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Manufacturing SoS RoadmapManufacturing SoS Roadmap
State of Art 2012                 Short term                 2017 2017              Medium term                  2022 2022               Long term              2027 Vision

Social / Consumer
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s Track & Synchronise  
information, materials, products Simplified integration of 

participants’ IT infrastructuresNeed for integrated product and 

Knowledge transfer to industry 

Handling higher complexity and 
customer requirements 

Higher Customisation level of 
products Autonomous Systems

Language and cultural 
differences 

Advanced process control 
throughout production networks

Having individuals with diverse 
and complementary skill sets

Increase product & process 
quality

Need to increase interoperability 

Environmental

Economic

Political, Legal & Regulatory 

Adaptability, Scalability, 
Reconfigurability, Flexibility
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participants  IT infrastructures

Faster, more flexible  factories

Flexibility in supply chain 
participation (e.g. appropriate 

manufacturing capability 

Reduce start-up & maintenance 
times

Geographically distributed 
manufacturing   

Methods for quality and 
advanced process control Increasing focus on high added 

value goods Future business sectors/where to 
locate

Shorter time-to-market Adaptable, integrated equipment 
and systems that can be readily 

Increased global competitiveness

Faster production ramp-up time

Coordinated Planning of all 
machines and Human resources Increased transparency on 

available manufacturing capacity Faster time-to-volume production 
Self-healing eco-systems and 
assets

User group driven standards 

Reduce lead times to produce 
and deliver a product 

Local Adaptation / Manufacturing 
close to markets

Need to increase interoperability 
of systems/data across factories  

Reduce inventories

Key:
HighestPriority ==> LowestPriority

Autonomy 

Interoperability, Connectivity, 
Collaboration

Resilience, Reliability, 
Robustness

Safety & Security 
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ICT-enabled intelligence 
manufacturing Very well distributed, mandatory 

standards for suppliers and 
Increased control of product 
changes across supply chainAdvanced Reliability Engineering 

Safe autonomous systems (when 
constantly adapting)

Faster production ramp-up time
Develop technologies that 
convert information in knowledge 

Demand-oriented manufacturing 
services which are readily 

Common design knowledge

available manufacturing capacity Faster time to volume production 

Strong relationships between 
network partners

assets

Use of shared intelligent 
networks (info & physical ) 

Highest Priority  ==>  Lowest Priority
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Cloud Services

Software

D
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Reduced waste and energy 
consumption 

Complexity Management 

Process automation  robotics and 

Enterprise-wide performance 
assessment models/metrics

Control system architecture to 

Improvement of e-infrastructures

Real-time production 
management/scheduling

From Internet of Things to 
Internet of Experiences

Simplify ERP-System & move 
towards AI ERPSimulation tools &re-

parameterise devices for 
Digital Factory with PLM 
integration & 3D interoperability 

Intuitive user interface

Reduced manufacturing costs

Service-Oriented Architecture 
(S A)  A li ti  f   l  

Hardware

Standards & Protocols

Other
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C
a Process automation, robotics and 

human machine interface

Communication Standards

y
enable dynamic reconfiguration 

Standard for the Exchange of 
Product Model Data (STEP) 

Reliable and scalable IT 
infrastructure

Integration Standards for 
components, devices and 

Web-based collaboration system 
for mass customisation 

Integration of optimisation & 
virtual reality components in 

Sensor networks 

Digital product description 
standards

Coordination – decision making

Multi-protocol integration & 
interoperability with 

To reate a calibration/verification 
program for the on-line robot cell

integration & 3D interoperability (SoA). Application for very large 

Skills and  Knowledge

Business Models / Concepts

Infrastructure / ArchitecturesEn
ab

le
rs

Antitrust policies facilitating co-
ti       

Education  - customer and 
engineers

Global Expertise

Intercompany integration of 
processes/systems

Research in advanced 
coordination and control of Reference Implementation

New business models to realise 
superior value systems

Secure information sharing –
local and global

SoS standards and Certification

Intelligent systems - embedded 
intelligence, Brain-Machine 

Enterprise-wide performance 
assessment models/metricsMatrix Organisation

Desire to move to Common 

High availability of Cloud 
Computing

“Configuration control” for SoS 

Clear IP

Reducing  the high initial 
investment required

4

Other operation      Solution Bridging the innovation 
gap/’valley of death (FInES)

Industry momentumClear Risk-Reward for SoS 
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