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The Joint Battlespace Infosphere is envisioned to be a ‘system of systems’ that addresses the challenges of managing combat information.
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The amount of information available to commanders of military operations has increased dramatically in recent years.  This increase in the quantity of information has not necessarily led to improved situational awareness and better decision-making.  The complexity of the modern battlefield is such that problems of interoperability, correlation, fusion, and overload are replacing the old problem of insufficient information.  Information is so important in operations today that commanders treat it as a weapon.  


Today's information systems were designed to accomplish singular functions. These large, monolithic systems each require their own information management infrastructure (e.g. servers, transport, network, data, interface layers, etc.).  Because of this, there is only limited horizontal integration of information amongst the systems.  Furthermore, the Air Force pays for this infrastructure each time it acquires a new capability.  Although these systems provide a great deal of information to the warfighter, they are disjointed, leading to challenges in interoperability, information overload, and information deconfliction.  The result is that these “stovepiped” systems make it difficult to build a common operational picture of the battlespace.


Commanders, warfighters, and other combatants need an information management and exchange capability that supports tailorable, dynamic, and timely access to all required information to enable real-time planning, control, and execution of the aerospace mission.  The Joint Battlespace Infosphere (JBI) will provide this capability.  The essence of the JBI is a globally interoperable “information space” that aggregates, integrates, fuses, and intelligently disseminates relevant battlespace information to support effective decision-making.  The JBI is part of a global combat information management system, established to provide individual users with information tailored to their specific functional responsibilities.  It integrates data from a wide variety of sources, aggregates this information and distributes it in the appropriate form and level of detail required by users at all levels.


One of the principal goals of the JBI is to improve the affordability and flexibility of future Air Force information systems.  It is to provide an open (standards-based) and extensible infrastructure upon which legacy, evolving, and future information systems will operate.  It will foster the interoperation of disparate information systems in ways that could not have been predicted when these systems were first designed.  It will allow the Air Force to follow the examples set by the commercial sector with respect to rapid technology insertion/refresh and incremental development of information systems.  It will enable Joint Task Force (JTF) commanders to customize and tune their own information architecture along with their force structure to match any given operational environment.  Similarly, it will enable warfighters at all echelons to express and exploit their creativity and innovation to perform their jobs better.


Although the Air Force is leveraging advancements in Commercial-Off-The-Shelf (COTS) technologies, Air Force science and technology (S&T) investment is required so that the JBI meets the unique requirements of military operations.  Many of these requirements derive from the fact that Air Force deployments must be accomplished rapidly, in parts of the world where reliable, high-bandwidth fixed networking infrastructure is non-existent.  Furthermore, the rapid time-phased deployment of our assets requires that units be quickly and efficiently assimilated into the information infrastructure.  Achieving this efficiently and securely is a major challenge in today’s Air Force, and commercial technology alone will not make it possible in the next decade.


The JBI S&T program is structured to address the challenges of achieving the JBI vision.  It leverages commercial technology investments, focuses on the gaps between available technology and USAF needs, rapidly develops prototypes to explore competing designs and reduce risk, and works closely with other DoD services/agencies to help synchronize similar R&D efforts.


AFRL/IF technology investments starting in FY01 and FY02 address several of the key technology challenges while at the same time engage the commercial sector. These include rapidly prototyping a few experimental JBI’s (Y-JBIs). These parallel efforts will explore differing technical approaches to building a JBI.  A jumpstart effort has been initiated with one commercial vendor's products, in depth, as a potential implementation of some of the JBI services.  The effort implements a time critical targeting scenario that provides a futuristic look at C4I capabilities using the Oracle 8i suite of tools.  It combines AFRL in-house design and development expertise with Oracle technical consulting services to deliver two evolutionary prototype demonstrations. 
Additionally, AFRL has initiated efforts to develop the technical foundation for ‘fuselets’ – small programs that encapsulate simple decision logic and publish information objects to the JBI by refining or fusing information to create new knowledge.  The key requirement for fuselets is that they must be easy to use for non-technical operational users.  Figure 1 depicts how a fuselet may be used within an operational setting.  A commander wants to view a single summary of the status of three different bases.  A fuselet is created that subscribes to information objects pertaining to individual base status and publishes a new information object that provides the combined status of these bases.  AFRL will also explore the concept of ‘force templates’ that can be thought of as an “information handshake” between the JBI and a military unit.  Force templates permit the rapid integration of units into a deployed JBI.  Finally, in addition to exploring the science and technology for JBI, we are engaging industry experts to chart the current and future capabilities of industry.


In FY02, AFRL plans to expand its efforts to create a capability for transition to the warfighter by assembling a strategic alliance with the leaders of the commercial information technology sector to design and demonstrate a robust JBI capability by FY05.  This demonstration will not fully achieve the vision of the JBI, but will provide a stable and capable foundation for integration of our Air Force C2 systems.  This is the first of several transitionable technology products.


The first instantiation of the JBI was known as the Wright Flyer JBI.  This effort utilized COTS and Government-Off-The-Shelf (GOTS) technologies from AFRL, DARPA, MITRE, and the C2 Battlelab to demonstrate a nominal JBI capability for JFEX 00.  Several lessons were learned from the experience at JEFX 00.  First, Air Force S&T investment is required to achieve the JBI vision of operational users tailoring their information environment.  Second, achieving interoperability among legacy systems still requires the careful attention of system architects.  Finally, the addition of new entities into a complex information enterprise is still a difficult and time-consuming undertaking.  Air Force investments in S&T look beyond today’s technology and will address these longer-term challenges.  


The development of the JBI will support the critical processes of Command and Control while at the same time, allow for new, streamlined processes to be created through the innovation of users.  In time, these innovations will lead to the evolution of our critical processes.  Many of these innovations are unlikely to originate in a requirements document or on the drawing board of a software engineer; they will come from the warfighters that use the systems every day.  Fostering this innovation requires a flexible infrastructure, a tailorable information environment, and seamless access to the information itself.  These are all attributes of a Joint Battlespace Infosphere.

Authors:  This article was written by Dr. Mark Linderman and Captain Paul Webster of the Air Force Research Laboratory’s Information Directorate.
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Figure 1. A fuselet publishes combined base mission status
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Complex aggregation is achieved by cascading fuselets, forming higher-level knowledge.
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