
David Romero-Organvidez, José A. Galindo, Megha 
Bhushan, Jose-Miguel Horcas, David Benavides

Open Science principles in software product lines: 
The case of the UVL ecosystem



David Romero-Organvidez, José A. Galindo, Megha 
Bhushan, Jose-Miguel Horcas, David Benavides

Open Science principles in software product lines: 
The case of the UVL ecosystem





1. Variability and Software Product Lines
2. Yet another language: UVL
3. UVLHub and Open Science
4. flamapy
5. Conclusions



1. Variability and Software Product Lines
2. Yet another language: UVL
3. UVLHub and Open Science
4. flamapy
5. Conclusions



1. Variability and Software Product Lines

Software Product… what?
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1. Variability and Software Product Lines
Paella!

Paella 
valenciana

Paella de marisco
(seafood paella)

Arroz con cosas
(rice with things)

Paella de verduras
(vegetable paella)

Paella de arroz negro
(seafood paella)

Paella de pollo
(chicken paella)



1. Variability and Software Product Lines
Mass production

Mass production
Producing efficiently a 
large amount
of standarized products



1. Variability and Software Product Lines
Mass customization – A set of product
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SPL
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MODEVAR
International Workshops on Languages for 

Modelling Variability

2. Yet another language: UVL
MODEVAR initiative

2024
Switzerland

2019
France

2020
Germany

2020
Canada

2021
U.K.

2022
Austria

2024
Luxembourg



UVLHub

Universal Variability Language
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2. Yet another language: UVL
A typical example of UVL (smartwatch)
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2. Yet another language: UVL
Language Level

https://ssrn.com/abstract=4764657
https://dx.doi.org/10.2139/ssrn.4764657
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2. Yet another language: UVL
An example of arithmetic level

features

smartwatch

mandatory

screen

alternative

touch {Power 3}

standard {Power 2}

"energy management" {Power 5}

optional

payment {Power 4}

gps {Power 2}

Integer Watt

"sleep tracking" {Power 2}

constraints

sum(Power) <= Watt
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3. UVLHub and Open Science
UVL dataset



Lots of datasets!

They are IMPORTANT 
because...

• Evidence base
• Reproducibility
• New findings
• Collaboration
• Transparency
• Education

3. UVLHub and Open Science
Dataset in science



Private 
repositories

System down
Lost, corrupt, 
incomplete...

3. UVLHub and Open Science
Dataset in science



3. UVLHub and Open Science
Key Principles



3. UVLHub and Open Science



Can The Open Science provide a solution 
to my UVL dataset problem?

3. UVLHub and Open Science



Open Access 
Infrastructure for 

Research in Europe

Open Access 
Repository

Research 
Data 

Management 
(CERN)

3. UVLHub and Open Science
Different initiatives



But in Zenodo you can load ANY
kind of dataset, not only UVL...

3. UVLHub and Open Science
Different initiatives



How do I control that only UVL datasets 
are uploaded?

3. UVLHub and Open Science



A feature model repository 
using UVL and 
Open Science principles

3. UVLHub and Open Science



3. UVLHub and Open Science
Sneak peek
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UVLHub

3. UVLHub and Open Science



UVLHub

3. UVLHub and Open Science



3. UVLHub and Open Science
Architecture



3. UVLHub and Open Science
Architecture



UVLHub

Thanks to the uvlhub 
layer, I have...

• Filtering
• Analysis
• Search
• Business rules
• Domain-specific 

features

I can adapt it to 
other contexts

3. UVLHub and Open Science
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The cutting-edge Python-based tool for 
Automated Analysis of Feature Models using UVL 

and more

flamapy.org

4. flamapy



As a tool

Allows to
analyze feature

models

Multiple
interfaces

As a 
framework

Adapt it to
what you need

Integrate it in 
your tools

4. flamapy
A tool and a framework



• UVL
• Fama XML
• Feature IDE
• Glencoe
• Others
• CNF, JSON, …

4. flamapy
Supported formats



Atomic Sets
Average 

Branching 
Factor

Commonality Configurations

Number of 
Configurations

Conflict 
Detection

Core Features Count Leafs

Dead Features
Estimated 
Number of 

Configurations

False Optional 
Features

Feature 
Ancestors

Filter Leaf Features Max Depth Satisfiable

Satisfiable 
Configuration

Unique 
Features

4. flamapy
Analysis operations
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5. Conclusions

• UVL as a new textual language

• Using UVLHub for model 
sharing

• Analysing models with flamapy

• Following the Open Science 
approach
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