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A Platform for Increasing Overall 
Equipment Efficiency of Factories

Optimising Performance 
and Services of Smart 
Products

The SAFIRE project is developing innovative technologies and infrastructure that enable 
Reconfiguration-as-a-Service for dynamic smart factory systems and manufactured smart 
products. The innovations being developed exploit cloud-based services and computing power 
to continually optimise the performance of production systems and products focusing on 
throughput, power consumption, usage, maintenance, utilisation levels, and other key factors.

The advanced analytics and 
reconfiguration capabilities being 
developed in SAFIRE are based on 
mastering the big data challenges 
associated with manufacturing 
(sensor and process data), enterprise 
and smart product data. They allow 
manufacturers to address production 
system behaviour forecasting, and 
to establish optimisation methods 
that are integrated in the design and 
product chain. The SAFIRE solution 
will provide the following:

The project will deliver big data analytic capabilities 
that meet real-time requirements so that dynamic 
runtime reconfiguration decisions are made 
during production time rather than pre-planned at 
production planning time.

The SAFIRE solution is targeted as an add-on for existing production systems, or next generation 
smart factory operating systems, allowing production systems to be transformed to include 
capabilities for dynamic real-time reconfiguration and optimisation. 

Real-time reconfiguration decisions for 
optimisation of performance and real-time 
production and product functions.

Both reactive and predictive reconfiguration 
for both production systems and smart 
products.

Flexible run-time reconfiguration decisions 
during production rather than pre-planned 
at production planning time.
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Components That Make Your Production 
Systems and Products Perform
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The SAFIRE solution operates in a secured infrastructure and utilises a Big Data Platform that 
contains different SAFIRE components separately managed by a cloud resource management 
system. The Big Data Platform includes a Monitoring Interface for collecting data coming 
from production systems and smart products through use of different types of algorithms and 
multiple information sources. 

Results of the Predictive Analytics Engine are 
used by the Reconfiguration and Optimisation 
Engine, which generates optimised 
configurations for production systems 
and smart products. The Reconfiguration 
Quality Evaluation Services determines 
the quality of old and more optimised 
configurations, based on the feedback loop. 
The Reconfiguration and Optimisation Engine 
uses the Reconfiguration Interfaces to upload 
optimised configurations to connected 
production systems and smart products.

Analyses correlations between production and 
products including situational information to 
dynamically monitor and identify situations based on 
process information from various sensors, products 
and databases. Analysis results make it possible to 
adapt configurations to specific factory and product 
situations.

Delivers reactive and predictive optimisations of 
production assets and product configurations within 
real-time constraints. The engine calculates new 
configurations that meet required system metrics 
including real-time constraints, communications 
bandwidths and latencies, power dissipation, 
maintenance cycles, and optimised reconfigurations 
are sent to connected production assets and products.

A Security, Privacy, and Trust Framework that 
enables the identification of security requirements, 
prioritisation of security objectives and selection of 
technologies for implementation. Security services 
builds an overall solution delivering security, privacy 
and trust for production and product data and 
authentication and verification services to ensure the 
integrity of optimised configurations. 

Provides support for real-time big data analytics 
based on the Lambda+ architecture offering 
data aggregation, filtering, mapping, storage and 
processing. The engine is capable of using machine 
learning algorithms to extract valuable knowledge 
and provide tolerance to failures enabling continuous 
operation despite hardware or software failures.

Evaluates optimisation metrics related to each 
production or product scenario and provides 
respective data collection strategies and configuration 
quality evaluation methods. The quality evaluation 
services supports the construction of a range complex 
relationships between production and product metrics 
to be optimised and to drive improved configurations.
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Solving the challenges 
manufactures are facing today
The SAFIRE solution encompasses complex software and hardware systems and is driven 
by different manufacturing scenarios refelcting the real challenges encountered by European 
manufacturers today.  These different scenarios have been aggregated to address the many 
interests and desired improvements manufacturers seek both for improving production, as well 
as the performance of the smart products that are produced.
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SAFIRE aims to demonstrate that by performing 
reconfiguration in the cloud, continuous optimisation of 
systems and products can be achieved, which enables far 
better reconfiguration control and accuracy than if performed 
in either a pre-planned or online manner. 

The SAFIRE project receives funding under the European Union’s Horizon 
2020 Research and Innovation Programme under grant agreement No. 
723634. The information provided does not necessarily reflect the position of 
the European Commission and the European Commission is not responsible 
for any use that may be made of the information provided.
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