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Software is everywhere
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Software is everywhere
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Software embodies a growing part of...

. our scientific, technical and Cultural Heritage!
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Source Code: executable and human readable knowledge

|§I “The source code for a work means the preferred form of the work for.

making modifications to it." GPL Licence
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Source Code: executable and human readable knowledge

|%I “The source code for a work means the preferred form of the work for.

making modifications to it." GPL Licence

Hello World J

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
4004£f9: 90

4004fa: 5d

4004fb: c3

Nicolas Dandrimont Software Heritage 2019-05-18 Ubuntu Party 3/26



Source Code: executable and human readable knowledge

|§I “The source code for a work means the preferred form of the work for.

making modifications to it." GPL Licence
Hello World J

4004e6: 55 /* Hello World program */
4004e7: 48 89 e5
4004ea: bf 84 05 40 00 #include<stdio.h>
4004ef: b8 00 00 00 00
4004f4: e8 c7 fe ff ff void main()
4004f9: 90 {
4004fa: 5d printf("Hello wWorld");
4004fb: c3 13 |
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~ 50 years, a lightning fast growth

Apollo 11 (~60.000 lines), 1969

"When | first got into it, nobody

knew what it was that we were

doing. It was like the Wild West."
Margaret Hamilton
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~ 50 years, a lightning fast growth
Apollo 11 (~60.000 lines), 1969 Linux Kernel (in your pockets!)

Lines of code per Kernel version
Cick and drag n e piot srea 0 zoom i

"When | first got into it, nobody

knew what it was that we were

doing. It was like the Wild West."
Margaret Hamilton

Harold Abelson, Structure and Interpretation of Computer Programs

“Programs must be written for people to read, and only incidentally for machines to execute.”
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~ 50 years, a lightning fast growth
Apollo 11 (~60.000 lines), 1969 Linux Kernel (in your pockets!)

Lines of code per Kernel version
Cick and drag n e piot srea 0 zoom i

"When | first got into it, nobody

knew what it was that we were

doing. It was like the Wild West."
Margaret Hamilton

Len Shustek, Computer History Museum

“Source code provides a view into the mind of the designer.”

Nicolas Dandrimont Software Heritage 2019-05-18 Ubuntu Party 4/26



Software is fragile
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Like all digital information, FOSS is fragile
@ inconsiderate and/or malicious code loss (e.g., Code Spaces)

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

o for obsolete code: physical media decay (data rot)
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Like all digital information, FOSS is fragile

@ inconsiderate and/or malicious code loss (e.g., Code Spaces)
@ business-driven code loss (e.g., Gitorious, Google Code)

o for obsolete code: physical media decay (data rot)

Where is the archive...

where we go if (a repository on) GitHub or GitLab.com goes away?
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We are at a turning point

Preserve the past

Only a few years left to recover the history of software technology
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We are at a turning point

Preserve the past

Only a few years left to recover the history of software technology

Improve the future

We need a universal platform for all the future software source code
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The Software Heritage Project

A
‘~ v\ : i
+3%). Software Heritage
[,VAD THE GREAT LIBRARY OF SOURCE CODE
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Collect, preserve and share the source code of all the software that is publicly available. I

Past, present and future

Preserving the past, enhancing the present, preparing the future.
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Core principles

H Research H Education

H Cultural Heritage ” Industry

or £ au

Software Heritage
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Core principles

‘ Cultural Heritage ‘ Industry ‘ Research ‘ Education

M oo 4 s

Software Heritage

Open approach

In for the long haul

@ 100% Free and Open Source

@ replication
Software P

@ non profit
@ transparency
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Archiving goals

Targets: VCS repositories & source code releases (e.g., tarballs)

We DO archive

o file content (= blobs)

@ revisions (= commits), with full metadata
o releases (= tags), ditto

@ where (origin) & when (visit) we found any of the above

. in a VCS-/archive-agnostic canonical data model

y

We DON'T archive

@ homepages, wikis

@ BTS/issues/code reviews/etc.

e mailing lists

Long term vision: play our part in a "semantic wikipedia of software”

A\
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Forges software
GitHub origins
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Example: a Software Heritage revision

Revisions

Details Changes Files
SHA: 963634dcabba5dc37e3ee426ba091092¢267f9f6
Author: Nicolas Dandrimont <nicolas@dandrimont.eu> (Thu Sep 1 14:26:13 2016)

Committer: Nicolas Dandrimont <nicolas@dandrimont.eu> (Thu Sep 1 14:26:13 2016)

