it may be distributed under the terms of this General Public 
License. The "Program", below, refers to any such program or work, and a "work based
on the Program" means either the Program or any derivative work under copyright law: 
that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is 
included without limitation in the term "modification".) Each licensee is addressed as 
"you".
Activities other than copying, distribution and modification are not covered by this
License; they are outside its scope. The act of running the Program is not restricted, and 
the output from the Program is covered only if its contents constitute a work based on 
the Program (independent of having been made by running the Program). Whether that
is true depends on what the Program does.
1. You may copy and distribute verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish
on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all 
the notices that refer to this License and to the absence of any warranty; and give any
other recipients of the Program a copy of this License along with the Program.
You may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.
2. You may modify your copy or copies of the Program or any portion of it, thus
forming a work based on the Program, and copy and distribute such modifications or 
work under the terms of Section 1 above, provided that you also meet all of these
conditions:

a) You must cause the modified files to carry prominent notices stating that you
changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part 
contains or is derived from the Program or any part thereof, to be 
licensed as a whole at no charge to all third parties under the terms of
this License.

c) If the modified program normally reads commands interactively when run, you must 
cause it, when started running for such interactive use in the most
ordinary way, to print or display an announcement including an 
appropriate copyright notice and a notice that there is no warranty (or 
else, saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling the user
how to view a copy of this License. (Exception: if the Program itself is 
interactive but does not normally print such an announcement, your
work based on the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of
that work are not derived from the Program, and can be reasonably considered
independent and separate works in themselves, then this License, and its terms, do not 
apply to those sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based on the Program, 
the distribution of the whole must be on the terms of this License, whose permissions 
for other licensees extend to the entire whole, and thus to each and every part regardless
of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work
written entirely by you; rather, the intent is to exercise the right to control the 
distribution of derivative or collective works based on the Program.
In addition, mere aggregation of another work not based on the Program with the 
Program (or with a work based on the Program) on a volume of a storage or distribution 
medium does not bring the other work under the scope of this License.
3. You may copy and distribute the Program (or a work based on it, under Section 2) in 
object code or executable form under the terms of Sections 1 and 2 above provided that
you also do one of the following:
a) Accompany it with the complete corresponding machine-readable source code, which

must be distributed under the terms of Sections 1 and 2 above on a 
medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third
party, for a charge no more than your cost of physically performing
source distribution, a complete machine-readable copy of the 
corresponding source code, to be distributed under the terms of
Sections 1 and 2 above on a medium customarily used for software 
interchange; or,

c) Accompany it with the information you received as to the offer to distribute
corresponding source code. (This alternative is allowed only for 
noncommercial distribution and only if you received the program in 
object code or executable form with such an offer, in accord with
Subsection b above.)

The source code for a work means the preferred form of the work for making
modifications to it. For an executable work, complete source code means all the source 
code for all modules it contains, plus any associated interface definition files, plus the 
scripts used to control compilation and installation of the executable. However, as a 
special exception, the source code distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler, 
kernel, and so on) of the operating system on which the executable runs, unless that
component itself accompanies the executable.
If distribution of executable or object code is made by offering access to copy from a 
designated place, then offering equivalent access to copy the source code from the same 
place counts as distribution of the source code, even though third parties are not 
compelled to copy the source along with the object code.
4. You may not copy, modify, sublicense, or distribute the Program except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense or 
distribute the Program is void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from you under this
License will not have their licenses terminated so long as such parties remain in full 
compliance..

