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WHAT IS AN AUGMENTED ENGINEER?

Software Engineering in the Age of GenAl
Petra Heck — Associate Professor Fontys ICT - p.heck@fontys.nl



About Me

2002 Software engineer (MSc Computer Science)

2004 Software quality consultant

2012 Lecturer Fontys ICT
« 2016 PhD “Quality of JIT Requirements” (Computer Science, Al4RE)
« 2019 Senior researcher Al Engineering (SE4Al)

2025 Associate Professor Al & Software Engineering (AI4SE & SE4AI)
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Fontys UAS Education: from SE to AI4SE

2012: “How to build production-ready software systems?”  (SE = Software Engineering)
2019: “How to build production-ready Al systems?” (SE4Al = Al Engineering)
2024: “How to use Al to build production-ready systems?”  (Al4SE = Augmented Engineering)
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AI4SE = Al-Augmented Software Engineering

TECHNOLOGY TRENDS

INFLUENCING THE FUTURE OF SOFTWARE ENGINEERING AND
IT OPERATIONS
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The Future of Software Engineering and IT Operations.

Architecting the Future of Software Engineering: A National Agenda for Software Engineering Research & Development



https://insights.sei.cmu.edu/library/architecting-the-future-of-software-engineering-a-national-agenda-for-software-engineering-research-development/

Al-Augmented Al Engineering (Al4Al)

Al

Artificial Intelligence (Al)




AI4SE = GenAI4SE = LLM4SE
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» Emulate human behavior

» Pattern detection algorithms

» Deep neural networks

» Generate content

https://www.analyticsvidhya.com/blog/category/generative-ai
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AI4SE — STATE OF THE ART



Al for Software Engineering (AI4SE)

Software Design Development and Testing

Artificial Intelligence (Al) .
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Figure 1: Logical architecture of the envisioned future symbiosis of Software Engineers and Al

Valerio Terragni, Annie Vella, Partha Roop, and Kelly Blincoe. 2025. The Future of Al-Driven Software Engineering.

Fontys
ACM Trans. Softw. Eng. Methodol. Just Accepted (January 2025). https://doi.org/10.1145/3715003
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DevOps

2.0

GitHub @
Copilot

tobAine o ANSIBLE o puppet @' docker
©git  OGithub W Terraform @ CHEF kubeetes
<APACHE ANT> 'c.h. e'astic
Maven
Rradle grayleg
Monitor &\ SENTRY
—
A\
sonarqube @ Jenkins = avscwerrens  Nagios
& Selenium Qnewrelic | Mainy Al
= ¢ Bamboo 1% Cloud Build =
."'E)lpress 4 @&  Mainly Automation
& Travis Cl f ;
A Q Playwright Arisre Dieaigs Q Mainly Manual

Fontys

C. Ebert, G. Gallardo, J. Hernantes and N. Serrano, "DevOps 2.0," in IEEE Software, vol. 42, no. 2, pp. 24-32, March-April 2025

See also: https://spectrum.ieee.org/best-ai-coding-tools
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Vibe Coding

“It's not really coding - | just see things, say things, run things, and copy-
paste things, and it mostly works” (Andrej Karpathy, 2025)

Choose the right approach for software

Vibe Engineering Toolkit
development

Augment Code Cursor

. Zed

Windsurf

Vibe Coding Vibe Engineering
Focuses on intuition and Emphasizes data and analysis
creativity

Claude Code

Fontys| Vibe Coding Manifesto
(9) Vibe Coding vs Vibe Engineering: The $10,000 Analysis Every Founder Needs | LinkedIn

My Al Skeptic Friends Are All Nuts - The Fly Blog



https://vibemanifesto.org/
https://vibemanifesto.org/
https://vibemanifesto.org/
https://www.linkedin.com/pulse/vibe-coding-vs-engineering-10000-analysis-every-founder-ganne-bnrmc/
https://fly.io/blog/youre-all-nuts/

Cursor Agents

» 4« CURSOR

https://cursor.com/en/blog/agent-web

'

h 4

Cursor #PP 1 minute

| updated the Applmage build process to include the necessary desktop file for
handling URLs. This ensures the Applmage version of the application can register
itself correctly for URL schemes.