Subject: provenance.tasks: add the revision -> origin cache task
Parent: fc3a8b59caldf424d860f2c29ab07fee4dc35d10 : test_storage: properly pipeline origin and cont...
provenance.tasks: add the revision -> origin cache task

swh/storage/provenance/tasks.py _- 77
-
tree 515f00d44e92c65322aaa9bf3fa097c00ddb9c7d
parent

author Nicolas Dandrimont <nicolas@dandrimont.eu> 1472732773 +0200
committer Nicolas Dandrimont <nicolas@dandrimont.eu> 1472732773 +0200

provenance.tasks: add the revision -> origin cache task

\— 7

iy g

id: 963634dcabba5dc37e3ee426ba091092c267f9f6
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Archive coverage — archive.softwareheritage.org

Source files Commits Projects
5,603,274,836 1,248,389,319 88,288,721

508 138 100.0M
4.08 1.0B 80.0M
3.0B 750.0M 60.0M
2.0B 500.0M 40.0M
1.0B 250.0M 200M
o o o

Jan  Jul  Jan Jul Jan  Jul Jul Oct  Jan  Apr Jul Jul Oct Jan  Apr Jul

2016 2016 2017 2017 2018 2018 2017 2017 2018 2018 2018 2017 2017 2018 2018 2018

GitHub (debian ‘% oo o)

hon”

. python
'LE GITORIOUS GNU HAL &’Lu’a/! ‘P

archives-ouvertes inventeurs du monde numérique
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Archive coverage — archive.softwareheritage.org

Source files Commits Projects
5,603,274,836 1,248,389,319 88,288,721
508 138 100.0M
4.08 1.0B 80.0M
3.0B 750.0M 60.0M
2.0B 500.0M 40.0M
1.0B 250.0M 200M
o o o
Jan Jul Jan Jul Jan Jul Jul  Oct Jan  Apr  Jul Jul  Oct Jan  Apr Jul
2016 2016 2017 2017 2018 2018 2017 2017 2018 2018 2018 2017 2017 2018 2018 2018
° M :
GitHub COdebian % ciov  cv )

hon”

| . oS
"E GITORIOUS GNU HAL &zu’aj /‘;,-' e

archives-ouvertes inventeurs du monde numérique

@ 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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Deployment and resource usage

around 30k SLOC of custom Python code, running on Debian Stable

PostgreSQL database for the metadata storage

Full docker-compose development environment
@ Work in progress: scale-out metadata storage (Cassandra?)

o Work in progress: mirroring infrastructure (Kafka)

v

Hardware

o 12 servers (hypervisors, database, storage, staging and testing infrastructure) / 40
virtual machines with mass storage and a backup server at Inria

@ In-kind sponsorship of cloud and storage resources (Microsoft, University of
Bologna)
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Software development
classic FOSS development

o language: English

o development mailing list
https://sympa.inria.fr/sympa/info/swh-devel

e IRC
#swh-devel / FreeNode

o Forge
https://forge.softwareheritage.org

e Git, tasks, code review, etc.

”
for more information
https://www.softwareheritage.org/community/developers/
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https://sympa.inria.fr/sympa/info/swh-devel
https://forge.softwareheritage.org
https://www.softwareheritage.org/community/developers/

Web user interface

Browser-based interface to browse the Software Heritage archive
https://archive.softwareheritage.org/browse/

v
Features

o all REST API features, but good looking :-)

e browsing: snapshots — revisions — directories — contents ...
e access to metadata and crawling information

@ origin search, as full text indexing of origin URLs

o bulk download, via integration with the Vault
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https://archive.softwareheritage.org/browse/

Visiting the archive: the Apollo 11 source code

Margaret Hamilton today The Apollo 11 source code in SWH

|§li

= Browsethearchive

v~ - 08

Origin: https:/Jgithub com/chrislgarry/Apollo-11

Some pointers

o Entry point

@ Burn, baby, burn!

