 “System-of-Systems” and “Family-of-Systems” FAQs

Question:  What is a “system-of-systems”?   

Answer:  A key principal to the understanding of a “system-of-systems” is the notion that a system performs a function not possible with any of the individual parts acting alone.  Thus, a system can be viewed as any organized assembly of resources and procedures united and regulated by interaction or interdependence to accomplish a set of specific functions.  In this context, a “system-of-systems” can be viewed as a set or arrangement of interdependent systems that are related or connected to provide a given capability.  The loss of any part of the system will degrade the performance or capabilities of the whole. 
Question:  Is a “system-of-systems” a single system or multiple systems?  

Answer:  A “system-of-systems” may be physically bounded in a single platform or consist of a collection of separate, but interdependent, interconnected platforms performing different functions.  An aircraft would be an example of a single platform with different systems on board, such as airframe, propulsion, weapons, navigation and communications systems.  A ground station dependent on a satellite is an example of interconnected platforms performing different functions.  A distinguishing factor for the “system-of-systems” is that it depends on all its elements working interactively and continuously within a network to accomplish a pre-specified capability. 

Question:  What is a “family-of-systems” and how does it differ from a “system-of-systems”?

Answer:  A “family-of-systems’ is a set or arrangement of independent (not interdependent) systems that can be arranged or interconnected in various ways to provide different capabilities.  The mix of systems can be tailored to provide desired capabilities dependent on the situation.  Under today's warfighting, assembly of forces for contingencies is primarily ad hoc, based on a generic set of requirements rather than preplanning that designates specific forces for a particular contingency. Thus, interoperability of the independent platforms is a key consideration in the ad hoc deployment of a “family-of-systems”. 

Question:  What are the implications of “system-of-systems” and “family-of-systems” for acquisition processes?

Answer:  In many large deployments, a number of independently developed components must be brought together to work as a whole. If two systems are to be pair-wise interoperable, design decisions in one program may have an effect on the other program. If the first program is significantly delayed, the other program may have to proceed without those decisions being made, with the likely result that interoperability in the end may be adversely affected. The alternative is delaying the second program, a highly undesirable outcome. Thus, the time lines for developing these components must be synchronized if interoperability is to be effected in a timely manner. 

Question:  What is the main challenge to achieve “family-of-systems” interoperability in the acquisition process?

Answer:  The systems acquisition process is vertically focused.  This vertical focus of system acquisition comes from two major sources. First, systems are typically acquired by the services and funded out of service budgets. Second, the acquisition system itself is geared toward the development and procurement of discrete components rather than system-wide capabilities. Program managers are generally held accountable for the performance, cost, and schedule of their piece of a system, not for the performance of the whole “family-of-systems”. 

Question:  What is being done to facilitate making a “family-of-systems” more interoperable?

Answer:  Integrated architectures are being developed for particular joint missions or tasks, organized either around significant operational capabilities or around mission slices.  These architectures define the systems and their interfaces needed to accomplish the joint warfighting capability.  These pre-designated interfaces will make it easier to interoperate with other systems that conform to those interfaces. Interfaces are an investment in the future: by providing well-defined ways to access systems and capabilities, they make it easier to compose these components in new ways in the future, or to use existing systems in new ways.

