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Introduction



Introduction

• Who are we?



Introduction

• What is {gsm}?

Good Statistical Monitoring
https://github.com/Gilead-BioStats/gsm

https://github.com/Gilead-BioStats/gsm


Introduction

• The Good Statistical Monitoring or “gsm” package is 
a free and open-source framework for Risk Based 
Quality Monitoring (RBQM) analytics. 



Introduction

• The package provides a standardized RBQM 
framework for clinical trials that pairs a flexible 
data pipeline with interactive reporting.



Introduction

• Learn more here! https://gilead-biostats.github.io/gsm/

• Consider attending talk AR04 in Salon C @ 1:30pm 😎

https://gilead-biostats.github.io/gsm/


Qualification Framework
Specifications, Test Cases, and Reporting



Qualification vs. Unit Testing vs. 
Validation

• Qualification: Can we demonstrate that the full 
package both functions and executes as 
expected?

• Unit Testing: Do these small pieces function like I 
intended?

• Validation: Can it be clearly demonstrated that 
the requirements of my intended users have 
been met? 



Qualification Workflow

Specifications
[ .csv File ]

Test Cases
[ R Code ]

Qualification Report



Qualification Developer

• Use {testthat} R 
package framework

• Intentionally 
separate from dev 
team

• Double-program and 
confirm expected 
results



Specifications: Example

• Specifications: Capture the most important uses 
cases for a given function.

Spec Test ID Tests Function 
Name

Description

1 1 T1_1, T1_2, 
T1_3, T1_10

AE_Assess Given appropriate input data, an Adverse Event 
Assessment can be done using the Normal 
Approximation method.



Test Case: Example

Specification

Test For Equality



{gsm} Specifications + Test Cases

• 89 Specifications across 24 functions.

• 170+ test cases.

• This is in addition to roughly 1,500 unit tests, 
standard R package documentation, and a 
thorough release and QC process.

• Continually adding as development continues.



Qualification Report: Example

Qualification Report

https://gilead-biostats.github.io/gsm/articles/Qualification.html


The Fun Part
Automation Via GitHub Actions



GitHub Actions



YAML File: Qualification Checks



YAML File: Qualification Checks



Next Steps
{qcthat}?



Quietly Announcing {qcthat}

• We have created a small utility package that has 
borrowed heavily from {usethis} to help R 
package developers use a similar qualification 
framework in your own R package.

• In your R package, simply install and run:



{qcthat} Structure

• {qcthat} gives you a basic scaffold:
–📁./inst/qualification/qualification_specs.csv
–📁./tests/testqualification/qualification
–📁./vignettes/articles/Qualification.Rmd
–📁./.github/workflows/qualification_report.yaml
–Modifies DESCRIPTION file
–Adds test case placeholder



https://gilead-biostats.github.io/qcthat/



Thank You!


