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e Feel free to say hi if
you see me around!




What is Docker?
" Using R in Docker
% Rocker and definition of some terms
Prerequisites for tutorial
Overview

Explanation

Outline

Examples:

Applying knowledge to a past FISH 549
assignment
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docker

Docker helps
avoid the “it

works on my
machine”
problem.

e You could have two different
versions of Python running on
your machine, at the same time.

e You can run RStudio without even
installing R or RStudio on your
hard drive.



What | mean
when | say
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Rocker is a set of tools to
simplify running Docker
containers as non-root users.

R + Docker =

Rocker The maintainers of the project

update the images as new
security vulnerabilities or new
versions of R are released.




Rocker

rocker-project.org

x

rocker-projectorg

o

The Rocker Project

Docker Containers for the R Environment

« Getting Started

Ensure you have Docke lled and start R inside a container with:

docker run --rm -ti r-base

Or get started with an RStudio® instance

docker run --rm ~ti -e PASSWORD=yourpassword -p 8787:8787 rocker/rstudio

and point your browser to localhos

8787. Log in with user/password rstudio/ yourpass:

For more information and further options, see t

28 Team

Noam

The Rocker project was created by Carl Boett

, and is now maintained by Carl, Dirk, F and SHI

1b issues with bug

Tatsuya, with significant contributions from a broad community of users and developers. Get in touch on C
reports, feature requests, or other feedback.

Papers




Docker Desktop (for
Windows or macOS)

e You do not need to have
Pre-requisites R or RStudio installed on

for this tutorial your computer (the
machine that I’'m using
for this tutorial doesn’t
have R or RStudio
installed)

docker




& Docker: Accelerated, Containeriz. X +

< C @& docker.com

Develop faster. Run anywhere.

The most-loved Tool in Stack Overflow’s 2022 Developer Survey.

Download Docker Desktop
Windows

’ ’
. Apple Chip A Linux ' Intel Chip

WHAT'S NEW

© Docker Desktop In...exe A Show all X
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Overview: Quickstart

Files for this tutorial are
Step by step  on the FISH 549
website
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The Rocker Project

Docker Containers for the R Environment

Getting Started

Ensure you have Docker installed and start R inside a container with:

docker run --rm -ti r-base

Or get started with an RStudio® instance:

docker run --rm -ti -e PASSWORD=yourpassword -p 8787:8787 rocker/rstudio

and point your browser to localhost:8787. Log in with user/password rstudio/ yourpassword.

For more information and further options, see the image descriptions.



Command

“docker pull IMAGE™

“docker build [OPTIONS] PATH®
“docker push IMAGE"

“docker stop CONTAINER®
“docker rm CONTAINER®
“docker rmi IMAGE
“docker-compose up”
“docker-compose down

“docker exec CONTAINER COMMAND™

Command

“docker run --rm -ti r-base”

“docker run --rm -ti -e
DeSCﬂptlon PASSWORD=yourpassword -p

8787:8787 rocker/rstudio”

Download a Docker image from a registry
Build a Docker image from a Dockerfile
Push a Docker image to a registry

Stop a running Docker container

“docker run [OPTIONS] -v

/path/on/host:/path/in/container

Remove a stopped Docker container e Tt
Remove a Docker image

Start all services defined in a Docker Compose file

Stop all services defined in a Docker Compose file

“docker ps”

Run a command inside a running Docker container

“docker images”

“docker build -t

fish549_container fish549_image™

Description

Run an
interactive R
programming
environment

container

Run an
interactive
RStudio Server
container

Run a
container with
a mounted

volume

List all running
containers

List all Docker
images

Build a Docker
container
from an image

Components

“docker run>: command to run a Docker
container, * --rm*: automatically remove
container when it exits, *-ti*: run
container interactively with a pseudo-TTY
terminal, “r-base™: name of the Docker

image to use

“docker run“:command to run a Docker
container, * --rm": automatically remove
container when it exits, * -ti*: run
container interactively with a pseudo-TTY
terminal, ~ -e PASSWORD=yourpassword": set
environment variable * PASSWORD™ tO
“yourpassword™, ~-p 8787:8787 . map port
8787 on host to port 8787 in container,
“rocker/rstudio”: name of the Docker

image to use

“docker run*:command to run a Docker
container, * [oPTIONS]": additional options
for the container (e.g., ~-d” to runin
detached mode), * -v
/path/on/host:/path/in/container™:
mount a volume from the host to the
container, * IMaGe™: name of the Docker
image to use, * [coMMAND]": optional

command to run inside the container

“docker ps*:command to list running
containers

“docker images™:command to list Docker
images

“docker build™: command to build a
Docker container, * -t fish549_container™:
tag the container with the name

" fish549_container™, ~fish549_image™:
name of the Docker image to use as the

base image



¥ Select Windows PowerShell Docker Desktop  Upgrade plan Q_ Search for local and remote images, containers, and more... signin €

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights res

@ Ccontainers Containers

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

Loading persconal and system profiles took 1681ms.

