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Background

● SODAR (System for Omics Data Access and Retrieval) is 
specialized software for managing data in omics 
research projects

● Feature Overview

– Project based access control and data encapsulation

– Management of study design metadata

– Providing access to large scale data storage

– Management of file uploads

– Linking files to metadata

– Tools for aiding data management in research 
projects
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SODAR Basics (1/2)

● SODAR for the User

– Web UI for user interaction in the browser

– REST APIs for scripts and software

– Access mass storage data by command line and web

– UUIDs and permanent URLs are provided for all relevant objects 
in the system

– Access with existing institute credentials, support for multiple 
organizations

– Integration with e.g. genome browsers
● Projects

– Data is organized in projects and categories

– Project-specific roles are assigned to users

– The same access control affects SODAR server and raw data in 
mass storage
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SODAR Basics (2/2)
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Owner Delegate Contributor Guest Finder

Edit project metadata and settings  

Transfer project ownership 

Modify project delegates 

Modify other project members  

Modify project data   

Read project data    

Create sub-categories and projects if 
role is given for category   

Access nested categories and projects    

See nested categories and projects 
without access 



Sample Sheets (1/3)

● Sample sheets contain the study metadata for 
each project

– Modeled in the ISA-Tab format

● https://isa-tools.org

– ISA = Investigation, Study, Assay

– Studies depict sample extraction from 
patients/donors

– Assays represent processes and materials from 
samples in a study

● More about the ISA-Tab modeling in a separate 
session

● For uploading data, each project must have 
sample sheets
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Sample Sheets (2/3)

● Two ways to add sample sheets to SODAR projects

– Creating sheets from templates

– Uploading existing ISA-Tab TSV files
● Creating from Template

– SODAR provides a selection of templates for 
different types of studies

– Default values can be filled in a web-based form
● Uploading ISA-Tab TSV Files

– Sample sheets can be created and edited elsewhere 
as ISA-Tab TSV files and uploaded into SODAR

– Files are validated upon upload and must conform 
to the ISA specification
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Sample Sheets (3/3)

● Editing Sample Sheets

– Editing cell values

– Configuring allowed values, value ranges, units etc.

– Adding/removing rows

– Ontology term lookup

– Version control for sheet changes

– Sheets can be replaced with new versions edited 
elsewhere

● Exporting Sample Sheets

– Can be exported in ISA-Tab compatible TSV files

– Simplified Excel export also available
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Landing Zones (1/3)

● Large scale study data is stored in a distributed file system 
built on iRODS (https://irods.org)

● Uploading new sample data is done using landing zones
● Landing Zone

– Temporary file area specific to project, user and assay

– Directory in iRODS with access managed by SODAR

– Sample sheets with at least one assay are required to create 
a landing zone in a project

– User has full read/write access to their own zones

– SODAR does not restrict the types of uploads, any file is OK

– Every file must be accompanied with an .md5 file

– Each landing zone enforces a directory structure depending 
on assay type or metadata
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Landing Zones (2/3)

● Uploading Data in iRODS

– Typically through command line from terminal, using 
the iRODS iCommands package

● Commands similar to Unix shell, e.g. „icp“, „irsync“

● SODAR auto-generates a user-specific client 
environment file for accessing iRODS

● Other iRODS Access Options

● CUBI Toolkit command line package for generic 
operations

● Python iRODS client or the new iBridges wrapper

● Mounting iRODS as a network drive via WebDAV

● More about iRODS access and file uploads in the feedback 
& tutorial session
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Landing Zones (3/3)

● Validation of Uploads

– Once uploading is completed, user starts validation in 
SODAR

● Checksum validation against uploaded .md5 files

● Checking against overwriting of existing files

● (Possibility to add other types of validation in the future)

● User is informed by SODAR once the operation completes

– Once validation succeeds, SODAR moves the files into 
the read-only sample data repository

● There the files can be read by project members via the 
sample sheets

● The landing zone is removed and a new one must be 
created for further uploads

– If validation fails, the operation is rolled back with an error
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File Access (1/2)

● Browsing Files in Sample Sheets

– Links to directories and files are generated in the sample sheets

– Logic for linking is based on the study and assay type or ISA-Tab 
metadata

– For studies, shortcuts are displayed for specific studies

– For assays, there can be one or more of the following:

● Shortcuts for assay-level directories

● Row-specific directory links

● Inline file or directory links
● Accessing Files in iRODS

– Links in the samplesheets point to WebDAV, allowing access 
directly in the web browser

– Also provided are iRODS paths for iCommands and other iRODS 
tools to access files from your workstation or on the cluster
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File Access (2/2)

● Automated Study Shortcut Generation

– Bam/VCF files for germline/cancer cases

● IGV Integration

– Automated generation of session files linking to BAM/VCF files

– Links for merging files with one click

● UCSC Genome Browser Integration

– Track hub generation and management in iRODS

● iRODS Access Tickets

– Read-only access tickets can be created for integration with 
other software

● iRODS Delete Requests

– Used to delete files from the read-only sample repository

– Owner or delegate must approve the request
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Other Notable Features

● Site-Wide Search

– Supports searching for project metadata, files in iRODS, 
alternative names of patients and donors, etc.

