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ABSTRACT

This paper describes how the Visual Simulation Environ-
ment (V SE) technology has been transferred into a com-
mercial product. The VSE has been created under
research funding, primarily from the U.S. Navy for over a
decade. Orca Compuiter, Inc., with support from Virginia
Tech, Naval Research Laboratory, Naval Surface Warfare
Center Dahlgren Division, and Virginia Tech Corporate
Research Center, has been successful in making the VSE
technology transfer areality. VSE is now acommercialy
available software product which is provided at no cost
for use by U.S. Federa Government employees at
government sites.

1. INTRODUCTION

The Visual Simulation Environment® (VSE) techrology
enables discrete-event, general-purpadgect-oriented,
picture-based, component-baseidual simulation model
development and executionrfgsolving complex prob-
lems The readeis referred to the following references
for further information on VSE (Balci eal. 1997a, b, c,
d; http:/Mmww.OrcaComputecom).

Technology transfe in simple terms, is the sharing
of technolog, developed usually at a governmeiail-
ity, with the public anfbr piivate secto U.S. Air Force
(http://tto.wpafbaf.mil/TTO/techtan/whatxfer.htm)
defines three types of tehnology transfer:Technology
Transition is the movemett of technology from a
reseach ard developmentabaratory D afirst time appli-
cation. This is called the vertical movement of te¢hno
ogy. Technology Transfusion is the reuse of a particular
technology in a fabw-on application.This is cdled the
horizontal mosrement 6 technology. Technology Transfer
is the movementof technologyfrom a govermment
agency to the puldiand/orprivate secto It is also called
technology commercialization. This typé technology
movement can be either verticaltorizontal.
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Technology transfer/commerdizhtion improveshe
national economical competitiveness and all parties
involved, academiaindustry, military and government,
realize many benefithe NationalTechnologyTransfer
Certer (NTTC) (htp://www.nttc.edu/ntic.html) indicates
that by taking techrologies df laborabry sheles ad
putting themto work in U.S. businesses and indist,
the tax@yers get even more benefits rincheir invest-
ments. NTTC provides technology transfeformation
and worldwide web links at http://www.nttc.edu/gov/
othevtech.html. Thereader mg visit this websie for
further informaion on technology transfe

The purpose of this pape is to present the VSE
technology transfe successstoly. An overviev of
research that has led to the creationhefV SE technol-
ogy is presented in Section 2. Section 3 describes the
technology commercialitimn activities of Orca
Compute, Inc. ard the roles of suporting organizations.
Concluding remarks ae given in Secton 4.

2. OVERVIEW OF RESEARCH LEADING TO
THE CREATION OF VSE

The eve-increasing complexity of simulation modeling
creats the need fo automated support throughout the
entire model a&velopment lie cycle Such suppa can be
provided in the form of an environment composed of
integrated softare toos providingcompute-aided assis-
tance in the development o& simuation model.
Professas Osman Balci and Richard Blanc started a
researchproject n June 1983, under funding from the
U.S. Nawy, to pursie reseach in building a discre¢ event
Simulation Model DevelopmenEnvironment (SMDE)
(Nane 1983) The SMDE projet has addressed a
complex research problem: prototypina damain-
independent discrete-evat SMDE to provide an
integrated and comprehensive collection of compute
based tools to (Balci and Nance 1987a):
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« offer cost-fective integrated and automated
suypport of modeldevelgment thhoughout the @tire
model life cycle;

* improvethe model qualityby dfectively assisting in
the qualityassurance of the model,

« significantly increase thefficiency and productivity
of the project teamand

* substantially decrease the model development time.

Guided by the @indamental requirements idetified
by Balci (1986b), incremental devebpment evolutionary
prototyping, and rapi@rototypingapproaches have been
used to develop the prototypes & SMDE twls on a Sun
compute workstation. The object-oriented paradigm,
enunciated by # Conical Methodology (Nance 1987,
1994) has furnishd the underpinnings of the SMDE
reseach envionment (the collectiorof tool prototypes.
An oveaview of the SMDE echitecture and nototype
tools isgiven by Bdci and Nance992).

