Software Heritage

preserves software source code tor

present and future generations
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INIZIATIVA CHE S| PROPONE DI CREARE LARCHIVIO UNIVERSALE DEL SOFTWARE

| software rappresenta una componente in rapida crescita
della nostra conoscenza scientifica, tecnica e culturale

La conoscenza é contenuta nel codice sorgente

Donald Knuth
considering programs to be works of literature

Literate programming. Comput. J., 27(2):97-111, 1984

STEFANO FERRIANI :: ENEA :: DIVISIONE ICT :: 7 OTTOBRE 2021 M B



OPERATIVAMENTE SI1 BASA SU TRE AZIONI PRINCIPALI

# collect raccogliere il codice sorgente da diversi repository %?!“
# preserve memorizzarlo e conservarlo in un archivio sicuro

# share rendere accessibile a tutti il software memorizzato

i,

t“**'r"‘(’znr : Prve,
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o 2015
Nasce Il progetto su iniziativa di Roberto Di Cosmo e Stefano Zacchiroli (INRIA)

o 2016
Presentazione al pubblico con DANS™ e Microsoft sponsor

o 2017
Accordo INRIA-UNESCO per la conservazione e l'accesso al software

o 2018
Apertura dell’archivio all'accesso pubblico

* Dutch National Centre of Expertise and Repository for Research Data
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ELEMENTO INDISPENSABILE PER CREARE UNA COMUNITA" CHE ASSICURI.

°g. # sostenibilita arazie all’aiuto reciproco
Sy ey \7 . ’ J P
= ; . . . . . . . .
<[> </ =we # riduzione del rischio di perdita dei dat

—
\4 # diversificazione delle soluzioni
X 4
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DATA MODEL: MERKLE DAG

COLLECT
PRESERVE

directory: fff3cc22cb40f71d26f736c082326e77de0b7692

author: Stefano Zacchiroli <zack@upsilon.cc>

date: 1443617461 +0200
committer: Stefano Zacchiroli <zack@upsilon.cc>
commiter date: 1443617461 +0200

message :
objstorage: fix tempfile race when adding objects

Before this change, two workers adding the same
object will end up racing to write <SHAl>.tmp.
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O €] v < O Q @ archive.softwareheritage.org @ d] -}
it mydlink Gmail Speed Test Google Maps A1-PNRA19_0...I_GRETA.pdf Wikipedia YouTube Apple Speed Test [ NPS - Autenticazione
@ Fullwidth Home  Development Documentation Operational login
c 0 I I I c I % Software Heritage = Welcome to the Software Heritage archive
rénive
Features
Search
Q_ Search
Enter a SWHID to resolve or string pattern(s) to search for in origin urls

¥ Downloads only show origins visited at least once isittype: g
&) Save code now filter out origins with no archived content

search in metadata (instead of URL)
@ Help

...orcheck our QQWeb API

Overview

The long term goal of the Software Heritage initiative is to collect all publicly available software in source code form
together with its development history, replicate it massively to ensure its preservation, and share it with everyone who
needs it. The Software Heritage archive is growing over time as we crawl new source code from software projects and
development forges.

Content

A significant amount of source code has already been ingested in the Software Heritage archive. It notably includes the

following software origins.

Regular crawling

These software origins get continuously discovered and archived using the listers implemented by Software Heritage.
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REGULAR CROWLING w Bitbucket

2,036,678 origins <

©debian

35,972 origins <

v GitLab

985,086 origins <

e heptapod

983 origins <

npm

1,725,286 origins <

{&> SOURCEFORGE

341,756 origins <

GIT

5,414 origins

J

5,866 origins
\‘ &

V Guix

10948 origins

SN
)C¢launch

20,398 origins

3,516 origins

R

18,823 origins

GitHub

125,134,487 origins

GN U

354 origins

3.+ NixOS

30688 origins

python’
! Package
(\’ Index

409,270 origins
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SIZE

Source files Commits Projects

11.345.609.469 2.396.353.337 165.746.040

rate = 4.7* 10° per day
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—10.0B — 2.00B
- 9.00B - 1.80B - 140M
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o I PTHNS v o o s NS SY 2P o a2 TS SY 2P = P - Sy I P2 P P S P PGSy P P D PP S PG SR PO 2P = o

