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Abstract

Thisyear’s installment of the PADS* community assess-
ment” looks at previous assessments and considers some
current directionsin distributed simulation and their possi-
ble relationship to PADS

1. Introduction

Welcometo thisyear’sedition of PADS Gestalt therapy—
the opportunity to look around and pick out al the things
that are wrong with the PADS community. | know it is
a rite that many in the community anticipate in much the
same way they do those other notable inevitabilities, death
and taxes. So | am honored that Stephen Turner invited me
to give this Keynote Address—at the very least it gives me
license to step outside of accepted technical writing dogma
and writein first person for a change!

As | understand it, the current model for the workshop
isto identify Keynote addressors as insiders or infiltrators.
| have been invited as an infiltrator, although I’'m not sure
that's the category | would place mysdf in. Having twice
attended the workshop, once published within it, acted as a
referee for six workshops, and as amember of the executive
committee for the ACM Special Interest Group on Simula-
tion for the past four years having had a keen interest in the
profitability of the workshop, | don’t fed so much like an
outsider. On the other hand, I've never published a paper
whose focus was speedup.! So | suppose | fit somewhere
betweeninfiltratorandinsider. Certainly, | am not part of the
core PADS community. Asaresearcher and practitioner in
distributed simulation, though, | have alongstandinginterest
inthe PADS community and an interest in making contribu-
tions within that community. | suppose that with respect to
this Keynote, though, my perception of my relationship to
the PADS community is not the important thing. How the

1Arguably, of course, were | abetter parallel programmer | would have!

PADS community views me—and those like me—is more
the matter at hand.

2. A navel well-contemplated

The PADS community has done yeoman's work in the
area of critical self-assessment. A good example of this
introspectionis a series of articles within the Summer 1993
issue of the ORSA Journal on Computing [1, 2, 9, 10, 14,
24, 28].

2.1. Will the fidld survive?

In the lead article of the ORSA JOC series, Richard Fu-
jimoto asked the question, “Perallel discrete event simula
tion: will the field survive?” The genesis of the question
wasan observed (or perceived) lack of impact of paralel dis-
crete event simulation (PDES) techniqueswithin the broader
simulationcommunity. Fujimoto suggested that PDEStech-
niques were too difficult to apply and too inscrutable to the
non-parallel programmer. If a sequentia program could
be developed in a few hours and then run in a few hours
more, why spend aday (or more) developing aparalel sim-
ulation that ran in a few minutes? He believed, however,
that eventually performance demands would necessitate the
adoption of PDES techniques by the simulation community
at large. He suggested that the futureof simulation asatech-
nigue might, in fact, hinge on the success of PDES, since
PDES offered the best hope to modeling large, complex
systems. Redlizing the value of meeting the broader com-
munity half way, though, Fujimoto proposed several areas
in which PDES could make inroads with respect to usabil-
ity, including: (1) application specific libraries, (2) parallel
simulation languages, (3) support for shared state, and (4)
automatic parallelization.

The responses to Fujimoto’s observations were some-
what mixed. Reynolds suggested that any focus on usabil-
ity, while perhaps well-intentioned, might serve only as a
distractionto the PDES research community [24]. Reynolds



asserted that the key issue to acceptance of parald ssmula-
tion was one of performance. If you make it fast enough,
they will come.

In their response, Brian Unger and John Cleary echoed
Fujimoto’s sentiments calling for an investment in tools,
specifically, tools that support the incrementa performance
improvement of parallel simulations [28, p. 243]. Rgjive
Bagrodia also concurred with Fujimoto’s observations and
stressed hisbelief in the central rolethat paralel simulation
languages must play in the widespread adoption of PDES
techniques [2]. Jason Lin discussed the importance of per-
formance predictors and the need for parallel simulation
engines of the future to be modularized and tailorable[14].
Having recently joined the faculty at Virginia Tech, Marc
Abrams was motivated to observe what he referred to as a
“culture clash” between paralld simulationists and model-
ing methodologists[1].

