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1 Introduction

The study of biological mechanisms require the production of large and heterogeneous datasets.
These omics datasets are obtained routinely into labs, and are also available from public databases.
Each of them have their own format and linking them require lot of time to link them. To ease
integration of this data, we have developed AskOmics, a web tool designed to integrate heterogeneous
biological data, and query them using a user-friendly interface. The software uses the semantic web
technologies in order to homogenize data. AskOmics is used by several research team to analyze
genomics, transcriptomics and pathways data. Software development is still ongoing and new features
are added as new versions are released. Next version (AskOmics 3) will brings a new set of features.

2 AskOmics, integration and query using the semantic web technologies

AskOmics is a web software that uses the semantic web technologies (RDF/SPARQL) to integrate
multiple data formats, and query them through a user-friendly interface. During data integration,
user provides input files in common formats (CSV, GFF and BED). AskOmics internally generates the
corresponding RDF triples and load them into a triplestore. Two kinds of information are generated,
the content, corresponding to the raw data, and the abstraction, which describe how the raw data are
organized and interlinked.

The query interface is composed of a dynamic graph that uses the generated abstraction to rep-
resent the entities integrated. Users interact with the graph to build a complex query linking several
datasets integrated in Askomics. When the query is built, AskOmics internally converts the graph into
a SPARQL query and use it to interrogate the triplestore. Results are returned to the web interface
and can be downloaded by the user.

AskOmics source code is available under AGPL3 licence at https://github.com/askomics/
askomics. The GenOuest bioinformatics platform hosts a sandbox instance at https://askomics.
genouest.org.

3 Ongoing work

We are currently developing version 3 of AskOmics (https://github.com/xgaia/flaskomics).
This version will bring new features: the possibility to generate an AskOmics abstraction from RDF
data, the hierarchy management between entities, and the implementation of federated queries against
external endpoints, such as uniprot. Users will be able to link their data to large existing databases
without having to import them locally.

This version has a new graphical user interface, build with React, a Javascript library made for
building user interface. this change will provide a more modern and maintainable interface. The
Python API is being refactored using Flask framework and Celery task queue for better performance
by reducing the number of calls and making asynchronous call for long tasks such as data integration.

This new version is splitted into several micro services, AskOmics, a Python API and a Javascript
interface. Celery, a task queue, to execute long task asynchronously, Redis, a worker, dependency of
Celery, Virtuoso, a triplestore, for storing RDF and accepting SPARQL queries, and Nginz, a web
proxy for url redirecting to the services. All these microservices are provided as docker containers.
AskOmics deployment and upgrading is therefore very easy.
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