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An AI-based system is..

• .. a software solution that integrates algorithms that use data to learn 
rules or reactions automatically
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Overview

• Lessons learned from student projects and company interviews
• Most important quality: embrace change
• New change scenario’s because of AI themes: 

– data, model and software integration
• Sneak preview: support modifiability with 3 architectural perspectives
• Research methodology: 

– iterative, empirical examination of software process improvement
– across 5 tiers of behavior: individual, team, project, organization and 

business environment
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Interview Study 02-2023 – 03-2024

• What are the challenges in integrating ML in your software system(s)?
• Which are your top priorities in SE and ML system qualities?

• 5 interviewees from 4 companies 
– Technical expertise: AI/IT architects, manager software, data scientist and AI engineer
– All organisations based in the Netherlands

• 18 different projects mentioned
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Interview analysis results
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Interview analysis conclusion: 
3 AI themes and focus on quality modifiability
• AI systems can only bloom successfully with a solid data foundation and stemming from flexible 

software with renewed focus on the functional suitability.
• We propose to update the AI engineering definition to also explicitly include data-engineering: AI 

Engineering is a combination of machine learning, data engineering and software engineering with the 
goal to build production-ready machine learning systems.

• Fact: 
– most of the cost of developing software systems occurs after their initial release, thus challenging software 

engineers to embrace change. 
• The continual change that software undergoes during its lifetime is generally called evolution, and the 

degree to which it is easy or hard to change existing software is often called modifiability.
– Other quality criteria are closely related: modularity, reusability, analyseability, testability, flexibility, 

adaptability, scalability, installability, and replaceability.
– We use the broader term modifiability to refer to all these aspects of evolving IT systems.
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An AI-based system is..

• .. a software solution that integrates algorithms that use data to learn 
rules or reactions automatically
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These systems introduce new practices because..

• .. they depend on frequently changing data, models and new integrations 
into existing software
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The AI-based system changes because..

• .. these new AI themes
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New context practices

New “human in 
the loop” practices

New data

New models

New (AI) components

Democratization of AI 
engineering techniques

New deployment 
practices

New feedback 
practices



Main research question:
How to support the evolution of AI-based systems with a holistic framework linking 
change scenarios to architectural perspectives and AI themes?
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Next step: 

The creation of a change catalogue for AI-enabled systems
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What is a recent change?

What is the event that 
motivates to change the IT architecture?

What was the source?



How to link change scenario’s to which architectural 
perspectives?  
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How to link change scenario’s to which architectural 
perspectives?  
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Work in progress: sneak preview
Architectural perspective: process
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Work in progress: sneak preview 
Architectural perspective: team & organisation
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Work in progress: sneak preview 
Architectural perspective: tools, software and infra
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(Runeson, 2012)
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