The development of statistical models for complex system performance 
involves a synthesis of multiple sources of information. In addition to 
component-system state interactions, assessment of a system’s 
dependability performance may require an understanding of life-cycle and 
maintenance records, operational/fielded conditions, doctrine and use 
factors, as well as the nature of interactions with operators, the 
enemy, and age-related degradation. All of these factors are potential 
sources of information; however they cannot be connected without an 
overall framework capable of describing how such dependency structures 
relate to one another. As the relationships in such dependency 
structures are themselves complex and dynamic—the system at age X often 
cannot be well described by a FMECA developed during design—no single 
source of expertise can often be appealed to for a verifiable 
statistical model structure for such systems.

Accordingly, the fabrication of such framework for a complex system 
depends upon a process of statistical modeling akin to that of system 
engineering efforts in support of design integration. Through the use of 
so-called “system ethnography” software and methods at Los Alamos, we 
have started to build such dependency structure frameworks on a variety 
of DoD and DOE stockpile studies. In working to describe system 
quantitative and qualitative information and subsequently fit 
data-derived dependency structures into statistical system models, we 
are attempting to improve the certainty of performance estimates, 
provide a framework for earlier linkage between dependability and 
engineering design trade-off analyses, and increase the verification and 
validation of statistical modeling results.

This talk will describe the tools and methods behind this effort at Los 
Alamos. I will also discuss what kinds of efforts are intended for the 
future of this “systems ethnography” research.