5. You are not required to accept this License, since you have not signed it. However, 
nothing else grants you permission to modify or distribute the Program or its derivative
works. These actions are prohibited by law if you do not accept this License. Therefore, 
by modifying or distributing the Program (or any work based on the Program), you
indicate your acceptance of this License to do so, and all its terms and conditions for 
copying, distributing or modifying the Program or works based on it.
6. Each time you redistribute the Program (or any work based on the Program), the 
recipient automatically receives a license from the original licensor to copy, distribute or 
modify the Program subject to these terms and conditions. You may not impose any
further restrictions on the recipients' exercise of the rights granted herein. You are not 
responsible for enforcing compliance by third parties to this License.
7. If, as a consequence of a court judgment or allegation of patent infringement or for 
any other reason (not limited to patent issues), conditions are imposed on you (whether
by court order, agreement or otherwise) that contradict the conditions of this License, 
they do not excuse you from the conditions of this License. If you cannot distribute so 
as to satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all. For 
example, if a patent license would not permit royalty-free redistribution of the Program 
by all those who receive copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely from distribution of the 
Program.
If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section is intended to apply and the section as a whole
is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents or other
property right claims or to contest validity of any such claims; this section has the sole
purpose of protecting the integrity of the free software distribution system, which is 
implemented by public license practices. Many people have made generous
contributions to the wide range of software distributed through that system in reliance
on consistent application of that system; it is up to the author/donor to decide if he or 
she is willing to distribute software through any other system and a licensee cannot
impose that choice.
This section is intended to make thoroughly clear what is believed to be a consequence
of the rest of this License.
8. If the distribution and/or use of the Program is restricted in certain countries either by 
patents or by copyrighted interfaces, the original copyright holder who places the 
Program under this License may add an explicit geographical distribution limitation 
excluding those countries, so that distribution is permitted only in or among countries
not thus excluded. In such case, this License incorporates the limitation as if written in 
the body of this License.
9. The Free Software Foundation may publish revised and/or new versions of the 
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 Program specifies a 
version number of this License which applies to it and "any later version", you have the 
option of following the terms and conditions either of that version or of any later version 
published by the Free Software Foundation. If the Program does not specify a version 
number of this License, you may choose any version ever published by the Free
Software Foundation.
10. If you wish to incorporate parts of the Program into other free programs whose
distribution conditions are different, write to the author to ask for permission. For 
software which is copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our decision will be 
guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.
NO WARRANTY
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO 
WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY 
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE 
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM 
"AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR 
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE 
ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM

IS WITH YOU. SHOULD THE 
PROGRAM PROVE DEFECTIVE, 
YOU ASSUME THE COST OF ALL 
NECESSARY SERVICING, 
REPAIR OR CORRECTION.
12. IN NO EVENT UNLESS 
REQUIRED BY APPLICABLE 
LAW OR AGREED TO IN 
WRITING WILL ANY 
COPYRIGHT HOLDER, OR ANY 
OTHER PARTY WHO MAY 
MODIFY AND/OR 
REDISTRIBUTE THE PROGRAM 
AS PERMITTED ABOVE, BE 
LIABLE TO YOU FOR DAMAGES, 
INCLUDING ANY GENERAL, 
SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE USE OR 
INABILITY TO USE THE 
PROGRAM (INCLUDING BUT 
NOT LIMITED TO LOSS OF DATA 
OR DATA BEING RENDERED 
INACCURATE OR LOSSES 
SUSTAINED BY YOU OR THIRD 
PARTIES OR A FAILURE OF THE 
PROGRAM TO OPERATE WITH 
ANY OTHER PROGRAMS), EVEN 
IF SUCH HOLDER OR OTHER 
PARTY HAS BEEN ADVISED OF 
THE POSSIBILITY OF SUCH 
DAMAGES.
END OF TERMS AND 
CONDITIONS



