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Short Bio: Morane Gruenpeter

Goal: Building the Semantic Web of Free and Open Source So�ware

1999-2011 Harpist

2012-2015 Licence in Computer Science CNAM

2015-2017 Master STL - M2 R&D UPMC

2017 Internship So�ware Heritage (SWH)

2018-2019 European project EU2020 CROSSMINER (on SWH team)

2020-2022 European project FAIRsFAIR (on SWH team)

Working groups for Open Science and digital preservation

the Research Data Alliance’s So�ware Source Code Interest Group (SSC IG),

the FORCE11’s So�ware Citation Implementation Working Group (SCI WG),

the joint RDA & FORCE11 So�ware Identification Working Group (SCID WG)

WikiData for Digital Preservation initiative (WikiDigi).
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Goals today

Terminology

understand terminology around so�ware and source code

History

a few elements to grasp recent and not so recent evolutions

Society

so�ware as a key to view society

review initiatives working on so�ware preservation
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So�ware is all around us

Apollo 11 Guidance Computer (~60.000 lines), 1969

"When I first got into it, nobody knew what it was that we
were doing. It was like the Wild West." Margaret Hamilton

The World Wide Web, 1989, at CERN on a NeXT machine

“When somebody has learned how to program a
computer . . . You’re joining a group of people who can do
incredible things. They can make the computer do
anything they can imagine.”

From An Insight, An Idea with Tim Berners-Lee (2013)
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So�ware terminology

What is so�ware ?

Image taken from from reddit - ProgrammerHumor
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https://www.reddit.com/r/ProgrammerHumor/comments/70fump/programming_is_magic/


So�ware definition

Encyclopædia Britannica

“So�ware, instructions that tell a computer what to do. So�ware comprises the entire
set of programs, procedures, and routines associated with the operation of a computer
system. The term was coined to di�erentiate these instructions from hardware—i.e., the
physical components of a computer system.” link

So�ware as a concept

so�ware project / entity

the creators and the community
around it

So�ware artifact
the binaries for di�erent environments

the so�ware source code for each
version
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This is so�ware?

What about so�ware source code ?

Morane Gruenpeter www.so�wareheritage.org November 30th, 2020 7 / 31



Outline

1 Introduction

2 The knowledge is in the source code !

3 So�ware Heritage: the universal source code archive

4 The Paris call: So�ware Source Code is our Heritage

5 Strategies for archiving

6 So�ware preservation and ethics

Morane Gruenpeter www.so�wareheritage.org November 30th, 2020 8 / 31



The knowledge is in the source code!

“The source code for a work means the preferred form of the work for
making modifications to it." GPL Licence

Hello World

Program (excerpt of binary)

4004e6: 55
4004e7: 48 89 e5
4004ea: bf 84 05 40 00
4004ef: b8 00 00 00 00
4004f4: e8 c7 fe ff ff
4004f9: 90
4004fa: 5d
4004fb: c3

Program (source code)

/* Hello World program */

#include<stdio.h>

void main()
{

printf("Hello World");
}
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Source code is special

Executable and human readable knowledge copyright law

“Programs must be wri�en for people to read, and only incidentally for machines to execute.”
Harold Abelson

So�ware evolves over time
projects may last decades

the development history is key to its understanding

Complexity

millions of lines of code
large web of dependencies

easy to break, di�icult to maintain

sophisticated developer communities

python3-matplotlib

python3-dateutil

python3-six

(>= 1.4)

python3:any

python-matplotlib-data

(>= 3.0.2-2)

python3-pyparsing

(>= 1.5.6)

libjs-jquery

libjs-jquery-ui

python3-numpy

(>= 1:1.14.3)

python3

(<< 3.8) (>= 3.7~)

python3-numpy-abi9

python3-cycler

(>= 0.10.0)

python3-kiwisolver

libfreetype6

(>= 2.2.1)

libpng16-16

(>= 1.6.2-1)

python3-pil

python3-tk

(>= 1.5)

(>= 3.2~)

tzdata

[python3] [python3]

{debconf} debconf-2.0

(>= 0.5)

[debconf] {cdebconf}

fonts-lyx ttf-bitstream-vera

(>= 3.3.2-2~)

jquery javascript-common

(>= 1.7)

