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From Rapid Prototyping to 
Reliable Systems: The Role of 
Generative AI in Industrial 
Software Development
Professor Pekka Abrahamsson
Tampere University
4.9.2025, FIIF seminar
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Achieving market dominance
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GPT-lab model: Progression to AI Integration
6-week Adopt

Researcher45-90min Consultation Half-day Workshop 4-week Pilot Solution

Initial assessment of
challenges and
opportunities

Interactive session
to understand AI

technologies

Prototyping and
feasibility

assessment

Deep exploration
and knowledge

transfer

Impacts on Finnish Industries
• Generative AI is a game changer, it should be included in everyone’s agenda, list is 

long, below some listed.
• We should (train/) fine-tune our own language models
• Work-flows will be different, level of abstraction is increasing, new professions (AI 

Engineer), Integration with other AI systems enhances capabilities and output 
quality, custom datasets can lead to industry-specific solutions, shift towards 
automated content generation in various domains, continuous updates and 
research required due to rapid AI evolution, ethical considerations and guidelines 
become crucial, increased collaboration between AI developers and domain 
experts, significant impact on traditional job roles, requiring reskilling, opens 
avenues for interdisciplinary research and innovations, automation in 
manufacturing processes, predictive maintenance, AI-driven inspection for quality 
assurance, supply chain optimization, product customization, waste reduction, 
real-time energy monitoring, enhanced safety protocols, rapid prototyping with 
generative design, streamlined inventory management, more time on R&D&I, …

• Now is an excellent time to act, build projects, collaborate widely and move forward
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2023
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!Laitetaanpa
Einstein 
hommiin!
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March-1st, 2024. Two 
years to apply in full!

• (Groundbreaking) regulation
• Risk-based approach
• Comparison with US and UK
• Steps for compliance. Conduct risk 

assessments for AI adoption, Ensure 
executive accountability for AI use cases, 
Document algorithms and ensure fairness in 
datasets, Regularly monitor AI systems for 
emerging risks, Invest in employee AI 
training.

• Engagement with regulators
• Opportunity for innovation?
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Access an AI to discuss 
whether you should care  
-> tinyurl.com/pekka-act
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Source: Bornet, P., Wirtz, J., Davenport, T. H., De Cremer, D., Evergreen, B., & Fersht, P. (2025). Agentic Artificial 
Intelligence: Harnessing AI Agents to Reinvent Business, Work, and Life.

”Kuin taksi ilman kuljettajaa”

Auto ajaa itsekseen pääosin, mutta ihminen
hoitaa monimutkaiset tilanteet

Auto ajaa itsekseen rajatulla alueella ja 
tilanteissa (esim. moottoritie)

Pekan Skoda: mukautuva
vakionopeudensäädin, kaistavahti

Pekan entinen Volvo XC90:
vakionopeudensäädin, pys. anturi

Kaikki 1980-luvun autot!

Miltä näyttää agenttinen
työprosessi?
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Predictive maintenance 1(2), not so
interesting
• Manual Operations: Humans collect sensor data (temperature, 

vibration, pressure) manually from machines. Maintenance planners 
analyze logs, decide if maintenance is needed, order spare parts, and 
assign technicians.

• Rule-Based Automation: Simple if/then rules in SCADA/CMMS trigger 
alerts (e.g., “If vibration > threshold, send email to maintenance”). No 
adaptation; humans still interpret and act on the alert.

• Intelligent Process Automation: AI models predict likely failures 
based on sensor data. Alerts are enriched (e.g., “Bearing failure likely 
in 7 days”), but humans still order parts and schedule repairs.
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Predictive maintenance 2(2). more interesting

• Agentic Workflows: Agents monitor IoT data, detect anomalies, and 
propose an action plan: Create draft maintenance ticket, Suggest spare 
part order, Recommend downtime slot. Human supervisor reviews and 
approves before execution.

• Self-Driving Autonomous Agents: Agents not only detect anomalies but 
also: Automatically order spare parts, Schedule technician time in the 
CMMS, Reassign production to other machines. Human engineers are only 
notified afterward, mostly for monitoring.

• Fully Autonomous Agents: Agents handle the entire predictive 
maintenance lifecycle across multiple factories: Monitor machines, predict 
failures, order parts, schedule repairs, update ERP/MES, reoptimize 
production, Learn continuously from outcomes and adjust strategies 
without human input, Humans are effectively out of the loop.

