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ABSTRACT 
Creating data deliverables from scratch is repetitive, error-prone, and difficult to scale. To support data programmers 
in this process, while enforcing adherence to standards and maintaining high quality, Pharmetheus has developed 

rock, an R Shiny application. rock streamlines everything from drafting data specifications to generating ready-to-use 

programming environments. It helps standardize workflows and ensures reproducibility and full traceability while 

retaining flexibility. rock brings programmers and modelers together in a shared, version-controlled framework that 

adapts to evolving project requirements. It’s not just about automation; it’s about building smart tools people actually 

want to use. rock is a practical solution designed around day-to-day challenges, making workflows more efficient, 

transparent, and scalable. 

INTRODUCTION 
The process of creating analysis-ready data deliverables is a vital part of any pharmacometrics workflow, but is prone 

to being slow, repetitive, and full of manual steps. For every new study, programmers might often be required to 

rebuild the same fundamentals - specifications, folder structures, and report templates from scratch. This is time-

consuming and makes it difficult to adhere to internal or industry standards. 

The purpose of this paper is to demonstrate how rock helps ensure that project adheres to necessary standards and 

maintains a high level of quality while allowing for complete reproducibility and traceability. rock brings programmers 

and modelers together within a shared, version-controlled framework. This paper provides an overview of how rock 

achieves its goal by offering a practical solution built around everyday operational challenges. 

THE ROCK FRAMEWORK 

 

Specification form - Users can create and customize data specifications using pre-defined templates for various 

analysis types. Variables can be added, edited, or removed, with detailed metadata including definitions, units, 

rounding, dependencies, and derivations. 

Source data integration - Users can upload and manage different types of source data. The system tracks each 

variable’s origin, including study, file, and variable mappings, ensuring full transparency. 

Data programming environment - rock generates a structured R/LaTeX environment with predefined directories, R 

script placeholders, and LaTeX templates for report generation. 

Automated sanity checks - Provides quick overview of data and specification consistency. 

Version control and traceability - All edits, derivations, and updates are tracked, maintaining a clear audit trail. 
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DATA SPECIFICATION GENERATION 
The process of data specification generation within rock is built around standardized templates tailored to different 

types of analyses such as PopPK, PKPD, QTc, TTE. These templates serve as the essential starting point for 

defining data requirements, ensuring a consistent and efficient approach. By leveraging standardized specifications, 

rock streamlines workflow and establishes a foundation based on predefined rules, reducing the risk of errors that 

arise when creating specifications from scratch. 

 

DATA SPECIFICATION ADJUSTMENT 

 

The data specification editing phase provides the flexibility needed to tailor standardized specifications to project-

specific requirements. During this stage, users have full control over the variables included in the specification. 

Standardized variables that are not relevant to the analysis can be unselected, while additional standardized 

variables can be added from the template. 

To accommodate unique analysis needs that fall outside standard templates, new non-standard variables can also be 

manually defined and added. This ability to combine standardized and custom variables ensures that the framework 

remains highly flexible while maintaining consistency and adherence to standards. Ultimately, this enables the 

specification to evolve alongside project requirements, ensuring the documentation accurately reflects the data 
necessary for modeling and analysis. 
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The editing features available during the data specification adjustment allow users to precisely define or modify key 

variable attributes. Upon selecting a variable, users can edit its name and definition, as well as specify or update 

attributes such as possible values and descriptive context, if needed. For quantitative variables, the required unit of 
measure and rounding rules can be clearly defined. An essential technical feature at this stage is the ability to define 

programming dependencies, ensuring that all computational prerequisites are properly documented. 

 

 

In addition, this tab provides immediate guidance to programmers responsible for implementation and facilitates 

collaborative documentation, including notes or event comments from the project team members. 
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THE SOURCE VIEWER 

 

The source viewer tab within rock is a utility designed to give quick access to view and explore source data files 

added to the environment. This capability is highly beneficial for data programmers and analysts, as it allows them to 

rapidly familiarize themselves with the content, structure, and quality of the source data. A clear understanding of the 
source data structure is necessary before documenting how variables will be derived. Since the source files may 

change over the course of a project (e.g., replacement of older files with updated ones), the source viewer allows 

user to ensure that they explore the current and correct version of the data. 
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THE SOURCE DATA ASSIGNMENT TO STUDY 

 

rock environment is designed to accommodate and manage different types of source data which can be imported 

and integrated in the framework. Managing source files efficiently is a core challenge in data programming, and rock 

addresses this by streamlining the handling of data updates. When updated source files are received, the system 

allows for near-instant replacement. This rapid replacement mechanism is a key factor in ensuring reproducibility, 
allowing the user to simply update the source data and re-execute the entire programming process. By standardizing 

how various source files are loaded and managed, rock ensures that the subsequent programming environment is 

properly configured to access the input data defined by the specifications. 

 

SOURCE ASSIGNMENT TO VARIABLES 

 

The figure above visually represents the variable source editing interface which includes fields for study, file and 

variables, record selection, and derivation details. Once there is a clear understanding of which source data and 

columns are needed, the user can assign the specific source files and variables that contribute to its calculation, the 

necessary record selections applied, and some derivation details. 
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DATA SPECIFICATION TABLE PREVIEW 

 

Following the detailed definition and linkage of all variables, rock generates a data specification table preview by one 

click, documenting the data requirement before the programming environment is implemented. The preview is 
automatically added later to the data programming report. 

 

DATA PROGRAMMING REPORT GENERATION 
Before the complete programming environment is exported, the final administrative details for the data programming 

report are collected. Through the rock interface, the user assigns the key project team members involved, such as 

the project leader, the data programmers responsible for the code, and the quality control reviewer to automatically 
enable their details in the data programming report for clear demonstration of accountability and roles. The data 

programming environment can then be exported.  
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PROGRAMMING ENVIRONMENT FRAMEWORK 

 

The framework features a standard directory structure alongside necessary setup files that properly load R libraries 

and correctly access the specified source data. To support programming work, it includes R script placeholders for 

specific analytical domains, such as dosing, PK, PD, and baseline covariates. This standardized framework allows 

documentation to be seamlessly integrated with the programming code and provides a structure which facilitates 
easier handover between team members. 

 

DATA PROGRAMMING REPORT 
The data programming report is generated as a comprehensive pdf file. 

  

 

The core content of this report includes the executed programming code used to derive the deliverables, complete 

with all necessary comments and documentation. It automatically incorporates the finalized data specification table 
preview, to verify that documented requirements align with the delivered code.  
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AUTOMATED SANITY CHECKS 
To ensure the accuracy and integrity of generated deliverables, rock incorporates a suite of automated sanity checks 

that support validation of datasets and specifications on multiple levels. It produces summary statistics for a quick 

overview of key data characteristics and identifies potential inconsistencies. Output dataset is continuedly compared 
against predefined specifications, verifying that all required variables, formats, and structures are correctly 

implemented. 

 

 

CONCLUSION 
Using rock as the foundation for creating deliverables provides a robust framework that eases the project lifecycle for 

data programmers, quality controllers as well as modelers. Its standardized structure simplifies collaboration and 
handovers, while strict adherence to principles of reproducibility ensures that deliverables can be reliably regenerated 

from updated source data. Furthermore, built-in version control contributes to full traceability, supporting transparency 

and accountability throughout the project development. rock’s extensible design allows teams to incorporate 

additional specification templates as needed, and its flexibility in supporting diverse programming report formats 

makes it adaptable to a wide range of project requirements. Together, these advantages make rock a powerful 

solution for consistent, traceable, and high-quality deliverable creation. 
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