
Best practices
for Shiny apps 
with Docker

a8m.io/hosting

by Peter Solymos
Analythium.io

@psolymos
1



The smartest  abstraction ever
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So you mastered Shiny
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Your app is production-grade
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And your user interface is outstanding
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host your app ...

Congratulations!
Now you just need to
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Conventional hosting options
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Easy & free

Limited uptime

& no HTTPS with 

custom domains
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Conventional hosting options
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Not so easy 

& free

AGPL & DIY

watch your  

dependencies
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Conventional hosting options
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Ultimate 

experience for 

enterprise

You get a lot more 

than Shiny hosting
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unlimited apps 
& uptime

What if you wanted
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custom domain 
with HTTPS

for free or not 
too expensive
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Your wish is granted but ...
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... you might have
 to learn Docker
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Hello world in Shiny
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Docker isolates your app ...
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... and connects it to an ecosystem
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Host

Docker 
daemon

Registry

Containers

Images

Client

docker build

docker pull

docker run
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The 
Dockerfile
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FROM rocker/r-base:4.0.4

RUN apt-get update && apt-get install -y \
    --no-install-recommends \
    make libssl-dev libxml2-dev \
    && rm -rf /var/lib/apt/lists/*

COPY Rprofile.site /etc/R
RUN install.r shiny ggplot2 htmltools plotly

RUN addgroup --system app && adduser --system --ingroup app app
WORKDIR /home/app
COPY app .
RUN chown app:app -R /home/app
USER app

EXPOSE 3838

CMD ["R", "-e", "shiny::runApp('/home/app', port = 3838, host = '0.0.0.0')"]
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Parent 
images
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FROM rocker/r-base:4.0.4

RUN apt-get update && apt-get install -y \
    --no-install-recommends \
    make libssl-dev libxml2-dev \
    && rm -rf /var/lib/apt/lists/*

COPY Rprofile.site /etc/R
RUN install.r shiny ggplot2 htmltools plotly

RUN addgroup --system app && adduser --system --ingroup app app
WORKDIR /home/app
COPY app .
RUN chown app:app -R /home/app
USER app

EXPOSE 3838

CMD ["R", "-e", "shiny::runApp('/home/app', port = 3838, host = '0.0.0.0')"]
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Image sizes & build times vary
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        IMAGE_TAG PARENT_GB FINAL_GB BUILD_MINS
   rhub/r-minimal     0.035    0.222       27.2
    rocker/r-base     0.761    1.050       11.6
  rocker/r-ubuntu     0.673    1.220       11.9
   rstudio/r-base     0.894    1.380        3.1
     rocker/shiny     1.380    1.610        2.3
    rocker/r-bspm     0.758    0.898        1.5
 eddelbuettel/r2u     0.804    0.959        0.6
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Order of 
layers
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FROM rocker/r-base:4.0.4

RUN apt-get update && apt-get install -y \
    --no-install-recommends \
    make libssl-dev libxml2-dev \
    && rm -rf /var/lib/apt/lists/*

COPY Rprofile.site /etc/R
RUN install.r shiny ggplot2 htmltools plotly

RUN addgroup --system app && adduser --system --ingroup app app
WORKDIR /home/app
COPY app .
RUN chown app:app -R /home/app
USER app

EXPOSE 3838

CMD ["R", "-e", "shiny::runApp('/home/app', port = 3838, host = '0.0.0.0')"]
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Dependencies before app code

a8m.io/hosting

Base image: Ubuntu

R & build tools

Run-time system libraries

Build-time libraries & R package dependencies

Shiny application
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Dependencies
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# Explicit
RUN install.r shiny ggplot2 htmltools plotly

# DESCRIPTION file
RUN install.r remotes
COPY DESCRIPTION .
RUN Rscript -e "remotes::install_deps()"

# renv package
RUN install.r remotes renv
COPY ./renv.lock .
RUN Rscript -e "options(renv.consent=TRUE); 
renv::restore(lockfile='/home/app/renv.lock')"
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Security
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FROM rocker/r-base:4.0.4

RUN apt-get update && apt-get install -y \
    --no-install-recommends \
    make libssl-dev libxml2-dev \
    && rm -rf /var/lib/apt/lists/*

COPY Rprofile.site /etc/R
RUN install.r shiny ggplot2 htmltools plotly

RUN addgroup --system app && adduser --system --ingroup app app
WORKDIR /home/app
COPY app .
RUN chown app:app -R /home/app
USER app

EXPOSE 3838

CMD ["R", "-e", "shiny::runApp('/home/app', port = 3838, host = '0.0.0.0')"]
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Caching & CICD
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- name: Docker build and push with cache
  uses: whoan/docker-build-with-cache-action@v5
  with:
    username: ${{ secrets.DOCKERHUB_USERNAME }}
    password: ${{ secrets.DOCKERHUB_ACCESS_TOKEN }}
    image_name: ${{ env.REGISTRY }}/${{ env.IMAGE_NAME }}
    image_tag: ${{ github.sha }}

 
docker 
build docker 

push

Developer User
PaaS

app

eventgit push docker pull

Registry
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Choose your base 
images wisely

Recap of best practices
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Order layers based on 
how often they change

Pay attention to
 dependencies

Set a non-root user

Use caching with CICD
 and save the Planet
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Engagement

L O W

F R E E

H I G H

T
O

T
A

L
 

C
O

S
T

S E T U P  &  M A I N T E N A N C E

S
h

in
y

a
p

p
s

H
e

ro
k

u

DO
App

Shiny
Server

Docker
Composesystemd

Shiny
Proxy

RStudio
Connect

S I M P L E M E D I U M C O M P L E X

No Docker DockerPaaS

Shiny hosting comparison

Fly

pm2

24



a8m.io/hosting

All you wanted 
to know about 

hosting Shiny
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