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Image generated with stable-diffusion-2

Prompt:
DNA strand illustration minimal, monoline, drawing, warm palette

Sloinformatics is a discipline
that intersects various
fields of research.
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is adiscipline
that intersects various
fields of research.
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is adiscipline
that intersects various
fields of research.

Statistics
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Experiment
is hard in Bioinformatics.
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Experiment Reproducibility

CPROBLEM ) is hard in Bioinformatics.

Genome-wide translocation
sequencing reveals
mechanisms of chromosome
breaks and rearrangements in
B cells

In-house software

10.1016/j.cell.2011.07.049

3D Model: Human DNA - zaurian868 - Edited with metallic material applied
Eliseo Martelli - Universita degli Studi di Torino
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Experiment Reproducibility

(PROBLEM ) is hard in Bioinformatics.

a—

In-house software

DNA pieces scatter

10.1016/j.cell.2011.07.049

3D Model: Human DNA - zaurian868 - Edited with metallic material applied
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Experiment Reproducibility
(PROBLEM ) is hard in Bioinformatics.

In-house software
DNA pieces scatter

They join together or in other
places of the DNA

10.1016/j.cell.2011.07.049

3D Model: Human DNA - zaurian868 - Edited with metallic material applied
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Experiment Reproducibility Consortium
CPROBLEM) is hard in Bioinformatics. 'SGARR

BLAST is the core dependency of
this project.

Basic local alignment search tool - 10.1016/50022-2836(05)80360-2

3D Model: Human DNA - zaurian868 - Edited with metallic material applied
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Experiment Reproducibility

CPROBLEM ) is hard in Bioinformatics.

But there is a catch...

3D Model: Apple MacBook Pro 15 - texture removed - applied metallic material

Eliseo Martelli - Universita degli Studi di Torino
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Experiment Consortium
is hard in Bioinformatics. »>GARR

Let’s compare 2 software versions

blast 2.12.0, build Mar 8 2022 16:19:08
blast 2.2.31, build Jun 2 2015 10:47:46
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Experiment Reproducibility Cgconsortium
3G

CPROBLEM) is hard in Bioinformatics.

Let’s compare 2 software versions

BED File Comparisons BED File Comparisons
17500 - = SE\[;/L:JY::LI:; I OLD Unique
= Overiap B NEW Unique
15000 | 20000 + I Overlap
12500 1 15000 |
2 10000 | ,,2
8 3
. “ 10000 A
- 5000 A
0 0-
10 6 7 2 5 e Nomber 9 4 3 1 8 10 6 7 2 5 9 4 3 1 8
File Number
blast 2.12.0, build Mar 8 2022 16:19:08 blast 2.2.31, build Jun 2 2015 10:47:46
: _ o _ o Borsisti Day
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Experiment Consortium
is hard in Bioinformatics. »>GARR

Validity & Reliability

Borsisti Day
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Experiment Consortium
is hard in Bioinformatics. »>GARR

Insufficient Documentation
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Experiment Consortium
is hard in Bioinformatics. »>GARR

Lack of Standardization
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stands

"FAIR

principles.
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Consolidation of sources for researchers
to access, install, and utilize the software using centralized platforms.
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Simplification of the process of creating reproducible environments
to users without previous bioinformatics knowledge.
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Ensuring compatible with the most widely available operating
systems to maximize the range of users that can use the application.

Borsisti Day
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Facilitation of software customization.
Ensure archival of dependencies to prevent future inaccessibility of dependencies.
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A possible solution?

Borsisti Day
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But... doesn’t solve one big problem:

Dependency Management

Borsisti Day

Eliseo Martelli - Universita degli Studi di Torino 23 _
09 aprile 2024



Consortium
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Dependency Management

Involves efficiently handling and controlling the software
components and libraries needed for an application to function
properly, ensuring compatibility and mitigating conflicts.