(<< 3.8)(>= 3.7~)python3.7:any

libblas3 libblas.so.3

liblapack3 liblapack.so.3python3-pkg-resources

python3-minimal

(= 3.7.3-1)

python3.7

(>= 3.7.3-1~) libpython3-stdlib

(= 3.7.3-1)

python3.7-minimal

(>= 3.7.3-1~)

{dpkg} install-info

(>= 1.13.20)

libpython3.7-minimal

(= 3.7.3-2)

libexpat1

(>= 2.1~beta3)

libssl1.1

(>= 1.1.1)

libpython3.7-stdlib

(>= 0.5)

(= 3.7.3-2)

mime-support

libbz2-1.0

liblzma5

(>= 5.1.1alpha+20120614)

libdb5.3 libffi6

(>= 3.0.4)

libmpdec2 libncursesw6

(>= 6)

libtinfo6

(>= 6) libreadline7

(>= 7.0~beta)

libsqlite3-0

(>= 3.7.15)

libuuid1

(>= 2.20.1)

bzip2file xz-utils

(= 1.0.6-9)

libmagic1

(= 1:5.35-4)

libmagic-mgc

(= 1:5.35-4)

(>= 5.2.2)xz-lzma

(= 6.1+20181013-2)

libgpm2

(>= 6)

readline-common

(>= 1.15.4)

libreadline-common

(>= 1.16.1)

uuid-runtime

(>= 2.25-5~) (>= 2.31.1)

adduserlibsmartcols1

(>= 2.27~rc1)

libsystemd0

(>= 0.5)

passwd

(>= 5.1.1alpha+20120614)

libgcrypt20

(>= 1.8.0)

liblz4-1

(>= 0.0~r122)

libgpg-error0

(>= 1.25)

libgpg-error-l10n

(= 3.7.3-2)

(= 3.7.3-2)

(>= 3.7.3-1~)

[python3.7] [python3.7]

libgfortran5

(>= 8)

libquadmath0

(>= 4.6) ...

-6-

gcc-9-base

(= 9-20190428-1)

(>= 4.6)

(= 9-20190428-1)

(>= 8)

(>= 4.6)

...

-3-

(>= 3.3.2-2~) (<< 3.8)(>= 3.6~)

(>= 1.6.2-1)

(<< 3.8) (>= 3.7~)

(>= 2.2.1)

[mime-support] python3-pil.imagetk libimagequant0

(>= 2.11.10)

libjpeg62-turbo

(>= 1.3.1) liblcms2-2

(>= 2.2+git20110628)

libtiff5

(>= 4.0.3)

libwebp6

(>= 0.5.1) libwebpdemux2

(>= 0.5.1)

libwebpmux3

(>= 0.6.1-2)

python3-olefile

(<< 3.8)(>= 3.7~)

(= 6.0.0-1)

(>= 3.4.1-2)

(>= 3.7.1-1~)(<< 3.9)

blt

(>= 2.4z-9)

tk8.6-blt2.5

(>= 2.5.3)

libtcl8.6

(>= 8.6.0)

libtk8.6

(>= 8.6.0)(= 2.5.3+dfsg-5)

(>= 8.6.0)

(>= 8.6.0)

blt4.2blt8.0 blt8.0-unoff

(>= 2.2.1)

(>= 8.6.0-2)

libfontconfig1

(>= 2.12.6)

libxext6

libxft2

(>> 2.1.1)

libxss1

(>= 2.3.5)(>= 2.12.6)

libxrender1 x11-common

libjpeg62

(>= 5.1.1alpha+20120614)

(>= 1.3.1)

libjbig0

(>= 2.0) (>= 0.5.1)

libzstd1

(>= 1.3.2) (>= 0.5.1)(>= 0.5.1)

Matplotlib library

Python dependencies

Real dependencies

Fake OS dependencies
induced by package granularity
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So�ware Source Code human readable and executable knowledge
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Version Control System timeline

Version control system (VCS)

records changes made to a (set of) source code file (s)

allows to operate on versions: di�/merge/fork/recover etc.

essential tool for so�ware development

Three decades of evolution
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Adoption

Stack Overflow [Survey 2018] In numbers
GitHub [Octoverse 2017] [Blog 2018]

100.000.000+ repositories

40.000.000+ developers worldwide

Bitbucket [Blog 2019]

28.000.000+ repositories

10.000.000+ developers worldwide

GitLab [Blog 2019]

