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Open Source



Disclaimer

Every single word | say, represents the official position of Open Analytics...



‘hacker culture’

In the beginning there were...



‘hacker culture’

.. Real Programmers.

- thick glasses, white socks, read science-fiction

- played with technology and invented programming tools for fun

- 1961 MIT, Stanford, Carnegie-Mellon (Al and computer science research)
- 1969 ARPAnet: cross—net collaborations across US

- rise of UNIX (1973) and C programming language (1972)

- e.g. Jargon File, later published as Hacker’s Dictionary



1979

Richard Stallman joins the Al research lab at MIT

BSc in Physics, starts work as an operating system programmer

- time bombs in markup language (US Copyright Act of 1976 - software becomes copyrightable)

Stallman wrote his own: Texinfo



Texinfo

texi2dvi --pdf

External Tools Configurations
Create, manage, and run configurations
Runa tool chain to compile Sweave documents (LaTeX+R).

|
B BEX B Name:  sweave-pdf
filter text Main |# 1) R-Weave [$% 2) Produce Output| & 3) Preview| &1 Common
% Ant Build Produce Output:
@Document Viewer [statE | 1O

» Q.Program

In:
» faRCMD Tools

R-Weave Result / Custom (tex)
- out: Format:
~ [ Sweave Document Proces

[ knitr-pdf File:
& knitr-pdf
[ latex-pdf Processing Operation
% latex-pdf

s cemepr

nable in complete run
Pl ~ | File extension (out_file_ext): | pdf

${file_name_base}.s{out_file_ext}

(relative to working directory)
Run R commands in active R console
& sweave-pdf

R code to submit:
EhView Latex Document tools::texi2dvi(file = "${resource loc}", pdf = TRUE) N
~ [# wikitext+R Document Pr¢ —

[® rmd-auto
[® rmd-auto
 rmd-pdf
& rmd-pdf

Filter matched 36 of 36 items

RMS called it a ‘crime against humanity’



1980

new laser printer, access to source code refused
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previous printer: modified source: message when printer jam, message when job done
software / recipe analogy

scientific collaboration vs. rise of proprietary software, proprietary UNIX



1983

GNU project in september 1983
GNU: Gnu's not unix - recursive acronym (cf. hacker culture)
UNIX philosophy:

- small is beautiful

- make each program do one thing well

- make every program a filter etc.

head /var/log/syslog | awk '{print $4}' | sort | uniq -c | sort -rn

GNU implemented one tool at a time

QA




1985

- FSF - https://www.fsf.org/
- founded in 1985 by Richard Stallman (‘RMS’, Saint IGNUcius)

- worked a.o. on (Church of) emacs

- goal: promote the ideals of free software

free as in free beer vs. free as in free speech

FREE SOFTWARE

F O UNDAT


https://www.fsf.org/
https://www.fsf.org/

Fundamental Freedoms

formalized his experience (1986)

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

 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 your neighbor (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.



Linux

- Linus Torvalds, the guy who created Git

- Swedish speaking minority in Finland

- classic geek in childhood

- 2nd year of computer science at university: gets a course on C programming and on UNIX

- "l want this at home too”

- did not have any C nor UNIX experience, but started work




Linux — original usenet post on os.unix.minix

B Linus Benedict Torvalds

A
~l

Hello everybody out there using minix -

I'm doing a (free) operating system (just a hobby, won't be big and
professional like gnu) for 386(486) AT clones. This has been brewing
since april, and is starting to get ready. I'd like any feedback on
things people like/dislike in minix, as my OS resembles it somewhat
(same physical layout of the file-system (due to practical reasons)
among other things).

I've currently ported bash(1.08) and gcc(1.40), and things seem to work.
This implies that I'll get something practical within a few months, and

I'd like to know what features most people would want. Any suggestions
are welcome, but | won't promise I'll implement them :-)

Linus (torv...@kruuna.helsinki.fi)

PS. Yes - it's free of any minix code, and it has a multi-threaded fs.
Itis NOT protable (uses 386 task switching etc), and it probably never
will support anything other than AT-harddisks, as that's all | have :-(.



