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Short Bio: Roberto Di Cosmo

Computer Science professor in Paris, now working at INRIA

30 years of research (Theor. CS, Programming, So�ware Engineering, Erdos #: 3)

20 years of Free and Open Source So�ware

10 years building and directing structures for the common good

1999 DemoLinux – first live GNU/Linux distro

2007 Free So�ware Thematic Group
150 members 40 projects 200Me

2015 So�ware Heritage at INRIA

2018 National Commi�ee for Open Science, France
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So�ware is eating the world. . .

Business
So�ware companies

outperform or buy out

hardware companies

Marc Andreesen, 2011

Technology

So�ware Defined Everything

Hardware gets commoditised

So�ware becomes the new value!
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. . . Open Source is eating the So�ware World

Open Source So�ware

can be openly (re)used, modified, (re)distributed, with full access to its source code!
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Now it is worth billions. . .

Microso� acquires GitHub

7Bn$

IBM acquires RedHat

34Bn$
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Free So�ware: 30 years in a nutshell

Three Main Waves (and layers)

First 15 years: 1984-1998 The early revolution

focus freedom for users and (especially) developers

keyword free so�ware

Second 15 years: 1999-2014 Progressive industry adoption

focus so�ware quality and reduced cost

keyword open source (20th anniversary!)

The third wave: 2015-. . . Ecosystems, strategic alignment

focus community and organisation

keyword governance
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Key resources : competency, and adoption

We really are in a knowledge economy!

competencies

talent

network

adoption

mindshare

Bo�omline
The infrastructure for (open) collaboration is the new competitive advantage!
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Source code ma�ers!

"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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So�ware Source Code is special

Harold Abelson, Structure and Interpretation of Computer Programs (1st ed.) 1985

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

�ake 2 source code (excerpt) Net. queue in Linux (excerpt)

Len Shustek, Computer History Museum

“Source code provides a view into the mind of the designer.”
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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 the source code of all the so�ware

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

Reference catalog

find and reference all the
source code

Universal archive

preserve all the source
code

Research infrastructure

enable analysis of all the
source code

Roberto Di Cosmo From Open Source to So�ware Heritage November 13th, 2018 10 / 15



A principled infrastructure

Technology

transparency and FOSS

replicas all the way down

Content
intrinsic identifiers

facts and provenance

Organization

non-profit

multi-stakeholder
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The graph of So�ware Development

Access to all the history of so�ware development!

lookup by content hash
browsing: "wayback machine" for archived code

http://archive.softwareheritage.org/api
http://archive.softwareheritage.org/browse/search

download: wget / git clone from the archive

deposit of source code bundles directly to the archive

. . . and much more . . .
the world’s so�ware development graph is here!
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The blockchain of So�ware Development
Merkle tree (R. C. Merkle, Crypto 1979)

Combination of

tree

hash function

Classical cryptographic construction

widely used (e.g., Git, blockchains, IPFS, . . . )

built-in deduplication

provides intrinsic, unforgeable identifiers at all levels

So�ware Heritage is a blockchain for source code!
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Growing Support

Landmark Inria Unesco agreement, April 3rd, 2017

Sharing the vision
Contributing to the mission

>= 100Ke/year

>= 50Ke/year

>= 25Ke/year

>= 10Ke/year

Grand opening: June 7th 2018!
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Come in, we’re open!

www.softwareheritage.org @swheritage

Library of Alexandria of code

recover the past

structure the future

A CERN for So�ware
build be�er so�ware

for industry
for society as a
whole

Becoming a sponsor

https://sponsorship.softwarheritage.org
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