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Trying Out Positron: New IDE for Statistical Programming
Phil Bowsher, Posit/RStudio PBC

ABSTRACT

This paper will introduce a Pharmaverse workflow in Positron, an extensible, polyglot tool for writing code and
exploring data, currently in Public Beta. The main Positron site for reference is: https://positron.posit.co/

Many pharmaceutical companies are shifting to an open-source backbone in Clinical Trials. Usually this effort
includes creating a Next-Gen Statistical Computing Environments (SCE) where the focus is on open source
languages for clinical reporting. A recent webinar by James Black discusses “The importance of the SCE in enabling

our shift to open-source data science”: https://pos.it/enable-oss

James highlights the use of R and Python programming in the SCEs to support new hires as well as use-cases like
data science and Real-World Evidence. Moreover, many pharmaceutical companies are updating data environments
to modern platforms like Databricks, Snowflake, etc., where workflows are often Python-based. This paper will
highlight a Pharmaverse workflow in Positron within such an environment!

INTRODUCTION

You can find all of the examples in this paper here: https://qithub.com/philbowsher/Positron-Overview-for-Pharma

Positron is currently in Public Beta and is available for free on desktop here: https://positron.posit.co/download

Since most Statistical Programmers use Positron via a controlled server based environment, the focus of this paper
will be on Positron via Posit Workbench. Posit Workbench is the programming developer platform part of Posit Team
as seen below:
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Posit Workbench installation is here: https://docs.posit.co/ide/server-pro/getting started/installation/installation.html

Many users are familiar with the 4-pane data science experience via the RStudio IDE. Positron has this layout as
seen below:
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Let’s get started!

PosiTrRON IN PosiTt WORKBENCH

At your organization, they will likely give you access to Posit Team with Workbench, which looks like:

< C @ % pharmapositteam =

posit Team

posit Team

posit Workbench posit Package Manager posit Connect

Positron is an Integrated development environment (IDE) within Posit Workbench. Posit Workbench provides many
IDEs. From here, click Posit Workbench which will take you to the following page:
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(Home)  CREATED:4/23/2025  LAST USED: 4/23/2025

...or-Drug-Development-Workshop
O Quit ...or-Drug-Development-Workshop

LAST USED: 4/9/2025

shiny_app @Info & Rename (®) Resume
e © SUSPENDED (11 MB) R4.4.1
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To open Positron, click “+ New Session” like:

<« C M 25 dev.pharma.posit.team/s/57ea3c286bd33c286bd3/workspaces/

== posit-Workbench

Sessions (W suspend All (1) QuitAll

This will open the New Session dialog box:
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Select the preferred resources. Please note that in this example, the Positron user IDE session will be generated
from a Docker Image but not all Posit Workbench installations require or use Docker. Users can pick the preferred
Docker Image as needed. There are three options for using Docker images as explained here:
https://docs.posit.col/ide/server-pro/job_launcher/using_docker_images.html

When ready, click Start Session. This will spawn a Session in the organization's cloud environment (AWS, Azure
etc.). Below is an image of Positron accessed in Posit Workbench via a browser:
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PHARMAVERSE WORKFLOW IN POSITRON
Below we will complete a simple Pharmaverse workflow in Positron using the Pharmaverse Examples here:

https://pharmaverse.github.io/examples/

In this example, we will use Admiral to create the ADaM Subject-level Analysis (adsl) and Adverse Events (adae)
datasets. We will follow the steps here:

https://pharmaverse.github.io/examples/adam/adsl.html

h ://[pharmaverse.github.io/exampl m .html

To start, clone the repository from Github in Positron using the following:
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Positron will refresh and now the IDE will be operating within the "examples" folder. Open the “adam” folder as seen
here:
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~ EXAMPLES ~ VARIABLES
» _extensions B 7L~ @ =
> github Start Open
> adam c &Y open File.. R441~
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> functions o o
> interactive Ej. New Folder...
New Notebook
> logging Ea New Folder from Git...
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Recent
> tlg
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We will run a Quarto file. Quarto is a next-generation version of R Markdown. Positron provides world class support

for Quarto and users can read more at: https:/quarto.org/

Open the adsl.gmd file as below:

@ New~ [ Open~ Q Search
EXPLORER @ adslgmd X

~EXAMP.. [ BT © &  adam > @ adslgmd ¥ ..