GPL FAQ
Basic questions about the GNU Project, the Free Software Foundation, and its licenses
•What does “GPL” stand for?
•Does free software mean using the GPL?
•Why should I use the GNU GPL rather than other free software licenses?
•Does all GNU software use the GNU GPL as its license?
•Does using the GPL for a program make it GNU software?
•Can I use the GPL for something other than software?
•Why don't you use the GPL for manuals?
•Are there translations of the GPL into other languages?
•Why are some GNU libraries released under the ordinary GPL rather than the Lesser GPL?
•Who has the power to enforce the GPL?
•Why does the FSF require that contributors to FSF-copyrighted programs assign copyright to the FSF? If I hold copyright on a GPL'ed program, should I do this, too? If so, how?
•Can I modify the GPL and make a modified license?
•Why did you decide to write the GNU Affero GPLv3 as a separate license?
General understanding of the GNU licenses
•Why does the GPL permit users to publish their modified versions?
•Does the GPL require that source code of modified versions be posted to the public?
•Can I have a GPL-covered program and an unrelated nonfree program on the same computer?
•If I know someone has a copy of a GPL-covered program, can I demand they give me a copy?
•What does “written offer valid for any third party” mean in GPLv2? Does that mean everyone in the world can get the source to any GPL'ed program no matter what?
•The GPL says that modified versions, if released, must be “licensed … to all third parties.” Who are these third parties?
•Does the GPL allow me to sell copies of the program for money?
•Does the GPL allow me to charge a fee for downloading the program from my distribution site?
•Does the GPL allow me to require that anyone who receives the software must pay me a fee and/or notify me?
•If I distribute GPL'd software for a fee, am I required to also make it available to the public without a charge?
•Does the GPL allow me to distribute a copy under a nondisclosure agreement?
•Does the GPL allow me to distribute a modified or beta version under a nondisclosure agreement?
•Does the GPL allow me to develop a modified version under a nondisclosure agreement?
•Why does the GPL require including a copy of the GPL with every copy of the program?
•What if the work is not very long?
•Am I required to claim a copyright on my modifications to a GPL-covered program?
•What does the GPL say about translating some code to a different programming language?
•If a program combines public-domain code with GPL-covered code, can I take the public-domain part and use it as public domain code?
•I want to get credit for my work. I want people to know what I wrote. Can I still get credit if I use the GPL?
•Does the GPL allow me to add terms that would require citation or acknowledgment in research papers which use the GPL-covered software or its output?
•Can I omit the preamble of the GPL, or the instructions for how to use it on your own programs, to save space?
•What does it mean to say that two licenses are “compatible”?
•What does it mean to say a license is “compatible with the GPL”?
•Why is the original BSD license incompatible with the GPL?
•What is the difference between an “aggregate” and other kinds of “modified versions”?
•Why does the FSF require that contributors to FSF-copyrighted programs assign copyright to the FSF? If I hold copyright on a GPL'ed program, should I do this, too? If so, how?
•If I use a piece of software that has been obtained under the GNU GPL, am I allowed to modify the original code into a new program, then distribute and sell that new program commercially?
•Can I use the GPL for something other than software?
•I'd like to license my code under the GPL, but I'd also like to make it clear that it can't be used for military and/or commercial uses. Can I do this?
•Can I use the GPL to license hardware?
•Does prelinking a GPLed binary to various libraries on the system, to optimize its performance, count as modification?
•How does the LGPL work with Java?
•Why did you invent the new terms “propagate” and “convey” in GPLv3?
•Is “convey” in GPLv3 the same thing as what GPLv2 means by “distribute”?
•If I only make copies of a GPL-covered program and run them, without distributing or conveying them to others, what does the license require of me?
•GPLv3 gives “making available to the public” as an example of propagation. What does this mean? Is making available a form of conveying?
•Since distribution and making available to the public are forms of propagation that are also conveying in GPLv3, what are some examples of propagation that do not constitute conveying?
•How does GPLv3 make BitTorrent distribution easier?
•What is tivoization? How does GPLv3 prevent it?
•Does GPLv3 prohibit DRM?
•Does GPLv3 require that voters be able to modify the software running in a voting machine?
•Does GPLv3 have a “patent retaliation clause”?
•In GPLv3 and AGPLv3, what does it mean when it says “notwithstanding any other provision of this License”?
•In AGPLv3, what counts as “ interacting with [the software] remotely through a computer network?”
•How does GPLv3's concept of “you” compare to the definition of “Legal Entity” in the Apache License 2.0?
•In GPLv3, what does “the Program” refer to? Is it every program ever released under GPLv3?
•If some network client software is released under AGPLv3, does it have to be able to provide source to the servers it interacts with?
•For software that runs a proxy server licensed under the AGPL, how can I provide an offer of source to users interacting with that code?
Using GNU licenses for your programs
•How do I upgrade from (L)GPLv2 to (L)GPLv3?
•Could you give me step by step instructions on how to apply the GPL to my program?
•Why should I use the GNU GPL rather than other free software licenses?
•Why does the GPL require including a copy of the GPL with every copy of the program?
•Is putting a copy of the GNU GPL in my repository enough to apply the GPL?
•Why should I put a license notice in each source file?
•What if the work is not very long?
•Can I omit the preamble of the GPL, or the instructions for how to use it on your own programs, to save space?
•How do I get a copyright on my program in order to release it under the GPL?
•What if my school might want to make my program into its own proprietary software product?
•I would like to release a program I wrote under the GNU GPL, but I would like to use the same code in nonfree programs.
•Can the developer of a program who distributed it under the GPL later license it to another party for exclusive use?
•Can the US Government release a program under the GNU GPL?
•Can the US Government release improvements to a GPL-covered program?
•Why should programs say “Version 3 of the GPL or any later version”?
•Is it a good idea to use a license saying that a certain program can be used only under the latest version of the GNU GPL?
•Is there some way that I can GPL the output people get from use of my program? For example, if my program is used to develop hardware designs, can I require that these designs must be free?
•Why don't you use the GPL for manuals?
•How does the GPL apply to fonts?
•What license should I use for website maintenance system templates?
•Can I release a program under the GPL which I developed using nonfree tools?
•I use public key cryptography to sign my code to assure its authenticity. Is it true that GPLv3 forces me to release my private signing keys?
•Does GPLv3 require that voters be able to modify the software running in a voting machine?
•The warranty and liability disclaimers in GPLv3 seem specific to U.S. law. Can I add my own disclaimers to my own code?
•My program has interactive user interfaces that are non-visual in nature. How can I comply with the Appropriate Legal Notices requirement in GPLv3?
Distribution of programs released under the GNU licenses