Server Model RAM (GB) HD (TB) S0

shsrvd] Dell PowerEdge R640 256 5.6 (SSD) Ubuntu 20.04 LTS
shsrvcl Supermicro SYS-6028TR-HTR 64 1.8 Ubuntu 20.04 LTS
shsrvc2 | Supermicro SYS-6028TR-HTR 64 0.9 Ubuntu 20.04 LTS
shsrvc3 Supermicro SYS-6028TR-HTR 64 0.9 Ubuntu 20.04 LTS
shsrvsi Supermicro SSG-6049P-E1CR24H 92 218 Ubuntu 20.04 LTS
shsrvs2 Supermicro SSG-6049P-E1CR24H 92 218 Ubuntu 20.04 LTS
shsrvs3 | Supermicro SSG-6049P-E1CR24H 92 218 Ubuntu 20.04 LTS
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to ENEA LAN
POSTGRESQL SERVER ‘ STORAGE
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DOCKER SWARM
to ENEA LAN
LAN ENEA 192.168.45.0/24 (1Gb)
LAN SWH 10.0.0.0/24 (10Gb)
s | AN SWH 10.0.0.0/24 (100Gb)
STEFANO FERRIANI :: ENEA :: DIVISIONE ICT :: 7 OTTOBRE 2021 ENEN <



ARCHITEI-I-URA Hw MIRROR ENEA RAW DATA - “BLOBS”
| contents
MERKLE DAG NODES R
A I SIS P, to ENEA LAN |
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TOOL DI ORCHESTRAZIONE (CLUSTER MANAGEMENT)

# DOCKER ENGINE
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TOOL DI ORCHESTRAZIONE (CLUSTER MANAGEMENT)

& &

docker | docker

¥
|

WORKER MASTER

WORKER ‘
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TOOL DI ORCHESTRAZIONE (CLUSTER MANAGEMENT)

task container

| % ;
service : ;
3 nginx
replicas ; » nginx.2 nginx:latest

swarm manager

nginx.3 l nginx:latest l

available node

worker node l\. /

worker node

replicated service
with 3 replicas

-

worker node

manager
node

worker node

=
-
-

global service with
replicas on every node

.
'
'
'
'
.
'
'
'
'
'
'
‘
'
’
’
’
’
’
.
’
’
.
.
’
”
.
.
v
-
-
.
”
-
-
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TOOL DI ORCHESTRAZIONE (CLUSTER MANAGEMENT)

task container

service : §
3 nginx
replicas ; » nginx.2 nginx:latest

swarm manager

nginx.3 l nginx:latest l

available node

-

worker node

replicated service
with 3 replicas

worker node l\‘- /

manager

orker node

global service with
replicas on every node
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SEAWEEDEFS file system distribuito, altamente scalabile

# scalabilita
la capacita si aumentata facilmente aggiungendo volumi

% ottimizzato per enormi quantita di piccoli file
overhead per ciascun file 40 bytes

# accesso veloce

| client accedono direttamente ai volumi
lettura di un file con un solo disk seek
metadati su server dedicato
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master server
server cluster

tiene traccia dei volumi nel volume server master server volume server

volume server
contiene svariati volumi logici (30 GB)
lo spazio disco e preallocato

la scrittura e eseguita in append volume

volume
contiene un elevato numero di file
| file sono indicizzati con offset

lettura di un file con un solo seek ( client

filer (opzionale)
nome dei file e directory
struttura memorizzata separatamente (SQL, NoSQL, LevelDB)
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SCRITTURA FILE

1. il client richiede al master server di allocare volume e id per il file /home/user/myfile.txt
curl http://192.168.88.129:9333/dir/assign

2. la risposta del server
{"fid":"14,0c3657515f","url":"192.168.88.129:9222" "publicUr!":"192.168.88.129:9222" "count":1}

3. il client scrive direttamente il file nel volume assegnato
curl -F file=@/home/user/myfile.txt 192.168.88.129:9222/14,0c3657515f

LETTURA FILE

Il client richiede direttamente il file
wget 192.168.88.129:9222/14,0¢c3657515f
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FILER & MOUNT POINT

se installato, il filer consente di montare i volumi
e accedere dal file system del server alla struttura delle directories

weed mount -filer=192.168.88.129:8888 -dir=/seaweedfs/data/mount &
s /seaweedfs/data/mount
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1. completata l'installazione dell’hardware
2. installati e contigurati SO, Docker Swarm, SeaWeedFS
3. creato il playbook di Ansible per |'upgrade automatico dei SO dei server

4. installato il SW di Software Heritage del mirror

5. iniziata la migrazione del DB Postgesql con il grafo di Merkel

10 DO

1. migrazione dei file con i codici sorgente (blobs)

2. benchmark prestazioni di SeaWeedFS
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