> _extensions 1 -
> github 2 title: "ADSL"
< B 3 order: 1
@ adaegmd : o
@ adaeR Run Cell | Run Next Ce
@ adpc.gmd 6 “°7{r setup script, include=FALSE, purl=FALSE}
@ adpcR 7 invisible hook_purl <- function(before, options, ...) {
@ adppkamd 8 knitr::hook_purl(before, options, ...)
@ adppkR 9 NULL
18}
$ladrs.qmd 11 knitr::knit_hooks$set(purl = invisible hook purl)
@ adrs.R 12 source(“functions/print_df.R")
& adsl.gmd 13 i
® adslR 14
@ adtte.gmd 15 ## Introduction
16

@® adtteR

@& advs.qmd

@® advs.R 18
@ index.gmd 19 The four packages used with a brief description of their purpose are as follows:

end-to-end, using ~{pharmaversesdtm}” SDTM data as input.

17 This guide will show you how four pharmaverse packages, along with some from tidyverse, can be used to create an ADaM such as “ADSL®

Now we will run the Quarto code chunks using the “Run/Play” button. Continue running the chunks all the way

through the Quarto document to generate the adsl dataset.

—
@ New~ [ Open~ < Q, search ~

EXPLORER — @ adslgmd X Data: adsl @ o SESSION  HELP
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> .github 4e
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$ > adsl
® zdpcqme $D Run Cal | st | T Ao e
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Execute the code in this cell

~

@ adppk.gmd 46 11 > adslct
@ adppkR 47 l%brar‘y(metatools) > adsl_cust
- 48 library(pharmaversesdtm) -

@ adrs.gmd a0 Library(adniral) > adsl_preds
@ adrs.R ca library(xportr) > adsl_raw
@ adsl.gmd 51 library(dplyr) 5 ae

@ adsl.R 52 library(tidyr)

R R441 ~ | B3 examples v

VIEWER CONNECTIONS

@

[306 rows x 51 columns] <tbl_df>
[306 rows x 19 columns] <tbl_df>
[306 rows x 20 columns] <tbl_df>
[306 rows x 19 columns] <tbl_df>
[306 rows x 17 calumns] <tbl_df>
[306 rows x 29 columns] <tbl_df>

[1191 rows x 35 columns] <tbl_df>

*

i R

Now that adsl has been made with the Admiral package, we will run the adae.gmd file. Open the adae.qmd file by
clicking on it. If preferred, users can use the adsl, ae, and ex datasets from the pharmaverseadam R package. Since
we made those in the steps above, we can comment that out and use the created files as seen here:



https://quarto.org/

» functions

57 # ex <- pharmaversesdtm: :ex
]

EXPLORER @ adaegmd M X
v EXAMP.. [2 B2 U @  adam >

> _extensions 15 # Introduction

> github ¥

~ adam 39
@ adaegmd M LT}
@® adaeR ~/pharmaverse/examples/adam/adae.qmd - Modified
:: adpc.qmd [",\ Ron Cell TRun Next Lell T Run Above
® adpcR 43 library(metacore)
@ adpph.ged 44 library(metatools)
@® adppkR 45 library(pharmaversesdtm)
@ adrs.gmd 46 library(pharmaverseadam)
@ adrs.R 47 library(admiral)
© adsl.gmd 48 library(xportr)
@ adslR 49 library(dplyr)
. 5@ library(lubridate)|
i 51 library(stringr)
@ adtteR 52  library(reactable)
& advs.gmd 53
@ advs.R 54  # Read in input data
@ index.qmd 55 adsl <- adsl

> mEEE 56 # ae <- pharmaversesdtm::ae

38 # Load Data and Required pharmaverse Packages {#loaddata}

E WO

@ adaeqmd » = Load Data and Required pharmaverse Packages » (9 (code cell)

The first step is to load the required packages and input data.