Dick Nance and | elaborated on Abrams' observations
in a paper given at PADS '94 [22]. We argued that the
PDES literature of the day seemed to exhibit a focus on
speedup to the exclusion of other factors important to the
modeling process. Rarely were modeling objectives stipu-
lated. Rarely were performance results described in terms
of a complete simulation study. Sometimes models were
changed to enabl e efficient execution. Sincesimulationsare
simply abstractions of a system, changing the abstractionis
not necessarily unreasonable. But without aconsideration of
modeling objectives, there is no way to determine whether
changes in the model are acceptable or not. These fac-
tors, we argued, caused the general simulation community
to look at PDES with a degree of skepticism. In addition,
we believed, despite the attraction of parallel computersto
computer scientists (ourselves included) the genera mod-
eling populace was unlikely ever to develop an interest in
them.

Certainly, itisinterestingtolook back and see how much
has—and has not—changed in the past 5 or 6 years. I'll
leave it as an exercise to the reader (listener) to determine
the degree to which any of usinvolved in the discussion got
it right.

2.2. Who cares?

Ina1996 PADSKeynoteaddress[11], Fujimotorevisited
many of the themes from the ORSA JOC articles. In 1997,
it was David Nicol’s turn to address the issue [17]. Nicol
asked, “Parald Discrete Event Simulation: Who Cares?’
He noted that engineers find the PADS community uncon-
vincing since many of the problems studied in PDES can
be adequately solved using sequentia processors, and the
applicability of PDES solutions to large “industrial sized”
applicationsis not completely evident. Nicol aso asserted
that with the exception of communications networks, the

applications studied in the PDES domain are not highly
relevant—in Nicol -speak, “where wetend to scratch doesn’t
itch.”

Nicol contended that scientists find PDES research un-
convincing due to haphazard and flawed experimenta de-
sign. Modelers find PDES too complicated. He observed
that performance is a constraint, not an objective function
and that factors such as model reusability and maintenance,
model development, analysis of results, and interoperability
are often more important than performance. 1'm surprised
he was ever invited back to PADS.

AdoptingaTota Quality Management (TQM) approach,
Nicol suggested that PDES should be assessed in terms of
its customer base and their needs. He identified five classes
of customer:

e Industry

e Government

o Management

e Colleagues

o Graduate students

He contended that the PADS community served its manage-
ment, colleagues and graduate studentswell, but that indus-
try and government were lesswell-served by thecommunity.
He suggested that the PADS community should expand its
notion of relevant applicationsto include very large models
on moderately paralld platforms and distributed platforms.
Further, that the PADS community should emulate relevant
application environments when evaluating its approaches,
better analyze scalability, and make the language of PADS
more user-friendly. Lastly, Nicol stressed that PADS re-
searchers should strive to become better experimentalists.

3. Excursionsin distributed ssmulation

As evident from Section 2, the PADS community has
done as well as any community in the area of critica self-
assessment—so much so that | felt a literature survey was
warranted for thisKeynote! | hesitatetoimaginethat | could
add anything substantive to the observationsthat have been
made on the subject to date, but such is the expectation for
this presentation | suppose.

In this section, | reflect briefly on some of my personal
experiences from four years as a “pseudo-industria” dis-
tributed simulationist (and the year or two preceding that),
with the hope that there are perhaps some nuggets to be
gleaned that echo or reinforce the thoughts and opinions
others have aready well-stated.



