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ObiBa applications suite
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http://www.obiba.org/

Store with Opal

Analyze with R and 
DataSHIELD Publish with Mica



Installation prerequisites

• Ubuntu 14.04

• 3 Virtual machines (XenServer) in private 
network
- 2 opal instances
- 1 mica instance

• HTTP only, no HTTPS

• I’m a software developer, no sysadmin
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Opal schematic overview
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http://wiki.obiba.org/display/OPALDOC/Opal+R+and+DataSHIELD+User+Guide



Opal database installation

• http://wiki.obiba.org/display/OPALDOC/Databases+
Administration

• MongoDB or MySQL/MariaDB, PostgreSQL
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Some MongoDB installation remarks

• MongoDB on Ubuntu: 
https://docs.mongodb.org/master/tutorial/install-
mongodb-on-ubuntu/

• Create a MongoDB “root” user according to 
http://stackoverflow.com/questions/20117104/mon
godb-root-user

• Follow the Opal wiki documentation

• Security authorization in the /etc/mongod.conf file
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Some MySQL installation remarks

• Database creation
– CREATE DATABASE opal_ids CHARACTER SET utf8 COLLATE utf8_bin;

– CREATE DATABASE opal_data CHARACTER SET utf8 COLLATE utf8_bin; 

– CREATE USER 'opal' IDENTIFIED BY '<opal-user-password>';

– GRANT ALL ON opal_ids.* TO 'opal'@'localhost' IDENTIFIED BY '<opal-user-password>';

– GRANT ALL ON opal_data.* TO 'opal'@'localhost' IDENTIFIED BY '<opal-user-password>';

– FLUSH PRIVILEGES;

• Data schemas:

– Opal SQL: flexibility over performance

– Tabular SQL: SQL limitations, import/export
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Opal web application demo

• http://opal-demo.obiba.org/ui/index.html#!
dashboard
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Opal schematic overview
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http://wiki.obiba.org/display/OPALDOC/Opal+R+and+DataSHIELD+User+Guide



Opal R server side note

• Can be accessed without dataSHIELD!
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DataSHIELD installation and usage

• http://wiki.obiba.org/display/OPALDOC/How+to+ins
tall+and+use+Opal+and+DataSHIELD+for+Data+Har
monization+and+Federated+Analysis

• On Opal server (web application): 
– install dataSHIELD packages in admin section

– create a user and set the correct permissions on both 
dataSHIELD and project/table level

• On client side:

– install necessary R packages

– connect for example with Rstudio (demo?)
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Mica schematic overview
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http://wiki.obiba.org/display/MICADOC/Overview



Mica modules

• Mica server: RESTful Java server for managing, 
storing and searching Mica content

• Mica Web Application: user interface for 
administration and configuration of a Mica server

• Mica Drupal Client: Mica CMS providing tools to 
create custom web portals

• Mica Python Client: command-line interface for 
administration and automation of a Mica server
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Some Mica-server installation remarks

• Install MongoDB first!

• http://wiki.obiba.org/display/MICADOC/Mica+Serve
r+Installation+Guide

• Connection with Opal:

– On Opal server: create Mica user and set the 
necessary project/table permissions

– On Mica server: add (multiple) Opal credentials
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Mica demo’s

• Mica Web Application demo

– http://mica-demo.obiba.org/

• Mica Drupal Client demo

– http://demo.obiba.org/mica2/

• Mica Drupal Client example

– https://www.bioshare.eu/
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http://demo.obiba.org/mica2/


Mica-python-client

• Command line scripting tool written in Python, 
enables automation of tasks in a Mica server

• Provides access to the Mica REST-API
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Harmonization across Opal instances
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http://wiki.obiba.org/display/OPALDOC/Data+Harmonization+with+Opal#Data
HarmonizationwithOpal-DataHarmonizationacrossBiobanks



Harmonized DataSchema

• Create on Opal (or Mica Drupal Client) web application

• Export/Import as XML to other Opal instances

• Extensive tutorial:
http://wiki.obiba.org/display/MLSTRM/Data+Harmonization
+and+Database+Federation+Tutorial
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Harmonized DataSchema variable

• Has categories (from taxonomy if available)

• Project/table data processing algorithms

– Javascript

– Wizard for simple transformations

CC BY-SA 4.0



More complex algorithm example
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Harmonization dataset example
• http://demo.obiba.org/mica2/mica/datasets/harmo

nization-datasets
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