Linux

1992: LINUX is obsolete (Andy Tanenbaum, author of handbook on OS design and minix)

“would have failed my course”

1993: bitten by a ferocious penguin in Canberra Zoo while traveling to Linux.Conf.Au. Contracted
‘penguinitis’ (fixation by flightless fat waterfowl)

1996: Tux

TS,
COPL DI DD DDI DD DDDID D5
DIDIPDIPIDIDDIPD DD,
b s s s b s s b s s s s s s s s s s s s b e

From personal OS to 96.3% of the world’s servers.



The Cathedral and the Bazaar

- Eric S. Raymond (ESR), hacker worked a.o. on GNU tools

- paper first presented Linux Kongress in 1997 (CatB), then presented at Perl conference

- analysis of Linux’ development model, application to fetchmail (which ESR authored)



The Cathedral and the Bazaar

quiet, reverent, cathedral vs. babbling bazaar of different agendas and approaches

- develop software with the entire world, cf. nascent internet (WWW - 1989)
- “release early, release often”

- parallellize debugging / bug fixing

- recognize good ideas people have

- communication skills (‘world domination’)

Linus’s law: “given enough eyeballs, all bugs are shallow”

& THE BAZAAR

MUSINGS ON LINUX AND OPEN SOURCE
BY AN ACCIDENTAL REVOLUTIONARY

ERIC S. RAYMOND

WITH A FOREWORD BY BOB YOUNG, CHAIRMAN & CEO OF RED HAT, INC.



Browser wars

Browser Wars
100%

90%

80%
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[]others (Opera, Safari, PSP...)
20% [l Firefox, Mozilla, Camino, etc.
Bl Netscape classic
10% . Internet Explorer for Windows

0% !
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
‘browser wars":

- first browser war: |E vs. Netscape Navigator (1995-2001)

- second browser war: |E vs. Firefox vs. Google Chrome (2004-2017)



Netscape

- CatB not only insightful essay, but also highly influential

- attended talk on CatB and reported to management of Netscape

- January 1998: announcement of a source code release for Navigator
- open sourcing of Netscape, became Mozilla, became Firefox

Netscape Public License, later Mozilla Public License (MPL)



open source (the word)

- concern that conservative business people were put off
- afraid freedom pitch would stall development of Linux in the business world (vs. academic world)

- moral arguments, rather than pragmatic ones, alienate potential allies and hurt the end goal of
removing code secrecy

- cf. veil of ignorance (John Rawls) vs. ignore half a century of economics

- meetings following Netscape’s announcement with ESR and a.o. Christine Peterson (February 3,
1998)




OSI

- The Open Source Initiative, founded by ESR and Bruce Perens in February 1998

open source
initiative®

- OSI defines open source as a “development method for software that harnesses the power of
distributed peer review and transparency of process. The promise of open source is better quality,
higher reliability, more flexibility, lower cost, and an end to predatory vendor lock-in"

Maintains the open source definition (Bruce Perens), approves licenses (‘OSI| Approved Licenses’)

RMS: “Open source is a development methodology; free software is a social movement.”


https://opensource.org/osd
https://opensource.org/osd

FOSS, FLOSS and other terminology

- FOSS

- Libre Software alternative for Free Software, hence FLOSS
- freeware: free, typically with all features, but proprietary
- shareware: proprietary: share with limited features

- freemium software: proprietary, but free except for version with real features




Licenses

copyleft
‘hack’ to use copyright law against itself:

usually: used to protect your work
here: use to tell what can be done with it in order to enforce user freedom (reciprocal)

redistribution and derivative works must be released under a free license

has its own symbol:

On June 1, 2001, Microsoft CEO Steve Ballmer said “Linux is a cancer that attaches itself in an
intellectual property sense to everything it touches.”



GPL

- GNU General Public license

- computer scientist with long beard that writes software license
- 1989 (v1), 1991 (v2), 2007 (v3)

- Rreleased under GPL (thanks Martin Maechler!!)