Nicolas Dandrimont

Software Heritage
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https://archive.softwareheritage.org/swh:1:dir:3c235a1a8223727a964c154eb8f2273176c48c88;origin=https://github.com/chrislgarry/Apollo-11/
https://archive.softwareheritage.org/swh:1:cnt:41ddb23118f92d7218099a5e7a990cf58f1d07fa;origin=https://github.com/chrislgarry/Apollo-11;lines=53-87/

ke 3 source code

Visiting the archive: the

The Quake 3 source code in SWH

FF = Browsethearchive
" Origin: https://github.com/id-Software/Quake-I||-Arena ('
i isits @) B N
Oy =

README txt

Quake I11 Arena GPL source release
v

Some pointers
o Entry point
e What the f...
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https://archive.softwareheritage.org/swh:1:dir:c6f07c2173a458d098de45d4c459a8f1916d900f;origin=https://github.com/id-Software/Quake-III-Arena/
https://archive.softwareheritage.org/swh:1:cnt:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https://github.com/id-Software/Quake-III-Arena;lines=552-572/

Web Ul — origin search

A7 Software Heritage  Search  Help  Vault  Browse

Search Software Heritage origins to browse

emacsorg Q
Origintype  Origin browse url Visitstatus

git [browse/origin/git/url/https://github.com/emac: d v

git Jbrowse/origin/git/url/https://github.com/emacsattic/org-babel-plugins/ v

git Jbrowse/origin/git/url/https://github. . d v

git br rigin/git/url/h hub.com/ema ddi v

git br rigin/git/url/https://github. s.df v

git br rigin/git/url/h hub.com/emacsmirror/wn-org/ v

git br rigi I/https://github. sOrg/ v

git br origin/git/url/h hub. s/ v

git browse/orig tps://github.c s-ixio/ v

git browse/orig hut macs.d_org-init/ v

git browse/origin/git/url/https://github. org/ v

git browse/origin/git/url/} ithub. s/ v

git [browse/origin/git/url/https://github.com/emacsmirror/emacswiki.org/ x

git browse/origin/git/url/https://github. macsmirror/org-ext v

git Ibrowse/origin/git/url/https://github.com/adversary-org/emacs-themes/ v @
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Web Ul — available visits

5. SoftwareHeritage Search  Help  Vault | Browse

SWH origin: https://github.com/hylang/hy

Gotoorigin
SWH origin visits
Visits overview
« Total number of visits: 17
« Last full visit: v 02 March 2018, 20:03 UTC
« First full visit: v 04 August 2015, 22:26 UTC
« Lastvisit: v 02 March 2018, 20:03 UTC
Visits history
Show full visits with different snapshots  Showall fullvisits | Showallvisits
Timeline
30+
Vst status
partal
i [l
2
S
3
2
E
3
z
004 T 1
2015 2016 2017 2018
Calendar @
2016

Dandrimor
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Web Ul — calendar

Calendar i
2016
January February March April
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
34 6 7 8 2 6 7 " ou 4 7 e
SEETIE . s o o 2 u 6 v o® B 2 u o
June July August
su ThoFr s SuMo Tu We Th Fr Sa Su Mo Tu We Th F Sa Su Mo Tu We Th Fr Sa
6 7 2 3 2 23 s 6
5 1 2 5 7 5 n o
September October ‘ November December
Su Mo Tu We Th Fr Sa SuMo Tu We Th Fr Sa Su Mo Tu We Th F Sa Su Mo Tu We Th Fr Sa
List
+ 22 February 2016,16:56 UTC + 03 March 2016, 17:25 UTC 19 March 2016, 01:53 UTC + 29 March 2016, 06:26 UTC
v 23 May 2016, 11:22 UTC v 07]une 2016, 04:42 UTC v 26]uly 2016, 14:59 UTC v 13 August 2016, 03:45 UTC @
+ 16 August 2016, 22:40 UTC + 29 August 2016,19:38 UTC + 07 September 2016, 09:19 UTC + 14 September 2016, 11:04 UTC
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Web Ul — directory browsing

.~ SoftwareHeritage Search  Help  Vault = Browse

SWH origin: https://github.com/python/cpython

Gotoorigin
[ SWH visitdate: 05 May 2017,06:22 UTC P Branches (1799) % Releases (2)

SWH object: Directory

¥ Branch: HEAD~ g77fcab | D History
File Mode Size Shan git
& github b266746952a70c852d4f760b431c28affc68:

8 Doc

88 Grammar

sn7efa1ie7c694471d41cd8626d46bbafe47c66

5ddéfcodc09374506491247872c868ecane2s6

8 Include cd8babafaedesfafor67489bosfazbeacoccicdd
W Lb 175167€77c40211€439202598830 6822945186
8 Mac asebotbebgsadzofasfsodscigcssadzzes6achi
I8 Misc 6dsce40edd: cdaca
8 Modules 64abgesesboedcecsasfdsdazascsfzgociddy
8 Objects 06e40820601a63a04fcofobaasscsszdfbebrase
W pC badfof8éfr6aze10a7d98259980d4fsdsdi223a1
8 PCbuild 1e837a7d204fd247fbgatosadaazsBa6d63486d8
8 Parser 75771e7c20fe7a121d596299c5440aeFi0 6884