•Can I release a modified version of a GPL-covered program in binary form only?
•I downloaded just the binary from the net. If I distribute copies, do I have to get the source and distribute that too?
•I want to distribute binaries via physical media without accompanying sources. Can I provide source code by FTP instead of by mail order?
•My friend got a GPL-covered binary with an offer to supply source, and made a copy for me. Can I use the offer to obtain the source?
•Can I put the binaries on my Internet server and put the source on a different Internet site?
•I want to distribute an extended version of a GPL-covered program in binary form. Is it enough to distribute the source for the original version?
•I want to distribute binaries, but distributing complete source is inconvenient. Is it ok if I give users the diffs from the “standard” version along with the binaries?
•Can I make binaries available on a network server, but send sources only to people who order them?
•How can I make sure each user who downloads the binaries also gets the source?
•Does the GPL require me to provide source code that can be built to match the exact hash of the binary I am distributing?
•Can I release a program with a license which says that you can distribute modified versions of it under the GPL but you can't distribute the original itself under the GPL?
•I just found out that a company has a copy of a GPL'ed program, and it costs money to get it. Aren't they violating the GPL by not making it available on the Internet?
•A company is running a modified version of a GPL'ed program on a web site. Does the GPL say they must release their modified sources?
•Is use within one organization or company “distribution”?
•If someone steals a CD containing a version of a GPL-covered program, does the GPL give him the right to redistribute that version?
•What if a company distributes a copy as a trade secret?
•Do I have “fair use” rights in using the source code of a GPL-covered program?
•Does moving a copy to a majority-owned, and controlled, subsidiary constitute distribution?
•Can software installers ask people to click to agree to the GPL? If I get some software under the GPL, do I have to agree to anything?
•I would like to bundle GPLed software with some sort of installation software. Does that installer need to have a GPL-compatible license?
•Does a distributor violate the GPL if they require me to “represent and warrant” that I am located in the US, or that I intend to distribute the software in compliance with relevant export control laws?
•The beginning of GPLv3 section 6 says that I can convey a covered work in object code form “under the terms of sections 4 and 5” provided I also meet the conditions of section 6. What does that mean?
•My company owns a lot of patents. Over the years we've contributed code to projects under “GPL version 2 or any later version”, and the project itself has been distributed under the same terms. If a user decides to take the project's code 
(incorporating my contributions) under GPLv3, does that mean I've automatically granted GPLv3's explicit patent license to that user?
•If I distribute a GPLv3-covered program, can I provide a warranty that is voided if the user modifies the program?
•If I give a copy of a GPLv3-covered program to a coworker at my company, have I “conveyed” the copy to that coworker?
•Am I complying with GPLv3 if I offer binaries on an FTP server and sources by way of a link to a source code repository in a version control system, like CVS or Subversion?
•Can someone who conveys GPLv3-covered software in a User Product use remote attestation to prevent a user from modifying that software?
•What does “rules and protocols for communication across the network” mean in GPLv3?
•Distributors that provide Installation Information under GPLv3 are not required to provide “support service” for the product. What kind of “support service” do you mean?
Using programs released under the GNU licenses when writing other programs
•Can I have a GPL-covered program and an unrelated nonfree program on the same computer?
•Can I use GPL-covered editors such as GNU Emacs to develop nonfree programs? Can I use GPL-covered tools such as GCC to compile them?
•Is there some way that I can GPL the output people get from use of my program? For example, if my program is used to develop hardware designs, can I require that these designs must be free?
•In what cases is the output of a GPL program covered by the GPL too?
•If I port my program to GNU/Linux, does that mean I have to release it as free software under the GPL or some other free software license?
•I'd like to incorporate GPL-covered software in my proprietary system. I have no permission to use that software except what the GPL gives me. Can I do this?
•If I distribute a proprietary program that links against an LGPLv3-covered library that I've modified, what is the “contributor version” for purposes of determining the scope of the explicit patent license grant I'm making—is it just the 
library, or is it the whole combination?
•Under AGPLv3, when I modify the Program under section 13, what Corresponding Source does it have to offer?
•Where can I learn more about the GCC Runtime Library Exception?
Combining work with code released under the GNU licenses
•Is GPLv3 compatible with GPLv2?
•Does GPLv2 have a requirement about delivering installation information?
