
Petra Heck – Associate Professor - p.heck@fontys.nl



• 2002 Software engineer (MSc Computer Science)

• 2004 Software quality consultant

• 2012 Lecturer Fontys ICT

• 2016 PhD “Quality of JIT Requirements” (Computer Science, AI4RE)

• 2019 Senior researcher AI Engineering (SE4AI)

• 2025 Associate Professor AI & Software Engineering (AI4SE & SE4AI) 

About Me



AI in 2026 = GenAI & Agentic AI

(9) Post | LinkedIn

LLM agents: The ultimate guide 2025 | SuperAnnotate

Software Engineering in the AI Era: 
from ML to LLMs and Agentic AI

https://www.linkedin.com/posts/alexbarady_how-to-explain-aito-your-leadership-ai-activity-7412109878770417664-BnGw/
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents
https://fontysblogt.nl/se-in-the-ai-era/
https://fontysblogt.nl/se-in-the-ai-era/


• 2019 AI Engineering and MLOps: Building Production-Ready 
Machine Learning Systems

• 2024 From MLOps to DataOps: Data Engineering for AI-based 
Systems

• 2024 LLMOps: Engineering Trustworthy LLM Systems
• 2025 Software Engineering in the AI Era: from ML to LLMs and 

Agentic AI
• 2026 Competences for the AI-Augmented Software Engineer

From MLOps to AI-augmented Engineering

https://fontysblogt.nl/ai-engineering-and-mlops/
https://fontysblogt.nl/ai-engineering-and-mlops/
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DataOps

Data Science

Data 
Engineering

IT Operations

Software 
Development

“an approach that accelerates the delivery 
of high-quality results by automation and 
orchestration of data life cycle stages.”

DataOps adopts the best practices, 
processes, tools and technologies from 
Agile software engineering and DevOps 
thereby promoting the culture of 
collaboration and continuous 
improvement.

DataOps

Aiswarya Raj Munappy, David Issa Mattos, Jan Bosch, Helena Holmström Olsson, and Anas Dakkak. 2020. 
From ad-hoc data analytics to dataops. 
In Proceedings of the International Conference on Software and System Processes. 165–174.



Data4LLMs: GenAI Tech Stack
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https://medium.com/bcgontech/from-apps-to-agents-how-the-ai-native-tech-stack-is-transforming-software-c34ab557d228
https://medium.com/bcgontech/from-apps-to-agents-how-the-ai-native-tech-stack-is-transforming-software-c34ab557d228
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https://medium.com/bcgontech/from-apps-to-agents-how-the-ai-native-tech-stack-is-transforming-software-c34ab557d228


Data4Agents

(18) Post | Feed | LinkedInLLM agents: The ultimate guide 2025 | SuperAnnotate

https://www.linkedin.com/feed/update/urn:li:activity:7379787334398926848/
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents
https://www.superannotate.com/blog/llm-agents


LLMs4Data: AI-Augmented Data Engineer

• Pro-active analysis with AI-agents
• “Governed semantic layer”
• Prompt/Requirements engineering
• Check output
• Context / translate output 
• Ethics & Law 

Augmented analytics verandert de rol van de businessanalist
Rutger Rienks: Van data voor AI naar AI voor data | BI-Platform

https://www.data-expo.nl/blog-en-kennis/augmented-analytics-verandert-de-rol-van-de-businessanalist
https://www.data-expo.nl/blog-en-kennis/augmented-analytics-verandert-de-rol-van-de-businessanalist
https://www.data-expo.nl/blog-en-kennis/augmented-analytics-verandert-de-rol-van-de-businessanalist
https://biplatform.nl/rutger-rienks-van-data-voor-ai-naar-ai-voor-data/
https://biplatform.nl/rutger-rienks-van-data-voor-ai-naar-ai-voor-data/
https://biplatform.nl/rutger-rienks-van-data-voor-ai-naar-ai-voor-data/


GenAI for Self-Service Analytics

Self-Service Analytics In The Age Of AI Agents

https://content.dataiku.com/ssa-in-the-age-of-ai-agents
https://content.dataiku.com/ssa-in-the-age-of-ai-agents
https://content.dataiku.com/ssa-in-the-age-of-ai-agents


The State of Data and AI Engineering 2025

https://lakefs.io/blog/the-state-of-data-ai-engineering-2025/


GenAI for Dashboards

AI en Design Thinking in de Dashboardmeesterschap 
van MicroStrategy

https://www.data-expo.nl/blog-en-kennis/ai-en-design-thinking-in-de-dashboardmeesterschap-van-microstrategy
https://www.data-expo.nl/blog-en-kennis/ai-en-design-thinking-in-de-dashboardmeesterschap-van-microstrategy
https://www.data-expo.nl/blog-en-kennis/ai-en-design-thinking-in-de-dashboardmeesterschap-van-microstrategy