8 Programs

B Python

3efbcc8o237abzcsd4ebsk

31c803ca6desse747

8f0f7237dc78c4344badeb84c7absesbioéfaf26




Web Ul — syntax highlighting and selection

iive softwareheritage.org/browse

<% Software Heritage Search  Help  Vault = Browse

SWH object: Content

BiRawfile

const char git_usage_string[] =

version] [--help] [-C <path>] [-c name=value]\n"
[--exec-path[=<path>]] [--html-path] [--man-path] [--info-path]\n"
[-p | --paginate | --no-pager] [--no-replace-objects] [--bare]\n"
[--git-dir=<path>] [--work-tree=<path>] [--namespace=<name>]\n"
<command> [<args>]";

const char git_more_info_string[] =
N_("git help -a' and 'git help -g' 1;~t available s
e 'git help

"to read about a specific adbcommand or concept.");

ubcommands and some\n"
pt>'\n"

static int use_pager =
static char *orig cwd;
static const char *env_names|
GIT_DIR_ENVIRONHENT,
6 IT_WORK_TREE_ENVIRONMENT,
6IT_IMPLICIT_WORK_TREE_ENVIRONMENT,
6 IT_PREF IX_ENVIRONMENT

static char *orig env[4]:
static int save_restors_env_balance;

static void save_env_before_alias(void)

{

int i

0)i

balance = 1;

orig_cwd = xgetcwd();

for (i =0; i< ARRAY_SIZE(env_names); i++) {
orig_env[i] = getenv(env_nanes[i]);
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Web Ul — revisions as diff

srchive softwareheritage.org h-revision-chang es-l

Software Heritage Search  Help  Vault = Browse

SWH object: Revision

o Revision authored by Vikram Fugro on 11 March 2016, 12:16 UTC

gstdecode: support alloc'ing vlc pictures with padding
Allocate the output vlc pictures with dimensions padded,

as requested by the decoder (for alignments). This further
increases the chances of direct rendering

Signed-off-by: Jean-Baptiste Kempf <jb@videolan.org>

1parent © 6c813ch

Fils  Changes
Showing 6 changed fills with 109 additions and 53 deletions (6 / 6 diffs computed) Computealldiffs
modules/codec/gstreamer/gstdecode.c Unified | Side-by-side Viewfile

VLC_UNUSED( p_ele );

decoder_t *p_dec = p_data;

decoder_sys_t *p_sys = p_dec->p_sys;
+  GstvideoAlignment align;

msg_Info( p_dec, . gst_caps_to_string( p_caps ));

}

1c_dec_ensure_empty_queue( p_dec ) ;

gst_|

- return gst_vic_set_vout_fmt( &p_sys->vinfo, p_caps, p_dec );
gst_video_alignment_reset( &align );

return gst_vlc_set_vout_fmt( &p_sys->vinfo, &align, p_caps, p_dec );

Software Her



Yes, now you can!

Wayback machine for source code Reference catalog

retrieve the source code as it was use intrinsic identifiers for software

e
|

Open science

Universal knowledge base

deposit scientific software (via HAL) store the knowledge about source code

And much, much more is in store!

With your help?
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The next steps

The Software Heritage Foundation

@ independent @ academia: Open Access, research
@ long term mission @ industry: better software
e multistakeholder o cultural heritage: all the software history

The mirror network

@ resilience

o biodiversity

“Let us save what remains: not by vaults and locks which fence them from the public
eye and use in consigning them to the waste of time, but by such a multiplication
of copies, as shall place them beyond the reach of accident.”

Thomas Jefferson
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Come in, we’re open! www.softwareheritage.org

A
v .
AVL
<> </> Software Heritagé
g
\
www.softwareheritage.org @swheritage

Everybody is concerned, everybody can help build

The Library of Alexandria of code A CERN for Software

@ build better software

o for industry
o for society as a
whole

@ @ recover the past
@ structure the future
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www.softwareheritage.org
@swheritage

Q: do you archive only Free Software?

@ We only crawl origins meant to host source code (e.g., forges)

@ Most (~90%) of what we actually retrieve is textual content

Our goal
Archive the entire Free Software Commons

@ Large parts of what we retrieve is already Free Software, today

@ Most of the rest will become Free Software in the long term
e e.g., at copyright expiration
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