Representing Systems
with Models
Representing Systems with Models

The printable version is no longer supported and may
have rendering errors. Please update your browser
bookmarks and please use the default browser print
function instead.

Lead Author: Sanford Friedenthal, Contributing
Authors: Dov Dori, Yaniv Mordecai

A model is a simplified representation of a system at
some particular point in time or space intended to
promote understanding of the real system. As an
abstraction of a system, it offers insight about one or
more of the system's aspects, such as its function,
structure, properties, performance, behavior, or cost.
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Overview
The modeling of systems as holistic, value-providing
entities has been gaining recognition as a central
process of systems engineering. The use of modeling and
simulation during the early stages of the system design
of complex systems and architectures can:
document system functions and requirements,
assess the mission performance,

estimate costs,
evaluate tradeoﬀs, and
provide insights to improve performance, reduce risk,
and manage costs.
Modeling and analysis can complement testing and
evaluations which occur later in the life cycle. In some
systems, modeling and simulation may be the only way
to fully evaluate performance (e.g., ballistic missile
defense) or to evaluate system performance in severe
scenarios (e.g., response to weapons of mass destruction
attacks on the homeland). Furthermore, advanced
simulations, e.g. flight simulators, and command and
control center simulations, can be a cost-effective
technique for personnel training in accompaniment with
operational system training (INCOSE 2012).
Modeling serves to make concepts concrete and formal,
enhance quality, productivity, documentation, and
innovation, as well as to reduce the cost and risk of
systems development.
Modeling occurs at many levels: component, subsystem,
system, and systems-of-systems; and throughout the life
cycle of a system. Different types of models may be
needed to represent systems in support of the analysis,
specification, design, and verification of systems. This
knowledge area provides an overview of models used to
represent different aspects of systems.
Modeling is a common practice that is shared by most
engineering disciplines, including:
electrical engineering, which uses electrical circuit
design models
mechanical engineering, which uses threedimensional computer-aided design models
software engineering, which uses software design and
architecture models.
Each of these disciplines has its own language with its
syntax and semantics, serving as a means of
communication among professionals in that discipline.
Analytic models are used to support power, thermal,
structural, and embedded real-time analysis.
Modeling Standards play an important role in defining
system modeling concepts that can be represented for a
particular domain of interest and enable the integration
of different types of models across domains of interest.

Topics
Each part of the Guide to the Systems Engineering Body
of Knowledge (SEBoK) is divided into knowledge areas
(KAs), which are groupings of information with a related
theme. The KAs, in turn, are divided into topics. This KA
contains the following topics:
What is a Model?
Why Model?
Types of Models
System Modeling Concepts
Integrating Supporting Aspects into System Models
Modeling Standards
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