1.000.000 MRs March 19’

Let’s use it!
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So�ware Heritage in a nutshell

T H E  G R E AT  L I B R A RY  O F  S O U RC E  C O D E

Collect, preserve and share all so�ware source code

Preserving our heritage, enabling be�er so�ware and be�er science for all

Reference catalog

find and reference all
so�ware source code

Universal archive

preserve all so�ware
source code

Research infrastructure

enable analysis of all
so�ware source code
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Our principles iPres 2017 - http://bit.ly/swhpaper
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Growing Support

Raising awareness: landmark agreement, 3/4/2017; grand opening, 7/6/2018

Sharing the vision
Sponsoring our work
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We are at a turning point

Looking at the past

a lot of old so�ware misplaced, lost, or behind barriers, but. . .

most founding fathers are still here, and willing to share

urgent to collect their knowledge

Only a few years le�.

Looking at the future

so�ware development and use skyrockets: more programmers, and more code!

essential to provide a universal platform for all the future so�ware source code

Every year that goes by makes the problem worse.

it is urgent to take action!
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The Paris call: So�ware Source Code is our Heritage

November, 2018 at the UNESCO headquarters experts signed the engagement

Recognise so�ware source code as a precious asset of
humankind

Support the development of shared infrastructures

Foster international collaboration to build a common
framework

see full text
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The Paris call: So�ware Source Code is our Heritage

�otes

"Preserving So�ware Source Code is crucial and captures human civilization"

"It includes the need to raising awareness of the importance of SSC among decision
makers, recognizing So�ware creators and the contributions of women and
minorities to digital innovations".

"Considering that documents produced and preserved overtime, in all their analog
and digital forms through time and space, constitute the primary means of
knowledge creation and expression, having an impact on all areas of humanity’s
civilization and its further progress".

"Considering at the same time that the preservation of, and long term accessibility
to documentary heritage underpins fundamental freedoms of opinion, expression
and information as human rights".
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Joining forces in the urgent e�ort to preserve humankind’s source code.

A testament to the importance of so�ware source code
preservation

A multi-partners strategy for archiving code

A range of storage solutions, from real-time to long-term
storage
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Github Arctic Vault
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Internet archive
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SWHAP: So�ware Heritage Acquisition Process Guide

Paris Call on So�ware Source Code

“[We call to] support e�orts to gather and preserve the artifacts and narratives of the
history of computing, while the earlier creators are still alive”

Rescue Legacy So�ware from di�erent media
physical
digital

legacy / unsupported
recent / supported

Curate the code
reconstructing the development history
collecting metadata

And illustrate with dedicated presentations
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SWHAP: Four phases workflow to streamline the e�ort
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SWH@PISA finds : TAUmus (‘70s)

The control code for the music
synthesizer TAU2

FORTRAN II and TAUmus command
language

Istituto di Elaborazione
dell’Informazione CNR
Group led by the late M° P. Grossi

Le Sacre du Printemps (ABSTRACT)
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SWHAP@PISA: Capturing metadata in branch master
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SWHAP@PISA: Recreating development history in branch SourceCode
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SWHAP@PISA: Archiving source code with Save Code Now
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SWHAP@PISA: Referencing source code on SWH
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So�ware Heritage ethical charter

Ethical Charter for using the archive data https://bit.ly/2KOyfeR
Avoid harm

Protect Personal Data

Avoid useless copies

Care about derived data

Ethical Charter for Mirrors https://bit.ly/36q2nWx
Avoid harm

Protect Personal Data

Maintain coherent terms of use

Ensure fair and non discriminatory access

Foster Collaboration
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So�ware preservation and ethics

Discussion topics
1 Transparency and conflict of interest
2 Digital divide
3 Ownership of the physical archive
4 Responsibility for the incorrect use of source codes
5 The positive potential of this archive
6 Possible role of philosophers in interdisciplinary teams with scientists
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Thank you! Any questions?

contact: morane@so�wareheritage.org

Jean-François Abramatic, Roberto Di Cosmo, Stefano Zacchiroli
Building the Universal Archive of Source Code, Communications of the ACM, October 2018

Roberto Di Cosmo, Morane Gruenpeter, Stefano Zacchiroli
Identifiers for Digital Objects: the Case of So�ware Source Code Preservation, iPRES 2018: Intl. Conf. on
Digital Preservation
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