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What is teal?

& is an “R package for building interactive @ applications

designed specifically for the exploration, analysis, and
reporting of clinical trial data, including but not limited to cdiSc
data.
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Who am I?

p

“I'm a teal framework developer”




Why do we need teal?




Why do we need teal?




Why do we need teal?

Let's compete on molecules X Not software tools



What problem does teal solve?




How does teal solve this problem?

Data

(o




Who interact with teal?

Teal app developer
Teal module developer

Teal framework developer



Who interact with teal?

NS

consumes the deployed app
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Who interact with teal?

A
1

Teal app developer creates and deploys the app
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Who interact with teal?

Teal module developer creates custom modules
to expand analytical capabilities for the app
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Who interact with teal?

extends the teal features
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Who does your team need to successfully adopt teal?

Teal app developer

Teal module developer
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Who does your team need to successfully adopt teal?

Teal app developer

Teal module developer
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Who does your team need to successtully adopt teal?

Teal app developer

Teal module developer?
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Who does your team need to successfully adopt teal?

< depends on their needs
_I_

depends on current infra

Teal app developer

Teal module developer?
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Who does your team need to successfully adopt teal?

What are the needs of a

(O Ability to explore certain graphs and listings in teal.
(O Be able to filter the data and customize the outputs.
(O Be able to reproduce the outputs in validated SCEs.

(OBe able to denerate a report of their output generations.
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Who does your team need to successfully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.

Be able to filter the data and customize the outputs.
Be able to reproduce the outputs in validated SCEs.

Be able to generate a report of their output generations.
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Who does your team need to successtully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.
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Who does your team need to successfully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.

Teal app developer builds the teal app with teal modules.
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Who does your team need to successfully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.

Teal app developer builds the teal app with teal modules.

Does a teal module exists to support their need?
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Who does your team need to successfully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.

Teal app developer builds the teal app with teal modules.

Does a teal module exists to support their need?

Teal module developerbuilds custom module for app devs.
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Who does your team need to successfully adopt teal?

What are the needs of a

jAbility to explore certain graphs and listings in teal.

Teal app developer builds the teal app with teal modules.
Does a teal module exists to support their need?

Teal module developerbuilds custom module for app devs.

builds support tools.
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What are the technical skills of these developers?

Teal app developer
e Ability to install and use R packages Teal module developer
o Datawrangling with R e R package development skills
e Basic knowledge of Shiny (optional) e Data wrangling with R
e Ability to work with ADaM datasets e Data visualization with R
e Understand teal data/teal data_module e Advanced knowledge of Shiny
e Deep understanding of teal_data

e R package development skills
e (General software development skills

e Deeper understanding of the teal framework
25



Learning path for Teal app developer

General skills

lubridate

ORERLY

R for Data
Science

r4ds.had1ey.nz

Hodley Wickhom,
Mirwe Cotirtonyo undet
£ Garvent Goolera g

Teal specific skills

teal 2160 part

teal: Interactive Explora
Analysis with shiny Wek
Applications
I e gy g
) G S

Otwes 6 Omes 1

teal i5 3 shiny -based interactive op

wation framews
reqare 3pp developers to specify:

* Data, whch can be
COSC dat.

oemmandy

ned for cirecal tril reg
ndependert datasets for esample from o dotsd

Felsted datacets, for example o set of dete. fref

insightsengineering.git

Data input

hub.io/teal

Actickes = I - . . opor

Ve sicen © et o

1 Very

e Vol

Wihien Mo ey

Addog % for Reporting 1o Custom Modube
Tranwicem she Ovtpat
Towl o4 & Shery Moo de

Madifying & teal Agplcason Wink K Options

virap Thevrars i toud

Moce wricles

MaltiAssatnperinemt Objects which are & da
g Trdl)- ormics eaperiments

* teal modules

TCETIIES 1o T ST T 30 ST

toal sodules #0 shimy Modules Duslt within the teal ramework that specily anadyus

10 be performed. For exsmple. it can

modie for visusliing the dats in liew pio

Adthe

mary tesd modubes have Been releated and we

d In the Sollgwing packages

* peal.modules.sanaral | Qeneral modules for
data

L] slinical sles specific to

.

a modue for exploring outhers in the data. or &

cxagh thewe can be crosted from scrateh,

(ecommmnd 2t weh modubes

oplonng relational e

COBC dats and clinical trial reporting

Seles s - Mmodules for analyring Multidsssytaperiaent Objects

o important

Apache Liceva

Community

Developers

Dawid Kalodkows

Avthor mavtarwy &

Pawel Rucki

Aty

Aloksander Chisbowiio
Andre Vernsimo

Kartikoys Kias

Author

Marcn Kowr
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https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://insightsengineering.github.io/teal

Learning path for Teal app developer

General skills Teal specific skills

Data input

tidyverse

teal G160 part ot

insightsengineering.github.io/teal

O

Artiches I‘». e 5" Versioen *

teal: Interactive Explora ..
Analysis with shiny Web |
Applications !

