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ABSTRACT
Software Heritage is a non profit initiative whose ambitious goal
is to collect, preserve and share the source code of all software
ever written, with its full development history, building a uni-
versal source code software knowledge base. Software Heritage
addresses a variety of needs: preserving our scientific and tech-
nological knowledge, enabling better software development and
reuse for society and industry, fostering better science, and building
an essential infrastructure for large scale, reproducible software
studies. We have already collected over 4 billions unique source
files from over 80 millions repositories, and organised them into a
giant Merkle graph, with full deduplication across all repositories.
This allows us to cope with the growth of collaborative software
development, and provides a unique vantage point for observing
its evolution. In this talk, we will highlight the new challenges and
opportunities that Software Heritage brings up.
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OVERVIEW
Software powers our industries, fuels innovation, mediates access
to digital information, is a pillar of modern scientific research: in a
word, it is at the heart of our digital society.

The source code of this software is a unique form of knowledge:
it is designed to be read by humans, the developers, and it is at
the same time ready to be translated into an executable form for a
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machine. As Len Shustek puts it, “Source code provides a view into
the mind of the designer” [3].

Hence, software source code is precious: it embodies a growing
part of our scientific, technical and organisational knowledge, and
is now a part of our own cultural heritage.

Software Heritage is a non profit initiative whose ambitious goal
is to make sure this precious body of knowledge will not be lost.
Its mission is to collect, preserve and share the source code of all
software ever written, with its full development history, building a
universal source code software knowledge base.

Software Heritage addresses a variety of needs: preserving our
scientific and technological knowledge, enabling better software
development and reuse for society and industry, fostering better
science, and building an essential infrastructure for large scale,
reproducible software studies.

It aims to preserve the scientific and technological knowledge
embedded in software source code, that is a precious part of our
heritage.

It strives to enable better software development and reuse for
society and industry, by building the largest and open software
knowledge database, enabling the development of a broad range of
value added applications.

It contributes to fostering better science, by assembling the
largest curated archive for software research, and building the
infrastructure for preserving and sharing research software, a nec-
essary complement to Open Access, and a stepping stone for repro-
ducibility.

We have started this initiative now, because we are at a turning
point: the founding fathers are still around, andwilling to contribute
their knowledge, but only for a limited time. And we face the risk
of massive lossage of source code developed by the Free and Open
Source community, with code hosting sites that shut down when
their popularity decreases.

We do this in with an open approach, based on principles specif-
ically designed to maximise the chance success in the long run, as
the mission is a long term one [1].

Software Heritage has been started by Inria, who supports the
initial effort necessary to get it up to speed, and is now transitioning
to an independent structure that will welcome partners from all
areas of interest.

We have already collected over 4 billions unique source files
from over 80 millions repositories, and organised them into a giant
Merkle graph [2], with full deduplication across all repositories.
This allows us to cope with the growth of collaborative software
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development, and provides a unique vantage point for observing
its evolution.

Building such a unique knowledge base brings about new chal-
lenges. Some are legal and organisational, others are financial. Many
are research questions, ranging from classification of the software
projects to compact representation of the history of development,
from distributed storage to efficient query languages.

In this talk, we will highlight some of the challenges and oppor-
tunities that Software Heritage brings up.

Now, we call on computer scientists and computer technologists
to contribute to this grand challenge for the benefit of all.
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