+ | modifie

pipel

¢ | added a step in t...

View PR Open in Cursor
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Al for Software Engineering (AI4SE)

Software Design Development and Testing

Artificial Intelligence (Al) .
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Figure 1: Logical architecture of the envisioned future symbiosis of Software Engineers and Al

Valerio Terragni, Annie Vella, Partha Roop, and Kelly Blincoe. 2025. The Future of Al-Driven Software Engineering.
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ACM Trans. Softw. Eng. Methodol. Just Accepted (January 2025). https://doi.org/10.1145/3715003
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GenAl for Testing — Certification ISTQB

“Generative Al is
transforming how we
design, execute, and
manage tests”

The CT-GenAl syllabus
was approved by
ISTQB® on July 25, 2025.

ISTQB® Certified Tester — Testing with Generative Al

(CT-GenAl) Press Release - International Software
Testing Qualifications Board

A
Fontys

Certified Tester Foundation Level Agile Tester (CT-AT) Certified Tester Al Testing (CT-AI)

/ The foundation Level Agile Tester

/ The ISTQB* Al Testing (CT-Al) certification

ISTQB certification provides the knowledge of the ISTQB sxtends understanding of artificial
Certified Tester testing skilis required to effectively Cortited Toster intelligence and/or deep (machine) learning,
Foundation Level A Testing

Aglle Tester contribute to an Agile—. most specifically testing Al-based._.

Read more > Read more >

Certified Tester Testing with Generative Al (CT-GenAl) Certified Tester Mobile Application Testing (CT-MAT)
[NEW!]

Specialist

The ISTQB* Mobile Application Testing (CT-MAT)
ISTQB certification provides an insight into methods,

/ The ISTQB® Certified Tester Specialist Level -

ISTQB Testing with Generative Al (CT-GenAl)

Centified Tester extends the Foundation Level and provides
Al Testing

Cornited sester technigues, and tools a professional may use to
Mokile Dpplication Tesung

test mobile applications. It covers the required..

testing and engineering...

Read more >

Read more >
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FUTURE OF WORK



“It is not just about technology”

Structure

PEOPLE A
Task -~ = Technology
HELPS PEOPLE A HOW PEOPLE GET v /
PERFORM THE WORK! WORK DONE! Peaple
People-Process-and-Technology-Framework What is Leavitt’'s Diamond Model? | CMI

A
Fontys
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https://changemanagementinsight.com/what-is-leavitts-diamond-model/

Future of Work — Translational Expertise

Expertlse
Substituted/
Made Obsolete

Expertise Augmented/
Newly Demanded

Ease of Acquiring Needed
Expertise

Industrial era

Information
era

Artificial

Fontys

intelligence era

Artisanal expertise
(e.g., weaving,
shoemaking,
clock-making).

Mass expertise.
Expertise in learning
rules and mastering
tools (i.e., carrying
out routine tasks).

May substitute

for some “elite
expertise”—making
it less scarce.

Mass expertise.

Learning rules and
mastering tools for
manufacturing/production
and office/ information tasks
(“accomplishing routine
tasks”).

Elite expertise.

Combining expert knowledge
with acquired judgment to
make high-stakes decisions in
nonstandard cases. Needed
for abstract decision making,
communications, and
management. Elite expertise
becomes the bottleneck when
routine tasks are automated.

Translational expertise.
Combining expert judgment
with inputs and guidance
from artificial intelligence to
carry out “elite expert” tasks.

Literacy and numeracy
needed. Owing to high
school movement, workers
well prepared to acquire
industrial era mass expertise.

Often requires a college
degree or significant post-
secondary education plus
years of hands-on supervised
practice or apprenticeship
(e.g., medical doctor, pilot).
Less than one-third of workers
qualified.