15 ways to benefit from N8N and Agentic AI in manufacturing

Predictive 
Maintenance

Quality 
Assurance & 

Defect 
Detection

Supply Chain 
Visibility

Demand 
Forecasting & 

Production 
Planning

Energy 
Optimization

Worker Safety & 
Compliance

Document & 
Knowledge 
Automation

Supplier & 
Vendor Risk 

Management

Customer Order 
Customization

Incident 
Response & 
Root Cause 

Analysis

Inventory 
Optimization & 

Automated 
Replenishment

Production Line 
Balancing & 
Bottleneck 
Detection

Digital Twin 
Synchronization 

& Simulation

ESG & 
Sustainability 

Reporting 
Automation

Workforce 
Scheduling & 

Skills Matching
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Real-Time 
Equipment 
Monitoring 
Dashboards

Automated Spare
Parts

Procurement

Dynamic Routing 
of Work Orders

AI-Powered 
Material Waste 

Reduction

Machine 
Learning–Based 

Process 
Parameter Tuning

Automated 
Calibration 
Scheduling

AI-Driven 
Anomaly 

Detection in 
Production Data

Smart Downtime 
Logging & 

Categorization

Condition-Based 
Lubrication Alerts

Predictive Tool 
Wear 

Management

AI-Assisted Root 
Cause Analysis 

for Quality Issues

Automated 
Traceability of 
Components 
(Batch/Lot 
Tracking)

Integrated 
Production 
Compliance 

Checks (ISO, FDA, 
etc.)

Smart Document 
Classification for 

Compliance 
Audits

AI-Powered 
Contract Analysis 

with Suppliers

Automated 
Production 
Reporting & 
Visualization

Voice/Chatbot 
Interfaces for 

Shop-Floor 
Workers

Multi-Language 
Translation of 

Technical 
Instructions

Automated 
Engineering 

Change Order 
(ECO) 

Management

IoT-Driven 
Inventory 

Location Tracking

AI-Enhanced 
Demand-Supply 
Matching in Real 

Time

Automated 
Scenario Planning 
for Supply Chain 

Disruptions

AI-Based Risk 
Scoring for 

Logistics Partners

Autonomous 
Rescheduling 

After Machine 
Failures

Real-Time KPI 
Tracking & Alerts

Integration of 
Safety Data 

Sheets (SDS) into 
Workflows

AI-Powered 
Predictive 

Ergonomics for 
Worker Health

Automated PPE 
(Personal 
Protective 

Equipment) 
Tracking

Smart Energy 
Load Balancing 
Across Facilities

AI-Assisted 
Emissions 

Monitoring & 
Reporting

Automated 
Carbon Footprint 
Calculation per 

Product

Smart Routing of 
Incident Tickets 

by Severity

AI-Powered 
Compliance Risk 

Predictions

Automated 
Insurance Claim 
Processing for 

Equipment 
Damage

Integrated Recall 
Management 

Workflows

AI-Assisted 
Forecasting of 
Raw Material 

Price Fluctuations

Smart Matching 
of Supplier 

Capabilities with 
Requirements

Automated 
Vendor 

Performance 
Dashboards

AI-Enhanced 
Production 
Simulation 

Models

Automated 
Knowledge 

Capture from 
Incident Reports

AI-Powered 
Process Mining & 

Optimization

Integrated 
Machine Vision 
for Packaging 

Inspection

Automated 
Barcode/RFID 

Data Processing

AI-Driven Batch 
Optimization in 

Process 
Industries

Automated Scrap 
& Rework 
Analysis

AI-Assisted 
Failure Mode and 

Effects Analysis 
(FMEA)

Automated BOM 
(Bill of Materials) 

Validation

AI-Powered 
Obsolescence 

Management for 
Components

Automated 
Capacity Planning 

Reports

AI-Assisted 
Production Yield 

Forecasting

Automated Labor 
Cost Tracking

AI-Powered Skills 
Gap Analysis in 

Workforce 
Planning

Automated 
Training Content 

Recommendation
s

Smart 
Onboarding of 

Factory Workers 
via AI Agents

50 more ways to benefit from N8N and Agentic AI in manufacturing

Source: Bornet, P., Wirtz, J., Davenport, T. H., De Cremer, D., Evergreen, 
B., & Fersht, P. (2025). Agentic Artificial Intelligence: Harnessing AI 
Agents to Reinvent Business, Work, and Life.
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AI Strategia
käytännössä
@Shopify

“Jokaiselta työntekijältä odotetaan
jatkossa tekoälyn hyödyntämistä
työssään. Pään pensaaseen työntäminen
ei ole vaihtoehto, sillä muut eivät jää
lepäämään laakereillaan.”

AI on perustaito

“Etenkin projektien alkuvaiheessa
keskitytään tekoälyn käyttöön oppimisen
ja aikaansaamisen nopeuttamiseksi”.

Prototyypit AI:lla

AI huomioidaan suoriutumisen
arvioinnissa
“AI:n käyttö otetaan mukaan tulos-
ja vertaisarviointeihin. Kysymysten
muotoilu ja kontekstin hallinta ovat
ydintaitoja”

Itseohjautuvaa, jaettua
oppimista
“Yrityksemme tarjoaa laajan pääsyn AI-
työkaluihin. Teitä kannustetaan jakamaan
esimerkkejä, toimivia käyttötapoja ja
kokemuksia tiimien välillä.”

Itseohjautuvaa, jaettua
oppimista
“Ennen lisäresurssien pyytämistä on 
osoitettava, että tekoälyratkaisuja on 
kokeiltu eikä niillä pärjätä.”

Koskee kaikkia
“AI-odotus koskee koko
organisaatiota – ylimmästä
johdosta lähtien.”

Reach me at
pekka.abrahamsson@tuni.fi
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