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Dramatically increased mission effectiveness results from enhanced sustainability and speed of command enabled by shared situational awareness arising from collaboration and self-synchronization, with higher quality of information through the effective distribution of information across a robustly networked force. Gaining warfighting advantage must exploit behavioral change and new doctrine to realize self-synchronization, speed of command and resulting increase in combat power. One aspect of behavioral change and new doctrine is the technical capability to map an organizations’ mission, or mission critical tasks, at any point in time to the set of required information, systems, and users necessary to effectively complete the mission. There will always exist barriers to creating a vastly over-provisioned physical infrastructure to robustly network geographically distributed forces, therefore this mapping must use knowledge of the relationships between mission and business objectives and the information necessary to support the mission to optimize the operation of the network to assure completion of the mission. We discuss a set of novel, multi-disciplinary “network science” research approaches from communications networking, information networking and cognitive/social networking.  This includes an architectural framework capturing the relationship between business processes, supporting applications, network infrastructure and the “mission assurance engine” providing the autonomic level of intelligence which cuts across several layers of mission networking including social/cognitive, information, and data communication layers to dynamically map the mission needs to resources, and ensure that the infrastructure is capable of assuring mission success. The realization of these approaches based on network science can support the transformation of military applications.