3.1. SMNET and Distributed I nteractive
Simulation

Toward the end of my Ph.D. work at Virginia Tech—
around the early part of 1993 or so—I became aware of a
significant focus on distributed simul ation that had been go-
ing onfor quitesometimewithintheU.S. Department of De-
fense(DoD). Theseeffortsprimarily dealt with thetechnolo-
gies to interconnect human-in-the-loop simulators. A tech-
nology called SIMNET was devel oped for that purpose and
that technology had evolved into something called the Dis-
tributed Interactive Simulation (DIS) protocol. Still, from
what | could tell, neither SIMNET nor DIS supported sim-
ulation of the kind | was familiar with—simulation within
which time was a moddl attribute. SIMNET and DIS ap-
peared to be little more than video game technology. In a
SIMNET or DIS environment you had a bunch of different
things running as fast as they could (or pacing their execu-
tionlocally according to their perception of wallclock time)
and exchanging data. It wasn't immediately clear to me
that any of thiswas very interesting. After all, | remember
thinking, you didn’t see any of this stuff in PADS.

During the last year of my tenure at VirginiaTech | be-
gan working with a project being conducted by the Naval
Surface Warfare Center (NSWC) called the Multiwarfare
Assessment and Research System (MARS). MARS was to
be a DIS-compliant environment that supported both train-
ingand anaysis. ItwasbeingwritteninMODSIM 11, which
gaveitanair of credibility with me; at least it had adiscrete
event simulation engineinit! During the middle-to-latepart
of 1994, MARS was part of a DIS exercise cdled “War-
breaker” Busily focusing on completing my thesis, | didn’t
pay much attention to the goings on. | did scan the email
reports as they came in and remember being surprised that
they made a very big deal out of the fact that they were—
after great effort—ableto get an object in one wargame to
interact with an object in another wargame.

3.2. The Aggregate Level Smulation Protocol

In early 1995 | interviewed with MITRE for a position
that involved developing paralel versions of amodel called
MOdSAF (see Section 3.4). The irony wasn't lost on me
that—after al that noise in PADS ’'94—I might be get-
ting into the speedup business. Still, even though | didn’t
completely understand the problem, it seemed an exciting
chalenge.

Asfate would haveit, though, | was not hired to work on
parallel ModSAF, but was rather brought on to work with
the Aggregate Level Simulation Protocol (ALSP) and its
primary application, the Joint Training Confederation (JTC).
Probably because | could spell “validation” and because |
worked with Osman Balci while at Virginia Tech, | was

given the task of directing the testing process for the JTC.

The first thing to note is that the JTC consists of
some serious applications. The primary models, like the
Army’s Corps Battle Simulation (CBS) and the Navy's Re-
search, Evaluation, and Systems Analysis model (RESA),
are several-hundred-thousand-line applications. They have
great big architectures and connect to lots of ancillary sys-
tems. They are massively complicated and require a great
deal of expertiseto use individually—and moresoto usein
the context of ALSP.

Thesecond thingto noteisthat the JTCisprobably one of
the most dynamic and complex applications of distributed
simulation technology in existence. The JTC consists of
from between 5 to 13 primary simulation model s interoper-
ating through ALSP and a collection of infrastructure soft-
ware that supports the protocol. Additionally, dozens of
support systems (applicationsthat connect to the simulation
network) are often used with the JTC to support training.
And the population of these systems varies from event to
event.

The JTC supports activities called Command Post Exer-
cises (CPXs). These thingsare major endeavors. Typicaly,
the training audience numbers between 500 and 1500, and
the support and ancillary personnel involved number in the
several thousands. Figure 1 (adapted from [29]) depicts a
typical configuration for a large-scale computer-supported
CPX. The term players refers to the training audience—in
this example Corps, Division, and Brigade commanders,
subordinate commanders and the affiliated battle staffs. The
playersare ensconsed in wartime Command Posts and com-
municate with higher and lower echelons using rea-world
mechani sms and techni ques—so-called Command, Control,
Communications, Computers and Intelligence (C4l) sys
tems. In current practice, direct interfaces between C4l
systems and the fielded training simulations are rare. Or-
ders generated by the training audience are intercepted and
trandated into formats recognized by the training simula-
tions by controllers and other personnel staffing response
cells. Since the impacts of human interaction and widely
varying experience and skill levels may result in battlefield
situations that run counter to the training objectives, refer-
ees located in a white cell may intervene and influence the
direction of the exercise and state of the simulation(s). The
controllers, response cells and white cell are not visible to
the training audience.

