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Ma cosa significa difficile?

Borsisti Day

Eliseo Martelli - Universita degli Studi di Torino - MBC «Guido Tarone» 3 ,
23 gennaio 2025



Consortium

PGARR

Difficolta nel tracciare le dipendenze
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Mancanza di strumenti standardizzati
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Impossibile ricostruire I'ambiente iniziale
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CREDO: Il Package Manager Manager
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- CREDO: a friendly Customizable,
REproducible, DOcker file generator
for bioinformatics applications
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Background

Reproducibilty is  crtical problem in the Bioinformatics field [1]. Bioinformatics

research often nvolves analyzing large and complex biological datasels using several

omputational tool,algorthms, and models (21 “The results of these analyses are used to

draw important conclusions about the underlying biology. However, the issue of repro-

ducibility arises when other researchers try (0 replicate an analysis. One major factor
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La nuova versione di CREDO
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Quali sono le principali differenze?
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Architettura Modulare
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Modules

APT
PIP
CONDA
CRAN
BIOCONDUCTOR
GIT
HTTP
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Q@
‘ APT

Grafo delle dipendenze

CRAN

GIT
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PIP

CONDA

HTTP

BIOCONDUCTOR
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La nuova versione di CREDO

Esempio: Beautiful Soup 4

Beautiful 4
PIP eautifulSoup

' . soupsieve

Grafo delle dipendenze

libxml2
gcc-14-base
libgcc-sl

libcé
libstdc++6
zliblg

liblzma5b
libicu74
python3-1ibxml2
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O
000
O
Analizzo le dipendenze tra

Multithreadi : indi i
ultithreading di loro indipendenti
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Assegno l'installazione di

Multithreading una dipendenza ad ogni
thread
: , . o _ o , , Borsisti Day
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AR
(V)

Cache delle dipendenze Nel test dell’environment
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AR
(V)

Cache delle dipendenze Nell’installazione effettiva
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La nuova versione di CREDO SCoveriun

@@®@® [ =2personalv < © localhost o M+
D
Intel‘fCICCICI What can | help with?
Utente Mlgllorqta + Create project @ Explore public project [8) Create a new group
L
: _ , , _ o , , Borsisti Day
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Interfaccia
Utente Migliorata
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@@®@® [ =2personalv < © localhost o M+
(&) +

@D project > new
[in]

Create a new project
A project contains all the dependencies and provides a way to build a CREDO environment.

Project name

Prova di un'analisi 123

Project Id

prova-di-unanalisi-123

Choose your base image

Create
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La nuova versione di CREDO

@®® [ avrpersonalv < W@

@ project > prova-di-unanalisi-123

Prova di un'analisi 123
Base image: ubuntu:24.04

GenomicRanges
‘ Delete? Package Name

Interfaccia
Utente Migliorata

texlive

perl:any

debconf-2.0

x11-common

xfonts-encodings

zlib1g

O localhost

%Fonsortium
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+ ©

0
G

Bioconductor ¢ Add

Package Manager More

APT

APT

APT

APT

APT

APT

Eliseo Martelli - Universita degli Studi di Torino - MBC «Guido Tarone»

Borsisti Day
23 gennaio 2025

20



La nuova versione di CREDO oo

2

Pensata per le librerie che
non dichiarano le proprie
dipendenze

Suggerimenti di
Dipendenze
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2

suggerimenti di Infrastruttura per I'analisi
Dipendenze statica del codice
. . N . o . Borsisti Day
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o

Supporto per
piu piattaforme
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{#s Suggerimenti < Grafodipendenze

O

Architettura Modulare Lo Multithreading

o)

Interfaccia utente migliorata Supporto per piu piattaforme
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Miglioramenti nella riproducibilita
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( vANTAGGI )

Accessibilita degli ambienti
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Qual eil risultato di CREDO?
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Utilizziamo come esempio tre librerie
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[ ON ] £ texlive
Name ~  Size Kind
M credo 20,4 MB  Unix Ex...ble File
v @l apt -- Folder
cdebconf_0.271ubuntu3_arm64.deb 145 KB Document
dbus_1.14.10-4ubuntu4.1_arm64.deb 24 KB Document
dbus-bin_1.14.10-4ubuntu4.1_armé64.deb 39 KB Document
dbus-daemon_1.14.10-4ubuntu4.1_arm64.deb 115 KB Document
dbus-session-bus-co....10-4ubuntu4.1_all.deb 81 KB Document
dbus-system-bus-co....10-4ubuntu4.1_all.deb 82 KB Document
debconf_1.5.86ubuntul_all.deb 124 KB Document
dpkg_1:20 Semrmpss ECEER PR 2 S :
avisvgral [ NON ) texlive — nvim credospell.yaml ~/D/w/c/c[texlive — nvim credospell.yaml » nvim — 80x24
fontconfig l 11 WARNING !!!
fonts-cro! # This file is automatically generated by CREDO.
P fonts-dej: # CREDO is a tool designed to create reproducible environments.
fonts-deji S
Texlive e
fonts-free - name: texlive
fonts-free dependencies:
fonts-libe - name: perl:any
fonts-libe optional: true
fonts-Imao - name: debconf-2.0
fonts-not optional: true
B Macintosh HD > (i - name: x1l-common
1 v - name: xfonts-encodings
- name: zliblg
! - name: libc6