42 77 {r setup, message=FALSE, warning=FALSE, results="hold"}

As before, run the chunks in the Quarto document to create our final adae dataset:

EXPLORER @ adaeqmd M X O - SESSION ~ HELP  VIEWER  CONNECTIONS X
| ExAMPLES adam > @ adaeqmd > = Load Data and Required pharmaverse Packages > @ (code cell) ~ VARIABLES
> _extensions 103 # Start Building Derivations {#startbuild} =g - @ =
> github 297
« adam 208 # Apply Metadata to Create an eSub XPT and Perform Associated Checks R44T~ o
@ adaeqgmd M Jo {#metacore xportr} -  DATA
@ - . it
el 380 We use "{metatools}” and “{xportr}" to perform checks, apply metadata such as > adae [1191 rows x 101 columns] <tbl_df> ]
@ adpcomd types, lengths, labels, and write the dataset to an XPT file. > adsl [206 rows x 51 columns] <tbl_df> =
@ adpcR 361
- . > adslcat 1306 rows x 19 columns] <tbl_df> =
@ adppkamd >
@ adppkR 3e2  "T7{r checks, warning=FALSE, message=FALSE} > adslct [306 rows x 20 columns] <tbl_df> &=
P, jgj dir <- tempdir() # Specify the directory for saving the XPT file 5 adel cust 1306 rows x 19 columns] <tbl df» =
@® adrsR 205 adae %% > adslpreds [306 rows x 17 columns] <tbl_df> =
@ adsl.qmd 366 drop_unspec_vars(metacore) %% # Drop unspecified variables from specs > adsl_raw 1206 rows x 29 columns] <tbl_df> =
@ adslR 367 check_variables(metacore) %>% # Check all variables specified are present and no .
- > ae [1191 rows x 35 columns) <thl_df> =
@ adtte.qmd more
@ adtteR ELH check_ct_data(metacore, na_acceptable = TRUE) %>% # Checks all variables with CT > dm [306 rows x 25 columns] <tbl_df> =
® advsqmd only contain values within the CT > dm_suppdm [306 rows x 32 columns] <tbl_df> =
360 order_cols(metacore) %>% # Orders the columns according te the spec R R .
foc= 310 sort_by_key(metacare) %% # Sorts the rows by the sort keys > ds 1850 rows x 13 columns] <tbl df» =
@ index.gmd 311 xportr_type(metacore, domain = "ADAE") %% # Coerce variable type to match spec > dsext [850 rows x 14 columns] <tbl_dfs =
> assets 312 xportr_length(metacore) %>% # Assigns SAS length from a variable level metadata \ e [591 rows x 18 columns] <tbl_df= =
5 functions 313 xportr_label (metacore) %>% # Assigns variable label from metacore specifications
5 interactive 314 xportr_df_label(metacore) %>% # Assigns dataset label from metacore ’ exent [591 rows x 21 columns] <tbl_df> B
> logging specifications > queries 8 rows x & columns] <tbl_df> =
) metadats iis _xortr_urite(file.path(dir, “adae.xpt"), metadata - metacore, domain - "ADAE") > suppdm [1197 rows x 10 columns] <tbl_dfs =
_ _ - RS

We will review the adae dataset by clicking on the the dataset icon on the right side of name as in:




