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There is a growing recognition that traditional systems engineering (TSE) practices need to be augmented by what is often called enterprise systems engineering (ESE). ESE proposes a different set of principles and strategies to adaptively build systems where there is less control, certainty, and understanding of the environment.  DOD systems appear to be ideal candidates for applying adaptive ESE principles, yet the current acquisition culture does not embrace these methods.  Is ESE still too immature to apply to mainstream acquisitions?  How can ESE be injected into today’s systems acquisitions?  If ESE methods are adopted, would Congress fund such non-traditional approaches? The goal of this paper is to start a discussion on how to address these issues.
Obstacles to ESE

Perhaps the biggest obstacle of applying ESE to DOD systems is the long, successful history of TSE practices. Change theory often argues that only a true crisis can motivate a past successful culture into reinventing themselves.  Is there such a crisis in DOD today? OSD’s transformational programs may be evidence that such a complexity crisis is here, even if a ‘conspiracy of hope’ continues these programs on traditional TSE strategies.  Closer to the edge, Combatant Commanders in the battlefield are finding the DOD acquisition cycle to be too slow and too ineffective. The result is an increasing bypass of normal acquisitions to faster, more adaptive methods that evolve in operational environments.  The crisis is here, but it is not acknowledged by many key players.
Another critical obstacle to ESE is the tradition to avoid risk by driving out uncertainties.  ESE embraces uncertainty as part of its strategy.  The result is a shift from risk avoidance to risk management.  When dealing with life critical systems, the prospect of evolving to weed out mistakes and the expectation of emergent behavior go against conventional certification and testing requirements.  Also, proper risk management requires close partnership with the end user, something traditional acquisition processes tend to de-emphasize (sometimes with legal constructs to keep these separate).
A third obstacle to ESE in DOD acquisitions is the arduous process of getting funding approved.  Congressional funding is a very competitive process that would typically frown on ‘soft’ or ‘fuzzy’ promises of specific outcomes.  Skepticism from Congress pushes for clear accountability of results as well as protection of diverting funds for other than the intended use.  Such concerns push processes away from adaptive processes. 
Opportunities for Early Application of ESE
Assuming for the moment we can get by these obstacles, what are some of the early opportunities for applying ESE to DOD programs?  Three initial concepts that are worth exploring are: 80/20 Products, Convergence Protocols, and Continuous Competition.

80/20 Products
DOD has paid hundreds of staff years to create “To Be Architectures”.  Often these are the result of a small army of talented contributors working through committee meetings over years to produce a vision of the targeted final architecture.  Unfortunately, ESE might argue successfully that often any such product is outdated by the time it is completed.  Perhaps DOD’s disillusionment with many of its architectural efforts could be greatly improved if architectures applied the 80/20 rule.  Take 20 percent of the normal effort to get 80 percent of the vision quickly.  Then repeat periodically using the same 80/20 rule to emerge an architecture that reflects the rapidly changing environmental conditions.  This requires a much different interpretation of a “To Be Architecture”, but one that would resonate with many program managers who experience rapidly changing threats, needs, and technologies. The question may not be whether ESE concepts are ‘mature’ enough for DOD, but rather can DOD accept ‘immaturity’ in its products to meet flexibility and cost effectiveness goals.
Convergence Protocols
In complex networks, there is some magic that converts many independent entities into a large, working network.  A classic example of this is the Internet Protocol (IP) that is often shown as the neck of an hourglass. Applications ‘above’ the ‘IP neck’ all converge to IP and then ‘fan out’ below the IP convergence point to any number of transport/communications options.  This simple point of convergence permits large scalability and adaptability of the Internet.  Similarly, large network theory predicts ‘small degrees of separation’ that is enabled by ‘loose couplers’ that are light weight connections across many network members.  When loose coupling is applied to enterprise standards, dramatic results can be achieved. Work in data interoperability (a notoriously hard problem for the DOD) has connected many sources of information to many information consumers using just such a simple loose coupler (e.g., Cursor on Target XML).  RSS is another potential strategic convergence protocol, this time for rapid pub/sub capabilities across many disparate information systems.  In each of these three examples, a common, proven, but simple convergence protocol has the potential to turn complex environments into valuable networks.  Note that the three described here are associated with Transport, Data, and Applications.  Could adoption of such convergence protocols provide a starting point for an enterprise systems approach, while encouraging ESE-like evolution and experimentation on each ‘side’ of the protocols?

Continuous Competition

How can we insert competitive strategies into DOD?  Any solution must address the way we formulate contracts.  Today, the best minds in industry are rewarded for how well they write a proposal to win a contract.  Little incentive is given to keep these minds innovating on the contract once it is virtually awarded for life to a contractor.  It is essential to maintain multiple sources of competition to keep innovation healthy throughout the program life cycle.  The reason the government has moved away from this is primarily due to cost of duplicating contractor capabilities.  However, if programs were structured with common frameworks using simple convergence protocols, in theory contractors could mix and match their contributions (DOD’s version of mashups).   Duplication would not be required as multiple contractors could work on different parts of the program, reducing the duplication cost concern.  Integration from different contractors would still be a major concern, but the framework and convergence protocols would address this.  The resulting technical environment would allow anyone to offer competing functional modules to promote continuous competition.  Perhaps as importantly, it allows for unforeseen contributions to adapt to unforeseen changes in the environment.  Such an experimental framework should also allow users and as much operational data as possible to be added to the process.  The question for DOD is whether such an adaptive and continuously competitive framework can secure Congressional funding.
ESE theory demands innovation and experimentation; inserting ESE into DOD programs will require no less innovation and experimentation.