– Displays results in projects the user can access
● Timeline Application

– Enhanced event logging for changes in project data

– Provides audit trails
● Project Archiving

– Finished projects can be made read-only
● SODAR Core

– Separate package of core components

– Allows development of external systems based on SODAR

– Enables project and access management between multiple 
system
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Deployment Status

● SODAR is in use for a large number of 
projects at BIH

● CUBI SODAR instance can be found at 
https://sodar.bihealth.org

● ~845TB of data stored in iRODS

● ~680 projects

● ~600 users
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Using SODAR

● Access the CUBI SODAR Instance

– Point your web browser to https://sodar.bihealth.org

– The site is accessible from the Charité and MDC networks

– You can log in with your Charité or MDC credentials

– Firefox and Chromium-based browsers are supported

– Project access must be granted to you by an authorized user

– REST APIs accessible by generating an access token on the website

● Access Data in iRODS

– SODAR iRODS server is located in the same url 
(sodar.bihealth.org:1247)

– Generate your personal client environment file on the website

– Use your preferred iRODS tools to upload/download iRODS data

– ..and/or use the WebDAV links via sample sheets in your browser
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Related Software
● Varfish

– System for quality control, filtering, prioritization, 
analysis, and user-based annotation of DNA 
variant data with a focus on rare disease genetics

– Uses SODAR for project access management and 
file storage

– https://www.cubi.bihealth.org/software/varfish/

– https://varfish.bihealth.org/
● Kiosc

– System for running data exploration and 
visualization tools as containers

– Uses SODAR for project access management and 
file storage

– https://kiosc.bihealth.org/
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● SCelViz

– Visualization of pre-processed single-cell data

– Used via Kiosc

– https://www.cubi.bihealth.org/software/scelvis/

● Seapiper

– Standard processing of bulk RNA-Seq or pseudo-bulk 
scRNA-Seq data combined with gene set enrichment 
analysis

– Used via Kiosc

– https://www.cubi.bihealth.org/software/seapiper/

● CUBI Toolkit

– Command-line tools for data delivery and access using 
SODAR, Varfish, Kiosc et al.

– https://www.cubi.bihealth.org/software/cubi-tk/

https://www.cubi.bihealth.org/software/varfish/
https://varfish.bihealth.org/
https://kiosc.bihealth.org/
https://www.cubi.bihealth.org/software/scelvis/
https://www.cubi.bihealth.org/software/seapiper/
https://www.cubi.bihealth.org/software/cubi-tk/


Software Status and Roadmap
● v0.15 (Current Release)

– Generic assay plugin

– Isatemplates app for custom templates

– iRODS checksum verification stability improvements

● v1.0 (Nov/Dec 2024)

– iRODS v4.3 support

– Single sign-on support via OIDC

● For e.g. LS AAI (formerly Elixir)

– Standardized REST API versioning

– Project access sync controls for owner/delegate

● For Kiosc, Varfish etc.

– Admin alerts as email

– Opt out settings for email alerts

– A large number of critical backend updates

2024-10 Introduction to SODAR18

● v1.1 (Spring 2025)

– Improved project list

– Project deletion

– Landing zone access control updates

– Landing zone status display improvements

– User-facing updates from the backlog

– Minor sample sheet browser/editor 
improvements prior to rewrite

● v1.2 (Autumn 2025)

– Rewrite sample sheet browser/editor

– Improved search

– Etc. Etc. (TBA)

● Schedules and features subject to change



Resources (1/2)

● Web Resources

– SODAR manual: https://sodar-server.readthedocs.io

● Or click the Manual link on the SODAR website

● Manual also links to an introductory YouTube video

– SODAR software on the CUBI website: 
https://www.cubi.bihealth.org/software/sodar/

– CUBI SODAR resource: 
https://www.cubi.bihealth.org/resources/sodar/

● Publication

– Mikko Nieminen, Oliver Stolpe, Mathias Kuhring, January 
Weiner, Patrick Pett, Dieter Beule, Manuel Holtgrewe, 
SODAR: managing multiomics study data and 
metadata, GigaScience, Volume 12, 2023, giad052, 
https://doi.org/10.1093/gigascience/giad052
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Resources (2/2)
● SODAR source code, issue trackers and milestones are available at 

https://github.com/bihealth/

● Get Involved

– Bug reports, feature requests and pull requests are welcome

– Project and data specific issues should go to cubi-helpdesk@bih-charite.de 

● Repositories

– sodar-server

● The Django server for the main SODAR system logic, GUI and REST APIs

– sodar-core

● Server framework with project-based access control, common UI and tools

● Used to build SODAR, Varfish, Kiosc et al.

– sodar-docker-compose

● Docker-compose network for deploying, developing and trying out SODAR

– irods-docker

● Our SODAR-compatible iRODS Docker image
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www.cubi.bihealth.org

Thank You
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