Agentic DataOps

Keynote Lisa Amini-What’s Next in AI for Data and Data Management--Pydata Global 2025
[2512.07926] Can AI autonomously build, operate, and use the entire data stack?

https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://www.youtube.com/watch?v=m5lV2QGlzG0
https://arxiv.org/abs/2512.07926


Human-Gated Agents

Agents to Fix Data Quality Automatically With Control: A Design Pattern | DataKitchen

https://datakitchen.io/blog/agents-fix-data-quality-automatically-with-control/
https://datakitchen.io/blog/agents-fix-data-quality-automatically-with-control/


“how Agentic AI shifts data teams from hand-
built pipelines to outcome-driven data 
products guided by clear intent and intelligent 
assistants.
You’ll learn how MCP integrations enable AI 
assistants to tap your data catalogs, 
databases and transformation tools like dbt -
dramatically accelerating development while 
preserving governance and trust.
We’ll show how spec-driven 
development turns business needs and 
technical requirements into unambiguous, 
testable data products - boosting delivery 
speed and confidence. 
Finally, we’ll explore conversational data 
interfaces that allow both technical and 
business users to interact with data products 
using natural language.”

Agentic AI for Data Lakehouse

https://events.xebia.com/5-towards-data-lakehouse-
architecture-webinar-ai-assisted-engineering

https://events.xebia.com/5-towards-data-lakehouse-architecture-webinar-ai-assisted-engineering
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• AI Agents With Dataiku | Dataiku
• Introducing Genie Code | Databricks Blog
• Agent Bricks | Databricks
• Actian introduceert Data Observability Agents | BI-Platform
• IBM Db2 Genius Hub voegt autonome mogelijkheden toe aan Db2 | BI-Platform
• Qlik maakt agentic analytics beschikbaar in Qlik Cloud | BI-Platform
• LLMs4OM: Matching Ontologies with Large Language Models
• Oracle introduceert zelfstandige AI-agents in Database 26ai
• MongoDB opent cloud-database Atlas voor AI-agents | BI-Platform
• While You Slept, an Agent Fixed 14 Data Quality Failures | DataKitchen

Other Examples GenAI for Data

https://www.dataiku.com/product/key-capabilities/ai-agents/
https://www.dataiku.com/product/key-capabilities/ai-agents/
https://www.databricks.com/blog/introducing-genie-code
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Applied Research: Supply Chain Resilience

.

Goal
Development of a data pipeline between MKG (ERP) and TU/e simulation model

Synthetic data
Deployment of LLM models for data enrichment and synthesis prior to simulation.

Why?
Real ERP data is confidential; TU/e simulation requires much larger datasets than a 
single real order can provide.



Sources
• BI-Platform | Business 

Intelligence & Analytics

https://biplatform.nl/
https://biplatform.nl/
https://biplatform.nl/
https://biplatform.nl/
https://biplatform.nl/




F1 setup
Students have access to 
an F1 setup where ”own” 
data can be generated



MotherDuck MCP Request Flow
User AI agent MCP server MotherDuck

Natural language
"Create a Dive for revenue"

Schema exploration
- list_tables

- list_columns

Tool: list_tables
returns schema metadata

DuckDB engine
metadata lookup

Query generation
writes DuckDB SQL

Tool: query
executes SQL (read-only)

Live query
returns results

Visualisation gen.
React components + SQL

Dive Viewer app
renders inline in chat

Live data query
response

Iterate
"add filter for region"

Conversational edit
incremental update

save_dive
versioned + persistent

Tool: save_dive
stores in workspace

Dive saved
shareable + live

Presenter-notities
Presentatienotities
[Copilot]
Wat is DuckDB?
Embedded analytical database engine.
DuckDB is een “database” die gespecialiseerd is in het snel analyseren van grote hoeveelheden data. Het bijzondere is dat je geen aparte database-server hoeft te installeren of beheren. De database draait gewoon binnen een applicatie, laptop of Python-script. DuckDB maakt het mogelijk om miljoenen records te analyseren op een gewone laptop, zonder dat er een zware databaseomgeving nodig is.
Traditioneel: Data -> Database -> Analyse
DuckDB: Datafiles -> Analyse
DuckDB is voor veel ontwikkelaars de snelste manier geworden om lokaal of embedded analytische queries uit te voeren op Parquet-bestanden* zonder afhankelijk te zijn van een centrale database.
Technisch gezien zit DuckDB precies op het kruispunt van: databases, data engineering, data science, AI
DuckDB is een serverless, embedded, column-oriented OLAP database met vectorized query execution, ontworpen om analytische workloads rechtstreeks op bestanden zoals Parquet uit te voeren zonder een aparte database-infrastructuur.
Of nog korter:
DuckDB is SQLite voor analytics: embedded, maar gebouwd voor columnar OLAP in plaats van row-based OLTP. 
Er is eigenlijk geen één-op-één vervanger die alle eigenschappen van DuckDB combineert (embedded, serverless, SQL, analytisch, snel op Parquet).
MotherDuck = DuckDB + cloud.

