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Data security O

* This training session will include data from the GEL Research Environment
e As part of your IG training you have agreed to not distribute these data in any way
* If you are joining virtually, you are not allowed to:

* Invite colleagues to watch this training with you

* Take any screenshots or videos of the training

e Share your webinar link (we will remove anyone who is here twice)
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Questions

)

All your
microphones
are muted

-

Use the Zoom
Q&A to ask
guestions

Upvote your
favourite
guestions: if we
are short on
time we will
prioritise those
with the most
votes

Genomics
England

4



Helpers

Magdalena
Drozdz
Bioinformatician -
Research Services
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Solutions
Manager -
Lifebit
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Agenda

1 Introduction and admin

2 Working with RStudio on the HPC

3 Plotting in R

4 Working with R libraries

5 Working with RStudio in CloudOS interactive
sessions

6 Query clinical data with R

7 Help and questions
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2. Working with RStudio
on the HPC
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RStudio in the RE

Opens a default
version of R

Can launch an HPC job

®Studio®
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Choose your preferred
R version




A job on the inter queue

bsub -g inter -P <your project code> -R
rusage[mem=1000] -M 1000 -n 1 -Is bin/bash

Do some work

bjobs (to find job number)
bkill <job number>

Genomics 9
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Rstudio demo
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3. Plotting in R
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No GUI on the HPC

Unable to start device PNG

{1 J )9 > of
png(“my_image.png”) Unable to open connection
to X11 display
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Use an X Virtual Frame Buffer

> module load
R/<version>
> xvfb-run -a R

\V4
<>
png(“my_image.png”)

plot(1)
dev.off()

</> .bashrc

alias R="xvfb-run -a
R 1

V
<>
png(“my_image.png”)

plot(1)
dev.off()

</> .bashrc

function r_headless(){
module purge

module load lang/R/<version>
xvfb-run -a Rscript $1

}

\ Vg
<>
png(“my_image.png”)

plot(1)
dev.off()

V

r_headless script.R

1
cngland



Use an X Virtual Frame Buffer

> module load
R/<version>
> xvfb-run -a R

\/
<>

library(ggplot2)
fig 1 <- ggplot(*some_data*)
ggsave(fig 1, type = "cairo",
file="fig 1.<extension>")

</> .bashrc

alias R="xvfb-run -a
R 1

\/
<

library(ggplot2)
fig 1 <- ggplot(*some_data*)
ggsave(fig 1, type = "cairo",
file="fig 1.<extension>")

</> .bashrc

function r_headless(){
module purge

module load lang/R/<version>
xvfb-run -a Rscript $1

}

V
<

library(ggplot2)
fig 1 <- ggplot(*some_data*)
ggsave(fig 1, type = "cairo",
file="fig 1.<extension>")

V

r_headless script.R
(CS
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Plotting demo
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R packages

R/3.6.3
R/4.2.1
R/4.3.3

https://re-docs.genomicsengland.co.uk/r_packages/

19


https://re-docs.genomicsengland.co.uk/r_packages/

Loading libraries

library(library name)

https://re-docs.genomicsengland.co.uk/r_packages/#installing-r-packages-from-cran

Files Plots Packages Help Viewer
O) Install | (@ Update

Name Description
User Library

BiocMan... Access the Bioconductor

System Library

v

base
compiler
datasets
graphics
grDevices

grid
methods
parallel
splines

stats

Project Package Repository

The R Base Package

The R Compiler Package
The R Datasets Package
The R Graphics Package

The R Graphics Devices and
Support for Colours and
Fonts

The Grid Graphics Package

Formal Methods and
Classes

Support for Parallel
computation in R

Regression Spline Functions
and Classes

The R Stats Package

Present o ]

ver...

1.30.1

4.0.3
4.0.3
403
4.0.3
4.0.3

4.0.3

4.0.3

403

4.0.3

403
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https://re-docs.genomicsengland.co.uk/r_packages/

Bioconductor

R4.33 options(
BIOCONDUCTOR_CONFIG_FILE =
"https://artifactory.aws.gel.ac:443/artifactory/bioconductor.org-
cache/config.yaml"

)

library("BiocManager")
BiocManager::install("<package_name>")
library(<package name>)

R3.6.0

to4.3.2 .libPaths(c( .libPaths(), "/tools/aws-workspace-apps/ce/R/4.0.2"))
library("BiocManager")
BiocManager::install("<package name>")
library(<package name>)

https://re-docs.genomicsengland.co.uk/r/#installing-and-configuring-packages-from-bioconductor
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CRAN/Bioconductor demo
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© < s+ Inuvika OVD -+ Software available on the HPC X ‘ +

< - C (O @& re.extge.co.uk/ovd/ h * ©O© » = 0O G

« Raise A Ticket + RE docs CloudRE-docs € JIRA Confluence g” Multi Factor Auth ': Change Password b bob & SharePoint v RE1 == RE1UG O brs_git @ Profit.co _# product board

ﬂ Terminal - eperry@corp.gel.ac@phpgridzlognOOB:/gel_data_resources/software_caLangues/R_calalogun — O X

File Edit View Terminal Tabs Help

. | .
| 21 | testpy2 7 12nopypi | /resources/conda/miniconda3/envs/testpy2 7 12nopypi | pybedtools | 0.8.

