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Introduction

CONCEPTS - Background and Rudiments.
Recommended for all readers.

The problem of simulation validation came to a head in early 1988. The General Accounting Office
had just issued a report to Congress, titled "DOD Simulations - Improved Assessment Procedures Would
Increase the Credibility of Results."4 The report stated that "while DOD [Department of Defense] officials
agree that credibility is important, DOD generally has not in fact established the credibility of its
simulations systematically and uniformly.'* In the Department of Defense, simulations are a multibillion
dollar business. Later that spring, the Computer Professionals for Social Responsibility (CPSR) expressed
a major concern of the technical community. They issued a report criticizing a one billion dollar
investment in a Strategic Defense Initiative project that involved a vast network of computer facilities and
simulation centers which, if ever completed, "will be the world*s largest simulation network."5 The
objective of the Strategic Defense Initiative is to build a trustworthy defense against ballistic missiles. The
CPSR group's major statement was that "we cannot realistically simulate the conditions of such a
conflict" thus invalidating any decisions based on simulation results.5

These concerns are not limited to the government sector. Simulations in private industry help
managers and engineers design or operate complex systems. In his book, The Day the Phones Stopped,
Leonard Lee provides graphic illustrations on how software failures can and have affected segments of our
society.6 His examples include the 1990 failure of AT&T's entire long-distance network and crashes of
fly-by-wire aircraft. These sophisticated fly-by-wire aircraft include the Air Force's F-16, Boeing's 767,
Airbus' A320, the Navy's F/A-18, and Sweden's Gripen jet fighter. The latter two experienced
catastrophic failures due to software design problems. The design and test of the fly-by-wire systems are
highly dependent on simulations. After the crash of the Gripen, the developer's program manager said,
"We never encountered that situation in the simulation."6

If the risks and costs are high, why do we continue to build and use simulations? Perhaps the primary
reason is that simulations allow us to investigate and understand systems that either do not exist or cannot
be used for experimentation. The simulation of a system that does not exist will provide information on
the system's probable performance under a variety of conditions. This will support decisions on basic
concepts, system design, and feasibility of operation without going to the expense of developing
prototypes or test models. This is especially important if testing a system may result in its destruction. It
may be prudent to simulate the operation of existing systems because of the costs of running experiments,
the inability to create or apply realistic test conditions, the difficulties in accessing the system, the lack of
adequate testing equipment, or concerns about safety.

On the other hand, it is important to understand the risks involved with simulation. A simulation may
not adequately represent the real-world system. The data used to drive it may be inaccurate. It may be too
difficult to model the operational environment or all the interactions that affect the real system. Output
data may be flawed or subject to misinterpretation. Despite all their potential for saving money,
simulations can be costly in terms of human effort and computer resource requirements. And of course,
there are always questions about the credibility of the simulation tool and its output.

Objectives

This book provides a systematic, procedural, and practical approach toward the evaluation of
simulations. The process describes tools and techniques that should lead to an efficient, credible
assessment of a simulation model. As such, the specific goals are to

highlight key points concerned with establishing a model's credibility,
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