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Problem Statement: 

In the today’s Internet there are some orchestration embedded capabilities for enabling network-of-networks to grow organically, to operate and interwork. In a Future Internet the questions are: 
What are the orchestration capabilities needed to integrate and govern the complete behaviour and operations of the system-of-systems (i.e. communication-centric systems, information-centric systems, context-centric systems, resource-centric systems, content–centric systems, service/computation-centric systems, device-centric systems, object-centric systems, things-centric systems and management-centric systems)? 
What are the capabilities needed to dynamically grow, adapt and optimize infrastructure (network, computation, storage, content) resources in response to changing context and in accordance with applicable business goals and governance policies? 
What are the capabilities needed to dynamically grow, adapt and optimize (user-generated) content (stored or live content) in response to changing user and application needs, devices and context and in accordance with applicable business goals and governance policies? 
What are the capabilities needed to dynamically grow, adapt and optimize services resources (service components and mash-ups) in response to changing user and application needs, context and in accordance with applicable business goals and governance policies? How efficient may be (semi-)automatic annotation and reasoning? How efficient and realistic is the automatic orchestration and composition of new user generated services?

How Services and Content can be seamlessly integrated in a new environment? Can we define a polymorphic object that will be morphed to thing, service or content according to the user needs? Which is the role of annotation and reasoning to that? Which is the role of the environment (network, service, context)?

What are the supervisory and interworking capabilities that integrate all other system behaviour insuring integrity of the FI operations? What are the capabilities supporting the simple and fast merging different Internet business segments into new forms?

Key Topics for presentations, discussions and agreements:

· Mechanisms and capabilities for controlling workflow for all systems of all FI system-of-systems, ensuring bootstrapping, initialisation, dynamic reconfiguration, federation, adaptation and contextualisation, optimisation, organisation, and closing down of system components, which represents one facet of the FI Orchestration Plane 

· Mechanisms and capabilities for allowing heterogeneous systems to interwork (i.e. polymorphic facets of the Internet: communication-centric systems, information-centric systems, context-centric systems, resource-centric systems, content–centric systems, service/computation-centric systems, device-centric systems, object-centric systems, things-centric systems and management-centric systems), which represents on other facet the FI Orchestration Plane.
· Mechanisms and capabilities for (semi-)automatic/ dynamic services and content annotation, discovery, negotiation, composition and consumption. Which is the role of the environment (network, service, context), the governance? Which business model can support it?

· Mechanisms for transparent/federated accessing networks of things. How a thing can be morphed to content or service?

· Orchestration Plane architectures and its interfaces to the Infrastructure (network, computation, storage, content) resources, to the Self-Management functionality and to the Service functions

· Mechanisms and capabilities for controlling co-existence of multiple and parallel FI(s) based on multiple socio-economies matrices and measures.

· Mechanisms for distributed governance. What about governance in specialised environments e.g. extended-home network environment, where things, services and content co-exist?
· Mechanisms and capabilities for controlling the sequence and conditions in which one system component invokes other system components in order to realize some useful function.

· Mechanisms and capabilities for distributed federated finding of things, services/service components and content.

· Mechanisms and capabilities for negotiation in order to solve conflicts among FI systems. Negotiation can also occur between different domain systems.

· Mechanisms for allowing conflicting interests (the so called “tussle networking” introduced by D. Clark) such as conflicting policies, different compensation approaches and different operations.

· Publish/push/subscribe mechanisms and capabilities for the dissemination of knowledge regarding the Orchestration Plane. 
· Mechanisms and capabilities for controlling the information flow. They define the “What, When and Where” of the information: What information to collect, when to collect, and from whom (where). They supervise the indexing and storage of information. 
· Mechanisms and capabilities for FI federation: these control the union/separation of network, service and content resources having different autonomic management domains. They identify the steps necessary to compose/decompose different federated domains, triggering actions to change the networks and services.

· Mechanisms for cognitive control. They define system data collection, management and decision making, which enable the Internet infrastructure to learn about its own behaviour, to tune its operation, and to enforce its decisions on data manageability.

· Mechanisms for bootstrapping and initialisation systems under supervision. 

· Mechanisms for dynamically reconfiguring and adapting of other systems under supervision.

· Mechanisms for dynamically optimising and organising other systems under supervision.

· Mechanisms for dynamically closing down of other systems under supervision.

· Mechanisms for supervision of QoS controllers, triggering an instantaneous modification of the configuration. For example, when following a failure, an instantaneous reconfiguration of the virtual systems is necessary.

· Mechanisms for supervision of resource allocation in several virtual systems. For example, this capability would trigger a change in resource allocations following changes in the context.

· Mechanisms and ontologies that describe the functionalities and enable dynamic discovery, understanding and interaction with the respective offered capabilities.

· Mechanisms for virtualisation of resources (hardware resource, software resources, networks, services, service components/mash-ups, content). How can we create a holistic network view from separate views of the elements in all system level and in all virtualization levels?
· Mechanisms and capabilities for allowing nesting of different control loops with respects to the same objective or the same set of resources. 

Expected Results:

• Agreement and initial description of the 

1. Resources (networks, services, things, and content) requirements for Future Internet virtualisation, semi-dynamic annotation and composition.

2. FI Orchestration Plane (OP) capabilities and reference configuration.
3. Explicit OP interfaces.
4. Explicit Governance for the OP.
5. Business value enabled by the OP.
• Initial description of the milestones and roadmap of research results.
Caretakers: Alex Galis (MANA)

Participants: Alex Gluhak (FISO), John Domingue (FISE), Stefano De Panfilis (FISE), Theodore Zahariadis (FCN), Marcus Brunner (MANA), Henrik Abramowicz (MANA), Jon Mikel Rubina (FISE), Stephan Haller (RWI), Alessandro Bassi (RWI), John Serrat (MANA), Stuart Clyman (MANA), Joe Butler (FISE), Martin Vigoureux (MANA), Nancy Alonistioti (MANA)

Points of agreement: 
· Orchestration Plane (OP) capabilities and reference configuration; 

· Orchestration Plane (OP) architectures and interfaces
· Orchestration use of resources (networks, systems, things, service and content) and requirements for Future Internet virtualisation and dynamic composition.

· OP Integration in Future Internet architectures

Points of discussion: <List here the sub-points, which are still under discussion as well as a brief explanation of the open options for each>
See scope above.

Follow up actions: <List of agreed actions to do after Stockholm and before Valencia. These actions are to be undertaken by the 7 groups>

· Consolidation of the description of the FI OP capabilities, architectures and interfaces

· Consolidation of the description of the milestones and roadmap of research results

Reference: <References to external documents should be included here with a view to keep the overall text not longer than 2-4 pages. Include as well the presentations made during the conference> TBD
Does this topic require a follow-up discussion in Valencia? Yes
If yes, specify draft title: Orchestration in Future Internet