- Linux kernel released under GPL

- gcc GNU compiler collection

GEL

Free Software

Free as in Freedom




Cygnus

- nothing wrong with making money with software; even hints as part of manuals: paid support
- very first company to provide support for GNU software

- founded by authors on GNU c++ compiler, GNU debugger etc.

- Cygnus solutions (originally Cygnus support) - magnum, wingnut, lugnut, etc.

- Cygwin (port of GNU and POSIX layer for M$ Windows)

- merged into RedHat in 1999-2000

CyEnus

GUWERPPRNT A oror Aoz~ -



Internet

- more applications offered over the net (web application providers, 'Saa$S’)

- Affero Inc. company that wanted a GPL-like license for its e-learning platform: Affero General Public
License

- close collaboration with FSF (a.o. Eben Moglen)
GNU Affero Public License (2000 - 2007)

- GPL: distribute software and get source code of modified versions that are distributed

- AGPL: run software over a network and still get source code of changes



Cloud era

- The cloud is just someone else’s computers.
- Basic services like VMs, blob storage, file systems (2002: AWS, 2006: S3, EC2)

- Ever expanding: currently about 200 services.

Cloud computing with AWS

Amazon Web Services (AWS) is the world's most comprehensive and broadly
adopted cloud, offering over 200 fully featured services from data centers
globally. Millions of customers—including the fastest-growing startups, largest
enterprises, and leading government agencies—are using AWS to lower costs,
become more agile, and innovate faster.

Sign In to the Console

Questions about getting started with AWS? Connect with an expert »




Server Side Public License

Example: database services: many users turn to cloud vendors for running databases
Cloud vendors take open source software and package it as a service
* not appreciated by venture capitalists, MongoDB introduced SSPL, “fauxpen” source license

- example followed by other projects ElasticSearch, Redis

- release the entirety of their source code, including all software, APls, and other software that would be
required for a user to run an instance of the service themselves, under the SSPL.

- forks of the projects e.g. OpenSearch = ElasticSearch but by Amazon



BRRN 5+ BOKE- B

relnvent =& BAAE EN X TR SEWEMSE  AWS Marketplace B &R RREZEE Q

BEXR  hRE -
R: https:/shiny.rstudio.com/gallery/covid19-tracker.html

7£ Shiny (YRR RIZHESERIEE, MSHIIE. Z Shiny #1EXH. Shiny AMAELEE. EF SSL NRLER. FROEEHE. NAKRAEIRNRSINE? MNESKIHERN
HERE? MAKMSEHRARNANZE? XERRHEFAFETHEARZHBRHRNEWE Shiny EF-FIREE T RANRER.

ShinyProxy{&7¥

Open Analytics 7 Shiny FFRIRASBIEATNEEZ EFF R T ShinyProxy, RIET —RYIT BRIERIFIE, MSHIIEMER. TLS il Shiny NARFARBURSHEAZFE, B
ShinyProxy 2EF Apache ¥ a]#J100%FFRBIE. ShinyProxy FiltfERM AR B Java 1222 Spring Boot k5 WebR FAREFHIBFIAIE. SiU%/GiH Shiny AKAEMNER, G
ET Docker AR EEITHE T R LAHK Shiny .

WIERE B ETE ZFREY Shiny 3%

¢ Shiny

by RStudio

€ spring




Permissive licenses

- derivative works
- licenses
- BSD
- MIT
- Apache 2.0
- opens door for open core
- real features require ‘enterprise edition’, 'pro version’ etc.
- synonym for crippleware

* open core is for beeeeeeeeeeeeeeeeeeeeeeeep



Statistical Computing and Al



Timeline of Statistical Computing and Al

| have a data.frame in R with columns "Event” and "Date". 'Event’
contains character strings, and the 'Date’ column contains years. Can
you produce R code that will visualize this as a timeline plot?

® Certainly! Here's how you can create a timeline plot in R using the ggplot2 package. Assuming your
data frame is named df with columns Event (character strings) and Date (years), you can visualize

it as a timeline using the following code.

