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The UK Biobank Research Analysis Platform (RAP) is an informatics platform that provides access to, and 
analysis of, UK Biobank data by its registered researcher community.
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What is RAP?

https://dnanexus.gitbook.io/uk-biobank-rap/



Original dataset (2012): ~20TB

Release of  genotyping data (2017): +10TB

First Whole Exome Sequencing release 
(2019): +45TB

200k WES release (2020): +45TB

200k WGS release (2021): +6PB (+6,000TB)

500k WGS release (2023): to 30PB
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Why RAP?



• How to set-up your RAP account
• How to explore the UKB data on RAP

• What are the key differences between cloud- and cluster-based computing
• How to find existing apps on RAP
• How to submit a job on UI (user interface)
• How to install dx, the CLI (command line interface)
• How to submit a job using dx
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Learning objects



Set-up an account



Step 1: register an account on RAP
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Set-up your RAP account

https://ukbiobank.dnanexus.com/landing



Step 2: Connecting RAP account to UKB AMS account
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Set-up your RAP account

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/creating-an-account



Project
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Create a project 

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/creating-a-project
https://www.youtube.com/watch?v=uT_jD1Ey3Fk

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/creating-a-project
https://www.youtube.com/watch?v=uT_jD1Ey3Fk
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Create a project 

Dispensing data to your new 
project will take some time (1-
24h)

Application ID
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UKB AMS – View – Section B

Dispensing data

https://www.ukbiobank.ac.uk/enable-your-research/costs
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Dispense 500k WGS

https://dnanexus.gitbook.io/uk-biobank-rap/500k-wgs-faq
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Share project
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Project “settings”



UKB data on RAP
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Data access

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data



Bulk data
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Bulk folder

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
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File operation

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
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Upload data on UI



Dataset
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Dataset name

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
https://documentation.dnanexus.com/developer/datasets 

Tabular data-fields and linked health data are stored in a SQL database

Dataset name: app<APPLICATION-ID>_<CREATION-TIME>

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
https://documentation.dnanexus.com/developer/datasets


24

Cohort Browser
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Structure of dataset

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
https://documentation.dnanexus.com/developer/datasets 

https://dnanexus.gitbook.io/uk-biobank-rap/getting-started/working-with-ukb-data
https://documentation.dnanexus.com/developer/datasets
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Entities and fields
entity
participant
death
death_cause
hesin_delivery
hesin_diag
hesin_maternity
hesin_oper
hesin_psych
hesin_critical
hesin
covid19_result_england
covid19_result_scotland
covid19_result_wales
gp_clinical
gp_registrations
gp_scripts
olink_instance_0
olink_instance_2
olink_instance_3

entity name type
participant eid string
participant p3_i0 integer
participant p3_i1 integer
participant p3_i2 integer
participant p3_i3 integer
participant p4_i0 integer
participant p4_i1 integer
participant p4_i2 integer

~27,000 fields in the entity of “participant”

Entity and field list

Entity list

https://github.com/dnanexus/OpenBio/blob/master/dx-toolkit/dx_extract_dataset_bash.ipynb
Extracted by “dx extract_dataset” command

https://github.com/dnanexus/OpenBio/blob/master/dx-toolkit/dx_extract_dataset_bash.ipynb
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Field name notation
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Datasets and cohorts
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Add Filter
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Pheno Filter
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Genomic Filter

https://documentation.dnanexus.com/user/cohort-browser#add-genomic-filter
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Overview tab

A max of 15 tiles can be added to the dashboard. 
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Data Preview tab

The Cohort Table can visualize up to 30 columns of data per tab. 
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Genomics
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Comparing Cohorts
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Comparing Cohorts

https://documentation.dnanexus.com/user/cohort-browser#comparing-cohorts
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Extract cohort data



• How to set-up your RAP account
• How to explore the UKB data on RAP

• What are the key differences between cloud- and cluster-based computing
• How to find existing apps on RAP
• How to submit a job on UI (user interface)
• How to install dx, the CLI (command line interface)
• How to submit a job using dx
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Learning objects



Have a break
See you in 5 minutes



Cloud- vs cluster-computing
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Cluster-computing



42

Cloud-computing
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Similarities and differences



Tools



• Apps/Applets: executable data objects (software environment with scripts)
- Applets: live inside the projects
- App: do not live inside projects, and make it public to allow other users to 

run them in projects of their choosing.
• Workflows: apps/applets linked together

- global workflow
• Tools: apps and workflows are generically referred to as "tools" 
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Tools

https://www.youtube.com/watch?v=lGxna-ZVYUg&t=167s
https://documentation.dnanexus.com/getting-started/key-concepts/apps-and-workflows
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Tools library
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Info page

https://ukbiobank.dnanexus.com/app/plink_gwas
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Info page
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Info page



Submit a job on UI (user interface)
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Run the tool

Launching from the Tools Library

Launching from a Project
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Configuration
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Inputs, APP INFO, Instance Type
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Select Input File
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Common parameters
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Outputs



Monitor your job
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Job lifecycle
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Monitor page
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Monitor a job
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View log



Command line interface (CLI)



- dx: command-line client
- via PyPI/PIP3

- install: “pip3 install dxpy”
- update: “pip3 install --upgrade dxpy”
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Installation

https://documentation.dnanexus.com/downloads#DNAnexus-Platform-SDK
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dx login

https://documentation.dnanexus.com/user/helpstrings-of-sdk-command-line-utilities



- dx ls
- dx cd
- dx download
- dx mv
- dx mkdir
- dx ls --help
- …
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dx commands

https://documentation.dnanexus.com/user/helpstrings-of-sdk-command-line-utilities



Submit a job on CLI
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dx run --help
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dx run plink_gwas --help
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dx run plink_gwas

--name: job name
--destination: output folder
--instance-type:
-y: Do not ask for confirmation
--brief: Display a brief version 
of the return value

job-Gfjy3q8JQ2229Y3Px9Jk3XVg
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Monitor a job in CLI
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List the jobs in CLI
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Another two APPs

https://ukbiobank.dnanexus.com/app/swiss-army-knife
https://ukbiobank.dnanexus.com/app/cloud_workstation 

https://ukbiobank.dnanexus.com/app/swiss-army-knife
https://ukbiobank.dnanexus.com/app/cloud_workstation


Costs
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Rate card

https://20779781.fs1.hubspotusercontent-
na1.net/hubfs/20779781/Product%20Team%20Folder/Rate%20Cards/BiobankResearchA
nalysisPlatform_Rate%20Card_Current.pdf

Each new user receives a 
£40 credit toward covering 
usage costs
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Computing cost for our group

- 2130 jobs
- 215.95 pounds (410.31 AUD based 
on 1 pound=1.9 AUD)
- an average of 0.1 pound per job

By 29/Jan/2024
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AWS credits

https://dnanexus.gitbook.io/uk-biobank-rap/working-on-the-research-analysis-platform/billing-and-costs

Eligible researchers can apply for credits to 
offset the costs of  compute and storage in the 
UKB-RAP

Getting Started Credits

• £1,000 fixed amount valid for 1 year
• Researchers can explore and understand the RAP
• Researchers can only receive one Getting Started Credit

Enhanced Credits

• In multiples of  £1,000 valid for one year
• Researchers can request more than one Enhanced Credit



Further resource
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Further resource

DNAnexus Platform Documentation

documentation.dnanexus.com

UKB-RAP Documentation

dnanexus.gitbook.io/uk-biobank-rap

DNAnexus Training Webinars

youtube.com/Dnanexus

Community Forum



Thank you for your attention
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Any questions?