Whilemuch cheaper than live exercises, aJTC-supported
exerciseisavery complex and expensive endeavor. But such
exercises are vitd to troop readiness, and are high visihility
events. So, what challenges confront distributed simulation
at thislevel?

e The systems are too hard to configure. Database con-
struction can literally take months of effort. For major
exercises like Ulchi Focus Lens and Prairie Warrior,



CINC Response Cells

Echelons not simulated and not
Army part of training environment

White Cell
(Referee)

Players (Training Audience)

Real world tactical comms
to echelons above and below

)|

[

Companyl

Players/Controllers

Simulation Environment /

Figure 1. Architecture for a Command Post
Exercise (CPX).

planningis ayear-round process.

e They are too difficult to operate. A significant degree
of expertise is required to run the models and support
the training exercise. Since support staffs vary from
exercise to exercise and people rotate in and out of
assignments, support staff training must accompany
every JTC event. System complexity and inadequate
training result in high risks for mistakes. (Sometimes,
getting that object in one model to interact with the
object in another model till brings a cheer.)

e Itistoo difficult to analyze theresults. Given the sheer
number of systemsinvolvedintheexercise, datafusion
for after action analysisisabig problem.

But what about performance? |s better performance de-
sired? Absolutely. Give an exercise sponsor more com-
putational and network capabilities, and the sponsor will
consume them with a bigger scenario.

The Joint Simulation System (JSIMS) is being devel-
oped to replace the JTC and to attempt to address (at |east
partially) the issues identified above. JSIMS designers are
currently planning on the use of SPEEDES as part of the
JSIMS core infrastructure. |s synchronization software all
the PADS community could offer here?

3.3. TheHigh Level Architecture

DISand ALSP begat theHigh Level Architecture(HLA).
The HLA provides a unifying framework for realtime and
logical time (e.g. discrete event) simulations. The HLA also
addresses many of the problems associated with making
simulationsinteroperate effectively by mandating acommon
model definition and specification formalism which can be
used to guide the identification and integration of candidate
models.

The HLA was introduced to PADS in 1996 and has had
some visibility each year since. In her presentation to this
workshop, Dr. Judith Dahmann will discuss the HLA and
PADS in some detail, so | will forego any further treatment
of it here. I'mleaving HLA inthetitleof this paper, though,
because it'san important topic!

3.4. Semi-automated forces

Semi-automated forces (SAF) or computer-generated
forces (CGF) evolved from the class of systems called
SAFOR that were used in SIMNET exercises to populate
the “synthetic battlefield.” Typically, SAF systems include
models of human behavior and decision making that enable
the forces model ed to exhibit a certain degree of autonomy.
Generdly, though, the level of autonomy is limited and
varying degrees of human-directed control during runtime
are required (hence use of the modifier “semi-automated”).

Notable examples of SAF include such systems as Mod-
SAF and CCTT-SAF. A great dedl of effort has gone into
the design and evolution of SAFs and a large community
of researchers and devel opers has formed around SAFs. In-
terestingly, the intersection of the SAF community and the
discrete event simulation community isamost null. It was
largely through the emergence of the HLA that many in the
SAF community began discovering discrete event smula-
tion principles and the joys of repeatability and causality.

The SAF community iscurrently interested in such issues
as[23]:

e Synthetic natural environments. An emerging ap-
proach in military simulationinvol vesthe separation of
models of the environment from the physical and be-
haviora modelsconstitutingasimulation. Independent
representations of the environment make it necessary
to collect and manage alarge volumeof data. Thisdata
may include characteristics of theterrain surface, natu-
ra and cultura features, atmosphere, sea surface, sub-
surface, and ocean floor. The representation of radio
and acoustic energy, chemical and biological agents,
natural and man-made obscurants and nuclear effects
are aso considered part of the environment since these
create amedium withinwhich the objectsmust operate.

