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Arrowhead	Tools	
Joint	European	effort	in	18	countries	
Coordinator:	Prof.	Jerker	Delsing,		

Lulea	University	of	Technology	
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Arrowhead	Tools	
Europes	larges	Automa6on	and	Digitalisa6on	Engineering	project	
80	partners		
90	M€	budget	
Dura6on	2019-2022	
	
Partners:	Bosch,	ABB,	Infineon,	ST-Microelectronics,	Philips,	ASML,	

Mondragon,	Volvo,	Boliden,	…..	



EU	and	Industry	project	investments	
  Software Key Enabling Technologies  

  Solution engineering efficiency and platforms key for fast industrialisation 
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IoT	and	Industry	4.0	project	6me	line	

FP7 H2020
Artemis-JU 
ECSEL JU
investment



Arrowhead	Tools		
Focus	



OT	meets	IT	

IT

OT



Real	and	efficient	implementa6on	of	next	
genera6on	automa6on	architecture	-	Industry4.0	

RAMI4.0	



Implementa6on	and	integra6on	

Service	Oriented	Architecture	
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Implementa6on	and	Integra6on	Frameworks	
	
Arrowhead	Framework	
Autosar	
BaSys	
FiWare	
IDS	
IoTivity	
lwM2M	
OCF	
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Technology	comparison	



Industrialisa6on	

We	need	Engineering	tools	
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The	engineering	tool	GAP	Arrowhead	Tool	focus	



Engineering	efficiency	improvements	
Valida5on	and	verifica5on	in	21	advanced	use	cases	

	
	
	
•	Automo5ve	
•	Mining	
•	Electronics	

•	So>ware	
•	Building	Sector	
•	Offshore	



Market	



Value is shifting across the CPS value chain (1/2) 
Today value is concentrated at 75% upstream 



Value is shifting across the CPS value chain (2/2) 
By 2025, 2/3rd of the value will be captured downstream 
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The	enabling	factor	

Radical	Solu6on	Engineering		
Cost	Reduc6on		



The	Grand	Challenges	



Arrowhead	Tools	-	technology	advancement	
• Mature	interoperability	framework	-	Arrowhead	Framework	v5.0		
•  Engineering	tool	interoperability	and	tool	chain	integra6on	
•  Engineering	tools	for	IoT,	SoS	and	legacy	automa6on	solu6on	
engineering	

•  Training	material	for	professionals,	hardware	and	socware	



Engineering	efficiency	improvements	
Valida5on	and	verifica5on	in	21	advanced	use	cases	

•  Automated Formal Verification 
•  Engineering processes and tool 

chains development of a digitalized 
and networked diagnostic imaging 

•  Integration of electronic design 
automation tools with product 
lifecycle tools 

•  Interoperability between (modelling) 
tools for cost effective lithography 
process integration 

•  Support quick and reliable decision 
making in the semiconductor front- 
end manufacturing process 

•  Production preparation tool chain 
integration 

•  CNC machine automation 
•  SoS engineering of IoT edge devices 
•  Machine operation optimisation 
•  Rapid HW development, prototyping, 

testing and evaluation 
•  Configuration tool for autonomous 

provisioning of local clouds 
•  Communications Validation & 

Operational Monitoring 

•  Digital twins and structural 
monitoring 

•  Deployment engine for production 
related sensor data 

•  Smart Diagnostic Environment for 
Contactless Module Testers 

•  Virtual Commissioning of a Cyber-
Physical System for increased 
flexibility 

•  Production Support, Energy 
Efficiency, Task Management, 
Data Analytics and Smart 
Maintenance 

•  Linking Building Simulation to a 
Physical Building in Real-Time 

•  Secure sharing of IoT generated 
data with partner ecosystem 

•  Deployment and configuration 
•  Smart maintenance for industrial 

devices monitoring 

•  Elastic Data Acquisition System 
•  Smart testing 
•  Data based digital twin for electrical machine condition 

© Infinion
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Engineering	efficiency	improvements	
Valida6on	and	verifica6on	in	21	commercially	mo6vated	use	cases	

• Automated Formal Verification 

• Engineering processes and tool chains development of a 

digitalized and networked diagnostic imaging 

• Integration of electronic design automation tools with 

product lifecycle tools 

• Interoperability between (modelling) tools for cost 

effective lithography process integration 

• Support quick and reliable decision making in the 

semiconductor fron- tend manufacturing process 

• Production preparation tool chain integration 

• CNC machine automation 

• SoS engineering of IoT edge devices 

• Machine operation optimisation 

• Rapid HW development, prototyping, testing and 

evaluation 

• Configuration tool for autonomous provisioning of local 

clouds 

• Communications Validation & Operational Monitoring 

• Digital twins and structural monitoring 

• Deployment engine for production related sensor data 

• Smart Diagnostic Environment for Contactless Module 

Testers 

• Virtual Commissioning of a Cyber-Physical System for 

increased flexibility 

• Production Support, Energy Efficiency, Task 

Management, Data Analytics and Smart Maintenance 

• Linking Building Simulation to a Physical Building in 

Real-Time 

• Secure sharing of IoT generated data with partner 

ecosystem 

• Deployment and configuration 

• Smart maintenance for industrial devices 

• Elastic Data Acquisition System 

• Smart testing 

• Data based digital twin for electrical machine condition 

monitoring 



Technology	

Arrowhead	Framework	and	integrated	
engineering	tool	chains	
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Technology	Proper6es	
Implementa6on	of	Automa6on	and	Digitalisa6on	solu6ons	

In	produc6on	
In	product	

Real	6me	capabili6es	
Security	

Mul6	level	security		
Run-6me	engineering	
Evolvable	solu6ons	

On-site	valida6on	and	verifica6on		
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Arrowhead	Framework	v4.1.3	



Impact	

  Cost-efficient,	real-world	integrated	large-scale	
digitalisa6on	and	automa6on!	

  More	automa6on	for	invested	€	

  Leading	to	produc6on	efficiency,	jobs,	
environmental	footprint	reduc6on,	…				