In 1987, the researchrgject began investigating
visudization and increased emphasin the us of the
object-aiented paadigm As a result, &/isual Simula-
tion Support Environment (VSSE) researh prototype
was develged in April 1992 (Derick 1988, 1992;
Derrick and Balci 1994, 1995, 1997).

Based on the experience gainedirthe use of the
SMDE and VSSE prototypes, developmehthe Visual
Simulation Environment\(SE) startedn August 1992
unde the objectoriented software engineering environ-
ment of the Unix-based NEXTSTEP operating system. A
fully functional researchrptotype & VSE was devel-
opd atVirginia Tech n July 19% (Balci et al. 1995).

Contibutors and their ontributions © the SMLE,
VSSE, and VSE projects irginia Tech are listed in
Table 1.

3. VSE TECHNOLOGY TRANSFER

The researchhat has ld to the creation of thVSE tech-
nology has been conducted, prinnarthrough funding
from the U.SNavy between 1983 artb95 at Virginia
Tech Department of Computer Scienand Systems
Reseech Cente

Virginia Tech, founded in 1872, ithe largest univer-
sity in the state oWirginia with about 25,008tudents.
One of theleading universities in the nation in terms of
technology transfe Virginia Tech provides the services
of the following organizationsn order to facilitate
technology transfer/conmercialization.

Virginia Tech Corporate Research Center (VTCRC)
is an economic delepment initative of theVirginia
TechFoundation incooperation withVirginia Tech The
VTCRC's mis®n is to build creative panerships
betwveen Virginia Tech's world-class research programs

Balci, Bertelrud, Esterbrook, and Nance

and privatépublic enterprises (http:/www.g3.net/crc)
VTCRC curently has over 50 tenant companies employ-
ing over 800 people.

Mirginia Tech Intellectual Properties, Inc. sypports
Virginia Tech through maximing the return to the
University from its research investment by balancing the
following: (a) income generat by licensing and other
acivities related to university tiellectual property; (b)
sponsored research funding from licensees; (c) creation
of new or startup husinesses 1 jobs; and (d)
dissemingdon of university expertise tsociety (ltp:/
www.vt.edu/admifvtip/about.vtip.html).

Virginia Tech Business/Technology Center provides
support services for emyreneurial companies.

Orca Compute Inc. wasfoundal in May 1995 at
VTCRC bythe authors fothe purpo® of transferring the
VSE technology int@ commercial pduct. Unde fund-
ing from the Naval ResealcLaboratay through the
Naval Suréce Warfare Cente Dahlgren Division, Orca
started the commercial development ofB/$ August 1,
1995 Table 2 shows #acommercial VSE release dates
ard the hosting software/ndware plaforms.

Since the researchhat ha led to the creation of the
VSE technology h&been primarily funded byhe U.S.
Naw, the US. Fedeal Goverrment hasintellectual
property rights to VE Versim 1.0. Therefore VSE com-
mercial versiorl.0 is povided ato costfor use byU.S.
Federal Government engyees at Feder&overnment
sites.

4. CONCLUDING REMARKS

The creation of VSE from research prototydeveloped

in the Simuation and Software Engneerirg Laboratory

at Virginia Tech is an excellent example of the double
retum on investment fom tax dollars irvested m univer-
sity research. Studeneducated irsimulation and soft-
ware engineerigatall levels (i.e, B.S., M.S, Ph.D) are
making valuable cdributions in their current profes-
sional positions in industry and academia. The names of
some @& them can be foud elsewhee in theseProceed-
ings. Moreove, the ideas and collectivefforts d faculty
and studets hase evolved into the basis fothe VSE
product, whose creation led tihe founding of Orca
Compute, Inc. As “icing onthe cake,”VSE Version1.0

is available at n@ost for ug by U.S. Federal Govern-
ment enployees at govenmentsites.

