0S05-Mastering Production-Grade
Shiny Apps with Rhino
Lessons and Insights

E- Appsilon

77N\
N
André Verissimo

Vedha Viyash

12th November 2024



Avoiding Technical Pitfalls
Shiny Toolkit with Rhino
Case Studies

Key Takeaways



Avoiding Technical Pitfalls
Shiny Toolkit with Rhino

Case Studies



stat — time end ofprojectw




CHANGE IS HARD 1@

[HANG[.IS INg- |
W

N P
by -
P,

“»
L

time

end of project ¥

‘ start

@ CANGED FORGET T é G




CHANGE IS HARD 1@

[HANG[.IS INg- |
W

N P
by -
P,

“»
L

technical
debt

time

end of project ¥

‘ start

@ CANGED FORGET T é G




@ CHANGE! FORGET T é

technical
debt

start time

end of project /¥




I OWE YOU

multiple deployment
configs

| OWE YOU

technical scattered code
debt R/ 1S/ CSS

| OWE YOU

unformated code
hard to read

| OWE YOU

difficult for devs to
debug

| OWE YOU

bugs that reduce
user confidence

| OWE YOU | OWE YOU

hardcoded to
envirnonment

increasing
complexity




Good practices in
R/Shiny development



Shiny Toolkit with Rhino



Tools for Robust Shiny Apps \ ]

Code quality {lintr}, {styler}, {sass}

al Environment & reproducibility {renv}
Testing {testthat}, {shinytest2}, cypress
Logging {logger}

N Modularity {box}, Shiny modules

Configurable {config}




Rhino was built from our experience on best
practices

“A framework for enterprise Shiny apps”

1. Project structure
2. Development toolbox

3. Good practices



Rhino gives all of this for free

“ runimersandtests - N setup plus Continuous
o e Integration workflows to automate
) © Lonsmasare tasks

» @ U Sass
» Run R uhil 18515

3 Run Cypress end-io-end (ests



File structure built to host Shiny Apps

O Separation between App: Logic / View / CSS
/1S

O Tests

14



rhino.yml Conﬁg
config.yml

.Rprofile

static
Js
styles

[ renv Deps
renv.lock
dependencies.R

[ tests
cypress

Tests

cypress.json
testthat

a Sxample .Rproj




Modular approach
O Use and re-use building blocks

o Explicit about the dependencies between
your files and packages



Code quality (R, CSS & JS)
o Keep good code readability

o Common conventions (spacing, variable
naming, ...)

o Detect known pitfalls



cyNessle

Unit and end-to-end testing
O Early detection of features breaking
O Increase user confidence

O Profiling code across commits via Rhinoverse
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Reproducibility

o Manage package and their exact versions
across team / deployments
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Logging & Flexible configuration
O Easy setup of multiple deployments
O Help avoid security risks

O Lightweight logging
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*ﬁ Setup
<9 90080 L

# Setup Project Files

renv::init()

lintr::use_lintr()
# install Node.js

# install Node.js VS
. rhino::init()

# Setup CSS infrastructure
# Setup JS infrastructure

# Setup testing infrastructure

il e



Q

{F’ Usage
O B=00eS ©

# Build SCSS to CSS rhino::build_sass() Q
# Bundle JS code rhino::build_js()
lintr::lint_dir() rhino::format_r()

# lint CSS / SASS code via node.js

rhino::lint_r()
styler::style_dir() VS rhino:lint_js()
* rhino:lint_sass()
testthat::test_dir()

rhino::test_r()
# Run cypress tests rhino::test_e2e()

logger::log_* rhino::logS*

‘ GitHub workflows that check linting and tests

P

N



Case Studies



Single file app that grew too big



Single file app

Single app.R file with 4.5k lines

oo0 .:3;] Eﬂ @:. (a

@ &)

Serving hundreds of users

16 different plots with data
transformations

Performed data retrieval (AWS) and
processing inside Shiny App body

Organized by comments chunks




Single file app
Case study 1

<

Separate views from data retrieval and
processing logic

Break Shiny outputs into modules and
views

Run code analysis and cleanup

=

%)