May require foundational
training in subject expertise
(e.g., law, medicine) plus
acquired judgment without
necessarily requiring
professional levels of post-
secondary education.

Avrtificial Intelligence and the Future of Work | The National Academies Press



https://nap.nationalacademies.org/catalog/27644/artificial-intelligence-and-the-future-of-work

] Future of Jobs Report 2025 WORLD
F Utu I'e S kl I |S Top 10 fastest growing FCOROM ¢

skills by 2030 T

1. (@5 Aland big data

2 Networks and cybersecurity
THINKING - Cognitive Skills 3. (@) Technological teracy

4, % Creative thinking
RELATING - Caring for Others and The World 5. @ Resilience, flexibility and agility

6. e Curiosity and lifelong learning

COLLABORATING - Social Skills

7. @ Leadership and social influence

- 8. Talent t
ACTING - Enabling Change PRTRgRa
9. (% Analytical thinking

Framework — Inner Development Goals
(11) Why Al Literacy Will Go the Way of the Floppy Disk | LinkedIn

10. Environmental stewardship

Cognitive skils @ Self-efficacy @ Working with others Management skils @ Technology skils @ Ethics

i Note: The skills selected by surveyed organizations 1o be increasing most rapidly in imporance by 2030
Source: World Economic Forum. (2025). Future of Jobs Repart 20z
Fontys
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https://innerdevelopmentgoals.org/framework/
https://innerdevelopmentgoals.org/framework/
https://www.linkedin.com/pulse/why-ai-literacy-go-way-floppy-disk-jason-m-lodge-gg4yc/

Disruptive Effects of Al on SE

=
*a
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_ /i |
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working environment
Neef, Martijn. (2006). A Taxonomy of human - agent team collaborations
Fontys
Silvia Abrahao, John Grundy, Mauro Pezze, Margaret-Anne Storey, and Damian A. Tamburri. 2025.
Software Engineering by and for Humans in an Al Era. ACM Trans. Softw. Eng. Methodol. 34, 5, Article 129 (June 2025), 46 pages. https://doi.org/10.1145/3715111




From Human-in-the-loop to Human-in-the-spiral

Wat gaat de Al Act betekenen voor onze hoogrisico Al?

Human-in-
the-Loop

Active human
participation in
decision -making.

- Human-on-
the-Loop

Human
oversight of
autonomous

systems.

Human-in-

Command
Ultimate hurman
control over
system
decijsions.

Human-out-
of-the-Loop

Al operates
independently of
humans.

=De k-

é;n tys

"

End user

t

Business
Analist

t

Software
architect

f

Software
engineer

User-in-the-loop Al (UITL)
is a workflow that requires
users to be looped into

any stage of the Al system

development pipeline.
Gartner Impact Radar for Generative Al 2024
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Human-Al Collaboration

E o
HUMAN INTELLIGENCE
+ Flexibility & Transfer
+ Empathy & Creativity
A Active oG + Annotate Arbitrary Data
+ Speed & Efficiency

https://techybex.com/human-machine-collaboration-the-age-of-artificial-intelligence/ https://link.springer.com/article/10.1007/s12599-019-00595-2

Fontys
Menselijk talent en ai: de perfecte tandem voor innovatie - Computable.nl
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GenAl Usage Policy

We view Generative Al 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 GenAl 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 GenAl
availability, and our educational standards reflect this reality

Fontys

FHICT Beleidswiki - Het Fontys ICT Al Manifesto
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GenAl Usage Policy — GenZ version

Here's the thing about GenAl —it's basically your productivity sidekick and learning partner
rolled into one. What does this mean for you?