The collection and management of environmenta data
presents significant challenges, as does the validation
of environmental models. Consistent environmental
effects in a multiresolution simulation (see below) are
particularly challenging.

Another problem is the proliferation of representation
schemesand the absence of suitable standards. To over-
comethisproblem an effort known as the Synthetic En-
vironment Data Representation and I nterchange Speci-
fication (SEDRIS) project isbeing pursued. The intent



isto create acommon database format that compl etely
supports the characteristics of existing databases. The
principles underlying SEDRIS are that the data repre-
sentation: (1) be complete, (2) support loss-less trans-
lation, and (3) be unambiguous.

Behavior representation. Because of its complexity,
behaviora modeling has traditionally been very basic.
The goa hasbeen to providemilitary vehiclesand units
with the ability to react to basic events in the absence
of human intervention. These models alow aircraft
on patrol to “decide’ to return to base when getting
low on fud, rather than continuing until the aircraft
fals to the ground. Ground units respond to enemy
attacks by focusing firepower on the aggressor rather
than blindly continuing their preprogrammed mission.
Algorithms like these have been the extent of behav-
ioral modeling for many years. However, more recent
models have attempted to increase the reasoning capa-
bilities of ssimulated objects. One approach taken by
many CGF systemsisto replicatethe product of human
decision making, rather than the process. Since we do
not completely understand the inner workings of the
human mind, it is easier to gather information about
observed human reactions to certain situations than it
isto represent the process of cogitation. However, re-
cent developmentsin Artificia Intelligence (Al) tech-
nologies, e.g. intelligent agents, potentially offer new
solutionsto this problem.

Multiresolution moddling. The notion of resolution
in a simulation model is commonly used to describe
thelevel of abstraction employed in the model—some
measurement of the differences between the actua sys-
tem under study and the model of that system. Mul-
tiresolution issues exist in single simulation models,
but are made more acute by the system composi-
tion afforded by today’s interoperability technologies
(see Section 3.7). Determining meaningful “levels of
discourse” between simulations federated through the
HLA, for example, can be a very difficult task. A
classical example of this involves the interoperation
of so-called entity-level and aggregate-level simula
tions. Solutions to this problem involve aggregation
and disaggregation, but these approaches are often ad
hoc and generally require that objects have a singular
level of aggregation at any point in simulation time.
The problem of multiple, consistent, simultaneous,
representations—at multiple levels of resolution—is
exceedingly chalenging [5, 6].

3.5. OneSAF

Based on the results of several recent studies and assess-
ments of existing SAFs, the U.S. Army has begun working
toward the development of its next-generation SAF system,
caled OneSAF. For the past year | have been involved in a
MITRE effort to lead the specification and analysisof an ar-
chitecture for OneSAF. This architectural specification will
form part of the Request For Proposal (RFP) for OneSAF
when it isreleased in 2000.

OneSAF objectives are very ambitious. The system is
envisioned to support al aspects of Army simulation needs,
includingsupport for bothtrainingand analysis. The system
is required to be highly scalable and run on commodity
hardware. It must support realtime, faster-than-realtime,
interactive and non-interactive execution and accommodate
dynamic switching between these modes. It must be highly
composable; users will have the ability to construct models
from pal ettes of object and behavior primitives.

The SAF assessments conclude that the capabilities for
OneSAF cannot be met by extending or modifying current
SAF systems, but they make no recommendations beyond
that. In specifying the architecture, we are confronting such
questions as. (1) which style of simulation executive (re-
atime or discrete event) is most appropriate? (2) given
interactive computation where the probability of rollback is
very high, do optimistic approaches lose any inherent edge
they have over conservative synchronization? and (3) do
PDES techniques support high reliability, e.g. do they sup-
port continuous (interactive) execution for weeks? We are
looking to the PADS community for many of our answers.

