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• software development with FP

• software architecture

• consulting

• software reviews

• training

www.active-group.de

funktionale-programmierung.de

http://www.active-group.de/
http://funktionale-programmierung.de/


Berlin
March 28/29

• ”Quartett” by Heiner Müller

• ACUD-Theater

• also Bremen, Apr 12

https://www.theater-u34.de/
quartett/

https://www.theater-u34.de/quartett/
https://www.theater-u34.de/quartett/


FP

What is it good for?



Functional Programming

CC BY 4.0, https://free-vectors.net/business/marked-checklist-vector

Build Software
Systems to
Fulfill
Requirements

https://free-vectors.net/business/marked-checklist-vector


ICFP Papers and Events



ICFP 2024 Distinguished Paper

“use-cases ... type-checkers and automated theorem provers”



S. L. Peyton Jones and J.-M. Eber
How to write a financial contract. 2001

Build a 
combinator 

library!

https://www.flickr.com/photos/tambako/4237063719 
CC BY-ND 2.0

https://www.flickr.com/photos/tambako/4237063719


¬FP



Software Systems (for People)

• fulfill (human) requirements

• make lives better

• programmed by people



What It Takes

• connecting requirements and software

• programming in the small

• programming in the large and in the long

• human activities around this



Software System Qualities

https://quality.arc42.org/articles/arc42-quality-model

https://quality.arc42.org/articles/arc42-quality-model


(Functional)
Requirements
and
Programming
in the Small

• data
• functions



Programming in the large 
... and in the long?



Human Activities



Elsewhere ...

Domain-Driven Design by Eric Evans

{OOP}

https://www.google.com/url?sa=i&url=https%3A%2F%2Fdddcommunity.org%2Fbook%2Fevans_2003%2F&psig=AOvVaw0PSUg1lyCTnXr1xALKH7B5&ust=1598605819653000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCICyjvaEu-sCFQAAAAAdAAAAABAD


What It Takes

• connecting requirements and software

• programming in the small

• programming in the large and in the long

• human activities around this



€ = Δ

Programming
in the Large and
in the Long

1979



Evolutionary Software Quality

Source: Markus Harrer, OOP 2023

Functional Suitability

Reliability

Usability

Performance Efficiency

Security

Maintainability

Compatibility

Portability

Time



Functionality and Architecture

Bass, Kazman, Clements: Software Architecture in Practice



€ = Δ

Programming
in the Large and
in the Long



David Parnas (1972)

An Interview with Dave Parnas | June 2018 | Communications of the ACM

"We propose [...] that 
one begins with a list 
of difficult design 
decisions or design 
decisions which are 
likely to change. Each 
module is then 
designed to hide such 
a decision from the 
others.."

https://m-cacm.acm.org/magazines/2018/6/228033-an-interview-with-dave-parnas/fulltext?mobile=true


https://www.wps.de/en/news/the-modulith-salvation-for-the-monolith

The Monolith is Unmodular

https://www.wps.de/en/news/the-modulith-salvation-for-the-monolith


Microservice Architectures



Decoupled by Default

• immutability

• abstraction boundaries

• expressive interface
languages

• expressive effects



https://www.isaqb.org/certifications/advanced-level/?lang=en

Putting it all
together

https://www.isaqb.org/certifications/advanced-level/?lang=en


A Blueprint for Functional Software Design

• bottom-up

• start with functional qualities

• everything is data

• data modeling with sums and products

• abstraction

• combinator models

• algebraic structures

• mathematical properties



Bottom-Up



Data Modeling

• functions

• data

• products

• sums FTW

https://funktionale-programmierung.de/2024/11/25/sums-products-english.html

https://funktionale-programmierung.de/2024/11/25/sums-products-english.html


What We Model When We Model - OO

Quelle: Wikipedia
CC Attribution 3.0 Unported

https://upload.wikimedia.org/wikipedia/commons/b/b4/Nine-banded_Armadillo.jpg
https://commons.wikimedia.org/wiki/File:Nine-banded_Armadillo.jpg


What We Model When We Model - FP

Quelle: Wikipedia
CC Attribution 3.0 Unported

https://upload.wikimedia.org/wikipedia/commons/b/b4/Nine-banded_Armadillo.jpg
https://commons.wikimedia.org/wiki/File:Nine-banded_Armadillo.jpg


A World of Objects

(© Trustees of the British Museum)



Reality and Snapshots



Architecture Evolution

• model domain with data

• implement functions

• change to achieve
quality-specific requirements

low coupling  => Δ ~ €

functionality



Abstraction

λ□.



Combinator Libraries



Combinator Libraries

• meet functional requirements

• facilitate communication

• decouple representation from behaior

• slow down change

• fulfill future requirements without or with 
small changes



Algebraic Structures

https://en.wikipedia.org/wiki/File:Monad_unit_explicit.svg


Abstract Nonsense



Why This?

... profit?



Mathematics =
Brain Patterns 
for Thinking



FP/Mathematics and Humans

• Model Human Understanding
(rather than the thing)

• Immutability FTW

• Maths = Patterns for Human Understanding



FP Todos

• top-down FP design
(and meet-in-the-middle)

• architecture documentation
patterns & visualization

• stakeholder communication

• books

• cross-pollination with the non-FP types
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