In our case technology commercialization was the
main reasm why Ora Compute, Inc. wasfounded As a
reailt, Orca row hires peple, pays taxes and otributes
to the economical development 8buthwestVirginia.
The VSE technologytrander improves the national
economical competitiveness in discrete-event simulation
by way of thefollowing business goald @rca:



The Visual Smulation Environment Technology Transfer

Table 1: Contributors to the SMDE, VESand V& Projects aWirginia Tech
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Name

Degreet

Year

Contribution

Professor OsmaBalci, Principallnvestigator

Professor Richard E. Nance, Principal Investigatg

(Balci 1986ab, 1987, 1988, 1989990, 1994; Balci et al.
1990; Balci and Nance 1985, 198721889, 1992; Nance
r1983, 1984, 1987, 188, 194; Nance and Arthur 1988; Nance

and Balci1984, 1987)

084)

LynneF. Barger M.S. 1986 (Barger 1986; Bager and Nance 1986)

James D Beams M.S. 1991 (Beams 991; Beams athBalci 1992)

Andes|. Bertelrud M.S. 1995 (Bertelud 1995; Balci et al.1995)

John L. Bishop M.S. 1989 (Bishop 1989; Bishop and Balci1990)

Charles W. Box B.S. 1984 (Box 1984)

E. Josep Derrick PhD. 1992 (Derrick 1988, 1992; Derrick and Bald 1994, 1995, 1997;
Derrick et al. 1989)

Chuck M. Estebrook B.S. 1996 (Balci et al. P95)

Valerie L Frankel M.S. 1987 (Frankel 1987; Frankel aad Bald 1989)

Robert H. Hansen M.S. 1984 (Hansen 1984)

Rajerdra Harichunder M.S. 1994 (Harrichunde 1994)

Matthew C. Humphrey B.S. 1985 (Humphrey 1985)

Robert L Moose, 4 PhD. 1987 (Moose 1983; Moose and Nance 1987a, b; Nance et al. 1

C. Michael Overstreet PhD. 1982 (Nance and Overstreet 1987a, b; Ovestiand Nance 1985
1986; Overstreet et al. 1987)

Emest H. Pagel. PhD. 1994 (Page 190, 1994)

Fred A. Puthoff M.S. 1991 (Puthoff 1991)

Ali Tuglu M.S. 1995 (Tuglu 195)

Jack C Wallace M.S. 1985 (Wallace 1985, 1987Wallace ard Nance 1985)

Richad B. Whitner M.S. 1988 (Whitner 1988; Whitner aad Balci 199)

t All degrees are in Computer Scienc&/mginia Tech

Lead in the creation of a component-based simula-
tion marketplace so that simulation technology users
can realize significant economic benefits through

« reduced costs of simulation projects,

2. Increase automation and productivity in simulation

model developmergnabling

* improved corremessreliability and maintain-

ability of simulaton models and results,

« enhanced credibilityfanodels and simulation e reduced time to delep and tessimuation
results, and models, and

* expanded applicability of less expensive tech- » increased mortization of costs through siula-
nology. tion model component reuse.
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Table 2: VSE Release Dates and Supported Platforms
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Operating Hardware Date

System Platform Shipping
NEXTSTEP / Intel Pentium | Nov. 1, 1996
Mach Unix Sun SPARC

HP PA-RISC

OPENSTEP / Intel Pentium | Mar. 1, 1997
Mach Unix
Windows NT 40 Intel Pentium | Apr. 1, 1997
Windows 95 Intel Pentium | July 1, 1997
New Macintosh | PowerPC 1st Quarter
OS(Rhapsody) 1998

3. Increase the productivity of simulation modeling
teams by

e permitting specialis inthe appication domain
to create higher fidelt more accurate model
components, and

« providing a focts on discourse imodel specifi-
cation at a level far more comfortable to applica-
tion domain users than a programming
language.

4. Broaden the markets for simulation software and
U.S.model and component producers rgipoting

* the creatio of systematically reusabmule-
tion model componest

e increased interoperdhly among simulation
modeling software aml non-simulation sétware
products ard

» the convenient ancbad/ adaptation of simula-
tion model compoents and the creatiysoft-
ware by potentialoreignusers.
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