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VM is equipped with GPUs to make the 

analyses increasingly scalable

Data security and privacy compliance with EU 

GDPR regulations are maintained through a 

secure encrypted cloud Virtual Machine (VM)

Main Features

CINECA has built OMICS, an user-friendly web interface designed for seamless

uploading and processing of genomic data through NVIDIA Clara Parabricks, 

a software suite of GPU-accelerated genome analysis tools for genomic read

alignment, variant calling, and GVCF filtering and post-processing. 

What is OMICS?
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• OMICS main dashboard allows users to effortlessly upload their raw data and 

customize advanced options for three containerized pipelines

• Capability to swiftly upload and download large datasets (e.g. raw sequence data)

• OMICS aims to streamline WGS data analysis while prioritizing user experience, data 

privacy, and accelerated processing through GPU technology, aiming at supporting 
activities of Spoke 0 and Spoke 8 of ICSC 

What is OMICS?
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• Giuseppe Melfi

• Silvia Gioiosa

• Alessandro Grottesi

• Juan Mata Naranjo

• Xhulio Dhori

Il gruppo di lavoro



ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing

Under the hood
Let's look at what's going on behind the scenes

Photo by Tim Mossholder on Unsplash

https://unsplash.com/@timmossholder?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/car-engine-bay-VurHDpO4VYI?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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High level architecture

• Simplified/unified access

• Unified data layers
oAPIs

oKnowledge Graph

oStorage

• Vertical custom tools
Service Service Service Service
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Design properties

• Open Source techs

• Microservices 
oriented

• Cloud ready

• Easy portability

• Easy scalability

• Private Cloud
resources
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Current Features

• Multichunk Upload (User can upload large 
fastq files directly from the interface)

• Quality Check (Fastqc and Multiqc report)

• Ready to use pipelines on GPUs:

• Fq2bam

• Germline 

• DeepGermline

• Somatic

• Annotation tools (VEP)

• Visualization (IGV Browser)

• User Guide
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BENCHMARKS
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NEXT STEPS

• Beta tester feedbacks

• Partners feedback on data management and 
permissions, sharing results within own organization

• Batch analysis on multiple samples

• Re-run analysis with the same parameters

• Upload with command line

• Preprocess your data (trimming…)

• Cloud upgrade (more GPUs available)

• UX/UI improvements
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Demo live



DASHBOARD

AND LOGIN



Upload accessory files and low size input data

UPLOAD FILES



START GPU ACCELERATED ANALYSIS



START GPU ACCELERATED ANALYSIS



CONFIGURE ADVANCED OPTIONS



CONFIGURE ADVANCED OPTIONS



VEP ANNOTATION



IGV VISUALIZATION FOR VCF AND BAM FILES



FASTQC AND MULTIQC REPORT



FASTQC AND MULTIQC REPORT
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