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EXECUTIVE summary

Arrowhead's vision is to enable collaborative automation by
creating the Arrowhead Framework, fostering interoperability

at device service level. The Arrowhead Framework is applied

to multiple application areas within smart production, smart
buildings, smart energy and electro mobility, all in response to EU
societal challenges.

CONTRIBUTION ro SRA
Arrowhead contributes to the following SRA high-level targets:
> To enable the realisation of collaborative automation through
the creation of Arrowhead Framework to foster service
interoperability.
> To close the design productivity gap between potential and
capability, compared to 2011 levels, by:
o reducing system design cost and development cycles by
15%
o managing a complexity increase of 25% with a 10%
reduction on effort
o reducing re-validation and recertification time and effort
by 15%
o achieving cross-sectoral reusability of Embedded Systems
devices and architecture platforms.

MARKET INNOVATION & impact

The global objective of market innovation in Arrowhead is to
create market trust and technology guidance by providing a
service interoperability test-bed and tools, service business model
understanding, and by piloting the application of the Arrowhead
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Framework in more than 20 demonstrations. The initial results will be

disseminated to relevant actors, and through the involvement in the
standardisation that is relevant to the Arrowhead vision.

The strategy adopted in the project has four major dimensions:

> Innovation based on business and technology gap analysis paired
with market implementation based on end-user priorities and
long-term technology strategies.

> Application pilots with technology demonstrations in real
working environments.

> Atechnology framework enabling collaborative automation and
closing innovation-critical technology gaps.

> Aninnovation coordination methodology for complex innovation
‘orchestration’.

The Arrowhead innovation methodology is currently applied to a
vertical structure involving the mining company, Boliden, supplier
Metso and SKF associated with 2 SMEs, Wapice and EISTEC and one
research institute, VTT, paving the way to increased production
flexibility and availability within Boliden’s operation and using next
generation automation solutions that make use of the advancement
of automation technology in Arrowhead.

RELEVANCE & CONTRIBUTIONS to Call Objectives
In response to the ARTEMIS Call 2012, Arrowhead wants to enable
collaborative automation to create maximised production efficiency
and flexibility, increased energy efficiency and flexible use of energy.
This will be demonstrated in the areas of smart buildings and public
infrastructure, electro mobility, smart production and smart energy.
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R&D INNOVATION and technical excellence
The global objective of the technology innovation in Arrowhead is to provide the basic common
interoperable technology — the Arrowhead interoperability framework — that makes it possible for
systems and devices (new as well as legacy) to integrate and interact based on a loosely coupled

service-based approach, thus enabling service-based collaborative automation.

The Arrowhead project aims to address the technical and applicative challenges associated with

cooperative automation by:
> providing a technical framework adapted in terms of functions and performances

> proposing solutions for integration with legacy systems

> implementing and evaluating cooperative automation through real experiments in applicative
domains: electro-mobility, smart buildings and infrastructures, smart industrial production, smart

energy usage and the virtual market of energy

pointing out the accessible innovations arising from new services

leading the way to further standardisation work.

The Arrowhead project targets five business domains: Production (process and manufacturing),

Smart Buildings and Infrastructures, Electro-mobility, Energy Production and Virtual Markets of Energy.

In these domains there are a number of technological architectures used for implementing SOA
solutions. One of the grand challenges for Arrowhead is to enable interoperability between systems
that are inherently based on different technologies. One main objective is to achieve this and thereby
keep the advantages of SOA, e.g,, the flexibility obtained by the loose coupling. The strategy focuses
on identifying the fewest common denominators needed and selecting the most suitable common

solutions. In the process, four central SOA questions for guiding the work have been identified:
> How does a system that is a service provider make its services known to a service consumer?

> How does a system that is a service consumer discover services it wants to consume?

> How does a system that is a service provider decide if a system that wants to consume its services
is authorised to do that?
> How to orchestrate system of systems, i.e. enabling an orchestration body to control which of the
provided services a system will consume?

The answers to these questions are collected under the generic label of the Arrowhead Framework
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