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Abstract 
Today’s defense programs are challenged by changing mission needs and rapidly evolving technology. In 
the commercial world new capabilities can be deployed widely in less than a year and a new generation of 
technology may be available in as little as six months with products facing obsolescence in a period as 
short as two years. Contrast this with DoD programs that have a life cycle measured in decades. This 
results in capabilities and technologies being several generations behind by the time a program is fielded, 
precluding taking advantage of the latest functionality, performance increases and cost reductions. 
Supporting decades old technology through the end-of-life presents its own challenges and is often costly. 

This briefing looks at a variety of system architectures which are increasingly able to handle the dynamics 
of today’s problems, including: Complicated Systems, Complex Adaptive Systems, Resilient Systems, 
Weak Emergent Systems, and Strong Emergent Systems. The qualities of each of these types of systems 
will be compared along with examples. The focus will be on Emergent Architectures which include 
resilient and complex adaptive properties. This brief will then discuss the approach to developing 
emergent architectures, which has significant differences from current methodologies. Whereas the focus 
of current methodologies is to start at the top and decompose/specify everything down to the smallest 
details, emergent architectures focus on the minimum specifications for a framework in which capabilities 
emerge. The interfaces need to be specified to allow interoperability between various systems. New 
capabilities can then be enabled by adding new functions or repurposing existing functions. One of the 
key differences of natural emergent systems and emergent architectures is that of timescale. The Law of 
Requisite Variety and the selection process become critical to developing emergent architectures in a 
timeframe to be beneficial. 
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