* You'll be able to dive deeper into research, create more impressive projects, and
actually understand complex concepts better

e Plot twist: this doesn't mean less work, but rather that you'll be producing next-level
stuff that matches what employers will expect from Al-savvy professionals

* Think of it this way: if everyone has access to GenAl in the workplace, the bar gets
raised for everyone — including you

Fontys




Fontys ICT — Infrastructure

nnnnnnnnnn

2. Gateway 3. Modelhosting

Fontys

https://chat.fontysict.nl/



https://chat.fontysict.nl/

Fontys ICT — New Professional Profiles
GENERATIVE Al

GENAI 4 GENAI

ARCHITECT EXPERIENCE \ . .
Al strategies " DESIGNER \ [ B | B ¢

for businesses

Study programme Software Engineering

~. User-friendly

e/ RESPONSIBLE \ "terfaces

systems \ Al

AI teractions
Transparency
Accessibility
Privacy

ENGINEER

\. Frameworksand /
tools "

R

A Study Guide Fontys ICT - Applied Generative Al
What Is an Al Engineer? An Empirical Analysis of Job Ads in The Netherlands -> Update for GenAl
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https://studyguide.fontysict.nl/main/applied-generative-ai/?c=ad
https://aserebre.win.tue.nl/CAIN2022.pdf
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CONCLUSION



Lessons We Are Learning

« Today’s impossible is tomorrows possible
* So start yesterday, learning by doing

* Rethink your SDLC, quality is paramount
* Invest in people & tools

“Augmented Engineers build better software, faster”
Let’s learn together! coe-ai@fontys.nl

A
Fontys

Centre of Expertise Al for Society | Fontys



mailto:coe-ai@fontys.nl
mailto:coe-ai@fontys.nl
mailto:coe-ai@fontys.nl
https://www.fontys.nl/Onderzoek/Enabling-technologies/Centre-of-Expertise-AI-for-Society.htm

Questions?

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



Software 3.0: Programming with NL

Software 1.0

computer code

programs

computer

ALY

became programmable in ~1940s

Fontys

Software 2.0 Software 3.0
weights prompts
programs programs
neural net LLM

T
fixed function neural net
e.g. AlexNet: for image recognition (~2012)

- ~2019
LLM = programmable neural net!

Andrej Karpathy: Software Is Changing (Again) - YouTube



https://www.youtube.com/watch?v=LCEmiRjPEtQ
https://www.youtube.com/watch?v=LCEmiRjPEtQ
https://www.youtube.com/watch?v=LCEmiRjPEtQ
https://www.youtube.com/watch?v=LCEmiRjPEtQ
https://www.youtube.com/watch?v=LCEmiRjPEtQ

gentic Al — Tools & Terminology

Automate simple tasks

Choose the appropriate AI type for your needs

AT Agents

Make autonomous

decisions

Al Agents vs Agentic Al: What's the Difference and Why Does It Matter?

A
Fontys

Rakesh Gohel in]

prakeshgoh

{1

Agent

&

Al entity that uses prompts
and environment to

perceive and act on goals.

L5

State

The current condition of

an agent's environment
or system,

(9]

Memory

o

Storage for current
context as well as past
interactions.

®

Evaluation

The assessment of an Al
agent’s performance, in
achieving its goals

17]

Multi-Agent System
00
<od>
(<)
Multiple Al agents

interacting in o shared
space.

Environment

o

Context or sandbox where
an Al agent operates and
interacts with other tools.

(6]

LLMs

)

Large language Models -
the brain behind the
Agents to perform.

©

Knowledge Base
=
=

Dotabase for Agents’
knowledge used to fuel
and generate outcomes.

(1]

Architecture

The blueprint of an Al
agent, defining how its
components interact

Collectively exhibit
intelligent behavior through
self-orgonized interactions

20AN.-TiidTerms

You should know

®

Perception

1O

The Al Agents' ability to
understand and interpret
environmentol data.

Q

LRMs

Large Reasoning model -
a reasoning type for more

context based reasoning

o

Orchestration

By

Pracess of developing

4]
Action

;

The cutrent process
performed by an Al agent
or group of agents.

L8]

Tools

A

Native or Third Party APis
used by Agents to
perform their task

@

Planning
—
=
8=

The process of on Al agent

s , starting
from input to output.

®

CoT
-
-
M
A reasoning technique

where an agent breaks
down complex problems.