(base) PS C:\ Dara-sarFs> i Images

Volum

L]
Extensions o
Run a Sample Container

@ Add Extensions

Try running a container: Copy and paste this command into your terminal and then come back

docker run -d -p 80:88 docker/getting-started [_.

RAM 11.21




Docker Desklop  Upgrade plan Q_ Search for local and remote images, containers, and more. g O Sign in e

@ Containers Images
An image is a read-only template with instructions for creating a Docker container. Learn more
& Images
Volumes
= Local Hub

@) Dev Environments BeTA
Last refresh: about 19 hours ago

1.82GB/245GB inuse 2Images

Extensions e :
Q Search = :
@ Add Extensions
[ Name Tag Status Created Size Actions
rocker/rstudio =
latest In use 1 >
0 esétbeatce2s [0 ates Inuse 3 days ago 82GB ]
L:base latest Unused 4 months ago 838.21MB » ]

3ge1e12039m D)

Showing 2 items



£ Rocker Project - The Rocker Pro: X @ RStudio Sign In

& 2> C  O® localhost:8787/auth-sign-in?appUri=%2F

°Studlo Server

Sign in to RStudio

Username:

I

Password:

(] Stay signed in when browser closes

You will automatically be signed cut after 60 minutes of
inactivity.






£+ Rocker Project - The Rocker Imac X + v = (=} X

& > C @ rocker-projectorg/images/ G e % » & 0O o :

£+ Rocker Project Home Code of Conduct Images ~ Use ~

The Rocker Images '] Ove rview On this page
versioned stack > 1 Oveny
r-ver . . 5 3 . s 5 2 Images
The Rocker Project provides a collection of (Linux) containers suited for different needs.
rstudio, “?y"erse' VEESE, Find a base image to extend or images with popular software and optimized libraries © View source
spat ; L
RO pre-installed. Edit this page
binder
shiny, shiny-verse Get the latest version or a reproducibly fixed environment.
cuda, ml, ml-verse
base stack > 2 |
mages
r-base @ g
rocker/r-base X
SRSR— 2.1 The versioned stack
san, r-devel-ubsan-clang . < o =
image base image description pulls
Additional images >
r-ubuntu rocker/r-ver ubuntu Install R from source and set RSPM as [ socser pus 3:3u ]
r-bspm default CRAN mirror
rocker/rstudio rocker/r-ver Adds RStudio Server [ cocer puts 5.6n ]
Dev Container >
Features rocker/tidyverse rocker/rstudio Adds tidyverse packages & devtools [ cocser puns 57w |
mioges ki Add & publishi lated pack
ocker/verse rocker/tidyverse S tex ublishing-related package
Templates rocker/ve Ay P! g packag [ docker puas 12n]
rocker/geospatial rocker/verse Adds geospatial packages
Other projects >
External images and tools rocker/binder rocker/geospatial  Adds requirements to run repositories on  EREITEES
for R mybinder.org
rocker/shiny rocker/r-ver Adds shiny server [ sockur puss 214
rocker/shi rocker/shiny Adds tidyverse packages [ docker puss 634k |
rocker/cuda rocker/r-ver Adds CUDA support to rocker/r-ver [ docker puiks 17k |
rocker/ml rocker/cuda Adds CUDA support to rocker/tidyverse (RIS
rocker/ml-verse rocker/ml Adds CUDA support to rocker/geospatial (RS

This stack builds on stable Debian releases (for R versions <= 3.6.3) or Ubuntu LTS (for R
versions >= 4.0.0). Images in this stack accept a version tag specifying which version of R
is desired, e.g. rocker/rstudio:4.0.0 for R 4.0.0. The latest tag always follows the latest
release version of R. ha



@ rocker/verse Tags | Docker Hub X -

< & @ hub.docker.com/r/rocker/verse/tags

rocker/verse ¥ * Pulls 1M+

By rocker « Updated 2 hours ago
Adds tex & related publishing packages to version-locked tidyverse image

Image

Overview

Sort by Newest Filter Tags

TAG

latest docker pull rocker/verse:lat.. [_n
Last pushed a month ago by choettig

DIGEST 0S/ARCH SCANNED COMPRESSED SIZE ©

0b81a9ea0199 linux/amd64 1.25GB

docker pull rocker/verse:dev.. l—n

Last pushed 2 hours ago by choettig

DIGEST OS/ARCH SCANNED COMPRESSED SIZE ©

b23dca57cc25 linux/amdé4 1.25GB
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File Edit Selection View Go

EXPLORER

v TUTORIAL_FISH549

> presentation_images_info
$ .Rprofile
» Dockerfile

play.R

Run

Terminal

Help

¥ Dockerfile X @ play.R $

. maintainer="Dara

IR /rstudio/tutorial fish549

L tutorial_fish549




) File Edit Selection View Go Run Terminal Help

@ EXPLORER ¥ Dockerfile X @ playR $

v TUTORIAL FISH549 4 Dockerfile > ..