1 |

| 22 | testpy2 7 12nopypi | /resources/conda/miniconda3/envs/testpy2 7 12nopypi | bedtools | 2.29
2 |

| 23 | testpy2 7 12pypi | /resources/conda/miniconda3/envs/testpy2 7 12pypi | pybedtools | 0.8.

1 I

| 24 | testpy2 7 12pypi | /resources/conda/miniconda3/envs/testpy2 7 12pypi | bedtools | 2.29
2 |

[eperry@corp.gel.ac@phpgridzlogn@03 conda catalogue]$ cd ../
[eperry@corp.gel.ac@phpgridzlogn003 software catalogues]$ cd R catalogue/
[eperry@corp.gel.ac@phpgridzlogn003 R cataloguel]$ ./query catalogue.sh bedtools Biobase

| Library | vs | RVS |

<= emeeeenns | == ees === eeeee |

[eperry@corp.gel.ac@phpgridzlogn003 R catalogue]$ ./query catalogue.sh Biobase
| | Library | vs | R.VS |

Rl Kttt Jiormmene imrmrnns |

| © | Biobase | 2.50.0 | 4.0.2 |

| 1 | Biobase | 2.46.0 | 3.6.1 |

| 2 | Biobase | 2.46.0 | 3.6.2 |

| 3 | Biobase | 2.50.0 | 4.0.0 |

| 4 | Biobase | 2.50.0 | 4.0.3 |

| 5 | Biobase | 2.54.0 | 4.1.0 |
[eperry@corp.gel.ac@phpgridzlogn003 R cataloguel$ |j N

VS Code !

[README.md — R_catal... 10:55

= Applications mm [R_catalogue - File Man... [



5. Working with RStudio
in CloudOS interactive
sessions
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Command line and GUI
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Compute options

Scale your compute resources to
match your data size and analysis GPUs available on demand
needs

Cost Sinvirg instances Or-damand inglandes 0]
mmmmmmmmmmmmm
Prica o). Bif £ 0 0384 A0 T4 LBk £33 180 §aar $1.83 faLl A0 T RY L5 o L3510
F
L)
Cru 2 4 B 2 16 7| 12 1] A 64 72 96 128 192
Moy maivepry | Gl il s 0 58 Lol T o T30y 1M am 5 Allar Ao
chdslgrge 0 clinxarge chalarge | - T T nge
£0.229 | hour £0.269 [ hour £0.202 | hour £0.192 [ hour
40P B GE> 4 CPUs /B GIB 4 CPUs [ B G 4P 18 GIH
—

(D Gtorage Type (&

Storage capacity 5

Cancal Confirm ch.xlarge (dedicats
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Installing packages

* Full Flexibility with installing packages from CRAN, Bioconductor and
Conda

e Save Snapshots of environments

Boconductor  CONDA
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Develop, run and share
code

* Write Scripts, Notebooks, Apps and
more...
* Collaborate in real time with

multiple users SR,
* Share code with others in your S —
workspace
Distribution by Smoking Status
./ —
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Access your results

drug-discovery--cancer | Analyses Results | lifebit-platform-phenofile-ratrigval-85b404b0ac8ded Obebib dibd [ results [ phenofile
1 selected % Copy Link W Send to Interactive Session ® View File & Virtual copy i
B Mame & Download

[ linked_phencfile phe
E matched_linked_phenofile.phe

E phenofilephe

Interactive > Download to

File Explorer > VDI > Airlock

session

Genomics 29
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CloudOS demo
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LabKey

e Central database of:
e (linical data

e Results of bioinformatics
analysis

* Locations of genomic files
* Point and click interface

* API

https://re-docs.genomicsengland.co.uk/labkey/

LabKey:
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https://re-docs.genomicsengland.co.uk/labkey/

LabKey API

20>
o\l

Combine queries between tables

Replicate queries between releases and
analyses

https://re-docs.genomicsengland.co.uk/labkey_api/

<D

Work in a variety of programming languages
(support for Python and R) using SQL
queries

O

Work locally and on the HPC

Genomics
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https://re-docs.genomicsengland.co.uk/labkey_api/

LabKey .netrc

* You can access the same data via the LabKey APl as you can through other means
* You will need to configure access to the LabKey APl with your username and password
* |Inyour home directory

* Onthe HPC
* You do this by editing a file called .netrc

GencE>mIic3 34
https://re-docs.genomicsengland.co.uk/labkey_api/ roen



https://re-docs.genomicsengland.co.uk/labkey_api/

LabKey APl demo
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Getting help

Check our documentation:
https://re-docs.genomicsengland.co.uk/
Click on the documentation icon in the environment

Contact our Service Desk:
https://jiraservicedesk.extge.co.uk/plugins/servlet/desk

Genomics
England
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Training sessions

34 Tuesday every month

Introduction to the RE

18/3 15/4 20/5

22/7 19/8 16/9

https://re-docs.genomicsengland.co.uk/upcoming/

T

Materials from

past training
all online

Genomics
England
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https://re-docs.genomicsengland.co.uk/upcoming/

Training sessions

8/4 Working with python in the RE

Building cancer cohorts and survival

analysis .

Building rare disease cohorts with M ate rla IS fro m

matching controls

13/5

10/6

past training
all online

8/7 Finding participants based on genotypes

9/9 Getting medical records for participants

What tools and workflows should | use

A to fulfil an overall goal?

Genomics 40
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