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$#/E® : Prof. Lance Fiondella (University of Massachusetts Dartmouth)
s&EEEH : Minimizing Average Procurement Unit Cost of a Rotorcraft Fleet through
Reliability Improvement
EEMIE . Tradespace Exploration (TSE) is a Department of Defense Engineered Resilient
Systems thrust, with overarching goals to develop processes and products capable of
performing in a wide range of adverse conditions commonly encountered by military
systems. TSE technologies are modernizing system engineering, facilitating stakeholder
engagement through distributed collaborative environments for design and analysis of
alternatives. However, the majority of TSE research emphasizes tradeoffs between
functional requirements, especially those related to performance, not nonfunctional
requirements such as reliability, availability, and maintainability, which impact operation
and support costs. This talk presents a model to explicitly consider the impact of
reliability improvement on availability and cost while simultaneously considering fleet size
and average procurement unit cost (APUC). Examples illustrate how reliability
improvement could significantly increase availability as well as reduce lifecycle and

average procurement unit cost.
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$#EE . Prof. Kishor S. Trivedi, Duke University, North Carolina, USA;

$&EEH : Uncertainty Propagation through Software Dependability Models

SBEE . Stochastic models are often employed to study dependability of critical
systems and assess various hardware and software fault-tolerance techniques. These
models take into account the randomness in the events of interest (aleatory uncertainty)
and are generally solved at fixed parameter values. However, the parameter values
themselves are determined from a finite number of observations and hence have
uncertainty associated with them (epistemic uncertainty). This paper discusses methods
for computing the uncertainty in output metrics of dependability models, due to
epistemic uncertainties in the model input parameters. Methods for epistemic uncertainty
propagation through dependability models of varying complexity are presented with

illustrative examples. The distribution, variance and expectation of model output, due to
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epistemic uncertainty in model input parameters are derived and analyzed to understand

their limiting behavior.
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$&EE : Liping Fang KK (Professor, Mechanical and Industrial Engineering, Ryerson

University, Canada)

5180 (fAzREE]

$&EEH : An Agent-based Modeling Approach to Investigating the Impact of Water
Demand Management

EEMIE . An agent-based modeling approach is presented to assess water users'
behavior for water demand management (WDM) in a river basin. In particular, each
agent makes its own decision on whether to conserve or consume more water in order
to achieve a better economic return based on an initial allocation scheme. The impacts of
agents' decisions on their own economic benefits and the aggregated effects of individual
decision on the system are investigated. To motivate agents to implement WDM
strategies, positive incentives are given to water conservers and costs are charged to

agents that choose to consume more water. A case study is discussed.
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s&EEHE : How to Conduct Research and Write and Publish Refereed Journal Papers
SEEMIE : The ability to conduct original research and to prepare and publish papers in
refereed journals is an essential component for a successful career in academia. Aimed
at graduate students, the presenter will first discuss the attributes of a good paper and
the process of conducting original research. Then important aspects of the paper writing
process including how to structure and organize a paper and the journal submission
process are covered. Finally, the paper revision process in response to the editorial

decisions and comments by reviewers is presented.
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$&/EE . Ms. Vidhyashree Nagaraju (University of Massachusetts Dartmouth)
$&/EEEH : Expectation Conditional Maximization Algorithms for Software Reliability
EEMIE : A key challenge posed by automated tools for software reliability is the stability
of the underlying model fitting algorithms, which must ensure that the parameter
estimates of a model are indeed those that best fit the data. If such model fitting is not
achieved, users who lack knowledge of the underlying mathematics may inadvertently
use inaccurate predictions. This is potentially dangerous if the model underestimates
important measures such as the number of faults remaining or overestimates the mean
time to failure. To improve the robustness of the model fitting process, we are
developing expectation conditional maximization (ECM) algorithms to compute the
maximum likelihood estimates of nonhomogeneous Poisson process (NHPP) software
reliability growth models (SRGM). This talk presents an implicit ECM algorithm for the
Weibull NHPP SRGM. The implicit approach eliminates computationally intensive
integration from the update rules of the ECM, achieving a speedup of between 200 and
400 times that of explicit ECM methods. The enhanced performance and stability of
these algorithms will ultimately benefit the software engineering communities that use

software reliability tools.
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