- name: libfontencl

- name: sysvinit-utils
- name: lsb-base

- name: libblkidl

- name: fonts-noto-mono
- name: libfreetype6

- name: xfonts-utils

N credospell.yaml

Borsisti Day
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[ NON ] £ devtools
Name Siz Kind
M credo 20,4 MB  Unix Ex...ble File
v [ credoenv -- Folder
> @ apt --  Folder
>3 cran -- Folder
# credospell.yam| 2 KB YAML Document

C%Sonsortium
’FGARR

[ BON ) devtools — nvim credospell.yaml ~/D/w/c/c/devtools — nvim credospell.yaml » nvim —...

I!!! WARNING !!!

# This file is automatically generated by CREDO.
# CREDO is a tool designed to create reproducible environments.

cran:

- package_name: devtools

package_path: devtools_2.4.5.tar.gz

dependencies:

- package_name: ellipsis
package_path: ellipsis_0.3.2.tar.gz

dependencies:
B Macintosh HD > [

- package_name:

1 package_path:
- package_name: lifecycle

rlang
rlang_1.1.5.tar.gz

package_path: lifecycle_1.0.4.tar.gz

dependencies:

- package_name:
package_path:
- package_name:
package_path:
- package_name:
package_path:

N R ESLREES credospell.yaml
:noh

rlang
rlang_1.1.5.tar.gz
cli
cli_3.6.3.tar.gz
glue
glue_1.8.0.tar.gz

«Guido Tarone»
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@ O £ bsa

B Macintosh HD > @
1 — hame:

= hame:

- name:

- hame:

— hame:

«Guido

v

Size Kind

20,4 MB Unix Ex...ble File

-- Folder
Folder
Folder

Folder

2 KB YAML Document

%Fonsortium
»FGARR

® O bs4 — nvim credospell.yaml ~/D/w/c/c/bs4 — nvim credospell.yaml » nvim — 80x24
l 11 WARNING !!!

# This file is automatically generated by CREDO.

# CREDO is a tool designed to create reproducible environments.

pip:

- name: BeautifulSoup4
- name: soupsieve

apt:

— name: libxml2
dependencies:

— hame:
- hame:

gcc-14-base
libgcc-s1
1libc6
libstdc++6
zliblg
liblzma5
libicu74

- name: python3-1ibxm12
dependencies:

- hame:

mime-support

optional: true

— name:

N credospell.yaml

python3:any

£ yaml

Tarone»
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O O £ bs4 — ~/D/w/c/c/bs4 — -fish — 80x9

+ bs4 git:(main) ./credo apply

c R E Do a p p Iy Looking in links: /Users/eliseomartelli/Developer/work/credo/core/bs4/credoenv/p
ip

Requirement already satisfied: BeautifulSoup4 in ./credoenv/venv/lib/python3.13/
. site-packages (4.12.3)
PrepO r(] e esegue u n O mblente Requirement already satisfied: soupsieve>1.2 in ./credoenv/venv/lib/python3.13/s
ite-packages (from BeautifulSoup4) (2.6)
Looking in links: /Users/eliseomartelli/Developer/work/credo/core/bs4/credoenv/p

generato con CREDO

Borsisti Day
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Ma... Ci sono ancora dei limiti...
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Migliorare la GUI di CREDO con i
feedback degli utenti
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AIR

Abbiamo ancora problemi con la
Findability
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La nuova versione di CREDO Ko

Dobbiamo ancora integrare DOI
agli artefatti generati per
facilitarne citazioni e riferimenti.

—‘—
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La nuova versione di CREDO

Pubblicare la nuova versione di
CREDO

ISCBS GIGA® (o

INTERNATIONAL SOCIETY FOR CIEN{\:E BiOinfOI’matiCS

COMPUTATIONAL BIOLOGY
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Catturare parti dell’ambiente che
non sono ancora gestite da CREDO
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( FUTURO)

Cosa ciriserva il futuro?
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Vogliamo rendere CREDO una
runtime sulla quale poter
eseguire le proprie analisi
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Implementazione di un
protocollo peer-to-peer per
distribuire la computazione
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Rendere I'onboarding e
I'utilizzo di CREDO ancora piu
semplice
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PRIVACY: per rendere CREDO
adatto all’elaborazione di
dati dei pazienti

G e —
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Valutazione di alcune librerie
per Homomorphic Encryption

£ ———
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Modifica di STAR per poter
effettuare allineamento di
sequenze biologiche criptate

. ——
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Testing sul campo di questa
evoluzione di CREDO e
pubblicazione di un huovo
articolo
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