•How are the various GNU licenses compatible with each other?
•What is the difference between an “aggregate” and other kinds of “modified versions”?
•Do I have “fair use” rights in using the source code of a GPL-covered program?
•Can the US Government release improvements to a GPL-covered program?
•Does the GPL have different requirements for statically vs dynamically linked modules with a covered work?
•Does the LGPL have different requirements for statically vs dynamically linked modules with a covered work?
•If a library is released under the GPL (not the LGPL), does that mean that any software which uses it has to be under the GPL or a GPL-compatible license?
•You have a GPL'ed program that I'd like to link with my code to build a proprietary program. Does the fact that I link with your program mean I have to GPL my program?
•If so, is there any chance I could get a license of your program under the Lesser GPL?
•Using a certain GNU program under the GPL does not fit our project to make proprietary software. Will you make an exception for us? It would mean more users of that program.
•If a programming language interpreter is released under the GPL, does that mean programs written to be interpreted by it must be under GPL-compatible licenses?
•If a programming language interpreter has a license that is incompatible with the GPL, can I run GPL-covered programs on it?
•If I add a module to a GPL-covered program, do I have to use the GPL as the license for my module?
•When is a program and its plug-ins considered a single combined program?
•If I write a plug-in to use with a GPL-covered program, what requirements does that impose on the licenses I can use for distributing my plug-in?
•Can I apply the GPL when writing a plug-in for a nonfree program?
•Can I release a nonfree program that's designed to load a GPL-covered plug-in?
•I'd like to incorporate GPL-covered software in my proprietary system. I have no permission to use that software except what the GPL gives me. Can I do this?
•I'd like to incorporate GPL-covered software in my proprietary system. Can I do this by putting a “wrapper” module, under a GPL-compatible lax permissive license (such as the X11 license) in between the GPL-covered part and the 
proprietary part?
•Can I write free software that uses nonfree libraries?
•Can I link a GPL program with a proprietary system library?
•What legal issues come up if I use GPL-incompatible libraries with GPL software?
•I'm writing a Windows application with Microsoft Visual C++ and I will be releasing it under the GPL. Is dynamically linking my program with the Visual C++ runtime library permitted under the GPL?
•I'd like to modify GPL-covered programs and link them with the portability libraries from Money Guzzler Inc. I cannot distribute the source code for these libraries, so any user who wanted to change these versions would have to obtain 
those libraries separately. Why doesn't the GPL permit this?
•If license for a module Q has a requirement that's incompatible with the GPL, but the requirement applies only when Q is distributed by itself, not when Q is included in a larger program, does that make the license GPL-compatible? Can 
I combine or link Q with a GPL-covered program?
•In an object-oriented language such as Java, if I use a class that is GPL'ed without modifying, and subclass it, in what way does the GPL affect the larger program?
•Does distributing a nonfree driver meant to link with the kernel Linux violate the GPL?
•How can I allow linking of proprietary modules with my GPL-covered library under a controlled interface only?
•Consider this situation: 1) X releases V1 of a project under the GPL. 2) Y contributes to the development of V2 with changes and new code based on V1. 3) X wants to convert V2 to a non-GPL license. Does X need Y's permission?
•I have written an application that links with many different components, that have different licenses. I am very confused as to what licensing requirements are placed on my program. Can you please tell me what licenses I may use?
•Can I use snippets of GPL-covered source code within documentation that is licensed under some license that is incompatible with the GPL?
Questions about violations of the GNU licenses
•What should I do if I discover a possible violation of the GPL?
•Who has the power to enforce the GPL?
•I heard that someone got a copy of a GPL'ed program under another license. Is this possible?
•Is the developer of a GPL-covered program bound by the GPL? Could the developer's actions ever be a violation of the GPL?
•I just found out that a company has a copy of a GPL'ed program, and it costs money to get it. Aren't they violating the GPL by not making it available on the Internet?
•Can I use GPLed software on a device that will stop operating if customers do not continue paying a subscription fee?
•What does it mean to “cure” a violation of GPLv3?
•If someone installs GPLed software on a laptop, and then lends that laptop to a friend without providing source code for the software, have they violated the GPL?
•Suppose that two companies try to circumvent the requirement to provide Installation Information by having one company release signed software, and the other release a User Product that only runs signed software from the first 
company. Is this a violation of GPLv3?