. . N . o Borsisti Day
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(' BEFORE )

CREDO existed as a
Proof of Concept.

m“‘“

Aessands et ol BMC Bloinormatics

Heipedotorg/10.1186/512859 024 056359

(202425110 BMC Bioinformatics

1 CREDO: a friendly Customizable,

REproducible, DOcker file generator
for bioinformatics applications

Simone Alessandri', Maria L Ratto’, Sergio Rabelling’, Gabriele Placentl’, Sandro Gepiro Contalde’,
Simone Pernice’, Marco Beceuti’, Raffacle A Calogero® and Luca Alessandri®*
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Deportment of Computes
clonce, Uriversty o Tedna,

et o Pt
Boston Chidver's Hospita
Fawd tedca Schcol Boson
MAUSA

Abstract

Background: The analysis o rge and complex biclogical datasets in bioinformat-
{cs poses a sgnificant challenge to achieving reproducible research outcomes due
e nestendes and the lack of sandardzation In e analysis process. These issues
O o 1o discrepanclesn results, undermining the e ity and impact of bio-
{oformatics esearch and creating mistrust n the scientie process.To address these
challenges, open scence practices such 3 shaing data, code, and methods have been
encouraged.

Results: CREDO, a Customizable, REproducible, DOCke! file generator for bioinfor-
eics applications, has been developed 25 atool 1o moderate reproducibilty issues
by bullding and distrbuting docker contaners ¥ th embedded bioinformatics tocls
AEDO simpifiesthe process of generating Docker Mages, facilitating reproducibility
O efcient research In bioinformatics The crucal sep generating 3 Docker mage
o aating the Dockerfle, which requires incorporaing heterogenecus packages

e anvitonments such as Bioconductor and Conda CREDO stores all required pack-
2ge information and dependencies na Gith ib-compatible format to enhance Docker
age reproducibilty, owing exsy image cresic) from scratch. The user-friendly
CUland CREDO abilty o generate modular Docker {mages make it an ideal toal

O e scentsts to effcenty create Docker images. Qv CREDO Is a valuable tool
o addressing reproducibiity issues n bloinformatcs research and promoting open
sclence practices

Keywords: Reproducibilcy, Bioinformatics Docker, Open science, Software sharing

Background

Reproducibilty s a criticl problem in the Bioinformatics field 1]. Bioinformatics
research often involves analyzing large and complex biologieal datasets using several
omputational tool,algorthms, and modes (2 “Ihe results of these analyses are used 10
draw important conlusions about the underlying biology. However, the issue of repro-
Jucibilty arises when other researchers try 10 replicie 31 analysis. One major factor

oprate et o the crgn
v
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bioi i i
informatics applications - 10.1186/s12859-024-0569
- - 5-9

25

Borsisti Day
09 aprile 2024



Eliseo Martelli - Universita degli Studi di Torino

( PLAN )
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PLAN

Modularity & Optimization

Consortium

FGARR

Achieved through code-refactoring and implementing

strong architectural patterns.

Eliseo Martelli - Universita degli Studi di Torino
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1
Ul Redesign
Improve Ul design and performance to increase user
interaction quality and speed.
. . N . o I Borsisti Day
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PLAN

Multiuser Environment

Consortium

FGARR

Restructure the application to support multiple users and

permissions.

Eliseo Martelli - Universita degli Studi di Torino
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PI. AN I : C&\igztium
DOI Tagging
Assign DOI references to artifacts generated
to facilitate citations and references.
|
: , , , _ o , Borsisti Day
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PLAN

Quality Assurance & Testing

Configure safeguards and robust testing
methodologies via Cl and GitOps.