Q

Optimize and compare benchmark tests

Faster deployments,
environment setup
and remove security vulnerabilities

O



Complex & inefficient codebase



Complex & inefficient codebase

From

Shiny app with 13 plots and 5 tables
Complex file dependency

Repetitive code

Goal

Interactive plots

Create new apps with similar
visualizations using different data sources

Periodic data update



Complex & inefficient codebase
Case study 2

o
I8

> _Rproj.user @ target_depmap_crispr_plechart_view.R
. v constants @ target_depmap_crispr_waterfall_view.R
Use Of Shlny MOdUIeS > Jpynb_checkpoints & target_depmap_distribution_view.R C\I
& @ constants.R @ target_depmap_sirna_distribution_view.R -~
. . . > data @ target_depmap_sirma_piechart_view.R
Managing R files using {modules} v db @ target_depmap_sima_waterfall_viewR
@ db_methods.R @ target_enrichment_summary_view.R
v modules @ target_k1_distribution_view.R
& blomarker_consensus_boxplot_view.R @ target_k1i_piechart_view.R
& biomarker_consensus_waterfall_view.R @ target_k1_waterfall_view.R
@ biomarker_multivariate_summary_view.R @ target_primary_disease_barplot_view.R
@ biomarker_multivariate_volcano_view.R > renv
@& biomarker_univariate_summary_view.R > rsconnect
Use of SASS to manage big CSS codebase @ metrics_viewR v styles
o @ target_consensus_waterfall_view,R > modules
[ J @ target_dependency_summary view.R > partials
N @ target_depmap_crispr_distribution_view.R main.scss

4

Honestly, better than most
projects I've seen.

renv
&
1 big SQlite file as a data source

NS



Complex & inefficient codebase
Case study 2

Rproj.user

0 v constants
Hse el SI ”“y IVIedHIeS > Jpynb_checkpoints

& @ constants.R
> data
~ db
0\3‘ “. @ db_methods.R
) 900 v modules

\¢e & blomarker_consensus_boxplot_view.R
@ blomarker_consensus_waterfall_view.R
@ biomarker_multivariate_summary_view.R

biomarker_multivariate_volcano_view.R

v

d S‘N\es, . & biomarker_univariate_summary_view.R
ante HFIse-of SASS-to-manage big-€SScodebase @ metrics_view.R
\_“\\N @ target_consensus_waterfall_view.R
'/\] @ target_dependency_summary_view.R
s @ target_depmap_crispr_distribution_view.R

<~

@ target_depmap_crispr_plechart_view.R
@ target_depmap_crispr_waterfall_view.R
& target_depmap_distribution_view.R

@ target_depmap_sirna_distribution_view.R
& target_depmap_sirma_pilechart_view.R
& target_depmap_sirna_waterfall_view.R
@ target_enrichment_summary_view.R

@ target_k1_distribution_view.R

@ target_k1i_piechart_view.R

@ target_k1_waterfall_view.R

@ target_primary_disease_barplot_view.R

J renv

2 rsconnect

v styles

4

> modules
> partials
main.scss

Honestly, better than most
projects I've seen.



Complex & inefficient codebase

Case study 2

Use of Shiny Modules
&
Managing R files using {modules}

Use of SASS to manage big CSS codebase

E renv

&
1 big SQlite file as a data source

o

> _Rproj.user
v constants
> Jpynb_checkpoints
@ constants.R
> data
v db
@ db_methods.R
v modules
& blomarker_consensus_boxplot_view.R
@ blomarker_consensus_waterfall_view.R
@ biomarker_multivariate_summary_view.R
@ biomarker_multivariate_volcano_view.R
& blomarker_univariate_summary_view.R
@ metrics_view.R
@ target_consensus_waterfall_view,R
@ target_dependency_summary,_view.R
@ target_depmap_crispr_distribution_view.R

N

@ target_depmap_crispr_plechart_view.R

@ target_depmap_crispr_waterfall_view.R

@ target_depmap_distribution_view.R Cl
@ target_depmap_sirna_distribution_view.R

@ target_depmap_sirma_piechart_view.R

& target_depmap_sirna_waterfall_view.R

@ target_enrichment_summary_view.R

@ target_k1_distribution_view.R

@ target_ki_piechart_view.R

@ target_k1_waterfall_view.R

@ target_primary_disease_barplot_view.R
J renv o
> rsconnect
v styles

> modules

> partials

main.scss

4

Honestly, better than most
projects I've seen.



Complex & inefficient codebase

Case study 2

-
23

Use of Shiny Modules
&
Managing R files using {modules}

Use of SASS to manage big CSS codebase

N

L)

e
g
Sy

&
1 big SQlite file as a data source

NS

> _Rprojuser
v constants
> Jpynb_checkpoints
@ constants.R
> data
~ db
@ db_methods.R
v modules
& blomarker_consensud boxplol_viw.R
@ b&omar'-:ev_consensuR
* bcomarkec_mullivuiatiew.R
@ biomarker_multivariatfvolcanc Jew.R

& biomarker_univariatefZUmmaryJew.R

O [v(\j N

@ target_depmap_crispf_piechart_Jlew.R

@ nrget_depmap_criswk //\\
@* largel_depmapview.n k I
@ |arge(_depmap_sirview.n -
@ targel_depmp__sirw.R