® adae.qmd M Data:adae X I - SESSION  HELP  VIEWER  CONNECTIONS x
$X Clear Sorting [0 tayout~ 7 VARIABLES
T @ =
= 4+
- R441~
Q) . AESOCCD . AESEV ., | AESER .
> # AEPTCD 100% w— L) Podbl P Pl ! ~ DATA
5 A AEHIT 1 NDITIONS A MILD N > adae [1191 rows x 101 columns] <tbl_df> $ =
2 [NDITIONS A | MILD 0 5 adsl [306 rows x 51 columns] <tbl_cifs =
> # AEHLTCD 100% w— 3 A MILD N N
> adsl_cat [306 rows x 19 columns] <tbl_df> =
N 4 4 MODERATE N
’ AEHLGT ———] > adslct [306 rows x 20 columns] <tbl_df> i)
s A MILD N =
# 00, e— > adsl_cust 206 rows x 19 columns] <tbl_df>
> AEHLGTCD 100% . A MILD N L v 1
_ > adsl_preds [306 rows x 17 columns] <tbl_df> B
> A AEBODSYS | | — 7 A MILD N
R Fe—— A | MILD o > adsl_raw [306 rows x 29 columns] <tbl_df> &
7 7 AEBDSYCD 1005 = s NDITIONS A MILD N > ae [1191 rows x 35 columns] <tb_df> =
> A AESOC | | 10 NDITIONS A MILD N > dm [306 rows x 25 columns] <tbl_df> =
n A M > dm_suppdm 306 rows x 32 columns] <tbl_df>
s - AEsocco 1005 — NDITIONS MILD N _supp [ 3 ] <tbl_ =
12 A MODERATE N > ds [850 rows x 13 columns] <tbl_df> =
7N AESEV e B A MODERATE N > dsext [850 rows x 14 columns] <tbl_dfs =
~ A AESER b A | MILD E > ex [591 rows x 18 columns] <tbl_df> &
@ " A | MLD " > exext 1591 rows x 21 columns] <tbl_df> =
1 A MODERATE N .
> queries [8 rows x & columns] <tbl_df> B
—_— ©  NDITIONS A MODERATE N .
- > suppdm [1197 rows x 10 columns] <tbl_df> B
Missing o 18 A MODERATE N =
> vs 29643 rows x 24 columns] <tbl_df>
Empty 0 1 A MODERATE N ! - 1 stbl.
Unigue 2 ~ VALUES
» A MODERATE N
> A AEACN 100% w— 2 4 MILD N > ads|_vars 22,72, 77] st 3]
2 NDITIONS A MILD N > agegri_lookup  [7%, 77,77, 77, "Missing”, 4, 77, "<18", 1, 77, "18-64", 2, 77, ">64", 3]
> A
AEREL HEn. dir */tmp/RtmpRufbcn”
O 1,191 rows 101 columns

Positron provides an advanced Data Explorer (https://positron.posit.co/data-explorer.html) for users to do code-first
exploration of data. R users can run the familiar View() to see data which now has included features for exploring and
filtering data. The Data Explorer helps to review the columns as well as produce some visual analytics.

Usineg GENAI IN PosiTRON

Now that we have created the adae dataset, we will use generative artificial intelligence (GenAl) to create an app with
Shiny for R.

Below we will create the Shiny app with the ellmer R package. In addition to ellmer, Positron will have the Positron
Assistant soon to provide LLM integration within Positron, both for chat and for inline completions. It fulfills a role
similar to Github Copilot. A video of the Positron Assistant can be seen here: https://posit.co/use-cases/ai/

Announcements for this integration will be available here: https://positron.posit.co/
Below we will use ellmer: https://qithub.com/tidyverse/ellmer
A similar tool for Python users is chatlas: https://posit-dev.qithub.io/chatlas/

In addition to ellmer and the Positron Assistant, Positron is also compatible with GenAl extensions on OpenVSX such
as Google Gemini, AWS Q, and Continue.dev.

Let’s get started creating a Shiny app in Positron with GenAl!

UsiNg GENAI IN PosiTRON To CREATE A SHINY APP

First, we will specify the provider/model choice in Positron. Users will need to obtain an API key from the model
organization and then store that securely in the environment. Posit PBC recommends saving an environment variable
rather than using the API key directly in users code. In R, users can use the R package usethis, to set up the API
keys in Positron. Using usethis, add your API key(s) to your .Renviron file. You can open your .Renviron for editing
with usethis::edit_r_environ(). Add the API key(s) to your .Renviron, for example:

OPENAI_API_KEY=my-api-key-openai-xyz
ANTHROPIC_API_KEY=api-key-anthropic-xyz
GOOGLE_API_KEY=api-key-google-xyz

Now we are ready to use ellmer to create a Shiny app. Below we will use the Anthropic Claude model.
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After securely connecting to the Anthropic Claude model, each connection will start by creating a new chat object like
as below in R:

library(ellmer)
chat <- chat_claude()

chat$chat("using the adae R dataset here in my session, help me create a simple Shiny app. Add
sections in the app that explains what kind of dataset it is")

