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Introduction

▪ Machine Learning (ML) assets: 
high-value artifacts contributing 
to ML-driven workflows such as 
models and datasets.
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▪ Model Reuse: Similar to software reuse, with ML-specific challenges.

▪ Developer Mandates: Choosing the right ML asset is not only a matter of 
performance. Developers must also: 

○ Ensure system compatibility

○ Avoid integration problems

○ Manage privacy risks, bias, and ethical concerns. 

▪ Discovery Challenge: Systematically discovering SE assets remains 
challenging, making the process time-consuming and error-prone.

Motivation
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▪ Popular open-source registry for Machine Learning (ML) assets

▪ One new repository is created every 15 seconds!

▪ 2024 average: 

○ 2,199 new models/day 

○ +6M downloads/day on HF +2.8M
models

(as of July 2026)

Hugging Face (HF)
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Hugging Face (HF)

Current situation:
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Are there Software Engineering (SE) models?

The Gap: Lack of SE Focus

Current situation:
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Are there Software Engineering (SE) models?

The Gap: Lack of SE Focus

Current situation:

Design MaintenanceRequirements
Engineering

Implementation Quality 
Assurance
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Related Work - ML Registries

▪ Periodic relational database dumps 
of HF assets. 

▪ No updates since October 2024.

HFCommunity
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Related Work - ML Registries

▪ Periodic relational database dumps 
of HF assets. 

▪ No updates since October 2024.

ML research as an RDF knowledge 
graph, linking tasks, datasets, methods, 

and evaluations from PWC. 

HFCommunity Linked Papers with Code
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Related Work - ML Registries

▪ Periodic relational database dumps 
of HF assets. 

▪ No updates since October 2024.

However, they are designed for ML purposes: no SE organization! 

ML research as an RDF knowledge 
graph, linking tasks, datasets, methods, 

and evaluations from PWC. 

HFCommunity Linked Papers with Code
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Related Work - Repository Mining 

Web application to build and 
pre-process datasets of code mined 

from public GitHub repositories.

They are not designed for SE researchers and practitioners that reuse ML assets!

Web & dataset with 25 characteristics 
(e.g., commits, license) for over 735k 

GitHub repositories

SEART Data Hub GitHub Search
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Related Work - Leaderboards
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Related Work - Leaderboards
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Related Work - Leaderboards
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Related Work - Leaderboards
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MLAssetSelection Tool
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Filters Hugging Face MLAssetSelection

SE task ❌ Not supported Explicit SE task filters

Metadata Licenses, libraries, 
languages, ML tasks

Licenses, libraries, 
languages, ML tasks, creation date

Popularity 
(likes, downloads)

❌ No filtering
Sort by most only

Filterable by range 
Sortable ascending/descending

Activity 
(commits, contributors)

❌ Not supported Filterable by range
Sortable ascending/descending

Model-specific Inference providers, 
number of parameters, apps

Size, region, training datasets, 
inference providers, evaluation results

Dataset-specific Size, format, modalities Size, format, modalities, disciplines

Hugging Face vs. MLAssetSelection Tool
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Tool Architecture Tool
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MLAssetSelection - Frontend Tool

1. Benchmark (e.g., HumanEval)
2. Implementation (e.g., Explain) 
3. Programming Language (e.g., C++)
4. Metric (e.g., Pass@1)
5. Metric configuration (e.g., threshold 0.2)

Leaderboard

CSV
JSON
XML

Data Export User Workspace

▪ Save ML assets into customizable lists
▪ Define preferences (e.g., benchmarks or selection criteria)
▪ Receive alerts when newly ingested models match those preferences

Requirements-based Selection

▪ Asset identifier
▪ SE tasks
▪ Model-specific attributes 
▪ Dataset-specific attributes

▪ Metadata
▪ Popularity
▪ Activity
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MLAssetSelection - Backend Tool

Ingests assets from HF by applying the 
cataloguing pipeline to models and datasets.

Ingestion Controller

Metrics Refresh Leaderboard Engine

▪ Extracts & processes 
model performance 

▪ Generates leaderboards 
from model cards

API Controller
▪ Search, filter, and retrieve ML assets
▪ 3rd party API access

▪ Daily ingestion of newly 
uploaded assets

▪ 12-hour updates of 
dynamic metrics

User Management

▪ Authentication & profile 
management

▪ 2FA email verification for 
enhanced security
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Demo Tool

https://mlassetselection.essi.upc.edu/ 

https://mlassetselection.essi.upc.edu/
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Planned Evaluation

We plan to analyze the MLAssetSelection tool for the purpose of assessment 
with respect to ease of use and usefulness from the point of software engineers 
and researchers in the context of ML assets applied to SE.

▪ Focus groups with SE practitioners 
and researchers

▪ TAM-based evaluation 
(usefulness, ease of use, adoption)

Short term

▪ Controlled experiment vs. direct 
provider interaction

▪ Measure efficiency, selection 
quality, and user satisfaction

Long term

Tool



MLOps Course 

@UPC
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Learning Objectives

1. Interpret the basic concepts of Software Engineering for ML systems, 

especially in relation to the use and exploitation of MLOps practices.

2. Apply and analyze good software engineering practices related to data 

science and machine learning projects.

3. Apply and analyze MLOps practices to build ML models, fostering 

reproducibility and quality assurance.

4. Apply and analyze MLOps practices to deploy ML models, fostering API 

development.
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Organization

▪ Students will build teams of approximately 4 members 

▪ During the semester, each team will be responsible for taking part in the process of 

building an ML component of an ML-based system, discussing the data analysis, 

documenting and presenting their results:
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Datasets suggestions (current)

▪ Computer vision datasets:

🔗 German Traffic Sign Recognition Benchmark (GTSRB)

🔗 MNIST

🔗 Cifar-10

▪ Natural language processing datasets:

🔗 Sentiment140

🔗 Amazon Reviews

🔗 IMDB Movie Reviews

Advanced Topics in Data Engineering 2S. Martínez

https://www.sciencedirect.com/science/article/abs/pii/S0893608012000457
https://ieeexplore.ieee.org/document/6296535
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.222.9220&rep=rep1&type=pdf
https://www-cs-faculty.stanford.edu/people/alecmgo/papers/TwitterDistantSupervision09.pdf
https://aclanthology.org/D19-1018/
https://aclanthology.org/P11-1015.pdf
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Datasets suggestions (future)

Advanced Topics in Data Engineering 2S. Martínez

Tool
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Conclusions & Future Work Tool

▪ MLAssetSelection: a web for selecting ML assets across the SDLC. 

▪ It combines SE filtering with a standardized leaderboard. 

▪ Has already attracted registered users from research & practice. 

Future Work

▪ Assets from additional open-source providers and marketplaces 
▪ Incorporating model derivation knowledge

Conclusions
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Thank you!

▪ Questions? Comments?

▪ Contact: alexandra.gonzalez.alvarez@upc.edu 

This work was supported by the FI-STEP predoctoral fellowship (grant no. 2025 STEP 00407) awarded by AGAUR 
(Government of Catalonia) and co-funded by the European Social Fund Plus (FSE+) of Catalonia 2021–2027, and by 
Grant PID2024-156019OB-I00 funded by MICIU/AEI/10.13039/501100011033 and by ERDF, EU. 
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Access the tool!

mailto:alexandra.gonzalez.alvarez@upc.edu