Can I do…?
NO!
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Virality

GPL
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IN 2003 Cisco bought LinksysSoon after purchase emerged that the outsourcee used GPL codeFSF sued in 2008; in 2009 Cisco had to make all source code public.
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Most businesses won’t touch GPL with a bargepole.



MIT

GPL v2

Apache
GPL v3

BSD
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Torvalds doesn’t fully agree with Stallman



”Software 
wants to be 

free!”

”Software 
developers
like to be 

paid!”
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Stallman: developers can be paid for other things—e.g. by the first customer, for improvements





Who pays for Open Source?



Intel 
13%

Red Hat
8%

Volunteer
8%

Unknown 
7%

Linaro 
4%

Samsung 
4%

SUSE 
3%

IBM 
3%

Consultants 
2%

Other 
companies

48%

CONTRIBUTORS TO LINUX

Volunteers are
significant, but

a minority

Linux is not the 
main business 

for most



Sugar daddies



”Publicly funded software ought
to be open source”

Presentatör
Presentationsanteckningar
Maximize happiness!Typical taxpayer: your granny. How keen is she to run research software on her computer? Economic benefit!



What are your
exploitation plans?

Did you patent it?

Open source? Who’s
using it?

How big is your
developer community?

Who will maintain it 
when our funding

ends?



What open source licence should
research software use?



Funding open source

TexPointvs



…
> 3000 18
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Largest supplier of support for GNU Octave.Next largest is one person—the original developer!There is a problem in resourcing smaller OS projects.



Open vs closed source
Open source NoSQL

database used e.g. in the 
health service

Commercial support

Presentatör
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Compare these messages—different in order! Reflects willingness to pay insurance to avoid the problem.
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ONE PERSON is employed to work full time on Open SSL!



Presentatör
Presentationsanteckningar
Implementing something the second time is easier.OSS owes proprietary software a debt, rarely acknowledged.





What is spam, really?

100000 identical copies?

Unsolicited mail?

>100 MB?

Presentatör
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Could be a newsletter that everyone is looking forward to.Could be an old friend getting in touch.Could be someone delivering a high res photograph.



Ludwig Wittgenstein

Philosophical Investigations:
Many common language terms do not lend 
themselves to analysis in terms of necessary and 
sufficient conditions. The meaning of terms such as 
“game” or “chair” are resistant to analysis in terms of 
necessary and sufficient conditions and yet are 
perfectly useful terms.



Presentatör
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I don’t care what Wittgenstein thought about chairs: if you can define spam, write a spam filter! How do you know if your definition is correct? Evaluate on human subjects!Did I find out what spam was? No!



Do rules even make sense?

Rule based
spam 

filtering

Machine
learning

based spam 
filtering

vs

Presentatör
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ML has been more successful.If you think a feature might be important, train a neural network and see if it is!
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Bunch of theories—thought constructs. I want to know: which one is right! And above all… how can we verify that?
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Ethics is hard to formalizeHow will we ensure next version of Tay doesn’t learn to hate?



Presentatör
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And yet we are building autonomous systems that will need to make ethical choices. How are we going to do it?
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