This code will be executed in Positron as below

@ adaegmd M ® ellmer_appR U X @ shiny_adaeR U @ adslR D~ Ty M - SESSION  HELP  VIEWER ~ CONNECTIONS X
adam > @ ellmer_appR > .. ~ VARIABLES
1 library(ellmer) =g . @
2 chat <- chat_claude() -
B R4471~
4 chat$chat/("using the adae R dataset here in my session, help me create 3 DATA
v
5
> adae [1191 rows x 113 columns] <tbl_df> =
CONSOLE ~ TERMINAL  PROBLEMS  OUTPUT  PORTS  DEBUG CONSOLE = O > adsl [306 rows x 51 columns] <tbl_df> =
R441~ B3 ~/pharmaverse/examples O @ ®# = v adslcat [306 rows x 19 columns] <tbl_df> =
» adsl_ct [206 rows x 20 columns] <tbl_df> =
>.(hat_$[h.?t( using the ada? R d?taset here in my sesﬁmn, help.me create a > adsl cust [306 rows % 19 columns] <tbl_df> =
simple Shiny app. Add sections in the app that explains what kind of dataset
it is") > adsl_preds [206 rows x 17 columns] <tbl_df> =
Here's an enhanced Shiny app for the adae dataset that includes informational > adsl_raw [306 rows x 29 columns] <tbl_df> =)
sections: :
> ae [1191 rows x 35 columns] <tbl_df> H
A » dm [206 rows x 25 columns] <tbl_df> =]
library(shiny) > dm_suppdm [306 rows x 32 columns] <tbl_df> =
librar lot2)
librar‘:gjiiyr} @ > ds [850 rows x 13 columns] <tbl_df> =
> ds_ext [850 rows x 14 columns] <tbl_df> =]
# UL portian > oex [391 rows x 18 columns] <tbl_df> =
ui <- fluidPage( ~ i
titlePanel("ADAE (Adverse Events Analysis Dataset) Explorer™), > ex_ext [591 rows x 21 columns] <tbl_df> =
> suppdm [1197 rows x 10 columns] <tbl_df> =]
# Information Section > ovs [29643 rows x 24 columns] <tbl_df> =
wellPanel(
h3("about this Dataset"), wSE
p("ADAE is a standard analysis dataset for Adverse Events in clinical > adsl_vars 77, 77, 771
trials. » agegrl_lookup [?7, 72,72, 72, "Miissing”, 4, 72, "<18", 1,77, "18-64" 2, 77,...
It contains information about adverse events reported during the . L L - o
study. "), > chat {chat, chat_async, clone, extract_data, extract_data_async, ...
hA("Kay Variahlac. ") > PLOTS

This will generate the following Shiny app!



ADAE (Adverse Events Analysis Dataset) Explorer

About this Dataset

ADAE is a standard analysis dataset for Adverse Events in clinical trials. It contains information about adverse events reported during the study.
Key Variables:

« USUBJID: Unigue Subject Identifier

« AEBODSYS: Body System or Organ Class

« AEDECOD: Dictionary-Derived Term

= AESEV: Severity/Intensity

« AESER: Serious Event

» AESTDY: Study Day of Start of Adverse Event

Plot Data Preview

Plot Controls
Box Plot of AGE by AESEV

Choose Y variable: 90
AGE A ‘
Choose X variable: 80
AESEV A
w
Choose Plot Type: gmn ‘
Box Plot -
60 .

%

Summary Statistics

Summary for ¥ variable ( AGE ):
Min. 1st Qu. Median Mean 3rd Qu. Max.
51 AR A3 56 77 A8 74 R? Rl AA R0 A6

ConcLusioN & CoNTACT

The information above highlights the exciting new IDE, Positron and an example workflow using Pharmaverse and
GenAl to create a Shiny app on adae data. Many organizations are moving to Open source languages like R and
Python for clinical reporting and Positron can help modernize clinical processes with new polyglot features and GenAl
capabilities.

Phil Bowsher
hil@ .
https://github.com/philbowsher
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