Very
important

Tramiform heut (wl.\

Apache Licevae 20

[ e e S

pport for Reporting 1o Custom Module

Tramioem Modle Ovtpot

ORERLY %

r4ds.had1ey.nz

Next step

Citation
\ twal i5 3 shiny -hased intevactive exploration framews
) sest
R for Data i 20 deges 0 ey
o Data, which can be: o Wi K Optioes Developers

COSC data, comme

Science

med for clirical trial reg

v Independent data

for examiple froem o dots
Felsted datacets, for example o set of dete. fref

Moce wricles

Dawid Kaledkowsks

At rantmeer O

Pawvel Ruscki

Mult (Ass ot sper boent  Obgects whi e &
g mwdt)-omics saperiments

* teal modules

o O B O E e

Anthet

Aloksander Chisbowiio

toal wodules e shimy MOdus Dudlt within the teal framwwork that speciy anadyss o g

10 be performed. For example. it can be 4

nodube for exploving outhiers in the data, of & Andre Verasimo

madule for visualizing the dats in fiew plots, Althaugh thewe can be crested from scratch, At

many tesl modules have Deen releated and we recommend S2ating with modules Karticoys Kvae
m':?"?;" found In the follawing packages: Author
£ Garven Geolemra * pesl.modules.sanaral | eneral modules for explonng relationalimdependens CDISC

data thon
o Lealomehdasclinlial | modules specific 1o COBC data and clinical trial reporting 2 7

Marcin Kosrghs

Viectha Viyanh

® Leadosodeles. b - Modules o analyTing multiAsseytxperinent Objcts



https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://insightsengineering.github.io/teal
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/

Learning path for Teal app developer

General skills Teal specific skills
s g@ 1nsightsengineering.github.io /teal.modules.general

& 15 modules General data
Iu[;mdate str nqr

| insightsengineering.github.io/teal.modules.clinical
r4ds.hadleynz | 44 modules CDISC ADaM data

AN

R for Data
Science

' insightsengineering.github.io/teal.modules.hermes
: 8 modules MultiAssayExperiment data
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https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://insightsengineering.github.io/teal.modules.general
http://insightsengineering.github.io/teal.modules.clinical
http://insightsengineering.github.io/teal.modules.hermes

Learning path for Teal app developer

General skills Teal specific skills

teal modubes.clinical 0900 patel § Got started m ickes = Changelog Reporis = Versions = Search Tor 7 ]
; v tn_t_sumsary_byll
tidyverse teal Modules Summarize Yariables by Row Groups On this page
RS ta_t_ttel] Sables
4 - Tirmsie-Te T
- bel Miochube: Tire-To-Ever Table G
e Graphs Genoral anatyses
lubridate tm_g_barchart_sinplei) Patient pofile moduies
ile of Counts v Category Helosr hunctions
Cata

r4ds.hadley.nz

S
R for Data
Science

ORERLY

dechule: KapLan-haias Pl
g _Lineplatl)h

el Moclube: Ling Fiog
e_g_pp_adverse_eventsll

beal Module: Patkent Profile Adverse Evenis Table and Piol
im_g_pp patient Tiselinel)

teal Module: Patient Profie Timeline Plot
im_5_po_thersev(l

bel Modube: Patient Profie Therapy Table and Pat
Hodey Wichham L e s oo vitals(}

Mirwe oty Fundel
£ Garvent Guolenra



https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz

Learning path for Teal app developer

General skills

tidyverse

-
lubridate

r4ds.had1ey.nz

OOOOO ,\\'

R for Data
Science

Teal specific skills

Seal moddes.clescsl © pot o Got startedd Radprarcs Articies = Changeiog Reports = Wervons = -t P O

Examples in Shinylive
1

namgle
Qo 0 S

T
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https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz

Learning path for Teal app developer

General skills Teal specific skills

insightsengineering.github.io/teal

teal 2160 pa . Amdn-l‘r-' o

——_____ VETY
= important

teal: Interactive Explora .. ...
Analysis with shiny Wek _
Applications

stringr

r4ds.had1ey.nz

R for Data
Science

Next step

ORERLY
teal 52 shiny -based intevactive exploration framews
reqare 3pp developers to specify:

* Data, which can be
COSC data, commandy used for clinscal trial reg] 8¢ b
o Independent datasets, for example from o detd Auths rmartmere @ o
Belated datasets, for examplo 8 st of date, fraf 0 WS Pl Ruscki Flnal Ste
Mult (Assayfperboent Obgects which are & GOtE SITULTINET 1OV TELASTET T N] 300 STy T At p
ing mwdti-omics saperiments .