@
Handoffs

&

The transfer of tasks or
responsibliities between
Multiple Al agents

g a sequence of
actions to achieve a goal.

©

ReAct

@

A reasoning Framework
for combining reasoning
and acting iteratively.

20
Agent Debate
Engage in structured

argumentation to create
better outcomes



https://medium.com/@elisowski/ai-agents-vs-agentic-ai-whats-the-difference-and-why-does-it-matter-03159ee8c2b4

RAG & Context Engineering

RAG vs Agentic RAG

RAG Al Agent
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I‘ 7
+
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: + Quary Tanlz
+ System Frompt L
e — =

! Output 41—

What is Context Engineering?

el ——

Context Engineering

. Structured

Retrieval

Fontys

T
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Cutput §—*# x Large Longuoge Model
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Ganaratian
=
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Multi-Agent RAG
= st
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(9) Post | LinkedIn

Qutput
— Augmented
Generation
Al Agent (RAG)
Memory =
Context Engineering Implementation
2 , - Tool Specification .+ Build the Switch Logic
11 ri Tools ¥
( Fompite il o | + Tool schemas that 1 Design logic that
] I are semantically ' enables the LM to
; ® 4 slack ! clear to the LLM | adapt based on input
User I+ Data normalization |
¥ ! tor consistent !
processing  _ .../

Design the
prompt to assign
a particular role
the system

l
E] — [E] ¢ system prompt

Initial prompt
Craft the optimal prompt
to elicit the desired
response from the LLM

(9) Post | LinkedIn

L a—

[ Large Language Model ] i [ Large Reasoning Model ]

-

Context Fli(adng

+ Applies business logic
to filter noise from e
signal Database

roa || @

Memory

State Management

+ Maintaining
conversation context
across interactions



https://www.linkedin.com/posts/rakeshgohel01_rag-was-never-replaced-but-rather-improved-activity-7343256651447062528-6hai/
https://www.linkedin.com/posts/rakeshgohel01_what-is-context-engineering-and-its-importance-activity-7346217481717301253-MFeE/

LLMOps

INSIGHT

LLLMops adapts the MLops tech stack for

FPARTNERS
Adapting o pre-trained 0 stistiey | il | ;
LLM to downstream tosks Sl blns: i Insight Portfolio Company
Laninl T e -2
- ooy =
L. ool S
2 ichnbomn, =
e End user monagement (e Enterprise considerations
Fne-  bmete Pt et TR
. . Tuning s =9 e % - =
I Desta - & ol o Mol o L Fied Y o 5
LLt ! integration | romot Cantaxt = [l ettt Y = ! Wcdal \
Selectian '\a;‘pi’imm 7 RLHF Engineering ™ pigmt Deployment -. IMonitaring ,—‘: overnance Security .+
¥ RIS In-Carteaxt- X 1 !
Learning &
Embeddings 4 oprcn atabey
o e

Amrps
Dbeam  Oucrbousls
& RunPad Cﬂmi pu[ e
i Cachin Rodting & Rurtime/ Modal ®
of Multisle Mmﬂelg S Fi‘L"‘.sm L — R‘:.intune BE s
Models Irteroctions. Comprestion F\'w:;ts Accelerator Optimization

Navigating the LLMops landscape: What you need to know | Insight Partners
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AgentOps

AgentOps Patterns by Categol

ry

Category

Pattern

Description

Artefact Management

Agent Artefact Registry

Versioned store for behavioural, eval, and metadata artefacts.

Execution

Context Engine

Assembles just-enough context within budget.

Runtime Workflow Simulator

Shadow/sandbox execution to vet plans before /during exe,

Safety & Enforcement
Monitoring & Observability

Guardrail Enforcement Points
Trace Logger

Policy checks at all critical agent action points.

‘Structured spans for replay and audit.

Cumulative Risk Ledger

Append-only per-step risk signals; shows accumulation.

Evaluation-Driven Learning

Dynamic Test Case Factory

Harvests operational insights into versioned tests.

Marginal Risk Assessor

Compares candidate vs. baseline risk.

