Networked Knowledge
Systematic and human-centric access to knowledge is critical for solving today’s problems – on individual, organisational and global levels. To develop new solutions and enable innovation, it is essential to interlink people, organisations and information in a “network of knowledge”. Although knowledge is inherently strongly interconnected, this interconnectedness is not reflected in the current structure of the Internet, Web and other information systems: The “information fabric” is not optimal for supporting the development of solutions and innovation. To develop the right tools and methods for enabling networked knowledge on a global scale is an enormous and extremely important challenge. Only by interconnecting this global knowledge and by creating the right collaboration methods can we hope to tackle current and future problems. Imagine a world with networked global knowledge and collaboration, where problems like climate change would be tackled far more effectively, resulting in proactive collective action.

Gartner predicts that “By 2015, wirelessly networked sensors in everything we own will form a new Web. But it will only be of value if the ‘terabyte torrent’ of data it generates can be collected, analyzed and interpreted.” Networked knowledge can assist with individual as well as collective problem solving, enabling innovation and increased productivity and also helping to bridge the gap between the physical and virtual worlds through the inclusion of emerging sensor technologies as an additional source of knowledge about the real world. Making sensor-generated information usable as a new and key source of knowledge will require its integration into the existing information space of the Web. Access to sensor-generated knowledge through services will enable the use of this knowledge in service-oriented architectures and business-processes as actionable intelligence.
Web and sensor technologies facilitate the building of very large infrastructures which for the first time facilitate the information-driven real-time integration of the physical world and computers on a global scale, i.e, the Internet of Things / cooperating objects / etc. at a technical level but additionally taking the Internet/Web and the user into the loop. A cornerstone to enabling this vision is the availability of flexible middleware technology which abstracts from heterogeneous sensor network technologies to higher-level functionalities to enable interconnected sensor networks and processing of sensor data (Sensor Internet). The sheer size of this system poses quite novel and unique challenges, as it can only be engineered and deployed if a large degree of self-organisation and automation capabilities are being built into the system and its constituents, enabling simple deployment (plug-and-play), dynamic (re-) configuration, flexible component and information integration, and tailored information delivery based on user context and needs in a service-oriented way. This requires semantic descriptions of the user needs and contexts, and of the system's constituents, the data streams they produce, the processes in which they interact, their functionalities and their requirements to enable a machine-understandable information space of real-world entities and their dynamic communication processes on a scale which is beyond the current size of the Internet. The ultimate goal of this “Semantic Reality” is “to deliver the right information to the right people at the right time and act over the real world.'”
To enable these goals research efforts around the following areas are necessary:
· Large-scale and open semantic infrastructures and flexible abstractions to enable the large-scale design, deployment, integration, and analysis of sensor/actuator networks, their data, and the processes transforming such data.

· Query processing, reasoning, and planning based on real-world sensor information possibly combined with legacy information in the form of e.g. relational databases.
· Cross-layer integration and optimization specifically focusing on the mutual influences between network and data processing layers (both at intra-network and inter-network level).

· Semantic description and annotation of sensors, sensor data and other data streams will enable the flexible integration of information and (distributed) discovery of information.

· Vertical integration of business processes ↔ middleware ↔ sensor networks.

· Development support and tools, including rapid application development, along with experimental platforms and simulation tools.