Eliseo Martelli - Universita degli Studi di Torino
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PLAN
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Documentation
Produce In-depth documentation
by following a doc-first approach.
"
|
|
|
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we (") open source
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We(‘? Open Source c cagﬁlﬁ

OSS Contributions
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Eliseo Martelli - Universita degli Studi di Torino 34 ,
09 aprile 2024



We(‘? Open Source c cagﬁlﬁ

Using industry standard libraries

Borsisti Day
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Building tools for the community

Borsisti Day
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we (') open Source
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Github.com/CREDOProject

Eliseo Martelli - Universita degli Studi di Torino

®@O®® [[]rrivate <

O Product v Solutions ¥ Open Source v  Pricing Search or jump to...

CREDO Project

() Overview [J Repositories 10 M Projects

Popular repositories

core Public
@®Go
go-pip Public

Go library to interact with pip, Python's package manager.

@®Go

sharedutils Public

A collection of shared utilites for the CREDO project.

@®Go

[ Repositories

Q_ Find a repository...

Ax1follower @ https://www.calogerolab.it

github.com @ (-}

Customizable, Reproducible, Dockerfile Generator for Bioinformatics Applications

@ Packages A People

docs Public
@ Makefile
go-pythonvenv Public

A bridge helping manage python virtual environments from go.

@®Go

go-conda Public

Go library to interact with conda

@®Go

Type ~ Language ~ Sort ~

37
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©®© h + O

People

This organization has no public
members. You must be a member to
see who's a part of this organization.

Top languages

@®Go @ Makefile

Borsisti Day
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A hew of CREDO.
Built from the ground up.

Borsisti Day
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A new of CREDO.
Built from the ground up.

Modular Architecture

>
N

Channels
WaitGroups

Registry
Pattern

Eliseo Martelli - Universita degli Studi di Torino

YA
ML

C'b{g:onsortium
»FGARR

Golang

Idempotence
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A new evolution of CREDO.
( NEW ) Built from the ground up.

N>

Modular Architecture

A
. B
-0~ Goroutines
\ ) Channels

- WaitGroups

Registry
Pattern

Symbols provided by Hero Icons, MIT License

Eliseo Martelli - Universita degli Studi di Torino

YA
ML

s
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Golang

Idempotence
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A new of CREDO.
Built from the ground up.

Modular Architecture

N

&

o) Goroutines
Channels
WaitGroups
Registry
Pattern

Eliseo Martelli - Universita degli Studi di Torino

YA
ML

Golang

Idempotence
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A new of CREDO.
Built from the ground up.

." Modular Architecture

O Goroutines
Channels
WaitGroups

Eliseo Martelli - Universita degli Studi di Torino

&

Registry
Pattern

YA
ML

Cglonsortium
»FGARR

Golang

Idempotence
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A new of CREDO.
Built from the ground up.

Modular Architecture

>
N

Channels
WaitGroups

Registry
Pattern

Eliseo Martelli - Universita degli Studi di Torino

YA
ML
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Golang

Idempotence
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( ARCHITECTURE )

CREDO's new building blocks.

Borsisti Day
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APT
2 Q0
FILES C C S O c FILES
o 9O o PIP CRE 9o
K e o 59
S -3 c S -8 S S
D o c O 'e) D o
— D J e —
C o x C > CRAN C o
o) o) o)
Database O O O Database

Filesystem

Borsisti Day
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( ARCHITECTURE )

Where are we now?

Borsisti Day
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( ARCHITECTURE ) l I
Where are we now?
Open Source
Libraries Released
Borsisti Day
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( ARCHITECTURE ) D +
Where are we now?
Integrated
Package Managers
Borsisti Day

Eliseo Martelli - Universita degli Studi di Torino 48 ,
09 aprile 2024



Consortium

FGARR

What's next?

Borsisti Day
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Evolution to a GARR-hosted
service.

Borsisti Day
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Exploration of techniques of
session replay.

Eliseo Martelli - Universita degli Studi di Torino
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Integration of more
package managers.

Borsisti Day
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Feedback system for users.

Borsisti Day
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Borse di studio GARR
Upies Carlini

Thank you!

THE ITALIAN
EDUCATION
& RESEARCH
NETWORK
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