by postprocessing the output data
by tabulating or plotting it. The output data is then analyzed to identify
process inefficiencies, system bottlenecks, and throughput.
After inefficiencies have been
identified, the modeler and SMEs
conduct a what-if analysis. During
this stage, the modeler can modify
the process, provide additional resources, or introduce equipment with
new capabilities.
All of these possibilities are then
simulated and the output is reanalyzed against the baseline process
to quantify the potential efficiencies
that could be realized by implementing one or more of the suggested improvements identified during
the what-if analysis. As suggested
improvements are implemented by
the stakeholder over time, a new
baseline is established and the analysis process is repeated.

Using Transactional Data

Transactional data from the Standard Army Ammunition System–
Modernization and the Standard
Army Retail Supply System has been
used extensively to build transactionbased models. This approach has
successfully captured personnel and
equipment utilization at nodal levels,
such as ammunition supply points
and supply support activities.
Data stored in these systems is
assigned a specific transaction code.
This code represents the arrival of inbound commodities that need to be
stored or the outbound movement
of stored commodities to customers
or other nodes in the supply chain.
In the model, these transactions are
modeled as entities.
Each entity can have a number of
user-defined attributes, such as the
transaction code, a transaction date
and time stamp, a unique commodity
identifier, and physical characteristics
such as weight and dimensions.
When a transaction entity is introduced into the model, the model logic routes the entity through
the appropriate workflow based on
its transaction code. As it traverses
the workflow, this entity is delayed

by processes, seizes and releases resources, waits in queues, and affects
(or is affected by) the value of global
variables defined in other parts of the
model logic. Throughout its life cycle,
internal statistics are collected at the
entity level and then aggregated to
generate system-level metrics.
Common metrics, such as resource
utilizations, the number of entities waiting, wait times in queues,
and other user-defined statistics,
are recorded by the modeling environment. These transaction-based
models, while being fairly detailed
and accurate, are also very tedious
to develop. They require a significant amount of time for data preprocessing, but most importantly,
they are highly dependent on the
availability and accuracy of the
data. The question is, how do we
build nontransaction-based models
to estimate manpower and equipment allocations for force structure
right-sizing experiments?

To simplify the process of building DES models when transactional
data is unavailable, LRED designed
a model with two approaches to addressing the resource capacity. This
could be carried out by assigning an
almost infinite resource capacity or by
not defining any resources at all. This
solution proposes building an unconstrained resource capacity model that
does not define any resources.
A nontransactional workload based
on a probability distribution could
represent transportation platforms
or pallets (entities) that are continuously presented to the model. The
model then processes this workload
based on the business rules defined in
the underlying workflows and keeps
track of the total labor and MHE
hours required. However, since the
model does not have any resources,
and therefore no queues, inefficiencies like system bottlenecks cannot
be identified.

Modeling Approach

Define process
workflows (SMEs)

Validate baseline model
against test cases

Populate workflows with
process times and resources

Postprocess output data

Develop test cases and
metrics with SMEs

Identify process inefficiencies

Preprocess input data

Conduct what-if analysis

Build DES model
using workflows

Suggest improvements
and re-baseline

Legend

DES = Discrete event simulation

SME = Subject matter expert

Figure 1. This chart shows the approach to building process models using simple
steps that can be easily replicated for most DES models.
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