First, install and load the necessary packages:

install.packages(

install.packages(

library(ggplot2)

library(ggrepel)




Timeline of Statistical Computing and Al

Event Timeline

hacker culture

1960

arpanet

RMS joins Al research lab GNU project

US Copyright Act

w laser printer

1980

AGPLv3 Python 3.0

NumPy

Year

2000

GH

Pandas
_v3

siee

knitr

open source SDG (UN)

2020



Timeline of Statistical Computing and Al

FOSS

hacker culture-1961
GNU project{’|983

Free Software Foundation—-1985
formalization freedomsﬁ19‘86 A%PPLLX;: 2007

Cygnus Solutions-~
GPL v1-— 1989
GPL V2»Iﬁ
first release of Linu><"'E~(ﬂ
"Linux is obsolete” <1992
penguin bite—{1993

arpanet-{1969

Tux—+1996

The Cathedral and the Bazaar

US Copyright Act-{1976 open source (the word)- 1997 MongoDEHZO_'I 8

Netscape Navigator announcement—{1998
Open Source Institute”
RMS joins Al research lab—{1979 open source SDG (UN)—2021

new laser printer-{1980
AGPLv1-2002



FOSS +R

hacker culture— 1961

arpanet—1969

US Copyright Act-{1976

RMS joins Al research lab—{1979

new laser printer-{1980

FOSS + R

2003 }-R Foundation founded
GNU project-{1983 2004 first useR in Vienna

Free Software Foundation-{1985

GPLvV3

formalization freedoms—1986 AGPLY3 2007
GPL v1
Cygnus Solutions 1989
first release of Linux 1991 2012 —knitr

GPL v2
"Linux is obsolete”-1992 R as research project NZ

penguin biteﬁrst binary version of R on statlib 2014 rmarkdown
2015-R Consortium
R released under GPL 2.0 new R logo
Tuxmailing lists formed

R core group formed

The Cathedral and the Bazaar 1997 CRAN ot MongoDB-2018

Open Source Institute

Netscape Navigator announcement—{1998-R package definition

open source (the word)“[1999 R-project.org
DSC in person
2000/-R 1.0.0 open source SDG (UN)-{2021

AGPLv1-2002Sweave



FOSS + Python

FOSS + Python

hacker culture— 1961
GNU project-1983
Free Software Foundation-{1985 2006 -NumPy
formalization freedoms—1986 AGGPPLLX; 2007
Python 3.0
2008 —-Pandas
GPL vl 1989 2010} Sci-kit learn

Cygnus Solutions

arpanet—1969

first release of Linux 1997}-Python first release

GPL v2
"Linux is obsolete” 1992
penguin bite1993 2014 -)upyter notebook
1994 }Python 1.0 2015} Tensorflow
2016PyTorch
Tux—1996
US Copyright Act-{1976 The Cathedral and the Balzaar 1997 MongoDB-{2018
Open Source Institute
Netscape Navigator announcement—{1998 2019 Tensorflow 2.0
open source (the word)
RMS joins Al research lab—{1979 2000/Python 2.0 open source SDG (UN)—2021

new laser printer-{1980

AGPLv1-2002[first SciPy workshop



FOSS + Julia

FOSS + Julia

hacker culture— 1961

GNU project—1983

Free Software Foundation-{1985
formalization freedoms—1986

GPL V1
Cygnus Solutions

1989

arpanet—1969

first release of Linux
GPL v2 1991

"Linux is obsolete” <1992

penguin bite-{1993

Tux—1996
The Cathedral and the Bazaar

Open Source Institute
Netscape Navigator announcement 1998

—_
O
O
~

US Copyright Act-{1976

open source (the word)

RMS joins Al research lab—{1979
new laser printer-{1980
AGPLv1-2002

GPLvV3
AGPLv3

2007

2009 —Julia work started

2012 }ulia website

2014 —first JuliaCon
20715 )ulia Computing, Inc.