Agent-as-a- Judge

Evaluator agent scoring runs against contracts.

Interaction

Interactive ChatQOps

Conversational queries over ops data; safe controls.

Trust Calibration Controller

Calibrates user cues to measured reliability.

Assurance & Compliance

Assurance Evidence Factory

Sealed bundles linking artefacts to bounded claims.

[owmex]

Context Engine

Goal

Understand Compose Context |solate r\'\l'-rf;e-B-ac!a -
(select, compress) Context v fopt.) 4

-@ Agent Artefact

@ Evaluation Artefacts
Registry

Evaluation Snapshot
avichors evaluation bosetings:

Evaluation Set I'

e

ext, knowl! assembled | . ! & ;
goal/feedback | memory & intmd. pmmpJ drsh_{led focts Behavioural Artefacts
M goal/ z -~ Behavioural Configs
t E + feedbock request z | defines behaviour cantrict I"!
SE & % =
5‘ S o -1 Reasoning Config
& Agents  Tools KBs @

Metrics & Results I'

Metadata

Tool Schemas I Lineage l [Fingarprint]

, Fp) R, ool

Guardrails

[ Governance Tag ]

Xia, Boming and Xia, Boming and Liu, Yue and Lu, Qinghua and Zhu, Liming and Sejdinovic, Dino and Sejdinovic, Dino,
AgentOps Pattern Catalogue: Architectural Patterns for Safe and Observable Operations of Foundation Model-Based Agents (September 25, 2025).

[ Simulate

3 v
Age:m [Reason & PlanJ—D‘.-[Execute}—
Runtime z
e
workflow groph s.-mu.r:ur.\c'cc.'s"_'
i m
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]

L
1

es * No
Block

octual traces

Ref. Policy

sim. troces

-

Human Review/
Guarded Exec,

Compare Traces

E= Runtime Workflow Simulator

Trace Logger

[ Trace/ Correlation-I0 (Cross-Agert) |

Core Elements

Optional Enrichers

Behavioural ]

[ Risk Deita ]

Configs
T

=
b=
2y
2
T
N
-
<
=
&
=3
=

[ Semantic Diff. ]

[
L
[ Exec. Fingerprint ]
I

Span Body ]

[ Uncertainty ]




	Intro
	Dia 1: What is An Augmented Engineer?
	Dia 2: About Me
	Dia 3: Fontys UAS Education: from SE to AI4SE
	Dia 4: AI4SE = AI-Augmented Software Engineering
	Dia 5: AI-Augmented AI Engineering (AI4AI)
	Dia 6: AI4SE = GenAI4SE = LLM4SE

	Vervolgpagina's
	Dia 7: AI4SE – State of the ART
	Dia 8: AI for Software Engineering (AI4SE)
	Dia 9: DevOps 2.0
	Dia 10: Vibe Coding
	Dia 11: Cursor Agents
	Dia 12: AI for Software Engineering (AI4SE)
	Dia 13: GenAI for Testing – Certification ISTQB
	Dia 14: Future of Work
	Dia 15: “It is not just about technology”
	Dia 16: Future of Work – Translational Expertise
	Dia 17: Future Skills
	Dia 18: Disruptive Effects of AI on SE
	Dia 19: From Human-in-the-loop to Human-in-the-spiral
	Dia 20: Human-AI Collaboration
	Dia 21: Applied genai @ Fontys ICT
	Dia 22: GenAI Usage Policy
	Dia 23: GenAI Usage Policy – GenZ version
	Dia 24: Fontys ICT – Infrastructure
	Dia 25: Fontys ICT – New Professional Profiles
	Dia 26

	Slotpagina
	Dia 27: Conclusion
	Dia 28: Lessons We Are Learning 
	Dia 29
	Dia 30: Other TRENDS
	Dia 31: Software 3.0: Programming with NL
	Dia 32: Agentic AI – Tools & Terminology
	Dia 33: RAG & Context Engineering
	Dia 34: LLMOps
	Dia 35: AgentOps