3.6. Web-based simulation

Now how’sthat for abuzzword? Asl’vesaid many times
before, there’ s so much hype surrounding the web that web-
based toasters are probably a hot research topic! Isn't web-
based simulation more or less just the use of Java applets
for simulation? That sentiment pretty much captured my
thinking when | was asked to lead a small research effort in
web-based simulation back in 1996. Having been involved
in the area for the past few years | can tell you that, yes, a
lot of work in web-based simulation involves how to play
nice with Java. But, at the same time, | believe that web-
based simul ation has aspects of great significance. Broadly,
web-based simulation includes [18]:

e Smulation as hypermedia. Text, images, audio, video
... Simulation—thenature of the WWW design enables
the production, storage and retrieva of “documents’
containing any or all of these (and other kinds of) d-
ements. The availability of simulation as a desktop,
browser-based commodity has the potential to signif-
icantly alter current teaching and training methodol o-



gies, both for simulation as a technique, and for disci-
plinesthat apply simulation, like engineering, physics,
and biology. Paradigms that focus on distancelearning
and interactive, simulation-based education and train-
ing are emerging.

e Smulation research methodology. The ability to
rapidly disseminate models, resultsand publicationson
theweb permits new approaches to the conduct of sim-
ulationresearch, and scientificresearch ingenera. The
practical, economic and legal issuesassociated withthe
electronic publication of documents, for example, are
numerous (e.g. see [25]). The eectronic publication
of simulation models rai ses additional considerations.

o \\eb-based access to simulation programs. Most com-
monly associated with the term web-based simulation,
thisareaincludes both the remote execution of existing
(so-called “legacy”) simulations from a web browser
through HTML forms and CGI scripts, and the devel -
opment of mobile-code simulations (e.g. those lovely
applets) that run on the client side.

e Distributed modeling and simulation. This area in-
cludesactivitiesthat deal withtheuse of the WWW and
web-oriented technol ogies(e.g. CORBA, JavaRMI) as
infrastructure to support distributed simulation execu-
tion [8, 12, 21, 26, 27]. Internet gaming issues are
included here[3], asisresearch in tools, environments
and frameworks that support the distributed (collab-
orative) design and development of simulation mod-
es[4,7].

o Simulation of the WMWV. Modeling and analysis of the
WWW for performance characterization and optimiza:
tion.

Certainly the emergence (and outright dominance) of the
web brings increasing decentralization. The network isthe
computer. Simulation is no less affected by this technol-
ogy that any other technique. Web-based simulation may
simply be the natural term for ubiquitous distributed sim-
ulation: a web populated with digital objects—models of
physica counterparts—is envisioned where modeling ob-
jectives are provided to search enginesthat, in turn, identify
the appropriate digital object(s) from which to construct an
experimental model [7]. Common interfaces permit the ob-
jectsto interoperate at runtime [18]. The physical locations
of the objects involved in the computation are not rel evant
to the modeler. In this envisioned future, simulation be-
comes ubiquitous. Model conceptualization, construction,
execution and analysisis distributed, collaborative, and in-
teractive. Levels of automated support for the modeling
process significantly increase, and the pace of modeling is
rapid [19, 20].

3.7. Dealing with composability

A common theme runningthrough SIMNET, DIS, ALSP,
HLA, JSIMS, OneSAF and web-based simulation is a no-
tion of constructing systems by composition of well-defined
components. The broader software community in re-
cent years seems to have re-invented the object-oriented
paradigm (which in the 1980s seemed to me like a re-
invention of structured programming) under the auspi ces of
patterns, frameworks and components. Perhaps | am being
too cynical though (as is my tendency | think) and sim-
ply lack sufficient exposure to these concepts to merit my
commenting on them. So I'll leave the matter of whether
JavaBeans represents the elusive silver bullet to those more
qualified to judge. However, composition in the simulation
domain seems to be more than a simple extension of com-
positionin the genera software domain, and having spent a
littletime ruminating on the problem, here'swhat | think at
the moment.