* teal modules

o teal wodules 3¢ shimy MOdules buikt within the teal framework that specify analysis -~
10 be perior be & madue for exploring outhers in the data, of & Andre Veriasim
module for % Althoogh theve od from scrateh, Aakr
marny tesl modubes o Doen releated and we recommend Star odules Karticoys Kvae

Hodiey Wickhom, Soand b
M Cotraoyo urdel
& Gorvent Geolerarg

pamaral : general modules for explonng relational/mdependent/ COISC

Vedha Viyanh

o tsalosohalen.clinical - modules specific 1o COBC deta and chinical trial reporting
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https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://insightsengineering.github.io/teal
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/

Learning path for Teal app developer

General skills | Teal specific skills

insightsengineering.github.io/teal.modules.clinical

teal.modules.clinical 0100 patot € Got startod  Reference Articles ™ Crungelog Reports *  Viersions * Soarch foe (v}
* Decormte Modue Gutpet
 braricie bivis Gaveeais
i Decorate Module Output rympigRrer
= NEST CoreDev
Source: yisesites/decorate-sodulesutout. el
Introduction

The outputs produced by teal modules, lke graphs or tables, are created by the module devel-

1

1 C
4d h dl : oper and look a certain wary. It is hard 10 design an output that wil satisfy every possible user, 5o Decorating dat.
r S. a ey.nz : the foem of the output shoukd be considered a default value that can be customized. Here we de-
ORERLY > 2100 the CONTIpt Of ecoration, enabling the AP Sevelopar 1O Lo CLApULs 10 their specific
N : TOQUINMEnts WIthout rewriting the criginal module code
R for Datc : The decoration process is bulld upon trarsformation protedures, introduced in teal . While
Science l transformators are maant 10 et Modu's INPLL, GeCOratons are Meant 10 adjst the module's

3 output, To distinguish the dfforence, modules in teal.sodules. clinical havo 2 separate pa-
.-- ; rameters: transformators and decorators .

One step
Togeta undier g refer the 9 Vigr
« Transtorming the input data in (s vigoetie fu rther

» Transforming moduie outout in this vieoetle

Outputs that can be decorated

1t is important 1o note which cutput objects from a given module can be decorated. The module
function documentation’s Decorating Mocksde section has this information.

You can also refer the table shown below to know which modulie outputs can be decorated 32
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https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://tidyr.tidyverse.org/
https://stringr.tidyverse.org/
https://lubridate.tidyverse.org/
https://forcats.tidyverse.org/
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://r4ds.hadley.nz
http://insightsengineering.github.io/teal.modules.clinical
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/

Learning path for Teal module developer

General skills

Create module

Teal specific skills

I- DkQS org
>
R Packages

s, i Document: s Shar ‘Yo Coce

1n31ghtseng1neer1ng glthub io/ teal

teal a160 5 Gt st . .\thdn'l heical L4

searioa Reponis = Vtiom - o)

o8

roxygen

teal: Interactive Explora
Analysis with shiny Web
Applications

aried with teal Yiew oo

Very
important

n tral Apphcatioma

Dt o shiny Mo

RIS EESENNEN NSRRI EEmmm e

Tramform Wout Duts

Ofwes @ Omes

Reporting 1o Custom Modubm . fuct
CoEy) Ty ey Transionm Modsle Ovtpot
Citation
. [ teal 152 shiny -based intevactive exploration framewo) o Yool
L ) tex
mastermg—shlny .org roquke 4pp denlopus 1 i o Sy
* Data, whch can be . g 8 Vel AQplcanon Wi K Optioes Developers
ORELLY COSC data, commaondy used for cirscal trisl rep]  Boctatrap Thems i todd Dawid Kaledkowsi
H v Independent datasets, for examiple from o dots Author rmarstmrey @
Mastering iges wcies

» Eelated datasets, for example o set of dete. fred

Pawed Rucki

hiny
ﬁr:ﬁnwmlm

* MultiAssayfperinent Objects which are & dat
INQ Mt omics eaperiments

* teal modules

TITCRTUI T T TOpT e

LR E s

At

Aloksander Chisbowiio

Authr @
toal wodules a0 shimy Modubes budlt within the teal framwwork that specity anadyss

10 be performed. For exsmple. it can be 4 module for exploring outhiers in the data, of & Andre Verasimo

modile for visualizing the dats in liew plots. Althoagh thee can be croeated from scratch, A e
many tesl modules have Deen releated and we recommend S2ating with modules Karticoys Kvae
fourd In the folawireg packages Asthor
* el modules. sanaral | genmeral modules o explonng relationalimdependens/ CDISC Viedha Viyash
data Asthos
o bealomshulan.clialial | modules specific 1o COBC deta and clinical trial reporting 33
Hadiy Wit Marcin Kosrghs

