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What is So�wareHeritage?

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

The Universal Source Code Archive
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Why an archive? So�ware is spread all around

Fashion victims
many development platforms (popular forges: Guix, PyPI, npm, . . . )

various distribution places (standalone forges: gitlab, heptapod, cgit, gitea. . . )

projects tend to migrate from one place to another over time

One place. . .

. . . where can we find, track, search and recover all source code?
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Why an archive? So�ware is fragile

Like all digital information, FOSS is fragile

link rot: projects are created, moved around, removed

data rot: physical media with legacy so�ware decay

business-driven code loss (e.g. Gitorious, Google Code, Bitbucket, . . . )

If a website disappears you go to the Internet Archive. . .

where do you go if (a repository on) GitHub or GitLab goes away?
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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

Main Objectives

Collect, Preserve and Share
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Collect / Preserve

Reference catalog

find and reference all
so�ware source code

Universal archive

preserve forever archived
so�ware source code

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 5 / 24



Collect / Preserve

Reference catalog

find and reference all
so�ware source code

Universal archive

preserve forever archived
so�ware source code

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 5 / 24



Share

Research infrastructure

enable analysis of
so�ware source code

make every piece
identifiable

and freely
available. . .

Reproducibility

. . . exactly as it was
when archived (as
much as possible)

for all research
so�ware artefacts
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Our principles
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Under the hood: Automation and storage
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Coverage status

Global development history permanently archived in a uniform data model

over 12 billion unique source files from over 180 million so�ware projects

~900 TB (uncompressed) blobs, ~25 B nodes, ~300 B edges
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Uniform Data Model
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Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Data Model: A worked example

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 11 / 24



Meet the SWHID intrinsic identifiers
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How does this relate to Guix?

Nothing is eternal, source code (in all forms) disappears

Hopefully, SWH keeps a copy of everything

Guix ensures source code is archived in SWH when building ("Save Code Now")

A�er source code actually disappears, falls back to SWH when rebuilding
("So�ware Heritage Vault")
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History of Guix / SWH integration

2018: Guix / SWH to ensure source code artifacts are pushed to SWH

2019: TWEAG / Guix / SWH: Work on a new loader to regularly ingest new artifacts

2022: ongoing work to refactor current loader into a standard lister/loader
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Reproducibility is of the essence!

Current situation
Persistent intrinsic identifiers (SWHID) are not (yet?) package manager standard

Guix (and other) package managers reference tarball hashes, instead of hashes of
the content

(define-public ...
(package

...
(source (origin (method url-fetch)

(uri (string-append
"https://..." version ".tar.gz"))

(sha256 (base32 "03mwi1l3354x52nar..."))))
...

Solutions
make (non-specific swh) SWHID standard or rebuild original bit-for-bit tarball
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How to rebuild original tarballs?

pristine-tar

https://manpages.debian.org/bullseye/pristine-tar/
pristine-tar.1.en.html
xdelta: binary di�s of tar headers’ content and order

zgz: guessing compression parameters

Limitations
it is bri�le (relies on reference Tar implementation)

it produces large di�s
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How it started

Discussions
"gforge.inria.fr to be taken o�-line in Dec. 2020"
https://issues.guix.gnu.org/42162
"lookup ingested tarballs by container checksum"
https://forge.softwareheritage.org/T2430

New so�ware

Disarchive by Timothy Sample https://git.ngyro.com/disarchive/
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How it works:

Principles

Manifest of tarball fields: entry order, PAX headers, . . .

References the root directory in SWH

WIP: guessing compression parameters/implementations (using zgz)

-> rebuild original .tar, then original .tar.{gz,xz}
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Example manifest (1/2)

Example manifest (1/2)

(disarchive
(version 0)
(tarball

(name "test-archive.tar")
(digest (sha256 "0da9fa3e7b360533678338871d9dd36f3..."))
(default-header
(chksum (trailer " "))
(magic "ustar ")
(version " \x00")
(devmajor 0 (source "" (trailer "")))
(devminor 0 (source "" (trailer "")))
(data-padding ""))

...
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Example manifest (2/2)

Example manifest (2/2)

(disarchive
...

(headers
("test-archive/" (mode 493) (chksum 4291) (typeflag 53))
("test-archive/file-a" (size 15) (chksum 4849))
("test-archive/file-b" (size 15) (chksum 4850)))

(padding 6656)
(input (directory-ref

(version 0)
(name "test-archive")
(addresses
(swhid "swh:1:dir:902b1e94f0f5efdde6..."))

(digest (sha256 "277decb2666f4832ef64a...")))))
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Planned integration of SWH with Disarchive

Currently

SWH does not store Disarchive manifests yet

Plan
Run Disarchive every time SWH loads a tarball

Add the manifest to the Archive

when someone requests tarball-hash, rebuild from the manifest
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NixGuix manifests coverage in SWH

goal: 100% coverage

currently missing sources due to technical limitations: bare files, directories,
patches

Redesign in progress to deal with such limitations

Valentin Lorentz (@vlorentz) / Antoine R. Dumont (@ardumont) So�ware Heritage and Guix 16/09/2022 22 / 24



Disarchive

Integration

code dump at https://git.ngyro.com/swh/
needs to be reviewed and merged
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The End

Links
So�ware Heritage website

SWH’s Archive

Development forge

guix lint

We are hiring

We are hiring devs and sysadmins

�estions?

And thanks for your time!
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