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Traditional multiple-objective optimization
algorithms focus on continuous Iinput variables.
Given that many decision variables in government
and Industry settings such as the number of
employees to hire or the number of computers to
purchase are discrete rather than continuous, we
develop a multiple-objective optimization

framework known as Task Value Calculus (TVC).
TVC allows for fast multiple-objective optimization
in discrete systems by the use of the Multiple-
Valued Decision Diagram (MDD) data structure.
TVC has no requirements for mathematical models
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*A priori methods force the user to rank-order the
objective functions by importance

*A posteriori methods present the user with
pareto-optimal trade-offs between objective
functions

Shortcomings:

*Existing algorithms are complicated for a non-
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-Valued Decision Diagrams

Characteristics:

*Represent discrete variable systems

* Efficient storage and traversal for large problems
*Naturally interface with simple block diagram GUI

MDDs for Optimization

Requirements:

*Model objective functions with discrete variables
*Model system with block diagram representation
*Map system inputs to objective functions
*Traverse MDD to optimize objective functions
*Present set of pareto-optimal choices to the user

benefit analysis
*Interplay between cost, time, and reliability
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Conclusions

* Efficient multiple-objective optimization for
large problems and many objectives
*Simple user interface

*Simple modeling of objective functions as
discrete variables and no mathematical
modeling required

*Future work includes heuristics for faster
MDD traversal and increased flexibility for
different types of objective functions
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