* Lealosodeles. e - modules for analyring MultiAsseytaperisent Objects


http://r-pkgs.org
http://r-pkgs.org
http://r-pkgs.org
https://devtools.r-lib.org/
http://r-pkgs.org
http://mastering-shiny.org
https://pkgdown.r-lib.org/
https://roxygen2.r-lib.org/
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/
https://testthat.r-lib.org/
http://insightsengineering.github.io/teal

Learning path for Teal module developer

General skills

r-pkgs.org
o >
R Packages

s, e Document s S o

e

roxygen

mastering-shiny.org

ORELLY
Mastering
Shiny

Bk o tion A, gt & Dt
Posars by B

>

Teal specific skills

teal a1 Actickes I?- heden

insightsengineering.github.io/teal

Add features

O

teal: Interactive Explora _
Analysis with shiny Web| ...
Applications
BT ) T
) @R
Orwss & Onen i

T E
teal 152 shiny -based intevactive exploration framewo)
reqare 3pp developers to specify:
* Data, which can be
COSC data, commandy used for cinscal trial rep] B

¢ Independent datasets, for example from o dots
Moo articies.

» Belated datasets, for example o sot of dete. fre

Very

Community
o ade

hon

sl Extending

Dawid Kaledkowsks

* MultiAssayfoperisent Objects which are & GOtETITUCTUNET TO¥ TELT STET TN 300 STy T
INQ Mt omics eaperiments
* teal modules
o teal wodulen w0 shimy MOdubes Duslt within the teal frammwork that specity anadyss
10 be periormed. For example. it can be 4 module for exploring outhers i the data, or a
module for visualiring the dats in few plots, Althaoogh thewe can be created from scratch,

many tesl modules have Been releated and we recommend SLating odules

fourd In the foSawing packages
®  Ledi.modules.paner
data
tealmohalan. s lindcal - modules specific 1o COBC data and clinical trial reporting

el modeles. oy - Mmodules for analyring MultiAsseytaperioent Objects

al : general modules for explonng relationalmdependens COISC

- module

Pawed Rucki

Aloksander Chisbowiio
ahve @

Andre Verasimo

Kartiorys Kvae

Viexdha Viyarh
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http://r-pkgs.org
http://r-pkgs.org
http://r-pkgs.org
https://devtools.r-lib.org/
http://r-pkgs.org
http://mastering-shiny.org
https://pkgdown.r-lib.org/
https://roxygen2.r-lib.org/
https://shiny.posit.co/r/getstarted/shiny-basics/lesson1/
https://testthat.r-lib.org/
http://insightsengineering.github.io/teal

Learning path for

General skills

Teal specific skills

Understand and use/extend core objects of teal framework

e teal: ui_teal, srv_teal, teal data_module,
teal_transform_module

e teal.data: teal _data

e teal.slice: FilterPanelAPI

Should have gone through all the teal vignettes to
understand how the framework works.
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http://adv-r.hadley.nz
http://adv-r.hadley.nz
http://adv-r.hadley.nz
http://adv-r.hadley.nz
https://r6.r-lib.org/
https://developer.mozilla.org/en-US/docs/Web/CSS
https://developer.mozilla.org/en-US/docs/Web/JavaScript
https://rlang.r-lib.org/
https://insightsengineering.github.io/teal/latest-tag/reference/module_teal.html
https://insightsengineering.github.io/teal/latest-tag/reference/module_teal.html
https://insightsengineering.github.io/teal/latest-tag/reference/teal_data_module.html
https://insightsengineering.github.io/teal/latest-tag/reference/teal_transform_module.html
https://insightsengineering.github.io/teal.data/latest-tag/reference/teal_data.html
https://insightsengineering.github.io/teal.slice/latest-tag/reference/FilterPanelAPI.html

Run the teal app using webR

““““ e
=23 o
—
Data S
Nama  Obs Subjects %
ooy

go.appsilon.com /teal-webr

36


http://go.appsilon.com/teal-webr
http://go.appsilon.com/teal-webr
http://go.appsilon.com/teal-webr
http://go.appsilon.com/teal-webr
http://go.appsilon.com/teal-webr

A Complete Guide to Getting Started with teal

[=]

&

My Teal App Application Header E i

B Teal Modules o =

https://go.appsilon.com/teal-video
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https://go.appsilon.com/teal-video
https://go.appsilon.com/teal-video
https://go.appsilon.com/teal-video
https://go.appsilon.com/teal-video
https://go.appsilon.com/teal-video

Thank you for your attention!

[=]

Get the slides P E

go.appsilon.com/teal
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http://go.appsilon.com/teal
http://go.appsilon.com/teal

Contact me

Name: Vedha Viyash
Organization: Appsilon
E-mail: vedha@appsilon.com

LinkedIn: linkedin.com/in/vedhav
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