
www.mainanalytics.de

Beyond Scripting 
A Beginner’s Guide to Accelerating Automation with Executables
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Seems 
pretty easy

… let me think one second about it…
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… the problem

• pdfs are on a sponsor's system

• only SAS is available 
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The solution (for real) …

1. plug logic into ma-pytemp

2. build executable and deploy

ma_pdf-
compiler.exe



…1 hour later

I created this executable: 
path/to/ma_pdf-compiler.exe

just click on it
You’re the best

Reference[1] 
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… on a beautiful Friday evening

everything went 
as planned

Reference[1] 
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Executables – What and Why?

self-sustained programs no further dependencies
no installation

unlocking the power of 
high-level languages
libraries

rest of the world

for all environments GxP
SCE

complexity overhead
develop
build

deploy

abstract complexity
standardize template
prebuild

focus on automation
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Executables – What?

Simple answer

• .exe

• “click and play”

Detailed Answer

• program without needing 
further compilation

• machine code specific to CPU 
architecture operation system

• deliverable of software 
engineering

Edge.exe
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Interpreter

Executables vs. Scripts

ScriptsExecutables

compiler

source
code

assembler

linker

executable machine code

compiler

byte code

virtual machine

output
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• Many common languages are interpreted
Java, Python, R, C#,…

• Require “extra” software -> often not available
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Executables – Why?

• Many common languages are interpreted
Java, Python, R, C#,…

• Require “extra” software -> often not available

Why not using what is already available?

→ unleash the internet

→ unleash AI
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Challenges of Executables

Programming 
language

Dependency 
management

User Interface 
(Framework)

Adaptivity 

Hard coded 
resources

Robustness
Error & 

Exception 
handling

IO

User feedback Logging Unit Testing Validation

Version control Build
Building 

machine vs. 
target machine

Deployment
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powerful and modern
even for GxP environments

Executables as Tools in Statistical Programming

high development complexity
for the “box” around although

core logic often simple



ma-pytemp
mainanalytics python template
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ma-pytemp: Idea
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ma-pytemp: Idea

automation 
logic

→ search for solutions
• Libraries
• Repos
• Internet

→ Vibe-coding

→ Use your own skills
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ma-pytemp: Idea

ma-pytempautomation 
logic

plug-in
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ma-pytemp: Idea

ma-pytempautomation 
logic

plug-in deploy

automation 
tool
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ma-pytemp: Features

Key 
features

Python

Dependency & Project Management

GUI Framework

Structured architecture

Logging

Adaptability

Validation

CICD



38

ma-pytemp: Features

Key 
features

Python

Dependency & Project Management

GUI Framework

Structured architecture

Logging

Adaptability

Validation

CICD

More features

• Template git repository

• Version control

• Documentation

• Basic code quality

• Customization

• .ico creation

• multi-threading

• …
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how to use ma-pytemp?

https://github.com/mainanalytics

1

https://github.com/mainanalytics
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how to use ma-pytemp?

initialize project

create VENV

install dependencies

…

C:\Users\mlutz> cd ma-pytemp

C:\Users\mlutz> poetry install

1 2

https://github.com/mainanalytics

https://github.com/mainanalytics


User InterfaceUser Interface
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Graphical User Interface



Build

creating the executable
build
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I'm packing my suitcase

Python Interpreter

Dependencies (Libraries)

Bytecode

Bootloader

additional resources

ma_pytemp.exebuild
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I'm packing my suitcase

Python Interpreter

Dependencies (Libraries)

Bytecode

Bootloader

additional resources

ma_pytemp.exebuild

preconfigured pyinstaller
build in the pipeline
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Deployment
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ma-pytemp: Deployment

predefined CICD workflow
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ma-pytemp: Workflow

Workflow runs · 
mainanalytics/ma_pytemp

https://github.com/mainanalytics/ma_pytemp/actions
https://github.com/mainanalytics/ma_pytemp/actions
https://github.com/mainanalytics/ma_pytemp/actions
https://github.com/mainanalytics/ma_pytemp/actions
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ma-pytemp: Deployment
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ma-pytemp: Artifact

artifact is a .zip folder



into production
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into production

COMPILE PDFS ANNOTATE CRF DIR & 
PERMISSIONS

PARSE SAS LOG RFT -> PDF

PDF BOOKMARKS SAS BATCH RUNS TOOL LAUNCHER …
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Current solution

• TDMs create bookmarks by hand

• painful and error prone

Situation

• a software provider cannot extract 
CRFs with bookmarks by form and 
visit

• >> 20 studies

• unclear when or even if this will 
be fixed

CRF Bookmarks
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• first level bookmarks
<form_label> (<form_name>)

• no visit information

• Study Definition Specs (SDS) 
contains visit information

CRF Bookmarks
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CRF Bookmarks

sds.xlsxcrf_raw.pdf
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Solution

1. Read in crf_raw.pdf with pymupdf

2. Extract input bookmarks

3. Read in sds.xlsx with pandas

4. Match Form Label and Form Names 
from original bookmarks with sds

5. Create new bookmarks 
• by Form
• by Visit

6. Save new file

CRF Bookmarks

Deployment

1. Plug logic into ma_pytemp

2. Add 3 IO Buttons

3. Add Start button
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Example: CRF Bookmarks
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Executables – What and Why?

self-sustained programs no further dependencies
no installation

unlocking the power of 
high-level languages
libraries

rest of the world

for all environments GxP
SCE

complexity overhead
develop
build

deploy

abstract complexity
standardize template
prebuild

focus on automation



give it a try

https://github.com/mainanalytics/ma_pytemp

https://github.com/mainanalytics/ma_pytemp
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