* Parquet is een kolomgebaseerd opslagformaat voor data. Doordat gegevens per kolom in plaats van per rij worden opgeslagen, kunnen analysetools zoals DuckDB, Databricks en Fabric veel sneller werken met grote datasets.








Querying in Natural Language

“What data is available in the F1 
database?”



Creating Dashboards



Open question

“Do some general data analysis on 
the F1 database”

The main findings, all worked out fresh from the raw data:

The data is distance-binned rather than time-sampled (4,650 rows per lap = the track length in metres), 
and lap 5 in both tables turned out to be garage placeholder rows that need filtering out — a real gotcha if
queried naively. Once cleaned to the four genuine timed laps, Angelo is both faster (best lap 1:20.952 
vs 1:22.554) and much more consistent (lap-time std dev 0.44s vs 1.06s). The interesting twist is where
the gap comes from: the two drivers are essentially tied in sector 1, and Jordi is actually quicker in top 
speed — the whole deficit shows up in sectors 2 and 3, plus a small detail where Jordi lifts off throttle 
slightly in the last 150m of his best lap while Angelo holds full throttle to the line.



Quality Matters

The Seven Deadly Sins of AI-Generated Data Pipelines | DataKitchen

https://datakitchen.io/blog/seven-deadly-sins-of-ai-generated-data-pipelines/
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https://datakitchen.io/blog/seven-deadly-sins-of-ai-generated-data-pipelines/


What Could Go Wrong?
Students get used to AI tools quickly, but have a hard time understanding 
architecture / know where to look for errors





Software Quality: Data, Models and Code
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LLM-enabled Systems: Quality Model

Leon Schrijvers - Fontys Hogeschool

https://onderzoeksportaal.fontys.nl/nl/persons/leon-schrijvers/
https://onderzoeksportaal.fontys.nl/nl/persons/leon-schrijvers/
https://onderzoeksportaal.fontys.nl/nl/persons/leon-schrijvers/




Fontys ICT – New Professional Profiles

Study Guide Fontys ICT - Applied Generative AI

https://studyguide.fontysict.nl/main/applied-generative-ai/?c=ad
https://studyguide.fontysict.nl/main/applied-generative-ai/?c=ad
https://studyguide.fontysict.nl/main/applied-generative-ai/?c=ad


Fontys ICT – Study Programmes

Study Guide Fontys ICT - Programmes

https://studyguide.fontysict.nl/programmes/
https://studyguide.fontysict.nl/programmes/
https://studyguide.fontysict.nl/programmes/
https://studyguide.fontysict.nl/programmes/


We view Generative AI as both a productivity tool and a learning tool. This means we 
expect you to:
• Achieve more in the same timeframe: conduct deeper research, create higher-quality 

professional products, and engage in more profound learning
• Understand that GenAI will not reduce your study time but will elevate the standards 

we expect you to meet
• Recognize that your future employers will expect enhanced productivity with GenAI 

availability, and our educational standards reflect this reality

GenAI Usage Policy

FHICT Beleidswiki - Het Fontys ICT AI Manifesto

https://beleidswiki.fhict.nl/doku.php?id=beleid:ai_manifest
https://beleidswiki.fhict.nl/doku.php?id=beleid:ai_manifest
https://beleidswiki.fhict.nl/doku.php?id=beleid:ai_manifest


Fontys ICT – Infrastructure

1. Front end

2. Gateway 3. Modelhosting

https://chat.fontysict.nl/ 

https://chat.fontysict.nl/




• AI > Agentic AI > Agents > GenAI > LLMs
• Data engineering ~ Software engineering
• AI-augmented Data Engineer

– Human-in-the-lead Automation
– Verification-driven Engineering

• Start experimenting, prepare for flexibility
• It is not just about technology

Let’s learn together! p.heck@fontys.nl

Lessons We Are Learning 

FontysBlogt

https://fontysblogt.nl/author/petraheck/


Questions?

Petra Heck, auteur op Fontys, p.heck@fontys.nl, https://www.linkedin.com/in/petraheck/ 

https://fontysblogt.nl/author/petraheck/
mailto:p.heck@fontys.nl
https://www.linkedin.com/in/petraheck/
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