@ target_depmap_sim({ WatorTal Jlew.R

@ target_enrichmen{{Zummary Jiow.R

@ target_k1_distribution_view.R

@ largel_kcw.R

@ target MTRITETSL Jiew.R

@ target __primary_drseaiew.R

> renv

> rsconnect

& metrics_view.R v styles
@ larget__consensuow.a > modules
@ larget_dcpcndencw.R > partials
@ urgeL_deprmp_cnsprview.R main.scss
waterfall x5 distribution X2 volcano x1
summary X 4 boxplot x1
piechart x 3 barplot x1




Complex & inefficient codebase

Case study 2

? data
v db

@

db_methods.R

~ modules

B0 0 0 8 0 8 05 90 8 0 8 0 A % 8 8 898

blomarker_consensus_boxplot_view.R
biomarker_consensus_waterfall_view.R
blomarker_multivariate_summary_view.R
biomarker_multivariate_volcano_view.R
blomarker_univariate_summary_view.R
metrics_view.R
target_consensus_waterfall_view.R
target_dependency_summary_view.R
target_depmap_crispr_distribution_view.R
target_depmap_crispr_piechart_view.R
target_depmap_crispr_waterfall_view.R
target_depmap_distribution_view.R
target_depmap_sirna_distribution_view.R
target_depmap_sirna_plechart_view.R
target_depmap_sirna_waterfall_view.R
target_enrichment_summary_view.R
target_k1_distribution_view.R
target_k1_piechart_view.R
target_k1_waterfall_view.R
target_primary_disease_barplot_view.R

O

~ app
> data
>is
v logic

& data_module.R O
& utiis. R

> static
> styles

L
@ box_plots.R

@ distribution_plots.R

@ error_plots.R

@& pie_charts.R

@ scatter_plots.R

& waterfall_plots.R

v tables

& data_tables.R
biomarker_details.R
dependency_plots.R
multivariate_biomarkers.R
summary_stats.R
target_genes.R
vi_helpers.R
univariate_blomarkers.R
@ main.R

2080 9 99

> reny




Complex & inefficient codebase
Case study 2 .

< app
> data
> Is
) daia v logic
v db @ data_module.R
(|
${ db_methods R | & utis R
0 modules > static
4 Pl biomarker_consensus_boxplot_view.R > syl
A7 = styles
wat Aol
7;2/ P biomarker_consensus_waterfall_view.R v view
@\4\5 Pl biomarker_multivariate_summary_view.R plots
o7 ﬂbiomarker__mull:vamte_volcano_viewR @ bar charts.R
'S - - o
& ‘ . )
~Q$® blomarker_univariate_summary_view.R @ box_plots.R
- " ’
4.70 ® metrics_view.R @ distribution_plots.R
» - =
& P target_consensus_waterfall_view.R @ error_plots.R
/ P L AW,
O(?, N P target_dependency_summary_view.R @ ple_charts.R
> —
,jf& : targel_:eomap_crfspr_dfs(r;buuor?_viw. @ scatter_plots.R
£ =P target_depmap_crispr_piechart_view, & waterfall_plots.R
QQ}’ = target_depmap_crispr_waterfall_view.R - tables
& = T 3
2 @ server.R P target_depmap_distribution_view.R @ data_tables.R
QD "
s : targe(_depmaa_stma_d»su:‘t:unon_w;nﬁ biomarker_details.R
@x, P target_depmap_sirna_plechart_view, Sldependency_plots.R
@@fa P target_depmap_sirna_waterfall_view.R multivariate  biomarkers.R
5 —_— — >

target_enrichment_summary_view.R @ summary_stats R

- target_k1_distribution_view.R 'ullargel_genes,R I—
>
>

target_k1_piechart_view.R @ ui_helpers R

*l target_k1_waterfall_view.R L frivariste_blomertesR |
; - — e

hl target_primary_disease_barplot_view.R o main R k—

) renv

...



Shiny Toolkit with Rhino
Case Studies

Key Takeaways
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Be curious and look for new

Build upon experience




4
*  It's not the wand

It's the wizard (7@,



Getting Started with {Rhino} to
Build Enterprise-Grade Shiny Apps



mailto:https://www.youtube.com/watch?v=_Om68Yj5Sxc
mailto:https://www.youtube.com/watch?v=_Om68Yj5Sxc
mailto:https://www.youtube.com/watch?v=_Om68Yj5Sxc

https://@appsilon.github.io/rhino

> past . «

Why Rhino?






http://andre.verissimo@appsilon.com
mailto:vedha@appsilon.com
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