It seems that there are (at least) two “dimensions’ of the
simulation composition problem (somewhat analogous to
theis-a and has-a notionsfrom object-oriented design). In
the horizontal dimension, simulations are composed from
peer-level components. For example, a ground combat
model, aseacombat model and an air combat model could be
integrated to form a Theater-level combat model. Composi-
tionin thisdimensionintroduces (invites?) multi-resolution
problems (see Section 3.4). In the vertical dimension, sim-
ulation components at one level of abstraction are formed
from the aggregation of components at higher levels of res-
olution. For example, constructing a tank battalion model
from a collection of tank platoon models. Abstraction
through aggregation seems to place at risk the identifica-
tion of the most efficient solution to a problem. Or worse,
such abstraction may yield poor or incorrect models. For
example, afully realized simulation of an atom based on
Quantum physics could not be aggregated to provide good
estimates for planetary orbits.

In addition to the risks attendant with the horizonta and
vertical dimensions of composability, there seems to be an
obvious scalahility limit to the general reusability problem
(in many ways composability seems to be a special case of
the genera resuability problem). As the number of candi-
dates for reuse (composition) becomes large, the benefits of
reuse (composition) become negated by the costs (money
and time) of storage, organization and retrieval. The web
would seem to be good example of this phenomenon. As
more and more information is made available on the web,
theharder it becomesto find what you’'rel ookingfor, and the
less useful the web becomes. If the web-based simulation
visionisrealized, and it becomes profitabl e to publish mod-
els on the web, the proliferation of models will mirror the
proliferation of information on the web that we see today.



But modeling through composition requires not only
identifying relevant candidates from (possibly massive)
component repositori esbut a so determining whether acom-
bination of candidate components exists that satisfies the
modeling objectives. If so, it would be desirable to iden-
tify the “best” solution, or aternately, identifying a“good”
solution quickly. Such a proposition naturaly introduces
combinatorial explosion and intractability.

| seearea need for robust theoriesof compositionwithin
the distributed simulation realm. Theories in hierarchica
modeling and multimodeling (e.g. [13, 15, 16, 30]) are po-
tentially a very useful starting point, but much more could
bedoneinthisarea

3.8. Hasn't all the research has been done?

In a recent conversation | had with a corporate deci-
sion maker of significant influence, the individual told me,
“Well, al the M& S research we need has been done. Now
it'stimeto apply it.” Whilel understand this sentiment and
its motivation—certainly a significant investment has been
made in simul ationtechnol ogy likethe Synthetic Thester of
War (STOW), for example, and thereis well-justified moti-
vation to see such technology infused into the mainstream
and employed to support operations—any such suggestion
is dangerous and simply not accurate.

Simulation, generaly, has a poorly defined strategic vi-
sion. Asresearchers we need to be proactivein defining the
strategicvisionin our area. The PADS community can help
here. Now isthetime,

4. Conclusions

The question of whether or not the PADS community will
survive has been answered. The community could easily
continue in perpetuity on the strength of self-assessment
aone!l PADS is a success. As Nicol observes, students
graduate and get jobs, research isfunded and technology is
adopted.

It iswrong to conclude that the performance problem has
been solved. It will never be solved. Therefore, there will
always be a need for people who think about—and devise
methods for—making things go fast. On the other hand, it
appears that many of the big problems facing the distributed
simulation world right now are not those being addressed
by PADS. Distributed simulation has become, and al indi-
cations are that it will increasingly become, an important
and widespread technology. Distributed simulation faces
many challenges beyond performance. It iscertainly within
the PADS charter to embrace those non-performance chal-
lenges. Alternatively, the PADS community might choose
toleave such challengesto other organizations, likethe Sim-
ulation Interoperability Standards Organization (SI SO).

Asacommunity, PADShasaproven track record of being
able to solve hard problems. Lots of hard problems remain
in distributed ssmulation. Some of the problems relate to
model execution, many don’t. Should the PADS community
champion the solutionsto these problems? Shouldfolkslike
me be regarded as insiders or infiltrators?
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