> presentation_images_info
$ .Rprofile
» Dockerfile

play.R

. maintainer="Dara

IR /rstudio/tutorial_fish549

L tutorial_fish549



) File Edit Selection View Go Run Terminal Help < © tutorial_fish549 DQ Do - (s ] X

@ EXPLORER & Dockerfile ® @ $
1

v TUTORIAL FISH549 ~ k

entation_images_info

ofile

Dockerfile

[

playR

maintainer

/rstudio/tutorial_fishs49

TERMINAL >) pwsh -+ D& - ~ X

PS C:\Users\Dara-SAFS\Desktop\tutorial fishs49> []

> OUTLINE

> TIMFL INF



Examples
Working with the package installed

Applying knowledge to a past FISH 549
assignment



B> Rocker Project - The Rocker Pro; X @) RStudio Server X o+
€& 2 C O localhost:8787

File Edit Code View Plots Session Build Debug Profile Tools Help
C -0y - e A Go to file/functior ~ Adding -

Console  Terminal Background jobs -
@ R422../

R version 4.2.2 (2022-10-31) -- “"Innocent and Trusting”
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or ‘licence()’ for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
“citation()’ on how to cite R or R packages in publications.
Type “demo()' for some demos, 'help()®' for on-line help, or
“help.start()"' for an HTML browser interface to help.
Type ‘q()" to quit R.

>

= o %

2 % » 00O :

rstudio (> @

K Project: (None) »

& i History C Tutorial =0
2 | 7 importDataset + ' 164M8 . & Ust « S
R « (i} Clobal Environment « a
- o X
. pastecommands.txt X o5
File  Edit  View o]

docker build -t fish549_image .

docker run -d --rm -it -e PASSWORD=rockon -v C:\\Users\\Dara-SAFS
\\Desktop\\tutorial_fish549: /home/rstudio/tutorial_fish549 -p
8787:8787 --name fish549_container fish549_image

docker ps

example(stan_model, package = “rstan”, run.dontrun = TRUE)

tn 3, Col 50 100% Windows (CRLF) UTF-8
Files Plots Packages Help Viewer Presentation =0
Qi NewFolder O NewBlank File - O Upload © Delete . Rename { More -
4) Home
A Name Size Modified

(L twtorial_fish549




Revisiting
Assignment

#3

Task 4

Assume that you do not understand the source of the warning and resulting value for mean_count (and it's OK if you don't). Create a
that asks for help in resolving the error. Make sure to

¢ Give your Gist a meaningful description

¢ In the box that says “Filename including extension...”, enter problem_with_mean.md , which will allow you to use Markdown to mix text
and code in the body of the message below just as you would with a repo’s README.md file.

¢ In the body of the Gist, include all of the information that someone would need to assist you without the need to load additional files,
navigate elsewhere, etc.

Hint: You can denote R code in Markdown documents in 1 of 2 ways:
1. For a single line of code, enclose the statement with a single back-tick (*) like * a <- 1 °

2. For a block of code, enclose the statements with three back-ticks (" ™ ) like

ac<-1
b <-2

aj/b



Suggestion

* You could include a Readme file with information
pertinent to the error and push the directory to a
GitHub. You’d probably have gitignore file so that
you’re only including the necessary files in the
repository

* Your repository could be pulled by your helper and
they should be able to replicate your error, make
changes to the file and then push the result back to
the repository




Workflow

Project Files

Image from Docker for R users Tutoria

There are lots of tutorials on
YouTube

Docker documentation



https://www.youtube.com/watch?v=qY5ForDjgGY
https://www.youtube.com/watch?v=qY5ForDjgGY
https://www.youtube.com/watch?v=oehhZ98o6Zk
https://docs.docker.com/
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Docker:

* Allows packaging your development
environment

* Allows sharing your development
environment with others

e can make debugging easier

* The Rocker project makes things easier
by taking some of the headache out of
installing R and RStudio in a Docker
environment because they provide and
maintain images that you can use.




The Muppet Show snippet is from The
Muppet Show’s opening theme, written
by Sam Pottle and Jim Henson.



https://www.henson.com/our-founders/