MongoDB—2018}-Julia 1.0

open source SDG (UN)

2021



Status

- mature ecosystems that cover the entire data science space
- good interoperability, you can be multilingual to solve problems

* the problem is solved and my talk is useless

R is GPL (free software, copyleft)
Python PFSL (permissive, GPL compatible)

- Julia (MIT, permissive) - cf. supra



Openwashing in Statistical Computing

greenwashing translated to open source software

Julia: great initiative and ecosystem, but open core aftertaste (Julia Computing Inc, proprietary
extensions by inventors of language)

Posit (formerly RStudio): ‘open source data science’, all of their products are closed source

started off with RStudio (open core), next generation Positron: fauxpen source license, Elastic 2.0
(‘source available license’)

bp

And, not or




Openwashing in Al

- OpenAl: nothing more closed than OpenAl (“Micro$oft Al Labs")

- openness being used as way to increase market share: post by Mark Zuckerberg: “Open Source Al is
the Path Forward” (July 2024)

* no way to recreate the model: not open source

- OSl initiative set to define open source Al, currently running into the wall



Meta

QO Meta Shop v Our technologies v Aboutus v Build with us v

< Backto Newsroom

Meta

Open Source Al Is the Path

Forward

July 23,2024
By Mark Zuckerberg, Founder and CEO

In the early days of high-performance computing, the major tech
companies of the day each invested heavily in developing their own
closed source versions of Unix. It was hard to imagine at the time that any
other approach could develop such advanced software. Eventually
though, open source Linux gained popularity - initially because it allowed
developers to modify its code however they wanted and was more
affordable, and over time because it became more advanced, more
secure, and had a broader ecosystem supporting more capabilities than
any closed Unix. Today, Linux is the industry standard foundation for both
cloud computing and the operating systems that run most mobile
devices - and we all benefit from superior products because of it.

| believe that Al will develop in a similar way. Today, several tech



Echos

X datacamp

With open-source LLM, researchers have more chances to know about this information,
CONTENTS which can open the door for new improvements designed to reduce the environmental

footprint of Al.
Benefits of Using Open-
Source LLMs
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Conclusion
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Most top players in the LLM space have opted to build their LLM behind closed doors.



OSI Open Source Al

Q)

open source
initiative®

About Open Source Al Open Source Definition Licenses Blog

What is Open Source Al

When we refer to a “system,” we are speaking both broadly about a fully functional
structure and its discrete structural elements. To be considered Open Source, the
requirements are the same, whether applied to a system, a model, weights and
parameters, or other structural elements.

An Open Source Al is an Al system made available under terms and in a way that
grant the freedoms! to:

¢ Use the system for any purpose and without having to ask for permission.

¢ Study how the system works and inspect its components.
¢ Modify the system for any purpose, including to change its output.

¢ Share the system for others to use with or without modifications, for any

purpose.

These freedoms apply both to a fully functional system and to discrete elements of
a system. A precondition to exercising these freedoms is to have access to the
preferred form to make modifications to the system.

Prc



Open Source Al

data(cars) # speed in mph, distance in feet
linearModel <- 1lm(dist ~ speed, data = cars)
coef(linearModel)

## (Intercept) speed
## -17.579095 3.932409

predict(linearModel, newdata = data.frame(speed = 150), type = "response")

## 1
## 572.2822



OSI Open Source Al Checklist

®

open source
initiative®

About Open Source Al

Table of default required components

Required components Legal frameworks

Data

Open Source Definition

At least one of these data components is
required, in decreasing order of
importance

- Datasets

Available under OSD-compliant license

- Research paper

Available under OSD-compliant license

- Technical report

Available under OSD-compliant license

- Data card

Available under OSD-compliant license

Code

All of these components are required

- Data pre-processing

Available under OSl-approved license

- Training, validation and testing

Available under OSl-approved license

- Inference

Available under OSl-approved license

- Supporting libraries and tools

Available under OSl-approved license

Model

Licenses



Conclusion



What are you doing?

- You want full control, full transparency and reproducibility: you want the source
- You publish under open source license whatever can be useful to other people
- You enter precompetitive collaborations to build open source tooling together

- You do nonclinical statistics and Al the GNU way

- You help your neighbour...




Questions?

tobias.verbeke@openanalytics.eu


mailto:tobias.verbeke@openanalytics.eu
mailto:tobias.verbeke@openanalytics.eu

Happy hacking!



