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ABSTRACT

The objective of this paper is to describe a new
structure which is being used for the development of a
simulation modeling environment (SME) for
industrialized housing.  The structure is centered
around a commercial manufacturing simulator which is
closely coupled with a relational data base management
system (RDBMS). The paper presents an overview of
previous SME research, describes the new SME
structure and, finally, presents findings from on-going
SME development efforts.

1. INTRODUCTION

A major barrier to the wide use of simulation
for analyzing real-world manufacturing systems is the
lack of access by non-modeling specialists (Mize, et al
1992). Modeling is usually limited to a few experts who
have spent a great deal of time learning about the model
and how it works (Youngblood 1991). Even for experts,
the modeling task is non-trivial and often takes many
man-months of effort. The development of an improved
simulation modeling environment (SME) has been
proposed as a potential solution to these problems. An
SME is a software tool which provides support to the
user throughout the simulation project life cycle which
includes: conceptualization/abstraction, data collection,
model development, model verification and validation,
output analysis and decision making (Ozdemirel and
Mackulak 1993, Treu 1988). An SME should keep a
user thinking about the problem to be solved rather than
the mechanics of solving it (Centeno and Standridge
1993).

The objective of this paper is to describe a new
structure which is being used for SME development.
The structure is driven by two factors: 1) the need to
develop an SME which parallels and supports the
business/engineering decision-making processes for the
intended domain and 2) recent developments in
commercial manufacturing simulators and multi-media,
relational database management systems (RDBMS).
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The paper presents an overview of previous SME
research, describes the new SME structure and, finally,
presents findings from on-going SME development
efforts.

2. PREVIOUS RESEARCH

SMEs are widely used in the form of
commercial manufacturing simulators such as ARENA,
FACTOR/AIM, PROMODEL, SIMFACTORY and
WITNESS. These packages provide features which
greatly enhance a less-experienced user's modeling
power and efficiency. Features include high-level
manufacturing and simulation constructs accessible
through a visual user interface. The interface utilizes
object-oriented CAD-like factory design windows, icon-
based, point-and-click mouse commands, menu-driven
data entry and animation of simulated factory operation.
Using these tools, simple models can be developed
without programming. While research suggests wide
use of these simulators, it finds them lacking in both
flexibility and accuracy (Najmi and Stein 1989, Drolet
1992). To address this concern, most commercial
manufacturing simulators now provide general purpose
programming capabilities which allow the user to add
detail to the model. Software vendors who provide this
capability report that coding now represents less than
5% of the model development effort. While extending
the flexibility of the simulator, this approach once again
requires a more experienced user who is skilled in the
nuances of the language and capable of software coding.

Related SME research has been varied.
Ozdemirel and Mackulak (1993) classify the research in
five categories: 1) program generators, 2) hierarchical
modular model development, 3) object-oriented
simulation, 4) production rule-based modeling, and 5)
intelligent user interfaces. The most common approach
in the literature is that of intelligent user interfaces. An
SME designed around an intelligent user interface has
four primary components: the user, a simulation


















