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he United States government

agency charged with main-
taining air traffic safety takes their job
seriously. The challenge liesin the fact
that The Federal Aviation Administra-
tion (FAA) wants to provide the best
service for the lowest price.

Michael W. McVeigh, a student pursu-
ing a Master of Science Degree at
Strayer University and Lois C. Curtis, a
Computer Specialist from the Depart-
ment of Education, were asked to de-
velop amodel that would help the FAA
accomplish thismission.

The Problem

Besides providing services to the flying
public, the Federal Aviation Admini-
stration also monitors and maintains
the National Airspace System, whichis
comprised of more than 30,000 sub-
systems. In the 1980s, they manually
maintained these sub-systems with
more than 14,000 personnel. The FAA
has reduced this staffing level to 8,000.
To increase efficiency, the FAA is pro-
curing a system to monitor, control,
and manage this vital enterprise. To
accommodate comprehensive require-
ments of the total system, the number
of software licenses and telco connec-
tions must be evaluated and employed.

Because of the important nature of
their job, it isimperative that FAA
operators be able to use software sys-
tems at the same time without experi-
encing any downtime. The FAA out-
lined several goalsrelativeto thisis-
sue. They include simultaneously sup-
porting on-line user operations:
—Without processing delays up to
amaximum of 2,200 users
throughout the National Air space
System.
—Without processing delays up to
amaximum of 1,600 users per
control center.

FAA objectives also included support-
ing 32 users that simultaneously moni-
tor asingle area.

The FAA operating system involves a
complicated structure of physical and
logical components, interfaces, and
congtraints. The FAA must meet the
challenge of employing software that
is flexible enough to support system
design changes that will keep pace
with increasing technology. Computer
programmers are charged with the task
of providing system solutions that will
meet users’ needs.

The FAA performed a spreadsheet
analysisthat used input from system
and user experts. This gave arough

At a Glance

Problem: The Federal Aviation
Administration reduced their staff
by more than 40% since the ‘ 80s.
However, they are till charged
with the job of providing safe
airspace and flying services to the
public. The FAA must operate
with a core personnel staff re-
sponsible for coordinating many
tasks without compromising air
traffic safety. Modern computer
technology plays an integral role
in this stewardship.

Key issues related to this area
include determining the amount
and cost of both hardware and
computer software packages nec-
essary to accomplish these func-
tions.

Solution: Smulation modeling
allowed us to study a variety of
scenarios on a small-scale proto-
type before investing time and
money in the final decision.

Results: This vehicle enabled the
researchersto evaluate the cur-
rent software users, determine the
number of software licenses actu-
ally needed, and to decide which
type of license to purchase. This
saved downtime, countless errors,
and millions of dollarsin expen-
ditures that may have resulted
from other analysis methods.
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“We saved the Federal
Aviation Administration
millions of dollars by using
a simulation mode that
demonstrated a wor st-case
scenario of 2,700 software
usersonline at any given
time, versusthe previous
projection of 9,000 users.
This substantially reduced
both software and hard-
ware costs for a total sav-
ings of more than $25 mil-
lion dollars.”

estimate of the size of the user load.
However, arough estimate was not
enough. Guesswork suggested that seat
licenses could cost $9,000,000, equip-
ment could cost $10,000,000, and telco
could cost $400,000 nonrecurring and
$3,500,000 per year. Thiswould in-
volve a 15-year life cycle cost of more
than $82,000,000. The use of a model
would provide a more accurate assess-
ment cost of this system solution.

The Solution

A simulation study was performed to
verify the number of concurrent users of
the FAA’s National Airspace System
Infrastructure Management System. The
study addressed the number and types
of licenses needed and the telecommu-
nications (telco) load that the system
will support. (Thetelco load isthe num-
ber of users actively striking keyboards
at the same time).

With this information, the FAA decided
it needed to determine how many total
software packages would be needed,
whether several users could use the
same enterprise license or whether indi-
vidual (per seat licenses) would be re-
quired. The size, the number and cost
of the equipment, and telco cost would
also need to be assessed.

Computerized modeling of systems at-
tempts to develop mathematical models
that are capable of predicting the behav-

iors of real-world activities. Simulation
functions allow users to change the
model to emulate operations under
“what if” scenarios. The results of
simulations provide resource informa-
tion for analysis. The analysis can pre-
dict end-to-end delays and pinpoint the
sources of bottlenecks.

The simulation reduces the guesswork
of planning and helps avoid costly mis-
takes. Simulation of a production envi-
ronment enables assessment of impacts
from the proposed changes before they
are implemented. Detailed simulation
of complex models allows predictions
that are more accurate.

Using ProcessModel® the researchers
analyzed:

1) the number of concurrent users
needed to meet FAA’s AF personnel
needs

2) the number and type of licenses and
3) the telecommunication (telco) load.

The model used multiple time zonesto
determine AF workloads and schedules
that load the system.

The Results

“We believed that the limitation of the
simulation program would be with the
size of variables. We believed this
would need to be scaled. Thiswas not
the case. The problem was with the
loading of personnel for different time
zones.”

The evolving process of comparing the
simulation to the real system —making
changes to the model, comparing the
revised model to the real system, mak-
ing more changes, performing more
comparisons, etc., is ongoing.

Initial studies with spreadsheets pro-
duced a four-hour spike, resulting in a
maximum concurrent license load of
3,500 licenses and then leveling off to
1,500 licenses. With increased fidelity
of the simulation model and re-
addressing the input variables, results
showed a step function instead of a
spike occurring for approximately 18
hours. The maximum load was 2,623
licenses.

The original estimates of software
licenses would result in an 80 million
dollar investment over the life cycle
of the project. Theincreased accu-
racy from modeling has allowed a
decrease over current projection
methods by 25%, with confidence
that the recommendation represents
reality. This study showed aresulting
savings of millions of dollars.

Simulation modeling provides a
broad application to many different
areas of industry and commerce. It
can help companies save both time
and money by eliminating costly er-
rors resulting from rough estimates
and guesswork. It provides avehicle
that allows different scenariosto be
employed before the final decisions
and implementations are made.

The FAA study is ongoing and they
are still fine-tuning their assessments
of software and hardware needs.
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