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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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Reuse is the new rule

Sonatype survey (2017)

80% to 90% of a new application is . . . just reuse!

Where does reused so�ware come from? Do you know where it comes from?

the so�ware you ship

the so�ware you use

the so�ware you acquire
the so�ware that

has that bug
has that vulnerability

You should be�er know. . .
placeholder for o� the record anecdotes
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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 Tracking all source code January 11th, 2019 6 / 17



Coverage

200 TB (compressed) blobs, 6 TB database (as a graph: 10 B nodes + 100 B edges)

The richest public source code archive, . . . and growing daily!
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Automation, and storage

Git
loader

Mercurial
loader

Debian source
package loader

tar loader

.

.

.

Software Heritage Archive
Merkle DAG + blob storage

Loading
& deduplication

dsc

dsc

hg

hg

hg

git
git

git git

svn

svn

svn

tar

zip

software
origins

Package
repos

Forges
GitHub
lister

GitLab
lister

Debian
lister

PyPi
lister

.

.

.
Distros

...

Scheduling

Listing
(full/incremental)

full development history permanently archived!
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A revolutionary infrastructure for Industry

The graph of So�ware Development

All of the so�ware development in a single graph!

lookup by content hash
wayback machine for so�ware development

http://archive.softwareheritage.org/

. . . and much more

The blockchain of So�ware Development

All of a so�ware development. . . in a single Merkle graph!
Widely used crypto (e.g., Git, blockchains, IPFS, . . . )

built-in deduplication

intrinsic, unforgeable identifiers at all levels

simplifies traceability (licensing, supply chain
management)
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Bird’s eye view of compliance

Customers
The "so�ware industry" . . .

develops, maintains, uses, and/or integrates so�ware components

Needs
track provenance of source code

enforce licensing policies, avoid costly violations

streamline supply chain management. . .
acceptance process, subcontractors, etc.

medium to long term so�ware maintenance

Tools
code scanners

bill of materials reporters
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The toolchain today

Limitations
non-free tools, secret data bases

poor (or no) reproducibility
low quality
no interoperability
sharing o� business core knowledge is di�icult
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The toolchain we want for tomorrow

Advantages

shared e�ort
improved quality
reduced cost

common, transparent knowledge base
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So�ware Heritage to the rescue

A perfect fit, with added value...

FOSS
projects

FOSS
facts

custom
policy

matcher

customer
code

report

- github
- debian
- maven central
- …

 - source
 - binary

- actual issues
- false positives
- false negatives

 - "IP"
 - security
 - code quality
 - …

FOSS commons

Customer data

Trade secret

- vulnerabilities
- wikimedia/wikidata
- compatibility infos
- …

- provenance
- checksums
- development history
- deduplication
- persistent data base
- …

SBoM
 complete and
 corresponding
source code

Get the complete corresponding source code

even when upstream has gone away

not just a legal obligation

cornerstone for product maintenance and evolution
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Raising Awareness

April 3rd 2017, Unesco Inria agreement November 2018, Unesco Inria expert call
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Growing Support

Sharing the vision Donors, members, sponsors

>= 100Ke/year

>= 50Ke/year

>= 25Ke/year

>= 10Ke/year

Research collaboration

source code search engine

Global network
first independent mirror

increased reliability
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Fresh news

A new collaboration is in the works to:

build a provenance index on So�ware Heritage
let you answer questions like:

what is the first occurrence of this source file?
where else this source file was used?

In a nutshell, know your so�ware
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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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All the source code

Online

Offline

Online

OpenClosed
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All the source code: strategy

Online

Offline

Online

OpenClosed

Embargo

Focused Search

Automation

Crowdsourcing
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The archive in pictures
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The archive in pictures
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A bird’s eye view
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